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LINt OF SIGHT
A Message from the Edito,

History Made, Making History, and History in the Making

As the title of this editor ial indicates,
much of this issue of CQ VHF is about
history. Regard ing histor y made, it

was 50 yea rs ago thi s Jul y that the In­
tern ational Geo physical Year (IG Y) began .
In actuality, it wou ld last 18 month s. It was a
time of exci ting wo rldwi de prop agation
research tha t co inc ided with the peak of
Sunspot Cyc le 19, which is the highest re­
corded cycle to date.

Ama te ur radio involve me nt in the IGY
was invited , enco uraged, and recruit ed .
Takin g place almos t as a side bar to the IGY
was an attem pt by To mmy Th om as, KH6UK ,
and John Chambe rs, W6NL Z, to span the
Paci fic Oce an betw een Hawaii and the U.S.
West Coast. Th ey co mpleted thei r initi al co n­
tac t on the eve ning of Jul y 8, 1957. As it
turn ed out, th is QSO, wh ich used trop os­
pheric pro pagation, a mode in whi ch [GY
researche rs were not in itiall y interested ,
eventua lly earned the reputatio n as bein g per­
haps the most important amateur radio co n­
tact to take place during the [GY . Along with
the rep utat ion the QS O earned Tommy and
John , they also rece ived the 1960 ARRL
Merit Award and the 196 [ Edison Award, for
whic h they eac h were give n a troph y and split
a $500 cas h award.

To mmy was no stra nger to be ing in the
limelight. Thanks to corresponde nce with his
nephew Mark Shultise, WA3Z LB. the son of
To mmy 's sister, Freda Shultise, I have docu­
mented some of To mmy's fascinating histo­
ry in an article entitled "Re membering
W2UKlKH6UK," which begin s on page 48 .
Even more importa nt than Mark' s reco llec­
tions was Tomm y' s own document ation ,
which he did before and durin g his exploits in
Hawaii. The reposi tory of this docum entation
was his goo d frie nd Walter Mor rison ,
W2CXY, who dutifull y kept almos t every­
thing he received from To mmy in a file cab­
inet that eve ntually ended up in the basement
of his son Mark Morrison , WA2V VY.

When Mark finally got around to rumm ag­
ing through those files, he rea lized that he had
a treasure trove of history that needed to be
shared with today's amateur radio VHF -plus
opera tors. Coi nc ide ntally, Mar k chose to
share what has become known as "The Lost
Letters of KH6UK" with CQ VHF magazine
at the beginning of the 50th anniversary of the
IGY. Beginning on page [6 you can read the
fasci nating story of that history-making QSO
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between Tomm y and John Chambers. We at
CQ VHF are very grateful to Mark for choos­
ing this magazine as a venue for shar ing this
historically significant material with the ama­
teur radio VHF-plu s co mmunity.

Th ank s to Tommy and John ' s gro und­
breakin g wo rk on trop ospheri c duct ing
between Hawaii and the West Coast, numer­
ous other QSO s have taken place ove r the past
50 yea rs. Much of the success ive pioneer work
has been done by Paul Lieb , KH6HM E, and
Chip Angle, N6CA. However, eluding these
two thus far is a QSO on the 10-GH z band.
Regarding potenti al history in the makin g,
Gordon West, WB 6NOA, discusses their lat­
es t attempts beginn ing on page 27. Becau se
of the increasing popul arity of the 10-GH z
band , another 10-GHz relat ed article in this
issue is by Wayne Yoshid a, KH6WZ, begin ­
ning on page 22 . Thi s one is about an easy -to­
build transverter.

Fifty years afte r the IGY began, amateur
radi o ex perimentation and research co ntin­
ues, now with a new ge neration of young peo­
ple, which includes both co llege and high
schoo l students. Beginning on page 6 you can
read of Luth er Richardson , KI4AOJ' s work
with co llege students at Auburn Univers ity
and high schoo l stude nts at Co lumbus
(Georgia) High School. In parti cul ar, these
stude nts are learning abo ut flyin g balloons
and rockets and using amateur radio as an inte­
gral co mponent of their experimentation.

Document ing and providin g coverage of
those thin gs that invo lve ama teur radio
experimentation up in the air has been some­
thin g that we at CQ VHF magazine have been
striv ing to improve with each success ive
issu e. With thi s issue our coverage has
becom e significantly better thanks to veter­
an writ er and editor Bill Brown , WB 8ELK ,
who begin s a new column entitled " Up in the
Air: New Height s for Am ateur Radi o" (see
page 54).

When we think about making history, as it
was for Tommy Thomas and John Chambers,
setting goals plays a significa nt ro le for so
many of the rest of us who operate on the
VHF-plu s ham bands. Th e go al that Paul
Kiesel, K7CW , set for himself was to improve
upon the result s that Bill Smith, K0 CER, now
W0WOI , achieved when he operated from
Ketchikan, Ala ska, during the 1970 ARRL
June VHF QSO Party. Thi s year Paul teamed
up with Kevin O' Connell , KL0RG, to make

the effort. You can read about the ir operation
beginn ing on page 30.

Giving Paul and Kevin a big ass ist was Ed
Cole, KL7UW, who is, as Paul wri tes, " mak ­
ing great efforts to popularize weak sig na l
VHF in Alaska." I mention Ed here because
in the Spring 2007 issue of CQ VHF maga­
zine I let slip by a mistake in Paul Shuch,
N6TX's "Orbital Classroom" colum n. Ed's
callsign was incorrectly printed as KL7U B in
the photo cap tion in the co lumn. [ regre t the
error and apologize to Ed for the mistake.

There is lots of other great reading in this
issue, includ ing the co lumns that you look for
in eac h issue. One co lumn that has bee n with
us from the start is "A ntennas," writte n by
Kent Britain , WA5V18. In this issue he takes
a nostalgic look at antennas that were very
popul ar in years past-and some of the mod­
els that co ntinue to be popular today. You can
read his co lumn beginning on page 40.

In the middle of Kent ' s co lumn is a new
adverti ser , Texas Towers . We welco me
Gerald Willi am son , K5GW , and his co mpa­
ny to CQ VHF magazine and thank him for
his adve rtising support. Co nce rni ng Texas
Tow ers and all of our adve rtisers, it is very
imp ort ant that we support them by buyi ng
their products and services. One way that they
get to know that the ads they place in CQ VHF
magazine are wor king is by way of your feed­
back. Therefore, when you co ntact them, I ask
you to please tell them that you saw their ad
in CQ VHF. Thank yo u for doing so.

Followi ng this idea of telling our advertis ­
ers that you saw their ads in the magazi ne , I
also enco urage yo u to tell others abo ut the
co ntent of this magazine. Along with telling
them , please also encourage them to subscri be
to CQ VHF. It is this kind of word-of-mo uth
adverti sing that is a grea t meth od of promo­
tion . When you tell a friend abo ut a product
or service, he or she is very likely to believe
you and follow your lead because of the trust
that friend has in yo ur opi nio n.

Regarding feedback and opinions, we at
CQ VHF magazine also value yo ur feedback .
What are we doing right? What e lse would
yo u [ike to see cove red in the pages of the mag­
azine? Finally, what can we imp rove upon in
order to make this, your magazine, the best
that it can be? I look forward to hearin g fro m
you rega rding your feedback and opinions.

Until the next issue ...
73 de Joe, N6C L
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Creating a Few Scientists and
Engineers with Amateur Radio

Students, space programs and projects, and amateur radio
a winn ing combination .

The Auburn University balloon recovery team with the author and Keith Warrell. AK4KO. on the far right. The launch site was
selected to aim for the only flat terrain in the southeast.farm land and specifically a cottonfi eld. (All images courtesy of the author)

I
f you visit an undergraduate physics or
engineering lab at any college in the
country, you will be alarmed to find out

how many students have never built any­
thing mechanical or electrical during their
experiences in or outside of their classes
in high school and college . Can the ama­
teur radio community make a difference
in the quality of educational opportunities
available? Is it worth doing? These are the
questions addressed in this article.
Students at Auburn University and at
Columbus High School (CHS) have com­
pleted some projects using amateur radio
that do amazing things. For many science
and engineering students, the lessons
learned in these kinds of projects usually
are transferable to an actual job setting.

Students who take on these kinds of
projects often have to learn technical
skills along the way, and just as impor­
tant, they learn project management
skills. The key element for both a men-

*6239 Charing Drive. Columbus, GA 31909
e-mail: <lrich@physics.auburn.edu>
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tor and organizer is to set up the students
for success. The students may fail repeat­
edly through the variou s steps of a pro­
ject and stop trying if they experience the
fear of failure. Therefore, gentle nudges
and words of encouragement are re­
quired, mixed with a few proverbial
"kicks in the pants" to keep them going.
Access to a knowledgeable amateur radio
operator will prevent the students from
constantly reinventing the wheel and give
them a way out of those "technical dead­
ends" that often stop the beginner in ad­
vanced projects.

This article describes a university stu­
dent-built satellite project using amateur
radio bands, a high school student anten­
na experiment that flew on a NASA rock­
et, and a high school high-altitude bal­
loon program that will fly middle school
experiments and use APRS to track the
balloon. In the descriptions of these stu­
dent projects, input by amateur radio
operators will be highlighted. In the end,
I hope I can convince you that teenagers
and young adults really can do interest-

ing things given the right atmosphere for
learning, such as the one that exists in the
applications of amateur radio .

Some Background
In 200 I, I started working with some of

my high school physics students at
Columbus (Georgia) High School on
experiments proposed to NASA and oth­
ers. The group calls itself the Columbus
High School Space Program . In the last
six years, this group of students has had
over two-dozen propo sals accepted by
NASA , by the Lemel son-MIT Founda­
tion, by Auburn University, and by others
to design, build , and perform original
experiments. Most of those experiments
have been sent into space or to the very
edge of it.

As a graduate student in physics, I have
also been a part of the Auburn University
Student Space Program (also see the
"VHF Plus " column in the Augu st issue
ofCQ magazine). As you might imagine,
the Columbus High School and Auburn
University programs have frequently
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Table I . Examples ofgrant sources for space education projects.

NASA Space Grant Consor tium: <http://www.spacegrant.orglinfo/who.html>. Most
states are represented. Contact the group with an idea to see if it could fit in with their goals.

Best Buy Teach Award & Community Grant: <http://communications.bestbuy.coml
communityre lations!teach.asp>. At this website is an announcement about a series of gift-card
or spending accounts awarded annually by Best Buy to support a "fun and exciting" educa­
tion program. Submission for next year's awards must be between July I and September 30.

Lemelson-MIT In venTeam In vention Grant: <http://web .mit.edulinventeams/>.This is
a great one. Students propose an idea for an invention, and selected schools receive up to
$10,000 to build it and bring it to the campus of Massachusetts Institute of Technology. We
built a vibration-sensitive robot that used amateur radio to send telemetry to a ground station.

One could spend hours searching online through available grants. Most want a teacher to
be the primary contact, but good ideas make it hard for the grant providers to say no.

crossed paths. Working with these stu­
dent s typically occurred after normal
class hours and became my primary
hobby. The reward has been seeing the
students succeed.Also, it was kind of nice
to see our work ride into space aboard
NASA balloon s, rockets, space shuttles,
as well as spend many months aboard the
International Space Station. While space
is an exciting destination, it is equally
rewarding to work with students and see
their experiments dropped from NASA
drop towers, and riding the NASA
Weightl ess Wonder (or its more common
name, the Vomit Comet ).

Regrettably, all of the NASA-sponsored
programs in which we have participated in
the last few years have now been dropped
because of budget cuts associated with
NASA's "return to the Moon" effort and
lack of funding from Congress to maintain
the education component within NASA.
However, the NASA Space Grant
Consortium still supports a variety of stu­
dent programs. Also, there are some great
university programs and funding sources
that can help support student amateur radio
projects (see Table I for some examples) .
First, I'll give the background on the ama­
teur radio satellite program called
CubeSat ; it was the Auburn University
CubeSat program that led to the first stu­
dent amateur radio experiment at CHS.

CubeSats:
Satellites for Science &
Engineering Education

It is rare to find a university educator
who is driven to do all the work neces­
sary to bring real experiences to students.
Dr. J. M. Wersinger is one of those peo­
ple. In 2002, Dr. Wersinger, a physicist
at Auburn University , started a program
for students called the Auburn Uni­
versity Student Space Program. One of
the main initial goal s was to build a stu­
dent satellite using a predetermined form
factor through an international program
called CubeSat. The CubeSat program
started at the California Polytechnic
State University, San Luis Obispo and
Stanford University' s Space Systems
Development Lab.

The se satellites must have a mass
below 1.0 kg and an external structure in
the shape of a 10-cm cube . Several of
these CubeSats are in space right now.
The CubeSats use amateur radio fre­
quencies to communicate with the
ground stations as an agreed-upon rule to
involve as many people as possible, thus

www.cq-vhf.com

making education outreach a real possi ­
bility for each missio n.

The CubeS at effort has spread to over
40 schools in 26 states. A list of schools
involved and information about the pro­
gram can be found at the program web­
site (http: //cubesat.atl.calpo ly.edu/). A
typical CubeSat may cost between
$5,000 and $10,000 using off-the-shelf
components. The cost for final prepara­
tions and launch is another $50,000 .

Until now, the only way to get a
CubeSat into space has been to buy space
on Russian rockets (converted ICBMs, or
intercontinental ballistic missles) to ride
up as a secondary payload. The launch
cost may come down with new launc h
opportunities for secondary payloads
through the private launch provider called
Space-X (http://www.spacex.com/) and
work to integrate the P-pod (the CubeSat
launcher) on American Atlas rockets.

What about the possibility of starting
additional programs? An interested and
motivated amateur radio operator could
contact a pre-existing program to get in­
volved , or maybe even help get one start­
ed at the local high school or college.

The original Auburn mission was to be

a picosatellite with no attitude control
that was capable of maintaining consis­
tent communication with the ground
while tumbling. Maintaining ground con­
tact was to be done using a series of anten­
nas and algorithms monitoring and con­
trolling an antenna switching mechanism
to maximize communication with ground
stations. To test this mission concept,
antenna testing began .

With the help of Auburn alumnus and
electrical engineer Keith Warren,
AK4KO, the student group designed a
patch antenna tuned to 1270 MHz. This
frequency was selected to be used as the
uplink, because it would see less traffic
than 2 meters or 70 ern, The plan was to
embed a 70-cm twisted dipole for down­
link underneath the patch antenna on each
face of the cube .

CHS Program subSEM 2:
Testing Communications
with a Tumbling Satellite

Because I was involved in the CubeSat
project while teaching full time at
Columbus High School (CHS), I gave the
Auburn University satellite-design review

This is a picture of
the CalPoly
CubeSat CP-4
being deployed in
space . It was taken
from the Aerospace
Corp. Aero-Cube-2
CubeSat . The image
was stored and sent
down using
902- 928 MHz at
9600 bps, GFSK,
2 watts ofpower.
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CHS students working in a clean room to create a patch anten­
na to be flown into space . From left to right: Gily Raz, Matt

Lord, and Brianna Veenstra.

documents to the high school students to help them think of ideas
for experiments to fly on a NASA rocke t. NASA spo nsored an
annual compet itio n ca lled subSEM (suborbital Student
Experiment Module), which used to be part of the Education
Program at Wa llops Flight Facility before budget cuts eliminat­
ed the program in 2006 .

The stude nts very quick ly saw that the antennas were the
experi mental par t of the Auburn effort, and they began wri ting
the proposal. They were looking for a slot to ride to space on
an Orion suborb ital rocket that wou ld climb up to 160,000 feet
whi le spi nning at four revo lutions per seco nd.

NASA selects only four high schoo l experiments a year to
fly into space on thei r sub-orbital rockets, with only one cho­
sen from the so utheast. In the years 2003, 2004, 2005 , and 2006,
the representa tive high schoo l from the so utheast was
Co lumbus High Schoo l. This student proposal was the first C HS
Space Program selected experiment to tl y on a rocket, and it
flew in the summer of 2004.

The stude nts propose d to fly a patch antenna to meas ure its
abi lity to ca pture packet radio transmissions fro m the gro und .
They ended up making the antenna in an Auburn Univers ity
clean room . The antenna was to fly on board the spinning rock­
et wi th the antenna centered in a small 1.5-inch quartz window
and monitor 1265 MH z using a Kenwood TH-59 radio. (This
sa me type of antenna also flew on an Auburn University bal­
loon to 93,000 feet and sent telemetry to a gro und station 50
miles away.)

Th e TH -59 , which is a single-band 1.2-GH z radio, had its
speaker output co nnec ted to a signal condi tioning circuit that
was connected to an MP3 player. The MP 3 player was to record
aud io of whatever the TH-59 was ab le to uplink from the stu­
dent-run gro und stat ion.

8. CO VHF • Summer 2007

Final picture ofthe antenna, tuned to 1.265 GHz, with an SMA
connector.

On the gro und, the students used a 1.2-GHz Yagi antenna
connected to a Kenwood TM -54 lA and a Kantronics KPC3+
TNC connected to a laptop computer running TeraTerm. They
manually tracked the rocket using timing marks on two pro­
tractors tha t were determined by doing a little phy sics using the
known launch parameters of the rock et.

The origi nal proposal also had a downlink experiment, but
NASA was a littl e nervous abo ut this because there was an out­
side possibility that our 70-cm downlink would resonate with
the frequency they use to se lf-destruct the rocket.

The laptop ran the TeraTerm program and sent a sequence
ofletters . This seq uence was comprised of three letters and sym­
bo ls so tha t eac h three-letter combination represented a three ­
digit base94 number (using everything available on a standard
keyboard) . The experimental plan was to play back the MP3
recording of the packets to see which packets mad e it to the
experimenta l an tenna, and the three-di git base94 number meant
they cou ld tell when in time each packet was sent.

Four students and I went to Virginia to work for a week so
we could integrate our satellite into the overall launch pro­
gram and be part of the experiment' at the actual launch in June
2004. The laun ch was scheduled for sunrise . Prior to the launch
we had to set up. The team arrived at 3 AM and began setting
up the laptop, TNC, radio, and antenna on its PVC po le .

Fina lly, at 6:30 AM the countdown began. We were only a
few hundred yards from the rocket, so the incredible noise of
the lau nch made it a challenge to track the rocket and follow
the experiment procedure . The stud ent team tracked the rock ­
et for almost 30 minutes until we actually heard the lower stage
impact the ocean 30 miles away. NASA had a boat crew in posi­
tion to recover the payload section, which was floating gently
back to Eart h by parachute .

Later that afternoon, the students eagerly helped disassem­
ble the rocke t and took their experiment to their worksta tion.
On the lab bench, the MP3 player was manu ally turned on and
the stude nts attempted to play back the data. No file was record­
ed . No data had been co llec ted . Itwas heartbreaking for them,
and tears were shed.
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System block diagram fo r the student antenna experiment sent to space 011 the NASA
Orion suborbital rocket.

By design the MP3 player had been
stripped of its case so it could be turned
on and its record buttons activated by an
electronic timing circuit that engaged
when power from the rocket was applied
about ten minutes before launch. In ship­
ping, the ground wire had co me loose
from the MP3 player. The wire was sol­
dered back in place before integra tion to
what appea red to be a solder remn ant on
the MP3. When the ex periment was test-

ed by the students on the lab bench while
at NASA, it reco rded fine. Appare ntly,
the solder point was not a true gro und, so
when the experiment deck was mou nted
in the rocket, the gro und changed, which
caused the MP3 player never to turn on
and reco rd.

Even so, post analysis showed some­
thin g intere sting about the power co n­
sumption by our experiment deck . A very
small period ic surge in current was pre-

JCPXBOOA7 JCX1OOOOA7 4CX5000A 81J
JCPX5000A7 JCXI5000A7 4CX7500A B33A
JCW20000A7 JCX20000A7 4CX1OOOOA B33C
JCX100A5 4CX250B 4CXI5000A B46
JCX400A7 4CX250BC 4Xl50A 866-SS
JCX400U7 4CX250BT YC-1JO 5B67A
JCX800A7 4CX250FG YU·106 5868
JCX1200A7 4CX250R YU·108 6146B
JCX1200D7 4CXJ50A YU·I48 7092
JCX120Dl7 4CXJ50F 572B J·500lG
JCX1500A7 4CX1OOOA B05 4-400A
JCX2500AJ 4CX1500A B07 M328/1H3ZB
JCX2500FJ 4CX1500B 810 M33B/1H338
JCXJOOOA7 4CXJOOOA 811A M347/1H347
JCX6llllOA7 4CXJ500A 81lA MJ82

- TOO MANY TO LISTALL -

ORDERSONLY:
800-RF-PARTS 800·737·2787

System block diagram for the ground station that sent text packets to the student
antenna experiment 011 the NASA Orion suborbital rocket.

TeraTerm Packet Software
+

Sequential Data File

Kantron ics
KPC3+

TNC
TM-541 Radio

Se Habla Espanol • We Export

TECH HELP & DELIVERY INFO: 760·744·0700

FAx: 760·744·1943 or888·744·1943
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Exp erim ent in action. The Yagi is pointed at the rocket high in
the sky 10 seco nds after a thunderous launch. The students who
were tracking it were so disciplin ed that they never looked up to
see the rocket launch, even though they were only 300 ya rds away.

sent on top of the constant current dra w used by the idle radio.
The TH-59 had been modifi ed so a voltage could be measured
across its internal relati ve-signal- strength indicator (RSSI). It
took many hour s of help from Keith , AK4KO, and the help of
the TH-59 serv ice manu al to get this to work co rrectly. In the
middl e of the rocket flight , the obse rved volt age surges
appeared four times per second-the same as the rate of rota­
tion of the rocket. It was possible that the antenna was work­
ing well enough to use a bit more current when it was see ing

Launch of the NASA Ori on subo rbital roc ket carrying the
student expe riment.

10. CO VHF. Summer 2007

Kelts Green, Gily Raz, Matt Lord, and Bria nna Veens tra (from
left to right) perf orm fi nal testing on their antenna experiment
before integrating the expe riment plate into the NASA Orion

subo rbital rocket.

Matt Lo rd, the author, Kelts Green, and Gily Ra; (all in thefore­
gro und) set up the gro und station for tes ting in a NASA lab at

Wallops Island Flight Facility.

the signal from the ground statio n, causing a short spike in the
RSSI meter.

The road to complete this experi ment was a long one, with
many trips to Auburn Unive rsity to use its clean room and ane­
choic chamber to build and test the antenna. Th is experiment
took over nine month s for the stude nts to complete, and they
took away a hard but valuable lesson on the importance of atten­
tion to detail in science and engineeri ng. From this particular
group, two of the students went on to atte nd the Massachuse tts
Institut e of Tec hnology.

Taking Students to the Top of the
Atmosphere with Amateur Radio

As the readers of CQ VHF magazine saw in the Spring 2007
issue (see the article "Thro ugh the Back Door, " by Kevin Carr,
KE7KVT), it is possible to send amateur radio gear to the very
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Calculator (Tl-83) collecting data from a Vernier Data Interface connected to an
analog 3-axis Honeywell magnetometer (HMC2300) .

Columbu s High School student tests the
para chute and cutdown system for the
Columbus NASA Connections DREAM

sky and payload systems.

acro ss and then burst. Hopefully, a para­
chute will slow the fall. The trip typical­
ly takes about 90 minutes.

The FAA has regulations and guide­
lines for unmanned free balloons. How ­
ever, those regulations are less inten se if
you stay under 12 pounds in at least two
different structures. For more informa­
tion on the regulations see <http://www.
chem.hawaii.edu/uham/part IOl .html>.

When I returned from thi s summer
work shop, I told my fellow members of
the Auburn University Student Space
Program what I had learned. With some
moti vation fueled by the excitement of
sending our work to space, and with the
help of the Auburn University Amateur
Radio Club, we launched our first balloon
four months later. Th is was not ju st a sim­
ple APRS beacon either. The first Auburn
ballo on carried with it solar-cell exp eri ­
ments for the satellite proje ct, a patch­
antenna experim ent related to the rocket
experiment previously discussed , an
Alnico HT serving as a beacon and re­
peater, and a digital camera.

Since Novemb er of 2002, Auburn Uni­
versity has launched many balloons and
has flown seve ral Columbus High Space

and the Balloon Outreach, Research ,
Exploration and Landscape Imaging
System (BOREALIS) from Montana
State University (http://spacegrant.
montana.edu/borealis/) how amateur
radio can allow one to do science at the
very edge of space.

These 8-foot diameter balloons, typi­
cally filled with helium, can provide
upwards of 20 pounds of lift to carry
about 12 pounds of payload to the top of
the substantive atmo sphere. Just like a
boat float s on water, these balloons try to
float on top of the atmosphere at around
90- to IOO-thousand feet-that is, until
they stretch to several dozens of feet

edge of space. In the summer of 2003 I
travel ed to the University of Colorado at
Boulder to attend Chri s Kohler ' s first
"Starting Student Spac e Hardware Pro­
grams: A How To Workshop" (http://
spac egra nt.co lorado.edu/ stud entsat/) .
Thi s is the same workshop that KE7KVT
wrote about in his articl e. Dozens and
dozens of balloon program s have been
started by those attending these work­
shops. We learned from the Edge of
Spac e Science (http://www.eoss.org);
the High Altitude Balloon Experiments
in Technology (HABET) associated with
Iowa State University (http://cosmos.
ssol. ias tate .edu/HABET/Ho me. html);

A CHS student team with the rocket payload section after recovery from the Atlantic
Ocean. Notice the stripped paintf rom air fri ction and heating during the rapid ascent

through the atmosphere with acce leration up to I Zg's.
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Block diagram showing the Sky Station System that is completely housed in the
DREAMS balloon. It facilitates APRS and communication with the ground.

Secondary APRS System (backup)

cutdown to ap ply 12 volts and about I
amp to a piece of Nic hro me" wi re
wrapped aro und the rope that co nnec ts
the para chute to the ba lloon. Th e wire
turn s brigh t orange and will burn throu gh
the rope in abo ut one second.

An oth er co mma nd ac tivates a sound
beacon (a car alarm) to help find the bal­
loon once it lands on the ground. Th e PIC

.......-.oodTl1-lI'- ­.... ·,M

APRS and Command Radio System

Balloon Crossband repeater

A group of teachers fro m the Muscogee County School District. These teachers
trained to use a retired deep space networkradio dish to do radio astronomy with
their classes over the internet (in a program called GAVRT, Golden Apple Valley

Radio Telescope).

It is co nnec ted to a custo m-built vertical
dipole , whic h is integrated into the ring
that separates the ropes goi ng fro m the
structure boxes to the parachute . A Kan­
tronics KPC3+ TNC ac ts as the radi o
modem , and a programmed PIC circuit
listens for one of up to fou r co mmands to
acti vate rela ys if certain text co mmands
are detected. Th ose co mmands include a

DREAMS
I used some gra nt money to star t a pro­

gram ca lled Co lumbus NASA Conn ec­
tion s (http://connec t.columbus2space.
org) , which is sponso ring the Doin g Re­
sea rch at Ex treme Altitudes by Muscogee
County (Georgia) Students (DREAMS)
program. The idea is that students from
across a large schoo l district will engage
in a varie ty of activ ities related to NASA
in the areas of scie nce, techn ology, engi­
neering, and mathematics. The acti vities
will increase in intensity until they culmi­
nate with gro ups of stude nts designing
their own ex periments to fly on the
DREAMS high-altitude science platform.
DREAMS I, the first mission to fly, will
be released later this summer. Some stu­
dents have been working for almost a yea r
on the DREAM S project , and as of this
writing have nearly completed the design .

Help fro m two amateur radio operators
in pa rtic ular has made th is educ ation
opportuni ty possible for ove r 33,000 stu­
dent s. They are Keith Warren , A K4 KO,
and John Kli ngelh oeffer, WB 4LNM .
Keith is an e lectrical enginee ring inde­
penden t co ntrac tor spec ia liz ing in
Micro-Elect ro -Mech ani cal System s
(MEMS) technology and has over a
dozen patents to his nam e. John is a
reti red president and ge neral manager of
the communica tio n satellite co mpa ny
COMSAT. He has built satellite co mpo­
nents on his ow n for Bob Bruninga ,
WB4 APR, at the U.S . Nav al Academ y.
Both Keith and John are Auburn Uni ­
ve rsity alumni, thu s streng thening the
co nnec tion between the high schoo l and
university program s.

Afte r many vis its, e-ma ils, and hours
on the radio and on the phone , the
DR EAM S design has been form ed as
show n in the sys tem block diagram s. Th e
balloon struc ture is co mprised of two 9"
x 9" x II " tall boxes made of two carbon­
ca rbo n sheets sa ndwiched between a
layer of 1/4-inch No rnexr». Th e boxes
them selves are covered with a Mylar"
fil m to reflect therma l radi ation in the
near-space conditions.

Because the temperature is very low at
high altitude, there are not many of those
slow- mov ing co ld-a ir molecul es to carry
away heat built up from absorbed infrared
solar radia tion. Inside the uppermost box
is a very small HT mad e by rCOM-the
P7A model with a mass under 150 grams .

Program ex perime nts. Now the CHS
Space Program has started its ow n bal­
loon program.
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Summary
Amateur radio has impacted the lives

of the stude nts involved in the experi­
ences described here. It clearly takes a lot
of tim e by the amateur radio op erators
involved, but the payoff is seeing the new
appreciation by the se stude nts in the
application of science, technology, engi­
neering, and mathematics. These are the
kinds of things many readers, including
thi s author, dreamed of doing when they
were in high schoo l- and th is program
reaches into middle schools and elemen­
tary schoo ls . Amateur radio is making
the se dreams a real ity for some of the nex t
ge neration. •

circuit is also capable of activating the
relays based on input from the GPS. For
instance, if the balloon crosses a certain
latitude, such as the one close to the air­
space of Atlanta' s Hartsfield Interna­
tional Airport, the cutdown would be
ac tiva ted automatically in case contact is
so mehow lost with the ground.

The second box is reserved for the sci­
entifi c payload, which consists of various
sensors and a data logger plu s any bio­
logical samples . The data logger current­
ly tlyin g is a 19-channel 12-bit Tattletale
dat a logger (http://www.o nsetco mp.
com/ ). Some of the sensors that can be
tlown are detailed in Table 2.

Middle school stude nts in DREAMS
mu st learn about the environme ntal con­
ditions that occur at 100,000 feet. Then
they mu st co me up with a simple research
question that can be answered with the
kind of dat a we co llect. Th e stude nt
gro ups do research and complete a report
to explain their hypotheses prior to tli ght.
With some training on anal yzing data
from the sensors using Microsoft® Excel
(read ily available on most computers),
the stude nts get their data aft er the tlight
and complete the report by trying to
answer their research question .

Some advanced high schools or even
middle schoo ls can de sign their own
experiment hardware. However , it is hard
to find a high school with the right facul ­
ty in term s ofboth technical skill and moti ­
vation to suppor t this kind of develop­
ment. Nevertheless, the DREAMS model
can be supported minimally by teachers at
any level, with some specific training of
those stude nts over the summer and at
some week end meetings during the year.
Results of the DR EAMS pro gram and
more information can be found at
<http://dreams .~0Iumbus2space.org> .

G4T
M pp.ng GPS System th

APRS SUPPQft

Kenwood THD7A
Power" 5W

Receiv~ 144.390MIIL
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Table 2. Sensors and data loggers. The sensor/logger is listed.followed by a
descriptio n, availability information, and price.

Wireless Dynamics Sensor: Three-axis accelerometer, pressure sensors, force sensor.
This sensor can be programmed to store data internally at various rates. Programming and
data download are accomplished using Bluetooth® wireless technology. <http://www.
vernier.com/»: $250

HMC-2300 Honeywell3-axis magnetometer: This magnetometer is more sensitive than
the magnetic compass sensors, and can measure decreases in the magnitude of the Earth's
magnetic due to changing altitudes (moving away from the core of the Earth).
<http://www.ssec.honeywell.comlmagnetic/magnetometers.html>; $ 199

MMA 7260Q Freescale 3-axis Accelerometer: This is a 3-axis accelerometer on an eval­
uation board ready for analog output. <http://www.SparkFun.com>; $40 (They have many
other sensors and products as well.)

Surplus Motorola Pressure Sensor: Item #0 15473. <http://www.goldmine-elec­
products.com/»; $0.79

Hobo RHffemp/2x External Logger: This small, self-contained unit is very simple to
program and has built-in temperature and relative-humidity sensors and two channels to add
more sensor data. <http://www.onsetcomp.coml>: $ 130

Onset TattleTale TT8v2 Data Logger: This unit allows up to eight channels of data to
be recorded at decent rates with 12-bit resolution. Available from Onset Computer Corp.
<http://www.onsetcomp.com/>: $500

Block diagram ofthe Primary Ground Station System or the Primary Chase Vehicle.
This system includes the capability to send command packets to the balloon Sky System
to perform various fu nctions and also to use the balloon as a repeater for the

balloon chase teams.

Block diagram of the Secondary Tracking Station. This system is designed f or sim­
plicity so that an amate ur radio operator could jump on a school bus full ofpartici­
pating students and track a balloon. The system includes a Kenwood handheld with

built-in TNC and an APRS-compatib le mapping GPS.
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The Lost Letters of KH6UK
Part 1- The International Geophysical Year

and the Most Well-Known QSO
This two-part article presents the history of Tommy Thomas, KH6UK, as well as
excerpts from Walt Morrison, W2CXY's files pertaining to Tommy's ground­
breaking QSO with John Chambers, W6NLZ. Part 2, to be published in the next
issue of CQ VHF magazine, will cover Tommy 's p ioneer EME work.

By Mark Morrison,* WA2VVA

Some Background
It was in 2002 that Walter Morrison, W2CXY, became a Silent Key. Outside of his

fami ly, his passing was hardly noticed, exce pt by a few close friends . One member of
his family , his son Mark , followed in his father ' s footsteps in the hobby of amateur radio
and became licensed as WA2VVA.

One day after his father' s passing, Mark decided to go through his father 's filing cab­
inet, which had been stored in the basement for lack of a better place to keep it. Tucke d
away in that basement filing cabinet Mark found some handwritten letters and other ham
radio related memorabili a not seen for nearly 50 years.

The author' s name on the letters was unfamili ar to Mark. However, Mark' s brother
Walter recognized the name as someone who once worked for RCA Communica tions.
Written to W2CXY by VHF radio pioneer Ralph "Tommy" Thomas, W2UK/KH 6UK,
these letters provide a behind -the-scenes look at amateur VHF radio dur ing the 1950s,
not j ust from the perspective of those who lived it, but when they were actually living
it! Thos e letters, in addition to numerous audio recordin gs, vintage QSL cards, and clip­
pings from various ham radio magazines offer invaluable documentation to what was
perhaps the most important QSO of the International Geophysica l Year , as well as much
more about the pioneer VHF plus operators of Walt ' s day.

What follows in this two-part article are excerpts from W2CXY' s files pertaining to
Tommy Thomas' ground-breaking QSO with John Chambers, W6NLZ. Part 2, to be pub­
lished in the next issue of CQ VHF magazine will cover Tommy's pioneer EME work.

R
alph "Tommy" Thomas was an ac­
complished radio operator whose
"can do " attitude and excellent

operating skills bro ught notable success
on more than one occ asion. We begin this
two-part article with an introduction cov­
ering so me of the history of Tommy' s ac­
complishm ent s.

Introduction
First in 1926 (as 2UK) Tommy ex­

ch anged messages with the George
Miller Dyott expedition in the jungles of
Bra zil when commercial operators had
failed to ge t through. The New York Times
even rep orted on the event in its De ­
cember 28 , 1926 edition. Figure I is the
front side of Tommy' s QSL card .

In 1938 , he was one of three radio am a­
teurs to provide weather reports to avia­
tor Howard Hughes on his record-setting
flight around the world. In 1953, Tommy
provided reports to George Rose, K2AH ,
during the first use of a transistor in ama­
teur radio. In 1954, Tommy and Paul
Wi lson, W4 HHK, were credited with the
first meteor-scatter QSO ever mad e on
144 MH z. However, as impressiv e as
these feat s were, none won the accla im
that Tommy' s 1957 QSO with Joh n
Chambers, W6NLZ, did , whi ch is
argu abl y the greates t amateur achieve­
ment of the International Geophysical
Year (IGY). Som e may think this accom ­
plishment had nothing to do with the sci­
entific purpose of the IGY, but in 1960
the General Electric company awarded
both Tommy and Jo hn the prestigious
Edi son Award, the onl y time it wa s ever
awarded for sc ientific achievement. I The

*5 Mount Airy Road, Bask ing Ridge. NJ
07920
e-mail: <mark l home tioaol.com>

judges of thi s award are said to have co m­
pared this accompli shment with the first
radio tran smi ssio ns across the Atlantic in
the early 1900s. Even today this event
remains a hallmark of amateur coopera­
tion , skill, and det ermination .

Tommy lived in New Brun swick, Ne w
Jer sey, where he work ed for RCA Com ­
muni cati on s (RCAC), formerly Marconi
Am erica. In 1955 , RC AC relocat ed
Tommy to Hawaii to be eng inee r-i n­
cha rge of its Trans-Pacifi c radi o station
at Kahuku, Oahu. Thi s historic station
was one of the or iginal Marconi stations
spanning the globe in 19 14 , co mpleting
the link between Japan and Ca liforn ia.

On ce settled in Haw aii , Tommy re­
ce ived a new call sign , KH6UK, and put
together his beautiful station (Photo A).
Note the greetings on the right side of the
photo. To keep in touch with his friends
back hom e, Tommy wrote or typed let-

ters, including many to my fathe r, Walt
Morri son, W2CXY . Th e typewriter used
for man y of those lett ers ca n be see n in
the photo. Wh en Walt passed away in
2002, these lett ers were discovered in a
baseme nt filing cabinet; they hadn 't been
see n in nearl y 50 years!

Although much has been written abo ut
that historic QSO of the IGY, very littl e
information has bee n added since. W ith
the 50th anniversary of this eve nt in Jul y
and Tommy' s lost lett er s to guide us,
what bett er way to ce lebra te than throu gh
the words ofTo mmy him sel f? Here, then ,
is the unt old story of the most famo us
QSO of the IGY.

The Untold Story
By April of 1956, To mmy and Helyn e

Th om as had settled into their new hom e
in Hawaii . It took abo ut a year to get the

16. CO VHF. Summer 2007 Visi t Our Web Site

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



Q ~ n U)M A TO MMY'
p O Rn ' 48

"", r ';J R1U N J.' I ( .... N J

Figure I. Tommy's QSL card when he
11'(/.1' W2UK ill Nell' Brunswick, NJ.

hou se in sha pe, including patching a
leak y roof and repl acin g window pan es
etched by years of sa lt air, but once that
was done, they we re quite happ y. Located
on the north sho re of Oahu , their hou se
was close to the RCAC fac ility and it was
a short wa lk to the beach .

Tommy had his own rad io room , situat­
ed ju st off the lanai , with large glass doors
that opened to fresh air and the sights of
Hawaii . Although an operator's dream , its
proximit y to the high-power transmitt ers
of the RCAC station made for terrible
interferenc e, espec ially on 6 meters and the
lower frequ ency TV stations out of
Hono lulu. Nonetheless, the locati on had a
relati vely goo d shot to the West Coast ,
thank s to Marcon i enginee rs who had sur­
veye d the spot several yea rs ea rlier.

Tommy' s first proj ect was to build a
VH F array for 144 MH z. At the tim e, the
grea tes t di stance spanned on 2 meters was
about I 100 miles, and since the nearest
place with any significa nt 2- me ter ac tiv­
ity was Ca lifornia, so me 2500 miles dis­
tant, Tommy was non e too optimistic
about the DX possibilities. In a lett er to
Walt , he sa id it thi s way :

As far as 2 meter operation is concerned,
out here on the island there' s not a great deal
of it. There' s some CD work and attempts to
work island to island but necessarily so I sup­
pose, if you can't work anywhere else then
why even try. Just about the closest place you
could expect any activity is the West Coast
and that' s 2500 or 3000 miles away. So I sup­
pose that has a damping effect on the long haul
stuff out here.

Tommy' s firs t rea l cha lle nge was to
work the local ham s on the other side of
the island , near Honolulu. A large moun ­
tain stoo d in the way, but To mmy co n­
vince d them that they co uld work each
oth er , and they did. Afte r that he set his
sights on the West Coast.

www.cq-vhf.com

As wi th most VHF enthusiasts of the
era, To mmy thou ght a lot abo ut moon ­
bo unce, which was o nly natural consid­
er ing the lack of other stations within the
range of a typi cal meteor-scatter or spo­
rad ic-E co ntac t. His lett er s to Walt ,
W2CXY , mention the need for "25 dB
minimum" and multiple " Long Johns," a
nam e that describes the " lo ng, lon g
Yagis" popularized in QST magazine by
John Kmosko , W2NLY, and Swa n
founde r Herb Johnson , W6QKl. In one
lett er Tommy ment ion ed that Herb and

Jim we re "set for Moon deal test s around
Jul y" and comment ed to Walt that "the y
might beat us to the pun ch! "

By May 1956 , Tommy had found
so meone interested in running 2-me ter
sc hed ules with him. In his lett ers to
W2C XY he menti oned for the first time
that John Ch ambers, W6NLZ, "might be
a go od man to have on tests" and that
"Jo hn wa nts to attempt 2 meters across
the Pacifi c ." Altho ugh the distance was
about twic e that o f the best DX of the
tim e, Tommy was rea dy for se rious
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weak-signal work. Tommy would later
describe his new partner this way: "John
is a very fine man to work with . He ' s
always on the ball and I' ve certainly
enjoyed my many contacts with him. He
certainly is a VHF man of high caliber
and high interest."

By this time Tommy was talkin g about
"Big Bertha" antenn as, such as those
used by W6QKIand Ed Tilt on, WIHOQ.
At the time Ed was editor of QST maga­
zine's popular VHF column "The World
Above 50 Me" and any recommendations
from him would have carried significant
weight.

Back on the East Coast, the growing
number of high-power VHF stations was
causing interference problems for weak­
signal operations. A group of amateurs,
including W2CXY , petition ed the ARRL
to request the FCC to reserve the low end
of the 2-meter band exclusively for CW
work . Although Tommy didn 't have to
worry about such interference becau se of
his remote location, his proximity to the
RCAC station brought many of the same
challenges that faced his friend s on the
East Coast. As such, he was quite inter­
ested in this matter. In a letter to W2CXY,
Tomm y mentioned that both he and his

MARS director were interested in the
exclusive CW segment. Tommy also men­
tioned that sideband splatter on 6 and 2
meters was particularly bad becau se of
station interference. If Tommy were to do
any serio us OX work on 2 meters, he
somehow would have to get around this
interference.

By the summer of 1956, Tommy began
construction of his VHF array. Work was
slow due to the summer heat , but by
October the beam was finally in position.
Tommy sent Walt pictures to share with
his friends back home. Upon see ing the
pictures, John , W9WOK, commented
that the antenna hard ware, including the
utility pole, look ed quite simila r to
Tommy' s setup in New Brun swi ck .
Photo B shows Tommy on the left mon­
itorin g a crew of men ready to hoist the
56-element beam to the top of a 90-foot
utilit y pole. The other men in the picture
are "riggers" from RCAC.

Photo C shows the beam in final posi­
tion . Note that it could be rotated but not
elevated, thu s rul ing out any serious
moonbounce work . Tommy later com­
mented to W2CXY that he would replac e
this with a "first rate job" for moon ­
bounce work , if he had the time.

Tommy' s stay on the island was sup­
posed to last only three years, and be­
cause he was uncertain if RCAC would
ask him to stay longer, he hesitated to
build something bigger from the start.

In the fall of 1956, Tommy continued
to exc hange moonbounce ideas with
Walt , W2CXY, and confirmed that Jim
and Herb had not yet made moonboun ce
contact. They discussed plans for circu­
larly polarized " monster antennas" and
Tommy mentioned interest in contacting
Dr. John Kraus, W8JK, regarding his
work in this field.

In November 1956, Tommy began 2­
meter tests with John . He also started to
experiment with 6 meters. In an audio­
tape letter he ment ioned to Carl
Scheideler , W2AZL, his plans for 6
meters this way:

I had hoped, Carl, to make use of that very
fine converter you sent me for 6 meters . I had
hoped to do some work on 6 in conjunction
with the 2 meter experi ments. as I thought
maybe if I could pick out the periods when 6
was open via sporadic-E we might be able to
do something on 2 meters at that time . Just
might. That, of course, was my intention but
it didn 't materialize mainly for the reaso n that
the interference is so bad here on 50 Me from
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Photo A. Tommy, KH6UK's station in Hawaii in /955. The greeting on the right side
of the photo reads: "Walt W2CXY. Aloha. Tommy KH6UK."

Photo C. The 56-element beam in final
position.

dunes, at which point it spilled over and
into his yard. They had 18 inches of water
all around the house, and if not for the
fact that it was low tide, his radio roo m
might have been floo ded. Then there
were serio us manpower shortages at the
station, and the lack of qual ified workers
to fill the openings. There was also a
steady stream of visitors to the RCAC sta­
tion , including several top brass from
RCAC. On one occasion, the legendary
David Sarnoff visited Tommy' s shack
and showed a grea t dea l of interest in his
meteor- scatter operations.

Tomm y kept schedules with John prac­
tically every night from May into June of
1957 without success . They even tried
daytime meteor-scatter work, but thi s
was abandoned when John reported poor
results with other stations with which he
had schedules. In a tape sent to W2CXY
just weeks prior to the record-breaking
QSO , Tomm y explained that since John
lived in an exc lusive neighborh ood of
Los Angeles (Palos Verdes Estate s) and
was only using a single Long John , he

ured a way to reduce crosstalk caused by
overload in converters?"

The first half of 1957 was a busy one
for Tommy. First there was a tidal wave
that nearly swamped his shack. He
described the ocean as slowly receding
before rising slowly up to the level of the

Photo B. Tommy (on the lef t) monitoring a crew of "rigge rs" fro m RCAC getting
ready to hoist the 56-e lement beam to the top of a 90-foot until ity pole at his

location in Hawaii. (Photo circa / 956)

Tommy wondered what it was like
back in New Jersey with all the big 2­
meter stations. Still concerned about
interference, he asked, "Has anyone fig-

the station that it's practically impossible to
do anything through it.
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On Into Febr uar y

Hawaii-eas t coast cont act s are ordinary ' events now j udging by your r epor t s. QUi t e a
few of these QSOe took place on Febr uary 1st around 1500 EST. WIPER worked KH6UK and KH6NS ,
and was hearing w6s a t the same time. The Hawa i i signals didn ' t extend much beyond Ver mont,
however, because WIQCC/VEl i n Pic tou, N.S . , heard onl y w6s and W7s at t his t~e. Cal i f or­
nians worked KH6a and Wls s imultoneo usly on F2 on Febr uary 1s t and their nea r by ne i ghbors
and W7s were coming t hr ough on back scat t er . Ar ound 1530 PST (still on the 1s t) Kt RNQ
worked ZL4GY in New Zealand . I t' s t he firs t time that we have come ac r oss t hi s par t icular
path on any of your reports . K6RNQ repeated the per f ormance on t he 7th when he worked
ZL2ABX at 1615 PST.

Figure 3. "The PRP News" article about Tommy's fi nding a way to get around station interference.

Photo D. KH6UK's "2x4" moonbounce array poised f or testing.

was not too hopeful that a contact would
be poss ible. To mmy put it this way:

John unfortunately lives in a very excl usive
neighbor hood and cannot put up a big beam.
He has one Long John , which as you well
know is not suffic ient. We're go ing to need
everything we can get up in the air and also
all the power and the best receivers and con­
verters we can get if we're going to do any­
thing at all. Starti ng out with the limitation of
such a small anten na it's almost a forgo ne con­
clusion we 're not going to get anyw here."

By Jun e of 1957, Tommy must have
been thinking the only OX possible from
his QTH would be moonb oun ce, but even
that was somew hat of a disappointment.
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In a tape letter to W2CXY he said:

I don't have too much time Walt , or too
much energy either for that matter, when I do
have the time, to build bigger and better anten­
nas for moon reflection work. I'm a little dis­
appointed along those lines but I don 't know,
weekends come along and when I m not work­
ing I'm try ing to catch up on a little rest and
preparing for the upcomin g week. It' s been
rather rough over here. A lot more work than
I had anticipated and a lot less leisur e.
Whether I will still find time before we return
to put up a bigger beam or not I don't know.
I'll have to get some energy and ambition from
somewhere's ifl ' m going to do it. I don 't seem
to have it now. Over here on the islands you
get so after a while you' re contented to j ust sit
and reflec t. In the summer time it' s rather
warm and not conducive to a lot of occupa­
tions and activities that require expenditure of
energy. Most people aro und here just sit!

In the following wee ks, however , all
that change d. Usin g techniques that
Tommy and Paul , W4HHK, no doubt
refin ed prior to their first 2-meter mete­
or-scatte r QSO, Tommy and John used
the HF band for liaison work. Once con-

tact had been established on HF, they reg­
ularly switched to 2 meter s to see if any­
thin g could be heard. Th ey did this night
after night until finally, on Jul y 8, 1957
at 6:30 PM Hawaiian Standard Time
(HST), Tommy' s 2-me ter signals were
picked up by John Chambers in Ca lif­
omia. Th e sig nals lasted until 7:35 PM!
HST, at which point W6NLZ left the air.
Afte r John co nfi rmed his QSO with
Tommy, John ' s wife, W6NTC, took the
co ntrols and also had a QSO with
Tommy. Tommy said he then ca lled CQ
for the next three hours to see if anyon e
else would reply, but no one did . He made
three reel-to-reel copies of the QSO. One
was sent to Ed Tilton , WIHOQ, another
to John Ch ambers, W6NLZ, and the third
to Walt Morrison , W2CXY . Here is am
excerpt of what Tommy reported on his
tape to Walt:

The recording was fair ly good, in spite of
the fact that I was so excited I didn 't want to
change any of the tuning contro ls and there
was qu ite a bit of overloading at times. Also
my signal sounded sad as you probably know
by now. The signal sounds much better on 2\
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pair of cans than it does on a loudspeaker. It
always does.

We had been running this schedule, as yo u
know, since last November, and I had never
even heard a peep ofany kind during that time.
I had one report from 7, I think it was VVJ ,
that he copied the letter U out of my call but
I could never get him to ver ify it. So I'm not
sure that he actually heard it. Maybe he just
thought he did .

Thi s thing came as a co mplete surprise to us.
I was listenin g on 20, and 144 at the time; it' s
a usual procedure for me to transmit on 14.095
and 144 Mc. And John would listen to 144 after
work ing me on 14.095 and tell me how condi­
tions were and how long he want ed the sched­
ule. So this started the same as any other. When
I said bye after a five minute transmission, John
was callin g me like mad and gave me a report
of 559 I believe it was, on 2 meters. I thou ght
he was suffering from the heat.

But he insisted such was the case so I
dashed madl y for the 2 meter con verter and
turned it on and hooked the an tenna on it. And
10 and behold there he was. Th e signal was in
more or less the whole hou r. He was very
much exc ited. So was I! And I beli eve we
would have stayed in much lon ger if John had
wanted to stay on but he was an xiou s to get
off and call up Ed and I was anxious to see
how long it would stay in.

The ca ll from W6NTC was a complete sur­
prise also . I thought it was a second stat ion
calling . Well I guess it was in a way . And
thou ght possibly it was someone in the same
town . When they said Palos Verdes Estates I
thought it was somebody with a 522, proba­
bly one mile farther than John ! And I referred
to him as "OM." I guess John ' s wife fel t any­
thin g like an OM because she's eight months
pregn ant. It fin ally dawned on me what it was
all about a littl e later , afte r the exci tement had
subsided. I reall y didn 't know thatJohn ' s wife
was a ham . I don 't believe she's active.

The tape is on its way to Tilton. I sent one
to John and thi s is the next one to go off and
I gue ss this will be the last one. It takes quite
a while to make them up as you well know
and I know that you will circulate it there in
the East.

There ' s quit e a bit of interes t shown in the
res ults over here in the new spapers and on
radi o. I ju st finished listening to a bro adc ast
on ARRL and I see it' s on there. So thi s will
give you fell ow s so mething to shoot at.
Maybe if you' ll take time out from ping pong
you can see if you ca n work some stuff. I guess
you're doin g OK though.

QST reports more and more states in the
"s tates worked column" all the time. I look
them over with envy and wonder how I'm ever
go ing to catch up. I guess I never will. I have
one now! I guess that ' s it.

Interest in this QSO was a highlight of
the 7th U.R.S.I. (Union Radio-Scienti­
fique Intemationale) conference held in

www.cq-vhf.com

Colorado that year. Scientists from
around the world , who had gathered to
discuss radio propagation issues, showed
considerable interest in this record
achievement.

In the yea rs that followed, Tommy
and John continued their schedules, first
on 220 Me, where they found success in
Jul y of 1959, and later on 432 Me, where
John could hear Tommy but not the
other way around. Tommy also found a
way to get around the station interfer­
ence as the excerpt (Figure 3) from "The
PRP News" shows.

Tomm y once commented to W2CXY
that a new OX record could be established
on 6 meters by working South Africa
from his location. However, there j ust
wasn 't time to do every thing, so this plan
was abandoned in favor of serious moon­
bounce work on 144 MHz. Photo 0 is a
picture of Tommy' s "2 x 4" moonbounce
array poised for testing. The story of
Tommy' s moonboun ce activity will be
the subjec t of Part 2 of this article .

Note
I. Th e VHF Manual 1972 .

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

DS3000A is another example of
why AOR stands for Authority
On Radio Communications!
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A Simplified Path to
a High-Performance 10-GHz

Traneverter System
With the increase in popularity of th e 1O-GHz band , KH6WZ has risen to the
challenge and created an X-band transverter that is quick to buil d.

By Wayne Yoshida, * KH6WZ

The challenge: Get another X-band transverter built quick­
ly for a fellow club memb er who has been procrastinat ­
ing for over a year about getting on the IO-GHz band .

The solution: Get in there and help him build it!
We wanted to see how quickl y a IO-GH z transverter could

be built using readil y-availabl e components and surplus mod-

*/6428 Camino Canada Lane, Huntington Beach, CA 92649
e-mail: <kh6wz@cq-vlif.com>

ules. All we needed were the "ingredients" for the system, so me
free time to build , so me knowledge of how the modul es con­
nect together, and a good techni cal friend with test equipment
for the microwave bands. Thi s last ingredient was probably the
most important, since the ability to test the unit (as we ll as sur­
plus parts) requires some specialized gea r. Fortunate ly, I have
acce ss to such a reso urce : my fellow Sa n Bern ardino
Microwave Soc iety (SBMS) club member, Dave Glawson ,
WA6CG R. Other microwave-specialty clubs have their cadre
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Photo A. Box of ingredients needed to form a complete IO-GHz transverter. Ava ilable surplus is changing, and the new
challenge is moving from "where to get parts " to "where to find the time to build it. " (All photos and artwork by the author)-------------_____________________________:::J
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Photo B. Surplus material and previously exotic parts such as microwave mixers are
easier to obtain these days. This X-Band system has a receiver noise figure ofO.7 dB,
with transmit power of 900 mW measured at the antenna port. An IS-inch reflector

is attached to the front of the chassis box with machine screws.

of experts, and most of them are willing
to help others.

The box of parts can be seen in Photo
A. Thi s box of ingredients includes a 1­
watt , solid-s tate power amplifier
(SSPA), all tuned up and tested for use
at 10.368 GHz! The amateur radio X­
band scene is changing rapidly, since
part s are becoming easierto acquire. The
challenge is movin g from "where do we
get parts?" to "where do we find the time
to build a sys tem?"

An enhanced, "competition class" 10­
GHz rig would include a recei ver pre­
amplifi er (low-noise amplifier, or LNA),
a 2-foot (or larger) dish antenna , and a
power amplifier putting out a full I watt
(30 dBm) or more. The rig described in
this article is ju st such a unit, with a
receiver noise figure ofless than I dB and
about 23 dB conversion gain. Nine-hun­
dred milliw atts at 10368 MHz appears at
the antenna port (see Photo B).

It's a New X-Band World
In 1993 Zack Lau, KH6CP (now

WI VT), ran a two-part article in QST
magazine about buildin g a IO-GHz trans­
verter from "scratch.t'L? Zack ' s project
simplified parts procurement by elimi ­
nating surplus "brick" oscillators and
exotic surplus, and the bill of material s
called for off-the-shelf components.

As mentioned, today ' s surplu s avail­
ability has changed radically with online
auctions and other resource s, including
fellow club members with access to some

fairly complex components such as
waveguide relays and mixers. One of the
biggest "boosters" on the 10-GHz ham
radio front is the availability of
QualComm modules, sub-assemblies,
and modification instructions made
available to ham s. I have seen surplus
Qua lComm units and systems for sale at
local swap meets and on the online auc­
tions for very good prices. For example,
I recently saw a complete QualComm

OmniTRACS® system on eBay with a
starting bid of $ 10. Certain mod ules in
this system are extremely useful for the
microwave experimenter.I If you are
luck y enou gh to find these useful
QualComm unit s, please remember to
heed the warning about not contacting
QualComm with any inquiries. You must
contact the ham community (San Diego
Microwave Group in particular) for
information on these unit s.

DISH ANTENNA

NC

NO
K4

WAVEGUIDE T/R RELAV

LNA2LNA I

K3
NO

PRE-DRIVER

IB36BMHz

IB224MHz LO

IF

MIXE

K2Kl Rl

ATTENUATOR

INPUT OUTPUT

+12V~ ~~~~V+12V
GND 1...-____ GND

144MHz IF INPUT

DC-DC CONVERTER

Figure 1. A simplifi ed block diagram ofan X-Band transverter using a I44-MHz IF.
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Photo C. A surplus DC-DC converter makes minus and plus 12 Vas well as 5 V[rom
a single 12 VDC input. The - 12 V and +12 V outputs are connected together to make

24 V, used to drive the SMA relays.

Photo D. The chassis layout is driven by keeping the RF paths as short as possible.
DC and control circuits are not as crit ical, so those modules can be moun ted

wherever they fit .

Local Osci llator (M ICROLO), avai lab le
in kit or assembled form. Other LO un its
are ava ilable from other suppliers ; take a
look at the "Sources of Supply" box for
more informatio n.

Power supplies for the various mod ules
can be rather cumbersome, because of the
var ious modules and sub-assemb lies
requ iring different voltages. For exam­
ple, the rig show n in this ar ticle req uires
+ 12 VDC, - 5 VDC, and +24 VDC, and
these voltages must be derived from the
auto mot ive 12-VDC (no mina l 13.8
VDC) system. Sco ur the surplus suppli­
ers men tioned in this article to find suit­
ab le power-supp ly co mpo ne nts or as ­
se mb lies . For example, the - 5 V DC-DC
co nverter ca n be fou nd on the surp lus
market for less than a dollar. T he relay
voltage co nverter ( 12 V to 24 V) ca n be
bought or built, and there are ma ny cir­
cuits documented for this purpose .Pr? In
this rig, I used a surplus DC-DC converter
module scrounged from a co mp uter
power supply. The uni t takes 9 V to 15 V
DC in, and puts out + 12 V, - 12 Y, and
+5 Y. Since the voltages are isolated, yo u
can take the two 12 V outpu t voltages and
co nnec t the modu le so tha t the vo ltages
are placed in series, maki ng 24 YDC to
dr ive the relay coi ls (see Photo C) .

Of co urse , an AC-operated power sup­
ply can simplify the power requirements,
but then yo u may be limited to non -ro v­
ing operation, unle ss you have a so urce

can be genera ted using a modified sur­
plus "brick osci llator" runn ing at J0,224
MH z, or a 2556-MHz synthes izer and a
quadrupler (times -four mult iplier) wo rk­
ing toge ther to genera te the 10,224 MH z
signal." Another LO option is the 10,224­
MH z DEMI Microwave Transve rter

Building Blocks and
Component Notes

Figure I is a simplified block diagram
of the rig, based on the box of ingredi­
ents . Since we are deal ing with surplus
material , it is best to descr ibe the needed
circuits in term s of functional "building
blocks," rather than referr ing to specific
manufacturers or part numbers. In es­
sence, thi s rig is made with a local osc il­
lator running at 10,224 MH z, a mixer, a
10,368-MH z waveguide filter , a 144­
MHz IF unit (2- me ter a ll-mode trans­
ceiver), and relays.

The local osc illator is the main ingre­
dient and can be created in seve ral ways.
For example, ass uming an IF of 144
MH z, the local osc illa tor frequ ency is
10,224 MHz (l O,224 MHz plus 144MHz
equals 10,368 MH z). Th e LO frequ ency

In addition, co mmercial microwave
co mpa nies ca tering to ham s- such as
Down East Microwave (OEMI), and the
DB6NT unit s available from Kuhn e
Elect roni c and SSB Electro nic- prov ide
kits, pre-built transverters, and other use­
ful modul es, such as local osc illators, for
the microw ave bands. Th ese "s tore­
bought" produ cts can greatly simplify the
path to successfully ge tti ng on the
micro wave bands with proven design s
and techni cal support.
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of AC power from a generator or other
I 10-VAC main s electricity.

Always More Than One
When buying surplus material, my

practice is to alway s purchase more than
one , since the item may not be avai lab le
later if (or when) it comes time to repair
the unit. Generally my rule is "One to use,
one to lose, and one for a spare." Ano ther
good reason to buy more than one of the
item is its "barter potential." Trading sur­
plus mod ules from your junk box for a
desired item from another ham is a tradi­
tion that many microwave project
bui lders rely on . It is also good pract ice
to test your components as soon as pos­
sib le, or at least before you install them
in your project. Pre-testing parts and
modu les as you bui ld increases yo ur
chance of success at first "power-up,"
and eliminates the need to guess whether
or not the completed project will work.

Build ing Begins
Like almost any other electro nic pro­

ject, chassis layout and metal-working

are the next steps (see Photo D). Place the
vario us modul es on the chassis so that the
shor test RF paths are taken between mod­
ules . The DC co mponents, such as the
12 V to 24 V converter, can be moved to
the farthest areas on the chassis, because
lead length s will not have as much impact
on sys tem perform ance co mpared to the
local osci llator or the frequency mult i­
plier circ uits.

After you have figured out where to put
the various modul es, it is time to work the
chassis, drilling and tapping holes as
needed . This "mec ha nica l assembly"
includes the routing of any waveguide
pieces, since this "plumbing" will most­
ly be determined by the fittings you have
on hand . This is similar to fixing a hot­
water heater in your home, but yo u have
only a limit ed supply of pipes and fittin gs
to use and you have to work with what
you have.

When the modules and sub-assemblies
are sec urely mounted, DC powe r and con­
trol connections are done next. Th is
allows DC and ohmmeter testing to veri­
fy that eac h indi vidu al modul e works
before proceeding. When the DC checks
are com plete, continue with the RF wiring.

One of the fea tures I like to inc lude in
my proj ects is a set of "s tatus lights," or
"reass urance indicators." These are var­
ious LEOs that light up (or do not light
up) to ver ify the presence of vo ltage as a
way to help diagnose a probl em in the
sys tem (see Photo E). In addition, I have
LED indicators on each relay whe n pro ­
jects have more than one relay in the sys­
tem . I first thought that it wou ld be easy
to tell if a spec ific relay has ac tually actu ­
ated by sound or by feel , but this is not
the case. It makes more sense to use some
othe r indi cator for a bett er fee ling of
"reassurance."

The "Ups and Downs"
Be prep ared for setbac ks and delays

while you are building any project using
surplus (including "ne w-old stock")
item s. For exa mple, the mixer I original­
ly had in the box of part s turned out to not
work on X-band. For tunately, my good
friend Dave, WA6CGR, had a selection
of mixers to try. Although all of the mix­
ers tested "good" and some of them are
in pristin e cos metic condition, only three
worked on 10 GHz, and all of them had
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Photo E. The "status panel" helps diagnose simple failures, especially useful in the field. The LEDs indicate voltage is present
at the various modules. The top TOW indicators are for receive and "always-on" functions, such as PLL Unlock (a high-bright­
ness red LED, which turns 011 when the PLL is un-locked) and 5 V (used for bias power on the amplifier and receiver pre-amp).

The bottom TOW is the transmit function indicators, such as relay actuation and SSPA on.

Sources of Supply
Down East Microwave. Kits and factory-assembled transverters and other accessories for

the microwave ham: <http://www.downeastmicrowave.com>
J WM Engineering Group. Phase-locked oscillators and sequencers: <http://

jwmeng.com>
Kuhne Electronic. Michael Kuhne, DB6NT, has a variety of kits and assembled units for

the microwave experimenter: <http://www.kuhne-electronic.de>
MPJA Online. A source for general surplus items, including DC-DC converters : <http://

www.mpja .com>
SSG Electro nic. Supplies kits and assembled units as well as other accessories and items

for the microwaver:<http://www.ssbusa.com>

varying levels of performance. This is
another reason to buy more than one item
when surplus devices are available.

The Fun Part
Now that the project is complete, it is

time to take it out and perform some field­
testing. Notice the transverter system has
lots of lights, but not many switches or
controls. This is done to streamline set­
up time and to minimize things to lose or
break. For example, there is no main
power switch, because the power cable
can control the power, which eliminates
a switch that can fail.

I hope these hints inspire more people
to get on the microwave bands. A rig for
10 GHz is a good place to start due to the
propagation characteristics; the two-part
ARRL 10 GHz and Up contest; and the
availability of microwave parts, kits, and

assembled units available to today ' s
experimenters. Experienced microwave
hams generally are a helpful lot , since
every new station on the air means more
points in the next contest!
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units, as described on the SBMS/SDMG web­
site, at the URL mentioned above .

5. Jim Klitzing, W6PQL, has a very good
circuit for converting 12 V to 28 V for relays
using an LM2585. His website is located at:
<http://www.w6pql.com>.

6. In the UK publication for microwave
enthusiasts, two circuits were described to get
24 V from 12 V. One circuit uses a transistor
and a capacitor, and the other circuit uses a
7662 IC and a capacitor. See Scatterpoint,
September 2004, page 10.

7. Vicor Corporation, in Andover, Massa­
chusetts, makes a variety of 12 V in, 24 V out
DC-DC converters that appear on the surplus
market. Typical part numbers are VI-203-CX
and VI-303-CY. There is also have a good
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supply data. Go to <http://www.vicr.com>.

8. Dave Glawson, WA6CGR, "A Complete
X-Band SSB Portable Communications Sys­
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for powering microwave projects from 12
VDC. The circuit is based on an LTC I070
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The 10-GHz California to Hawaii
Annual Attempt

This July I KH6HME in Hawaii and N6CA in southern California hope to be
the first to complete a record-shattering 1O-GHz contact via tropospheric
ducting. Will they succeed?

By Gordon West,* WB6NOA

J uly is the magic microwave month
for record -breaking trop ospheric
ductin g between Cali fornia and

Hawaii. It was exac tly 50 years ago when
the late John Chambers, W6NLZ, in
southern Cali forni a co mpleted the rec­
ord-se tting QSO with Tommy, KH6 UK,
in Hawaii ove r a path of 2500 miles via
"tropo ducting." The contacts were com­
pleted with both CW as well as AM on
both 144 MHz and 220 MHz.

During this same time, the military,
co nducting Operation Tradewinds, es­
tablished near-daily mainland-to-H awaii
co ntacts on VHF and UHF, with the
largest docum ented number of complet­
ed comms occurring in July.

It was 2 1 years later when Paul Lieb,
KH6HME, a California transplant to the
big island of Haw aii, completed the first
432-MH z contact with Loui s Anciau x,
WB6NMT, in July over the 2500-mile
tropo -duct path.

In 1980, Chip Angle, N6CA , complet­
ed the first-ever 1296-MH z co ntact with
Paul, running I watt via a TRW-52601
transistor dri ven by a Motorola transistor
to a rat-race mixer with a milliwatt at 28
MHz for injection. Chip went QRO with
a water-cooled 7289 dri ver tube that
delivered 30 watts output to drive a 7289
amplifier for hundreds of watts out.

The July path between southern Calif­
ornia and Hawaii is so predictable that
Chip and Paul continued to ac hieve
microwave record s, conquering 2.3 GHz,
3.3 GH z, and finally 5.6 GH z, where
extraordinary path loss is ove rcome by
Chip' s homebrew equipment at both ends
of the circuit-2500 miles, separated by

'CQ VHF Contributing Editor, 24 /4 College
Dr.. Costa Mesa, CA 92626
e-mail: <wbtmoasiicq-vhf.com>

www.cq-vhf.com

Chip Angle. N6CA (in the fo reground), most likely will be the first from California
to work Hawaii on /0 GHz. The author is in the background.

The author on /44./ 70 MH z talking to Hawaii over a 2500-mile path from the
Califo rnia shore line using a KB6KQ loop antenna .
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Hawaii on lOGHz! Paul Lieb, KH6HME, makes adju stments
to his 10-GHz island system aimed at the mainland 2500

miles away.

seawater-and hundreds of dB help from the July weather con­
ditions between California and Hawaii .

As th is is being written in mid-June, everyone is hoping
that this Jul y Paul in Hawaii and Chip in southern California
will be the firs t to co mplete the record-shattering 10,000­
MH z co ntac t.

"The tropospher ic duct impro ves as the frequ enc y is
increased until the walls of the duct becom e too irregular for
propagation," commented J. B. Knorr ("Guide EM waves with
atmospheric ducts," Microwaves and RF, May 1985, p. 67).

"Duct heights of 150 feet to 1500 feet are most common, and
seem to be optimum for frequencies on VHF , UHF , and
microwaves," commented Joe Reisert , W IJR . This ove r-wa ter,
low-level duct may only be 300 feet thick and routin ely forms
up high at Hawaii and low in southern California.

"All of my tropo ducting is conducted at the 8500-foot level
of the Mauna Loa volcano," said Paul, KH6HM E, Hawaii ' s
only active tropo-ducting enthusiast. "Chip Angle, N6CA, has
discovered an every-July 'hot spot' at around 300 feet for the
best reception of my beacons." Paul ' s beacons are on: 144.170
MHz, 222 MHz, 432.070 MHz, 902 MHz (on site), 1296. 303
MHz, and 10,368.1 MHz (when on site).

The Mauna Loa volcano beacon site is at a wind-swept cor­
rugated-m etal "shack" shared with television translator equip­
ment , towers, and power source. The Hawaiian beacons run
24/7 into a variety of stacked Yagis, loops, and microwave to
the 48-inch Ku and Prodelin .6f/d offse t feed. On X-band, the
KH6HME/N6CA-built system yields 10.3 watts at the feed­
horn, with a 1.6-dB noise figure at the receiver. WR- 90 wave­
guide and a W2IMU feed provide the hopefully adequate gain
of 40 dBi. The entire 10 GHz is frequency-locked to a Ball
rubidium frequency standard which has the local oscilla tor
within I Hz.

It takes Paul almos t three hours to dri ve from his home QTH
near Hilo to the beac on/operating site on the side of Mauna
Loa volcano. Paul must navigate a treacherous lava road to
get there and bring enough rations in case the band is open for
severa l days.

"When the band opens between California and Hawaii, I am
there!" said a beaming Paul , strategica lly placing food in warm
equipment areas so his chow is always warm. During peak tropo
times it' s not uncommon to hear Paul opera ting from the remote
volcano site for nearly a week!

The July "trigge r" to a tropospheric opening is the classic
"California High," which settles in between Hawaii and San
Francisco. The clockwise motion of the high-pressure ce ll pull s
in surface air and circulates this air up. Since there is a greater
concentration of air up high within this high-pressure cell, the
air begins to drop, creating a subsidence inversion.

As the air drops within the high, it begins to compress the air
beneath it down to about 1500 feet. As the air gets compresse d
against the moist air below, it heats up and becomes dram ati­
cally dry. This creates both a temperature inversion as well as
a vapor content inversion . Pressure also increases within this

Close-up of the KH6HME IO-GHz dish pointed toward
California.
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The N6CA microwave rack at the KH6HME station on the
side ofMauna Loa volcano.
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stratified layer, called a tropospheric inversion. This atmos­
pheric stratification between Hawaii and the West Coast may
become so pronounced that Hawaiians begin hear to southern
Californians and FM music stations in Mexico!

" I can tell a lot about how tropo ducting co nditions will be
by listeni ng to California and Mexico FM radio stations as I
drive up the hill to the volcano," said Paul , adding that he
always packs his car full of the two-way radio gear right after
June Fie ld Day.

This same tropo ducting "high" regularly occurs in July and
August all over the United States, too: the Great Lakes to Texas
path, Texas to Florida, Nova Scotia to Florida, East Coast to
Europe (?), and California to Hawaii always in July!

"CQ VHF readers can see the latest equipment for the I O-GHz
California to Hawaii tropo efforts at <www .hamradio.
comIN6CA> ," commented Chip. "To see construction pictures
of the IO-GHz KH6HME station, go to <www.hamradio.
comlKH6HME> and click on the "construction pictures."

Paul vis ited the prestigious San Bern ardin o Microwave
Society (www .ham-radio.com/SBM S/) during its January 2007
meeting. There he met all of the members who were preparing
for another potential shot at working Hawaii on 10 GHz, with
plenty of interest in the higher bands locally, too.

"A large increase in the number of California stations that have
24-GHz capability suggests a possible new plan this year for the
10 GHz and Up contest, sponsored by the ARRL" commented
Gary Lauterbach, AD6FP, of the San Bernardino Microwave
Society. "For the last several years, most of the contest focus has
been on 10 GHz, but now, having many stations on 24 GHz,
maybe the time has come to explore and stretch the limits of the
higher bands," added AD6FP.

Gary pointed out that by working both bands, 10 and 24 GHz,
between a pair of stations doubles the km points that are accu­
mulated, eve n though the 24-GHz distances are less. "My pre­
vious experience indicates that 200-km distances on 24 GHz
are routine, and under good tropo conditions contacts out to 300
km are possible," added Gary. So far, the record on 24 GHz is
540 km, with San Berna rdino Microwave Society members
hold ing 375 km. "I think it would be a blast to push the enve­
lope on 24 GH z and find out what the limit s of that band real­
ly are," said Gary.

Tropo-ducting enthusias ts will tell you there is an untapped
reservoir of potent ial microwave operators who are active on 2
meters SSB. Sidewi nders on Two, the largest volunteer 2-meter
weak-signal organization in the country, sugges ts joinin g the
group to receive its bimonthl y newsletter and continuous
updates on all that is happening on 2 meters SSB. Twelve dol­
lars a year is the membership fee for receiving the bulletin by
mail, or $6.00 to receive it by e-mail as a registered member.
Contact Howard Hallm an, WD5DJT, 3230 Springfield ,
Lancaster, TX 75 134-1214 (www.SWOTRC.org).

On our Sunday night net, West Coast SWOT net controllers
give the latest on the Pacific high, and newsletter articles reg­
ularly focus on tropo paths all ove r the U.S., with photos and
mult iple web pages to browse.

Gett ing on 10 GHz is nearly as easy as getting on 2 meters
SSB. In fact, you can turn your 2-meter SSB transceiver into
the "business end" of a IO-GHz transverter. The following web­
sites offer nearly "plug-and-play" I O-GH z SSB/CW
transverters ready for IO-GH z microwave exci tement:
<www. dow neas tmicrowave.com>, <www.SSBUSA .com> ,
and <www .Prodelin.com>.

www.cq-vhf.com

"Put up a IO-GHz horn at almost any hamfest gathering, and
it is like a magnet, attracting hams to see what happens at 10,000
MHz," commented Kent Britain , WA5VJB, with the North
Texas Microwave Society, <www .NTMS.org>, and also the
"Antennas" editor of CQ VHF.

This same "show it off' technique was also a big hit at the
recent Amateur Electronic Supply SUPERFEST, with 10-GHz
demos put on by the local Badgers Contester microwave team
(N8KWX@A RRL.net). The North east Weak Sig nal Gro up
(www. NEWSvhf.co m). the Southeas tern VHF Soc iety
(www.SVHFS.org), and the Centra l States VHF Society
(www.CSVHFS.org) also make it a point to regularly demon­
strate I O-GHz equipment.

Explore the microw aves with IO-GHz ready-made 10- and
24-GHz modul es. We're j ust waiting for new ham operators to
discover this part of the hobby.

SATELLITE SYSTEMS
For OSCAR
Automate Doppl er 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 WEATHER
Track sun-shine, clouds and hurricanes.

TimeStep Weather Systems
• Measure land & water temp in IR images

• Standard APT/GOES "s tarter" sys tems
• 1.1 KM high Resoluti on systems for

NOA A HRPT and Feng-Yun CHRPT

VHF & UHF Filters
• Filters for 137 MH z through 2500 MH z
• Band Filters & ATV Channel filters
• Attenu ate "out-of-band" interference
• Define your Vestigial ATV Sideband
• 2M Low Pass filter for OSCAR mode-J (v/u)

Call, wr ite or e-mail for details

Shipping FOB Concord MA r-VlSA .
Prices Subjec t To Change Without Notice ~

SPECTRUM INTERNATIONAL, INC.
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A VHF Contest Expedition
to Prince of Wales Island, Alaska

Operating the ARRLJune VHFQSO Party from Alaska and bettering a
1970 effort was the goal of K7CW and KL0RG this year. Here is the story of
their efforts on 6 and 2 meters using the call KL7FF.

By Paul Kiesel, * K7CW

This is a view of Big Salt Lake 0 11 the west side of Prince of Wales Island, Alaska.

I
n 1970, the moderator of the "Wo rld
Above 50 MHz" co lum n for QST mag­
azine at the time, Bill Smith, then

K0CER (now W0WOI), dro ve his pick ­
up with camper to Ketch ikan , Alaska to
take part in the ARRL June VH F QSO
Party . Bill, using the call KL7ABR, op­
erated the contest in Ketchikan because
there were no road s anywhere else near
there back then . However, Ketchik an is
close to mount ains that block any attempt
to tran smit to the eas t. Therefore, Bill was
able to make co ntacts to West Coast states
only via meteor sca tter and sporadic-£.
There probably was propagation in other
directions, but the mountains kept Bill
from making co ntac ts in those directions.

Ever since that trip by Bill , I have want­
ed to do the same. I was hop ing to better
the effort made by KL7ABR in 1970. Over
the last three years, I had strongly been
consid erin g the idea of doin g the Jun e
VHF QSO Party in southeas tern Alaska.
I discussed this with Kevin O'Conn ell ,
KL0RG, and others, but made no decision

*P.O. Box //2, Tahuya, WA 98588-0 / /2
e-mail: <k7C1v@qsl.llet>

30. CO VHF • Summer 2007

to prepare for such a trip until 2006, when
I retired . I ca lled Kevin ea rly in 2007 and
told him that I had decided that this was
the year for the co ntes t effort. Kevin, an
avid VHF weak -signal afficionado,
immediatel y volun teered , and we became
a two-man team for the competition. We
wou ld use the OX Sca vengers Radio Club
callsign, KL7FF.

In the meantime, I discussed the up­
co ming activi ty with Ed Cole, KL7 UW ,
who is makin g grea t efforts to popul ar­
ize weak-signal VHF in Alas ka. Ed
thought it was a gre at idea to submit a
club entry fro m Alaska. In orde r to ge t
thin gs go ing, Ed took steps to make the
Alas ka VHF Up Group an official orga ­
nization and ob tain club affilia tion with
the ARRL. Ed publ ished informa tion on
his web page, <http://www.kI7u w.
COlnJ>, which gave details of our co ntes t
plans. He also co ntac ted many Alaskan
ama teurs and vigorous ly promoted the
VHF contest e ffo rt and weak -sign al
VHFing in general. Unfortunatel y, the
club affiliation didn 't arrive in time for
the contest, but intere st in the acti vity wa s
stiII piqued. Excellent job, Ed.

Kevin and I discu ssed possibl e loca­
tions in southeastern Ala ska. Of primary
imp ortance was the necessity of havin g a
clear shot with low tak e-off angle to
Canada and the United States. I did a lot
of Intern et research, seeking po ssible
accommodations. I made many phone
call s to owners of vacation and hunting
cabins. Some had electric ity , but mo st
had unacceptable radio hori zon s.

Finally, I located a cabin near the eas t­
ern shore of Prince of Wales Island, near
the town of Thorne Bay, in grid locator
C035rq. From the publi shed Internet pho ­
tos and from discussions with the caretak­
er, Tim Lind seth , it appeared that all the
necessary spec ifications would be met.
We needed to know for sure, though, that
we would have a clear shot to VE and W.
A good horizon in the direction of south
central Alaska would be a major plus.

At the beginning of May, I flew to
Ketchikan to chec k out the cabin. I met
Kevin , who unfortunately had work com­
mitments. However, we were able to tak e
the Inter-Island Ferr y to Prince of Wa les
Island and visit the cabin. We immedi­
ately saw that the cabin suited all of our
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Paul, K7CW, on the deck of the MIV Malaspina on the way to
Ketchikan, Alaska.

needs, and we made arrangements with Tim, the caretaker, to
spend five nights there around the dates of the contest. I then
flew back home.

Initially, I had planned to drive through British Columbia to
Prince Rupert and then take the ferry to Ketchikan, then anoth­
er ferry to Prince of Wales Island. The idea was to take my radio
and pass out rare grid locators along the route. However, when
I checked the ferry schedules, I found that I would have to spend
a total of five extra days just waiting in Ketchikan if I went that
route. Instead, I decided to take the Alaska Marine Highway
System ferry from Bellingham, Washington to Ketchikan, and
the mirror image route upon return. That way I would only have
one extra day in Ketchikan.

The trip on the AMHS vessel is really a pleasant cruise that
takes about a day and a half. The ferry route follows the Inside
Passage and is very scenic, with mountains and fjords and vir­
gin forests as far as the eye can see. There is an abundance of
wildlife, too, including humpback and blue whales and orcas and
bald eagles. I chose not to get a stateroom on the vessel. Brave
folks can sleep under the solarium on the bridge deck. It's open
to the outside, but has heating elements mounted above so you
don 't get cold at night.

It's a good thing that I chose to take the ferry . As it turned
out, there was a large mud slide, with fatalities involved, across
the highway between Prince George and Prince Rupert, BC
that caused the highway to be closed for several days. If I had
taken the land route, I would not have gotten to the cabin in
time to operate the contest.

Since I paid to take my pickup on the ferry, I was able to
transport anything that I desired from home to Alaska. I took a
large portable fan, all my non-perishable food, tower section,
rotator, and mast. I took extra coax, coax connectors and adapters,
extra power strips, extension cords, rope , radios, a 2-meter anten­
na, etc. I didn't have to decide what to leave behind, because
there was plenty of room for everything I wanted to take. I had
already shipped some things, such as the 6-meter amplifier and
6-meter antenna, to Alaska on the barge. When I returned to
Washington, I brought everything back with me in the truck, with
the exception of the amplifier, which stayed with Kevin.

We got to the cabin on the afternoon of the June 7th. The weath­
er was beautiful when we arrived, so there was no hurry to get
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Kevin, KUJRG, at the U.S. Forest Service rest stop between
Klawock and Thorne Bay, Alaska.

everything inside. We had scheduled the afternoon and evening
of the 7th, all day the 8th, and the morning of the 9th to get ready
for the contest. However, no matter how much you prepare, some
things don't go as smoothly as you want them to. In our case, I
had forgotten to bring my climbing belt to use in mounting the
6-meter beam. I ended up using a few loops of rope around the
tower to hold me to it as I lifted the beam over the top of the
mast. This was not pleasant! We also had trouble with the TIR
sequencer, which caused us some anxious moments just before
the contest began.

We got going in the contest on 2 meters and 6 meters, the only
bands we had . It didn't take long to start making contacts, but
the only propagation mode that we had at the time was meteor
scatter. In fact , this was the way it was to be for the entire con­
test, with the exception of two stations in eastern Washington
and the stations in south central Alaska that we worked via spo­
radic-E. All of the stations we worked via sporadic-E had strong,

Here is the cabin as seen from the southeast. The 2-meter Yagi
is on the porch to the left. The ti-meter Yagi is in the right fore­
ground. The small dish is the satellite internet antenna. The
other dishes are various satellite television antennas. All ofthis

was 100% operational while we were there.
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Kevin, KLfJRG, at the 2- fIle ter operating position of KL 7FF.

consistent sig nals over long periods of time. When fadi ng
occurred, it was very slow. We did work one station via FM on
2 meters; it was located in Ketch ikan in grid locator C0 45. He
was the only station we worked on a non-weak-signal mode.

Th e band tha t holds the most interest for me is 6 meters, so
most of my planning was centered aro und that band . However,
I remembered how exc iting it was when I worked my first KL7
(yes , it was Kevin) on 2 meters during the Leon ids meteor show­
er a few years ago . Kevin voluntee red to bring his 2-meter gear,
which included a 400 -wa tt brick amplifier. I brought up the 12­
element 2-meter Yagi that Kevin had recen tly purchased. We
talked abo ut the probability of mak ing CW or SS B meteor-scat-

PallI, K7CW, at the 6-l1leter KL7FF operating position.

ter QSOs on 2 meters duri ng the contest. The Arietids meteor
shower would be active, but probably could not be counted on
to give long enough bursts to get information across in a limit­
ed amount of time.

We decided to try the WSJT mode FSK441, and in a few
announcements that I made to reflectors before I left, I offered to
run skeds duri ng the con test on 2 meters . We received several
reques ts for skeds using FSK44 I and a coup le for SSB and CWo
We completed with everyone who attempted FSK44 1 contacts
with us on 2 meters. We did complete one contact on SSB on 2.
In all, we made a whopping 16 contacts in 9 grid locators on 2
meters. Stat ions in south central Alaska, southeastern Alaska,
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British Columbia, western Washington, eastern Was hingto n,
Oregon , and Idaho were worked. This success far excee ded our
dreams and has to represent a record-breaking performance.

Kevin found that it was easy to get contac ts . We had enco ur­
aged folks without skeds to tailend after skeds. The y did , and
they also answered our CQs . We fou nd that it was not hard at
all to make contacts on 2 meters from southeas tern Alaska!
Folks realized that it paid off to go to the troubl e of getting dig­
ital interfaces connected to their rigs and download ing WSJT.
(Actually, we worked a tota l of 17 stations on 2 meters, hav­
ing had a FSK44 I QSO with a station on June 8th.)

Six meters was a little disa ppoi nting because of the scarc ity
of sporadic-E. We were sort of hoping that if there was no spo­
radic-E, then maybe we would have some aurora. A stro ng auro­
ra would have made things very exciting. Alas, however, mete­
or scatter turned out to be the predominant propaga tion mode
for us in the contest, and so it was on 6 meters. We had 74 QSO s
in 27 grid locators on 6 mete rs. Not many co ntacts there, but
it's not because we didn't try. There were quite a few partial
QSOs that didn 't get logged because we didn' t get a "roger"
from the other station. We did not work a single station beyond
one-hop sporadic-E maximum range . On this band we ran 600
watts with an 8-element Vag i.

The day after the contest I spent several hours work ing as
many stations as I could on 6 meters . There were some single­
hop sporadic-E contacts made into Montana and south centra l
Alaska, and a few doub le-hop sporadic-E co ntacts were made
into the Kansas, Oklahoma, and Texas areas . I worked a few
stations on meteor scatter, too.

For us, the contest was a success, because we fou nd that it
was possible to get on the air from southeas tern Alaska and

This is what sometimes happens when you have only two peo­
ple to take down a tower with rotator, mast, antennas,

and cables still attached!

work into areas other than the nan-ow West Coast corridor to
which one would be restricted by operating from Ketchikan. It
is still diffi cult to find a suitable location becau se of the unde­
veloped, mountainous character of the entire reg ion. Two-meter
contacts between southeastern Alaska and the " Lower 48" have
now proved to be an easy thing when using fast digital modes.

I would like to thank Kevin, KLORG ; Ed, KL7UW; Bill ,
WOWOI ; Tim and Teresa Lind seth ; and all of the weak-s ignal
VHF enthusiasts who offered help, suggestions, and encour­
age ment for this trip. I think we all got a lot out of it. I hope it
happens aga in soon! •
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VHF Propagation Hunter
Tips for Long-Range Terrestrial Contacts

on 144 and 432 MHz

WB2AMU presents a brief overview of his chase for long-d ista nce conta cts
in the weak-signal portion of 144 and 432 MHz while operating portable.

By Ken Neubeck, * WB2AMU

As many VHF operators know, it is a real challenge to make
long-range contacts on 144 and 432 MHz via terrestri al
means. This is not only because of the need to take adva n­

tage of propagation conditions when they happen- such as tro­
pospheric ducting, sporadic-E, and aurora-but also because of
the apparent lack of monitoring the calling frequencies on these
bands on a daily basis by many VHF operators.

Indeed , for the most part these bands do come alive, to a
degree, with increased activity dur ing the majo r VHF contests
throughout the year, particularly the ARRL' s VHF contests in
January, June, and September, when all VHF bands from 50
MHz up to the microwaves are utilized. The CQ WW VHF
Contest in Jul y utilizes 50 and 144 MHz, and ofte n both of these
band s enjoy significant activity dur ing the contes t perio d.

This brings up the real question: What about the rest of the
year? Enhanced propagation conditions are present on 144 MHz
and 432 MHz at certain times of the year and often are missed
because of the lack of day-to-day monitoring by VHF operators.
Both of these bands are included in a number of curre nt HF-plus­
VHF mode radios, so it becomes a matter of knowing when to
monitor the bands.

The following is a brief ove rview of some of my limited suc­
cesses chasing long-range contac ts in the weak- signal portion

.(CW and SSB ) of 144 MHz and 432 MH z using a portable sta­
tion , as I do not have a permanent 2-meter station in my house.
As I have found, you can have fun chasing contacts on these
two band s.

Equipment That Can Be Used
for the Chase

Later on in this article we will discuss the variou s propaga­
tion modes that can allow for long-range contact s on 144 and
432 MHz. However, the first question we need to ask is what
type ofequipment is needed to capitalize on some of these prop­
agat ion modes and make contacts.

Because of the size of the wave length for the VHF bands, it
is not difficult to have a well-equipped station at home, where

*CQ VHF Contributing Editor, / Valley Road, Patchogue. NY / / 772
e-mail: <wb2amu@cq-vhfcom>
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This is a practical portable setup that involves a three-element
2-meter Yagi manufa ctured by MFJ. It is mounted on a tele­
scope tripod that is resting on the roof of WB2AMU 's Chevy
Malibu. A short run of RG-8U coax connects the antenna to an
FT- IOO resting on the dashboardofthe car. The antenna instal­
lation is very steady, as the weight of the tripod and beam is
suffic ient to stay in place during moderate wind conditions.
This setup works well in the middle of a parkin g lot. (Photo s

by the author)
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This is a close -up view of the mounting of the mast of the
2-meter Yagi to the platform ofthe tripod, where the telescope
normally would be mounted. There were some pre-drilled holes
that were in the mast portion ofthe beam, allowingfor attach­
ment screws and nuts to be added for securely mounting

the antenna.

a multi-element Yagi is used up 50 to 100 feet on a tower. In
additi on to the multi -band radio s that have 144 MHz and 432
MHz, there are plenty of linear amplifiers available for these
frequencies. A hom e station with multi-element Yagi s and
amplifiers will do well with all of the propagation modes men­
tioned earlier in the article.

Howe ver, when working long-range contacts, it is possible
to do quite well with portable and mobile setups for these bands .
A major advantage of a portable setup is the ability to pick out
a suitable site in terms of height and reduction in noise level.
Indeed, VHF hill-topping has been a pastime of mine for close
to 40 years. Major improvements in equipment and antennas
have made my operations more feasible without a lot of effort.

All of the contacts listed in the tables in this article were com ­
pleted using portable and mobile setups. For the most part , I
used a Yaesu Fl'-100 with no amplifier (50 watts maximum on
144 MHz, 20 watts maximum on 432 MHz) and a simple three­
element Yagi up as high as I could get it. During the big spo­
radic-E opening on 144 MHz last summer, I did not have a beam
with me and I used a vertical with decent succes s! Would a bet­
ter setup have made a difference? The answer is yes and no. I
think with regard to aurora contacts, higher power and higher
antennas would have helped. A portable setup seemed not to
be an issue with regard to most tropo-enhanced conditions and
with those rare sporadic-E openings on the 2-meter band.

Figure l . This image ofthe eastern coastline of the U.S. shows
the tropo path between Long island in New York and The Outer
Banks ofNorth Carolina. From this map it can be seen why the
path ends at The Outer Banks area, since f rom that point, the
coastline slants toward the west, making it harder for a duct
to turn in that direction from The Outer Banks. On occasion,
this path has been experienced during the summer months, and
on rare occasions during the fall and mid-winter when condi-

tions are ju st right.

I used to use an umbrella stand to support the masts holding
my VHF beams . Recently, I obtained a telescope with tripod
assembly as a gift for my year s of service at my job. I have yet
to use the telescope itself! However, the tripod assembly is very
handy as a mount for my 2-meter beam on top of my car roof.
The tripod can extend up to 5 feet , and on top of the car the
overall height is 9 to 10 feet , which is generally sufficient for
most 2-metercontacts, particularly in an enhanced location such
as on a hill. I was able to find suitable hardware that would
allow me to mount my three-element MFJ Yagi to the area
where the telescope normally would be. See the photos with
this article, which show the detail s of the assembly. I was able
to use this setup successfully for 144 MHz as well as 432 MHz
QSOs with the 2-meter beam during the ARRL' s June VHF
QSO Party.

Tropo Conditions
In recent years , I have experienced some amazing long-range

contacts via tropo ducting on both 144 and 432 MHz. A close
ham friend of mind , Van Field s, W20QI, who is very active

Date Time (UTe) Ca llsign Grid Freq. (MHz) Mode Antenna Powe r
June 9, 2002 1311 W4FSO FMI4 144.2 CW 3-el 2 meter Yagi lOW
Nov. 23, 2003 2340 AA3ID FM25 144.2 SSB 3-el 2 meter Yagi 35W
June 13,2004 1147 N4HB FMI7 144.2 SSB/CW 3-el 2 meter Yagi lOW
Feb. 8,2005 1720 AA3ID FM25 144.2 SSB 3-el 2 meter Yagi 35W
Feb. 8,2005 1725 K4HHT FM25 144.2 SSB 3-el 2 meter Yagi 35W
Sept. 8, 2006 2151 AA3ID FM25 432.1 SSB 3-el 2 meter Yagi lOW

Table i. Selected list of long-range VHF tropo contacts made by WB2AMU (FN30) .
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with the Coast Guard Auxiliary on Long Island, New York ,
alerted me to the fact that often on the Marine VHF Channel 9
calling frequency (at 156.450 MHz) or Channel 16 distre ss fre­
quency ( 156.800 MHz) he hear s the Coast Guard station on The
Outer Banks, North Carolina coming into his area on eastern
Long Island. Howe ver , at the same time, he doe s not hear all
that much amateur radio activity on the 2-meter band ; not many
take advantage of this opening, except for a few out-of-town
repeaters being heard in the FM portion of the band .

Tropo conditions seem to favor the warmer months of sum­
mer, particularly when there are a lot of cold and warm fronts
passing through different areas. Some very well-known paths
have been documented in various articles, such as the southern
California to Hawaii path, where hams with HTs on the beach
in Cali fornia can work into Hawaii (see "The 10-GHz California
to Hawaii Yearly Attempt, " by WB6NOA, elsewhere in this issue
of CQ VHF- ed.). Here on the East Coast, the path from Long
Island to The Outer Banks of North Carolina is an occasional
one that shows up durin g the summer months and sometimes
during the winter when certain weather conditions occur.

Based on my limited experience , I have found that enhanced
tropo conditions seem to happen during the early morning and
early evening hours. However, I have experienced enhanced
conditions dur ing the middle of the day and well into the late
evening hours, as shown in the data presented in Tabl e I.

The VHF conte sts seem to bring stations out of the wood­
work , as decent levels of activity can be heard in the weak -sig­
nal portion of 144 MHz with spotty activity on 432 MHz . For
me it seems that usually during a VHF contest there is maybe
one unusual contact on those two band s, either long distance or
a rare grid.

One such highli ght occurred during the September 2006
ARRL VHF QSO Party shortly before 6 PM local time on Sat­
urday night. I was switching back and forth betwe en 144 and
432 MH z while using the same antenna, an MFJ three-element
2-meter Yagi. Suddenly, on 432 MH z I heard a very loud SSB
signal. I dropped in my call sign and AA3ID from FM25, locat­
ed on The Outer Banks, came back to me! He apparently QSYed
to 432 MHz from anoth er band , lookin g for a station that had
requested he go there. He was 59 with tropo distortion, and I
was 57 for him using ju st 10 watts and the 2-meter antenna!
The map shown in Figure I shows this path , one that has occa ­
sionally occurred between Long Island and The Outer Banks.
Please note from Tabl e I that I have made other contacts with
AA3 ID via tropo and at different times of the year!

An important web site for predicting tropo conditions is pro­
vided by William R. Hepburn (http://www.dxinfocentre.
comltropo .html). Thi s site predicts potential tropo openings
for the upcoming five-da y period for different areas of North
America and uses color-co ding to rate intensity of the
tropo paths.

Another thing to remember regarding tropo conditions is that
conditions can change durin g the course of a day or even a par­
ticular hour. For example, there are many times durin g a VHF
contest when pointing towards a certain direction will yield lit­
tle results in working stations. Then an hour later , a small tropo
path may develop towards that direction and signals may be of
significa nt signal strength so that they can be worked.

Durin g the 2007 June VHF QSO Party, I saw how moderate
tropo paths could be fickle on a band such as 144 MHz. During
the Sunday morning of the event, 144 MHz had moderate activ­
ity toward the northern part of New England, but I heard noth-
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This is the 2-meter antenna/tripod assembly in action during
the early morning hours on a hill on central Long Island (grid
FN30) during the ARRLJune 2007 VHF QSO Party. The setup
performed satisf actorily, with grids as fa r north as FN43 and

asfar south as FM18 worked on the 2-meter band.

ing to the south. Then by 8 AM , I worked a pair of stations in
the Maryland area on 144 in grid s FM 19 and FM 18.

Tropo is the bread-and-butter mode for the 144- and 432-MHz
bands, as paths capable of extendin g signals can occur several
times a year. Thus, tropo becomes a more practical mode of prop­
agation for these bands, compared to aurora and sporadic-E.
More daily monitoring of the 2-meter calling frequency of
144.200 would be a good strategy to catch these paths, and then
moving to 432 MHz could be an additional step to check condi­
tions there.

Aurora Conditions
For the years preceding and especially for the year follow ­

ing a solar cycle peak, aurora conditions occur on an occasional
basis on the VHF band s when geomagnetic activity increases.
Most openings occur on 6 meter s, and when density of the auro­
ra formation increases, activity can occur on 144 MHz and on
rare occasions 220 MHz , and even less frequently on 432 MHz .

Table 2 shows a list of selected contacts that were made by
me during some inten se aurora openings that reached the level
of 144 MHz. All of the contacts that I made on 144 were dur­
ing the years following the solar peak , and they all were made
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Date Time (UTe) Callsign Grid Freq. (MHz) Mode Antenna Power
Mar. 31,200 1 1835 VE3AX FN02 144.1 CW 3-el 2 meter Yagi 40W
Apr. 11, 2001 2314 K9MRI EN70 144.2 CW 3-el 2 meter Yagi 40 W
May 29, 2003 2044 K4QI FM06 144.1 CW 3-el 2 meter Yagi 40 W
Nov. 20, 2003 3257 K1GUP FN54 144.1 CW 3-el 2 meter Yagi 40 W

Table 2. Selected list of long-range VHF aurora contacts made by WB2AMU (FN30).

Date Time (UTe) Callsign Grid Freq. (MHz) Mode Antenna Power
July 6, 2004 2200 KX9X EM59 144.2 SSB 1/4-wave vertica l 40W
July 6, 2004 2208 KC4PX EL98 144.2 SSB 1/4-wave vertica l 40 W
July 6, 2004 22 12 KD4ESV EL87 144.1 SSB 1/4-wave vertica l 40W
July 6, 2004 2218 W4HP EM75 144.2 SSB 1/4-wave vertica l 40 W
July 6, 2004 2220 N9LR EN50 144.1 SSB '/4 -wave vertical 40 W
July 6, 2004 2223 NW5E EL98 144.1 SSB ' /4-wave vertica l 40W
July 6, 2004 2256 KB4TCU EM8 l 144.1 SSB 1/4-wave vertica l 40 W

Table 3. Selected list of long-range VHF sporadic-E contacts made by WB2AMU (FN30).

on CW oIt is almost imposs ible to make an SSB QSO via auro­
ra on 144 MHz, as the signals are very wide because of the
effects of aurora, and voice signals would be distorted even
more than those heard on 6 meters!

One of the more amazi ng contacts from this list was with
K9MRI from EN70 in Indiana. I clearly remember how strong
his signal was during the opening. Also, afte r exper iencing
many aurora openings on 6 meters and not usually reach ing out
to the EN grid on that band , I was surprised to hear someone
from that grid field on 144 MHz and was able to work him using
a very modes t portable setup in my driveway, where the anten­
na was only up 10 feet on mast sections!

While aurora events occur primarily during the equinoxes ,
some occasional events can occur at other times as well. Some
intense openings have been observed dur ing the month s of May
through August. In fact, the 2004 ARRL Jun e VHF QSO Party
saw a significant aurora openi ng on the Sund ay afternoon of
the contest , where signals were heard on both 50 and 144 MHz.

Even thoug h we are in the valley of the sunspot cyc le, 2­
meter aurora is still potentially possible over the next few yea rs
when a major eruption occ urs on the sun. However, this type
of geomagnetic-s torm activity is more likely to occur in the
2009 to 20 I I timeframe. Aga in, a good indicator of potenti al
events are the vario us solar websites, such as <http://www.
dxlc.com/solarlindices. html>.

Also, it is important to note that aurora will first appear on 6
meters, before the density of the aurora formation makes it pos­
sible for aurora signals to be heard on 144 MHz. Usually when
signa ls become very strong on 6 meters and many start appear­
ing, it is prudent to check the 2-me ter weak-signal callin g fre­
quency of 144.200 MHz.

Sporadic- EConditions
Sporadic-E on 144 MHz is a fairly rare occurrence, with one

or two openings being observed in the U.S. during the course
of the summer seaso n. Durin g the winter sporadic-E season, it
is very rare for the density of sporadic -E form ations to reach
the level of reflecti ng radio signals on 144 MHz and above.
Thus, the focus for hunting 144-MH z sporadic-E should be dur-

www.cq-vhf.com

ing the summer season, beginn ing in May and ending in late
August or ear ly September.

The key to spotting a potential 144-MHz sporadic-E open­
ing is to kee p an ear on 6 meters. When the skip starts to short­
en up on 50 MHz, where signa ls at distances of less than 800
miles or so are being heard at very loud signal strength, it is a
good time to listen on 144 MH z, usually around 144.200 MH z.

Wh en sig na ls start to appear on 144 MHz, there may be
instances of rap id increases in sig nal strength and rapi d fad­
ing . Th e trick is to move qui ckly and exchange information
during such an opening, as the opening may last for only 15
to 20 minutes.

One of the biggest openings that I have been fortunate to take
advantage of in recent years on 144 MHz took place in July
2004. I was out doing some erra nds, and stopping at my father
Ray, W2ZUN ' s house, I saw that many channe ls were severe­
ly impacted by interfere nce on his TV hooked to an external
antenna. Indeed , sporadic-E interference was reaching as high
as Channel 7 (which is in the 175-MHz range)! Unfort unate ly,
I only had a '/4-wave whip antenna for 144 MHz in my car, but
in spite of this shortcoming, after leaving my father 's house I
went to a parking lot and started worki ng stations on 144 MH z.
The skip lasted for ove r two hours, and'rny results with the ver­
tical are show n in Table 3.

When it does occ ur, 2-mete r spo rad ic-E propagation is a
majo r event. As indicated before, when certain conditions star t
to occur on 6 meters, it may warra nt listen ing on the 2-meter
band. Also, making use of internet websites as well as other
means, such as Broadcast TV or FM radio , may be a tip-off that
an opening is in progress.

Summary
Th is article provides a little insig ht into some of my recent

modest successes in chasing long-range 144- and 432- MHz
contacts using terrestrial modes and mainly a portable setup.
It can be seen that activity on the VHF bands remains a sig­
nificant issue on a day-to-day basis outside of the VHF con­
test periods. In the future, I hope to provide some updates in
on additional observa tions from 2007 and beyo nd. •
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By Kent Britain,* WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

Weak-Signal Mobile Antennae

Back in the late 1940s and the early
1950s, there was co nsiderable dis­
cuss ion about the adva ntages of

hori zont ally versus vertica lly polar ized
antennas for long-h aul VHF/UHF QSOs.
When co nsidering propagat ion , it doesn 't
reall y matter if the signals are hori zon­
tally or vertica lly polarized, but there are
mechani cal advantages to eac h. As a
result , SSB and CW generally are used
from home stations and the antennas are
horizontall y polarized . Mob ile stations
usually find it much eas ier to put up a ver­
tical whip antenna, so most mob ile sta­
tion antennas are vertic ally polarized .

Therefore, when it co mes to mobil e
SSB/CW operation, you have the chal­
lenge of co ming up with a mobile hori­
zontally polarized antenna. However, 6
meters is rather an exception. When the
50- MHz SSB signal bou nces off a few E­
layer clouds duri ng an opening, the sig-

*1626 Vineyard, Grand Prairie, TX 75052
e-mail: <wa5vjb@cq-vhfcom>
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Photo J. A 2-meter halo for horizon tal polarization and a 2-meter vert ical for
vertical polarization. (Photos by the author)

Photo 2. My 2-meter squalo, which has had a long and hard life.
..--

Photo 3. A 432-MHz magnet-mo unt halo. t

Vis it Our Web Site



Photo 4. Close-up of the halo matching.

Photo 5. The M2 6-meter "halo" antenna.

nal that bounces back has a confused polarization . Thu s, a ver­
tical antenna works almos t as well as a hori zont al antenn a on
6-meter skip. I worked more than 30 states with an ICOM IC­
502 (3 watts on a good day) and a 2-meter Sis -wavelength mag­
mount antenna on top of a 1977 Chevette. I'll bet , though , that
I got something mixed up there. No, a Sis-wavelength antenna
is electrica lly 3/4 wavelength long, but is shortened to physi­
cally be Sls-wavelength·long. That' s why there is a tunin g loop
in the base of a Sis- wave length antenn a, to get that extra lis
wave length. Therefore, the 2-meter Sis -wavelength mag mount
is also a ' /4-wavelength whip on 6 meters. It work s grea t with
some of the new multi band rigs as well.

The Halo and Squalo
In Photo I we have the most common VHF horizontal mobil e

antenn a, the halo, and a 1/4-wavelength mag mount. In its sim­
plest form , the halo is ju st a 1/2-wave length dipol e bent almost
into a circle. Ca pac itance coupling between the tips can be used

www.cq-vhf.com

Photo 6. The 432-MHz "Big Wheel" antenna.

Photo 7. K5VH 's 144-MHz "Sup er Wheel" antenna.

to shorten the antenna even more, but at the expense of a nar­
rower bandwidth. Thi s halo certainly has seen a rough life, and
it uses a beta match, or a shortened stub, to get the feedpoint
impedance back to 50 ohm s.

In Photo 2 is my veteran 2-meter squalo. It was a used anten­
na when I got it 25 year s ago. I added another 100,000 road
miles, and forgettin g to take the squalo off several times before
pullin g into the garage has created its share of wear and tear.
However, it still work s. Thi s squalo uses a gamma match , which
is an offset feed with some series cap acitance. Personally, I am
not fond of gamma match es, but they do work . The half of the
dipole with the match on it has the most RF current, which
makes the maximum radiation off the back corner of the squa-
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• Yaesu

• Great Gear
• Great Deals
• Great Service
• Free UPS S/H!*
*On all radio orders shipped
within the contiguous USA.

ICOM IC-746PRO
HF/6m/2m All Mode Perfor­
mance. Huge LCDDisplay with
Bandscope Feature, 16-Bit Digi­
tal Signal Processing, Automatic
Antenna Tuner, and More!
CALL FOR YOUR LOW PRICE!

o
ICOM-- - ;:-:-. c

," .

ICOM IC-7ooo
Mobile HF/6m/2m17OCm XevR\,
All Mode, 2.5" TFT-LCD Color
Display, Twin Digital Sig­
nal Processing, Voice Syn­
thesizer, and Much More !
CALL FOR YOUR LOW PRICE!

ICOM IC-706MKIIG
Mobile HF/6m/2m/70cm XCVR,
All Mode HF/6m XCVR, Big Dot­
Matrix LCD Display with Band­
scope Function, 16-Bit Digital Sig­
nal Processing, and Much More!
CALL FOR YOUR LOW PRICE!

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

ICOM IC-T90A
Hand Hel d 6m/2m/
70cm FM XCVR, Back­
lit Keypad , Extended
RX (500 kHz- 999
MHz), (TCSSTone En­
cod e/Decod e/ Scan,
555 Memories, Li-Ion
Battery, and More!
GREAT LOW PRICE!

TH-D7AG
Hand Hel d 2m/70cm
HT With Built-In TNC,
Extended Receive, CTC-
SS Encode/D ecode, 200
Memo ry Channels, Ni­
Cad Battery, and More!
CALL FORYOUR PRICE!

ICOM IC-91 AD
Hand Hel d 2m/70cm
D-St ar XCVR, Backlit
Keypad, Extended RX
(500 kHz- 999 MHz),
(TCSS Tone Encode/
Decode/Scan, Over
1300 Memories,Li-lon
Battery, and More!
GREAT LOW PRICE!

Alfa-Spid • Alpha-Delta- Amerrtron • ARRL • Astron • richer l3u n I C I ( )mE
• Daiwa • Diamond· Force 12 • Gap· Glen Martin· Hust' r· Hvqam • Icom 3rt r IC~·

• Lakeview- Larsen- LDGElectronics- M2· MFJ·Miraqe- Palstar- f'lt lvohase ,II Iy Ii hr
•Times Microwave- Unadilla- Universal Tower- USTower- v snGorden- ectronrcs- ibropl

- CJ

~
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YOUR nUMBER FOR SAVinGS (800) 272-3467
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KENWOOD

KENWOOD TS-2000
Huge Band Coverage, All Mod e
HF/6ml2ml70cm, Auto Tuner,
CW Memory Keyer, Dual RX,
Dual DSP, Built -In 1200/9600
bps TNC,TCXO, and Much More!
CALL FOR YOUR BEST PRICE!

KENWOOD TS-480SAT
Mobile Performance, All Mode
HF/6m, Auto Tuner, Separate
Front Control Panel, 16-Bit DSp,
CTCSS Encode/Decode, More!
CALL FOR YOUR BEST PRICE!

KENWOOD TS-S70SG
Mobile Performance, All Mode
HF/6m , Auto Tuner, CW Keyer,
Built -In DSp, (TCSS Encode,
Built -In PCInterface, and More!
CALL FOR YOUR BEST PRICEI

KENWOOD

o
ICOM

KENWOOD TM-D700A
Mobile 2m /70cm FM XCVR
With Built-In TNC, Separate
Front Control Panel, CTCSS
Encode/D ecode, 200 Memory
Channels, and Much More!
CALL FORYOUR LOW PRICE!

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

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

ICOM IC-208H
Mobile 2m/70cm FM XCVR,
Data Jack, Extended RX,
CTCSS Tone Encode/Decode/
Scan, DTCS Encode/Decode,
500 Memory Channels, More!
CALL FORYOUR LOW PRICE!



TOWER EXPERTS
We Ain 't Bragg in:••
But we've helped s,
many Hams order U
Towers over the year
that we've becom
the US Tower expert :
Please call for help SE

lecting the perfect U
Tower for your QTH!

- OS I S
Heavy Duty Alumin un
SelfSupportingTower!
Nineteen models rang,
from 40- 100 feet, an,
support up to 34.5 sq.n
of antenna wind load.
CALL FORMORE INFO

-26 SE IES
Medium Duty Alum
num Self Suppo rtin,
Towers. Thirteen model
range from 30-90 fee
and support up to 345 sc
ft.of antenna wind load.
CALL FOR MORE INFO

MASERIES
Ne ighbor Friendl:
Desig n offers a flag
pole-like appearance
while supporting an
tenna loads up to 2:
square feet. Model
range from 40-85 fee
in height and com
with a hand winch an,
house bracket. Option
al self supporting bas
es are also available.

B-1 SERIES
Light Duty Alumin ul1
Self Supporting Towers
Five models range fror
30-50 feet in heigh
and support up to 1
sq. ft. of antenna load .
CALL FOR MORE INFO

\I

G· ' OQODXA

(.) let ( hcrart
InK J • r

,.f.{n n T I,

10 o

STICK T!

( 11-A
1 /

NTENN ROT TORS
Hyga in, Ham-IV $499
Hygain,T2X $569
M2, OR-2800PX $1379
Yaesu, G-450A $249
Yaesu G-550 $299
Yaesu, G-800SA $329
Yaesu, G-800DXA $409
Yaesu, G-1000DXA $499
Yaesu, G-2800DXA $1089
Yaesu G-5500 $599
ROTORCABLE IN STOCK,CALU

6M HO LOOP $119
6M3, 3 Element 6m $159
6M5X, 5 Element 6m $259
6M7JHV, 7 Element 6m $319
2MCP22, 22 Element 2m $299
2M HO LOOP $55
2M9SSBFM,9 Element2m $149
2M1 2, 12 Element 2m $209
2M5WL, 17 Element 2m $249
432-9WL, 28 Element70cm $219
432-13WLA,38Element7OCm..$299
432-42UG, 42 Element70cm....$349
WE CARRY MANY MORE M2
ANTENNAS, PLEASE CALU

SHAKE

C MCT

D MOND ANTENN S
X-50A, 2m170cm Vertical ....$109
X-200A, 2m/70cm VerticaLS149
X-51 OMA, 2m170cm Vertical.....$196
X-500HNA,2m170cm Vertical...$259
X-6000A, 2m170cm/23cmVert...$209
X-7000HNA, 2m170cm Vert $399
MANY MORE DIAMOND
ANTENNAS IN STOCK, CALU

COMET ANTENN S
GP-3, 2m170cm Vertica l $99
GP-6, 2m /70cm Vertical... $159
GP-9, 2m170cm Vertical. $199
GP-15, 6m/2ml70cm Vert $159
CLP513O-1 N,50-1300MHz _ $389
HVU-8,80m-70cm Vertical ....$299
MANY MORE COMET ANTEN­
NAS IN STOCK, PLEASE CALU

CUSHCRAFT ANTENNAS
13B2, 13 Element 2m $199
A50-3S.3 Element 6m $129
A5O-5S,5 Element 6m $199
A50-6S, 6 Element 6m $339
ARX-2B, 2m Vertical... $79
AR-270, 2m170cmVertical $109
AR-270B,2mI70cmVert $119
CALL FOR MORE CUSHCRAFTI
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YAESU

MORE DEALS THAn YOU CA

YAESU FT-857D••••$709*
Mobile HF/6m/2m/70cm XCVR,
All Mode, Built-In DSP, Built-In
CTCSS Encode/Decode, CW
Memory Keyer, and Much More!

· AFTER $50 YAESU COUPONI

YAESU FT-897D••••$829*
Portable HF/6m/2m/70cm
XCVR, All Mode, DSP, Opti on al
Auto Tuner, Optiona l Internal
Batteries or AC Power Supp ly.

· AFTER $50 YAESU COUPONI

YAESU FT-450 ••••••$819*
Compact HF/6m Performance.
All Mode HF/6m XCVR with IF­
level Digital Signal Processing,
Optional Internal Auto Tuner,
Built-in TCXO, Built-in Personal
Com puter Interface, and More!
· AFTER $100 YAESU COUPONI



Photo 8. The 2-meter DDRR mobile antenna without its cover.

Therefore, a 144-MHz wheel can also be
a 432-MHz mobile antenna, or the 432­
MHz wheel can be used on 1296 MHz.

A '/4-wavelength antenna must have a
ground, and the biggerthe ground the bet­
ter. Halos and squalos do not need that.
Halos, squalos, and wheels close to the
ground form a sort of two-element Yagi
with the beam (or main radiation lobe) of
the antenna pointing straight up.

The "Supe r Wheel"
The next step up is the "Super Wheel"

develop ed by K5VH (Photo 7). The
Super Wheel has more gain than the nor­
mal wheel , and while it has a bit more
wind loading, it is similar in size to the
normal wheel antennas. For information,
contact Tom at <K5VH@arrl.org>.

Photo 9. Shown here are 433-MHz and 915-MHz DDRR antennas

10 on the side with the match . Thus ,
gamma-match squalos are not exactly
omnidirectio nal.

I dug out my 222-MHz halo antenna,
but it seems tha t it didn't survive an
ava lanche in my garage last winter!
Well , it was tuned to 220.! MHz when
I first used it mob ile. However, I digress .
Terry, W5ETG, has spent a lot of time
tweaking mobi le antennas, and he sug­
gested I use a balanced feed on my 220-,
432-, and I296 -MHz halos. In Photos 3
and 4, I show my 432-MHz halo using
the balanced feed. It has a 4: I coax balun
and equal-length matching arms on both
sides . Tuning with Terry' s match was
smooth and broadband. It's certainly
wort h the extra effort.

In Photo 5 we have one of the M2
mobile antennas. Mike Staal uses a halo­
type antenna with lots of capacitive cou-
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piing on the ends to keep the size more
practical. He also uses "magnetic cou­
pling" between the coax and the halo. The
coax drives a small loop inside the larg­
er loop. This beha ves much like a trans­
former, with the relative size and position
of the loop s controlling coupling and
impedance. I have built several halos in
this way. It' s rather touchy to get it right ,
but once you have the combination dialed
in, you have a very efficient and omnidi­
rectional antenna.

The "Big Wheel"
Next is the 432-MHz "Big Wheel,"

sometimes called a "Clover Leaf' anten­
na (Photo 6). The wheels are much larger
than the halos. In exchange you get about
2 dB more signal, better bandwidth, and
they work nicely on their third harmonics.

The DDRR
Here we have a very different spec ies

of antenna, the DDRR, or Directi onal
Discontinuity Ring Radiator (Photo 8).
While it looks like a horizontally polar­
ized antenna, the loop is workin g with the
ground plane to form a slot antenna , and
the slot is vertically polari zed. Thu s, the
DDRR is a very low-profile, vertically
polarized antenna. For those of you who
work in the low-power wireless field, I'm
told that someone claims to have a patent
that covers all " inverted-F" antennas.
Inverted-Fs are very popular small anten­
nas for cell phones, ZigBee 1, etc., appli­
cations. Actually, the DDRR is an invert ­
ed-F antenna, and the 40-m eter version
was written about in QST in the early
1970s, based on work done in the 1950s.
I think some "prior art" on that patent can
be shown. I have some 146-, 440- , and
915-MHz DDRR prototypes in the shack,
and they have .quite a few uses for those
of you with only a few inches of clear­
ance between your car and the garage
door. In Photo 9 is shown a 915-MHz
DDRR made of #22 copper wire, and a
433-MH z DDRR etched on PC board . I'll
try to finish a DDRR for a future column.

For now it' s summertime and a great
opportunity to get more antennas in the
air. As always, I welcom e questions and
suggestions for future topics.

73, Kent, WA5VJB

Note
I. ZigBee is a specifica tion for a suite of

high-level communication protocols using
small, low-power digital radios based on the
IEEE 802.15.4 standard for wireless person­
al area networks. (Courtesy Wikipedia)

Visit Our Web Site



CQ VHF books, cds, & dvds!

HR Anthologies

CID
Buy all 4 tor only $

Korean War To Present Day
by Mark Francis, KllZlPF

Detailed write-ups for many familial
sets: PRC-25/-77, RT-68, PRC-10!
GRC-106, GRR-5, R-392 and more
Over 230 pages of opera tion ,
modification, and maintenance tips
and information, including
200+ illustrations.

Order No.MILSPEC $27.95

1II!~..:!!!l
MI L 8PEC~

~~~.

1 Pak for $24.95; 2 Paks for $45.95;
3 Paks for $65.95

Buy any combination of
DVDs and savel

MIL SPEC Radio Gear

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

Homebrewing Techniques . Order # AHOME

Test Eqpt & Repa ir Techniques Order # A TEST

Antennas - 1968 - 1972 ... . Order # ANTS !

Antennas - 1973 - 1975 . ...Order # ANTS 2

Getall 4 for $75plusFree shipping ••• Order # A

"Getting Started" DVD Paks
Our renowned Getting Started

videos have been grouped
together on DVDs!

CO Ham Radio Welcome Pal<
1 DVD contains 3 programs:
Ham Radio Horizons
Getting Started in Ham Radio
Getting Started in VHF

Order # HAMDVD $24.95

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

Order # HFDVD $24.95

CO VHF Specialty Pak
1 DVD contains 3 programs:
Getting Started in Satellites
Getting Started in VHF
Getting Started in Packet

Order # VHFDVD $24.95

CO DVD 3 Pak - one of each

of the DVDs li sted above.

Order # 3DVD $65.95

$19.95

The Short Vertical Antenna
& Ground Radial
by Jerry Sev ick , W2FMI

Small but solid guide on the design and
installation of inexpensive , yet effective
short HF vertical antennas . Antenna
restrictions a problem? This book could
keep you on the air!

Order No. SVERT $10.00

Order No. SWP

Heathkit - A Guide to the
AR Products
by Chuck Penson , WA7ZZE

This greatly expanded Second Edition is
a must for collectors and Ham history
buffs! Pick up this 328-page volume and
you won't be able to put it down!

The Directory of Global Broadcasting

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

Order No. HEATHKIT

Orde r No. WRTH $29.95

2007 World Radio
TV Handbook

Order No. PASS

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU

A comprehensive source of HF
propagation principles, sunspots
ionospheric predictions, with photos,
charts and tables galore!

Passport to World Band Radio
Edition 2007

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

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

Successor to the extremely popular
and authoritative Baluns and Ununs.
Great deal of new tutorial material,
includes new designs, and explanations
of how and why they work.

Order No. 2BU $19.95

$59.95
$59.95
$59.95

I
·
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by Bill Orr , W6SAI

Inexpensive , practical antenna
projects that work! Guides you
through building wire , loop.Yaqi
and vertical antennas.

Order No. W6SAI $19.95

The Complete DXer
Third Edition

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

Order: COMPDXer $19.95

Order No. Africa $19.95

Ham Radio Magazine on CD
Brought to you by CO & ARRL

Enjoy quick and easy access
to every issue of this popular
magazine, broken down by years!

CQ HF Operator's
Survival Guide*
A practical, hands-on guide for
newcomers to high-frequency
(shortwave) Amateur Radio.
Discusses the characteristics of
each HF ham band and explains
which is best and when, basic HF
operating practices , choosing your
first HF transceiver , antenna basics ,
HF modes and activities . Includes
an HF band chart!

Order No. HFSurv $2.00

W6SAI HF Antenna Handbook

Three sets, each containing 4 CDs ­

1968-1976 Order No. HRCD1

1977-1983 Order No. HRCD2

1984-1990 Order No. HRCD3

Buy All 3 Sets and Save $29.901

Order No. HRCD Set $149.95

by Roger Western, G3SXW
and the Voo 000 Contest Group

A compelling array of contesting and
DXing experiences from one of the most unique
operating venues on earth - the African continent.
The personal stories told by the world-renowned
and witty personality , Roger Western , G3SXW,
make this book a must have.

Contesting in Africa
Multi-Multi on the Equator

· Shipping & Handling: U.S. & Possessions-add $5 lor the first item, $2.50lor the second and$1 for each additional item. FREE shipping onorders over$75.
"For a single CQ HFSurvival Guide or CQ Calendar purchase - U.S. & Possessions add only$2Shipping and Handling.
All Foreign Shipping & Handling· calculated by order weightand destination and added to your credit card charge.

CO Communications, Inc. , 25 Newbridge Rd. , Hicksville, NY 11801
Call 1-800-853-9797 - FAX your order to 516-681-2926 - www. cq-amateur-radio. com



This is a spec tacular "ove r the shoulder" nighttim e view of the Moon and Venus as "see n" by the Jamesburg dish.
(Photo by Rex Allers . KK6MK)

I
would reall y like to thank the CQ
VHF magazin e sta ff and ed itors
for poli shing and printing our

Jamesburg Earth Station team ' s EME
story. The Jam esburg story co ntinues.
Sin ce the ar ticle in the Sp ring 2007
issue of CQ VHF was wrapped, we have
achieve d some very successful and fun
EM E co ntes t opera tions and ex pe ri­
mented with some sub-optima l 144­
and 440-MH z near-prime focus feeds.
Our intrepid volunteer team has gained
complete precision contro l of the dish ,
both in azimuth and elevation.

Within the team, our software guys­
led by Kevin Hague, N5XSA , and Rex
Allers, KK6MK-have refined the dish­
control software, so much so that Kevin
demonstrated to us how the main pro­
gra m keeps the very tight beam created
by the 30-meter dish actually centered on
the moon' s surface. Kevin created a great
gra phic of the moon that has a tiny dot
representin g the center of our beam . With

*599 DX Drive. Marina. CA 93933
e-mail: <aa6eg @hotlllail.colll>
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This photo was taken at the Jam esburg station durin g the 1296-MHz EME contest
in May 2007. Left to right: John Hagerty. W6UQZ;Marc Goldman. WB6DC E; Goran
Popovic. AD6IW; Rex Allers. KK6MK; Kevin Hague. N5XSA; Andre Barbe; Jim

Moss. N9JIM ; and Brian Yee. W6BY. (Photo by KK6MK)
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ManualMan 27 Walling St., Sayreville , NJ Olllln-11l18 http://www.manualman.com
Phon e (732) 231l-8964 ur e-mailmanualman @junu.com

Amateur Radio
Coax &Wire

Assemblies To Your Specs
Wireman Coax,

Accessories
www.coaxman.com
wire@coaxman .com
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the laptop joystick, Kevin steered the
beam around on the moon's surface while
we listened to the return signals, and it
was very cool! As expected, we could
hear the return signal drop off rapidly in
real time as we moved the beam off-cen­
ter of the moon. This was a great reality
check that told us that the beam is indeed
tight and symmetrical at 1296 MHz and
is correctly boresighted with the AZ/EL
sensors of the VERTEX dish drive sys­
tem. With this insight as to the accuracy
of the program we can now lock in the
beam center anywhere on the moon's sur­
face with ease.

We have some preliminary results from
our dish metrology expert, Mike Brenner,
of <http://www.engr-metr.com>. We
know from his laser measurements that the
dish structure is extremely rigid, with an
RMS surface change of only 10 to 14 mils
between extremes of vertical angles. We
hope the surface accuracy of the Italian­
made Cospal panels are equally as good,
but need more design dimensions of the
two reflector surfaces to determine the
current dish accuracy .

We are sti ll looking for solutions to
the long-term preservation of the
Jamesburg station and hope that some­
one from the space, private, universi ty,
military , and/or philanthropic sectors
comes forward to work wit h us to build
a busi~ess model and give resource sup­
port to keep Jamesburg for the long
term. We currently can accept tax ­
deductible donations to the effort
through an interim partnership with a
50 Ic(3) sponsoring organization. We
have plans to create our own Jamesburg
50 Ic(3) entity in due time .

Some photo credit corrections for our
Spring 2007 CQ VHF magazine article
need to be mentioned here, particularly
for the cover picture, whic h was taken
by Rex Allers, KK6MK. Congratu­
lations, Rex (and Gerald Moseley, who
is correctly credited with the inset cover
shot). Thor Rasmussen, N6FNP, took
the photo of our planning meeting on
page 7, and also the shot of Bryan Yee,
W6BY, about to unlatch the access
hatch from the access ladder be low the
dish (page 10).

If you are interested in keeping
apprised of our progress, then please
check out our website: <http: //www.
jamesburgdish.org>, or contact me at:
<aa6eg@hotmail.com>. •

High Quality 'S the Number 1 Customer Priority
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Remembering W2UK/KH6UK

Tommy Thomas, W2UK/KH6UK, was one of the most accomplished
VHF-plus operators of the 1950s and'60s. Here, thanks to some
assistance from his nephew Mark Shultise, WA3ZLB, is a brief history
of this world-renowned amateur radio operator.

By Joe Lynch, * N6CL

The following are excerpts from my
September 2005 and November
2005 "VHF Plus" columns in CQ

magazine, along with a couple of minor
updates since their publication.

As they do almost every year, over this
summer Chip Angle, N6CA , and Paul
Lieb, KH6HME, again have been work­
ing on setting a new 10-GHz record
between California and Hawaii via the
now well-known tropospheric duct be­
tween the West Coast and Hawaii. As of
this writing, it is not known if their attempt
has been successful. The attempt was
made possible because of the pioneering
work of John Chambers, W6NLZ, and
Ralph E. "Tommy" Thomas, W2UK.

It was on July 8, 1957 that John and
Tommy (using the call KH6UK) made
contact on 2 meters . It would be about
two years later, on June 22, 1959, when
they again would set a record by making
another contact, this time on 220 MHz.

Who was Tommy Thomas and how
was it that he ended up in Hawaii to set
these records? What follows are the re­
sults of some sleuthing and at least one
fortunate coincidence of history that
opened a major door, which is where I
need to begin my story :

When I first looked up KH6UK in
preparation for this piece, there was a
note on the website that he was a Silent
Key. 1 contacted Fred Lloyd, AA7QB,
the owner of QRZ.com, who graciously
supplied me with the information as to
who inserted the note. It turned out to be
Tommy's nephew, Mark Shultise,
W A3ZLB, the son of Tommy's sister,
Freda Shultise. Mark, like his uncle, had
moved to Hawaii in 2003, approximate­
ly 48 years after Tommy's relocation. 1

"Editor. CQ VHF
e-mail: <n6cl @sbcglobal.net>
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am deeply indebted to Fred for assistance
in contacting Mark.

Now to some history that 1 uncovered
as a result of Mark's assistance and my
on-again and off-again years of investi­
gation of Tommy's accomplishments.

A Bit of History
Ralph E. "Tommy" Thomas was born

on December 22, 1903 in New Bruns­
wick, New Jersey, the son ofMr. and Mrs.
Robert L. Thomas. Tommy's ham radio
accomplishments were first on HF. Ac­
cording to Philip Peterson, W2DME,
Tommy started his ham radio career in
the spark-gap days. During the 1920s and
1930s Tommy "was constantly improv­
ing his equipment and was recognized for
his special ability in radio communica­
tions ."! According to The Sunday Home
News, New Brunswick, NJ, Sunday
August 4, 1957, these accomplishments
included:

Tommy's 1926 feat of communicating with
the George Miller Dyott expedition at the
River of Doubt in Brazil , when all commer­
cial efforts to reach the party had failed; and
the July 1938 effort when he was one of three
amateurs to provide up-to-the-minute weath­
er data for Howard Hughes in his historic
globe-girdling flight.

Of the River of Doubt contact, The New
York Times termed it "an almost impossible
feat."

There are few better known amateur radio
operators in the world than Thomas whose
reputation has been enhanced by the years
running in 1938 by virtue of making 329 con­
tacts in 70 countries. Prior to that he had fin­
ished second and third and since then has been
among the leaders many times.

After World War II, Tommy's interest
in the hobby turned toward VHF. Again
quoting Peterson, "Tommy said, 'I want-

ed to try something new after World War
II. 1started to explore the possibilities of
increasing the communications distance
range of the VHF and UHF spectrum.'"
Tommy entered that spectrum with the
same enthusiasm that he showed on HF
before the war.

One of his early accomplishments was
participating in the first amateur trans­
mission using transistors, which was
made in late 1952 when K2AH, using a
one-transistor transmitter, worked Tom­
my on 2 meters some 25 miles away. The
power output of that single-transistor
transmitter was 50 microwatts.l

By December 1952 he was listed in
QSTs "World Above 50 Mc." 2 Meter
WAS standings as having worked 21
states in 7 call areas with the greatest dis­
tance being 1075 miles. Tommy would
make history beginning the next year
when he and Paul Wilson, W4HHK,
began running schedules on 2 meters,
leading up to the first 2-meter meteor­
scatter contact-a feat that would earn
both of them the ARRL's 1955 Award
of Merit. '

According to interviews I had with
Paul and Tommy in 1994 in the run-up to
the 40th anniversary of their QSO, their
interest in the challenge of making a 2­
meter meteor contact began in June 1953
when Paul and Ross, W4AO, were in
contact via a tropo path. After the path
fell apart, Paul continued to hear signal
bursts. Ross advised Paul that these were
meteor bursts. Within a few days of this
contact, Paul got a letter from Tommy ask­
ing him to set up schedules for a possible
2-meter contact via any mode of propa­
gation. Paul responded that he'd like to try
to work him via meteor scatter.

Over the next several months, sched­
ules were set without success. Then on
the morning of October 22, 1954, it all
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came together. Tommy copied more than
two minute s of transmission from Paul,
and he in turn was able to copy Tommy' s
confirmation and signal report. With that
exchange they snagged the first complete
2-meter QSO via meteor scatter.

It is interesting to note that because this
mode of propagation was experimental,
there was no definition of what was con­
sidered a QSO . Therefore, Paul and
Tommy looked to the ARRL-specifical­
Iy to Ed Tilton, WIHDQ, then editor of
QST s "World Above 50 Me." column­
to define what was necessary for a com­
pleted contact. Ed determined that both
operators had to acknowledge to one
another that they had received both calls
and the correct signal report ; the latter had
to be confirmed by repeating the signal
report received back to the other operator.

Reliance on Ed 's definition led to the
rejection of Paul and Tommy ' s first
claimed contact in August 1954. It
wasn 't until the second contact that both
of them recei ved enough information
from one another for Ed to consider the
QSO compl ete.

Their QSO was considered such a
breakthrough in propagation that Paul ' s
audio tapes of the meteor-scatter contacts
were played at a meeting of propagation
physicists of the International Scientific
Union (URSI) in Washington, DC, in
May 1954.

According to the October 1956 issue of
QST,3 as a result of this presentation, Ed,
WI HDQ, was asked to prepare a sum­
mary of the work and supply some sam­
ples of the recorded signals for presenta­
tion at the General Assembly of the URSI
to be held in The Hague in September
1954. The presentation also included a
talk by Dr. J. T. de Bettencourt of MIT's
Lincoln Laboratory. The audience was
made up of the leading propagation
physicists from most of the countries of
the world , prompting the QST author to
comment: "Thus scientific attention was
focused on one of the worthwhile aspects
of amateur radio that has had too little
recognition-our ability to contribute to
man ' s knowledge of wave propagation
phenom ena."

All told, it took Paul and Tommy two
years of con stant scheduling to finally
make the contact. In their experimenta­
tion they tried high -speed keying and
tape-recorded playback in their effort s to
complete a QSO . Each station was run­
ning near-l egal-limit power into high ­
gain antennas and preamps that had a
noise-figure measurement of nearly 2 dB .

www.cq-vhf.com

During their experiments they were con­
vinced by the regularity of the bursts that
they were dea ling with meteor-scatter
propagation.

One needs to realize that in those days
we did not have WSJT software, and the
mode of communication was CWo
Additionally, the sophistication of the
radio s was such that each operator had to
tune the receiver with its analog dia l in
order to locate the signal. In spite of these
restrictions, Paul and Tommy eve ntually
were able to complete the QSO and make
their entry into the history of VHF com­
munications.

At the time of their QSO Tommy was
working for RCA as the engineer-in­
charge at the RCA transmitter station on
outer Easton Avenue in New Brunswick,
New Jersey . Operations ceased there in
1955, and Tommy was transferred to a
similar post in Kahuku , Oahu, of the
Territory of Hawaii. At that QTH he
acquired the KH6UK callsign and relin­
qui shed the W2UK call sign for a few
years. It seems that in the early 1960s, he
did reacquire the W2UK callsign, because
according to QST4 he made his historical
1296-MH z EME QSO with W IBU as
W2UKlKH6. Yet accord ing to AI Ward,
W5LUA, who reports in the MaylJune
2007 issue of the North Texas Microwave
Society' s newsletter "Feedpoint," Tom­
my made the QSO as KH6UK. More on
his EME exploits follows below.

Tommy's transfer to Hawaii mig ht
have seemed a setback for others due to
the limited opportunities to make con­
tacts on the VHF-plus frequencies. For
Tommy, it proved to be a new challenge .

Contacting VHF enthusiast John
Chambers, W6NLZ, Tommy set about
duplicating his feat with Paul, this time
between Hawaii and California. Know­
ing little about the actual propagation
mode of meteor scatter (that being the
ionization of the E-Iayer and its charac­
teristic limitations on distance to approx­
imately 1300 miles), Tommy assu med
that there was no reason why he cou ld not
complete a QSO with John.

It would be two years of20-meter skeds
before they made contact. Oddly enough,
the QSO took place on July 8, 1957.
Coincidentally, the contact took place "at
virtually the same time a massive meteor
flared in the Hawaiian skies."> This coin­
cidence led Tommy and John to believe
that their contact could have occurred as
a result of meteor-scatter propagation.
Even so, they also though t that it might
have been a freak atmospheric effec t.
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Setting out to determine wha t mi gh t
have been the cause ofthe successful con­
tact , they started makin g skeds on 220
and 43 2 MH z. It would be nea rly two
more years, on June 22, 1959 , before they
completed a contact on 220 MH z. John
reported that he did hear Tommy on 432
MHz; Tommy heard not hing. It was late r
determined that a receiver problem on the
Hawaii end probably preven ted a two­
way QSO.6 Inc iden tal ly , their nO-M Hz
QSO has never been bested, the reby mak­
ing it the first tropospheric con tac t on that
band, and the lon gest last ing VHF DX
record to date .

For their accomplishme nts. they wo n
1960 ARRL Merit Award and the 1961
Edison Award . For the latte r, each re­
ceived a trophy and spli t a $5 00 cash
award."

Not much is known about Tommy sub ­
sequent to his EME accomplishme nts in
the 1960s. He is in the reco rd books fo r
having made contact w ith WI BU via
1296 MHz on July 31 , 1964 .8 It appears
that after hi s retirement fro m RC A he
moved back to New Jersey , se tt ling in
Farmingdale .

Concerning Tommy 's VHF-p lus ac ­
complishments, Mark wrote : "As fo r the
Hawaii to California contact. they made
the att empt a number of times and just
happened to get the call through.

" He also had performed so me moon ­
bounce in his experime nts . W he n I as ked
why try to bounce a signal off the moon,
his an sw er was pretty muc h ' because it
wa s there .' It was not the best reflec to r.
but its po sition in the sky was pretty easy
to track."

Mark added:

I'm not sure where Ralph was at the time.
but I believe it was Hawaii. Ralph answered
the door and there was a truck driver with a
big dish on it. "For me?" was his question.
Yes. it appears RCA thought he might like a
bigger antenna to play with. When he moved.
the antenna stayed put! Some of his tubes
came from the Varian brothers. who thought
he might like some extra power to play with.

Tommy became a Si lent Key on May
8. 1996. Commenting on Tommy's
death. Mark stated :

I'm not sure why. but even members of his
family learned of his death after the fact. His
equipment may have been donated to friends
or the local Ham Club. I don 't eve n know
where his logbooks ended up. To my knowl­
edge. he only lived in two towns in NJ in the
years befor e his deat h. Co lts Neck and
Farmingdale .
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In my e-ma il exchanges with Mark, he
adv ise d me, "Years before Ralph ' s death
I vis ited him in New Jer sey and surprise d
him w ith the info rm ati on that I was now
a Ham . W e cha tte d abo ut so me of his
accomplishments and so on. We talk ed
abo ut his pro viding weather reports fo r
Howard Hugh es ' s round the world flight.
He was quite a go od friend of Howard it
seeme d."

I am dee ply indebted to Mark for sup­
ply ing me with text of the two New Je rsey
newspap e r a rticles. M aking co ntac t with
Mark has been a wo nde rful window in to
Tom my 's life .

Ironi call y. as I mention ed above, at the
time I firs t started my investi gat ion for
thi s piece Mar k had mad e a not e o n
Tom my's listing on QRZ .com ab out
Tom my be ing a S ilent Key . whic h
ope ned the door to co ntac t h im via Fre d
Lloyd ' s ass ista nce. Unfortuna te ly. th at
not e has d isap peared w ith the reassign­
men t of Tommy's KH 6UK ca lls ign to
Dou gl as M . MacDowell o f Bell e view ,
Washington this pa st March . Tom my's
W2U K cu llsign was reassign ed to Jose ph
Fe rna ndez of Teaneck. New Jersey this
pas t February . Suc h arc the e ffec ts o f the
va nity ca llsign program.

Here is the sto ry of how Mark ende d
up in Hawaii approx ima te ly 48 years
after his uncle had re located the re .

Mark ' s initia l e- mai l intr igued me
becau se he began it by wri ting. "Alo ha
Joe ." W ho else b ut so meone living in
Hawaii wo uld gree t so meo ne wi th the
word "alo hu"?

It turns out that afte r an initi al vacation
trip to Hawai i in 2002, Mark decided to
re turn the re for good. He ha s become a
Kon a coffee far mer and lives on the big
island of Hawaii . Hi s QTH is Captai n
Cook, which is a two-h our drive fro m
Pah oa, whic h is the QTH of Paul Lieb ,
KH 6HM E, who is the Hawai ian side con­
tact fo r the po tentia l IO-GH z Q SO . W ha t
an inc redi bly s ma ll wo rld we have! For
more in form ati on on M ar k, please see his
we bs ite: <http://my hawaiians ite.com>.

I ha ve forwarde d Paul' s pho ne num­
bers to Mar k and will leave it up to them
to make co ntact w ith one an othe r. Hope­
full y. the nephew of the pion eer of the
Califo rnia to Hawaii du ct mi ght possibly
be a wit ness to ano the r pion eer se t ye t
ano ther record bet ween Californ ia and
Hawaii .

My September 2005 piece on Tommy
T ho mas, W2 U K, resonated wi th th ree
ham s-Bud Wei sber g, K2YOF, Dennis
Kopeck y. WJ 2R . and Van Field . W20QI

- who had thei r pe rso nal recollections.
While Bud gave me so me ins ig ht into
Tommy ' s swi tc hing be tween the ca lls
KH 6UK and W2UK, Den nis and Van
wrote reflec tio ns from the ir havi ng ac tu­
a lly known Tommy. W hat fo llows are
their co mments.

Denn is, WJ2 R, wrote :

I really enjoyed the Tommy Thomas arti­
cle in September CQ magazi ne, and as re­
quested I have a bit of a memory on Tommy
that wasn't mentioned .

I had just gotten my ham license in March
1964 (effectiv e the 17th. St. Paddy' s Day).
and begun my subscrip tion to QST. after read­
ing sporadic copies that came my way. eit her
through the junior high school library (oh,
thank God. for that nasty old lady) or from
various ham friends.

Anyway . ( had already gotten to work 2
meters AM with a Gonset II and was encour­
aged to go over to the ARRL Nationa l Con­
vention at the New York Hilton. in August.
by my "new" friends I was meeting on those
frequencies.

I remember riding up the elevator to the ball­
room with Tom my. and remember all the adu­
lation he was graciously receiving as the very
nice guy he was. I remember the badge show­
ing the KH6UK call, and I' m not sure ifh e also
had something on as W2UK. The ARRL Na­
tionals. judging from what I saw there. had to
be the "Dayton" of that day and age. the gath­
ering of the many and the mighty!

The conversations by those riding on the
elevator with me seemed to be welcomi ng him
back to New Jersey and inquiring abo ut
whether he was here to stay. So. I cou ld on ly
assume. being the wide-eyed teenager for
whom this was all new. that he was some sort
of notabl, and well regarded . I remember him
as a nice guy. shorter than me. and bald ing.
upper middle-age. who for some reason I
always wondered about all the years after .
what became of him. and of course. learning
later on. of his accomp lishments.

I never worked him or heard him on the air.
as this was easi ly possible from my Linden.
NJ. QTH then and now. But at least now we
can know that one of his activities during that
rather sparsely known period was to go to that
event. Whether he was a speaker at one of the
various prese ntations or forums. I don' t
remember: I don 't know whether I saved the
program or not. or if it would still be around
here. Maybe some more researc h in QST
would have included program highlights in
the issues preceding the con vention.

About the only other specu lation I have of
To mmy was that living in the Colts Neck area,
he had to be acquainted with Carl Scheid ler.
W2AZL-another one of our VHF pioneers
with his wide ly built and known AZL con­
verter for 2 meters- if the two of them were
eve r to discuss 2 meters and VHF in general!
I think Carl worked for the Hell Labs facili-
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Van , W20QI , wrote:

While thi s piece has not covered all of
T ommy ' s life, it does address so me of the
hi ghlights of thi s important pioneer o f the
VHF-plus ham bands. (Also see the art i­
cle "The Lost Letters of KH6UK, Part 1,
by WA2VVA, Oil page 16 of this issue. )
Compiling and writing thi s article was a
labor of lo ve-love for th e hobby and
lo ve for the preservation of its hi story. I
am deeply indebted to th o se who assis t­
ed me in my efforts . Thank you for play­
ing a part in bringing to print our won­
derful hi story so that future pioneers in
our hobby can e mu la te and make contri­
butions to its ongoing success.

Notes
I . <http://www.infoage. org/p-43W2 uk.

html»
2. QST, February 1953, p. 65.
3. QST, October 1956, p. 62.
4. QST, Sept emb er 1964, p.e 96.
5. The Sunday Home News , New Brun s-

wick, NJ, Sunday August 4, 1957.
6. QST, September 1960, p. 78.
7. The Home News, January 2 1, 1961.
8. QST, September 1964, p. 96 .

Your piece on W2UK sort of rang a bell
wh en I saw it. His VH F-UHF op erati on from
Haw aii was sort of a second ca ree r in the
spo tlight. I knew Tommy when I was a
teen ager. I also used to meet him for an RCA
ge t-toge the r in Riverhead a few years before
he went SK .

He lived in Quogue on Montauk Highway.
Th e wooded lot west of his house was used
to hold the rhombics he used to keep in co n­
tact with Howard Hughes on his round-the­
globe flight. Th ey had a commerc ial licen se
for that.

He won the DX contest in 1937 and 1938 ,
the only person to win two years in a row back
then. Eimac or maybe Ta ylor used his feat as
an ad with his rig in QST.

Also in Quogue were resort hotels. One was
run by my father (later W2PD U). He knew
Tomm y because Tommy marri ed his head
waitre ss. By the way, Tomm y arranged for my
first job interview!

I guess all this goes under the headin g of
trivia. Tommy liked to do things that others
didn 't bother to try I guess . I imagi ne his VHF
opera tions were inspired by Gil Wick izer,
W2DOG, another engineer at RCA in River­
head. He wrote several papers on VHF -UHF
propagation for RCA C.

remember Collins pushin g his ex ploits with
its equipment.

Ah , those were such "Goo d Old Days,"
"Golde n Years" in ham radio. Hope yo u
enjoyed this walk down memory lane.

ty over there in Holmdel, and when I did final ­
ly meet him at his QTH , I was surpri sed that
his station was just a modest, ave rage look ­
ing one with an ave rage amount of equip­
ment, and compared to some of the stations
now on the covers of CQ would have paled
by compariso n.

I was privileged to meet W2AZL through
Ron Todd , K3FR (then WA2JA M), who also
designed and built his own converter, which
later appeared in 73 Magazine. I would thin k
Ron ' s mentor was W2AZL, which is why I
think Ronnie made it a point to meet up with
and be frie ndly with Carl.

Ron and I, and his cousins, who were not
hams, met at Drexel University (Institute of
Tec hnology back then ; I was in the last grad­
uatin g class of D1T; next year, it was DU!).
Ron ' s father, W2U M, (S K, mid '7 0s) worked
at RCA in Somerv ille, and I can' t help think­
ing, with a ca ll as close to Tomm y' s, that they
too had been acquainted, maybe eve n having
taken the tests together. Perh aps Ron would
have some memories of things his father, Paul ,
might have said along the way that referred to
Tommy. Or you could maybe pick Ronni e' s
brain for a future article on Ca rl. I know Ron
and I had also talked about VK3ATN' s work ,
with moo nbounce fro m Austra lia , and we
were bot h members of W3MGF, Drexel ' s
ham radio club. At that time, I was WB2MX Z,
and I haven't talked to Ron since maybe the
time when his father passed on.

The sad part abo ut it toda y is that with all
the FM and repeater work, sure there are plen­
ty of statio ns on those frequencies, but so few
of us are aro und who would co nsider or are
work ing with ex perimenting with the other
modes and propagation . It' s going to be left
to the co mme rcia l interests soo n, and there ' s
so much fun to behad if people would realize
that there is life af ter the repeater!

There are a number of us here in NJ who
are ac tively re furbishing any of the old
Go nse ts and Cleggs we can find , and so me
schedu les are bein g set up once they are up
and runni ng. I can co unt 13 of us in various
stages of kee ping these antiques active , and
more are in the thi nking abo ut it pro cess.
Wheth er any of us ever gets to build some
of the old circuits anymo re, with all these
all-mode rigs available, rem ain s to be see n,
but at least so me of us rem ember how it
once was .

That AR RL co nve ntion was a real eye
opener, as I probab ly bru shed elbows with Ed
Tilton, WI HDQ , a tall , thin , bespeckled gen­
tleman , and didn 't even know why I should
be happy to get to meet him. And then there
was Leo Meyerson, W0GFQ, cigar in mouth ,
in person , hawking his World Radio gear from
all the catalogs I had read , for the days when
I'd set up my own station. Of course Heathkit
was there, and what a brill iant idea the Heath
Monitor Sco pe was; you could see where there
was a sta tio n on the band and you co uld
pounce on if yo u liked! Gus Brownin g,
W4BPD, might have eve n been there, as I
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By Bill Brown,* WB8ELK

UP IN THE AIR
New Heights for Amateur Radio

The View from the Edge of Space

Twenty years ago, I watched a video of Joe Kittinger para­
chuting out of a Project Man-High research balloon from
103,000 feet above the Earth. The view was incredible.

You could see the curvature of the Earth and the blackness of
space. The ride he took back to the ground was just plain amaz­
ing, and he was falling so fast he nearly broke the sound barrier.

This inspired in me the strong desire to visit the edge of space
(also called Near Space), and it dawned on me that there had to
be a lower cost and much safer way of experiencing this. At the
time I was very active with Amateur Television , so I figured I
could send a live TV camera to the very edge of space and back
again using a weather balloon. From IOO,OOO-plus feet , I could
see what Joe Kittinger had seen , but I could do this by watch­
ing the view on my TV set in the comfort of my ham shack.

My first flight was on August 15, 1987 from Findlay, Ohio
and carried a I-watt ATV transmitter and a 50-milliwatt 2-meter
FM transmitter. At peak altitude the low-power ATV and 2­
meter signals were copied beautifully in Chicago, some 250
miles away. As those who have ever tried mountaintopping can
attest, antenna height is everything!

You can see 400 miles in all directions from a balloon at
100,000 feet. The first time I sent a film camera up on a bal­
loon, I anxiously took the film to be developed. When I went
to get my processed film from the photo shop, the fellow who
worked there asked me, "How'd you take these photos; are you
an astronaut?" With a view like this , just imagine what kind of
coverage you can get with a balloon-borne VHF or UHF
repeater. Contacts between hams over 700 miles apart have been
made this way, often using nothing more than HTs on the
gro und. How 's that for a wide-coverage repeater? Just think of
the emergency communications possibilities; one balloon pay­
load can cover an entire Katrina-size disaster area .

ARHAB
Since 1987 I've flown over 200 balloons from 19 states. In

addition, quite a number of balloon groups from acro ss the coun­
try have popped up over the year s. Called ARHAB (Amateur
Radio High Altitude Ballooning), this is a great way to put some
new excitement into amateur radio and combine the best ele­
ments of specialized digital and video mode s (APRS, CW ,
PSK3 l , RTTY, and ATV), homebrewing (build your very own
sate llite), ground and mobile tracking station design, and of
course, the ultimate in foxhunting challenges. It' s an exciting
way to attract newcomers into ham radio , particularly among the
young people, where the Internet, webcams, and cell-phone text
messaging compete with amateur radio. Let them know that they
can build, track , and recover their very own satellite and this def­
initely captures their interest. Many of the young engineering stu­
dents who participated in the local university 's BalloonSat course
got their amateur radio licenses strictl y for the balloon flights.

*12536 T 77. Findlay, OH 45840
e-mail: <wb8e/k @ao/.com >
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Photo A. A typical BalloonSat flight system. (Photos courtesy
of the author)

Once they saw how exciting ham radio can be, they went on to
become active members of our local radio club .

The BalloonSat
A typical balloon flight con sists of a latex weather balloon

and a parachute with the experiments dangling below (see Photo
A). Dubbed a BalloonSat, they quite literally are very low-cost
satellites that you can fly right to the very edge of space for hun­
dred s, instead of millions, of dollars.

Up to 12 pounds can be flown under FAA rules (no more than
6 pounds in any payload). Most groups adhere to this rule, but
some of the larger groups, universities, and government agen­
cies do fly much larger experiments, which require a waiver
from the FAA .

The typical ARHAB mission takes about 90 minutes to reach
100,000 feet. At that point the balloon has expanded to its max-
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CNT600 (LMR t
Connector : N, PL259 , TNC & 7/16
Burial: Yes, UV Resistant: Yes.
Shields: 2 (100% bonded foil + 90% TC Braid) VP 87%.
Attenuation 3.9dB @ 2 GHz at 100ft.
Usage 450 MHz and Highe r.

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

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

imum size due to the near vac uum environme nt and bursts.
Th e parachu te inflates and brings down the ex perime nt to a
ge ntle landin g place some dis tance away from the laun ch site,
usually taking abo ut 40 minut es. Fortunate ly, we now have
predi ct ion software that allows us to use FAA winds aloft data
and forecast the landing zone fa irly precisely.

The Chase
Part of the fun is chasi ng the balloon and recoverin g the pay­

load. There are a number of amate ur radio opera tors who will
jump at the chance to tromp through the woods , climb moun ­
tain s, or hike across fie lds to find these ex perime nts once
they' ve land ed . A balloon chase basicall y is a foxhunt on
steroids, with the added challenge that no one quit e knows
exactly where the transmitter will land . Most balloon trackers
have APRS and a laptop with a mapping program that plots the
balloon ' s position in real-tim e, and some j ust rely on goo d, old­
fashioned direction-finding techn iques, which often are need­
ed if the primary APRS transmitter fai ls (see Photos B and C).

Live on the Internet
You can actually participate in a BalloonSat flight from your

home comput er. Those t1ights that carry APRS on board will link
up directly to <www.findu.com> and also <ww w.aprsworld.
net> in near real-time on a moving map display thanks to a net­
work of APRS Internet gateway stations. You can see the alti­
tude, course, and speed during the mission.

For those interested in participating in a flight , there a num ­
ber of websi tes to help get you started:

http://www.arhab.org: There are now so many balloon

www.cq-vhf.com

groups that fly each weekend that you likely can find a flight
nearby. The ARHAB website is a wealth of information that
includes launch announcements and detail s of flights world­
wide. Web links to many balloon groups are also listed , in addi­
tion to a Balloon Records page . There is even an annual con­
test for a variety of categories relating to amateur radio
ballooning. Thi s year's categories are: Highest Altitude,
Longest Flight Time, Longest Downrange travel, Greatest
Telemetry Reception Range of a balloon ' s signal (VHF/UHF
and HF), and the Greatest Distance Two-Way radio contact
using a balloon as a repeater relay.

http://www.eoss.org : The website of one of the largest bal­
loon groups based in Colorado, this site is a wealth of infor­
mation on getting started in high-altitude ballooning. Check out
the links for FAA regulations concerning balloon payloads and
download Balloon Track from the software section to help plan
your very own flight.

http://www.nearspaceventures.com: Thi s web site has a link
called "Web Based Balloon Track," which is a very useful tool
to help predict your balloon ' s flight path plotted on a Google
map. The Near Space Ventures group is based near the Kansas
City area and doe s a number of flights involving the Civil Air
Patrol and Boy Scouts.

http://www.superlaunch.org: Thi s is the website for our
annual high- altitude ballooning conference, called the Great
Plain s Super Launch. Typically held in Nebraska, Iowa, or
Kansas, each summer balloon groups from acro ss the nat ion
attend this event for a day-long conference to share payload
ideas as well as launch and recovery techniques. The next morn ­
ing they hold the Super Launch, where ten or more balloons are
launched at once . It's an amazing sight to behold, and chasing
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Photo B. The KBf}YRZ balloon chase mobil e. Left to right: Joe Lynch, N6CL ; Jim Harper, KCf}SHZ; Mark Garrett, KA9SZX;
and Chris Krengel, KBf}YRZ.

ten balloons is an experience that is not
soon forgotten . This year ' s event will be
held on July 6-8 in Grand Island,
Nebraska .

http://www.wb8elk.com: This site
has launch announcements for my flights,
which typicall y are flown from the south­
eastern states. In addition, detail s on the
upcoming 20th anniversary of ARHAB
celebration in Findlay, Ohio can be
found. This event will be a Super Launch
to commemorate the 20th anniversary of
my first flight and will be held on the
morning of August I Itho

In addition, there are a number of
Yahoo discussion groups pertaining to
ARHAB flig hts. Check on the ARHAB
links section of <www .arhab.org> for a
list of these. One great place to start that
will get you in touch with some very
experienced high-altitude balloon folks
is <GPSL @yahoogroups.com>.

I n future columns, I plan to feature bal­
loon groups from around the world and
cover ways to take amateur radio to new
heights using weather balloons. hot-air
balloons, radio-control airplanes, kites,
and even rocket s. 73, Bill, WB8ELK
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Photo C. Recovering the WB8ELK ATV payload f rom a fie ld of Iowa corn. Left to
right: Mark Garrett, KA9SZX; Paul Verhage, KD4STH ; and Jim Harper, KCf}SHZ.
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By Del Schier," K1UHF

AIRBORNt RADIO
Using Amateur Radio to Control Model Aircraft

Motorleee Flight

Bubble of
Warmer Air
Separated

From
Ground

..... .... ~New •__

Thermal - - ...~
Column

Forming at
Ground

Pictorial of a column thermal and a bubble.

Continuous
Column of
Warmer Air

The basic slope launch. (Photos courtesy of the author)

less dense, lighter, and more buoyant than what naturally rises.
Thermals can occur anywhere. Any time the surface of the land
is heated by the sun, it causes the air to heat unevenly and pro­
duce thermal updrafts when it becomes buoyant enough to lift.

Weather conditions play a major factor in the formation of
thermals and are best when the air is convective-that is, cold­
er in temperature and higher in altitude . The worst condition for
thermal activity (meaning no thermal activi ty) is when there is
a temperature inversion . If you are a VHF DXer and RC glid­
er pilot, there is no conflict of hobbies. You can work VHF
openings with temperature inversions and go soaring with the

" ..

*e-mail: <klllhf@westmolllltainradio.com>

Perhaps the most enjoyable way to fly is without a motor,
whether it is a full-size glider that you can fly in or a model
that you fly from the ground. This month ' s column is a

quick overv iew of RC (radio-control) soaring-how it is done
and the necessary equipment.

Gliders are the simplest form ofaircraft. They also have many
advantages over more complicated types. They are less expen­
sive, easie r to build, and more reliable. In general, they also are
easie r to fly. However, the skill it takes to keep an aircraft such
as this in the air without a motor is an endless challenge.

Personally, I find soar ing fascinating, a challenge similar to
using unusual radio propagation for working OX on VHF and
above . You will never be bored with our infinitely changing
atmosphere! Both flying and radio propagation are highl y
dependent on the atmosp here .

Two Forms of Soaring
There are two basic form s of soaring- slope soaring and

thermal soari ng. The term soaring refers to keepin g a glider
aloft longer than it would remain in still air, which is the whol e
point of flying a glider. Wikipedia® defines soa ring as a mode
of flight in which height is ga ined slow ly by using air that is
movi ng upwards.

Slope soari ng is simply flying in air that is being displaced
upwards by some obstacle to the air flow, such as a hill or cliff.
When horizonta l air flow (wind) hits the side of a hill, it has no
way to go but up. If the vertical component of this upward flow
exceeds the rate at which the glider descends, you can stay aloft.

It sounds simple, but finding a good place to slope soar
requires a variety of factors, such as the wind speed and direc­
tion, the shape of the hill and also the amount of turbulence in
the air. The idea l hill would have a wide expanse of steep, but
not vertica l, slope with wind hittin g it directly at a perfect 90
degrees. You will never find this perfect slope. Therefore, mak­
ing do with what you can find is what makes it interesting. It is
important that the wind hits the hill without being disturbed by
some obstructio n in front of the hill. Cliffs along lakes and
ocea ns are idea l, espec ially if they face the prevailing wind.
Dependi ng on where you live, there may or may not be a good
place for this type ofsoari ng. Idrive to Cape Cod, Massachusetts
and have flown at the Marconi site and also at Mt. Greylock,
both of which are exce llent VHF operating locations.

To fly in slope lift, also known as slope soaring or ridge soar­
ing, you simply fly back and forth in front of the ridge where
the lift is best. This sounds simple, but it requ ires some finesse
and an unders tanding of how the lift is formed by the wind hit­
ting the slope.

The other type of soaring, which is much different and more
challenging, is thermal soaring. Thermals are convective up­
drafts- air that is warmer than the surrounding air and therefore
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A discus hand launch.

oppos ite weather cond itions. I am kind of
kidding, but it is true !

Finding thermal s can be like searching
for the Holy Grail ; they are invisible and
it alm ost requires a sixth sense to find
them . Actu ally , a pilot skilled in thermal
conditions will have no troubl e if the air
is unstable and the sun is shining.

Gliders are Solar Powered

Two-man tow for a competition event.

Launching a big glider on a tow.The sun's energy causes air to move
and causes co nvection; therefore, a glid­
er is so lar powered. Periodic wind gusts
indi cate thermal activity, as the air sur­
rounding a liftin g body of air moves in to
fill the void left by the thermal updraft.
The closest thin g to visualizing a thermal
is to watch a pot of boiling water. Bubbles
form on the bottom of the pot and then
rise when enough buoyancy is achieved.
Thermals on a very convec tive day are
like a rolling boil ; the air is liftin g vigor­
ously eve rywhere.

To fly in a thermal you must use all of
yo ur se nses and ca refully monitor the
glider. Th e turbulent boundary layer
aro und the liftin g bubbl e of air will cause
the glide r to move and shake as it passes
through that layer. When the glider hits
the thermal , it will pitch up or lift a wing.
If the left wing lifts, you turn left into the
lift and start circl ing. You fly in careful

58. CO VHF • Summer 2007

circles, adjusting the turn to center on the
stro ngest part of the lift whi le flying the
speed and circle diameter that gives the
maximum rate of climb. Any wind caus­
es a thermal to tilt and dr ift with the wind.
Therefore, your glider's circles must also
follow the tilt and the thermal's bubble
or risi ng column of air.

Launching the Glider
Okay, how do we launch the glider into

the air if we are going fly on the rising air
currents? The simplest way is to throw the
glider into the lift. For slope soaring it's
eas y: Just stand on the edge of the hill and
throw the glide r into the wind. Hand­
launchin g works with thermals, but you
have to be lucky and ski lled to find a ther-

mal before ' the glider is back on the
ground.

For years model gliders have bee n
launched by throwing them like ajavelin.
How ever, more recently hand-launched
gliders are thrown like a discus. Special
gliders are built to be thrown or lau nched
like a discus . Discus-launch gliders have
a throwing peg on one wing tip that
allows holding the wing tip and spin ning
around to impart much more kinet ic
energy to the glider than ajavelin throw.
A goodjavelin launch might put the glid­
er 30 feet in the air, but a discus launch
can achieve over 100 feet in altitude .
Either way , it is a cha llenge to throw to
the maximum altitude and a bigger chal­
lenge to find a thermal before the glider is
back on the ground.

Visit Our Web Site
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FA! F3B competition-class electric winch system using a car starter motor.

a tow hook on the underside of the glid­
er. The glider is released and catapults
almost vertically into the air , eventually
leveling out at the maximum height pos­
sible.Thi s launch has to be done correctly
or it can eas ily end in disaster , as you can
well imagine.

Another way similar to the bun gee
launch is using an electric winch. This is
usually a car starter motor with a drum of
strong cord that goes several hundred feet
to a pulley and back to the pilot and glid­
er. The pilot steps on a switch and takes
the tension out of the cord and with just
the right timin g releases the glider and
modulates the power, thereb y lofting the
glider to several hundred feet in the air.
Another way to launch a glider is two men
run, pullin g the glider into the air with a
pulley system. Both the men pulling
launch method and the electric winch sys­
tem are used for FAI I (The Federation
Aeronautique Internationale) world­
class comp etitions.

The purists may not like it, but today
most sport fliers fly gliders with electric
motors. The motor is used only for a few
seco nds to get to winch altitude and then
it is shut off. An electric-launch sailplane
has a folding propeller to minimize the

glider end. The bungee-launch cord is
stretched out to the appropriate tension
by walking downwind. A ring is attached
to the end of the cord and then hooked on

....... ..

120-180 m

acceleration
phase

..........
............

.......... ..... .. ....
...... .......

170-260 m

level
flight

IF3B Launch flight plan I

high Iift­
high comber

There are many other ways to launch a
glider. A bungee launch uses surgical
tubing or a bungee cord staked into the
ground with a long cord attached to the

CQ's "Getting Started" series now available on DVDs!
Our renowned Getting Started videos have been grouped together on DVDs!

001 Ham Radio Welcome Pak 3 in 1· Three programs on one DVD for only $24.95
Ham Radio Horizons - An introduction for the prospective ham to what our hobby is all about.
Getting Started in Ham Radio - How to select equipment, antennas, bands , use repeater

stations, grounding, basic soldering.
Getting Started in VHF· Intro to VHF. Repeater usage , VHF-DXing, satellites and more!

001 VHF Specialty Pak 3 in 1
Three programs on one DVD for only $24.95
Getting Started in Amateur Satellites - A newcomer's guide
through the equipment, techniques and jargon of satellite communications.

Getting Started in VHF· Introduction to VHF. Repeater usage, VHF-DXing, satellites and more!

Getting Started in Packet Radio - How to set up the necessary equipment
and get on the air on Packet. No theory .. . just the nuts and bolts of how to do it!----001 HF Specialty Pak 2 in 1· Two programs on one DVD for only $24.95

Getting Started in DXing - Top DXers share their tips and techniques to help you hold your own!

Getting Started in Contesting - Learn from the experts . Practical advice , no complicated jargon!

Purchase 1 Pak for $24.95· 2 Paks for $45.95 • or get any 3 for only 65.95!
Buy any combinat ion in quantity and save!

Shipping and Handling: US and Possessions - Add $5.00 for the first item, $2.50 for the second, and $1 for each additional item.
FREE SHIPPING ON ORDERS OVER $75.00 (merchandise only) . Foreign - Calculated by order weight and destination and
added to your credit card charge .
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A home/Hew winch.

A hollow molded 2-meter fibe rglass and carbon Gabby-E. the
newest addition to my fleet and another folding prop.

drag. With the incredible efficiency and low weight of a brus h­
less motor and lithium batt ery, there is very litt le pena lty in
performance flyin g an electric glider. Se tting up any kind of
bun gee or othe r laun ch is a project and requires a lot of wa lk­
ing back and forth. Elec tric lau nches are simply a matter of
having a charged battery and opening the thrott le.

Th ere is one more way to laun ch a sai lplane-an aero tow.
Just like full -size sai lplanes, larger sca le RC gliders are towed
into the air by a sca le tow plane. Of co urse, the simplest and
most cha lle ngi ng way to fly is to j ust thro w yo ur glider into
the air. .

Finally ...
Here is a bit of advice for the VHF operator who is also an

RC glider enthusiast: Rememb er to stay home and operate your
VHF-and -above station on those days with temperature inver­
sions and fly your plane when there are cum ulus clouds.

73, Del, K I UHF

Varieties of RC Gliders
RC gliders, like all RC airplanes, come in a wide var iety of

styles. The simplest are rudder and elevator control only. A full­
house sailplane has ailero ns, flaps, spoilers, elevator and rud­
der, and perhaps eve n retractable landing gear and a tow hook .
They co me in all sizes up to 5-meter wingspans or more .

Model gliders perform better if they are bigger because of
aerodynami c effects defined by so met hing ca lled Reynolds
numb ers. Wings are more effic ient, and there is less drag and
more lift if they are long and skinny (high aspect ratio) . The
construction of an RC glider might be balsa wood and cover­
ing, or foam, with the best construction being hollow molded
fiberg lass Kevlar" and carbon fiber.

Note
I. Founded in 1905, the FAI is a sta ndard-setti ng and record-keep­

ing body for aerona utics and astrona utics. This inc ludes man-carry­
ing vehicles from ballons to spacecraft and unmann ed vehicles such

Afoam electric-launch training glider. Notice thefo lding prop. as model aircraft. It is also the international governing body for air
spor ts . (Courtesy Wikipedia)

A simple rudder and elevator 2-meter glider. the "Gentle Lady. "
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By Joe Moell,* K0QV

HOMING IN
Radio Direction Fi nd ing for Fun and Public Service

Computerized T-Hunt ing with Doppler RDF

Technology in the spy movies of the 1960s and 1970s has
always given me a chuckle. The hero often had a sophis­
ticated-l ooking scree n on the dashboard of his sports car.

It rece ived transmi ssions from a "bumper beeper" transmitter
on the bad guy's ca r and displa yed his exact location on a mov­
ing map as the obliga tory chase proceeded throu gh the streets.
The rea l radio-di rection-findin g (RDF) methods of the time
didn 't have nea rly enough accuracy to pinpoint cars that way,
but it made goo d ficti on .

Twenty yea rs ago, Bob Bruninga WB4APR, took the first
step toward mak ing thi s kind of spy tracking a reality when he
wro te the Automatic Positi on Reporting System (APRS). It
was an adaptation of a pro gram he had previou sly written to
map the gro wing netw ork of packet BBS nodes. APRS dis­
plays the positi on and movem ent of stations that report their
lat itud e and longitude. Wh en inexpensive Global Positioning
System (G PS) rece ive rs with serial data output became avail­
able, APRS made instant aneou s vehicle location practical for
almos t every ham .

Early G PS sets we re insensiti ve batt ery hog s with quadrifi­
lar hel ix antennas point ed tow ard the sky and single-channel
receivers that took many minutes to acquire the Na vstar satel­
lites. Positi on erro rs with govern me nt- imposed "Se lective
Availability" ofte n approac hed 300 feet. Today ' s multi-chan­
nel G PS rece ive rs are far more sensitive and lock in muc h
more qu ickl y. With SA turn ed off and with aid from the new
Wide Area Augme ntation System , typi cal accuracy is now 25
feet or better.

In this decade, remote tracking using GPS has become so
commonplace that young people can 't remember when it didn 't
ex ist. G PS co ntro ls the movement of fleets of company vehi­
cles and locates ce llular ca llers to 9 11.1 Parent s can surrepti­
tious ly keep track of thei r teenage dri vers almost as easily as
the fictional spies of 40 years ago did of the bad guy .2

APRS RDF Networking
During the 1990s, WB4APR con stantly devi sed novel

applica tio ns fo r APRS, such as tracking high-altitude bal­
loons, marathon ers, emerge ncy vehicles, Ol ympic torch run­
ners, and even the ce remo nial l28-mil e game ba ll relay for
the annua l Army/Navy football ga me. Besides their coordi­
nates, APRS stations ca n beacon their own weather data, DX
repor ts, and RD F bearin gs for displ ay on the screens of all
other users wi thin radi o rang e.

Some transmitter hunt ers envisioned a time in the future when
net worked APRS triangulation would provide nearly in­
stantaneo us locati on of any signal of interest, including mali­
cio us interference, stuck transmitters, and spurious emi ssion s.

*P.O. Box 2508. Fullerton, CA 92837
e-mail: <kOOV@ /UJllli llgill.COIll>

www.cq-vhf.com

If there were "Thinking Outside the Box " awards. Bob
Bruninga, WB4APR. would clearly be a winner. Bob pion eered
remote-location technology in the 1980s and developed many
novel uses fo r it. Here he gives an overv iew of APRS at the
Tampa Bay Hamfest in Florida. (All photos and screen cap-

tures by Joe Moell, KlJOV)

At first, all RDF entry was from the keyboard. Stati on s in strate­
gic locations took accurate bearings relati ve to true north and
typed them in. AP RS automatically deleted them after two
hours to prevent clutter on the network.

The next goal was to automate the process. The idea was that
APRS terminals with Doppler RDF sets-' would beacon their
position and bearings with no manual entry. Unattended and
attended base stations would assist mobiles dri ving to the target
on cooperative searches.

At that time, only the relatively expensive Doppl er Systems"
RDF sets had serial bearing data output. Bob modifi ed APRS to
accept this format, which provided one-deg ree resolution . Next
cam e a 3" x 4" interface board designed by Robert Swain,
N7LU E (now KA4JSR).5 It tapped into the 16-LED display s of
affordable Doppler sets of the day, such as the Roanok e Doppler''
and the Dick Smith Doppl er", APRS was upgraded to support
this data format , but with only 22.5-degree resoluti on, it left a
lot to be desired.

In 1995, the first commercial microprocessor-based Doppler
RDF set appeared on the mark et, manufactured by Agre lo
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Robert Swain designed this interface to connect classic 16-LED
Doppler sets to computers running APRS. This one-of- 16 data
.....-- format is not supported by GPSS.

My original APRS-DOS mobile setup used this laptop to display
the rudimentary maps of the time. The packet-relayed bearings
from several base and mobile stations (represented by triangles)
are converging in an area that is not well-mapped. The solid-line
bearings indicate highest quality, while dashed or dotted lines

indicate lower quality bearings.

.1 3<4°36'I~'Tl on 119" 16' as ..... .1 3<4° Sa'~'Tl on 117" H · 07..... I : 6 1.3ml 7~o

MacAPRS graphics were an improvement over those ofAPRS-DOS. The maps could
be zoomed in to show individual streets, but the streets were not named.

Slit 11:37 PM

Advisor to a college amateur radio club
that was launchin g high-altitud e balloon
packages. He wanted an RDF backup to
the onboard GPS telemetry.

MacAPRS took adva ntage of the
mouse, multipl e windows, and pull -

Call

( °1 3) Poohls 0 Flnt 1213/9411 :36 :3:5PM LuI 1213/9411 :36:3:5 PM
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r ; File Edit Settings Map Display Windows

WU2Z, wrote a Think-C version of
APRS for 680xO series Macintosh com­
puters with help from his twin brother
Mark, KB21CI. Including the serial RDF
bearing input feature was important to
Keith, because he was Senior Technical

Engineering. Designed with APRS and
other tracking networks in mind, the DFjr
boasted an improved data-stream format
that would support O.I-degree bearing res­
olution, although the DFjr' s stream was
only capable of lA-degree resolution.
Output bearings were averaged from 96
directional samples and were assigned
quality numbers from 0 to 9, based on con­
sistency of the samples.

At about $350 for the plug-and-play
display unit and antenna set, the DFjr
quickly attracted a large backlog of
orders . Unable to fulfill them , Agrelo
Engineering went out of busines s in
1998. Nevertheless, "Agrelo format "
became the standard for serial Doppler
bearing interfaces.

When WB4APR wrote APRS-DOS in
QuickBasic, his biggest problem was the
mapping. Commercial digitized map
suppliers were insisting on royaltie s for
every copy of every map. Therefore, Bob
developed his own system. Anyone with
patience could create his or her own maps
for APRS, and many did. That was good,
because APRS-DOS maps were small
files that didn't clog the tiny hard drives
of the day.

These simple maps were okay for rudi­
mentary triangulation, but inadequate for
street-level mobile navigation . The next
step came in 1994, when Keith Sproul ,
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There are 50 LEDs in the display ring of the MicroFinder Doppler set by AHHA!
Solutions. I built the black box to house additional f eatures that are supported by the
firmware, including a heads-up left-ri ght-center indicator and fo ur additional soft ­
buttons for quick calibration and control of bearing output flo w. The keyswitch

prevents accidental changing of the calibration.

down menus of the Macintosh. With an
accompanying utility, MacAPRS users
cou ld create their own unlabeled street­
level maps based on public USGS data .
A version of APRS for Windows® by the
Sprouls soon followed, with the same
maps and automatic RDF features.

Fast Forward to 2007
Detailed street-level map data and

hard-disk space to store it now are read­
ily available. New versions ofAPRS such
as APRS-SA and Xastir have come along
to take the place of APRS-DOS and
MacAPRS. They don't include RDF
interfaces, probably because there were
very few hams who made use of them in
the earlier programs.

There were technical problems with
hands-off APRS RDF. Many hams
couldn't get the Hardware Single Port
system working to connect together the
GPS, RDF, and packet Terminal Node
Controller (TNC). The packet beaconing
transmitter often caused QRM to the sig­
nal being tracked. It wasn't easy to auto­
matically beacon RDF data only of the
signal of interest without also beaconing
false bearings of noise or other signals on
the RDF frequency .

There were non-technical issues, too.
Most mobile T-hunters don 't wan t to
divulge their positions and bearings when
they are in competition. The APRS on­
air network isn't secure, which makes it
unsuitable for covert tracking of mali­
cious interference. For balloon tracking,
jammer-stalking, and search/rescue mis­
sions, when cooperation is important,
most users have concluded that it is just
as efficient and much more secure to
exchange bearings via cell phone.

For almost all the mobile transmitter
hunting that I do, precise navigation is
more important than bearing networking.
Thus, I have turned from APRS to
GPSS 8, a navigation program by Robin
Lovelock of Sunninghill, UK. Although
GPSS was available back when Agre lo
Engineering was in business, it was e­
mail from two "Homing In" readers that
got me thinking about it again .

GPSS is modular and easily adaptable
to new features and technologies. Users
can draw their own street-level maps or
adapt aerial/satellite photos from the
Internet, but it's usually easiest to just
download the maps at Robin's site . He
has them for dozens of countries. I found
files of fully labeled street-level maps for
Ix I-degree latitude/longitude rectangles
throughout the states. Four of them cover

www.cq -vhf.com

all the territory where I do 90 percent of
my mob ile T-hunting.

Like the APRS programs, GPSS must
communicate with both the GPS receiv­
er and the RDF set so that bearings are
automatically displayed as vectors from
vehicle posi tions along the roads. GPSS
is easier to implement than APRS,
because there is no TNC interface .

RDF sets with Agrelo-format serial
output have features to combine the GPS
and RDF data strings onto one RS-232
port at 4800 bps, but models are signifi­
can tly diffe rent from one another. If you
are picking a GPS set for use with
Dopp ler RDF, make sure that it outputs
NMEA-forma tted GPS data ove r RS­
232, not USB. I use the Magellan Gold .
Of course the computer must have a RS­
232 port, which is getting hard to find in
new PCs.

GPSS suppor ts separate computer
ports for GPS and RDF, but thi s may
introd uce timi ng problems. Joe Bizzaro ,
W12B, and I rece ntly corresponded about
his attempt to use a USB-output GPS set

with the DFj r and its RS-232 bearing
stream. The differences in port rate s led
to bearing vectors bein g displayed from
the wron g road positions. GPSS has pro­
visions to delay RDF bearing data to
accommodate delays within GPS sets,
but not the other way around. W12B
solved the problem by changing to a RS­
232 output GPS set and using the data
combining feature within the DFjr.

The DFjrhas a GPS data input and inter­
sperses GPS data with bearin g data on its
serial output. Unfortunately, the firmware
is fixed such that bearin gs come out more
than once per second and GPS data comes
out every five seconds at the fastest. That' s
too much RDF data and not enough GPS
data, so the PC screen gets cluttered with
bearin gs. A partial solution is to set the
GPSS-DF configuration file to require
seve ral tenth s of a mile travel between
accepted bearings. A hardware work­
around would be to put a switch in the
cable from DFjr to computer, to control
the bearing flow. A SPOT switch is nec­
essary, because when bearings are off, the
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Last Call for USA's 2007 ARDF Championships

Joe Moel/, Kf}OV
ARRL ARDF Coordinator

As this issue arrives in your mailbox, it' s not too late to register for the Seve nth USA
Championships of Amateur Radio Direct ion Findin g (ARDF), which are scheduled for
September 14 through 16 at South Lake Tahoe, in the Sierra Mountains near the border
between California and Nevada. Beginners and experts at on-foo t radio-orienteering will test
their skills and learn from one another. Some may win positions on ARDF Team USA for
the next World Champi onships in 2008.

Santa Barbara Amateur Radio Club and Los Angeles Orienteering Club are joi ning togeth­
er to present the 2007 USA Championships. As in recent odd-numbered years, our national
championships are being combined with the ARDF championships for International Amateur
Radio Union (IARU) Region 2, encompassing North and South America .

The 2-meter and 80-meter ARDF courses will be open to all, beginner and expert alike .
Event headquarters will be at Camp Concord in the EI Dorado National Forest. An inex­
pensive package includin g two nights of lodging in the rustic cabins and five meals is being
offered to event registrant s. There are other lodging and dining options nearby.

National ARDF Champion ships are for individual s only. No teaming or assistance on the
course is permitted. Participants are divided into five age categories for males and four age
categories for female s in accordance with standard IARU rules. Medals for first, seco nd, and
third place will be award ed in each category.

As this issue goes to press, plans for the championships are going ahead, despite the June
wildfires in the South Lake Tahoe area. The latest inform ation and regis tration forms, plus
photos of acco mmodations at Camp Concord , can be found at <ww w.homingin.com>. There
you will also find lots more about the international sport of ARDF.

computer input must be switched directly
to the GPS receiver for navigation.

Although I own a DFjr, I prefer the
MicroFinder Doppler set from AHHA!
Solutions , which has better GPS-DF
co mbining. It passes almost all of the
NMEA data for the most accurate vehi­
cle tracking. Bearings in Agrelo format
are interspersed at a rate programm ed by
the user, from every seco nd to every 50
minutes. You can set a panel pushbutton
to toggle the bearing stream on and off so
that it' s only on when a signal of interest
is being tracked. You can program anoth­
er button to send just one bearing when
the stream is off, which is perfect for that
moment when you cres t a hill and the
bearing is most free of multipath.

GPSS speaks periodica lly to tell where
you are and the directio n you' re traveling.
This voice output is handy when you are
alone-just like having a navigator talk­
ing to you. If you already have a naviga­
tor or don 't want the distraction, you can
command the voice to stop the updates and
only give critica l messages . Converse ly,
you can give commands to GPSS by voice
instead of keyboard if your computer sup­
ports voice recognition .

Too Many Destinations
If you allow it, GPSS will triangulate

all your RDF beari ngs and display the
most recent bearing intersection as a des­
tination. Robin' s voice will tell how far
away you are from this desti nation and
the relative direction to it, such as "Des­
tination 3.5 miles at your4 o'clock." With
the configuration file, you can instruct
GPSS not to triangulate bearings less than
a given number of degrees apart and to
suppress triangulated destinations more
than a given distance away.

The automatic triangulation fea ture
sounds great in theory , but it ' s practical
only when you present GPSS a few care­
fully chosen beari ngs. If you just feed in
the constant beari ng stream from your
Doppler, the norma l variations in bear­
ings due to vehicle motion and nearby
signal reflections will result in close-i n
triangulations from successive bear ings
about 50 percent of the time. You will
constantly hear a voice telling you that
you're less than a mile away from the tar­
get, even if you're not. The screen maps
will keep changing to display these bogus
destinations .

I am now disc ussing ideas for improve­
ments to the triangulation feature with
Robin and some other GPSS RDF users.
Perhaps a keyboard command to perform

triangul ation only when it is wanted
would be a goo d fix. Watch for any
changes on the RDF page of Robin' s site.
Meanwhile, I use an undocumented fea­
ture in the configuration file9 to suppress
all automatic triangulation when I'm not
closing in.

In the close-up screen shot is a demon­
stration of how GPSS helps me circle in
on the target. Proceeding eas t on Dorothy
Lane, the bearing is to the left, so a turn
north onto State College Boulevard
seems appropriate . However, that isn' t
the shortest way to the transmitter. GPSS
draws bearings as Icorrect by turnin g east
onto Yorba Linda Boulevard, go under
the 57 freeway, turn south on Placentia
Avenue, and west on Nutwood Avenue.
From all the bearing crosses, it's clear at
that point that the target is in the parking
lot ju st west of Campus Drive, which is
where I go . The most recent bearing is
white. Previous bearings are shades of
yellow, the darkest are oldest.

GPSS has additional navigat ion fea­
tures, such as an "instrument panel." It is
capable of auto-routing and turn-b y-turn
directions to destin ations, but this re­
quires much more detailed mappin g than
supplied on Robin ' s site. I already have
a Garmin StreetPilot® on the dashboard
to give direction s, so I use that for vehi­
cle navigation and let GPSS concentrate
on RDF tasks.

GPSS may be used for non-commer­
cial purposes at no charge. It is fully func-

tional once down loaded and installed, but
an annoying "This software is unregis­
tered !" banner appears regularly. Robi n
will provide a free banner-ki lling one­
computer key code, good for six month s
and probably renewable, if you answe r
his online quest ionnaire. You have the
option of buying a permanent key code,
linked to your name and good on any PC,
for 20 GBP (about US$40).

After more than a deca de of support,
Robin remai ns very responsive to his
GPSS users. I discovered that GPSS
wouldn't respo nd to tenth-degree resol u­
tion bearing data from the MicroFinder,
which apparently had not been a problem
on slower computers in the past. Robin
found the bug, fixed it, and posted an
updated GPSS versio n within 24 hours.

MicroFinder detects secon d-harmonic
level in the induced Doppler audio tone
to determine quality of bearings, which
is more effective than the DFjr' s statisti­
ca l meth od . Low-q uality beari ngs are
suppressed from showing on the LED
ring by two levels of optional digital fil­
tering. You can also program in a mini­
mum-quality threshold for bea rings to be
sent out to GPSS (e.g., only 7 or higher).
MicroFinder was supplied as a kit with­
out antennas and antenna switcher, but it
supports a wide varie ty of antenna sys­
tems from three to eigh t eleme nts, includ­
ing my wide-range Roanoke switcher. 10

If you want one today, you will have to
scour the flea markets and auction sites.
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format : PicoDopp by Bob Simmons,
wsssvvn. DSP-RDF by Dan Welch ,
W6DFW I2, and the Montreal Doppl er
3v2 by Jacque s Brodeur, YE2EMM 13.
Each of them has provisions to combine

Close -in GPSS trian gulation to a hidden transmitter in a university parking lot. The
trail ofclosely spaced white-dot "breadcrumbs" shows the most recent vehicle move­
ment. The large circle is the current vehicle position. The "Anaheim" label is a USGS
mapping error , because this institution is actually in Full erton,just north ofAnaheim .

34 ' Ol.549'N 117 ' 51.231'W

www.cq-vhf.com

•

They are no longer sold new in kit form,
but a working used one would be a worth­
while purchase.

Three currently availabl e Doppler set
designs provide bearing data in Agrelo

As I drive away from the hill top starting point on a transmitter hunt, this wide-area
GPSS map helps me determine where I might be headed. Because there are norm al
variations in successive Doppler bearings, I have turn ed offautoma tic triangulation

to keep bogus destinations from being displayed.



RDF and GPS data onto one 4800-bps RS­
232 port for GPSS, but there are differ­
ences in how the GPS data is handled with­
in the RDF sets. Watch for more on these
sets in future "Homing In" columns.

GPSS automatica lly adds the relative
RDFbearing to the vehicle heading to dis­
play bearin gs relati ve to true north . If
your RDF set outputs a true-north-refer­
enced bearin g already, you can tweak
GPSS to accept that.

Safety First
When you experiment · with mobile

computer mapp ing and tracking, keep
safety in mind at all times. Have solid
mounts for your computer, GPS, and RDF
gear so they can' t fly about. Minimi ze dis­
tractions and pay full attention to the road
while driving. Get a helper to handle the
computer and RDF gear when you drive,
or get someone else to drive so you can
concentrate on the RDF task. Carefull y
check your cable wiring to prevent expen­
sive damage to RS-232 hardware.

GPSS can be operated in a simulation
mode without serial GPS and RDF data
input. RDF station locations are entered
by mouse right-click and true bearings

are entered by keyboard . In this mode, a
network of base stations could gather
bearings from one another and triangu­
late them to estimate the location of an
unknown signal. Bear in mind, however,
that mapping programs such as GPSS
and APRS assume a flat Ear th. Thi s
won' t cause significant triangu lation
errors on local VHF T-Hu nts, but it won 't
do for pinp oint ing signal sources on the
HF band s from locations that are hun­
dred s of miles apart . That would require
an adva nced program that performs
spherical trian gulation .

If you are using a computer to auto­
maticall y display bearings when mobi le,
whether with a Doppler or another type
of RDF setup, I would like to hear from
you. Let me know how well your system
works, what you like, and what improve­
ments you would like. Also, if you have
not already done so, be sure to send me a
report of your activities during the CQ
World wide Fox hunting Weekend last
May. Happy huntin g! 73, Joe, K00V

Notes
I. Verizon and Sprint mobil e networks use

GPS receivers in users' phones to report loca-

tion when they call 9 1I. More on enhanced
9 11 locating systems for wireless networks is
in "Homing In" in the Winter 2007 issue of
CQ VHF.

2. <http://www.gpsg lobalstar.co m/s ub_
main.php?selection=whatdt>

3. See "Homing In" in the Spring 2004
issue of CQ VHF for tip s on optimizing
performance of the DFjr and other Doppl er
RDF sets.

4. <http://www .dopsys.coml>
5. Moell , Joe, "HOMING IN: APRS Puts

Doppler Bearings on the Map," 73 Magazin e,
August 1995.

6. Complete plans in "T ransmitter Huntin g
- Radio Direct ion Finding Simplified" by
Moell and Curlee. Information on this book
and Roanoke Doppl er antenna sys te m im­
provements are at <www. homingin.com>.

7. Information on the Dick Smith RDF set
and improvements are at <http://members .
aol.com/ho mingin/DSEfix .html>

8. <http://www.gpss.tripoduk.com/>
9. Set the first line of GPSSDF.CFG file to

-9999.0.
10. <http://members.ao l.co m/homingin/

newdopant2.html>
II . <http://www.silco m.co m/-pelican2/

PicoDopp/PI CODOPP.htm>
12. <http://www.byonics.co m/dsp-rdf/>
13. <http ://w ww.q sl.net/ve 2emm/pi c­

projects/doppl er3/doppler3-e.html >
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QUARTERL~ CALENDAR OF EVENTS

Aug. 31
Sept. 4
Sept. II

Aug. 20
Aug. 26
Aug. 28

Sept. 15
Sept. 19
Sept. 23
Sept. 26
Sept. 28
Oct. 3
Oct. II
Oct. 13
Oct. 19
Oct. 20
Oct. 26
Nov. I
Nov. 9
Nov. 17

Current Contests
August: There are two important contests

this month. The ARRL UHF and Above
Contest is scheduled for August 4-5.The first
weekend of the ARRL 10 GHz and Above
Cumulative Contest is August 18-1 9.

September : The ARRL September VHF
QSO Party is September 8-10. The second
weekend of the ARRL 10 GHz and Above
Cumulative Contest is September 15-16.
The ARRL 2304 MHz and Above EME
Contes t is September 29-30. The 144 MHz
Fall Sprint is September 17, 7 PM to 11 PM
local time . The 222 MHz Fall Sprint is
September 25, 7 PM to II PM local time.

October: The 432 MHz Fall Sprint is
October 3, 7 PM to I I PM local time. The
Microwave (902 MHz and above) Fall
Spr int is October 13, 6 AM to 12 PM local
time. Please note the time change from last
year. The ARRL SO MHz to 1296 MHz EME
Contest is October 27-28. The Delaware
Valley VHF FM Simplex Sprint Contest is
October 21, 10 AM to 2 PM local time. For
more information see the following URL:
<http://www .harcnet.org/contest.htm>. The
SO MHz Fall Sprint is October 20,2300 UTC
to October 2 1, 0300 UTe.

November: The seco nd weekend of the
ARRL SO MHz to 1296 MHz EME Contest
is November 24-25.

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 Socie ty
URL: <http://www .svhfs.org>.

Current Conferences & Conventions
September: The 2007 TAPR!ARRL Digi­

tal Communications Conference will be
held September 28-30 in Hartford, Con­
necticut, at the DoubleTree Hotel in Windsor
Locks . For more information, go to: <http://
www.tapr.org/>.

October: The 2007 Microwave Update
conference is to be hosted by the Packrats and
will be held October 18- 20, in Philadelphia,
Pennsylvania at the Inn at Valley Forge . For
further information , please check the
Microwave Update website: <http://www .
microwaveupdate.org> .

The 2007 AMSAT-NA Space Symposium
and Annual Meeting is to be held October
25-28 in Pitts burgh, Pennsylvania at the
Pittsburgh Airport Marriott Hotel. For more
information, see the AMSAT URL pertaining
to the symposi um at: <http://www.amsat.org/
amsat-new/symposium/200?/index.php>.

Calls for Papers
Calls for papers are issued in advance of

forthcoming conferences either for presenters

www.cq-vhf.com

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

Aug. 3 Moon Perigee
Aug. 5 Last Quarter Moon; Moderate EME

conditions
Aug. 12 New Moon and Perseids Meteor

Shower Peak; Good EME
conditions

Aug. 19 Moon Apogee; Poor EME
conditions.
First Quarter Moon
Moderate EME conditions
Full Moon and Total Lunar Eclipse
visible throughout most of eastern
Asia, Australia, the Pacific Ocean,
and the Americas
Moon Perigee
Last Quarter Moon
New Moon and Partial Solar Eclipse
visible throughout most of central
and southern South America
Moon Apogee
First Quarter Moon
Fall Equinox
Full Moon
Moon Perigee
Last Quarter Moon
New Moon
Moon Apogee
First Quarter Moon
Orionids Meteor Shower Peak
Full Moon and Moon Perigee
Last Quarter Moon
New Moon and Moon Apogee
First Quarter Moon and Leonids
Meteor Shower Peak

Nov.24 Full Moon and Moon Perigee
-EME conditions courtesy W5LUU.

to be speakers, or for papers to be published
in the conferences' Proceedings, or both. For
more information, questions about form at,
media, hardcopy, e-mail, etc., please contact
the person listed with the announcement. The
following orga nizations or conference orga­
nizers have announced a call for papers for
forthcoming events:

AR RL and TAPR Digi ta l Commun­
ications Conference: Technical paper s are
solicited for presentation at the 26th Annual
ARRL and TAPR Digital Communications
Conference to be held September 28-30,2007
in Hartford, Connecticut. These papers will
also be publi shed in the conference Pro­
ceedings (you do not need to attend the con­
ference to have your paper included in the
Proceedings).The submission deadline is July
31, 2007. Please send papers to: Maty
Weinberg, ARRL, 225 Main St., Newington,
CT 06111 , or you can make your submission

via e-mail to: <maty@arrl.org> . Papers will
be published exactly as submitted and authors
will retain all rights.

AMSAT-NA 2007 Space Symposium:
Technical papers are solicited for the 2007
AMSAT Space Sympo sium and Annual
Meeting to be held October 25-28 in Pitts­
burgh , Penn sylvania. Propo sals for papers,
symposium presentation s, and poster presen­
tations are invited on any topic of interest to
the amateur satellite program. An emphasis
for this year is educational outreach to middle
and high school students. In particular, 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 elec­
tronic form is due by September I for inclu­
sion in the printed symposium Proceedings .
Papers recei ved after this date will not be
included in the printed Proceedings.

Abstracts and papers should be sent to:
Daniel Schultz, N8FGV , via e-mail : <n8fgv
@amsat.org>.

Microwave Update: A call for papers has
been issue for the 2007 Microwave Update . If
you are interested in submitting a paper for
publication in the Proceedin gs, then please
submit your papers, articles , and abstracts to
W2PED at <pdrexler @hotmail.com> or to
N2UO at <lu6dw @yahoo.com> in MSWord
or as a PDF by August 15, 2007. Diagrams,
photograph s, and illustrations should be in
black and white. Hard copies may be mailed
to Paul E. Drexler, 28 West Squan Road,
Clarksburg, NJ 08510 .

Current Meteor Showers
August: Beginning around July 17and last­

ing until approximately August 24, you will
see activity tied to the Perseids meteor show­
er. Its predicted peak is around 0500-0730
UTC on August 13. A possible tertiary peak
may occur around 1500 UTC. Amateur radio
communications data could confirm or detect
otherwise unobserved maxima. The K:-Cyg­
nids meteor shower is expected to peak on
August 18.

October: The Dra conids is predicted to
peak somewhere around 2030 UTC on
October 8, then again around 0910 UTC on
October 9. The Orionids is predicted to peak
on October 2 1.

November: The Leonids is predicted to
peak around 0250 UTC on November 18.
However, unlike recent showers , 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 78. Also visit the International Meteor
Organization' s website : <http://www.imo.
net/calendarI2007/>.
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By Keit h Pugh,* W5 1U

SATELLITES
Artificially Propagating Signals Through Space

Satellite Station Alternatives

Since my last column, I have participated in three major
ama teur radio eve nts: the Dayton Hamventi on®, Ham­
Co m, and Field Day. Th is yea r at the Hamvention® and

Ham-Com I had the opportunity to be in charge of real-t ime
demonstrations on the amateur radio satellites . In the past I have
usually done these demonstrations utili zing only the FM satel­
lites or give n a "rece ive only" demo on the SS B/CW bird s.
Working with Drew Glasbrenner, K04MA, last yea r inspired
me to include full de monstrations of the SSB/CW birds.

Thi s year I was determined to find a way to do full demos
on all of the bird s. In additi on to requiring multi -mode tran s­
ceiver capabi lity, SS B/CW dem os require more "hands-o n"
operation to do the precise tunin g required to comp ensate for
Doppler and match up your uplink and downlink while still
keeping the antenna pointed , etc. The RF environment at ham­
fests and major conventions represent s a challenge as well. In
this co lumn I will address some solutions to these demo prob ­
lems and expand into Field Day with a spec ial mode this yea r.

Multi-mode Satellite Demonstrations
Demos on the FM bird s are usuall y don e with little more than

a dual-band HT and an Arro w antenna or its equiva lent. On ly
one uplink-downlink pair is used per tran sponder, and Doppler
tuning in 5 -kHz steps of the higher frequency is adequate for
the mode V/U and UN birds. A full-duplex capability is high­
ly desirable so that you know for sure when you are "making
the bird," but it is not absolutely necessary. One hand can be
used to co ntro l the antenna and the other hand the channelized
FM radio.

On the SS B/CW birds, full-duplex operation is absolutely
esse ntial, and precise tun ing of both the uplink and downlink is
necessary to locate the station you wish to talk to, match up the
uplink to the downlink, and co ntinue to correc t for Doppler .
Th is nor mally requires two inde pendent radios, since most full ­
capability sate llite radios are usually a bit cumberso me for a
portable enviro nme nt. All of this must be done while kee ping
the antenn a(s) pointed at the bird. Most people co me up at least
"o ne hand short" to do all of this without some extra help .

Handheld multi -mode receivers such as the ICOM IC-R20,
Yaesu VR-500, and Kenwood TH -F6A are availabl e; howev­
er, these radios suffer, to vary ing degrees, from poor sensitivi­
ty, wide-open front ends, and marginal detectors. Some of these
pro blems can be tolerated in a benign RF environment, but not
at Dayton. None of the current handheld equipment has a
SSB /CW transmit capability.The best compromise I have fou nd
is the Yaes u FT-8 17 Back-Pack Radio. At least one of these is
necessary for the transmit capability. The FT-8 17 can be paired
with one of the other receivers mentioned above, or better yet,
with ano ther FT-8 l7. Many other co mbinations are also possi-

*3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <w5iu @.I.wbell.net>
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W51U at the Dayton Ham ventiontb demo area working AD -51
FM. The WA5VJB Cheap LEO Antennas and W51U Cheap AZ­
EL Positioner are in the background. (Photo courtesy of Bill

Reischl , KBfJAZB)

ble with larger, more powerful radios, but for the purpose of
this discussion I have chose n two FT-817s as the smallest com­
bination of radios that will provide acceptab le uplink and down­
link performan ce to do the job.

Two possibilities have been explored for the antenna control
prob lem. First, ass ign the task to anot her person. Seco nd, place
the anten na(s) on an AZ-E L pos itioner so that the antenna(s) do
not have to be held co nsta ntly-only updated periodica lly. Both
methods work, and the second method works better if a second
person is assig ned that task as well.

At both Dayton and Ham -Com the second method was used
most of the time on the SS B/CW birds and was implemented
with two WA5VJB "C hea p LEO Antennas" mounted on a
W5 IU "C heap AZ-E L Positioner." These are described in the
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Tel. 1-800-FB AMSAT or 1-301-589-6062

For information on
becoming an AMSAT

member and supporting
ham radio in space,

visit the AMSAT
web site at

www.amasat.org

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

CAT-400
Repeater Controller

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

The Cheap LEO Antennas and Cheap AZ-EL Positioner.

Field Day and AO-51 Mode LjU
This year the AD-5 1 Operations Team decided to run both

transponders simu ltaneously on AD-5 1 for Field Day. One ran

Summer 2006 and Wi nter 2005 issues of CQ VHF magazine,
respectively .

FM demos were planned for AD-5 1, SO-5 0, and AO-27.
However, only the AD-5 1 demos were actually done due to
time constraints . Successful SS B/CW demos were done on YO­
52 and AO-07. At one poi nt we actually had a "ro undtable"
going on YO-52. All of this was do ne with the Fl'-8 17s "bare­
foot" at 5 watts maximum.

The L-Band transverter and powe r-amplifier chain.

This contro ller comb ines the features of the popular CAT-250 contro lle r and
the RLS-IOOO Remote Link Switch into a fo ur-po rt controller ideally suited
for sophistica ted linking sys tems.

Features Include :
* Voice Synthes izer ID
* (20) Voice Messages
* (I ) Repeater Port
* (3) Remote Base Ports
* (4) DTM F Decoders
* CW Identifier
* DTMF Audio Mut ing
* DTM F Pad Test
* (40) User Macros
* (50) Event Macros
* (64) Control Functions
* (4) Logic Inputs
* (4) Output Switches
* Internet Firm ware Upgra des
* Optio nal Windows@Edito r

Ordering Information
CA T-400 Controller Board. Wired & Tested $399.00
RME-200L Rack Mount Enclos ure $49.00
ED-400 Window,\'®Editor $49.00

Computer Automation Technology Inc.
463 1 N W. s t« Ave nue, Suite 142, Fort Lauderdale, Florida 33309

Phone: (954) 978-6 17I - Fax: (56/) 488-2894
Internet: http://w ww.catauto.com
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The W5IU Field Day satellite array.

The Lockheed Martin Recreation Association Radio Club
members present at Field Day teardown. (Photo courtesy of

Bill Penny, WM5U)

Looking up the satellite array.
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Figure 2. Alternate hookups for Modes V/U and UIV.

Summary
Hamfests and Field Day are great fun,

but they also can be very challenging. The
FM birds are quite controversial on Field
Day due to single-channel operation and
the FM capture effect. We desperately
need a new HEO (High Earth Orbit) bird.
To this end, don 't forget to support the
AMSATs of the world in their efforts to
build and launch new and challenging
HEO satellites . Look for P3-E in late 2008
and Eagle after that. Good progress is
being made with both of these programs,
but they really do need your support.

73 de Keith, W5IU

ter-rnixer, an SSB Electronics PA-23 I0
linear power amplifier, and a Down East
Mi crowave power amplifier. This
mixer-power-amplifier chain (mounted
in the basket on the back of the helix)
provided approximately 20 watts of
power to the helix when driven by I watt
from one of the Ff-817s. This combi­
nation provided an excellent signal into
AO-51.

The newer technology con sisted of the
two Ff-8 17s (idea borrowed from the
demos) and an old Dell notebook running
SatPC32 and TxController software.
TxController is a program included with
SatPC32 that permits control of a sepa­
rate tran smitter while SatPC32 contro ls a
separate receiver, antenna rotors, full
Doppler correction, and all of the usual
graphical support expected these days.
Due to port limitations on the Dell note ­
book, it was supplemented by a four -port
USB hub and one USB to RS-232 serial
adapter. Antenna control was provided
through a LabJack and LabJack piggy­
back interface combination from one of
the USB ports to the Yaesu G-5500
rotors. Diagrams of thi s entire hookup are
provided. Figure I is the Mode LIU dia­
gram; Figure 2 is the alternate hookups
for Modes VIU and UN.

Gettin g this set up and working required
some attention to detail , but the results
were worth it. Full Doppler-correction
radio control along with automatic anten­
na control was great. In addition to both
mode s of AO-51, we also worked YO-52
and AO -27. We heard , but did not work,
SO-50 and AO -07 due to cockpit prob­
lems . We also missed the first good AO­
51 pass for the same reasons. The setup
was new to everyone and changed for each
bird . Next year these problems will be
solved by training, check lists, and a more
reliable power source.
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supplemented by a WD4FAB 28- turn
helix from the 1992 (a nd later) ARRL
Handbook. One year I built a set of these
for use on AO- I3 at WIAW/5 in
Arlington, Texas during the ARRL
National Conventio n. Only one of these
hel ix antennas was dri ven , although two
of the ori gi na l four we re mounted on the
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in the normal Mode YIU FM co nfig ura­
tion and the other one was configured for
Mode LtU FM . Mode LtU was the
"spark" I needed to get go ing and try
something new .

I decided to combine tec hno logy fro m
the old AO- I0 and AO- 13 Mod e L days
wi th newer software and radio techn ol ­
ogy of today.The old techno logy co n­
sisted of the us ual Hy-Gain Sa te llite
Pack antennas for 2 meters and 70 cm
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By Dr. H. Paul Shuch,* N6TX

THE ORBITAL CLASSROOM
Furthering AMSATs Mission Through Education

Following Suit

On September 8, 2005 , SuitSat (AMSAT OSCAR 54) started its long, desolate
journey. (NASA photo)

No amateur satellite has captured the
public imagination quite like
SuitSat, the discarded Russian

space suit that was tossed overboard from
the ISS (International Space Station) on
September 8, 2005, stuffed full of ham
radio equipment and dirty laundry.
Proposed by Sergey Samburov, RV3DR,
at the 2004 AMSAT Space Symposium
near Washington, DC, this innovative
project came together in a record I I
months and stands out as one of
AMSA T' s greatest educational successes
despite technical malfunctions that made
the suit's 2-meter beacon almost impos­
sible to copy, except by the best equipped
high-end ham stations. Nevertheless, stu­
dents around the world were galvanized
by an image evocative of a stranded cos­
monaut (see Photo I) , giving amateur
radio in general , and the ham satellite
community in particular, an unprecedent­
ed foot in the classroom door.

Not ones to sit on their laurels , Sergey,
Lou McFaddin, W5DID, Frank Bauer,
KA3HDO, and their ARISS (Amateur
Radio on the International Space Station)
team started right in planning a sequel. As
this column is being written , SuitSat2 is
rapidly taking shape in a handful of lab­
oratories and classrooms scattered
around the U.S. However, unlike his pre­
decessor, when this cosmonaut gets the
boot, he should not whisper, but roar.

No one knows exactly why the original
SuitSat's signals on Earth were several S-

*Director ofEducation , AMSAT
e-mail: <n6tx @amsat.org>
<www.AMSAT.org>
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units weaker than planned. Speculation
centers on malfunctions in the transmitter
itself, the antenna , and the coax that con­
nected the two. Nevertheless, significant
upgrades are planned this time around,
involving more transmitter power, better
coax, a new antenna design, a completely
different power system (more about that
later), and the use of SDR (Software
Defined Radio) technology for the first
time in an amateur radio satellite. In short,
this ain't your father's spacesuit.

The first SuitSat carried into space
messages from students around the
world . Some of these were the spoken
words of greeting, stored in digital mem­
ory and transmitted from orbit. Others
were essays and pictures contributed by
students to a CD-ROM attached to the
suit's chest. Unlike the golden records
carried into space aboard the NASA
Voyager interplanetary spacecraft three
decades earlier, this disk was never
intended to be recovered and studied by
intelligent extraterrestrials. Rather, it was
our own terrestrial students who were
given the opportunity to contemplate the
kinds of messages they would most like
to send off into space.

Looking beyond the first SuitSat, the
successor spacecraft will carry into
space not just student messages, but also
student hardware and software. Much of
the circuit fabrication and testing is being
carried out in an Software Defined Radio
course by a group of electronic engi ­
neering students at The College of New
Jersey in Trenton (see Photo 2). Under
the leadership of adjunct faculty mern­
bers Frank Brickle, AB2KT, and Bob
McGwier, N4HY, these undergraduates
are gaining experience in producing real
spaceflight-qualified hardware. What
better motivator can there be for tomor­
row 's leaders of technology? When the
suit gets the boot, I'm sure they will be
among the proudest youngsters on plan ­
et Earth.

"Working with these kids has been one
of the most enjoyable things I've done in
quite awhile," writes instructor Frank
Brickle, AB2KT, of his students. "They
seem genuinely turned on by walking the
tightrope without a net as far as SuitSat is
concerned. We all will be doing a very
good thing if we can continue to involve
these kids, and more like them, in future
AMSAT projects."
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At The College of New Jersey in Trenton , undergraduate Electronics Engineering
students work on the hardware and sof tware for SuitSat2 . AMSATmembers and fac­
ulty mentors Frank Brickle, AB2KT, and Bob McGwier, N4HY, stand at the back.

(N4HY photo)
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tran smit for the majority of its orbital life­
time , unlike its predecessor , whose (non­
rechargeable) batteries expired after just
a couple of week s.

The power system is one area of focu s
for The College of New Jersey engineer­
ing students. Frank Brickle says, "In talk­
ing out side of cla ss, a number of them
have expressed real interest in power. It' s
not a subject covered anywhere in their
curriculum. The biggest surprise abo ut
them as a gro up is how interested they are
in taking a new approach to very basic,
fundamenta l kinds of engineering issues,
and not necessarily the trendy, flashy top­
ics. This is an unexpected source of op ti­
mism , for me anyway."

Given the second suit's improved
power system, we hope numerous stu­
dents, in classrooms widely sca ttered
across our globe, will have the opportu­
nity for mul tiple recept ions and ongo ing
experiments. The more youngsters who
can hear SuitSat2 's digitally synthesized
voice, the more future space techn olo­
gists we ca n claim credit for cra nking
out. Isn' t that what AMSAT education is
all about?

However, whe ther they hear a peep
from Sui tSat2 's transmitter or not, I ex­
pect thousands of students will be cap ti­
vated forever by the image of the lonely
astronaut, spinning away into the black
void of space. If that isn 't an education­
al message, what is? 73, Paul, N6TX

Frank emphasizes that the comp lexity
of his students' project is not to be under­
estimated. "Since they 're working with
what is essentially the orbita l design, there
is nothing in the way of diagno stic hard­
ware or software, which is why Idescribed
them as walking a tightrope without a net.
Furthermore, given the complexity of
what the SDRlSDX in SuitSat2 will be
required to provide, the applications will
need to run in an unprece dented software
environment-preemptive multitasking
under freeRTOS (an open-source real­
time operating system). What the course
comes down to, then, is giving them a lit­
tle verbal swimming instruction and then
tossing them straight into the ocean.
Rather than being intim idated, they all
seem to be relishing the challenge and
meeting it with obvio us enthusiasm, just
the sort of attitude I have learned to expect
during my association with AMSAT.
Couldn't be a better match."

The first SuitSat burned up in the
Earth's atmosphere just six months after
orbital insertion, successfully co mplet­
ing its brief mission to boldly go where
no suit had gone before. (As a teac her, I
can't help but add, "to boldly spli t where
no infinitive has split before.") SuitSat2
will follow in its foots teps, which means
its mission too will be brief. However,
because it carries panels of photovo ltaic
so lar cells, and a sophisticated battery
charge regulator, this latest sui t should
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By Bob Witte,* K0NR

FM
FM/Repeaters-Inside Amateur Rad io's "Utility" Mode

FM VH F at Dayton 2007

Photo I. The Yaesu FTM-I OR remote head mounted on a motorcycle.

Photo 2. The ICOM IC-2820H dual-band FM transceiver with optional D­
STAR capability.

2820H has a full 50 watts output power
on both bands. The UT-123 option adds
D-STAR capability and a GPS receiver
to the IC-2820H. This is not just a GPS
interface; this is a full-GPS receiver built
into the rig, including an external GPS
antenna. The GPS positional data is

seen it used in a VHF amateur radio. It
will be interesting to see how much bet­
ter diversity receiv e work s in typical
mobile situations.

Most dual-band FM rigs have a lower
power output on the 70-cm band (com­
pared to the 2-meter band), but the IC-

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

After several years of not being able
to attend the Dayton Hamven­
tion®, this year my personal and

work schedules aligned to allow my
attendance at the world' s largest ham
radio convention. I was really looking
forward to getting back to Dayton, and I
wasn't disappointed. In this column,
we'll take a look at Dayton activities with
a FM VHF emphasis.

New Radios
Dayton is a great place for radio equip­

ment manufacturers to show off their lat­
est products. In particular, there were a
number of new dual-band FM 146-MHz!
440-MHz transceivers, a popular type of
rig for utility-mode ham radio . The ham
equipment manufacturers are always
looking for ways to differentiate their lat­
est equipment and offer us that new rig.

Yaesu presented its new FTM-lOR
transceiver, shown in Photo 1 mounted
on the handlebars ofa motorcycle. Yaesu
says this rig's detachable front panel is
waterproof and dustproof, ideal for in­
stallations exposed to the weather. The
rig has an optional Bluetooth® wireless
headset for hands-free operation. The
radio supports FM broadcast receive in
stereo along with an input for an exter­
nal CD player or MP3 player. Clearly,
Yaesu has put feature s into this rig with
the aim of being the entertainment cen­
ter for your ride.

At the ICOM booth, we found the IC­
2820H , the latest dual-band transceiver
with optional D-STAR and GPS capabil ­
ity (Photo 2). The rig includes a diversi ­
ty receive mode that is intended to
improve reception while mobile in the
face of varying signal strength . Diversity
reception uses two separate antennas
spaced a small distance apart, each grab­
bing the signal at a different physical
location, increasing the odds that one of
them will hear the signal well. Although
this approach is well known in the com­
munications world, it is the first time I've
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Photo 3. The Kenwood TM-V7IA dual -band FM transceiver.

show n on the large tran sceiv er displ ay , and the transceiver can
be config ured to tran smit position information at preset inter­
vals. Thi s is basically a D-STAR ver sion of APRS, but not com­
patibl e for traditional AX .25 packet-based APRS.

Kenw ood introduced the TM-V71 A dual -band tran sceiver,
also with a full 50 watt s of tran smit power on both bands (Photo
3). Thi s rig includes features aimed at makin g Echolink opera­
tion more co nvenient. For the Echolink user , ten DTMF memo­
ries are there to store your favorite Echolink node s. Just as impor­
tant , Kenwood made it easy to set up this rig as an Echolink node ,
with the right computer interfaces built into the rig (optional PG­
5H interface cable required ).

Like many dual-band FM rigs, this radio has a cros s-band
repeat feature that retransmit s the signal from one band to the
other. Kenw ood added an important improvement to cro ss-band
repeat-an automatic identifier (CW or optional voice record­
ing). Automatic identificati on is a key feature that has been miss­
ing for years. Unfortunately, TM-V71A IDer transmits every 10
minut es, even if the cro ss-band repe ater has been idle. Thi s make s
it act more like a "beacon" than a well -beha ved repeater identi­
fier. (Usually, a repeater identifier remains silent until there is
activity on the repeater. )

Ken wood also displ ayed the new TM -D71 0, the replacement
for the popular APRS/packet rig, the TM -D700A (Photo 4).
However, we are go ing to have to wait a whil e longer until this
rig is available. There were no dat a shee ts ava ilable at Dayton,
and the rig is expected to go on sale this fall.

D-STAR Happenings
For the FM VHF crowd, the biggest buzz at Dayton centered

on D-STAR. Of course, you would expect ICOM to be dis­
playin g their D-STAR line ofequipment (Photo 5), but the topic
of D-STAR showed up in severa l oth er plac es at the conven­
tion as we ll.

Th e D-STAR Forum wa s very well atte nde d, even though
it was held on Sunday morning-not ex actly prime time for
conve ntio n att endees! Greg Sarratt, W40ZK, ARRL
A laba ma Se ctio n Manager, and Jim McClelland, N5MIJ, of
the Tex as Interconnect Team, talked about how the deploy­
ment of D-STAR equipment was going in their respective
location s (Pho to 6).

www.cq-vhf.com
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Photo 4. The Kenwood TM-V71O, kept under glass at Dayton.

Photo 5. The displa y of ICOM D-STAR radios at the D-STAR
booth .

Previously, I had bumped into the work that the Texas team
is doing, but I was not aware of how the Alabama section has
embraced D-STAR with an emphasis on emergency commu­
nications. The Alabama section web site indicates there are 14
D-STAR systems on the air in the state, with many of these
repeater sites having repeaters on more than one band.

You may recall that I wrote an article on D-STAR technol­
ogy for the Winter 2006 issue of CQ VHF ("D-STAR Digital
Voice for VHFIUHF") . I received a few e-mail messages that
basically said, " I don 't see any reason for this new digital stuff;
my analog FM rig is just fine ." Thi s is not a big surprise, as
there are people out there who think single sideband is just too
radical a technology to be used on the ham bands. The attitude
I found at the D-STAR forum was ju st the opposite: Hams hun­
gered for information on how this new-fangled mode works and
how they can get involved with it. It reminds meofwhen AX .25
packet arrived on the scene years ago , with people interested
in playing with the technology and figuring out how to use it.
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Photo 6. Jim McClelland, N5MIJ (lef t),
and Greg Sarratt, W40ZK (right), dis­
cuss D-STAR repeater deployment at

the D-STA R Forum. Photo 7. An opera tional D-STAR repeater on display.

Whether you think D-STAR is the future
or not, it is refres hing to see the ham radio
co mmuni ty exc ited about so mething
new. Afte r all, many of us have a strong
interest in experimenting with radios and
new technology.

At the Frequency Coordinators Forum,
D-STAR was a hot top ic. It see ms that
most of the frequency-coo rdination orga­
nizations are receiving requests for the
coordi nation of D-STAR repeaters
(Photo 7). Th is led to a lively discussion
of "w here to put them ," since in many
region s the available 2-meter repeater
pairs are all coo rdinated. In some areas
of the co untry, D-STAR rep eaters are
bein g dropp ed into the ex isting band
plan , having ei ther 20-kHz or 15-kH z
channel spacing. Thi s approach certain­
ly works, but it does not take advantage
of the nar rower band width of the D­
STA R signals (more like IO-kHz chan­
nel spac ing).

Robert Shepard, KA9FLX, Techni cal
Co mmittee Chair for the Illinois Repeater
Association, put together a proposal for
migrating ex isting analog FM channels
to digi tal ones. Basically, the Illinois pro­
posa l provi des for IO-kH z channel spac­
ing on 2 meters, while 70-cm repeaters
split exis ting 25-kHz channels to create
12.5-kHz digital channels. Whil e the fre­
quency coordinators tended to agree that
there was a serious band -plan issue to be
solved, there was no clear agreement on
the best method for moving ahead.

Mark Th ompson , WB9QZB , invited
everyone to parti cip ate in the Yah oo
group (illinoisdigitalham) that he started
to discuss digital ham radio. Despite the
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"Illinois" name, this lively group has par­
ticipants from all over the U.S.

Homebrew D-STAR
One of the issues with D-STAR is that

ICOM is the only man ufacturer selling
equipment in the U.S. (Kenwood has
marketed D-STAR gear in Japan but has
not chosen to bring these pro ducts to
North Amer ica.) Whether the perception
is reality or not, outside ofJapan D-STAR
looks like an ICOM proprietary technol­
ogy: If you are goi ng to have D-STAR,
you are go ing to have to buy ICOM.

Well , Robin Cutshaw, AA4 RC, decid­
ed to change all that. Robin co nstructed
and demonstrat ed a homebrew D-STAR
2-meter tran sceiver at his booth at the
Ham venti on®. Alth ough the D-STAR
standard is touted as "o pen," it still re­
qu ires significant reverse engineering to
make this radio work. Rob in says he is
co mmitted to making his work avai lab le
to everyone, so keep an eye on this web­
site: <http://www.opends tar.org/>.

Wh ile it is still not clear where this will
lead, it does prove that there is enough
information, technology, and parts avai l­
able out there for hams to construct D­
STA R-co mpatible transceivers.

Is a D-STAR System
a Repeater?

Anoth er co ntrove rsy winding its way
through the aisles was this question of
whether D-STAR sys tems are rea lly
repeaters. Thi s apparently was init iated
when a ham e-rnailed Bill Cross, W3TN ,

of the FCC Wireless Telecommunica­
tions Bureau asking for clarification on
whether D-STAR systems are repeaters
or some kind of digital station. The argu­
ment goes like this: Since a D-STAR
repeater takes in received digital data,
processes it, and forwards it on to the
transmitter, it operates as a store-and-for­
ward digital station. Said another way,
the repeater output is not really simulta­
neous with the repeater input; it is
processed and de layed. Why is this
important? Well, if a D-STAR system is
not a repeater, then it doesn't need to be
coordinated like a repeater, and it can be
deployed on frequencies tha t are not
specified for repeater operation.

Bill Cross spoke at the FCC Forum and
was asked about this specific issue. He
gave a very long answer (available for
download as an audio file, see below),
which I' ll summarize this way:

• The amateur radio licensee is solely
responsible for operating his station con­
sistent with FCC rules and regulations.

• Don't believe everything you read on
the internet, especially an e-mail that
answers a question without including the
context of the original question.

Okay, both of those statements are true,
but they don't really answer the question
of whether D-STAR systems are consid­
ered repeaters under the FCC rules. My
opinion that it is an interesting armchair
lawyer debate, but like most such debates
it doesn't really accomplish much . I see
D-STAR systems as being fixed in fre­
quency, occupying a pair of duplex fre­
quencies, and requ iring frequency coor­
dination to prevent interference. It sure

Visit Our Web Site



Photo 8. Who says ham radio has to be expens ive ?

Resources
Open D-STAR: <http://www.opendstar.org/>
Texas Interconnect Team: <www.k5tit.org>
Alabama Section D-ST AR: <http://www.arrl-al.org/A labama_link.htm>
KA9FLX Digital Migration Plan (Illinois Repeater Association): <http://www.ilra.net/

The%20Di gital%20Mi gration -IR A_R0428071 .pdf>
Illinois Digital Ham gro up: <http://gro ups.yahoo .co m/gro upli llinoisdig ita lham!>
The Rain Report (June 21,2007) , audio recording of co mments by Bill Cross, W3TN, co n­

ce rning D-STAR repeaters: <http: //www.therainreport.com/ra inrepo rt_a rchive/rainreport­
6-2 1-2007.mp3>

sounds like a repeater to me. (If it looks
like a duck, quacks like a duck . . . it prob­
ably is a duck. )

Where's Project 25?
As I said earlier, the buzz at Dayton

was around D-STAR, but occasionally
we heard some comments about APCa
Project 25. There are hams with P25 sys­
tems on the air, but there is no manu­
facturer pushing ham radio adoption of
P25. It seems that the typical scenario is
for hams who are involved in land ­
mobil e communications to redeploy
their favor ite P25 repeater equipment
onto the ham band s. Commercial P25
radios generally are more expensive than
equivalent D-STAR gear, but the cost
will come down as the commercial gear
becomes ava ilable on the used market.
Commercial radios usually are very
channeloriented and don 't have the flex­
ible fea tures of your typical ham rig.
This will limit the adoption of P25 by the
ham radio community, unless, of course,
some innovative amateur radio manu­
facturer decides to offer a P25 rig tuned
specifically for the ham market. Now
that could get interesting.

Classic FM Gear
A visit to Dayton is not complete with­

out a trip or two through the flea market.
The flea market is usually a great spot to
pick up well-used land-mobile FM gear
from GE, Motorola, etc. I spotted a pile
of handheld rigs starting at the bargain
price of $5 eac h (Photo 8). There is
always an extensive collection of re­
peater parts and repeater systems, every­
thing from used duplexers to complete
repea ter systems (Photo 9). There is
always so much stuff from which to
choose that I have to be careful not to take
home that "treasure" that ends up being
on my table at the next local swapmeet.

Summary
Attending the Dayton Hamvention®

was a great experience, one that I highly
recommend. Thanks to the members of
the Dayton Amateur Radio Association
(DARA) for putting on an outstanding
ham radio event.

If you have thoughts about this column
or FM VHF in general, please drop me a
note at <bob@kOnr.com> or stop by my
blog at <http://www .kOnr.com/blog>.

73, Bob, K0NR

Photo 9. A UHF
repeater fo r sale in
the fl ea market,

www.cq-vhf.com Summer 2007 . CO VHF • 77



lL ~

By Tomas Hood,* NWlUS

PROPAGATION
The Science of Predicting VHF-and -Above Rad io Conditions

('

Calline All North American VHF
Amateur Radio Operators!

What is the most exo tic propagation mode you person­
ally have experienced while opera ting on VHF ?
Pinging your signal off of a meteor trail? Catching

aurora-mode DX? Making contacts by way ofback-scatter prop­
agation? Or have you worked stations in nearby states by way
of sporadic-E propagation ?

While there are a fair number of VHF operators mannin g the
weak -signal and non-FM-mode seg ments of the VHF ham
bands, there seems to be a significant lack of serious, system­
atic observations on a grand scale in North America. There are
those involved with PropNET <http :// propnet.org/> , and there
are many who post individual spots on DX clusters. However,
is there a conc erted effort by the VHF community in North
America to collect and study the vast operational data in a way
that uncovers the rich VHF radio signal propagation phenom e­
na that occur each season?

Such a systematic activity is alive and well in Europe. For
instance , you can find a great amount of material presented at the
"Amateur Radio Propagation Studies" website (http://www.
df5ai.netl) by Volker Grassmann , DF5Al. He postulates, and I
concur, that the absence of systematic studies of operational data
is an obstacle in the discovery and deeper understanding of VHF
radio propagation in North America. The majority of the studies
Volker presents on his website are Eurocentric.

There are unanswered questions about VHF propagation in
North America. For instance, Volker point s to the different
propagation characteristics of Europe and North America dur­
ing the sporadic-E season between May and September. Does
sporadic-E activity in North America track with the level of
activity in Europe, or are there vastly different systems at work
in the sporadic-E season in each area of the world?

Because there does not seem to exist any systematic collection
of daily and seasonal VHF DX information on a grand scale (more
than a handful of die-hard VHF stations posting on DX reflec­
tors), it is difficult to analyze the real VHF propagation phe­
nomena across the vast geographical area of North America .
Scientific background data such as ionosonde, sferics, and upper­
air sounding data is easily obtained. However, there ' s very little
information from the VHF community about daily continent­
wide propagation on a grand scale (hundreds of operators repre­
senting all of the geograp hical regions).

What is FAI?
An example of what needs to be studied by the VHF co m­

muni ty is the Field-Aligned Irregularities (FAI) related prop -

*P.O. Box 213, Brinnon, WA 98320 -0213
e-mail : <mv7us@hfradio.org>
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aga tion modes. A field -al igned irregular ity is a dense "cloud,"
or bubble, that becom es aligned with the power ful geomag­
neti c field lines that run fro m eac h of the Ea rth's poles. A
great deal of scientific research has been and is bein g per­
formed to understand the FAI phenomenon. How ever, the
ham radio VH F community knows only the most obv ious
occ urre nce of FAI propagation , such as when the den se ion ­
ized patches form during aurora and ca use VHF signals to
refract in the E region of the ionosph ere, where the den se
patches ride the turbulent geomagnetic fie ld lines, ca us ing
broad Doppl er shifts in frequency.

However, there is a lot more FAI activity occ urring all the
time, acco rding to the resea rch coming out of many universi­
ties and scientific communities. A study by scie ntists in India
revealed that a total eclipse of the sun causes coo ling within the
dark, superso nic disc created by the moon' s shadow as it races
across the Earth. In turn , that coo ling causes grav ity waves that
form plasma disturbances. These plasma waves align with the
magnetic field lines and can refract radio waves at some range
of frequencies.

It follows, then, that other forms of plasma disturbance in the
ionosphere can cause the same formation of dense patches of
ionized gas, which in turn can become field-aligned and could
then possibly refract radio signals. Could perhaps lightning jets,
or tempera ture inversions, or other grav ity-wave eve nts cause
FAI? Non-amateur- radio resea rchers say yes . Their research
eve n hints at possible meteor-trail plasma cloud s contributing
to FAI propagation. Have we as a community uncovered any
of these occ urrences? Do we know what to look for?

We need a very large increase in the number of radio opera­
tors attempting long-distance communications on the low VHF
spectrum, using many different modes and techniqu es. Also, with
that increase in the number of researchers, we need to have a cen­
tralized place to collect all of the data, and then a way to begin
analyzing the patterns and events to see what really is possible
on VHF. I am convinced that we have only begun to scratch the
surface of understanding VHF propagation.

That' s ju st on VHF. What about UHF resea rch on a grandi
sca le? Remember, "yo u can' t work 'em if you can' t hear 'em,"
and you can' t hear them if you are not working the band. Not
enough research is being done on a continent-wide basis, and a
large number of operators is needed on a daily bas is to really
uncover any unique- rare or not-phenomena that might exist
on VHF and UHF by way of the ionosphere.

If you are new to the world of VHF radio, I challenge you to
explore how you might be a part of the movement to research
the "w ild frontier" of North American VHF propagation on a
large scale.This is a call for opera tors, data handlers, researchers

Vis it Our Web Site
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Digital Modes for All Occasion
By Murray Greenman, ZL1PBPU
RSGB, 2002 Ed., 208 pages .
Simply the most "complete" book on Digital Modes
available. Over 100 illustrations! $ 50

Order: RSDMFAC 27.

Radio & Electronics Cookbook
By George Brown, M5ACN
RSGB. 2001 Ed.
A collection of the very best weekend projects from D-I-Y
RADIO magaz ine. Step-by-step instructions make this book
ideal for hams wanting to build their skills and knowledge .

Ord er: RSREC $28.00

Practical Antennas for Novices
By John Heys, G3BDQ
RSGB, 1st Ed., 1994, 52 pages .
How to build simple but efficient antennas for each of the
Noivce bands up to 434MHz plus ancillary equipment to
ensure they're working! . $12 50

Order: RSPAN •

Practical Receivers for Beginners
By John Case , GW4HWR
RSGB, 1996 Ed., 165 pages
Selection of easy-to -build receiver designs suitable for ama­
teur bands (including microwaves) and simple fun projects
and test equipmen t. $24 00

Orde r: RSPRN •

Packet Radio Primer
By Dave Coomber, G8UYZ & Martin Croft, G8NZU
RSGB, 2nd Ed., 1995,266 pages
Detailed practical advise for beginners. Completely revised
and greatly expanded to cover developments in this field
and beyond bare basics into advanced areas such as

satellite operations. $16 00
Order: RSPRP •

HF Antenna Collection
RSGB, 1st Ed., 1992.
233 pages .
A collection of outstanding articles and short pieces which
were published in Radio Communication magazine during
the period 1968-89 . Includes ingenious designs for single
element, beam and miniature antennas, as well providing

comprehensive information about feeders , tuners , baluns , testing , modeling,
and how to erect your antenna safely. $1 00

Order: RSHFAC 6.

RSGB Books from
VHF/UHF Handbook
Edited by Dick Blddulph, MOCGN
RSGB, printed 2002., 317 pages .
One of the most complete guides on the theory and practice
of reception and transmiss ion on VHF/UHF band . Hundreds

Iao_........ld of illustrations and photos . Order: RXVUH $35.00

Shipping and Handling: US and Possessions $5.00 for the first book, $2.50 for
the second , and $1 for each additional book.FREE SHIPPING ON ORDERS
OVER $75.00 (merchandise only). Foreign - Shipping will be calculated by
order weight and destination and will be added to your credit card charge .

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

Iii. 516-681-2922; Fax 516-681-2926; _.1
OrderToll-Free 800-853-9797

The re is very little anticipation ofsignificant Draconids activ­
ity this year. The Draconids is primari ly a periodic shower
which produced spec tacular, brief meteor storms twice during
the last century, in 1933 and 1946. Most recen tly, in 1998, we
saw a moderate peak of the Zenith Hourly Rate (ZHR) reach­
ing 700. This was due to the stream's parent co met,
2 1P/Giacobini-Zinner, return ing to perihelion. There was a
small outburst of activity in 2006. There is discussion that this
year the activity cou ld be a strong minor storm .

Other Meteor Showers of the Summer

The Perseids
We are entering a period of the year in which we can work

VHF OX off meteor trails. One of the most reliable yearly mete­
or showers is the Perseids. The Perseids, like other meteor
showers, is named after the cons tellatio n from which it firs t
appeared to have come. This shower's constellatio n is Perseus,
which is located near Cassiopeia. The Perseids favor northern
latitudes. Because of the way Comet Swift-Tuttle's orbit is tilt­
ed, its dust falls on Earth's Nort hern Hemisphere. Meteors
stream out of the constellation Perseus, which is bare ly visible
south of the equator.

Lewis Swift and Horace Tuttle, Americans worki ng inde­
pendently, discovered a comet in Augus t of 1862. Three years
later, Giovanni Schiaparelli (of Martian "canali" fame) rea lized
it was the source of the August Perseids meteors. The comet,
now known as Comet Swift-Tuttle, leaves a trai l of dust that
Earth passes through during August.

Th is year, the Perseids will be active from July 17 through
August 24, and shou ld peak between 0500 UTC and 0730 UTC,
August 13.The number of visual meteors is expected to be about
100 per hour. It is possible, using high-speed CW, to rea lize a
much higher hourly rate, since many meteors that are not visi­
ble might contribute to the ionization necessary for long-dis­
tance contact.

The Perseids shower begins slowly in mid-July, fea turing
dust-size meteoroids hitting the atmosphere . As we get closer
to August 12, the rate builds. For work ing VHF/U HF meteor
scatter, this could prove to be an exc iting event.

The best time for working the Perseids VHF/UHF via mete­
or scatter in North America is during the hours before midnight ,
until about 5:00 AM local time.

The characteristic Perseids burn is bright white or yellow and
typically lasts less than half a seco nd. The brig hter meteors usu­
ally leave a persistent train, or "smoke trail," that lasts a second
or two after the meteors have vanished. This is not really smoke
at all, but rather ionized gas created by the meteors passing
through the atmosphere at tremendous velocities. It is this trail
that potentially reflects the VHF radio signal.

and ana lyzers, and promoters of VHF propagation exp loration.
If you are a veteran VHF DXer, contribute your know ledge and
pass ion to this new initiative. Can you write software to help
analyze such vast data? Perhaps you are great at organizing data
on such a scale. Most of all, if you have any interes t in the sci­
ence behind getting your signal from here to there, any interest
in VHF operation beyond chatting on a local repeater, then jo in
up with as many other VHF exp lorers on the air and let' s see
what we can discover.
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Understanding, Building ~
& Using Baluns & Ununs ~
by Jerry Sevick, W2FMI

Successor to the popular and authoritative Baluns and
Ununs. Includes a great deal of new tutorial material , new
desig ns. and clear exp lanations of how and why they work.

The Draconids meteors are exce ptionally 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 meteor-scatter mode, since we might see storm­
level activity this year.

Meteor activity improves somewhat with the Orionids later
in October. The Orionids showe r is active fro m October 2
through Nove mber 7, peaking on October 21. This year the
hourly rate could reach about 30 meteors per hour. This is
expected to increase in the next year, as well.

For more information, take a look at <http://www. imo.netf
calendarI2007>. Check out <http://www.meteorscatter.netf
metshw.htm> for a very useful resource covering meteor scat­
ter and up-coming showe rs.

$19.95

$19.95

Order No. SWP

Order No. 2BU

The NEW Shortwave
Propagation Hdbk
by W3ASK, N4XX & K6GKU
A comprehensive source of HF
propagation princip les, sunspots,
ionospheric predictions, with
photographs, charts and tables
galore!

Feedback, Comments,
Observations Solic ited!

73 de Tomas, NW7US

I am looking forward to hearing from you about your obser­
vations of VHF and UHF propagation. Please send your reports
to me via e-mail, or drop me a letter about your VHF/UHF expe­
riences (sporadic-E, meteor scatter, etc.). I'll create summaries
and share them with the readership. You also are welcome to
share your reports at my publi c forums at <http://hfradio.
org/forums/>. Up-to-date propagation inform ation can be
found at my propagation center at <http://prop.hfradio.org/>
and via cell phone at <http ://wap.hfradio.org/>.

Until the next issue, happy weak-signal DXing.

The Solar Cycle Pulse
The observe d sunspot numbers for April and May 2007 are

3.7 and 11.7. The smoothed sunspot counts for October andi
November 2006 are 14.2 and 12.7.

The monthly 10.7-cm (preliminary) numbers for April andi
May 2007 are 72.4 and 74.5. The smoothed 1O.7-cm radio flux
for October and November 2006 is 79.4 and 78.5, respectively.

The smoothed planetary A-index (Ap) for Octo ber and!
November 2006 is 8.6 and 8.5. The monthly readings for April
and May 2007 are 9 and 8.

The monthly smoothed sunspot numbers forecast for
August through October 2007 are 13.5, 15.5, and 18.1, while
the monthl y smoothed 10.7-cm radio flux is predic ted to be
75.5, 76.4, and 77 .8 for the same per iod. Give or take about
12 points for all predictions. (Note that these are preliminary
figures. Solar scientists make minor adjustments by careful
review after publi shin g.)

Wh at do these numbers indicate? It looks very possibl e that
this is the start of solar Cycle 24 . Whil e many expert fore­
cas ters predicted a delayed ending and prolonged start to a
new cycle, the current numbers indicate that the sun may be
ramping back up. Co uld Cycle 24 be the big cycle tha t some
have pred icted ? More recent pred ictions by so me, notabl y at
NAS A, forecast a moderate-to-weak so lar cycle. However,
those same forecasters predict that per haps Cycle 24 won' t
start until late 2008 . I'm pred ict ing that the earlie r forecast,
which ind icates that Cycle 24 will be one of the stro ngest
since the 1950s, is more acc urate , and that the end of Cycle
23 has just occ urred.

--~~--

$27.95
Order No. MILSPEC

I ~--'--,HR Anthologies~
...-!:.-=---.J.J...; .

Buy al/4 for only $75

lL SPEC Radio Gear
KOREAN WAR TO PRESENT DAY
by Mark Francis, KlOPF

Detailed write-ups for many famili ar sets: PRC -25/-77.
RT-68, PRC-l099, GRC-l06, GRR -5, R-392 and
more, Over 230 pages of operation, modifi cation , and
maint enance tips and info,includin g 200+ illustrations .
Ancillary equipment, useful hints and mods, how to find surplus,
and much, much more!

The Short Vertical Antenna & Ground Radial
by Jerry Sevick, W2FMI

This small but solid guide walks you through the design
and installation of inexpensive , yet effective short HF
vertical antennas. Antenna restrictions a problem?
This book could keep you on the airl $ 00

Order No. SVERT 10.

W6SAI HF Antenna Handbook
by Bill Orr, W6SAI

Inexpensive, practical antenna projects that work! Guides you
through the build ing of wire , loop, Vagi and vertica l antennas.

Order No. HFANT $19.95

Now you can enjoy co llections of the best material
published in Ham Radio magazine, conveniently

arranged by subject and original publi cation date.
Choose your interest, your time period and choose your anthology!

Homebrewing Techniques ....Order # AH OME
Test Eqpt & Repair Techniques...Orde r # ATEST
Antennas- 1968·1972 Order # ANTS1
Antennas · 1973·1975 Order # ANTS 2
Get al/ 4 for $75 + Free shipping ...Order # ASET

Heathkit - A Guide to the AR Products
by Chuck Penson, WA7ZZE

This greatly expanded Second Edition is a must for
collectors and Ham history buffs! Pick up this 328-page
volume and you won't be able to put it down!

Order No. HEATHKIT $29.95

CQ Communications Inc.
25 Newbridge Rd., Hic ksville , NY 11 801
~ 5 16-681-2922; Fox 5 16·681·2926 ~

Orde r Toll -Free 800·853·9797 ~

Shipping &Handling: U.S. & Possessions - add$5 for thefirst item, $2.50 for the second and
$1foreachadditional item.' FREE shippingonordersover$75.00 (merchandiseonly). Foreign­
Calculated by orderweight anddestination and addedto your creditcard charge .
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CQ's 6 Meter and Satellite WAZ Awards
(As of July 1, 2007)

By Floyd Gerald,· N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Callsign
I N4CH
2 N4MM
3 JIICQA
4 K5UR
5 EH7KW
6 K6EID
7 KeiFF
8 JFIIRW
9 K2ZD
10 W4VHF
I I cates
12 JR2AUE
13 K2MUB
14 AE4RO
15 Dl3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
2 1 W8PAT
22 K4CKS
23 HB9RUZ
24 JA3IW
25 IK1GPG
26 WIAIM
27 KllPS
28 W3NZl
29 K1AE
30 IW9CER
31 1T9IPQ
32 G4BWP
33 lZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVID1G
37 KeiAZ
38 WB8XX
39 K1MS
40 ES2RJ

Zones ne-eded to have all 40 confirmed
16,17,18,19,20,21,22,23,24,25,26,28,29,34,39
17,18,19,21,22,23,24,26.28.29,34
2,18,34,40
2,16,17,18,19,21,22,23,24,26,27,28,29,34,39
1,2,6,18,19,23
17,18,19,21,22.23,24,26,28,29,34,39
16,17,18,19,20,21,22,23,24,26,27,28,29,34
2,40
2,16,17,18,19,21,22,23,24,26,28,29.34
2,16,17,18,19,21,22,23,24,25,26,28 ,29,34,39
1,2,3,6,7,12,18,19,22,23,25,28,30,31.32
2,18,34,40
16,17, 18,19,21,22,23,24,26,28,29,34
16,17,18,19,21,22,23,24,26,28,29,34,37
18,19,23,31,32
2.16,17,18.19.20,21.22,23,24,26,28,34.39,40
3,4,16,17,18,19,20,21,22,23,24,26.29,34.39
1,2,3,6,7.10,12,18,19,23,31
1,2,3,4,6,7, I0, 12,18,19,23,26.29,31,32
1,2,3,4,6,9, I0,12,18,19,23,26.31,32
16,17,18,19,20,21,22,23,24,26,28,29,30,34,39
16,17,18,19,21,22,23,24,26,28,29,34,36,39
1,2,3,6,7,9, I0, 18,19,23,3 1,32
2,5,18,34,40
1,2,3,6,10,12,18,19,23,32
16,17,18,19,20,21,22,23,24,26,28,29,30,34
16,17,18,19,21,22,23,24,26,27,28,29,30,34,37
17,18,19,21,22,23,24,26,27,28,29,34
2,16,17,18,19,21,22,23,24,25,26,28,29,30,34,36
1,2,6,18,19,23,26,29,32
1,2,3,6,18,19,23,26,29,32
1,2,3,6,12,18,19,22,23,24,30,31,32
I
16,17,18,19,23,26,34,35,37,40
17,18,19,21,22,23,24,25,26,28,29,30,34
1,2,17,18,19,21,23,24,26,27,29,34,40
16,17,18,19,2 1,22,23,24,26,28,29,34,39
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

41 NW5E
42 ON4AOI
43 N3DB
44 K4Z00
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 T15KD
50 W9RPM
51 N8KOl
52 K2YOF
53 WA IECF
54 W4TJ
55 JM 1SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 O K1MP
60 W9JUV
61 K9A B
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IKeiPEA
69 W4UDH
70 VR2XMT
71 EH9IB
72 K4MQG
73 JF6EZY
74 VE IYX
75 O K1VBN
76 U17QF
77 K5NA
78 14EAT
79 W3BTX
80 JH1HHC
81 PY2RO

17,18,19,2 1,22,23,24,26,27,28,29,30,34,37,39
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
2,17,18,19,2 1,22,23,26,27,34,35,37,38,39
2, 17,18,19,21,22,23,24,26,29,34,37
17,18,19,21,22,23,24,26,28,29,30,34,35,39
17,18,19,21,22,23,24,25,26,28,29,30,32,34
17,18,19,2 1,23,24,25,26,27,28,29,30,34,36
17,18,19,21,22,23,24,25,26,27,28,29,34,39
2,18,34,40
1,2,3,6,12,18,19,23,31,32
15,16,17,18,19,20,21,22,23,24,34,35,37,38,40
1,2,17,18,19,2 1,22,23,28,34,35,37,38,39,40
1,2,3,10,13,18,19,23,28,32
2, 17,18,19,21,22,23,24,26,28,29,30,34
2, 16,17,18,19,21,22,23,24,26,28,29,30,34
2, 12,17,18,19,21,22,23,24,26,28,29,30,34,36
17,18,19,21,22,23,24,25,26,27,28,29,30,34,36
2,17,18,19,21,22,23,24,26,28 ,29,34,36,37,39
2,5,9,10,18,23,34,36,38,40
16,17,18,19,20,21,22,23,24,26,28,29,34
17,18,19,2 1,22,23,24,26,28,29,30,34
1,2,3,6,7,10,18,19,22,23,26,28,29,31,32
16,17,18,19,21,22,23,24,26,27,28,29,30,34,39
2,5,6,9,18,23,40
1,2,3,6,10,17,18,19,23,27,28
17,18,19,21,22,23,24,25,26,28,29,30,34,39
2,4,5,6,9,19,34,35 ,36,40
17,18,19,23,24,26,28,29,30,34
1,2,3,6,7,10,12,18,19.22,23.24,32,34
1,2,3,6,10,12,13,19,24,26,30,31
16,17,18,19,21,22,23,24,26,28,29,33,37,39
1,2,6, I0,18,19,23,32
17,18,19,22,23,26,34,37,38
2,5,7,9,18,34,35,37,40.
1,2,17,18,19,21,22,23,26,28,29,30,38,39,40

Satellite Worked All Zones
No. Ca llsign Issue date Zones Needed to have

all 40 confir med
1 KL7GR F 8 Mar. 93 None
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I June 93 None
4 OH5LK 23 Jun e 93 None
5 AA6 PJ 2 1 July 93 None
6 K7HDK 9 Sept. 93 None
7 W INU 13 Oct. 93 None
8 DC8TS 29 Oct. 93 Non e
9 DG2SB W 12 Jan . 94 None
10 N4SU 20 Jan . 94 None
II PAOAND 17 Feb. 94 None
12 YE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 None
14 O E3JIS 28 Feb. 95 None
15 JA IBLC 10 Ap r. 97 None
16 F5ETM 30 Oct. 97 None
17 KE4S CY 15 Apr . 0 1 10, 18,19,22,23,

24,26,27.28.
29 ,34,35,37,39

18 N6 KK 15 Dec. 02 None
19 DL2AYK 7 May 03 2, 10, 19,29,34
20 N 1HOQ 3 1 Jan. 04 10,13,1 8,19,23,

24 ,26,27 ,28,29,
33,3 4,36,3 7.39

2 1 AA6NP 12 Feb. 04 None
22 9Y 1XE 14 Aug. 04 2,5,7,8,9, 10, 12, 13,

23,3 4,3 5,36,37 ,40
23 VR2XMT 0 1 May 06 2.5,8.9. 10.1 1. 12.13,23.3 4,4 0

CQ offers the Satellite Work All Zones awa rd for stations
who confirm a minimum of 25 zones worked via amateur radio
satellite. In 200 I we " lowered the bar" fro m the original 40 zone
requirement to encourage participation in this very diffi cult
award. A Satellite WAZ certificate will indicate the number of
zones that are confirmed when the appli cant first applies for the
award,

Endorsement stickers are not offered for thi s award,
However, an embosse d, go ld seal will be issued to you when
you finally confirm that last zone.

Rules and appl ications for the WAZ program may be ob­
tained by sending a large SA E with two units of postage or an
address label and $ 1.00 to the WAZ Awa rd Manager: Floyd
Gerald, N5FG , 17 Green Hollow Rd" Wiggins, MS 39577. The
processing fee for all CQ awards is $6.00 for subscribers (please
includ e your most recent CQ or CQ VHF mailing label or a
copy) and $ 12.00 for nonsub scribers. Please make all checks
payable to Floyd Gerald . Applicants sending QSL cards to a
CQ Checkpoint or the Award Manager must includ e return
postage, N5FG may also be reached via e-mail: <n5fg@cq­
amateur-radio.com>.

*17 Green Hollow Rd., Wiggills, MS 39577; e-mail: <1l5jg @cq-amateur-radio.com>
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By Dr. H. Paul Shuch," N6 TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

Dr. SETl's spacecraf t orbits the sun at about one l Osthausandth the speed of light.
Its fuel economy is 200-billion gallons per light year (see text ).

Tuning the bands in search of an in­
terstellar CQ, we become aware
that the universe is immense. When

contemplating its magnitude, we need a
whole new yardstick. For astronomers,
that yardstick is the light year (LY), the
distance light travels in one year.

However, that doesn't tell us very
much , does it? I mean, how many of us
can close our eyes and visualize the speed
of light? I can't. I can board an airliner
and know that I am traveling at, say , 78
percent the speed of sound, but even that
velocity challenges my comprehension.

Just how fast does light travel, how far
doe s it go in a year, and how can we use
that knowledge to assess our place in the
universe? I could tell you that a light year
is a quarter of the distance to the nearest
star. However, from my vantage point
under this ocean ofair, one star looks pret­
ty much as remote as the next, so that
doesn't clarify things at all.

Still , Mach I, the speed of sound, is a
familiar concept to most of us. We know
that if we see a lightning flash and then 5
seconds later we hear the thunder roar , the
storm must be abo ut a mile away. We
know this because sound travels at about
one fifth of a mile per second, and light
(at leas t over such limited distances)
seems to arrive instantaneously.

Well , in fact, light travels about a mil­
lion times faster than sound, so we can
quantify the speed of light, very approx­
imately, as Mach I million. Thus, a light
year is about how far we 'd go in a mil­
lion years, traveling at Mach I, or how far
the Concorde (which flew at Mach 2)
would have gone in 500,000 years-if it
didn 't have to stop for gas.

Of course, we all have to stop for gas,
sooner or later. My little Volkswagen
Beetle gets about 30 mile s to the gallon
on a good day. Just how many gallons of
fuel would I need to drive a light year, and
how many times would I have to stop to
fill up?

"Executive Director, The SET! League, fnc.,
<www.setileague.org>
e-mail: <n6tx@setileaglle.org>

The textbooks tell us that one LY is
abou t 6- trillion mile s. Let ' s see if we can
sink our teeth into that one . Well , 6 tril ­
lion is 6,000 billion, so at 30 mile s per
gallon, we merely need to di vide 6,000
by 30 (tha t equals 200 ) and then tack a
billion on the end .

Okay, 200 -billion gallons of fuel. A 20­
gallon gas tank means we need to fill up
(let 's see, 200 billion divided by 20
equals . .. ) lOvbillion times. How long do
you suppose that will take us?

Each gas stop consists of pumping the
petrol , paying for it, visiting the rest-room ,
grabbing a cup of coffee, and maybe mak­
ing a phone call to home to keep the spouse
appri sed ofour progress. Let ' s say 12 min­
utes per pit stop. That ' s 5 to the hour,
which mean s we spend-let's see now, 10
billion divided by 5 equals-2-billion
hours spent at interst ellar service plazas. I
wonder what that is in years?

Now there are 24 hours in a day and
365 days in a year. Multiplying the two

together, we see that a yea r co nsists ofj ust
under la-thou sand hours. (I told you this
would be approx imate.) Dividing 2 bin­
lion by 10,000, we find we' re spending
20,000 yea rs j ust fueling up. That' s fo r ~

hypothetical one light- year trip, and Wf

haven 't eve n begun to ca lculate the dri­
ving time !

Were th is space ship on which Wf

reside traveling at the spee d of light , ~ .

would, of co urse, travel one LY in exact·
Iy one Eart h year. In fact, however, Ea
is a slow boat to nowhere. Is it possible
that during its brief history our planet hal
traveled light years?

Actually, it has, if yo u co unt its curve!
path aro und our sun. Let ' s ca lculate tf:ll
Ear th's annual orbi t in light yea rs:

We start wi th the kn own fact tha
it takes 8 minutes for sunlight to read
us. (We know thi s because when we filTI[
the sw itch to turn off the sun, it take:
8 minutes for the sky to go dark .) Weill
that pla ces the Earth 8 minutes fron
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its source of power, so we' ll use 8 light
minutes for our orbital radius.

One trip around the sun takes us just a
year. Not counting the sun's ow n motion
aro und the ga lactic center, the distance
we travel in a year is (pi times diam eter
equals . .. two pi times radiu s, equals . . .)
50 light minutes. Rounding up, we' ll call
it a light hour.

Since Earth travels about a light hour
per year, and a yea r is almos t 10,000
hours long (remember?), we can wee that
we 're orbiting the sun at one IO-thou­
sandth the speed of light , or Mach 100.
Did you rea lize that you live on a super­
sonic spacecraft? Furthermore, we see
that in about the last 10,000 years our
planet has traveled about one light year.

Ten thousand years .. . let ' s see . That's
about how long it's taken us humans to
advance from primi tive hunter-gath erers
to .. . primitive hunter-DX ers.

What does all of this have to do with
interstell ar communications and the
sea rch for radio signa ls in space? Ac­
tually, more than a bit. Let ' s imagine our
planet as a starship. We somehow man­
age to snap the grav itational rubb er-band
that binds us to our sun, and we shoot off
in a straight line, toward the stars. Here
we go, at one lO-thousandth the speed of
light. It takes us 10,000 years to travel one
LY. If we' re lucky enough to be shoot­
ing off in the right direction, it takes us
about 40,000 yea rs to reach the next near­
est star. And if we visit about a thousand
stars, we' re likely to find one being cir­
cled by a habitable plan et. Thi s means
that shopping for a new home could take
us 40-milli on years, give or take.

Is it any wonde r that some of us choose
to embrace electromagnetic communica­
tions, rather than merely going there?

73, Paul , N6TX

www.cq-vhf.com

Advertisers'
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AMSAT 69 www.amsat.org

AOR U.S.A., Inc 21 www.aorusa.com

Alinco 5 www.alinco.com

bhi Ltd 35 www.bhi-Itd.co.uk

CO Books .45.80 www.cq-amateur-radio.com

Cable X-PERTS, Inc 55 www.cablexperts.com

Clear Signal Products .47 www.coaxman.com

Coaxman , The .47 www.coaxman.com

Command Productions .49,65 www.licensetraining.com

Computer Automation Technology 69 www.catauto.com
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It's easy to advertise in CO VHF. Let me know what I can do to help.

Don Allen, W9CW, (217) 344-4570 or FAX (217) 344-4575
e-mail:ads@cq-amateur-radio.com
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- 100 Wwi autotuner - built-inPower supply
- OSP filtersI Voice memory recorder
- 3 Band Parametric MicEO - 3 IFroofing fillers

Call Now For Low Pricing!

-
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- u - ~

- f " ~

FT·7800R 2M/440Mobile

- 50w2m, 40won440mHz
- Weather Alert
- 1000+ Mems
- WIRES Capability
- Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

FT·8900R Quadband Transceiver

- 10M/6M12M170CM - Wires capable
- 800+ memories - Built-in CTCSS/DCS
- Remotable w/optional YSK-8900

Call Now For Special Pricing

Ultra compact HF, VHF, UHF

- 100wHF/6M, 50w2M,20w UHF
- DSP included - 32 colordisplay
- 200mems - Detachable frontpanel (YSK-BS7 req

Call forLow Price!

FT·2000 HF+ 6M tcvr

2M Handheld

- Oirect Keypad Entry
- 5woutput
- 209memories
- Ultra Rugged
Call Now For Special Pricing!

- World's smallest Dual-band HT
wi wideRX

- 1.5 W RF output
- WiREScompatible
- 1300 Memory channels

Call For Low Price!

VX·6R

FT·60R

2M/220/440 HT

- wideband RX - 900memories
- 5W21440 , 1.5W220MHzTX
- Li-ION Battery - EAI system
- Fully submersible to 3 ft.
- CW trainer built-in

NEW Low Price!

- 2m1440 HT
- 5W Wide-band receive
- CTCSS/DCS Built-in
- Emergency Auto ID

Low Price!

5012M/220 /440 HT

- Wideband RX- 900Memories
- 5WTX(300mw220Mhz)
- Li-Ion Battery
- Fully Submersible to 3 ft.
- Built-in CTCSS/DCS

..,-=-=n n - Internet WIREScompatible

Now available inBlack!

FT·8800R 2M/440 Mobile

- 5W@1 3.8Vext OC - USB, LSB, CW, AM, FM
- Packet (1200/9600 BaudFM) - 200mems
- built in CTCSS/DCS - TX160·10M, 6M,2M, 440
- Compact5.3" x 1.5" x 6.5", 2.61bs
- FNB-85 NiMHbattery + NC-72Bincluded

Call Now For Low Pricing!

Hot Summer Deals
From Yaesu thru 7-31

- V+UN+VIU+U operation
- V+U full duplex - Cross Band repeaterfunction
- 50W2M35WUHF
- 1000+ Memory channels
- WIRES ready

Call Now For Low Pricing!

FT·817ND HFNH F/UHFTCVR

FT·897D VHF/UHFIHF Transceiver

- HF/6M12M170CM - DSP Built-in
- HF IOOW (20Wbattery)
- Optional P.S. +Tuner - TCXO Built-in

Call Now For Our Low Pricing!

WOODBRIDGE, VA
(Near WashingtonD.C.)
14803 Build AmericaDr. 22191
(703) 643·1063
(800) 444·4799
Steve, W4SHG, Mgr.
Exit 161 , 1-95, So. to US1
woodbridge@hamradio.com

DENVER,CO
8400 E. Iliff Ave. / 9, 80231
(303) 745-7373
(800) 444·9476
John, N5EHP, Mgr.
denver@hamradio .com

EWCASnE,DE
(Near Philadelphia)
1509 N. OupontHwy., 19720
(302) 322-7092
18001 644-4476
Rick, k3TL, Mgr.
RT.131/4 mi., So. 1-295
newcasUe@hamradlo.com

SUNNYVALE,CA
510LawrenceExp. / 102,94085
(408) 736-9496
(800) 854·6046
Howard, W6HOC, Mgr.
So. fromHwy. 101
sunnyvale@hamradio.com

SALE , H
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444·0047
Chuck, N1UC, Mgr.
sales~ hamradio .com

Exit 1, 1-93;
28mi. No. of Boston
salem@hamradlo.com

ATlAfITA,GA
6071 Buford Hwy., 30340
(770)263·0700
(800) 444·7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of 1-285
aUanta@hamradio.com

PHOENIX, AI
1939 W.Dunlap Ave., 85021
(602) 242-3515
(800) 444·9476
Gary, N7GJ, Mgr.
1 mi. east of 1-1 7
phoenil@hamradio.com

pnDft ...n , 0
11705SW. Pacific Hwy.
97223
(503) 598·0555
(800) 854·6046
Leon , W7AO, Mgr.
Tigard-99Wexit
from Hwy. 5 & 217
portland@hamradlo.com

o , CA
2210Livingston sr.94606
(510) 534·5757
(800)854·6046
Mark, WI7YN, Mgr.
1·880at23rdAve. ramp
oakland@hamradio.com

BlJRlUiII, CA
1525W. Magnolia Blvd, 91506
(818) 842·1786
(800) 854·6046
Eric, K6EJC, Mgr.
Magnoliabetween

S. Victory & BuenaVista
burbank@hamradio.com

~~EJM.CA
(Near Disneyland)
933 N. Euclid St.,92801
(714) 533-7373
(800) 854·6046
Janet.KL7MF, Mgr.
anahelm@hamradio.com

SAIl DIEGO CA
5375Kearny Vi~a Rd., 92123
(858) 560-4900
18001 854·6046
Tom, kM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandlego@hamradlo .com
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5 W Ultra-Rugged,
Submersible 6 m/2 m170 em
Tri-Band FM Hand held
VX-7RNX-7RB

5 W Heavy Duty Submersible
2 m170 em Dual Band
FM Hand held (220 MHz: 1.5 W)

VX-6R

5 WHeavy Duty
2m170 em Dual Band
FM Hand held

FT-60R

5 W Heavy Duty Submersible
2mFM Mono Band Hand Helds
VX-120 VX-127
70 em FM Mono Band Hand Helds
VX-170 VX-177

Ultra-Rugged
5 W FuII Featu red
2 m FM Hand helds

VX-150NX-110
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