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LINt: OF SIGHT
A Message from the Editor

It's an Experiment

"Anexperiment is something
interes ting we try, not knowing
ahead of time whether or not it

will work." So wri tes Rick Campbell in
Part 4 of his article "Beginning Ex
periments on the VHF Amateur Bands,"
which starts on page 26. Rick is onto
something. For those of us who have fol
lowed his four-part series, we have
learned how he puts into practice his
words of trying something interesting
while "not knowing ahead of time
whether or not it will work."

Other authors in this issue also are
experimenters. Let's take a look at a cou
ple of them and see if we can learn some
thing from them.

In order for the "something interesting
we try" to be an experiment, we need to
ask ourselves a series of questions. For
example, Michael Helm, WC5Z, the
author of "A Low-Cost 70-cm Tracking
Beacon for Rocket or Balloon Payloads,"
probably asked himself the following
question: "How can I make a 70-cm bea
con that is light enough to be a payload on
a small rocket or balloon and inexpensive
enough to be expendable for our ham radio
budgets?" From that initial question came
other questions pertaining to what com
ponents to use, how to package the device,
and most importantly, would it work? That
last question brings us back to Campbell 's
second half his definition of an experi
ment: "not knowing ahead of time whether
or not it will work ."

You can go down the list of the table
of contents in this issue and see how some
of the authors have asked their particular
questions. For example, "ATV" colum
nist Tom Dean, KB IJIJ, reports on he and
his colleagues asking questions pertain
ing to a digital camera on board a bal
loonsat payload. Additionally, "Satel
lites" columnist Keith Pugh, W5IU,
reports indirectly on his colleagues in
AMSAT and ARISS asking questions
pertaining to an amateur radio satellite
that is deployable from the International
Space Station (ISS).

To summarize: According to Camp
bell, we have an experiment when we try
something interesting, not knowing
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whether or not it will work. In order to
have an experiment, we need to ask ques
tions . Our initial question is: "What is the
experiment we are going to try?" Some
of the follow-on questions include:
"What are the components that make up
the experiment?" "How do we assemble
the experiment?" "What is the probabil
ity of the experiment being a success?" If
you have an experiment that you would
like to write about and have it published
in this, your magazine, please contact me
via e-mail at:<n6cl@sbcglobal.net>.
Thank you.

The Cover Experiment
The purpose of the cover of a maga

zine is to sell the magazine off the shelf.
It is to catch your eye so that you pick up
the magazine and glance through it to see
if you may want to purchase it. In order
for the cover to do its job, its creator must
have the eye of a true artist. Oc
casionally, the cover will stand on its own
as a work of art.

Nearly the last task that CQ VHF's
managing editor, Gail Sheehan, K2RED,
and I perform on each issue is the cover.
For that task, Gai l turns to our art direc
tor , Elizabeth Ryan, for her input.

Liz goes through our photos and choo s
es something that she thinks will be appro
priate for our readership. Many time s,
such as for this issue's cover, she produces
a truly outstanding work of art. I am very
proud of her excellent work on this cover.
Not only does it have shelf appeal, but it
also is very artistic. Thank you very much,
Liz, for your excellent work .

Asking the RightQuestions
Nearly 30 years ago I came across an

article in Science magazine that intrigued
me. Written by Kaufmann, Peter, V. L.
R. Kuntz, N. M. Paes Leme, L. R. Piazza,
J. W. S. Vilas Boas, K. Brecher, & J.
Crouchley, and entitled "Effects of the
Large June 1975 Meteoroid Storm on
Earth's Ionosphere," it appeared in the
November 10, 1989 issue . A couple of
years later I wrote a paper on the article
from an amateur radio perspective and

presented it at the 1992 Central States
VHF Society conference.

What puzzled me then was the lack of
solid correlation between the "meteor
storm" on the Moon and anything of sig
nificance on Earth. Without any way of
understanding why there was little corre
lation, I kept my thoughts to myself.

A couple of years ago I learned about
the effects of the Earth ' s magnetotail on
the Moon. In particular, I learned that
when the tail swept across the Moon, dust
would rise up, sometimes to significant
heights. That effect cau sed me to resur
rect my concerns about the 1975 lunar
meteor storm that Kaufmann, et al.
described in their Science article. I asked
myself a question: "Could their descrip
tion of a lunar meteor storm instead be a
lunar dust storm caused by the Earth ' s
magnetotail?"

When researchers work on a problem,
they ask a series of questions . Peer
reviewed research is when colleagues ask
que stions of the researchers. I ask you ,
my readers, to be my peer reviewers for
my article, which begins on page 38. Did
I ask the right question? Were my follow
on questions appropriate for my re
search? Are my findings and my predic
tion s of future sand storms supportable?

Other Great Articles
As you flip through this issue, you will

once again find great articles to read .
Among them are the following: Both
WB2AMU and NW7US discuss propaga
tion , WB6NOA reports on microwave
activity in southern California. WA2VV A
continues his fascinating look back into
our forefathers' contributions to so many
different fields of research. AE3T remi
nisces about his experience of getting on
EME after decades of being a ham radio
operator. AA6EG gives us Part 2 of the
EOA/Arecibo 2010 event. Also , our reg
ular columnists add their usual great con
tributions to this issue.

Again, if you have something that you
would like to have appear in the pages of
this , your magazine, please let me know.

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

Vis it Our Web Site





QUARTERL~ CALENDAR OF EVENTS

Quarterly Calendar

J anuary: The Quadrantids , or Quads.
is a brief, but very active meteor shower.
Th e expected peak is on 3-4 Janu ary,
with up to 40 meteors per hour at its peak.
The actual peak ca n occ ur three hour s
before or after the predicted peak. The
best paths are north-south . Long-duration

- EME conditions courtesy W5LUU

meteors can be ex pected about one hour
after the predicted peak.

For details on these meteor showe rs see
Tomas Hood, NW7US's "VHF Propa
gation" column in this issue, and visit the
International Meteor Organization ' s web
site: <http://www.imo.net>.

2011
Quadrantids meteor
shower; New Moon;
Partial eclipse of the Sun

Moon apogee
First quarter Moon
Full Moon
Moon perigee
ARRL VHF Sweepstakes
Last quarter Moon
New Moon
Moon apogee
First quarter Moon
Full Moon
Moon perigee
Last quarter Moon

Jan. 4

Jan . 10
Jan. 12
Jan . 19
Jan. 22
Jan. 22-24
Jan. 26
Feb. 31
Feb. 61
Feb. II
Feb . 18
Feb. 19
Feb . 24

2010
Moon perigee
New Moon
First quarter Moon
Moon apogee
Leonids meteor shower
Full Moon
Last quarter Moon.
Moon perigee.
New Moon.
First quarter Moon
Moon apogee
Geminids meteor shower
Full Moon; Total eclipse
of the Moon
Ursids meteor shower
Moon perigee
Last quarter Moon

Dec. 22
Dec. 25
Dec. 28

Nov. 3
Nov. 6
Nov. 13
Nov. IS
Nov. 17
Nov. 21
Nov. 28
Nov. 30
Dec. 5
Dec. 13
Dec. 13
Dec . 13
Dec. 21

Current Meteor Showers
November: The Leonids: is predicted

to peak around 2 115 UTC on November
17. As with last year's shower, this year's
peak may go largely unnoticed.

December: Two showers occur this
month . The first, the Geminids, is pre
dicted to peak around 1100 UTC on 14
December. The actual peak can occur 2.5
hours before or after the predicted peak .
It has a broad peak and is a good north 
south shower, producing an average of
120 meteors per hour at its peak.

The second, the Ursids, is predicted to
peak on 22 December. It is an eas t-west
shower, producing an average of no more
than 10 meteors per hour , with the very
rare possibility of upwards of 90 meteors
at its peak.

Current Contests
January: The ARRL VH F Sweep

stakes is sched uled for the weekend of
January 22-24, 20 II. For ARRL contest
rules, see the issue of QST prior to the
month of the contes t or their URL:
http ://www.arrl.org.

"r.1Hlll':"N
[·)\IP.Rf -S;<;

15 months of value
January 2011 through

March 2012

CO Communications, Inc.
25 Newbridge Road. Hicksville. NY 11801

Call 1-800-853-9797 • FAX 516-681-2926
www.cq-arnat.eur--raetto.com

Better than ever! This year's calendar will bring you 15 spectacular color
images of some of the biggest, most photogenic shacks, antennas,
scenics and personalities from across the country for only $10.95!

Calendar includes dates of important Ham Radio events such as major
contests and other operating events, meteor showers, phases of the
moon, and other astronomical information, plus important and popular
holidays. TheCQ Amateur Radio Operators Calendar is not only great
to look at, it's truly useful, too!
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Expectations for 6 Meters
for Cycle 24

Solar Cycle 24 has been elusive and unpredictable. In this article
WB2AMU gives his predictions of what to expect in the coming years of
this solar cycle.

By Ken Neubeck, * WB2AMU

Sometimes, an articl e can be initiated by unexpected
events. In preparation for writin g this article, I was think
ing in terms of general ideas as to what kind of 6-meter

activi ty could be expected and when it would happen durin g
the emerging solar cycle, Cycle 24. What occurred to intervene
was an unexpected solar-flare, Earth-dire cted event that took
place on August I , 20 IO.

The impact of the solar flare with the Earth's ionosphere led
to the aurora opening on 6 meters on August 3, where from my
location on Long Island , New York I worked six stations on
CW in Connecticut, Massachusetts, Maine, New Jersey, and as
far south as K3Z0 located in Maryland during the early evening
hours on that day. The opening lasted for about an hour .

Th is was the first aurora opening that I have observed for the
new cycle. At the same time the next night, I heard an aurora
signal that sounded like VE3MMQ and called but with no
response. Thus, in fact, there were openings for two days in a
row, a good sign for the new cycle for 6-meter activity.

In looking back at my notes, the last auror a opening I
observed on 6 meters happened on the tail end of Cycle 23 on
August 19, 2006 , when I worked two stations, K7BV/l and
WA IT in New England durin g the eve ning. This is a full four
years to the aurora opening that occurred in August of this year,
indica ting the extreme depth of the recent solar minimum! To
put this in perspective, the solar minimum between Cyc le 22
and Cycle 23 was shorter, and I only observed an absence of
aurora activity during the year 1996, with openings observed
here in 1995 and 1997.

During Cycle 23 the first aurora opening took place in 1997,
and subsequent aurora openings were observed each year up
until 2006. The peak of the sunspot cycle occurred during 2000 ,
but the cycle was a double-peak configuration where major
solar flux values were observed in late October of 200 I into
early February 2002, resultin g in near-daily 6-meter F2 open
ings during this time period. Sprinkl ed durin g this time were
some significant aurora openings, as well.

Encouraging News!
The opening on August 3 is an encouraging sign that aurora

events are starting pretty early in this new cycle. It cannot be
understated as to how important this solar event is for hams, par
ticularly VHFers. Since the beginning of 20 10, the sunspots had
been gradually increasing in numbers as the new cycle pro-

*CQ VHF Features Editor, 1 Valley Road, Patchogue, NY // 772
e-mail: <wb2amu@cq-vhf com>
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A significant solar fla re took place on the sun on August 1,
2010. This photo shows the eruption just to the left of the cen
ter of the sun. The fl are was Earth-directed and resulted in
aurora activity on August 3 and 4. (Photo courtesy ofNOAA)

gressed. Things started to get really interesting as the sunspot
level reached the intensity where solar eruptions occurred, result
ing in solar flares that may be Earth-directed. It is a good sign
for hams when flares are showing up more regularly because of
the geomagnetic event which they induce.

When geomagnetic act ivity becomes more co nsis tent,
VHFers will observe the 6- and 2-meter bands opening about
30 days after a major flare occurs. This is because during the
higher activity years, the same sunspot that yielded a solar flare
or CME (coro nal mass ejec tion) will often be active for a peri
od of time, and it takes about 30 days for a full rotation of the
sun with respect to the Earth. The event that occ urred on August
3 of this year did not yield a subsequent eve nt, so it is still early
in the new cycle, as the activity of the sun is not yet at this con
sistent level for monthly occurrences.

Thus, with the appearanc e of solar flares and geomagnetic
eve nts, VHFers can start to see more aurora eve nts occ urring
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on 6 meters. Some of these possibly will reach the intensity dur
ing which 2-meter opening s can occur. Then what about F-Iayer
activity occurring on 6-meters, you may ask.

F-Iayer Activity on 6 meters
For sure, there will be occasional TEP events that will appear

for those stations in the TEP zone, such as southern Florida and
South Americ an stations, as well as similar north-south events
in Europe into parts of Africa. These events generall y occur
during October and November after the fall equinox and in April
and May after the spring equinox. For the fall of 20 Iaand the
spring of 20 II , this should be an occasional occurrence.

F2 openings have a possibility of occurring after a signifi
cant geomagnetic event. This type of event will usually start
after major aurora activity has occurred during which north
south F2 paths between the U.S. and South America can result.
Past events saw such events after major aurora openings dur
ing Cycle 23 from 1999through 2001, with middle-latitude U.S.
stations working into the southern part of the Caribbean, Central
America, and parts of South America. The signals may have
some distortion when they first appear and may develop into
very strong, stable signals as the opening gains strength. Usually
north-south F2 paths are the first F-Iayer paths to be heard on
6 meters as a new cycle gains strength. The question becomes:
When will these openings occur during Cycle 241"

A good guess as to the likelihood of north -south F2 path s
occurring soon in this cycle could be as soon as the late fall
of 20 Iaor perhaps in the spring of 20 II . Yet it is more like
ly that they will occur the fall of 20 II . The reasoning for this
prediction is that the sunspot cycle is still relatively young,
and observations from the past show that regular occurrence
of geomagnetic activity, coupled with a high solar flux, will
be key to such events.

Predictions
An interesting prediction wou ld be whether the appearance

of east-west 6-meter activity will show up during Cycle 24
with the same force as it did in Cycle 23 . During the fall of
200 1 into early 2002, there were significant F2 path s, east
ern U.S. into Europe during the morning hours EST and east
ern U.S. into West Coast of the U.S. during the afternoon
hour s of EST, along with We st Coast U.S. into the Pacific
area durin g the afternoon of PST. Thi s activity was almost
daily durin g the months of December 200 I and January 2002.
A traditional II-year peak-to-peak plot would put the next
peak approxim ately in the fall of 2012 time frame, but
becau se of the prolonged solar minimum at the end of Cycle
23, thi s will probably shift to forward by a year or two .
Perhaps some east-west F2 path s on 6 meters will show up
in the fall of 20 12, but most likely any significant activity
will show up in the fall of201 3.

It is important to note that during the fall of 200 I the solar
flux was reaching over the value of200 for many days at a time,
beginning in late September, which eventually resulted in east
west F2 6-meter activity beginning in early October. A consis
tent series of days when the solar flux values exceed 200 is crit
ical for east-west F2 activity to occur. For much of the summer
of 20 I0, the solar flux value had been creeping up slightly due
to the increased number of sunspot, with values hovering around
80. Thus, there is quite a way to go before the 200 solar-flux
value is reached.

www.cq-vhf.com
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Daily sunspot activity information f or the new cycle can be
tracked on <http://www.spaceweather.com>. Information
available includes the daily sunspot number, along with the
current aurora imaging as captured by the NOAA POES satel
lite. This satellite makes afew passes over the poles each day.
This particular plot was made midday on October 6, 2010.

(Courtesy ofNOAA/POES)

A good indicator for VHF hams is to listen to 10 meters on a
daily basis, as well as monitoring 6-meter spotting sites on the
internet. When 10 meters reaches the point of stable east-west
paths, such as the eastern U.S. into Europe as early as Octobe r,
there is some expectation of potential 6-meter paths occurring ,
as well. This is all a function of the MUF (maximum usable fre
quency) for the F-Iayer.

Conclusion
Will Cycle 24 be as good as Cycle 23 or some of the previ

ous record-breakin g solar cycles with regards to 6 meters? It is
hard to tell because of the prolonged solar minimum that took
place between the two cycles . However, the first step has
occurred, with the first major aurora opening on 6 and 2 meters
on August 3. There is no doubt that more aurora opening s and
TEP (trans-equatorial propagation) will become regular events.
The question remains as to how much F2 activity will show up
in this cycle and in what year it will occur, if does appear.

The increa se in aurora activity will help supplement 6- and
2-meter activity, most likely for the next five years . Thi s past
summer saw moderate levels of sporadic-E activity during
May, June, and into the early part of July, with some transat
lantic paths being observed between the east coas t of the U.S.
and Europe. Both the ARRL VHF contest in June and the CQ
WW VHF contest in July saw significant amounts of sporadic
E activity of the single-hop variety that kept activity high dur
ing the contests. Howe ver, late July and the month of Augu st
saw reduced levels of sporadic-E activity and thus the appear
ance of aurora during Augu st helped the activity levels on the
VHF bands.
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Amateur Radio and the Cosmos
Part 6 - 5ignaling

What do the Boy Scouts, the Cosmos, and deep-sea hydrophones have in
common? Leave it to WA2VVA to find a fanciful way to weave all of these
topics together in this latest installment of his series of articles.

By Mark Morrison, * WA2VVA

~
iS year marks the 100th anniver

sary of the Boy Scouts of America,
and to mark the occasion, four

badges are being brought out of retire
ment. One of these is Signaling, a badge
that ran from 1910 through 1992 and
demonstrated the abi lity of a Scout to
communicate with International Morse
Code using light waves, radio waves , or
semaphores. That such a badge would be
retired in the first place is a sign of our
times. Therejust isn't as much interest in
Morse code these days. (However, even
with the code requiremellt being with
drawn from the amateur radio licensing
requirement, there still are many who
choose to learn and use it because they
want to do so-ed.)

The Early Days of Radio
In the earliest days of the radio the abil

ity to signal using Morse code was con
sidered a valuable asset. In 1915, the
ARRL was formed as a means of com
municating messages across the nation
using amateur wireless stations, and they
were not alone. In 1920, the U.S. Navy,
recognizing the Boy Scouts as a valuable
resource of potential signalers, began
transmitting messages in Morse code
from its 1500-meter spark Naval Radio
Station in New York (NAH) directly to
Scouts across the nation. Boy's Life mag
azine, the official publication of the Boy
Scouts of America, printed instructions
for Scouts on when to listen for the sig
nals, how to distribute them in their com
munity, and encouraged them to team up
with local amateur radio operators so that
no messages would be missed.

In the early 1930s, when Bell Scientist

*5 MOl/lit Airy Rd., Basking Ridge, NJ 07920
e-mail: <marklhometiiaol.com»
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Karl Jansky first discovered radio waves
of extraterrestrial origin, the concept of
signaling across the cosmos received new
interest. In the decades that followed, man
would actively listen for signs of intelli
gent life there. Assuming that other forms
of intelligent life do exist that are capable
of communicating across vast distances,
how does one begin to look for such sig
nals, distinguish them from similar signals
of natural origin, and attempt to under
stand their meaning? Curiously, man
already has some practice in this area.

PostWW II
In the years following World War 11,

scientists from Bell Laboratories and
engineers from Western Electric began
the installation of deep-sea hydrophones
in the Atlan tic Ocean. The idea was to lis
ten for the sounds of enemy submarines,
a form of underwater surveillance later
called SOSUS, which stands for Sound
Surveillance System. Originally operat
ed by the U.S. Navy, SOSUS is a series
of underwater listening posts that extends
across the northern Atlantic Ocean.

To be certain, the SOSUS hydrophones
picked up plenty of sounds associated
with ships and submarines,but there were
other sounds, too. Some were low
frequency rumbles. Others were clicks
and pops. Still others were mysterious
whist les and whooping sounds. Years
later many of these sounds were identi
fied as seismic in origin, but still others
were signals of intelligent life, not of
human origin!

The Story Begins .
and Continues

Our story begins on the campus of
Lehigh University in the 1930s, where

geophysicist Maurice Ewing was a pro
fessor of geology and becoming well
known for his work in reflection seis
mology, a technique that used sound
waves to reveal features about the Earth
below. In some ways, Ewing 's work ben
efited from that of wireless pioneer
Reginald Aubrey Fessenden (I XS), who
in 1900 became the first person in histo
ry to transmit a human voice over radio
and is widely recognized as the "father of
broadcasting" for making the first AM
radio broadcast in 1906. However, less
well known are his many patents in
reflection seismology (#1,240,328) and
the field we now call sonar (#1,2 13,6 10).

The former (issued in 1917) used
underground explosives to drive sound
waves deep into the earth and nearby lis
tening devices to monitor the sounds
reaching different locations. By noting a
difference in the sound arrival times it
was possible to infer something about the
location of valuable ore bodies hidden
within the earth . The latter (also issued in
1917) described a low-frequency electro
mechanical device used to couple sound
waves into a suitable plate, such as the
walls of a submarine, driving low-fre
quency sound waves into the water and
capable of listening for any reflected
waves. Such a device proved useful not
only for determining the depths of the
oceans, but also for the detection of sub
merged objects, such as icebergs and sub
marines. Thi s became of great impor
tance with the sinking of the Titanic in
1912. It is interesting to note that the
October 1920 issue of Boys' Life maga
zine included an article on early hydro
phone work, apparently that of Fes
senden. When Fessenden retired in 1928,
he returned to the island of Bermuda,
where he received a new callsign , VP9F.

No stranger to the ocean, Ewing him-

Visit Our Web Site



Photo 1. Geophysicist Maurice Ewing opened the Columbia Univers ity Geologica l
Field Station (CUGFS) on the islandofBen nuda, known later as the Bermuda SOFA R
station . Shown here is the SOFA R station sitting on the edge ofa bluff, f acing the reef
that signals the finish line of the Newport to Bermuda Yatch Race. Note the many

aerials used for HF communications.
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self became known for his pioneering
studies of the Earth's gravity aboard the
submarine USS Barracuda . Usi ng a crys
tal chronometer on loan fro m Bell Labs,
Ewing could time the period ofa ba lanced
pendulum and determine the accelera tion
due to gravity at different locations across
the g lobe. Using th is tec hnique it was
possible to learn somethi ng about the
density of the earth benea th the subma
rine, and create detailed maps of the
earth's crust otherwise invisible to ter
restrial observers, and wi th 75-percent of
the world covered with water, there was
much to be learned.

While at Lehigh, Ewing had an eager
following of bright young stude nts. One
was John Lamar Worzel, a mechan ical
wizard who accompanied Ewi ng on
many sea-going ven tures mapping the
Atlantic Ocean. Borrowing the tech 
niques developed for terrestrial explo
ration, Ewing and Worzel used explo
sives dropped into the ocean fro m one
ship and hydrophones in a trail ing vessel
several miles behind to probe the ocean
floor and its layers of sediment.

Another student at Lehig h during the
late 1930s was Eag le Scout Harry
Harchar, W2GND. It is not clear that
Harry had any association wit h Ew ing
and Worzel, but being active wi th the
school newspaper, he probably knew of
them. As we shall soon see, Harry wo uld
later have a major influence on ge nera
tions of future signalers.

In 1943 Ewing proved something that
he had predicted at Lehigh in 1937-that

www.cq-vhf.com

the physical pro perti es of the ocean's
te mperat ure and pressure wo uld form
refractive boundaries at ce rtain depths,
creating a natu ral so und channe l. So unds
ge nerated wit h in this cha nne l wo uld
propagate trem endous distances wit h lit
tle atte nuatio n. Also, so unds laun ched
fro m the surface atj ust the right angle and
frequency co uld enter the channe l and
possibly never return to the surface.

The firs t pract ical app lication of this
discovery was tha t shadow zo nes ex isted
where submari nes co uld esc ape detecti on
fro m surface-ge ne rated so na r signa ls.
Another practical use was signal ing the
location of downed av iators using a tech 
nique known as So und Fixin g and
Ranging, or SaFAR. Th e idea was to
drop a charge of TNT into the water se t
to go off within the sound channe l, and
for listen ing stations aro und the wo rld to
record the sounds of the ex plos ion. By
co mparing the so und arr ival tim es from
at leas t three different statio ns, it wo uld
be possibl e to ide ntify the exact location
where the bomb had go ne off, and thus
locate the down ed av iato r. Th e big
advantage to such a system was that the
party in distress co uld be located without
breaking radio silence. Although the use
of SaFAR has long since been aban
do ned, an interestin g example ca me to
light j ust recentl y. When Gu s Gri ssom ' s
Liberty Bell 7 Mercury ca psule was
located off the coast of Florida in 1999,
the re were co nce rns about sa lvaging it
due to the possibil ity of an unexpl oded
SaFAR bomb aboard. Today, the listen -

ing techn iques forged in the Co ld War are
bein g used to mon itor the temperatu res
of the world ' s oceans and the effec ts of
g loba l warming.

In 1948 Ewi ng becam e the founde r and
fir st director of the Lam ont-Doh erty
Earth Ob servatory. Located on an es ta te
above the Hudson River in New Yor k
State, Ew ing and several gra dua te stu
dents were wooed fro m Lehi gh by
Dwight D. Eise nhower, then President of
Co lumbia Univers ity. It was there that
Ew ing and Worzel pursued their interest
in the geo logy of the world's oceans. In
194 9, Ew ing opened the Co lumbia
University Geological Fie ld Sta tio n
(CUGFS) on the is land of Bermuda,
known later as the Bermuda SaFAR sta
tion as shown in photo I. Th is pic ture
shows the SaFAR statio n sitting on the
edge of a bluff, fac ing the reef that sig
nals the finis h line of the Newpo rt to
Bermu da Yatch Race. No te the man y
aer ials used for HF communications.

A series of hydrophon es wo uld be
placed offshore, far beyond the reef, and
recordings made of the so unds picked up
by them. This work was do ne for the U.S.
Navy and highl y classified at the time. In
addition to ex plos ive charges, these
hydroph ones detected low freq uency sig
nals, so me at the lim its of human hear
ing. For many years the so urce of these
myster ious signa ls was unknown.

Durin g the Internat ional Geophysical
Year of 1957- 58, Ewi ng presented a
paper at the Harvard Co llege Obser
vatory overseen by Fred L. Whipple and
Don ald H. Men zel , WIJEX. Ewing's
paper, entitled "Some Aspects of Phy
sica l Geodesy," described a network of
hydrophones spread across the floor of
the Atlantic Ocean and to be used for geo
deti c survey work. In those days the re
was gre at interest in the sha pe of the
Ea rth, the struc ture of its crust, and the
co ntroversia l theory of Plate Tecton ics.
Land -based surveys only covered a por
tion of the Earth's su rface, and Ew ing's
idea was to attach hyd roph ones to the sea
floor as a mean s of bridgin g the land
based surveys. Th e hydroph ones wo uld
be placed in triangul ar patterns precisely
ce ntered on known geograp hic coord i
nates. Th ese "benchma rks" wo uld es tab
lish reference points from whic h to make
the ocean-based surveys. Acoustic sig
nals tra nsmi tted fro m surface vessels
would be detected by these hydrophones
and, in the fas hion of a modern VHF
repeater , an aco ustic transponder wo uld
return a signa l to the surface. Using the

Fall 2010 • CO VHF. 11



~
237 Longwood Ave. ~~~

CHATHAM, N.J. ....

Photo 2. In 1957 the Scouts held their veryfirst "Jamboree On
The Air, " or laTA, something that gave many young Scouts
an opportunity to earn the coveted Signaling badge. Harry
Harchar, W2GND, was editor of Boys' Life magazine and in
the uniqueposition of bringing the worlds of Scouting and ama
teur radio together. Harry also served as laTA coordinator
for many years and was an active signaler himself, as shown

by this QSL.

sa me techniques proposed for SaFAR, the arri val times from
the different tran sponders could then be used to pinpoint the
po sition of a ship with respect to the fixed benchmarks. Also
present at thi s meeting were John A. O 'Keefe, the man later
credited with the di scovery of the Earth ' s pear shape from sate l
lite observatio ns, and J . All en Hynek, later to become a promi
nent figure in the study of UFOs.

It was also during the International Geophysical Year that the
Boy Scouts of America held a very special kind of meeting, one
that also fostered international cooperation. In 1957 the Scouts
held their very first "Jamboree On The Air ," or JOTA, something
that gave many young Scouts an opportunity to earn the co veted
Signalin g bad ge. By this time Harr y Harchar, W2GND, was edi
tor of Boys ' Life magazine and in the unique position of brin gin g
the worlds of Scouting and amateur radio together. Harry also
served as JOTA coordinator for many years and was an acti ve
signaler him self, as shown by the QSL card in photo 2.

With the success of Ewin g and Worzel promoting the long-dis
tance signaling capabilities of the deep-sea sound channel, and
increasing concerns about the mo vem ent of So viet submarines,
the idea of placin g hydrophones on the sea floor took on new
intere st. Although orig inally prop osed for survey work and even
studies of continental drift, the idea of a large hydrophone net
work such as that prop osed by Ewing could also be used for und er
water surve illance . Inde ed , with the installation of strategically
placed hydrophone s inside the deep sound channel, it would be
possible to monitor and locate any number of submarines that
might otherwise go about their bu sine ss in complete secrecy.
Again, thou gh, how doe s one distinguish the noise of a subma
rine from surface vessels, seismic activity, or even tho se myste
rious low-frequency signals yet to be identified ?

On e answe r may ha ve come from Bell Laboratories with the
invention of the sound spectrog ram. Originally developed for
the study of speech at Murray Hill, it was quickly realized that
such a device co uld also characterize the low-frequency sounds
being pick ed up by the hydrophones. Known as Low Frequency
Analysis and Recording, or LOFAR, this device created a visu-
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al image of sounds, with frequency plotted against time .
LOFAR gave trained operators the ability to identify signals of
interest (Soviet submarines) and di stin gui sh them from other
sounds in the ocean deep.

While all this was going on , a scientist at the Bermuda SaFAR
station, Frank Watlington, VP9N (ex-VP9NN), Silent Key , took
what appears to be the fir st real interest in tho se strange uniden
tified signals coming off the hydrophones. According to Dr. Ray
McAllister, who worked at the SaFAR station from 1958 to
1963, and now Professor of Ocean Eng ineering at Florida
Atlantic University, Frank once had the following ghostl y
encounter that wou ld change his life forever :

Frank would go to SOFAR to work at odd hours if something was
going on, acoustically, in the ocean. One day we finished installing
the listening gear on some new hydrophones that we had just laid.
Frank had purchased and just installed some magnificent and very
expensive bass speakers in the recording room at SOFAR and was out
there at midnight doing some work in his office. All of a sudden there
were ghostly noises from the recording room. Moans of the most
unearthly type were permeating the entire station. Frank listened with
some trepidation , finally picking up a l5-inch-long experimental
hydrophone and sneaking through the inky black corridors of the sta
tion toward the source of the sounds. He did not believe in ghosts, but
the sounds were sure ghostly and he was sure he was the only person
inside the gates at SOFAR ! As he came cautiously around the comer
into the recording room he discovered that the sounds were coming
from the huge new speakers. What a relief! He was hearing the hump
back whales singing to each other, in beautifully reproduced sound.
We later made miles of tape of the whale sounds.

It ' s difficult to say with certainty that Frank was fir st to con
nect the whales pa ssin g his office windo w to those my steri ou s
sounds coming out of the deep so und ch annel , but it does seem
quite likely. Al so , there is no doubt of his effo rts to record those
sounds and bring them to the atte ntion of the sc ientific com
munity. In a recent e-mail to thi s author, Frank ' s Bermudian
friend Ed Kell y, VP9GE, commented how Frank had been hear
ing odd seasonal noise at SaFAR and even fixed a hydrophon e
to a small boat to record the wh ales as they pa ssed.

In March 1960, the Bermuda Sa FA R sta tio n participated in
wh at may have been the greates t test of und erwater sound trans
mi ssion ever conducted, as described here by Dr. McAllister:

The Royal Australian Navy frigate, HMAS Diamantina dropped
three depth charges at sea off Perth, Australia, exactly 5 minutes apart.
They were set to go off as deep as possible. We listened at the SOFAR
station, in Bermuda, 10,000 miles away. We heard and recorded the
incoming sounds filtered by seawater and by our filters to listen only
to sounds below 400 Hertz. We'heard a series of "crumps," each a bit
louder than the one before it, and the last one the loudest and abrupt
ly cut off. It was the sound that had traveled along the axis of the sound
channel in the ocean, where the slowest sound was moving, and hence
came in last. It gave us a very sharp cutoff that could be timed.

Since sound travels about 20 minutes per I000 miles, we heard the
sounds 4 hours and 5 minutes after the Diaman tina reported the det
onations by radio. In addition, we heard, for some time afterward, the
echo of the sound bouncing off Antarctica, then off South America
and Africa, etc. It was a great demonstration that we (journalistic we)
knew what we were doing!Furthermore, the ability to locate the source
of the sound by time-difference-of-arrival helped us with another
experiment. We proposed to locate downed ships and aircraft by
acoustic means.

While scientists were busy putting together hydrophone lis
tening stations around the world, Ha rry Harchar, W2GND,
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Lloyd Ever hart, K2CVT ; and E. E. Hoisington, W4YTA (ex
K2GDR ), all Boy Scout executives, were busy puttin g togeth
er the first amateur radio station for the Boy Scouts of America.
Initially known as K2BFW, and later changed to K2BSA, the
first Scout stat ion went on the air in 1960 on the grounds of the
new Boy Scout headqu arters then located in New Brun swick ,
New Jersey. Harry wou ld beco me one of the first trustee s of
the statio n.

In 1963, Life magazine published an article in its August 2
issue that hinted of a discovery made by "scientists" about the
whales passing Bermuda. By 1964 , scie ntists Roger Pay ne and
Scott McVay would obtain one of the Frank 's personal record
ings for further study . It didn' t happen right away, but after
listenin g to the tape several times they came to recognize a
pattern to the sounds. It was then that Payne and McVay real
ized that they had mad e an impor tant discovery. More than
simple sounds, these were actually songs ! Payne later used
one of Frank ' s record ings, and several of his own , in a record
album entitled "The Songs of the Hump back Whale " that went
on to becom e the best-selling natural history record of all time.
When Na tional Geographic magazine ordered 10.5-milli on

Photo 3. When Frank Watlington , VP9N, and I arri ved at St.
George 's Harbor in 1977, we boarded the Barba Negra, a three
masted bark which only one year earlier had parti cipated in the
Bicentennial parade ofTall Ships in New York Harbor. This ship
started out as a Norw egian whaling vessel in 1896 and then,
some 80 years later , was chasing whales for a different pur
pose-to record their signals without the interference ofengine
noise. This photo shows Frank on the deck of the Barba Negra .
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The Song of Whales
The first signals picked up by Nav y

hydrophones in the 50s and 60s served to
get our attention. The seasonal variations
in those signals suggested some kind of
natural phenomenon. When Frank
Watlington, VP9N, recogni zed the rela
tionship between those variations and the
appearance of whale s outside his office
window, he no doubt concluded they
were one source of these mysterious sig
nals. When scientists later analy zed the
recordings that Frank so prized, they still
considered them some of the fine st of
their kind , and they further recognized
distinct patterns that led to the conclusion
that whale s could sing.

Whale s are now recognized as intelli
gent creatures, but for all the year s that
we've been recording and studying their
songs we still don 't know what they're
singing about. Now whale s are in danger,
not only from whaling vessels that still
actively hunt them, but from the interfer
ence man has created within the sound
channel. What was once a clear channel
carrying the voices and songs of whale s

had participated in the Bicentennial
parade of Tall Ships in New York Harbor.
Thi s ship started out as a Norwegian
whaling vessel in 1896 and now, some 80
years later , was chasing whale s for a dif
ferent purpo se-to record their signals
without the interference of engine noise.
Photo 3 shows Frank Watlington, VP9N ,
on the deck of the Barba Negra in 1977.
Photo 4 shows the Barba Negra as it
appeared in St. George' s Harbor that day .

Visit us on-line for cable
selection and great prices

• •
We take great pride in our work!

Custom or
Ready-Made

Coaxial Assemblies
Private labeling at no extra charge

from St. David' s. I didn 't know it at the
time, but Frank had become something of
a celebrity by this time. His recordings of
humpback whales were used in the David
Bowie movie The Man Who Fell To Earth
and also appeared in Carl Sagan ' s book
Cosmos (pg. 27 1). Curiously, whale
recordings (I'm not sure whose) were even
included on the gold record carried by the
Voyager spacecraft, and in a strange twist,
became central to the plot of the movie
Star Trek IV: the Voyage Home.

When Frank and I arrived at the harbor
we boarded the Barba Negra , a three
masted bark which only one year earlier

copies of the album to be included with
one of its issues, it becam e the largest
single-print order in the history of the
recording industry! You may think
you've heard these songs before, but do
yourse lf a favo r and look for them on
iTunes where you can hear a sample of
what Frank and Roger heard and record
ed so many years ago.

In the early 1970s, Columbia Uni
versity experienced its share of anti-war
protests and decided to distance itself
from military work. Ewing, whose work
had long been funded by the U.S. Navy,
decided to create a separate organization
known as the Palisades Geophysical
Institute (PG!) as a way of continuing the
undersea research so important to the
Cold War, and the subject of underwater
acoustics. Included in this tran saction
would be the Bermuda SOFAR station.

The PGI SOFAR station would even
tuall y be run by Carl Hartdegen, yet
another student who attended Lehigh
University in the late 1930s, and the man
who gave me my first job out of college.
Hartdegen commanded the research ves
sel Horace B. Lamb , a converted WW II
minesweeper (YMS-294). A total of 561
such vesse ls were built , the most famous
being BYMS-26, commanded by
Jacques Cousteau and known the world
over as Calypso.

One day while working at the SOFAR
station, Frank Watlington, VP9N, invited
me to accompany him on a trip to St.
George' s Harbor, just a short distance

Photo 4. The Barba Negra as it appeared in St. George 's Harbor that day in 1977.
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REFLECTIONS III
by Walter Maxwell. W2DU

Here's a sampling of what you'll find inside
this fUlly revised and updated third edition!

• Too Low an SWR Can Kill You

• The View into the Conjugate Mirror

• Standing-Wave Development and
Line Impedance

• Using the Smith Chart

• The Line Match Problem

• Computer Programs for Impedance
Matching

• The Quadrifilar Helix Antenna

• Dispell ing New Misconceptions
Concern ing Wave Interference in
Impedance Matching

• Antennas in Space from an Historical and Archival
Perspect ive . .. and more!

This 424-page edition is a must-have!
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Shipping & Handling: USA- $7 for lst book. $3.50 for 2nd . $2 for each add'l
CN/MX - $15 for l st . $7 for 2nd , $3.50 for each cdd 'L
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Photo 5. QSL card documenting a 1956 CW contact
between Boys' Life Editor W2GND and W2CXY.

going about their business is now polluted by the noises of
engines and propellers. Perhaps if we can learn the code behind
their signals, we may one day help the whales, before it is too
late. And should we be so lucky as to encounter other forms of
intelligent life capable of communicating over vast distances,
maybe the lessons we learn from the whales will help us "be
prepared." After all, isn't that the Boy Scout motto?

By 1959, the requirement for the Signaling badge was to send
and receive a message of 20 words over a distance of at least
100 yards using the international Morse code , .

The QSL card in photo 5 documents a 1956 CW contact
between Boys' Life Editor Harry Harchar, W2GND, and Walt
Morrison , W2CXY , neighbors separated by roughly 100 yards .

Hmm . . . I guess that qualifies Harry for the Signaling badge!
I wonder if he ever got one.

Feedback
Many years ago I had the good fortune of meeting or knowing many

of the East Coast VHF pioneers, including Carl Scheideler, W2AZL;
Bill Ashby, K2TKN; and Ralph Thomas , W2UK. In their day, these
were the movers and shakers who appeared in almost every edition
of CQ or QST. Yet for all their accomplishments, and the celebrity
they once enjoyed, each has faded into obscurity . Although some peo
ple still recognize the calls, and what they accomplished, many more
remember just the calls and little else. Three years ago I was given
the opportunity to change all that by writing some articles for CQ
VHF magazine . To make things more interesting I decided the arti
cles should be more than a simple rehash of everything printed in
back issues of CQ and QST. Rather, they should speak about the per
son, including not only what they did for ham radio , but what they
did for a living, who they worked for, and what was important to them.
In some cases this has been easy, because the people were personal
ly known to me or my family . In others , it has proved more difficult
because their work was shrouded in military secrecy, or concerns
about divulging intellectual property. In some cases, information has
come from unexpected sources, including readers of CQ VHF mag
azine who wrote to me after reading one of my stories . In such cases ,
I make every effort to include their part of the story in my articles,
which can take a long time.

More recently, I received feedback of a different sort, something
that I wanted to address right away , because it would be difficult to
include in any planned future stories. Since my intention is to honor
the many calls who paved the way for the rest of us, I also want the
information to be as accurate as possible . Therefore, if you have any
comments please write to me and I will make every effort to include
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your part of the story in a future issue of CQ VHF. Having said that,
I would like to take this opportunity to make the following correc
tions to my article which appeared in the Summer 2010 issue of this
magazine and to apologize to Gordon Pettengill, WIOUN, for any
inconvenience it may have caused.

I. At the bottom of the right-hand column on p. 20 in the Summer
20 I0 issue, Gordon Pettengill's radar observations of Mercury in 1965
are discussed. It should be noted that these measurements led to the
discovery that Mercury's rotation (i.e.. spin on its axis) was not syn
chronous with its orbit of 88 days as had long been believed from
blurry optical data (because of its inner orbit, Mercury always appears
near the sun, which makes optical observation difficult), but was
rather rotating with a 59-day sidereal period (two-thirds the syn
chronous value). Mercury's orbit around the sun remains at 88 days,
as has been known for centuries.

2. At the bottom of the right-hand column on p. 21, I implied that
Frank Drake was responsible for starting radio astronomy at Arecibo
when he arrived in 1966. As it turns out, radio astronomy had always
been a mainstay of Arecibo's operations from its very beginning in
1963. A typical observing schedule, then as now nearly 50 years later,
gives about 5-percent of the available monthly time to planetary radar
observations, another 10- to 20-percent to ionospheric radar opera
tions, and the remainder to radio astronomy (less 5- to IO-percent for
maintenance). Radio astronomy has always been the preponderant
activity at Arecibo . Frank was, of course, a driving force behind the
first upgrade of the facility in the early 1970s, which permitted its use
at frequencies many times higher than in its early days, and deserves
much credit for that.

Visit Our Web Site
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Echoes of Apollo EME/Arecibo 2010
Part 2

Here AA6EG shares reflections of some of the participants in the
April 2010 EGA Arecibo operation, along with future plans for vurl's Night,
and an announcement of Mexico's new space agency.

By Pat Barthelow, * AA6EG

Photo 1. The 4 x 19 EME array used by SV2DCD.

The Echo es of Apollo/Arecibo
KP4AO experience in April 20 I0
is still fresh in my mind , as ifit were

yesterday. In Part 2, I chose a selection
of your stories from the other side of the
500K-mile path from Arecibo, along
with some big-dish moonbounce ideas
and some updates of what is next for
EOA. See Part I in the Spring 20 I0 issue
of CQ VHF magazine for an account of
my personal experience while at that
magical place, unique in all the world .
Not only were the steel and waveguide
magical and unique, but also were the
people I met and experiences I shared.

I have to again give complete thanks
and credit to the following: the NAIC
Arecibo Observatory ; Cornell Univer
sity; NAIC (National Astronomy and
Ionosphere Center) Director Dr. Mike
Nolan and management; plus Joe Taylor,
Kl J'T, Angel Vazquez, WP3R, Jim
Breakall, WA3FET, and the whole rest
of a sizeable on-site crew for their per
missions and performance for and during
the use and set up of the first Arecibo
EME operation in decades .

Stories from the Field
(Around the World)

Here are some stories and descriptions
of EME activities on the other end of the
Moon path . Thanks go to Joe Taylor,
K IJT, for compiling a master file of these
stories.

Photo I is the 4 x 19 EME Yagi array
of Leo Fiskas, SV2DCD, who worked
KP4AO on JT65 using 50 watts.

Here is a great story from Dave Olean,
KIWHS:

I worked KP4AO from my house on Friday
as KIWHS . I was testing out the NEVHF

*599 DX Drive, Marina, CA 93933
e-mail: <apolloeme@!ive.com>
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Conference system (so there would be no sur
prises) . The antenna was sort of large, 2 x 33
element Yagis with a preamp at the power
divider. The same setup was used at WI RJA
in Enfie ld, Connecticut at the conference. We
were located in the parking lot, running on
emergency power, batteries for the rig and
exciter, and a 5-KW gas generator for the
amplifier HV. I used my HB 8938 triode amp
running 1200 watts peak . The interesting
thing is that when I got home Sunday after
noon , I rigged up a short II -element Yagi into
a stock FT-8 17, and I cou ld copy the JT65
tones so well that a CW QSO was entirely pos
sible with that small antenna. The tones were
Q5. I think the FT-817 NF is over 10 dB. At
the conference, we tried several antennas and
Dale Clement, AFIT, heard you pretty well
on a 7-element Yagi (all with a low noise pre
amp) . The signals were weak on a 3-element
Yagi. He also cou ld hear KP4AO very weak
lyon a single dipole. The kicker was that he
also tried a second dipole using two pick les
on either side of the feed point. They were

stuck on some short rods to hold them up.
There is a nice video of the WI RJA opera
tion, and the pickle is featured near the end .
See : <http://www.youtube.com/watch '?v=
ZutOfYLPIMY> .

I was very happy to have Gordon Pettengill,
WIOUN, there . We tried to get him to make
the QSO , but he did not really feel comfort
able doing that. Part of the problem was that
the repaired amplifier had croaked right there
at the beginning, and the SSB from Arecibo
was not very strong until the solid-state amp
went online about 30 minutes into the
Saturday operation . At 85, Dr. Pettengill 's
hearing is not what it used to be! (I hope I am
in as good shape if and when I am 85.) I am
sure you will get a report from Dale , AF IT,
on the di-pickle experiment. He called it a
dilly dipo le. Thank you for the huge effort. It
sure generated lots ofexcitement! 73 de Dave
Olean, KIWHS

Here is some detai l from Tommy
Henderson, WD5AGO, re his communi-

Visit Our Web Site
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Month Day Call Info

March 19 PY2ZX 15-ele K1FO/PY2NI , quad, ICR-7000,
IC-706MKIIG

19 LU7FIA 19-ele Vagi, 9-ele Vagi
22 PY2ZX 15-ele K1FO/PY2NI , quad, ICR-7000 ,

IC-706MKIIG
22 PY4ZBZ 6-ele Vagi, FT100D
22 PY2REK 28-ele K1FO/PY2NI pol H, FT-875D
22 PY2RGR 5-ele Vagi, FT-817nd
22 LU7DZ 8 x 21-ele. K1FO pol H, FT-847,

1 kW, LNA + splitter home made
22 LU2DPW 10-ele. Vagi homemade , FT-726R

April 16 PY4ZBZ 2-ele. Vagi at TVRO Band C Dish,
FT-100D

16 LU7FIA 4 x 19-ele. Vagi, FT-736R , IC-910H, 70 W
17 LU7DZ 8 x 21-ele. K1FO pol H, FT-847, 1 kW,

LNA + splitter home made
17 - 18 LU7FIA 4 x 19-ele. Vagi, FT-736R , IC-910H, 70 W
17 - 18 PY2ZX 15-ele K1FO/PY2NI pol H, IC-706MKIIG
17 - 18 PY2BS 4.6-meter dish, loop feeder , IC-910H
17 - 18 PT2WWV

- PP2RON 2 x Tonna 19-ele. pol H, IC-475,
IC-7000 , LNA, Mirage D-1010

17 - 18 PY4AJ 2 x 16-ele. DK7ZB, FT847, home
made amp 200 W 4CX250B

17 - 18 PY3FF 12-ele. Vagi, 0.5 dB LNA, homebrew
converter, SDR

17 - 18 PS8RF 2 x 13-ele. Vagi, Mirage D-3010 , high SWR
17 - 18 PY2XS (heard TX on QSX)
17 - 18 LU8YD Crossed Vagi 13- ele. homemade , FT-7000
17 - 18 LU1UM 5-ele., FT-817, Daiwa 80 W,

Radio Club St. Rosa
17 - 18 LU8ENU 20-ele . crossed Vagi

18 LU1C 4 x DJ9BV, ARR LNA, TS-2000,
100 W, hrd @ Arecibo but no QSO

18 LU2D PW10-ele. Vagi homemade , FT-726R
18 PS8JN 5-ele. Vagi FT-817
18 PY20C 28-ele. K1FO/PY2NI pol H, FT-847
18 PY5LF Satellite setup
18 CX1DDO 25-ele. pol H, IC-706MKIIG , GASFET LNA
18 PY2NF 2 x 22-ele . K1 FO/PY2NI pol V, TS2000

Figure I. PY2ZX's list of mostly South America n hams active during the EOA!
Arecibo event.

More Watts per Dollar"

E E8 ~
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800·RF·PARTS • 800·737·2787
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TECH HELP [ORDER [INFO: 760·744·0700

ty co llege cla ss EME projects, which
earned a lot of coverage and photos in
Part I of this article. Tommy wro te:

All of the class's antennas had to be built I
meter or less in length, so the max number of
elements was 7 to 8 to a minimum of 4 ele
ments. With the lower power on Friday we
were able to speaker copy the CW signal with
all antenna s on the test range. We did not try

www.cq-vhf.com

to hear the SSB mainly due to rain, but also
the signal was wea ker on the EME array dur
ing this perio d unt il about 1730 UTC, which
was about the time signals were getting bet
ter and the switch to CWoAn LNA was used ;
HB cav ity measures 0.25 dB n/f and 32 dBg.

Figure I shows Flavio Archange l,
PY2ZX' s list of station setups of most
South American stations of hams who lis-

FAX: 760·744-1943 or 888·744-1943
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Photo 2. The lv-element Yagi used by F8ARR.

tened for or worked KP4AO (see : <http://www.archangelo.net/
misc/eme/areciboI20 I0-04-18/stati ons.htm» .

Sean Michael Cavanaugh, VA5LF, in Saskatoon, Can ada did
an amaz ing job copying KP4AO CW using a 7-el ement
WA5VJB Cheap Yagi, a mast-mounted preamp, and a Yaesu
FI'-847. It seems as though for any future EME event s with
Arecibo,one should plan for a larger, but manageabl e single Yagi
of perhaps 20 elements to truly hear KP4AO well , particu larly
for SSB. Preamps were not always used, but should be consid
ered a necessary RX system comp onent. Take a look at Sean ' s
You Tub e video of his KP4AO EME experience at: <http://www.
youtube.com!watch?v= FvYHP5q7R48>.

Photo 2 shows Guillaum e Devoyon , F8ARR, in his back yard.
He was successful with this borrowed 19-element Yagi, an FI'
8570 transceiver , and surprisingly with no preamp. Jacques
Rambaud , F6BKI, loaned the Yagi to Guillaum e. Guillaum e
kept to SWLing, becau se he did not have QRO. Even so, he had
amaz ing success, with his wife and the neighb ors abuzz, enjoy
ing Guillaum e ' s infectious excitem ent of witnessing moon
bounce for the first time. Guillaum e was quite the promoter of
EM E to his local neighborhood. He copied the CW solid. He
also copied SSB , but at the noise margins.

Photos 3A and 3B show Da ve Clausen , W2VV , on Hook
Mountain , north of New York Cit y along the Hudson River. He
hand -pointed his Yagi for the EOA/Arecibo moonboun ce
eve nt. Dave eve ntually had SWL success on JT65. Th ere were
so many NY stations parti cipating near Hook Mountain that

20. CO VHF . Fa ll 2010
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Photos 3A and 3B. Dave Clausell, W2VV, with his EGA/
Arecibo homemade WA5VJB 432-MHz Yagi.

Visit Our Web Site

-.- -- -- - _ .



Photo 5. The Yagi used by DJ8FR.

Dave heard the direct transmissions from
the ground, but with persistence copied
and recorded JT65 off the Moon with this
hand-held antenna. Dave wrote the fol
lowing about his impressions of the
EOAIArecibo event: "In one weekend we
went from having no digital or EME
experience whatsoever to a having a
working portable EME SWL station, and
dreams of making two-way EME con
tacts from a summit."

Photo 4 shows Isaac, IK3QLO, shoot
ing the moon during EOAJArecibo while
at the QTH of Andrea , IK5AMB . Isaac
found that the EOAIArecibo event brought
together a lot of old ham friends, and some
local amateur astronomers for the rare
opportunity to receive Arecibo EME.

Photo 5 shows Juergen Friedrich,

www.cq-vhf.com

DJ8FR's Yagi on the Moo n for EOA
20101Arecibo event.

Summary and
Future Activities

My goa ls for the operation were met
and exceeded in spades. Like earlier
Echoes of Apollo EME eve nts, this one
brought EME to the public view and
attracted and introduced new folks, both
hams and non-hams, to this very special
part of the hobby. One of my goals was
also to demo nstrate to NASA, and other
space agencies, that moonbounce is a nat
ural for use in science outreach programs
and as an all-encompassing intensive,
hands-on experience that is difficult to
create any other way for an upcoming
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space industry engineer or a space sci
ences student. This goal has proven to be
very successful, with a recent new devel
opment-an invitation to present a case
for EME at an international Space Con
ference in Mexico .

The Mexican Space Conference is also
associated with the establi shment of the
first Mexican Government Space Agen
cy, equivalent to our NASA, called
AEXA. AEXA is just now being born ,
and will exploit the space sciences in
every way possible to bring Mexico to
being a productive player in space.
AEXA's establishment includes the
building of a space launch facility, prob
ably not far from Cancun, and will prob-

ably have headquarters near Monterrey,
Mexico. As it grow s, AEXA will proba
bly embrace EME on many level s. The
conference is being coordinated with a
mobilization of the amateur radio com
munity in Mexico to support a major big
dish EME event presence on Yuri's
Night (a yearly around-the-world event
in honor of Russian Cosmonaut Yuri
Gagarin, who embarked on the first
manned space flight on April 12, 1961,
and the U.S. first space shuttle launch on
April 12, 1981) in April 20 II. An e-mail
to Luis Chartarifsky, XE IL, a well
known ham in Mexico, brought a pow
erful positive response. Luis has consid
erable talent for finding and gathering the

right folks to get a Mexican EME project
in gear. Thanks, Luis!

There are very few EMEers in Mexico
at the present , Max, XE IXA, being one
of the most well-known. However, there
is a sizeable population of satellite oper
ators who will no doubt be intere sted in
the "Oscar Zero" project in Mexico (see
more about OSCAR Zero in this month's
"Satellites " column by W5/U-ed. ). We
plan to work with the Mexican ham com
munity to find a big dish somewhere in
Mexico, along with the critical mass of
hams needed to equip such a dish , in order
to put an XE prefix on the Moon for
Yuri' s Night 2011 . For more information
about Yuri 's Night, see: <http://www.
yurisnight.net>.

It you enjoy Amateur Radio...
you'll enjoy ,

It's a different kind of ham magazine.

Fun to read, interesting from cover to cover,
written so you can understand it. That's CQ.
Read and enjoyed by thousands of people
each month in 116countries around the world.

Yuri's Night
The goals of Yuri 's Night will be to

have fun and to demonstrate EME to the
non-EME community, both hams and
non-hams. I don 't know if Arecibo will
be on, but I am hopeful that they will be.
Arecibo is almost turnkey now on 432
MHz , but it is a challenge to authorize
and implement a I296-MHz station to be
built. If management authorizes it, I am
sure Angel, Jim, Joe, and the guys could
figure out how to remote a 1296-MHz
radio (1500 feet horizontally and 400 feet
above the operating position) and
squeeze in a hom on the crowded turn
table of existing Arecibo horns and re
ceivers. Other big guns' dishe s, includ
ing Dwingeloo and HB9MOON, have
been approached. An invitation will soon
be sent to all of the EME community.This
time the emphasis will be on 1296 MHz ,
in addition to 432 MHz .

Thanks to the efforts of the Arecibo
event, many space enthu siasts, both hams
and non-hams, have been introduced to
and are following EME via various inter
net channels, and even Facebook, in
recent times. Furthermore, moonbounce
has caught the eye of leaders and future
leaders of both NASA and AEXA .
Preliminary discussions with NASA are
under way on how to use the EME hobby
pursuit in a productive way in NASA edu
cation and outreach.

Additionally, at Tul sa Community
College, Tommy Henderson, WD5AGO,
is already planning for a nice presence
and participation on Yuri ' s night , with an
inexpensive-to-make hom on 1296.
Tommy plans to write an article about his
effort s fora future issue of CQ VHF mag
azine . Best 73, and see you some day off
the Moon!
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10-GHz Tune-Up Party
This past July southern California hams enjoyed tremendous propagation.
Dozens of contacts were made between the U.S. mainland and Hawaii on the
lower VHF/UHF ham bands. Ever elusive, however, was the first California to
Hawaii lO-GHz QSO. Even so, hams in southern California remain intrigued with
1O-GHz and above activity. Here WB6NOA summarizes some of that activity.

By Gordon West,* WB6NOA

S outhern Califo rnia hams enjoyed nine stra ight days of
Hawaii tropo, spanning 2500 miles ove r the Paci fic
during the third week of Ju ly this yea r. Ch ip Angle,

N6CA, spent severa l afternoons on the Palos Verdes hill ,
attempting to work Paul Lieb , KH6HME, on 10 GHz.

"U nfortunately, the tropospheric ducting was not intense
enough to bridge the Pacific," comments Paul Lieb, the dedi
cated Hawaii-based ham who makes the long haul trek up to
the opera ting site on the Mauna Loa volcano. "But we sure
worked hundreds of West Coast mainland stations on the other
lower VHFIUHF bands, during this one week tropo period."

The IO-GHz path has eluded ham operators year after year.
However, it is not without some very big efforts to ensure pre
cise lateral alignment and elevation alignments, exac t fre
quency tolerances, and, of course, a check of transmit power
and receiver sensitivity.

At 10 GHz, testing for equipment performance requires spe
cia lized microwave skills and gear. A traveling, uniqu e

*CQ VHF Features Editor . 2414 College Drive, Costa Mesa. CA
92626
e-mail: <wbtinoa sis cq-vhf.com»

Three photos of the San Bernardino Microwave Soci ety 's
warm up event prior to the ARRL's Microwave contest this

past Augu st.
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Reconditioning Largeor Small

AmericanMadeRotors
Repair-$50.00" Rebuild·$100.00"

Allparts in stock for immediate
delivery.New units for sale.

Trade-ins welcome.
"LABORONL Y-PARrS BSHIPPING AoomONAL

GearHarness
Hands free
transport for your
handheld and other gear .•

Leather & Neo
Pouches
Custom sizes to fit
your handheld

Radio Wallet
Travel case for your
handheld and
accessories.
Handheld transceivers notincluded

831·427·8197 • KC6QlB
www.powerportstore.com

www.hiprorepeaters.com

"The remote transmitter produces a
stable signal on the operating frequency,
such as 10368. 1 MHz, which we used for
our recen t tests in southern California,"
comments Ed, W60YJ, workin g amon g
the southern Californi a microwave oper
ators, one after another, for the sending
and recei ving measurements.

With the remot e transmitter turned on,
all operators tune in the signal with their

Wayne Yoshida. KH6WZ, playfully pulling a branch out of the way of the author's
microwave signal so as to increase its strength at the other end of the QSO.

microwave test range, for both transmit
ting and recei ving perform ance was
deve loped by Kerry Banke, N6IZW, with
the San Diego Microw ave Group
(SDMG) and the San Bernardino Micro 
wave Society (SBMS). His traveling test
range consists of a remote TX/RX tran s
mitter sensor unit installed on a IS-foot
pole at a distance of approximately 220
feet from the stations being tested .

"Specialist in RF Connectors and Coax"
Part No. Descr ipti on Price
83·1SP-l050 UHF Male, Amphenol $2.50 ea.

(10 or more) $2 .40 ea.
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UG-21DIU N Male RG·8, 213, 214 Delta 4.75
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Fits UG-21 OIU & UG-21 BlUN's 1.50
UG-21D/9913 N Male lor RG·8 with 9913 Pin 5.00
UG-146AIU N Male to 80-239, Teflon USA 10.00
UG-83BIU N Female to PL-259, Teflon USA 8.50

Comp lete Collection 01Crimp- On PL-259's
lo r All Cable Groups· Straight or Right Angle

Your Phillystran Dealer
The R.F. Connection

213 North Frede rick Ave., #11 CO
Gaithersburg, MO 20an· (301) 84O-S4n

800·783 ·2666
FAX 301·869·3680
www .therfc.com

Complete Select ion Of MIL·SPEC Coax , RF Connectors And Relays

2m, 222, and 440 Repeaters
Link Systems, Transmitters,

Receivers, Remote Base.
Two-Year Warranty

Type 2·MQ
Portaquad Antenna
A hlgh1lain, full size 2·meter
quad antenna designed for
portable operations.
Visit our Web Site for more
Information.
www.nationalrf.com

NATIONAL RF, INC.

Maggiore Electronic Lab
645 Doe Run Road, Coatesville, PA19320
Ph: 610-384-7555 I Fax: 610-384-7446
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rigs, and peak their antennas. Gradually, the signal is reduced
for the test. Then, one by one, each operator is judged for his
abilit y to still hear the signal as it continues to be reduced (MDS.
or Min imum Discernible Signal). Some operators swish their
RIT and use digital signal processing to be able to hear the sig
nal as it almost disappears into the noise. That signal level is
then logged by one of the judges. Next, this same operator then
transmit s with maximum CW power, and the distant RX sen
sor power level is logged. Then on to the next operator.

A spread sheet is used for the log data , with information on
each rig ' s measured antenna size and estimated transmit power
level to allow comparison of measured versu s expected per
formance . The results have been useful , not from an absolut e
basis, but by allow ing operators to compare their rig ' s result s
agai nst other amateurs' rigs, having similar antenna size TX
and RX levels and antenna-feed techniques.

A major difference in performance can help to focu s on unsus
pected problems to be solved before upcoming contests events.
Durin g past tune-outs,operators have discovered problems with
rela ys, cables, connectors, and eve n non-functioning power
supplies.

"What operators should look for is receiving performance of
their own rigs, marked in MDS Gen dBm ," comm ents the San
Diego test team. "You want the largest negati ve value com 
pared to other stations having the same size or performance
antenna on that frequency band ," add s the judge.

Marked "Meas Calc," each operator ' s transmit ERP perfor
mance is show n. A zero means that your ERP (effective radi
ated power) came out exac tly as expected, given the claimed
transmitter power and antenna gain.

"If the operator has a positive number, then the ERP is better
than expected by that many dB. If the number is negative, then
your system measures less than expected," comments the jud ge.

As you ca n see by the photos, 15 opera tors tested their 10
GH z systems, and four tested their 24-GHz units.

It was fun to see the intense co mpetition among the indi
vidual operators, each hopin g for one of the ove rall best scores.
Certainly, antenna size does make a difference:

12-inch dish = 27 ca lculated dB antenna gain
18-inch dish = 3 1 ca lculated dB antenna gain
24- inch dish = 33 calculated dB antenna gain
30- inch dish = 35 calculated dB antenna ga in
36-inch dish = 37 ca lculated dB antenna ga in

Up at 24 GHz:
12-inch dish = 35 calculated dB antenna gain
24-inch dish = 41 ca lculated dB antenna ga in

It was educational to watch the microwavers poring over their
transmit and receive measurements. I soo n discovered why
there was a concentration of dishes in a tight area, located with
in the distant setup's main lobe. I also discovered that trying to
shoot a IO-GHz signal past the one and only tree in our test
range put me many dB down in the pack. Nonetheless, it was
fun to watch the distant signal fade in and out as the tree branch
es moved in the wind !

Best of all, we all came away knowing that our equipment
was workin g well, or discovered it needed some additional
tweaking at 10 GH z.
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Beginning Experiments
on the VHF Amateur Bands

Part 4 - Conclusion
In this final installment, KK7Bwrites about how our experiments are guided
by our interests , skills, and tools . He adds that an experiment is something
interesting we try, not knowing its outcome ahead of t ime.

By Rick Campbell, * KK7B

~
e past three iss ues of this magazine

described so me spec ific VHF
ex peri me nts invo lving sta ble VXO

signa l so urces, receive co nve rters, and
low -power AM and CW transmitters.
Thi s time we' ll step back and take in a
larger view of ex perime nts using basic
radio hardware in the VH F bands . Th e
topi c for this issue ' s lesson is: Our ex per
iment s are guided by our ow n interests,

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

skills, and tools. First, let' s rev iew what
we mean by an ex perime nt:

An Experiment
An ex periment is something interest

ing we try, not knowi ng ahead of time
whether or not it wi ll work. Th at is fun
dam ent ally different from repai r, tinker
ing, or duplicating someone else ' s design
using either plans or a kit. Repair is both
necessary and educational, and often pro
vides the exc use to purchase a useful tool.

Tinkering is enjoyab le and high ly edu
cationa l, bu t wit hout the goal of findin g
an answer to a spec ific question. Dup 
licating someo ne el se ' s de sign can be
cha llengi ng, time con suming, and ex pen
sive, bu t we want it to work as ex pec ted
when the project is co mplete. Since the
first requ irement is that we don 't know
whe ther or not it will wo rk, we prefer
simple and inexpensive ex perime nts .
Th e risk of failure is high , but the cos t of
fai lure is low. One way to reduce the cos t
of fai lure is to design ex periments so that

Photo 1. An historic VHF experimenter's station. From left to right are a home-built power supply, Johnson 6N2 transmitt er,
Drake 2A tunable 1F receiver, and a pair of Ameco 6- and 2-meter Nuvistor converters sitting on top of the Drake 2AQ

speaker Q-multiplier. (Photos courtesy ofthe author)
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Photo 2. A complete low-power, 2-meter AM station using the 2-meter AM trans
mitter described in the last issue of this magazine and a modified portable AM

aircraft receiver f rom the bargain table at the local RadioShack.

Photo 3. Inside ofthe radio. The RF and LO tuning inductors are ju st below and just
to the right of the square plastic tuning capacitor. You can see that the turns have

been spread a little.

Interests, Tools, and Skills
We should choo se projects that align

with our interests, tools, and skills. Skill s
and tools include what we already have
and those we are willin g to invest time
and mone y to acquire. The 6N2 power
supply in photo I was also an experiment.
It combines two junk-box transformers
with high-v oltage diodes and some large
high -voltage capacitors from Surplus
Gizmo s. The basic principles were
reviewed by studying the power-supply
chapter in the 1967 Radio Amateur
Amateurs Handb ook. The goal of the
experiment was to replac e the John son
Ranger power supply, and redu ce CW
chirp. VHF exper iments often involve
DC and mechanical skills. Thi s is an
important point: As amateur radio oper-

Thi s is the histori c app roach to a VHF
station, as shown in photo I. From left
to right are a home-built power supply,
Johnson 6N2 tran smitter, Drake 2A tun
able IF receiver, and a pair of Ameco 6
and 2-meter Nuvi stor converters sitting
on top of the Drake 2AQ speaker Q-mul
tiplier. Thi s station served as the exper
imental platform for developing the
KK7B Rex I and Rcx2 receive convert
ers avai lab le from Kanga US. Testing a
converter was as simple as swapping
cables between the new receive con
verter and the Ameco converter.

3. Keep an experiment simple.
4. Aim for useful results.
5. Make the work enjoyable and com

municate interesting result s.

If our stations are modular, we can
ex perime nt on one module at a time.

I. Build modular stations and labora
tory benches.

2. Align experiments with our inter
ests, skills, and tools

we can always take one step backward to
something that works.

Con sider the exper imental amat eur
radio station. As we visit amateur radio
stations we quickly notice some differ
ences. So me operators are devoted to
competition; everything is arranged to
gain the maximum number of point s in a
contest and efficiently record everything
in a computer log. Contest operators may
forget that there are other appro aches to
amateur radio , parti cularly on VHF .
Other stations are comfortable retreats
where the operator spends a little daily
time exe rcising basic radio skills while
keepin g in touch with new and old like
minded friends. These personal radio sta
tions and the communities they foster are
the heart and soul of amateur radio. The
experimenter's station is an eve ning
haunt for exploring interesting new ideas.
We refer to our experimental spaces as
"the bench" or "the lab." Sometimes the
benches double as an operating position.
They tend to be a bit cluttered , particu 
larly when work is in progress. Looking
back ove r decades of experiments, we
can sketch some sugges tions for experi
ments and experimental stations:
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Photo 4. KK7B heads out across Timothy Lake in the Oregon Cascades in search of
a quiet portable QTH with a good view ofMt. Hood.

ato rs we are free to choose our projects,
and eac h of us has a unique set of ski lls
and tools.

The Fundamental Task
An ex perime nt sho uld be simple. The

fund ament al task is to define the ex peri
ment. By carefully using tried -and -test
ed hardware for everything but the
unkn own , we ca n qui ckl y learn whether
the ex perime nt is a success, and how well
it wo rks. My ow n station is ex perimen
tal, but not entire ly homebuilt. I would
rather use a piece of tru sted , reliable co m
merci al radio gear or laboratory equip
ment than spe nd my tim e duplicating
so meo ne else's design just so I ca n claim
to have "bui lt it all mysel f." Photo 2
shows a co mplete low-p ower 2- me ter
AM station using the 2-meter AM tran s
mitter described in the last issue of CQ
VHF and a portable AM aircraft receiv
er obtained from the bargain table at the
local Radi oShack store. Th e Radi oShack
radio or iginally covered 108 to 137 MH z,
but the simple ci rcuit, a sche ma tic, is
glued to the inside cover of the plastic
case and shows that the tun ing range is
determined by only two indu ctor s. Photo
3 shows the inside of the rad io. The two
indu ctors are just below and ju st to the
right of the square plastic tuning capac i
tor. You ca n see that the turn s have been
spread a little. The rece iver was co nvert-
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ed to cover 118 to 149 MH z simply by
spreading the turn s of the two inductors
usin g a toothpick . Th e inductors were
modified while the radi o was tun ed to a
signal generator by making small adju st
ment s and then obse rving the new tuning
range. Note that an old tran sistor FM
radi o ca n be moved to the 2-meter band
using the same technique.

Useful Results
Results of ex pe rime nts should be

something we can use . A uni versity "stu 
dent lab experiment " only needs to teach
a lesson. VHF ex perimenters have a dif
ferent standard: We also wa nt to use
experime nts to improve the performance
of our sta tio ns in so me way. Th e new
pow er supply shown in photo I redu ced
CW chirp. A new power supply for the
Ameco co nve rters with zener diode reg
ulati on redu ced receiver drift. The sim
ple receiver in photo 2 has had the same
9- volt battery for yea rs of casual listen
ing on 2meters AM and the AM broad
cas t band , an obvious advantage to any
one who has eve r taken an FT-8 17 away
from AC power for a wee kend. Th e Rex I
and Rcx2 rece ive co nve rters have alrea dy
been used in a large number of applica
tion s in instrumentation and radi o co m
municati on s, and the VHF frequency
sources have been wide ly applied to
applications lim ited only by the rem ark -

able imagin ation of the ex pe rimenting
community. Experiments motivated by
simple curios ity are va luable, but tho se
fall into the ca tegory of " Basic Re
search." Our VHF experime nts provide
useful results that we incorporate into our
stations and operating techniques. Fin 
ally, let' s not forget the most basic and
useful radi o experime nt of all: "Can You
Hear Me Now ?"

The Goal
I require my own amate ur radi o exper

iments to be both fun and cool. By def
inition , amateur expe rime nts are done
on our ow n time, without being paid. If
they aren 't fun, we won 't fini sh the
work. If they aren ' t cool, we won' t be
excited enough to tell anyone el se about
our results. Either way is a bit of a waste
of time.

At the core of amateur radio is techni
cal communication . One goal of our
exper iments is to generate result s we ca n
share with friends on the web, or by writ
ing interesting articles for this magazine
or a techn ical conference. If the experi
ment s are enjoyable and the res ults are
coo l, next-generation exper imenters will
build on the work and take it to the next
step. The history of VHF amateur radio in
the 1950 s and 1960s serves as a fascinat
ing study of this process. Th ese days we
can injec t a bit offun into the experiments
by co mbining cool vintage elec tronics
with things we develop on the bench.

Operating via
Our Results

Th e way we use our results is by oper
ating our VHF stations. One reason we
perform ex perime nts is to develop sta
tions for applications other than a tradi
tional hom e or mobil e operatio n. Home
and mobil e stations using co mmo n bands
and modes are we ll se rve d with co m
mercial gear. We develop our ow n gear
when we need so mething di fferent.

My friend Wes Hayw ard ha s spent
much of his amateur radi o ca ree r design
ing, bu ilding, and operating rugged ,
ult ra-light port abl e gear for opera tion
fro m a sma ll batt ery pack on HF CWo
Wes typi cally operates fro m rem ote hill
tops in the Pacific Northwest, miles from
the nearest roa d and ofte n more than a
mile off the nearest mark ed trail. My own
interests tend to invol ve unu sual modes,
beacon reception , and small boats.

Marine mobile ope ration from sma ll
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Photo 6. A serious 6-meter CW station optimized fo r use in the boat. The handheld
CW transmitter includes the key on top and batteries inside. The long white plastic
lever is the T-R switch, operated by thumb. The receiver is the RcxI and microR2
f rom Kanga us. The receiver battery pack and converter are in an Otter waterproof

plastic box from REI.

Photo 5. Experimenting with radios and boat rigs requires some tools and skills not
often associa ted with radio. The author 's bench in March 2010.

Conclusion
Thank you for sharing some of your

time with me as we explored a few recent
experiments on the VHF bands at KK7B.
I hope some of them have been interes t
ing and that you will be inspired to try a
few of your own. Your experiments may

Photo 7 shows a 5.8-GH z microwave sta
tion mounted in the stern of the sailboat
for experiments with W7YOZ along
Pickering Passage. A seco nd 5.8-GH z
SSB/CW station was designed and built
for operation from a picnic table or deck.

The Summer 20 I0 issue of CQ VHF
had interi or photograph s of the littl e
experimental 6-meter SSB radio I built
into an old Heathkit Q-Multiplier case.
Photo 8 shows the little radio that rides
in the boat with a battery pack, tucked in
a soft, foa m-lined lunch box. The foam
lunch box was designed to keep a sand
wich coo l, but the foam also protects the
radi o as it ge ts knocked aro und in the
boat, and it floats. The line was used to
haul a 6- meter dipole up the mast.
Heathkit offered 6- and 2-meter AM
transceiver kits in a package a little larg
er than this, with a handl e on top . They
acqui red the nickn ame "Benton Harbor
Lunch Box" from Heathk it' s home town
of Benton Harbor, Michigan. I ca ll this
one the Dark Harbor Lunchbox. If you
look closely you can see it' s not an EF
Johnson logo in the upper left co rner; it' s
a Pirate, so mehow appro priate, as I'm
writing this on International Ta lk Like a
Pirate Day, in Ireland , no less.

We don 't have to limit our marine
mobile operation to the lower VHF bands.

Outside the Limits

Our exp erim ent s are uniqu e because
they are guided by our own interests,
skills, and tools. A serious 6-meter CW
station optimized for use in the boat is
show n in photo 6. The handh eld CW
tran smitt er includ es the key on top and
batteries inside. The long, white, plastic
lever is the T-R switch, operated by
thumb. The receiver includ es microR2
and Rex I kits from Kanga US, with a sep
arate receiver battery pack and recei ve
con verter in the Otte r waterproof plastic
box from REI.

boats involves a number of tough chal 
lenges and two significant advantages.
Th e first significa nt advanta ge is that
VHF signals travel easi ly ove r water. In
the Pacific Northwest, the path to the
fixed station from a boat is often either
line-of-sight or has to go through a moun
tain range. On line-of-sight path s 100
mW is enough, and I watt of CW and a
small Yagi will do for boun cing signals
off a mountain. We can sailor row the
boat to a location with a good path. Most
of the energy consumption in a portabl e
station is used to transport it to the I7l0ca
tion . I use wind power for that, and small
batteries to power the radio gear.

The second advantage is that a boat
takes us away from the local noise that
plagues our band s. Radio gear for opera
tion from a small boat doesn't need to be
particularly light weight , but it does need
to surv ive being knocked around and
immersed in water. Listenin g for weak
signals is incompatible with power-boat
operation, and on my boat s there is too
much going on to try to make a contact
whil e sailing. I often use a separate,
rugged receiver with its own antenna for
listening under way, and simple tran s
mitters that I set up at anch or or when the
boat is pulled up on a remote beach.

In photo 4 I am heading out acro ss
Timothy Lake in the Oregon Cascades in
search of a quiet , port able VHF sight with
a good view of Mt. Hood. The boat is
experimental and home built , using a hull
design by Phil Bolger. Experim enting
with radios and boat rigs requires some
tools and skills not often associated with
radio. Sometimes my bench looks like
photo 5.
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Photo 7. A 5.8-GHz microwave station mounted in the stern of the sailboat for
experiments with W7YOZ along Pickering Passage in Washington State.

Photo 8. The Dark Harbor 6. The lunch box was designed to keep a sandwich cool,
but thefo am also protects the radio as it gets knocked around ill the boat, and itfl oats.

ment and circuits to do something other
than the original design . Experime nts
allow us to exercise our creativity, skills,
and tools, and they give us something to
do with the j unk radi os in the box in the
garage. Have fun, and share your result s
with friend s.

be as simple as digging out an old FM tran
sistor radio from the kitchen junk drawer
and retuning it for the 2-meter band , or
more complex, ultimately resulting in a
high-perform ance modul ar VHF station.

The joy of experimenting means doing
something different , modifying equip-
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A Low-Cost 70-cm Tracking Beacon
for Rocket or Balloon Payloads

Because sometimes balloon-launched payloads are never recovered ,
one consideration for balloon launches is cost. Here WC5Z describes a
low-cost tracking beacon for balloon launc hes.

By Michael Helm,* WC5Z

Amateurs flying high-alt itude experimental balloon pay
loads and those flying large experimental rockets are
often interested in simple and low-cost tracking beacons.

Although both groups frequently fly sophisticated and expen
sive payloads includin g GPS/APRS tracking systems, it is use
ful to have backup tracking beacons in the event of failure of the
more complex systems. I have participated in more than one bal
loon flight durin g which problems developed with sophisticat
ed GPS/A PRS systems and the simple tracking beacon of last
resort led to the recovery of an expensive balloon payload .
Usually the GPS/APRS equipment work s well, but there are
enough occas ions to the contrary to make it worthwhile to include
an alternate tracking signal source, particularly if it is light
weight, simple, and inexpen sive.

I star ted developing simple tracking beacon tran smitters
about IS years ago after getting introduced to ham radio high
altitude ex perimental ballooning by Jerome Doerrie, K5IS .

*190 Mason Road, Lubbock, TX 79407
e-mail : <mic hael.helm@ttu.edu>

Over the years I have designed and buil t numerous versions of
beacon s on 10,6, and 2 meters. These all were des igned around
con ventional circ uitry, using freq uency-multiplie r stages
where needed. I have foun d these des igns to be robust even
under temp erature extremes . Some avai lable des igns using PLL
techn ology have been show n to lose phase lock in temperature
extremes. Hence, the simpler approac h prese nted here, which
has proven to be reliable in practice.

Basic Design Goals
There were multiple goals of this design. It needed to be sim

ple , low cos t, rugged, have good signal purity and reaso nable
power level, produce an FM tone-modul ated signal, and oper
ate on 6 volts DC. The 6-vo lts requirement was needed to redu ce
battery weight in balloon or rocket pay loads .The FM tone mod
ulati on makes it easier for trackers with commonly available
FM transceivers to track the signal, and the signal has a pleas
ant audio sound. Harmonics need to be down by 40 dB or more
below the carrier to meet FCC Part 97 requ irements. Simplicity
makes the beacons easier to build, robustness is simply a nece s-

Photo A. Surface-mount PC-board version of the beacon transmitter including PIC IDer.
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Figure 1. RF portion of the 433-MHz
..-- beacon transmitter.

Circuit Description
A basic version of the one of these bea

cons is shown in the schematic in figure
I . A Co lpitts osci llator is built aro und Q I
and the SAW resonator sets the resonant
frequency, in this case to 433 .92 MHz.
Freq uency modulation can be achieved
by providing a sine-wave input at the
point labeled audio in. The mod ulation is
achieved as the audio signal varies the
reverse bias on 0 I, a varactor diode .
Changi ng the capacitance of 0 I changes
the total capacitance in para llel with the
SAW resonator, and achieves a limited
amount of frequency mod ulat ion .

On my beacons, I have used a PIC
microcontroller to generate a I-kHz audio
pattern of a Morse Code identifier to mod
ulate the varactor. It is relatively easy to
program a microcontroller to gene rate a
square-wave audio signa l, and a couple of
sectio ns of RC filtering can be used to take
the edges off the square wave to provide
a reasonably good-sounding audio signa l
for modu lation. The amo unt of frequency
mod ulation is depe ndent on the charac
teristics of the varactor diode, the value of
C2, and the amplitude of the audio mod
ulation. I was easily able to achieve about
I kHz of FM deviation , and this sounds
fine on an FM mobi le transceiver.

Since the output power from Q I is lim
ited, Q2 is added as a class A buffer

sity of the application, particularly in
rocketry, and low cost makes it more like
ly that we will never hesitate to include
these in a pay load as a backup.

I had tried several designs and proto
types for the 70-cm band, but had diffi
culty in meeting the goal of simplicity
with frequency-multiplier designs. Then
I found SAW resonators available inex
pens ively for several different frequen
cies in the 440-MHz ham bands. It is fea
sible to use a UHF SAW resonator in a
Co lpitts oscillator circuit much the same
way you might use a quartz crystal. The
SAW resonator will set and maintain the
frequency within a fairly tight tolerance.
The SAW resonators are not qu ite as fre
que ncy acc urate as a quartz crystal, but
they are inexpensive and eliminate the
need for chains of frequency multipliers
or somewhat complex PLL systems. The
SAW resonators are avai lable inexpen
sively from suppliers such as Mo user
Electronics and Digi-Key.
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amplifier , followed by a low-pass filter
and pi matching network formed from
C 12, L4, and C 13. After tunin g using a
spectrum anal yzer, all harmonics were
down more than 45 dB below the carrier.
The output power on the unit pictured in
photo A was about I milliwatt. It is
important to use tran sistors with a high
Ft for both Q I and Q2. If you are not inter
ested in FM modulation on the beacon,
yo u can leav e out RI , CI, LI , C2 , and
D I. If you want to simply ON/OFF key
the beacon with CW by keying the 6-volt
supply voltage ON and OFF, you should
redu ce C5 and C I I to .0 I 1lF.

It is poss ible to increase the power out
put of this basic beacon design by two dif
ferent simple approaches . One approach
is to increase the idle current in Q2 by
reducing the value of R8. Care should be
exe rcised with this approach and perfor
mance should be verified using a spectrum
analyzer to ensure that the harmoni cs are
sufficiently suppressed. A second
approac h which I have also used on vari
ous version s of this basic circuit is to add
an additional amplifier stage at the output.
Thi s can just be a complete copy of the
circuitry to the right of C7 in the diagram ,
inserted between junction of L4-C 13 and

the RF output connection. Using a second
copy of the Q2 stage including the pi-net
work low-pass filter, I have been able to
get 10 to 12 milli watt s of output power
with good harmonic suppress ion.

Conclusion
Earlier ver sions of thi s design have

been successfully flown on rocket and
balloon payloads in 2008 and 2009, and
this version was flown in May and July
of 20 I0, for a total of five flights of this
basic design. So far it has worked quite
well and has provided a strong tracking
signal. I did observe some frequency drift
with temperature of the SAW resonator
on one balloon flight at high altitude
where the internal payload temperature
dropped significantly due to some ther
mal insulation problems. The frequency
stability characteristics of the SAW res
onator are certainly not as good as a quart z
crys tal, but this design provides a very
low-cost solution, so some frequency drift
can be tolerated in this application, and
can be minimi zed by keeping the beacon
thermally insulated durin g flight.

Thi s design has proven to work well in
several flight s and also during a recent
foxhunt. The photo of the design shown

uses all surface-mount compo nents, and
includes a programmed PIC microcon
troller with a Morse Code identifier for
the beacon. Th e PIC microcontroller also
includes some limited sta tus telemetry
ca pability as part of the Morse Code
message. Due to the power output level
bein g far greater than what is allowed
under FCC Part 15 licen se-free operation,
this beacon can only be legally operated
as part of an amateur radio station and
only if it is identified using an amateur
radio call sign. Th ose interested in a com
plete SMT board version of this design
or other versions with higher pow er out
put can check my website <www.
powerbrick .com> for details.

About the Author
WC5Z has been a ham since 1968. His

interestsare primarily indesigning and build
ing radio transmitters and receivers. He is
interested in HF through microwave and has
been involved in ham ballooning for about
15 years. He has gotten involved in design
ing and building payload beacon transmitters
for local rocket teams in the past three years.
After decades in the electronics industry,
Michael is now teaching in the EE dept at
Texas Tech University in Lubbock, Texas.
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My Experience Getting Started
on 2 Meters EME

Those of us who are old hands at EME, remember the first time we were
on "the Moon." Here AE3T describes his experiences so we can reminisce.
For those of us who have not yet tried EME, we can be challenged by his
experiences to make our first attempt.

By Howard Sherer.* AE3T

Although I have been an active amateur for the past 46
years and have an interest in VH F, and propagation
study, I have not had the opportunity to exper ience oper

ating EME (Earth-Moon-Earth) moonbounce on 144 MHz until
recentl y. This articl e is not going to discuss any of the opera t
ing procedures, or the basic physics, or the more techni cal
aspect s of EME operation, but will focus on my exper iences as
a small station getting started in this very exci ting area of ama
teur radio. There are many exce llent resources avai lable to edu
cate the amateur interes ted in this area . If you enjoy weak-sig
nal opera tio n, EME is the ultimate OX, very-wea k-s ignal
experie nce! Although you don 't opera te at QRP power levels,
you can also relate EME opera tion to QRP opera tion.

From the 1970s through the 1990s I was active on the OSCAR
amateur satellites and had a station equipped for the various
modes of operation. In the late '90s dur ing an EME activity
weeken d, I decided to spend some time to see if I could hear
any of the big-gu n stations off the moon. Using both my
OSCAR arra y on an az/e l moun t, and my horizont al Yagi used
for 2 meters SSB, I was able to copy four stations from the U.S.
and Europe on CW and one station on SSB. I was amazed that
this was possible, but reali zed that my 150 watts and single
Yagi would not make the grade.

Fast forwa rd nine years and the avai lability of digital com
mun ications using the WSJT modes, I rekindled my activity on
2-meter meteor scatter and realized how much eas ier it was to
make contacts on any day using random meteor scatter and the
WSJT FS K441 mode vs. only opera ting dur ing the meteor
showers using SSB. I continue to have grea t success on 2-meter
meteor scatter, and am act ive on a regular basis.

I spent some time durin g the past year getting to know how
to use WSJT, and began reading everything that I could find
on EME operation with a focus on the digital modes. I quick
ly realized that with moderate power and a good single Yagi,
EME contacts wou ld be possible with large, well-equipped sta
tions. I corresponded with a number of successful EME oper
ators and listened very carefully to what they had to say about
their experiences and station setups I decided to take the plunge
dur ing the Octo ber 2009 ARRL EME weekend. I was runn ing
250 watts to a l 3-element 13b2 at 35 feet with no elevation
contro l. I don't have a clear horizon in any direction, so the pos
sibility of using ground gain was in doubt , but that is what I
had to work with. I watched for activity from well-equipped

*148 1 Red Maple Lane, Allentown, PA 18104
e-mail: <howardmstis lehigh.edu>
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stations on the N0UK Ping Jockey internet refl ector and
requested some of the stations to try for a contact. It only took
a short time and I had completed my first QSO with EA6 VQ
in the Balearic Islands. I was thrilled, and a shor t time later
made my second contact. I was able to copy five other stations
durin g the weekend , but did not make any additional QSOs for
another week .

By learning more about the lunar propagation path and its
many variable s, I was better equipped to plan my limited access
time with an antenna having no eleva tion control. I had what I
thou ght was very good success, making 18 EME QSOs with
my current station. I was bitt en by the bug and wanted to
improve my station, but reali zed that I would have to stay with
a single Yagi due to space limitati ons. I made the followi ng
impro vements to my station in short order:

I added 3 dB to my transmit signal by going to 500 watts with
an old tube amplifier, changed my Yagi to a more effective 2.5
wi 12-element design with limited minor lobes, added eleva
tion rotation to my Yagi, and fina lly moved my low-noise
receive preamplifier up to the antenna.

The se chan ges each made small incremental improvements,
but together have made a big improvement in my succes s for
competition for a QSO. I learn ed early on that patience was of
great importance, and not to get frustrated by lack of succe ss
and the one-way propagation, which is a very big factor in EME
operation. Many times I would be able to copy the other sta
tion very well , but it could see no sign of my signal, and yes
there are times when I am being copied, but I cannot see the
other station. Those well-equipped stations that have the abil
ity to operate with either H or V antenna polarization, with inde
pendent switching for RX and TX which have a grea t advan
tage on EME to co mpensate for both the spatia l offse t in
polarization, and the Farad ay rotation , which is a major factor
in EME communications.

The rece nt station improvement that made the greatest
imp rovement was the addition of eleva tion co ntro l for the
antenna. Thi s resulted in two major adva ntages . First, the most
obvious, was much greater access time for the moon . Also very
beneficial was the great reduction in the terrestrial noise level
when the antenna reached an elevation of20 degrees and above
the horizon. Due to the good pattern of the single Yagi, most
of the noise sources on the ground were out of the radiati on pat
tern of the antenna when elevated. My success rate for the com
petiti on for contacts when all of the required inform ation is
exchanged is still only about 30%, but I consider that to be very
good for a station the size of mine.
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At the current time I have already completed over 140 EME
QSOs with over 100 different "initial" sta tions. Mos t of these
were stations running four Yagis or more and full power. I have
also completed contacts with three stations that were on ly using
two Yagis (2x I I elements and 400 watts), and mos t recentl y
with a station in Euro pe runn ing a single IS-element HN Vagi
and 250 watts under the mos t ideal co nditions. We both were
very pleased to successfully complete this co ntact. I have not had
good success in making contacts with a number of the rece nt
EME DXped ition stations during the past year which typically
were running large single or two Vag i stations.

Although DXCC is not feas ible at the present time due to the
lack of large station activity from all of the required countries, I
have had great enjoy ment operati ng EME and have met many
very knowledgeable opera tors. I have completed my 2 meters
Worked All Continents , and along with co ntacts using trop o and
sca tter on 2 meters have confirmed 46 U.S. states. The EM E
co mm unity is very help ful and has show n great patience in spend
ing the sometimes great amount of time necessary (sometimes
over a number of months) to com plete contac ts with small sta
tions. There are many small stations like mine that have become
act ive on EME with the deve lopment of WSJT, and we all share
the same high level of exci tement in co mpleting eve ry new con
tact. I have bee n pleased and actua lly quit e surprised at the
amount of success a small station can have on EME given suf
ficient time to plan time around the better lunar co nditions.

M y greates t thanks must be directed to K IJT, Joe Taylor ,
wh o has used so me of his grea t knowledge to ad vance the state
of the art for ama teur radi o co mmunications.

www.cq-vhf.com
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Photo A. Astronaut Buzz Aldrin deploys a seismometer in the Sea of Tranquility. (Courtesy NASA)

~
e placement of seis mometers on

the Moon ' s surface by the Apollo
as tro nauts yie lded evidence of a

huge eve nt dur ing Jun e 20-30, 1975.
Previous research assumed that this event
was a lunar meteor storm. In 1992 I pre
sented a paper at the Central States VHF
Society Co nfe rence on the supposed
lunar meteor storm in which text from the
"The World Above 50 MHz" co lumn in
the September 1975 issue of QST was
used to determine whether or not there
was support for the theory of a luna r
meteor storm. Results of that exa mina
tion were inconclusive .

Recent resea rch into the Earth's mag
netotail ca used me to re-examine the
original premi se, that the seismometer
activity of June 20-30, 1975 was a lunar
meteor stor m. Thi s re-examin ation led
me to form the hypothesis that this activ
ity was not a lunar meteor storm after all,
but rather a series of events-in particu
lar, sandstorms-that were caused by the
influence of the Earth's magnetotail on
the Moon ' s surface . I have furth er

"Editor. CQ VHF
e-mail: <1l6c1@sbcglobal.llet>
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hypothesized that certain events occur
ring at the same time were what exacer
bated the effect s of the magnetotail on the
lunar surface, thereby contributing to the
ove rall intensity of the sandstorms.
Finall y, I have hypothesized that these
same events will occur at the same time
during a similar period in Jun e 2016.
Should the resultant intense sandstorms
occ ur as they did during June 20-30,
1975, it could be very problematic for any
astronauts who might be on the lunar sur
face during that time frame.

Introduction
Recent publications concerning the

Earth ' s magnetotail ' s effect on the Moon
cau sed me to revi sit the paper that I pre
sented at the 1992 Central States VHF
Society Conference entitled "Historical
Meteor Storms," which was publi shed in
the conference' s Proceedings. Sub se
quently, I reprinted the essence of that
paper in my "VHF Plus" column in the
August 1992 issue of CQ magazine .

In that paper I discussed the historical
Oct ober 9, 1946 Giacobinid-Zinner
Comet and the November 17, 1966

Leonids meteor showers, along with a
supposed meteor shower that affec ted the
Moon durin g June 20-30, 1975. I titled
that sec tion of my paper "The Meteor
Shower Nobody Saw." The follow ing
with updated inclusions in brackets-is
from that paper:

Whil e the Giacobin id-Zinner Comet mete
or showe r was spectacular in its effect on the
6-meter ham band and the Leonids storm dis
played its wond er on the 2-meter ham band,
they also were very visib le showers . There
was, however, a [sup posed meteor] shower
that apparently far surpassed these two, but
that no one is known to have seen.

Evide nce of this supposed shower that
nobody saw came by way of the Moon. The
Apollo as tronauts left se ismometers on the
Moon during their missions in the late 1960s
[and ear ly 1970s; please see photo A and side
bar " Bell- Ringing Moonq uakes or Sand
storms?" ].

During Jun e 1975 these se ismometers
detected [what see med to be at the time ] a very
inten se meteoro id onslaught that lasted for
around ten days. A group of Brazilian as
tronom ers, headed by Pierre Kau fmann ,
became aware of these reports and decided to
exa mine VL F data for the same period . They
publi shed the result s of thei r stud ies in an art i-
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Figure 1. The Moon 's orbit crosses Earth 's magnetotail . (Courtesy NASA )

on's Or it

cle entitled "Effects of the Large June 1975
Meteoro id Storm on Earth's Iono sphere,"
which appea red in the November 10, 1989
issue of Science magazine (pages 787-790).

They decided to use the VLF data because
of the known effec ts of meteor ionization on
the D- and E-Iayers of the atmosphere. The D
layer forms a waveguid e effect on sig nals
within the VLF frequency range , transporting
them for long distances across the Earth's sur
face. Meteoro id vapor ization is known to
cause phase shifts in the D- and E-Iayers of
the atmosphere, and thus, phase shifts in the
recepti on of the VLF signals . Th erefore,
exa mination of VLF reception record s could
revea l any meteor- caused detectable effect s
on these layers of the atmos phere.

First, by examining data from several dif
fere nt VLF transmitt ers, they concluded that
[there was evidence of a radiant that] was low
in the sky during the affec ted days, in the same
ge nera l location of the Sun. [They also con
clud ed that] because of the sunlight, the [so
ca lled Ishower was not visible. However, their
exa mination of the [seismometer data caused
them to co nclude ] that the sho wer was as
much as three to nine times as intense as the
Giacobinid-Zinn er Comet caused shower.

Wa s this showe r otherwise detected ? While
it occ urred durin g a normal sporadic-E sea-

www.cq-vhf.com

son, could there be any unu sual events on
VHF during that time frame , or did what were
perceived to be normal sporadic-E events
mask the effects of the shower?

Kaufmann 1 et al. 's research indicated that
the [Earth] days of [lun ar] activity were
betwe en June 20 and June 30, with the prim e
days being June 22-23 and Jun e 26- 27. An
examination of Bill Tynan, W3XO' s "The
World Above 50 MH z" column in the
September 1975 issue of QST (pages 78, 136,
138, and 140) showed that sporadic-E type
propagation occurred durin g these days, with
especia lly intense reports of events occurring
on Jun e 22 and June 30.

One of the most interesting reports (to me)
was of a three-way QSO on Jun e 22 that Bill
(then located in Maryland) had with K3AA Y,
and K8CA Y, the latter being only 280 miles
away , in West Virginia. He convincingly con
cluded that the mode of propa gation had to be
sporadic-E. He went on to refer to other
reports of very short -skip cont acts during the
same day. Oddl y, this short-distance propa
ga tion was also cited as typical during the
Giac obinid-Zinner Comet caused shower.

Bill also reported on receptions made by
Pat , WA5IYX (near San Antonio, Texa s) of
numerous signal s during the days indicated.
Most notable were the receptions, on June 30,

of many sporadic-E type signals throu ghout
the FM broadcast band and the low -band VHF
television band . Th ese signa ls were bein g
copied as early as 7: lOAM, Pat ' s local time .
Pat also reported reception of several high
band VHF television stations east of him in
Florid a. These recepti ons lasted for as long as
three minutes at a time. Additionally, on the
same day Glenn Hauser , of Enid , Oklahoma,
also reported recepti on of a high -band VHF
television station from Florida. Glenn also
reported recepti on of YVVK, a Caracas ,
Venezuela, Cha nnel 3 tele vision station.
Although there was an increase in activity on
June 30, there were not correlating data in the
Kaufm ann studies. It is possibl e that the data
they examined were not co mplete on this day
(a point they alluded to in their article).

Bill also quoted a report from W7N FC, in
Athens, Oregon, that indicated co ntacts with
all states in the WI , W4 , and W5 call areas
during the day of June 22. He went on to
include other reports that speci fied that day
and others during latter Jun e and early Jul y.
Bill concluded these report s by obse rv ing that
"the day-of-days was Jun e 22, with QSOs all
over the country [bein g reported]. "

However, these days are during the spo
radi c-E tim e frame and an y activity co uld
have been (and was) easily interpreted as spo
radic -E caused propagation. As stated, June
22 see med to be a key da y for both data.
However , Bill does not report any co rrelat
ing dat a on Jun e 26 . Could it be that man y
ham s were on the air on Sund ay, Jun e 22, and
that few ham s were on the air on Thursda y,
June 26? Co uld it also be that most of the
activity was overn ight on Jun e 26-27, where
by many [North American] ham s were in bed ,
not expectin g or suspecting anythin g out of
the ordinary?

For as much mete or-shower activity, there
see ms to be littl e other co rre lating amateur
radio VHF data (abse nce of 2-meter rep orts,
for exa mple). Again the question is, "Co uld
the amat eur radio observations be incomplete
becau se ' nobody was on the air ' ?" In con
ducting unrelat ed research , I looked back into
my 6-meter log for the last three years and
found that each Memorial Day weekend the
band had been open. No matt er that the date s
of the wee kend have floated. With out exc ep
tion , the band was open during some time of
the week end . Was the band open bec ause
peopl e were home and on the air, or was the
band bein g open and people bein g home co in
cide ntal?

Perhaps more study of pertin ent log entries
should be performed in order to see wh at
effect this unkn own June 1975 sporadic mete 
or storm had on VHF communicatio ns during
the key days in late June.

Now, 18 years after I publi shed my
paper and presented it at the CSVHF
Society Conference, I have come to
believe that the supposed lunar meteor
storm of June 20-30, 1975 was probably
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Figure 2. Detailed view of the Earth 's magnetotail. (Courtesy NASA)

not a meteor stor m after all, but rather
successive sandstorms on the lunar sur
face caused by the Earth's magnetotail.
Wh y have I come to believe thi s new
hypothesis? What follows are what I
identify as pieces of the puzzle that have
led me to my hypothesis.

The first piece of the puzzle of my new
hypothesis appea rs on page 790 of the
Kaufmann, et al. paper : "However, the
lack of strict day to day correlations
between data from Earth and Moo n sug
ges t that the meteoroid stream was not
homogeneous in space ." Their conclud
ing remark tells of their inabilit y to tie
what appeared to them to be a tremen
dous meteor stor m on the Moon ' s surface
to anything that occurred on Earth durin g
the same timeframe.

I came to my next puzz le piece of my
new hypothesis via reading a NASA
report entitled "The Moon and the
Magnetotail ," which was publi shed on
the web on April 17, 2008.2 In that arti
cle author Dr. To ny Phillips discussed the
work of Dr. Tim Stubbs, a Unive rsity of
Maryland scientist worki ng at the

40. CO VHF. Fall 2010

Godd ard Space Flight Center. Phill ips
quotes Stubbs: "Earth's mag netotail
ex tends well beyond the orbit of the
Moon and, once a month , the Moon orbi ts
through it [please see figures 1- 3]. This
ca n have conseque nces rangi ng from
lunar 'dust storms' to electros tat ic dis
charges . ... There is compe lling evidence
that fine particles ofmoon dust, when suf
fic iently charged- up, actually float above
the lunar surface."

When I read Stubbs' and Philli ps' com
ments, my mind flashed back to my 1992
CSVHFS paper and I wondered if what
Kaufmann , et al. observed was not a
meteor shower but rather a magnetotai l
caused ser ies of sandstorms. Phillip s'
next quote of Stubbs rea lly got my atten
tion: "If the Moon is full , it is inside the
magnetotail. The Moon enters the mag
netotail three days before it is full and
takes about six days to cross and exi t on
the other side."
. From that quote, I asked this question:

"Was the phase of the Moo n at full dur
ing Jun e 20-30, 1975?" Indeed it was .
Full Moon for 1975 was on June 23 at

1654 UTe. Going back to Kaufmann, et
al., I noted that their evidence of the data
fro m those seismometers indicated
intense activity on the dates of June
22-23 and 26-27, 1975, whic h pretty
much coincides with Stubbs ' comments
concerning the transition of the magne
totail across the Moo n's surface.

A reservation that I had abo ut my
hypothesis was this: "What was special
abo ut those dates that the magnetotai l
would have a more intense influence over
and related to other dates?" To answer my
reservation, I first checked with so lar
records concerning Sun-caused eve nts
that might trigger a more elongated or
more intense magnetotail. I found evi
dence of a minor solar flare on June 30,
1975 (which might explain the more
intense sporadic-E amateur radio propa
gat ion reports on that date). However, in
the absence of any other events, I con
cluded that the magnetotai l was probably
not abnormally infl uenced by the Sun
during those critical days.

While it seemed that I had reached a
dead end, my research did surface anoth-
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Figure 3. The Sun's influence on the Earth 's magnetotail. (Courtesy NASA)
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several independent groups of NASA and uni
versity scientists. Gary Olhoeft, professor of
geophysics at the Colorado School of Mines
in Golden, is one of them:

'To everyone's surprise," says Olhoeft,
"LEAM saw a large number of par ticles
eve ry mornin g, mostly coming fro m the east
or wes t-rather than above or below- and
mos tly slower than speeds expected for lunar
ejec ta."

What could cause this? Stubbs has an idea:
"The dayside of the Moon is positively
charged: the nightside is negative ly charged."
At the interface between night and day , he

199019801970

O+-- - ----,- - - --.,-- - - -r-- - ----,- - - --.,-- - - -r-- - -;
1960

Apollo-era scientists wanted to know how
much dust is ejected by daily impacts. And
what are the properties of that dust? LEAM
was to answer these questions using three sen
sors that could record the speed, energy, and
direction of tiny particles: one each pointing
up, east, and west.

LEAM ' s three-decades-old data are so
intriguing, they're now being re-examined by

pose of the ex perime nt was to look for
dust kicked up by sma ll meteoroids that
would hit the Moon ' s surface . According
to Hunt and Phillips:

Figure 4. Predicted lunar exposure to the plasmasheet as a fu nction oftime over the
period 1960 to 2030. The red curve shows the total expos ure to the plasmasheet dur
ing each monthly crossing of the magnetotail. The blue curve shows the effec t of
smoothing the red curve with a 25-month running mean. The green curves show the
maximum and minimum monthly expos ures in half-yearly bins centered on the

solstices. (Used by permission f rom Mike Hapgood)
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er paper, th is one authored by Mike
Hapgood - of the Rutherford Appleton
Laboratory of Ch ilton , Didcot , Oxford
shire, UK. His paper is: "Modeling long
term trends in lun ar ex posure to the
Earth's plasmasheet."

In Hapgood ' s paper he discu sses how
the magnetotail affects the Moon during
its crossing the magnetotail at solstices
in parti cul ar the peaks and va lleys asso
ciated with the Moon ' s approximate
18.6-year nodal peri od precessional
orbi t. At the verna l equinox of the pre
cessiona l orbit, the lun ar declination can
reach 28 ° north or south each month.
Aro und 9.3 years later (the next time
bein g 20 15) the declination reaches only
18° north or so uth each month.

Co nce rni ng the June 20- 30 , 1975
eve nts, the summer so lstice for 1975 was
on Jun e 22, at 0027 UTC. As it turn s out ,
this parti cul ar crossing wa s during that
time of the Moon ' s precessional orbit at
the peak of the narrower (18°) declina
tion (see fig ures 4 and 5).

For me, this third fact or of the Moon ' s
nodal period precessional orbit seems to
be enough to support my new hypothesis
that what happ ened on the Moon during
Jun e 2Q-.30, 1975 was likel y a series of
sandstorms probabl y caused by the swath
of the Earth's ma gnetot ai I across the
Moon ' s surface.

Another piece of the puzzle can be
found in the December 7 , 2005
Scien ce @N ASA story entitled "Moon
Storms.t'" In that article authors Trudy E.
Bell and Dr. Tony Phillips write about the
Lun ar Ejecta and Meteorites (LEAM)
ex perime nt that wa s installed by the
Apo llo 17 as tronauts in 1972 . The pur-

www.cq-vhf.com Fall 2010 • CO VHF . 41



explains, "elec trostatically charged dust would be pushed across the
terminator sideways," by horizontal electric fields .

When the astrona uts went to the Moon, they placed seismometers
on the Moon ' s surface . At the end of June 1975, they registered their

4 7 10 13

Lunation

Figure 6. A map ofthe / 00 explos ions observed since late 2005.
(Courtesy NASA)

Bryant is not unique in his suspec ting the Beta Taurids mete
or showe r involvement. Kaufmann, et al. cite K. Brecher ("The
Canterbury swarm: Ancient and modern observations of a new
feature of the solar system," American Astronomica l Soc iety
Bullet in 16, 476, 1984) and J. Dorman, S. Evans, Y. Nakamura,
and G. V. Latham ("On the time-varying properties of the lunar
se ismic meteoroid popul ation ," Proceedings of the Lunar
Planetary Science Conference 9, 36 15-3626, 1978) as support
ers of the Beta Taurids meteor shower theory.

Second , in an articl e entitl ed "Poss ible relationship between
the Farmington meteorite and a seis mically detected swa rm
of meteoroids impactin g the Moon'v author Jiirgen Oberst
suggests a link between the Farmington meteorit e? and the
lunar meteor storm, while at the same time discoun ting the
Beta Taurids meteor showe r connec tion because that meteor
shower does not show "swarming," which, according to
Oberst, was necessary to explain the "observed large seismic
signals." He further points out that "for objec ts in orbits of
Taur id meteors, the longitud e of the asce nding node, Q , shifts
by about 35° on avera ge during such a period (Jo nes, 1986)."
Hence, the sugges ted association is qui te unli kely, although it
cannot be ruled out. It is also important to note co nce rning the
Beta Taurids that their active dates are usually between Jun e
5 and July 17, with a peak of June 28, which may or may not
preclude their effect on the Moon dur ing the peak days ofJune
22-23 , and 25-26, 1975.

Finally, regarding the Beta Taurids , from their first discov
ery by Jodrell Bank observers dur ing June 20-27, 1947, they
have been consistently defined as a weak-stream meteor show
er with no clear peak- particularly because it is a daytime show
er that relies on radio observation reports for its definiti on . Ad-

major series of lunar impacts. The impacts were detected only when
the nearside of the Moon (where the astro nauts landed) was facing the
Beta Taurid radiant. Atthe same time, there was a lot of activ ity detect 
ed in Earth's ionosphere, which has been linked with meteor activi ty.
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Concerning the so-called lunar meteor storm hypotheses,
while Kaufmann, et al. dealt with some aspects of them , it is
necessary to menti on two other theories concerning those
hypotheses. First, in an article entitled "The Dark Ages: Were
They Darker Than We Imagined?">author Greg Bryant makes
the following point concerning the annual Beta Taurids mete
or shower and the June 20-30, 1975 lunar meteor storm:

Figure 5. The short-term modulation in predicted lunar expo
sure to the plasmasheet. The red curve shows the difference
between the half-yearly maxima and minima in monthly lunar
exposure (as derived fro m fig ure 4). For reference, the blue
curve shows the long-term modulation in the form of the
25-month running mean expos ure. (Used by permi ssion of

Mike Hapgood)
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Figure 7. Lunar surface charging and electricfields caused by sunlight and solar wind. Credit: Jasper Halekas and Greg Delory
of u.c. Berkeley, and Bill Farrell and Tim Stubbs of the Goddard Space Flight Center. (Courtesy NASA)
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ditionally, the International Meteor Organi zation pointed out in
its 2008 ca lenda r of meteor showers that because of its prox 
imit y to other radiants, it is difficult to clearl y define it from the
other radiants.8 Therefore, it is my opinion that to attribute such
a massive lunar storm that , as Kaufmann , et al. noted was not
homogenous to Earth , to the Beta Taurids is at least problem
atic . Furthermore, efforts to support the theory that the Beta
Taurids shower could produce massive amounts of large boul
ders by way of linking it to the theory that the June 30, 1908
Tun gu ska explosion is also problematic because the Comet
Encke hypothesis is one of many hypotheses that attempt to
explain the Tunguska event.?

Recent observationslv of explosions on the Moon' s surface
have tried to make a correlation between meteorites and such
explosions. Commenting on the ob servations thu s far ,
researchers have concluded that not all impacts are meteorites.
Som e may be sporadic mete orites; some may be space junk. In
fact , the rati o of sporadic hits and other debris to known mete
or showe rs is 2: I in favor of the sporadic hits. Commenting on
the research , Dr. Rob Suggs, KB5EZ, of the Marshall Space
Flight Center stated: "That's an important finding [because] it
mean s there ' s no time of year when the Moon is impact-free.l'U

What does not seem to be explored in their research is whether
or not such sporadic impacts may in fact be moondust that has
been exci ted by so lar wind and thu s caused to crash to the sur
face after such exci tation.

Finally, I would like to add one more piece to the puzzle that
might be significant to my hypothe sis. That piece of the puzzle
is the combined effect of the Moon ' s and Sun ' s gravitational pull
on the Earth ' s magnetotail. While it has already been shown that
the Moon gets a lashing from the Eart h' s magnetotaill - , becau se
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In light of my hypothesis concerning the seismometers' recorded lunar activities of June
20-30, 1975, it is my suggestion that maybe some of the relative long-lasting shallow moon
quakes were in reality the readings of the ongoing rnagnetotail-caused sandstorms rather than
"bell ringing" moonquakes.

There are at least four different kinds of moonquakes: ( I) deep moonquakes about 700 km
belowthe surface, probably causedby tides; (2) vibrations from the impact of meteorites; (3) ther
mal quakes caused by the expansionof the frigid crust when first illuminated by the morning sun
after two weeks of deep-freeze lunar night; and (4) shallow moonquakes only 20 or 30 kilome
ters below the surface.

The first three weregenerallymildand harmless. Shallow moonquakes on the other hand were
doozies. Between 1972and 1977, the Apollo seismic network saw 28 of them; a few "registered
up to 5.5 on the Richterscale," says Neal.. .

Furthermore, shallow moonquakes lasted a remarkably long time. Oncethey got going, allcon
tinued more than 10minutes. "The moon was ringing like a bell," Neal says.

Bell-Ringing Moonquakesor Sandstorms?
Between 1969 and 1972, Apollo astronauts placed seismometers at their landing sites at

various locations around the Moon. For a number of years the Apollo 12, 14, 15, 16, and 17
instruments radioed data back to Earth until they were switched off in 1977.

In the March 15,2006 Science@NASA article entitled "Moonquakes lS,' author Trudy
E. Bell wrote about Clive R. Neal, associate professor of civil engineering and geological
sciences at the University of Notre Dame, who, along with his 15-member team, spent con
siderable time identifying and categorizing the four types of moonquakes. Of importance to
me was the identifying of moonquakes that were caused by meteors striking the Moon' s sur
face. From Bell' s article is the following excerpt:

of thi s lashing it is also possible that dur
ing certain timeframes, such as during the
day s of June 20-30, 1975, with the Moon
phase at full and the Earth being at sum
mer solstice on nearly the same date, that
this lashing is exacerbated by the influ
ence ofthe Moon' s gravity, combine with
the Sun ' s gravity. Such combined grav ity
was exce ptionally strong, thereby exe rt
ing an exceptional pull on the Earth ' s mag
netotail onto the Moon ' s surface, whi ch in
turn resulted in an exceptionally strong
sandstorm, the likes of whi ch had not pre
viou sly been recorded.

It is fo r thi s same reas on that I am
hypothesizing that an other potential
problematic timeframe co uld be the da ys
immediately before and after June 20-21 ,
2016. Such sands to rms could be cata
strophic for astronauts who are coloni z
ing the Moon without the appropriate pre
paredness.

In summary, it is my hypothesis that
what Kaufmann, et al. investigated as a
meteor storm was more likely sands to rms
caused by the Earth' s magnetotail. The
evidence I have found to support my
hypothesis seems to indicate that Moon
appears to have crossed through the
Earth ' s magnetotail at the right time
frame (pea k of the Moon' s nodal period
precessional orbit, during the summer
solstice, and when the Moon wa s at full
phase) for a series of sands torms to have
occurred that were detected by the seis-
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mom eters left by the A po llo astro na uts.
While, as mention ed above, several have
tried to tie the lun ar events ofJune 20-30,
1975 to a meteor sto rm or storms or rem
nants of the Fa rm ington meteorit e (none
more thorou ghl y than Kau fm ann , et a l.) ,
it is my position that the ev ide nce sup
ports my hyp othesis over and agains t
the se othe r hyp oth eses.

Con cern ing the sig nificance to the
ama te ur radio weak-s igna l co mmunity,
in particular the sig nificance to EMEers,
there mi ght be a possible influen ce on
EM E communication during these sa nd
sto rms . Knowing when they may occ ur
might be import an t to pred icting possible
degradation in EME co mmunica tion dur
ing such events.

Mu ch more import antly, however , is
the sig nificance to NASA and its new
lun ar ex ploratio n program. The sig nifi
cance for NASA is that these sa nds torms
could be ve ry problem ati c for the astro
nauts while on the Moon ' s surface, or
even in orbit around the Moon . In partic
ular, the ex pe rience of the Apo llo as tro
nauts with mo ondust provided so me indi 
cation of the problems the du st posed to
their exploration .

For example, NASA researcher M ian
Abbas 13co mme nting on the nui sances of
moondust stated: "Moondus t was a real
nui sance for Apo llo as tro nauts . It stuc k
to eve ry thing-spacesuits , equipme nt,
instruments."

T he sharp-edged grains of the moon 
dus t scratched facepla tes, clogged joints,
blacken ed surfaces, and made dials near
ly unreadable. Abbas added, "The trou 
blesome clinginess had a lot to do with
moon du st' s e lectrostatic charge."

Regard ing the possibi lity of a repeat of
the possib le magnetotai l-caused sand-.
storms duri ng the dates June 20-2 1,
2016, as well as June 20-2 1, 2035, the
Moon ' s phase will be full the day before
the summer so lst ice duri ng the peak of
the Moon ' s nodal period precess io na l
orbit-such as wa s a very simila r align
me nt of the Moon's phase, summer sol
stice, and the Moon 's nodal period pre
cessiona l orbi t for the dates of June
20-30, 1975.
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CQ's 6 Meter and Satellite WAZ Awards
(As of October 1, 2010)

By Floyd Gerald, * N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Ca llslgn
I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JF IIRW
9 K2ZD
10 W4VHF
II G0lCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50Z1
17 WA6PEV
18 9A8A
19 9A3Jl
20 SP5EWY
2 1 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IKI GPG
26 W IAIM
27 KllPS
28 W3NZl
29 KIAE
30 IW9CER
3 1 1T9I PQ
32 G4 BWP
33 l Z2CC
34 K6M IO/KH6
35 K3KYR
36 YVID IG
37 K0AZ
38 WB8XX
39 K IMS
40 ES2RJ
4 1 NW5E
42 ON4AO I
43 N3D B
44 K4Z0 0
45 mVOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD

Zones needed to have all 40 confirmed
16,17,18,19,20,21.22.23,24,25,26,28.29.34,39
17,18.19.21,22,23.24.26.28.29.34
2,18,34,40
2,16,17,18.19.2 1,22,23.24.26.27,28,29 ,34.39
1,2.6,18,19.23
17,18,19,21,22,23,24.26.28,29,34,39
16,17,18,19,20,2 1,22,23,24,26,27,28,29,34
2,40
2,16,17,18,19.2 1,22,23,24,26,28,29,34
16,17,18,19.21,22,23.24.25,26,28,29,34.39
1.6,7,12,18,19,22,23,28.3 1
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
18.19,23,3 1,32
2,16.17,18,19,20,21,22,23 ,24.26.28.3 4,39,40
3,4,16,17.18.19,20,21.22.23.24,26,29.34,39
1,2,3.6,7,10.12.18,19,23.31
1,2,3,4.6,7,10,12,18.19,23,26,29,3 1,32
1,2,3,4,6,9,10,12,18.19.23,26,3 1,32
16.17,18,19,20,21,22,23,24.26.28,29,30,34,39
16.17,18,19,21.22,23,24,26,28.29,34,36,39
1,2,3.6,7,9,10,18,19,23,31,32
2.5,18,34,40
1,2,3,6.10.12,18,19,23,32
16.17,18, 19,20.21.22,23,24.26.28.29,30,34
16.17,18,19,21.22.23,24,26,27,28,29,30,34,37
17.18.19,21,22,23.24,26,27,28.29,34
2, 16,17.18.19,2 1,22.23 .24.25,26,28,29,30,34.36
1,2,6,18.19,23,26,29,32
1,2.3,6,18,19,23.26,29,32
1,2.3,6,12,18.19,22,23,24,30,3 1.32
I
16,17,18,19,23,26,34 ,35,37,40
17,18,19.21,22,23,24,25,26,28,29,30,34
1,2,17.18,19,21,23,24.26.27,29,34,40
16,17,18.19,21,22,23,24.26,28,29.34.39
17,18,19.21.22,23,24,26.28.29,34,37,39
2,17,18,19,21,22,23,24,25,26,28,29,30,34
1,2,3,10.12.13.19,23,32,39
17,18,19,2 1.22,23,24,26.27.28,29,30,34,37,39
1.18.19,23,32
17,18,19,2 1.22,23,24,25,26.27,28,29,30,34.36
2. 16,17.18,19,21.22,23,24,25,26,27.28.29,34
1.3,12,18.19,23,28,29,3 1.32
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, 17.18.19,21,22,23.26,27,34,35,37,38,39

50 W9RPM
5 1 N8KOl
52 K2YOF
53 WAI ECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OK IMP
60 W9JUV
6 1 K9AB
62 W2MP K
63 K3XA
64 KB4CRT
65 JH71FR
66 K0 SQ
67 W3TC
68 IK0P EA
69 W4UDH
70 VR2XMT
7 1 EH9IB
72 K4MQG
73 JF6EZY
74 VEIYX
75 OK IVB N
76 UTIQF
77 K5NA
78 14EAT
79 W3BTX
80 JHIHHC
81 PY2RO
82 W4UM
83 15KG
84 DF3CB
85 K4PI
86 WB8TGY
87 Mu0FAl
88 PY2BW
89 K40M
90 JH0B BE
91 K6QXY
92 JA81SU
93 Y09HP
94 SV8CS
95 SM3NRY
96 VK30T
97 UYIHY
98 JA7QVI
99 K IHTV

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
1.2,17,18,19.21.22.23.28.34,35.37,38.39,40
1,2,3,10,13,18,19,23.28,32
2,17,18,19,2 1,22,23,24,26,28,29,30,34
2,16.17.18.19.2 1.22.23.24.26 ,28.29,30.34
2,12,17,18,19,21,22,23,24,26,28,29,30,34,36
17,18,19,2 1,22,23,24.25.26.27,28,29,30.34,36
2, 17.18.19.2 1,22,23,24.26.28,29.34,36 ,37.39
2.5,9,10,18.23,34,36,38,40
16.17,18,19,20.2 1.22.23.24,26,28,29,34
17.18.19.2 1.22,23,24,26.28.29,30.34
1,2.3,6,7,10,18,19.22,23.26,28.29,31,32
16,17,18,19.2 1,22,23,24,26,27,28,29,30.34,39
2.5.6,9,18,23,40
1.2,3,6.10.17,18.19,23,27.28
17,18,19.21,22,23,24.25.26.28.29,30,34,39
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
16,17,18,19,2 1,22,23.24.26.28.29,33,37,39
1,2,6.10,18,19,23.32
17,18, 19.22.23.26,34,37.38
2.5,7,9,18,34,35,37,40.
1.2,17,1840M,19,2I,22,23,26,28,29.30.38.39,40
18,19,21,22,23.24,26,27,28.29,34,37.39
1,2,3,6.10,18,19.23.27.29.32.
1,2, 12,18, 19.32
17,18,19,21,22,23,24.26,28,29.30,34,37,38,39,
16,17,18,19.21,22,23.24,26,28.29,30,34,36,39
1,2,12, 18, 19.22.23.24.26.27,28,29,30.31,32
1,2,17,18,19,22.23,26,28.29.30.38,39,40.
17,18,19,2 1,22,23,24,26,28,29,32,34,36,38,39.
2,33,34,40
17,18.19,21,22,23,34,37,39
2,7,8.9,19,33,34,36.37,38,39,40
1,2,6,7,11.12,13.18,19.23,28,29,30,3 1,40
1,2,6.7,18,19,23,26,28.29
1,6,10,12,13,19,23,25.26,29.30,31.32.39
2,10,11,12,16,34.35,37,39,40
1,2,3,6,7,9.12,18,19,23,26.28,3 1,32.36
2,40
17,18.19.2 1,22,23,24.26,28,29,34

Satellite Worked All Zones
No , Ca lls ign Issue date Zo nes Nee ded to ha ve No, Calls ign Issue da te Zones Needed to ha ve

a ll 40 co nfir med all 40 confirmed

I KL 7G RF 8 Mar. 93 No ne 2 1 AA6NP 12 Feb . 04 None
2 VE6LQ 3 1 Mar. 93 None 22 9V IXE 14 Au g. 04 2,5, 7,8, 9 , 10, 12, 13,
3 KD6PY I June 93 No ne 23,34 ,35,36 ,37,40
4 O H5LK 23 June 93 None 23 VR2XMT 01 May 06 2.5 ,8 ,9 , 10, 11,12, 13,23,3 4,40
5 AA6PJ 2 1 July 93 No ne 24 XE1M EX 19 Mar. 09 2,17, 18,2 1,22 ,23,26 ,34 ,37,40
6 K7HDK 9 Sept. 93 None
7 W INU 13 Oct. 93 No ne CQ o ffe rs th e S at ellite W ork All Z one s award for s ta t io ns w ho con firm a

8 DC8T S 29 Oct. 93 No ne minimum of 25 zones worked via a mate ur radio sa te lli te . In 200 1 w e " lo w e re d
9 DG 2S BW 12 Jan. 94 No ne th e bar" from the original 40 zone requirement to e ncou rage p artic ipation in
10 N4S U 20 Jan. 94 No ne this very difficu lt a w a rd . A Satellite W AZ certific at e w il l indicate th e number
II PAOAND 17 Fe b. 94 No ne of zones that are c o nfi rmed when th e applicant fir st a p p lies for th e award.
12 VE3N PC 16 Mar. 94 None Endorsement s tic kers are not o ffe re d for this award. H owe ver, a n e m bosse d,
13 WB4MLE 3 1 Mar. 94 No ne
14 OE3JIS 28 Feb . 95 No ne gold seal will be issued to you when you fi nally confi rm th at la st zone.

15 JA IBLC 10 Apr. 97 No ne Rule s a nd a p p lic a t io ns for th e W A Z program m a y be o btaine d by se nd ing

16 F5ET M 30 Oct. 97 No ne a larg e SAE w ith two units of po st a ge or a n ad d ress label a nd $ 1.0 0 to th e W AZ
17 KE4S CY 15 Apr. 0 1 10, 18,19,22 ,23 , Award M anager: F loyd G erald, N5FG , P .O. B o x 449 , W ig g in s , MS 395 7 7-

24 ,26 ,27 .28, 0449. The proc e ss in g fe e fo r a ll C Q awards is $6.00 fo r s ubsc ri be rs (p le a se
29,34, 35,37 ,39 include your m o st recent CQ o r CQ VHF m ailing label or a copy) a nd $ 12 .00

18 N6 KK 15 Dec . 02 No ne fo r nonsubscribers . P le a se m ak e a ll c hecks payab le to F loyd G e rald. Appli -
19 DL 2AYK 7 May 03 2, 10, 19,29 ,34

can ts se nd ing QSL cards to a C Q C heck poin t or th e Award M anager must
20 N 1HOQ 3 1 Jan . 04 10,13,18,19 ,23,

24 ,26,27,28,29, include return posta ge . N5FG m a y a ls o be reached v ia e-mai l: < n5 fg@ c q -

33 ,34 ,36,37 ,39 amateur-radio.c om>.

*P.O. Box 449, Wiggins, MS 39577-0449; e-mail: <n5fg @cq-amateur-radio.com>
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By Kent Britain,* WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

Quads, Loops, and Polarization

Figure J. Horizontally polarized folded
dipole.

the se voltage peaks and avoided the
antenna damaging corona.

A two-element quad has about I dB
more gai n than a two-element Yagi .
Beyond three elements, a modern Yagi
and a quad have the same gain, within
measurement errors.

Myth: Quads Have
More Capture Area

Capture area, or antenna factor, is a
function of antenna gain. A quad and a
Yagi with the same gain will have the
same capture area once you reach three
or more elements.

Myth: Quads Have
All Polarizations

Now for the real reason why I wanted
to expand on this reader' s topic. In simp le
terms , it is impossible for an antenna to
radiate vertical and horizontal polarization
at the same time. Per Maxwell' s Electro
magnetic Equations, the E Field and the H
Field of an antenna must always be 90
degrees out of phase. An antenna simply
cannot radiate four fields, two E and two
H, at the same time . Again, it is impossi-

ble for an antenna to be vertically and hor
izontally polarized at the same time.

I can see the mail starting now : "But
what about circular polarization?!"

At any given instant, a circularly polar
ized antenna is linearly polarized just like
a dipole. It' s just that an instant later the
linearly polarized antenna appears to be
at a slightly different angle. Therefore, a
circularly polari zed antenna looks like a
good old dipole antenna spinning at the
same RPM as its frequency in Hz .
However, again at any given instant, it' s
a linearly polarized antenna.

Loops and Polarization
I'm sure you have no problem with a

simple folded dipole (as shown in figure
I) being a horizontally polarized antenna.
As we make the folded dipole fatter and
fatter , the impedance changes a bit , but the
polarization is still the same-horizontal.

We can make the loop any shape, and
polarization is determined by where the
loop is fed, not the shape of the loop . All
the commonly used , and one not com
monly used, loops in figure 2 have the
same horizontal polarization.

Of all the loops in figure 2, the circle is
the most efficient. It encloses the most
area with the smallest amount of wire. A
good circle is a problem to build on HF,
but a bit of strip metal becomes a practi
cal loop element on the microwave bands.
In photo A are some loop Yagis I have
had in the air for many years. The wide
loops make for low Q, or wide bandwidth
elements, and thus are a bit more forgiv
ing ofcon struction tolerances than Yagi s.

)
I I

(

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

Myth: Quads Have 2 dB
More Gain Than Yagis

This is a "fact" going back over 50
years. I was able to dig up Clarence
Moore, W9LZX' s original work on quads
vs. Yagis, and let me tell you that it was
not a level playing field . Moore was com
paring his carefully tweaked cubical quad
with a Yagi that had all elements at the
same spacing and all directors the same
length. If Moore had put as much work
into tweaking his Yagi as he had on his
quad , the difference in their gain would
have been immeasurable.

This is not to say that in some cases
there aren 't some good engineering rea
sons for a cubical quad . In Moore's case,
the cubical quad was designed to solve an
engineering problem. In 1942 Clarence
visited the HCJB shortwave transmitters
near Quito, Ecuador. In the high , thin air
any high-voltage point s on an antenna or
a transmission line would ionize the air
and arc . Classic collinear or dipole anten
nas tended to have corona off the tips that
would, over a few weeks, actually eat
away the ends of the antennas. As a con
tinuous loop , the cubical quad avoided

lliS time we are discussing a topic
that came indirectly from a reader.
There has been a long history of

quads and polarization, so this seems like
a good time to cover some of the myths
about quads.

II

Figure 2. Horizontally polarized loop antennas.
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Photo A. Loop Yagis, which are electrically similar to cubical quads .

US Distributor. US Warranty

TOTAL R<ADIO SERVICE

1-800-585-7710
www.totalradioservice.com

Kanga US
NEW for 6 and 2 meters

Converter and CW TX Kits
Ideal for Mountain toppings

or getting started on the
VHF bands

more info at
www.kangaus.com

projects. Any antenna questions or anten
na projects you would like to see in a
future column, just drop me an e-mail to
<wa5vjb @cq-vhf.com>. Or you can visit
<www.wa5vjb.com> for additional an
tenna projects in the Reference Section.

73, Kent, WA5VJB

FCC Ce rtified

High Power, Lig ht Weight and Durable

IntrodUctory Price

$129
Standa rd Accessories
Li-ion Battery Pack
Drop-in Charger
Belt Clip MF.~.
High Gain Antenna :I
Hand Strap Dealer

(?)w ouxun'
Dual Band HT

works. Like the 435-MHz AMSAT ver
sions, it will be easily changed from left
hand circular polarization to right-hand
circular polarization to be used as linear
polarization.

As always, our readers are one of the
best sources of ideas for future antenna

Future Projects
So don 't expect any cubical quad

projects in this column, or J-pole anten
nas either. J-poles are a project I consid
er more than well covered. However, I
have it on good authority from Joe
Taylor, K IJT, that there are plans to acti
vate the Arecibo 1000-foot dish on 432
MHz again in a year or so. Therefore, I
have a long 432-MHz Cheap Yagi in the

I have built loop Yagis from 900 MHz to
10.3 GHz. Yes, those were small ele
ments at 10 GHz, but it worked.

You will note that the loop Yagi is
mounted with the elements pointing
downward. At first I mounted them with
the loops pointing up, but the antennas
kept getting damaged when large birds
perched on them. As a side note, one
evening I heard a horrible racket coming
from the roof. A large owl had tried to
land on the elements, and as the owl
grasped the loops they crushed. Now the
owl was hanging upside down from the
antenna with its feet entrapped in the bent
loops. I was glad to see the owl work itself
loose after 10 minutes or so. It was a bit
annoyed and wouldn't have appreciated
my help if I had climbed up there!

Another reason to mount loop Yagis
with the loops pointing downward.

Challenge for Readers
There are certainly a lot of claims and

myths in the ham community about
cubical quads and their performance. If
quads are such great antennas, can you
name one commercial application cur
rently using cubical quads? I am
unaware of any . Even HCJB has gone
back to dipole-type antennas, but with
very broad and rounded tips that look a
lot like eggbeaters.
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Sloper Antennas
By Juergen A. Weigl , OE5CWL

Single- and Multl·Element Directive Antennas
for the Low Bands
With calculations and
practical experience , this
book shows which basic
concepts have to be
cons idered for sloper
antennas for the low bands .
These fundamentals are
supplemented by construction guidelines for
directive antennas using a single element or
several elements. You'll find all the
information needed for successful home
building of the antennas.

Order No. Sloper $24.95

Reflections III
by Walt Maxwell, W2DU ~gL!gl

All the info in Reflections I
and II and more! This
completely revised and
updated , 424-page 3rd
edition is a must-have!

Here 's a look inside:
Too Low an SWR Can Kill You
The View into the Conjugate Mirror
Using the Smith Chart
The Line Match Problem and much more!

Order No. REFLEC $39.95

CO Amateur Radio Operators Calendar -brings you 15 spectacular images of some of the biggest,
most photogenic shacks, antennas, scenics and personalities. These are the people you work, shacks
you admire, and the antenna systems you dream about! $10 95

Order No. HRCAL •

2011/12 calendar from CQ 15-Month Calendar (January2011 through March2012)

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

Order No. SWP $19.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU

cds Ham Radio Magazine on CD

-~il~i
I "I'I /: :
.\ "I1:.-.:.

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

ON SALE - only $54.95 ea.

Three sets, each containing 4 CDs

1968-1976 Order No. HRCD1 !.
1977-1983 Order No. HRCD2 $ 5
1984-1990 Order No. HRCD3 59.9

Buy All 3 Sets and Save $49.901

Order No . HRCD Set

$129.95 ( Reg. $149.95)

The Short Vertical Antenna
andGround Radial
by Sevick, W2FMI

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

$10 00
Order No. SVERT •

Understanding, Building
&Using Baluns & Ununs
by Jerry Sevi ck, W2FMI

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

Order No. 2BU $19.95

Shipping & Handling:u.s- .add $7 for the first item, $3.50 for the secondand $2 for each additional. FREE shipping on orders over $100 to one U.S.address.

CN/MX· $15 for 1st item, $7 for 2nd and $3 for each add'i. All OtherCountries-$25for 1st item, $10 for 2nd and $5 for each add'i.



HR Anthologies

~
Sale $16 ea.

By Bill Orr , W6SAI

Jam-packed with dozens
of inexpensive, practical
antenna projects .

Order No. W6SAI $19.95

The most up-to-date info on
mediumwave, shortwave, FM
broadcasts and broadcasters.
Articles of interest for listeners
and dxers , reviews of the
latest equipment , maps with
SW transm itter sites and more.

Order No. WRTH $35.00

2011 World Radio TV Handbook

W6SAI HF Antenna
Handbook

L-_---'IL.-_---' Buy all 4 for only $60

Enjoy collections of the best material published in
Ham Radio magazine, conveniently arranged by
subject and original publication date. Choose your
interest, your time period and choose your anthology!

Homebrewing Techniques Order # AHOME

Test Eqpt & Repair Techniques Order # ATEST

Antennas -1968 - 1972 Order # ANTS 1

Antennas· 1973 - 1975 0rder # ANTS 2

All 4 for $60 Order # ASET

Collins 755·3/325·3
2disc set, 226 minutes
Order No. C-75S
$89 .95

Collins 30L·1
Single Disc, 61 minutes
Order No. C-30L
$39.95

Collins KWM-2
2 disc set, 236 minutes
Order No. C-KWM
$89 .95

Order No. NIFDS $13.95

NiftyE-Z Guide to
D-STAR Operation
2nd Edition

A comprehensive guide to
D-STAR operating! Ideal for
those getting into D-STAR.
Written for both the beginning and
experienced D-STAR users. Straight
forward and simple explanations.

From Hi-Res Communications, Inc.,
these well-produced, authoritative
DVDs cover all the most common
repair and tune-up subjects on these
classic radios. It 's like having an
experienced professional right next
to you!

Collins Radio Repair &
Tune-Up DVD Guides

~ "e~\ ~ ,:~) A
. .. ...
" - Z e" J---

...more great gifts! ~44'~4~

$19.95Order No. VOX

by Bob Locher, W9KNI

Look over the shoulder
as the author works
country after country, in
pursuit of the Holy Grail
- winning the CO DX
Marathon.

A YearofDX

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!

"Up Two" by G3SXW
Are you a DX'er? Have you
longed to be on the other
side of the pile-ups? Do you
dream of taking a rig to
exotic locations? If your
answer to any of the above
questions is yes, this book is
certain to bring you the vicarious
thrills of operating from exotic places .

Order: UPTWO $19.95

J

~,

I

Buy any combination of DVDs
and SAVEl

1 Pak for*.9- $16.00

2 Paks for $ 95 - $30.00

3 Paks for 65. - $42.00
CO HF Specialty Pak
1 DVD contains 2 programs:
Getting Started in DXing
Getting Started in Contesting

Order # HFDVD~ $16.00

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

Order # HAMDVD~$16.00

"Getting Started" DVD Paks
Our renowned " Gett ing Started" videos grouped together on DVDs!

CO VHF Specialty Pak
1 DVD contains 3 programs:
Getting Started in Satellites
Getting Started in VHF
Getting Started in Packet
Order # VHFDVD~ $16.00

Orde r No. COMPDXer $19.95

NiftyE-Z Guide to
PSK31Operation
A Complete PSK31
Operating Guide!

Using DigiPan software as a
basis, a detailed step-by
step approach is used for configuring your
interface hardware, software and computer
system for PSK31 operation. Detailed ·
instructions and computer screen shots
are provided for several Windows
operating systems.

Order No. NIFEZ $12.95

CaI/1-800-853-9797 or FAX your order to 516-681-2926
You can also order on our web site: www.cq-vhf.com



Order: RSMCRA $16.0C

Morse Code for Radio Amateurs
by Roger Cooke, G3LDI

Fully revised and updated tenth edil i
shows how to learn Morse code and
get the maximum enjoyment from us
it. Includes a dual purpose CD
(computer/audio) with nearly an hou
audio recordings of Morse code at 5
10, 15, 20 and 25 words per minute

Order: RSHFAC $33.00

HF Antenna Collection
2002. 252 pages.

A collection of outstanding articles
and short pieces which were
published in Radio Communication
magazine. Includes single- and
multi-element , horizontal and

vertical antennas, extremely small transceiving
and receiving antennas, feeders, tuners and more!

Guide to VHF/UHF
Amateur Radio
By Ian Poole, G3YWX

112 pgs.

Everything you will need to help
you enjoy VHF/UHF to the fullest.
Choosing the right transmitter,

receiver, antenna, utilizing the correct part if each
band and more!

Order No. RSGVUAR $16.00

$23.00

$33.00

$16.95

Order: RSHFAE $27.9~

Order: RSDMFAC $28.50

Order: RSVRE

Digital Modes for All Occasions
By Mur ray Greenman, ZL1PBPU
208 pages

Simply the most "complete" book
on digital modes available. Over
100 illustrations!

HF Antennas for Everyone
Edited by Giles Rad, G1MFG

No matter the size of your available
space - you'll find antenna designs U
will help yo get your signals in and 0 1

Order: RSHFAR

HF Amateur Radio
2007 Second Ed.

This full revised and expanded
second edition guides you through
setting up an efficient amateur radio
station, equipment to choose,
installation, the best antenna for your
location and MUCH more.

Order: RSBYA

Virtual Radar Explained
By Mick Richards, G4WNC

The reception and plott ing of ADS-B
transmissions for aircraft. Great for
aviation enthusiasts.

Backyard, Antennas
208 pages

Antenna guru Peter Dodd explains
how using a variety of simple tech
niques make it possible to achieve
very high performance from a com
pact antenna.

The story of amateur radio in
the U.K. and a history of the
Radio Society of Great Britain. Its
pages and illustrations give an
account of the development of a
hobby that has provided technical
knowledge and service to the
community.

Order: RSWATF $16.00

Orde r: RSTTC99 $27.50

Order: RSKH $25.00

Power Supply
Handbook
By John Fielding, ZS5JF
288 pages

How power supplies work,
selecting components. building
and modifying supplies,

measuring the finished supply, batteries, chargers,
test equipment - it's all right here!

Order: RSPSH $28.50

World at Their Fingertips
~ By John Clarricoats, G6CL

Technical Topics
Scrapbook 1995-1999
By Pat Hawker, G3VA
314 pages

This third compilation of T ech
Topic' articles is a fascinating
collection of circuit ideas, antenna

lore, component news and scientific discussion,
all at the most practical level

Microwave Know How
for the Radio Amateur
Edited by Andy Barter, G8ATD

This 192-page compilation of articles
aimed at those interested in building
equipment for the microwave bands

$29.50
Order: RXVUH

Order: RSMP2 $28.50

Practical Wire
Antennas 2
By Ian Poole, G3YWX
176 pages

Significantly expanded and fully
revised. Includes designs for a
wide range of practical wire

antennas. Just about every type of wire antenna
you could imagine with complete designs.

Order: RSPWA2 $23.50

QRP Basics
By Rev. George Dobbs, G3RJV
208 pages

Microwave Projects 2
By Andy Barter, G8ATD

If you're interested in building
equipment for the amateur radio
microwave bands, the designs in
this book are sure to please!

VHF/UHF Handbook
Edited by Andy Barter, G8ATD
320 pages.

Guides you through the theory
and practice of VHF/UHF
operating and transmission lines.
Includes information on getting
started, antennas, constructing
your own equipment, satellite ops,
local nets and specialized modes.

How to get the best results from a
QRP station whether from home or
outdoors. How to construct your
own station, complete transmitters,
receivers and some accessories. Includes
toroidal coils, constuction techniques and
equipping a work station.

Order : RSQRPB $28.50

Shipping & Handling: U.S - .add $7 for the first item, $3.50 for the second and$2 for each additional.
FREE shipping on ordersover$100to oneU.S. address. CN/MX - $15 for 1st item, $7 for 2ndand$3 for each add'i . All Other

Countries-$25 for tst item, $10 for 2ndand$5 for eachadd'i.
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" 44' More great CQ books! " 44'

1
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Back by •
Popular
eman!

Lew McCoy
On Antennas
Pull Up A ChI li. And
U t,vn F .<)m'T tM:"'.. ..I" .

$17. 95
Order No. 33PROJ •

33 Simple Weekend Projects
by Dave Ingram, K4TWJ

Do-it-yourself electronics projects
from the most basic to the fairly
sophisticated . Also, practical tips
and techniques on creating your
own projects.

Order No. MCCOY $19.95

McCoy onAntennas
by Lew McCoy, W11CP

Unlike many technical
publications , Lew presents
his invaluable antenna
information in a casual, non
intimidating way for anyone!

~IIL SI·E.~

JlADIOfa~1l

by Bob Haviland,
W4MB

A comprehensive guide
to the construction,
design and performance
of Quad Antennas.

$19 95
Order QUAD •

The Quad Antenna

Detailed write-ups for many
familiar sets : PAC-25/-77 ,
AT-68, PAC-1099, GAC
106, GAA-5, A-392 and
more. Over 230 pages
of ops, mods, and
maintenance tips 200+ illustrations.

Order No. MILSPEC~ $25

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

Order No. VHFProp $15.95

magazines at holiday sale prices!

Order No. VAH $17.95

Holiday Special! Domestic Rates: 1 year~ $34.95 - 2 yrs $~$62.95 - 3 yrs $~ $90.95

Canada/Mexico: 1 year $~ $47.95 - 2 yrs~ $88.95 - 3 yrs $~ $129.95
Foreign: 1 year~ $59.95 - 2 yrs~ $112.95 - 3 yrs~ $165.95

Popular Communications The world 's most author itative monthly magazine for shortwave listening and scanner monitoring.
Features scanner monitoring of police; fire, utility and aircraft communications; international shortwave listening; CB radio; amateur
radio; FAS and more.

Holiday Special! Dom estic Rates: 1 year~ $30.95 - 2 years~$54.95 - 3 years~$79.95
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By Mitch Gill, NA7US

t:Mt:RGt:NC~ COMMUNICATIONS
The Role of VHF in EmComm

Lessons I Have Learned

I
rece ntly purchased a 25 foot sailboat.
I had not sailed for over 30 years. They
were smaller boats then , but again I

ju st had the urge to sail. The reason I bring
this up is that it opened a whole new
venue of VHF communication s that
could be used in an emergency and brings
with it some thou ghts of how we could
possible improve our abilities as amateur
radio operators during emergencies.

Therefore, loyal readers, bear with me,
as I know many of you do not live near a
large bod y of water and need marin e
radio frequencies. I think you will find
some good information that you can use,
though, as well.

Maritime Radio
Tod ay marine radio has technological 

ly impro ved over the past few year s. The
radio now can be attached to your GPS ,
and if an emergency occurs it will auto-

*29838 SE 285th Place. Ravensdale. WA
98051
e-mail: <na7us@arrl.net>

matic ally send your coordinates to the US
Coast Guard and then auto matica lly
change yo ur radio to Channel 16 (the
emergency channel). At this point the US
Coast Guard can obtain more informa
tion from you while they send out rescue
craft to assist. It is a remarkable system
of which I was not aware until I decided
to sail on the Puget Sound, which is now
known as the Salish Sea.

Via Ham Radio
Let ' s take a look at what we have done

in the amateur radio world.
ICOM came out with the IC-92AD ,

which is D-Link capable and has an
optional microphone with GPS buil t in.
The IC-92AD and other radios have the
capability to transmit GPS, and I know
that many of you are using APRS with
radios other than D-Lin k. The question I
have is why can' t we develop a system
similar to what marine radio has? Here
are my thoughts:

Since many hams monitor 146.52 as an
emergency frequency, why not build a cir-

cuit with an emerge ncy button for your
mobile or hand-held radio? When the but
ton is activated, it changes the frequency
to 146.52, sends your GPS locat ion, and
then waits for someone to respond . On the
receiving end we would have to be able to
receive the GPS coo rdinates, which
should not be a problem. Of course this is
just a thought , as I am sure that some of
you can expand on this and develop the
circuits needed. I would be curious to hear
from any of you who can come up with
something similar and practical.

Suggested Programs
Nearly all of the digital programs out

there can be effective dur ing an emer
gency . The Military Auxiliary Radi o
System utili zes MT6 3. Th e Amateur
Radio Emergency Service (ARES) uses
PSK3 1 and/or MT63, although I am sure
there are others. As for me, I believe that
we should have one or two program s for
emergency co mmunications and not a
whole group of them . Since PSK 31 is the
most popul ar digital program , would it

Photo J. The author on his sailboat preparing to go out into the Salish Sea (formerly PI/get Sound) with his marine radio system.
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Photo 2. The West Marine VHF580 submersible VHF marine radio.

rem ote co untries, and for emergency
co mmunications.

My opinion is that eve ryo ne sho uld
have this loaded on their com puter as one
of the backups for emergency communi
cations. I have used it and it worked well
for me.

The Next Step
I have heard rumb lings from some hams

who want the Federal Communica tions
Commission (FCC) to desig nate a 2-meter
eme rgency frequency similar to Alaska' s
5 167.5. I am not an advocate of this, since
hams have used 146.52 for years and many
hams listen to it for just that reaso n. Now
co mbining it with digital co mmunica 
tions, as I sugge sted above , may not be the
right way to go, but agai n I am hoping for
input from any and all of you.

The main point we all have to all
reme mber is that during an emergency,
whatever works and whatever it takes !

73 , Mitch , NA7US

sa les@elecraft.com
Phone: (83 1)662-8345
P.O. Box 69, Aptos , CA 9500 1-0069
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Photo 3. The Garmin GPSmap 498.

A great program that has been around
for yea rs is WINLINK 2000. Thi s pro
gram became very popu lar with boaters
and was appro pria tely nicknamed Sail
mail. It allowe d them to send e-mail mes
sages over HF, VHF, or UHF, and it was
received and automatically sent ove r the
internet. In addition, anyo ne who gets an
e-mail, ham or not, can respond and send
back a message. As time has gone by, this
program has been used by hams travel
ing across the country, peop le living in

not be reasonable to assume that most
people will use that type of co mmunica
tion in an emerge ncy? Wh at do you
thin k? I have see n lots of ideas thrown
around, but nothing see ms to stick. Let
me know.

Sailmail
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By Rich Arland,* K7SZ

BtGINNtR'S GUIDt
All you need to know but were afraid to ask

Proper EmComm Training and Go-Kits

One of two Go-Boxes by Hal Collier, W4IGE. This is Hal's FM voice kit cons isting
of a dual-band VHF/U HF FM transceiver, 17-amp/hour battery supply, mic, and
portable antenna. His other box (identical to this one) has a 2-meter rig and packet

radio TNC for his portable packet station.

As this column is being written, we
are rapidly approaching the time
frame for the ARRL's Simulated

Emergency Test (SET). Held in or about
the first weeks of fall each year, the SET
is a large-scale emerge ncy communica
tions (EmComm) exe rcise designed to
test our abilities to respond to and sup
port our local serve d agencies. Players
include the American Red Cross, local!
county/state Emerge ncy Management
Agencies (EMAs), The Salvation Army,
etc. Our hobby is unique in that we, as
ham radio operators, are in a position to
give something back to our communities
and our nation throu gh the use of our
time, communications skills, and equip
ment in support of various agencies that
require our services . On a personal level ,
I feel that becoming involved in Amateur
Radio Emergency Service (ARES)
and/or Radio Amateur Civil Emergency
Service (RACES) should be an individ
ual commitment. Any time we can, as a
group, make a difference in times of dis
aster or emergency by providin g com
munications to the on-scene commander
and/or disaster mitigators, we should
avail ourselves of the opportunity.

Thankfully , the Federal Commun
ications Commissio n (FCC) fee ls the
same way. It recently has modifi ed por
tions of Part 97 to allow hams to provide
emergency communications for their re
spective employe rs dur ing times of emer
gency. Thi s, in itself, is a major change
in policy and reflects the FCC' s on-go ing
efforts to make it eas ier for us hams to
offe r our co mmunica tions skills to an
ever- increas ing number of relief agencies
needing our services.

First Things First
EmComm has changed dramatically in

the last 25 years. With the adve nt of new
digital modes, including 1200-baud VHF
packet, PSK31, BPSK, Olivia, and a host
of others, ham radio operators not in
volved with these new modes encounter

*770 William 51. 5E, Dacula, GA 30019
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a severe technology handicap. Today's
EmComm opera tors need all the tools at
their disposal to provide the necessary
communications coverage that our
served agencies need or demand.

Therefore, the days of the ham radio
operator showing up with an HT and a
spare battery pack are long gone. Anyone
desiring to enter into the disaster mitiga
tion arena needs to be on the cutting edge ,
technology wise, to be a useful EmComm
operator. It all boils down to trainin g. I
know, I know. . . many do not want to take
the time to become trained, but in this
instance, training is mandatory for a num
ber of reasons.

Prior to Septemb er I I, 200 I, ARES
and RACES groups throughout the U.S.
had very little in the way of realistic train
ing on how to go about furni shing com
munications durin g and after a major dis
aster. Post 9- 1I it became very apparent
to many within the disaster-response
co mmunity that ham radio operators,
while having a lot of potent ial in the
EmComm role, needed to become trained

and gain realistic experience to be useful
asse ts in times of emergency.

To its credit, the ARRL stepped for
ward and quickly orga nized some online
emergency communications courses de
signed to take a newly assigned ARES
member through the basics of structured
communications networks, learn ing how
to generate and receive message traffic,
up through becoming a net contro l station
(NCS) and on to the upper levels of
EmComm plann ing and organization. By
co mpleting all three levels of the
League' s Ama teur Radio Emergency
Communications Courses , today' s
EmComm volunteer is much better suit
ed to the dema nding tasks of prov iding
communications to disaster mit igaters.
More importantly, the properly educated
EmComm operator now has a good gras p
of"how and why" things are done the way
they are.

Online and/or structured classroom
education only goes so far. What it takes
to be a well-ro unded EmCo mm operator
is time in the field. Obviously, we cannot
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Tim Blitch, N4EEE, uses a large roll-around box he fo und at an
auto parts store as one of his three Go-Kits! This parti cular kit
is his answer to long deployments, as it not only includes his radio

gear, but also foo d, water, sleeping gear, extra clothes. etc.

conj ure up an instant disaster seve ral times per month , which
is why the ARRL' s annual SET and Field Day , along with
monthl y or quarterly EmComm trainin g, are so important and
necessary to ensure that the "edge" remain s sharp. Thi s "edge"
is the ability of the EmComm operator to respond in a timely
manner with the correc t equipment and skills needed to do the
job. Th is only comes with practice, practice, and more practice,
all under the guise of having fun playing radio!

With my ongoing involvement in emergency communica
tions via ARES and RACES over the years I thought I had a
good working knowledge of the "how and why" of EmComm .
When Pat, KB3MCT, and I moved from northeastern
Penn sylvania to north Georgia and joined the Gw innett
Amateur Radio Society (GARS) and subsequently volunteered
for the Gwinnett County ARES (G-ARES) program, we soon
found that we were involved with a volunteer group that took
training very seriously. They had developed their own separate
quali fication standards and tests, and required new EmComm
volunteers to complete their trainin g schedule, in addition to
any other documented train ing they had undergon e, before they
could be certifi ed for deployment. Wow! Thankfully, Pat and
I both had the basics provided by the ARRL under our collec
tive belts; however, we needed to take two Federal Emergency
Management Agency (FEMA) trainin g courses directly relat-

www.cq-vhf.com

ing to disaster respon se and mitigation : ICS-I 00 , Introduction
to Incident Command System (lCS); and ICS-700, National
Incident Management System (NIMS), an Introduction. The se
two courses are mandatory federal requirements for anyone
involved with disaster response, so there is no use trying to buck
the system. Just sign up online at <http ://training.fema.gov/
ISlcrslist.asp> and get started. As an alternative, find out when
your local ARES/RACES group has a class scheduled, sign up,
and get educated. Pat and I took a locally held class on ICS-I 00
and 700 at a the Gwinnetl County fire station. Thanks to the
efforts of Dorothy Jubon, N2DLJ , our instructor, we received
the training and passed the necessary tests to become deploy
able. Like I said, G-ARES takes trainin g and qualification very,
very seriously.

Yo-Yo 72
The creativity gene (I call it the "MacGyver Gene") is part

of every ham radio operator (so me more than others !).
Inno vation and the ability to "see" how everything work s
together and the abilit y to "work outside the box" are powerful
tools well suited to the EmComm operator. With this in mind ,
we will now enter the world of the EmComm Go-Kit, Go-Bag,
Bug-Out Bag, and G.O .O.D-Bag," all of which are as unique
as the people who put them together.

Exactl y what is a Go-Kit ? In keeping with bre vity, it is the
bag, box, backpack, duffle bag, roll-a-round toolkit-type con
tainer that an EmComm operator grabs as he/she goes out the
door for an emergency deployment. It contains what the
EmComm op needs to be do the job of providing communica
tions to his/her served agency.

ARES members are encouraged to configure their Go-Kit to
contain enough necessities to allow them to operate unaided for
a minimum of72 hour s. I find this 72-hour timeframe a bit unre
alistic. After several outings with various ARES groups, it
became quite evident to me that 72 hours was a bit of "wishful
thinkin g." In actuality, your abilit y to be self-sufficient for 72
hours (You are On Your Own for 72 hours, or "Y0-Y0 72") is
a short-term goal and nothing more. It is designed to get you
thinking about what you will need to be an effective commu
nicator once you are in the field .

OK, we ' ve identified the requirement for a Go-Kit, but what
exactly is in there that make s these kits so valuable? Ask ten
EmComm operators what is in their Go-Kit s and you will get
ten different answers. The one common thread is the radio gear,
and here, too, you 'll get a diversity of what individual opera
tors think is needed and why. Suffic e it to say that our Go-Kits
are a direct reflection of our selves, so variety is the name of the
game. To get a feel for this diversity, check out these URLs:

• http://72hours.org/make_plan.html
• http://home.comcast.net/-buckO/hamgear.htm
• http://www.qsl.net/kcOnrk/go-bags.html
• http://journal.drfaulken.com/building-a-personal-emergency-bag/
• http://www.thegallos.com/gobag.htm

I have to stress that these five URLs are merely the tip of the
proverbial iceberg. There are a ton of internet sites dedic ated to
preparedness and Go-Kits, so wander around cyberspace for a
while and take copious notes. What follows is an enca psulated
look at our ideas for a Go-Kit on a budget. With money becom
ing a rather scarce commodity these days, we have a personal
goal of reusing as much gear that we have lying about the shack
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David Adcock, KA4KKF, one ofthe "technical heavies " of the
Gwinnett ARES group, has a small tool kit pressed into serv ice
for his Go-Kit. The kit contains a dual-ban d VHF/UHF radio,
power supply, and packet radio gear fo r a portabl e FM voice

and 1200-baud VHF packet station.

as we possibly can . After all , a good Go-Kit doe sn 't have to
look pretty, but it has to be functional!

K75l's & KB3MCT's Personal Picks
Small 5-watt HTs are no longer the heart and soul of the Go

Kit. However , they still have a place in the kit , but they are rel
ega ted to portable, on-s ite work where small size and low power
output fill the bill. On the other hand , a 25-50-watt dual-band
(VHF/UHF) FM mobile unit , configured as a base station, is
the main radio we now empl oy in place of our HTs. Why dual
band ? Simply put , this gives us a high-power radio that add s
flexibility to our arsenal of co mmunications equipment. In
man y instances during a disaster deplo yment , a resourc es net
will be ca lled up on VHF and additional nets will be set up as
needed on UHF. The abi lity to cover both band s is a tremen
dou s asse t and grea tly enhances the abilities of the EmComm
volunteer to fulfill his/her duti es.

My personal choice for radio gear for EmComm duties are dri
ven by what I currently have on hand coupled with what I either
can borrow or barter (trade) for among the local ham radio groups.

In addit ion to the radio, you will, of course, need coax ial cable
(lots of it) along with a multi -band antenna, coax ial "tweenies,"
SWR/PWR meter, antenna base and supports, clock, message
forms, binder with your ARES/RACES info, pencil s, pens,
paper, etc. A current listing of repeater and simplex frequen cies
is a must, and should be lamin ated in protective plastic. Don't
forget the latest copy of the ARRL's EmComm handbook, a lam
inated copy of your license, along with your ARES/RACES iden
tification. A copy of your local ARES/ RAC ES emergency plan ,
binder with addit ional info regarding EmComm , and a small
notebook and pen to record eve nts should also be included. This
last tidbit sounds a bit like a "log book," and in fact, it is. Keeping
an accurate record of things that happen durin g an EmComm
deployment is critical. It serves to help identi fy problem areas
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and maintain accountability, and provides a chronological order
of event s as they transpire. The military has used this logbook
method for decades, ditto fire , police , and emergency responders
at every level. Having your own account of the happenings dur
ing and after an emergency deployment ju st makes sense. Don 't
forget a good watch or clock (we have both in our Go-Kits) accu 
rately set to help with loggin g.

The aforementioned list is a basic starting point, and I am
positive you can expand that list to include a whole lot more
"stuff." You should also maintain a master list and an individ
ual pack list of what is included in there so that everything
returns from the field with you. Usually there is so much fever
pitch activity that you will most assuredly leave something out
of the kit when you run out the door, unle ss your kit is inven
toried and remains sealed until deployment time.

Returning to the radio equipment idea again, there is always
the desire to dismantle the shack and take everything you can
cram into your chosen container "just in case." Avoid that at
all costs. In actuality, depending upon your geographical area,
your radio requirements are pretty well defined by your local
ARES group and its served agencies. The idea of taking extra
gear can become dramatically escalated if you don 't contain
your desire to take it all with you. In most instances, a good
dual -band HT and a dual-band mobile/base radio will be about
all you really need. Of course , depending upon your location,
these requirements will change. As an example, my good friend
Frank Henrikson, KL0SW, told me that VHF/UHF gear in
Ala ska was not nearly as important as HF gear due to the lack
of repeaters and repeater coverage in that state.

Power for the gear can take up an entire column, but briefly,
Pat and I are big believers in the gelled electrolyte (gel-cells) bat
terie s which are readily obtain able in the ham radio community.
The se small, lead-acid batteries have a relati vely high power den
sity and are rechargeable well over 500 times. The y can be had
for next to nothing if you know where to go. Hospital s and health
care professionals are required to cycle out their old recharge
able gel-cell batteries on a regular basis to ensure that their emer
gency equipment will work properl y without the use of AC mains
power. That means that getting to know the electronics techni
cian s who pull maintenance on these machines can lead to a very
handy, almost inexhaustible supply of batteries for your
EmComm gear. Pat and I have dual 20-amp/hr gel-cell batteries
in our Go-Kit just to make sure that we have maximum power
for the radio gear over an extended period. Add to this four 7
amp-hour gel-cells that are held in reserve , and we can operate
for extended periods without fear of being short on radio power.

That is it for this session, gang. As you might be able to tell ,
I am a big believer in ham s helping out their communities via
ARES and RACES. If you want to get involved go to the ARRL
website (www.arrl.org) and follow the links to the ARES page,
find a local group, and join up. Your services will always be
appreciated. But remember, before you jump in the car and hit
the trail, you need training in order to be useful to the on- scene
commander of an incident.

If you already have a Go-Kit or bag or what ever and are proud
of your kit, drop me an e-mail at<k7sz@arrl.net> and tell me
a bit about it. Send a picture (JPEG standard . .. no large file s
please) and you might just get featured in this column! Until
next time remember: Preparedness is not optional!

73, Rich , K7SZ
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By Bob Wit t e," K0NR

FM
FM/Repea t er s - Ins id e Amateur Radio's "Utility" Mode

Inside the D-STAR Protocol

My previou s columns on D-STAR technology have
focused most ly on the digital modu lation characteris
tics of D-ST AR. While it is important to understand

how D-STAR modulation differs from the more familiar ana
log FM technology, the real power of D-STAR unfo lds when
we start looking at the bits. That is, much of D-STA R's capa 
bility is embodied in the digital format and protocol used . 0 
STAR transmission s include simultaneous voice and data,
enabling features such as status messages, ca llsign-based
squelch, digital code squelch, and GPS positio n reporting.

DV Protocol
At the simplest level, operating a D-ST AR radio is very much

like operatin g a conventional FM rig. You push the transmit
button , start talking, and your voice appears at the other end of
the QSO . What is fundamentally different is that your voice is
being digitized and converted to a stream ofbits, ones and zeros,
that are transmitted over the air. In add ition, other pieces of dig
ital information are included in the transmission, most notably
callsign routin g information.

In this column, we'll focus on the Digital Voice (DV) mod
ulation format, which is the lower speed and narrower band
width D-ST AR format used on the 2-meter, 70-cm, and 23-cm
bands. The Digital Data , or DO, format is the higher speed data
format used only on the 23-cm band . For more backgro und on
these format s, you may want to review the CQ VHF "FM"
columns from Winter 2006 and Winter 2009.

The DV data stream is 4800 bps, with half of that used for
the voice information, encoded in AMBE' format. One fourth

*2 1060 Cape lla Drive. Monument, CO 80 132
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of the bits are used for Forward Error Correction of the voice
information. This allows the D-ST AR signal to drop a few bits
here and there, but still has the recovered voice signal be under
standable. Finally, one fourth of the bandwidth is reserved for
data, includin g synchronization and (typically) simple text mes
sages or position information.

Digital Voice (DV)
4800 bps data stream real time encoded with:
2400-bps voice (AMBE encoded)
1200 bps Forward Error Correction (FEe) for voice
1200-bps data (text messages, GPS , telemetry, etc.)

Graphically, the digital bit stream is show n in figure I. The
Radio Header contains some synchronization bits, a few flag
bits, the Radio lD block, and a checksum (P_FCS). From a
user' s perspective, we are most interested in the Radio ID block,
which is further broken down into four ca llsign field s and a
comment field. This provides callsign routing and status infor
mation for each transmission .

The Data Field carries the main payload of the transmission ,
as shown in figure 2. This field has voice (audio) bits inter
leaved with data bits- 72 bits for the Aud io Frame, then 24 bits
for the Data Frame, alternating back and forth. As shown, the
fina l Data Frame is 48 bits, so each D-STAR transmission has
both voice and data information interleaved in it.

Callsign Fields
In the Radio ID section of the DV protocol , there are four

important callsign fields that determine how the transmitted sig
nal is routed through the D-ST AR sys tem. We are into new ter
ritory, as conventional FM does not provid e any kind of rout-

Radio Header
Figure I . The DV Protocol includes
callsign routing information embed
ded into the digital stream. (Courtesy

ofJohn Hays. K7VE)
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Radio Header

Figure 2. The Data Field contains the
interleaved voice/audio information
and data information. (Courtesy of

John Hays, K7VE).

Audio Frame
72 bits

Data Frame
24 bits

Final Data Frame
48 bits

Alternating Audio/Data

ing information. With D-STAR, the tran smitting station deter
mine s the routing for each tran smitted signal.

For example, "W0 TLM B" is the 440-MHz port of the
W0TLM repeater

UrCall : CQCQCQ
RPTI : Not Used
RPT2: Not Used
MyCall : K0NR or K0JJW

Example 1: Simplex Operation
Bob , K0NR, and Joyce, K0JJW, are going to operate sim

plex on 446 .200 MH z. Both users set their rad ios to the desired
simplex frequ ency (i.e ., 446 .200 MH z) and select DV mod e.

Both users confi gure the call sign field s on their radi os:

UrC all : CQCQCQ
RPT I: W0TLM··B [the two dots .. indica te spaces]
RPT 2: W0TLM··G [the two dots .. indica te spaces ]
MyCalI: K0NR or K0JJW

Thi s co nfiguration is the most popul ar for usin g the W0TLM
repeater, since it se ts up the rig for work ing through the repeat er
and accessing the gateway. You 'll probably want to duplicate
this for your local repeater , chang ing the callsigns and port
as required.

Before you can access the interne t gateway (the D-STAR net
work), you' ll need to register with your local repeater. You only
register with one repeater, since your registration information is
automatica lly shared across the D-STAR network. Do not reg
ister on multipl e repeaters.

UrCall : CQCQCQ
RPT I: W0TLM··B [the two dots .. indi cate spaces ]
RPT 2: Not Used
MyCall : K0NR or K0JJW

Compared to operating simplex, we need to have the right
repeater frequ ency/offset and we have to program the repeater
call sign and port in RPT I.

Exa mple 3: Ga teway Repeater Operation
Bob , K0NR, and Joyce, K0JJW, are go ing to make a contact

via the W0TLM repeater using the 440-MHz band and they are
go ing to make their tran smi ssion s avail able to the D-STAR net
work via the gat eway. Again, both stations set their radios to
the W0TLM frequ ency and - 5 MH z offset. They will use the
B port on W0TLM, so the RPTI is set to W0TLM B. In addi
tion , RPT2 will be set to the W0TLM gatew ay (W0 T LM G).
Again , the G must be in the 8th charac ter space .

Both users confi gure their radi os:

Th is example is qu ite simple. Just set MyCall to the call sign
of the person using the radio and set UrCa ll to CQCQCQ so any
one on the frequenc y can hear us. The repeater field s (RPT I and
RPT2 ) are not used because we are not going through a repeater.
Note that unless a radio is changing hands between different oper
ator s, we' ll usuall y ju st set MyCall once and leave it alone.

Exa mple 2: Local Repeat er Operation
Bob , K0NR, and Joyce, K0JJW, are go ing to make a contact

via the W0TLM repe ater using the 440-MHz band. Both sta
tions set their radi os to the W0TLM frequency, which is
446.8875 MHz, and the prop er tran smit offse t of - 5 MH z. Th ey
will use the B port on W0TLM, so the RPT I is set to W0TLM
B. Th e B must be the 8th character in the callsign field .

Both stations configure their radi os:

Description
Call sign of the
originating station
Default is CQCQCQ
(call any station) or it
can be the callsign of
a specific station
Callsign of the repeater
being accessed locally
Callsign of the remote
repeat er or gateway

Commo n Na me
MyCall
(MY)
UrCall
(UR, YOUR)

RPT 1
(R l)
RPT2
(R2)

Setting up the Radio
One thin g that we won 't cov er in this column is how to pro

gram specific D-STAR radios. Th e user interfaces of the vari 
ous radios are not the same, so yo u' ll need to refer to your
owner' s manu al to get the right key strokes . Due to the added
complexity of ca llsign routi ne, most D-STAR users will opt for
the programming software for their particular radi o.

Let' s work through a few specific examples of how the D
STAR call sign field s are used.

A single D-STAR repeater can have multiple ports (bands) :
The A port is 1.2
The B port is 440 MHz (70 em )
The C port is 146 MHz (2 meters)
The G port is the internet gat eway

A D-STAR repeater should have its own unique call sign,
often a club call , so there is no confusion between a user ' s call
sign and the repeater call sign . In addition , a D-STAR repeater
may have multiple frequency bands in the same system (referred
to as "port s"). It is common for a D-STAR repeater to have a
"full stack" of repeater port s: 2 meters, 70 em, and 23 em.

DV Field
This Station
Callsign
Destinati on Station
Callsign

Local Repeat er
Callsign
Destination Repeater
Callsign
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Programming for talkingto KBORFC

YOUR:: KBORFC - 

RPT1: WOCDS - -B

RPT2:WOCDS- -G

Set Radio To: 446.9625 MHz Offset -5.0000 MHz

r
\

I
j
I

\

\

I
\

I

\,

I'm near Denver CO USA. I'm talking on
WOCDS (port DV B) and my radio is set to

446.9625 -5.0000

"0"represents a spac e

fu!Ql

e\
Link to a Specific Use< when the user's ~D

...... not known U
I want to talk to KBORFC

Figure 3. An example screen shot of the D-STAR calculator.

To find the registratio n page for your local machine, check out
the repea ter directory at dstarusers.org (see References). Clicking
on the callsign of the repeater should eve ntually lead you to the
registration page for that repeater. Otherwise, contact your local
repeater trustee for information on how to register.

Example 4: Selective Call Gateway Operation
Using the W0TLM repeater, Joyce, K0JJW, is calling Bob,

K0NR, somewhere on the D-STAR system, without knowing
where K0 NR is located . K0NR is visible to the D-ST AR
network if he has recently transmitt ed on any repeater in the
system.

Joyce, K0JJW, sets her radio to the W0TLM frequency and
offset. K0JJW configures the callsign fields on her radio:

UrCall: K0NR
RPTl : W0TLM··B [the two dots .. indicate spaces ]
RPT2: W0TLM··G [the two dots .. indic ate spaces]
MyCall : K0JJW

In this case, the UrCali field is used for selective ly ca lling
another station (not the genera l CQCQCQ). K0JJW' s tran s
mission will be picked up by the W0TLM repeater and routed
via the gateway to the repeater where K0NR was last heard .
How does K0NR config ure his radio to reply to K0JJW? Thi s
can be tricky, One option is for K0NR to have already UrCa li
programm ed to K0JJw. Alternati vely, most D-STAR radios
have a button labeled "RX-CS," which means "call the callsign
that I ju st rece ived." One push of the button should reconfi gure
your radio to get back to the ca lling station.

DPLUSFeatures
The D-STAR protocol was defined with se lective calling and

routing of radio signals in mind . One thing that was left out of

www.cq-vhf.com

the original sys tem definition is the ability to link two repeaters
together. Thi s turn s out to be rea lly important for many types
of amateur operat ing.

Fortun ately, a software program called " DPLUS" was creat
ed by Robin Cutshaw, AA4 RC. Most D-STAR mach ines in North
America are runn ing DPLUS, which provides additional features
on top of the ICOM repeater gateway software. In particular,
DPLUS allows repeaters to be linked together (everything heard
on one repeater is also heard on the other). It also supports the
use of "reflectors," which can link multipl e repeaters together.
When a repeater connects to a reflector, it is connected to all of
the other repeaters using that reflector. Thi s is a very powerful
tool for providin g nation wide and worldw ide nets using D
STAR. DPLUS has some other fun features that we won' t cover
here now.

The UrCali field of the D-STAR prot ocol is used to activate
DPLUS features.

The repeater linking co mmand is:

UrCa ll: <re peater><port>L

Suppose I am using my local W0TLM repeater (with the co n
fig uration in exa mple 3) and want to link it to the W0CD S
repeater, which is about 80 miles to the north . I simply set the
UrCali field to:

UrCall: W0CDS ·BL

In this case, the L is the 8th charac ter, so the port designator
is in the 7th position .

I transmit once with the link command in the UrCali field and
should hear a voice message that the sys tems are linked . Th en
I switch back to UrCa li = CQCQCQ to actua lly make co ntac ts.
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Collins Radio
Repair & Tune-Up DVD Guides

Restoring orrepairing classic Collins S-Line equipment?
These OVOs are like having an experienced professional rightnext toyou!

From Hi-Res Communications, lnc.. these well-produced,
authoritative DVDs cover all the most common repair and

tune-up subjects on these classic radios .

Just to recap, then , whenever we use
D-STAR, we have to configure the radio
properly, Just like analog FM, we need to
have the correct repeater frequency and
transmit offset. We don't need to worry
about CTCSS/tone access, as that con
cept does not apply to D-STAR repeaters.
However, we do need to get the call sign
fields programmed right so that our trans
mission goes to the intended place.
Hopefully, this column will give you a
start down that path.

Programming D-STAR radios is not
completely obvious, so don 't be afraid to
try something and do expect to make a
few mistakes, Most folks using D-STAR
understand this and are happy to provide
assistance. As you start to understand the
programming techniques, you'll want to
make use ofthe memory channels on your
D-STAR radio, which will retain the call
sign fields so they are preset and ready to
go. You don't want to be fiddling with
the call sign fields while driving down the
highway.

The Alabama D-STAR "Get on the
Air" page by Greg Sarratt, W40ZK, is
good resource for getting started with D
STAR. If you want to dig deeper into the
D-ST AR protocol, take a look at the arti
cle by Pete Loveall, AE5PL, listed in the
references section.

What Else?

ed below) lets you enter the details of the
D-STAR communication you are trying
to accomplish. The calculator is very
complete; it uses a database of all of the
D-STAR repeaters worldwide, including
what ports (bands) are available and the
repeater frequencies . The calculator fig
ures out the proper callsign fields that
need to be programmed for your com
munication and gives you the right fre
quency information.

To link to the REFOOIC reflector:

UrCall: REFOO ICL

Note that the reflector name is 7 char
acters and L is in the 8th position. The
same Unlink command works for both
repeaters and reflectors.

D-STAR Web Calculator
If all of this sounds complicated, well,

it probably is. There is a very useful web
page that can help sort this out (figure 3).
The D-STAR Web Calculator (URL list-UrCall: <reflector> L

References
JARL D-STAR Specification: <http://www.jarl.com/d-star/shogen.pdf>
D-STAR Uncovered, by Peter Loveall AE5PL: <https ://www .tapr.org/pdfIDCC2008-D

STAR-AE5PL.pdf>
D-STAR Get-On-The-Air radio config uration, Alabama D-STAR, Greg Sarratt, W40ZK:

<http://www.arrl-al.orglD -STAR_radio_setup6.pdf>
DSTAR Users Repeater Directory: <http://www .dstarusers.org/repeaters.php>
The D-STAR Calculator: <http ://www .dstari nfo.com/Calculator/>

I set UrCall to the Unlink command,
transmit once and get a voice response
indicating that the repeater is unlinked.
Linking and unlinking to a reflector is
very similar to repeater linking. Re
flec tors have names such as "REFOOIC,"
so linking to a reflector uses this format:

The unlink comman d is just the U char
acter in the 8th space.

UrCall: ····· ··U [the dots · indicate
spaces]

Shipping 8< Handling: USA- $7 for first item , $3.50 for 2nd and $2 for each additiona l. CN/M X- $15 for
first item , 57 for 2nd and $3.50 for each additional. All Other Countries- $25 for first item , $10for 2nd and
$5 for each additional.

CQ Communications, Inc. 25 Newbridge Rd, Hicksville, NY 11801
www.cq-amateur-radio.com - 800-853-9797 - FAXus at 516681-2926

Collins KWM-2
Two disc set, 236 minutes total
OrderNo. C-KWM $89.95

Collins 755-3/325-3
Two disc set, 226 minutes total
Order No. C-75S $89.95

Collins 30L-l -
Sing le Disc61 minutes total
Order No. C-30L $39.95

Tnx and 73
Thanks for taking the time to read

another one of my columns on the Utility
Mode. I always enjoy hearing from read
ers, so stop by my blog at <httpt//www.
kOnr.com/blog> or drop me an e-mail at
the address listed on the first page of this
column. 73 , Bob, K0NR

Note
I . Advanced Multi-Band Excitation

(AMBE) is a proprietary speech coding
standard developed by Digital Voice
Systems, Inc .

62. CO VHF. Fall2010 Vis it Our Web Site



By Joe Moell,* K00V

HOMING IN
Radio Direction Finding for Fun and Public Service

ARDF Team USA Returns from Croatia
with Three Medals

Team USA members are happy af ter the award ceremony fo r the first competition
day. Kneeling infront are Lori Huberman and Jen Harker, W5JEN. Standing, left to
right, are Marvin Johnston, KE6HTS; Harley Leach, KI7XF; Dick Arn ett, WB4S UV;
Ruth Bram er, WB4QZG; Jay Hennigan, WB6RDV; Alia Mezhevaya; Dennis
Schwendtner, WB60BB; Karla Leach, KC7BLA; Bob Cooley, KF6VSE; Ken Hark er,
WM5R; and George Neal, KF6YKN. Not pictured are Vadim Afonkin, KBl RL/; Jerry
Boyd, WB8WFK; Dale Hunt, WB6BYU; and Kuon Hunt, KB7WRG. (Photo by Ken

Harker, WM5R)

When I was a teenager and the
space race was in full swing , it
wasn 't uncommon to hear some

one ask, "How are we going to beat the
Russian s?" I hear the same que stion
asked today , but in a much more friend
ly way.

Former Soviet nations still have ajug
gernaut when it come s to on-foot hidden
transmitter hunting at international com
petitions. They helped write the rules for
this worldwide sport, which is called fox
tailing, radio-orienteering, and Amateur
Radio Direction Finding (ARDF). Their
best performers get regular trainin g, sup
ported by their governments and military.
The Russian national anthem is heard
most regularly at the medal podium, fol
lowed closely by the anthems of the
Ukraine, the Czech Republic, Slovakia,
Poland, Hungary, and so forth.

In about two dozen other nation s, the
radio -orienteers may not be as skilled or
highly trained, and there may not be as
many of them , but they are ju st as enthu
siastic. That list of up-and-coming coun 
tries now includes two from North
Ameri ca: the USA and Canada. The rest
of the world has welcomed them and rec
ognizes them as serious contenders.

Friendly Competition
on the Adriatic

The Fifteenth World Championships
(WC) of ARDF took place near Opatija,
Croatia from September 13 through 17,
20 IO. Fourteen people represented USA
on the competitive courses, selected from
the best performers at the USA ARDF
Championships near Boston in 2009 1and
near Cincinnati in May of this year.I
Through the summer, all of them contin
ued to train and prepare. Some ran
marathons, some went for map-and-com
pass orienteering sessions, and whene v-

*P.O. Box 2508, Fullerton, CA 9283 7
e-mail: <kOov@homingin.com>

www.cq-vhf.com

er they could, they all took opportunities
to hunt radio transmitters in parks and
forests. Two team "trainin g camp s" took
place in the Los Padres National Forest
north of Los Angeles, one in July and one
in August. Each was two days long and
includ ed full ARDF courses on 2 meters
and 80 meters, plus sprint co urses in
which the goal was to find each trans
mitter within 60 seconds.

Several of our team members arrived
in Croatia during the week before the WC
to take advantage of up to four days of
field trainin g offered by the event orga
nizers. This was an opportunity to learn
about the unique feature s of the Croatian
coas tal mountains, including their lime
stone deposits and depressions atop the
hills that can' t easily be discerned from

the topographical orienteering maps that
were provid ed.

There is a WC every eve n-numbered
year in a country selected by a commit
tee of the International Amateur Radio
Union. Until 2000, most were headquar
tered on school campuses and parti ci
pants were housed in dorm itor ies. Be
cause of the large number of participants
nowadays and the limited number of suit
able school fac ilit ies available in Sep
temb er , organizers now offer low -co st
packages that includ e five hotel night s
and all meals, buffet style.

By Mond ay eve ning, 386 competitors
from 32 countries had arrived and were
settled in about a dozen hotels around the
historic seacoas t resort town of Opatija
that is, all exce pt one national team that
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didn 't get its lodging requirements to the organizers on time
and had to camp out on the first night.

Team USA members slept in the Hotel Kvarner. It was built
in 1884, twelve years before electricity came to the town, and
for decades it was a winter hideaway for Austrian nobility. It
was not the headqu arters hotel for these events, but its Crystal
Ballroom with eight large chandeliers was the site of the open
ing ceremo nies and medal presentations. There are many other
historic locations in the area, including Lividraga, the favorite
hunt ing lodge of Yugoslavia ' s Marshal Josip Tito, which was
the finish point of the first day' s competition.

On Tuesday, there was a two-hour bus ride to the Model
Event. It was an opportunity to meet old friend s, to make new

Unired srares
At the opening ceremony, Dick Arnett, WB4SUV, and Lori
Huberman represented the USA in the parade ofnations. Lori
went on to take 4th place in the W2J category on 2 meters.

(Photo by WM5R)

Ruth Bromer, WB4QZG, and Karla Leach, KC7BLA, proudly
stand on the podium aft er receiving silver medalsfo r their team
performance in the W60 category on 80 meters. (Photo by

WM5R)
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acquaintances , and to test RDF equipment on very short cours
es. Before long, it was time to get back into the bus to return
for dinner and pageant ry.

Openin g ceremonies of an ARDF WC are a min iature ver
sion of Olymp ic openings . Representatives of eac h co untry
stand behind placards in a row as welcome speec hes are give n
and local performers entertain. That night , they heard from the
President of IAR U Region I, the head of the Croatian Amateur
Radio Associatio n, and the depu ty Mayor of Opatija. Then
eve ryone headed off for a good night ' s rest, because early the
next day would be a two-hour bus ride to an unknown location
near the Siove nian border for the first competitio n.

Two Courses in One
There is no "mass start" in championship ARDF. Each per

son is timed individually from start to finish. Groups of com
petitors take off at five-minute intervals that co rres pond to the
time s that transmitter # I comes on the air.3 With hundreds of
WC competitors these days, the start would take most of the
day under the old system of one band per course, so recentl y
revised rules now allow dual courses on each competition day.
Each mornin g, there is a set of five 2-meter transmitters and
five 80-meter transmitters in different locations within the same
forest, with start and finish points common to both .

On sunny competition day one, men ages 40 throu gh 49
(M40) and all of the women hunted the 80- meter foxes, while
all other men went afte r the 2-me ter ones . As many as II run
ners in different age/gender categories started every 5 minutes,
so everyone was onto the course in 31/ 2 hours.

George Nea l, KF6YKN, with his bronze medal in the M50
category on 80 meters. (Photo by WM5R)
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The fi rst compe tition day was sunny and pleasant. Jay Hennigan, WB6RD V, is
racing to the fini sh on 2 meters. (Photo by WM5R)

It was pouring throughout the second competition day. Vadim Afonkin , KBI RLI, was
drenched as he approa ched the fin ish line after his 2-meter run. He was also disap
pointed because one of the transmitters fai led while he was very close to fi nding it.

(Photo by Dick Arnett, WB4SUV)

Then the Rains Came
It is a WC tradition that after the first

day of competition, there is a day of rest
and relaxation before the seco nd day in
the forest. It was an opportunity for yet
another bus ride to tour the ancient city
of Porec. Th at evening the rain began ,

Oregon had similar problems: "I should
have run up to the top of the first hill for
a better bearing but I didn 't, so I spent the
first half of my time chasing reflections
around . When I was near the point of giv
ing up, I figured I was within two cycles
of one transmitt er , but it had gotten no
stronger than it was when I was a kilome
ter away on top of a ridge . There were lots
oftrails marked on the map in some places.
It was hard to tell from the terrain which
were major , which were minor, and which
were unmapped logging spurs. It was real
ly easy to miss trai ls becau se some were
pretty faint , especially the ones that went
through the limestone areas."

USA' s best on 2 meters that day was
George Neal, KF6YKN, who placed 8th
out of 51 runners in the category for men
ages 50 throu gh 59 (M50) . Gold medal
ist in M50 that day was Nikolay
Ivanchihin, UR8UA, of the Ukraine , who
had been a visiting competitor at the 2009
USA ARDF Championships and had
won two gold medal s there. In the cate
gory for men ages 60 through 69 (M60),
Bob Cooley, KF6VSE, of Pleasanton,
Californi a placed 12th and Harley Leach,
KI7SF, of Bozem an, Mont ana placed
15th out of 48. That put Team USA in 5th
place out of 15 team s in M60.

It was better on 80 meters, where sig
nal bounces are rare and bearings are usu
ally very well-defined. The team of Karla
Leach, KC7BLA, of Bozeman, Montana
and Ruth Brom er, WB4QZG, ofRaleigh,
North Carolina received silver medals
for being second only to the Russian team
in the category for women over age 60
(W60).4 KC7BLA has been participat
ing in ARDF since 2000. Thi s was her
fourth time as a competitor in a WC and
her fir st world med al. As a lon g-time
member of Backwood s Orienteering
Klub ,5 WB4QZG was an expert at run
ning in the forest with map and compass
when she went to her first ARDF event
last year near Boston .

Among the individuals on 80 meters,
Vadim Afonkin, KB 1RLI , of Boston fin
ished 12th out of 51 in the category for
men ages 40 through 49 (M40) . His
course time was only II minutes longer
than the Russian gold med alist' s.

" Its strong bearings were mostly from
a refle ctor that was outside of the map
bounda ries. I persevered , but by the time
I found it, it was time to go to the finish
before I was overtime. I was using gear
that I wasn't familiar with because I
broke my antenna at the practice and
wound up using someone's spare. It must
have had more gai n, because I was
alway s farther from the transmitters than
I thought I was."

Dale Hunt , WB6BY U, of Yamhill ,

More than one Team USA member
reca lls that the 2-me ter course on day one
was the most difficul t ARDF challenge
he had ever enco untered because of the
signal reflections. For all five foxes, it
was 3.6 miles (5.3 km) from start to each
fox in optimum order and then to the fin
ish, but such a direct route was impossi
ble. "The optimal first transmitter was
behind a hill and was giving a very strong
signal," says Jay Henn igan, WB6RDV,
of Goleta , California.
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Some ofthe competitors in the First ARDF World Championships for the Blind pose
for photos before their transmitter hunt. Dennis Schwendtner, WB60BB, is on the left,

wearing number 4. (Photo by Marvin Johnston, KE6HTS)

continued all night, and became a down
pour as buses arrived at the site of com
petition day two. Starts were delayed,
with the first group not setting forth until
10:30 AM.

After standing in a crowded tent, it felt
good to get out on the course, even if it
meant getting drenched and trying to plot
bearings on a wet map board . "The rain
was horrible," WB6RDV recalled, "but
once you had been running in for 5 min
utes, you learned to just ignore it. The
main problem I had was that Sharpie®
pens don't write on clear-plastic map
covers in the rain and my china marker
wasn't much better. If I had been able to
see the map marks well, I wouldn't have
made a mistake that cost me a couple of
transmitter cycles."

USA's best that day was KF6YKN,
who captured a bronze medal in the M50
category on 80 meters. George found all
of his required four transmitters in just
under 55 minutes, which was 97 seconds
longer than the Estonian M50 gold med
alist took. In M60category, KF6VSE was
7th in M60, also on 80 meters.

KF6YKN has been active in ARDF for
much of his life. As HA3PA, George com
peted for his native Hungary. Then upon
coming to the USA, he became a leader in
developing the sport here by helping to
train our team members. He was in the
USA's first delegation to the WC in 1998.
This was the second time he has captured
a WC medal for the USA, the first being
at the 2008 WC near Seoul , Korea.

Again, reflections plagued the 2-meter
hunters. The five-fox 2-meter course was
10percent longer than the 2-meter course
on day one. Nevertheless, it was a good
day for two women on our team.
WB4QZG finished in 4th place in W60
on that band. Her time was 14 minutes
shorter than the bronze medalist, but Ruth
found one less fox. Only one person in
W60 found all three of the required trans
mitters for that category. Lori Huberman,
who is Ruth's daughter, finished in 4th
place in W21 category. She was one of
only six W21 competitors who succeed
ed in finding all five 2-meter foxes.

"I didn't trust most of my bearings,"
Lori reported. "I kept moving and only
followed bearings that were consistent. I
couldn't go to high places because there
was only one big hill, out of the way on
one corner of the map. The rest of the
course was rolling hills and depressions.
George and I had discussed where the
transmitters might be before I went out,
so I had a plan and I went to those areas .
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When I got to locations where I thought
they might be close and signals were
strong, I trusted the bearings more ."

In M40, KB IRLI was the unfortunate
victim of a technical problem. In the mid
dle of the competition, as Vadim was
closing in on it, 2-meter fox #3 failed and
wasn't restored for more than 12minutes.
He then found it, but the extra course time
pushed him down to 13th place . A protest
was filed by USA co-captains Dale and
Kuon Hunt, WB6BYU and KB7WRG,
but the international jury determined that
nothing could be done about it.

The jury and the organizers were kept
busy with other problems and controver
sies. On both competition days, it was
found that some Eastern European team
members had maps of the courses already
in their possession. Even worse, some of
them had been in those forests for classic
orienteering events this past summer.
Because logging was taking place in parts
of these venues and the mapping of minor
trails was not entirely current, this gave
a distinct advantage to those persons.

Official ARDF rules state that sites of
future ARDF championships are embar
goed once announced. That means that
no competitors-to-be may set foot there,
to avoid an unfair advantage of familiar
ity. However, those rules are unclear
about whether the embargo is automatic
or it must be announced, which it was not.
Instead of disqualifying those who had
maps in advance or who had been at the
summer O-meets there, the organizers
and jurors decided to post the maps in the

waiting tents at the start to allow every
one to get a long advance look at them.

A WC jury has members from all
IARU regions. Representing Region 2
(North and South America) was Marvin
Johnston , KE6HTS, of Santa Barbara,
California. Another juror familiar to
stateside foxtailers was Per-Axel Nord
waeger, SM0BGU, of Bromma, Sweden,
who was a visiting competitor at the last
two USA national championships.

Some jury members were stationed out
on the course to enforce the rule pro
hibiting fox-finding assistance and coop
eration among team members . One
Eastern European woman was disquali
fied when it was determined that she had
asked a transmitter operator for direc
tions and had acted on what the operator
told her.

Team-Building in Boston
Lori Huberman 's involvement in

ARDF came about through an initiative
ofVadim . Before he put on the 2009 USA
ARDF Championships, he had visited a
meeting of the Cambridge Sports Union
(CSU)6, which promotes orienteering,
running, cross-country skiing, and race
walking in the Boston area. He told
everyone about radio-orienteering and
invited any CSU member to attend one
of his ARDF practice sessions to try it.
Vadim had enough receiver/antenna sets
to supply all who came out.

Several CSU members took Vadim up
on his invitation, including Lori Hub
erman, who went on to win medals at
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First we for the Blind
In 1998, when the USA sent its first delegation to the ARDF

WC, one of the six tra velers was Denn is Schwe ndtner
WB60BB , of Santa Barbara, Cali fornia, who is blind. Dennis

Ian Smith heads down the starting corridor of his fi rst fo rmal
ARDF competition in 2009. His rapid pace made him a USA
medal hopeful , but he f ractured his tibia fo ur weeks bef ore the

2010 World Championships. (Photo by Joe Moell, KfJOV)
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Notes
I. Detailed in "Homing In" for Summer 2009 CQ VHF.
2. Detailed in "Homing In" for Summer 2010 CQ VHF.
3. Transmitter #1 (sending MOE in Morse) is on for 60 seconds,

then it goes off and #2 (Mal) comes on for a minute, then #3 (MaS)
and so forth until the cycle repeats after #5 (M05). Knowledge of the
code is not necessary because the number of dits tells which transmit
ter ison.There is moreabout international ARDFrules at <http://www.
homingin.comlintlfox.html>.

4.Team membersare not permitted to helponeanotheron the course.
Their individual scores are added to determine team rankings.

5. <http://backwoodsok.org>
6. <http://www.cambridgesportsunion. org>
7. String-O is a simple form of orienteering for children. A long

string or ribbon takes them from one control to another along a short
course.

S. <http://www.homingin.com>>

knew that he co uld not be in the co mpetit ion at that tim e, but
he was happ y to cheer on our fledglin g team and to be a tou rist.
As a professional piano tun er, he go t a VIP tour of the
Bosend orfer fac tory in Vienn a, Austr ia on that trip .

Twelve yea rs later, Denni s agai n we nt to the ARDF WC, but
th is time as a co mpetitor. One of the activities in Opatija was
the first ARDF WC for the Blind on Se ptember 14. Croatian
ham s are pioneers in the adaptation of radio-orientee ring for
sightless persons. In the last decade, a number of ama teur radio
clubs were formed at instituti ons for the blind in that co untry
and a standa rd set of rules for this special sport was published .

A championship bl ind ARDF co urse has five transmitter s in
a flat grassy area such as a soccer field. They are on the 80
meter band , which is more suitable than 2 meters becau se recei v
er/a ntenna sets are smaller and signal reflec tions are usually
non-existent. Competitors take on the course one at a time. Wh en
the start signal is given, fox # I is already on the air and the co m
petit or head s out to find it. Th ere is an 8-foot (2.5- m) radi us c ir
cle in chalk or tape aro und the vert ica l transm ittin g antenna.
Stepping into this circle co nstitutes a "find."

In addition to Denn is, the co mpetitio n field included 13
visua lly- impaired people from Croatia, three fro m Bosnia &
Herzegovin a, and one from Germ any. Since so me of them
have a small amount of sight, all were required to wear opaque
gog gles .

WB60BB placed 4th in the category for men over age 50, find
ing all five transmitters in less than 5 minut es. That was an excel
lent show ing against the well-practiced Croatians. He cred its it
to his many years of experience in direction-findin g, both in cars
and on foot. He won the USA's firs t ARDF national champi
onships for the blind at the Dayton Hamvent ion® in 2007.

The 20 I0 WC in Croatia provided a wee k of man y firsts,
including the first appea rance of a team from Ca nada. That team
included three people who have co mpeted at eve nts in the USA:
Valeri Georgiev , VE2UM S, Nick Roethe, DFI FO, and Joe
Youn g, VE7BF K.

Co ngratulations and thank s to everyone on Team USA who
provided photos and narratives of their exper iences. Th e loca
tion and dates of the 20 11 USA and IAR U Region 2 ARDF
Championships are close to being announced. If radio-orien
teerin g interests you, check for details at my websitef and make
plan s to attend. All are welcome at our nat ion al cha mpionships,
and you will have an excellent opportunity to learn fro m our
nation ' s best. Perhaps you will become a candida te for ARDF
Team USA at the next WC, in 20 12.

US A cha mp ionships in 2009 and 20 10. " Lori has always
enjoyed sports and compet ition," Ruth reca lled. "She was born
the morning afte r an orien teer ing meet that I attended. I timed
it that way . We had her out on str ing-O? when she was three
yea rs old. In the 9th grade, she was on an interscholastic or ien
teerin g team that we train ed , and they were winners . Now she
is a graduate student in ce llular biology at Harvard."

Another CSU athlete who learned ARDF fro m Vadim is Ian
Smith of Somer ville, Massachu setts. Indeed , he learned it so
well that he was seco nd among all USA co mpetitors in our
nat ional championships in 2009 . A year later in Ohi o, he had
the fas tes t five-fox times of any USA co mpetitor on both 2
meters and 80 meters. Wh en he accepted the invitat ion to join
ARDF Team USA 20 I0, I was sure that we had add ed another
world medal winner.

It was not to be, at least not this year. In Jul y, Ian sustained a
leg injury that was diagnosed as a muscle stra in and kept him
inactive for a month. However , it was actually a stress frac ture
of his tibia . One day in August as Ian was rollerbl adin g, he fell
and the stress fracture bec ame a complete breakage of the bone,
whi ch put him on crutches and ended his chances of competing
in Croatia this yea r.
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ByThomas Dean, KB1J 1J

ATV
Amateur Television - Methods and Applications

W2KGY BalloonSat Payload

R
ecently, hobbyist Robert Harrison
captured attention in the news by
attaching a camera to a weather bal

loon and getting pictures ofthe Earth from
high altitude. His project cost him about
$750 and was the assembly was able to
rise to an altitude of about 20 miles, which
is classified as "near space." The idea of
putting such a payload on a weather bal
loon is certainly not new and has been
done by many hobbyists and universities
for years . It is very common for hobbyists
to rely on amateur radio for their teleme
try; hence, the hobby is typically referred
to as Amateur Radio High Altitude
Ballooning (ARHAB). It can ·serve as an
inexpensive way for students and hobby
ists to prototype and test spacecraft or
learn about space systems engineering
without the overhead of coordinating and
paying for a launch or dealing with diffi
culties such as launch survivability.

About the Project
This project had its origins in the begin

ning of the semester when West Point's
Cadet Amateur Radio Club teamed up with
the Astronomy and Electronics Ex
perimenters' Clubs in an effort to create
multiple payloads for a single weather bal
loon. In part, this project had the goal of
inspiring cadet s to take part in the devel
oping space program of the academy and
serve as future "space cadre ." This project
is shifting its focus to be developed this
coming year , but Cadet Tom Dean,
KB lJIJ, and Major Stephen Hamilton,
KJ5HY, were still inspired to make an ATV
payload to fly on a smaller tethered balloon.

The Payload
The heart of the payload is a Video

Lynx 434 transmitter module which pro
vides a 50-mW SAW-stabilized NTSC
output at 433 .92 MHz. This is 50 kHz off
CATV channel 59 , close enough to be
locked on by the PLLs of most analog tele
visions. The power level and antenna on
board should be sufficient to allow recep-

*e-mail: <Thomas.Dean@usma.edu>
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Photo 1. The nearly complete payload. prior to GPS integration and painting.

Photo 2. The balloon flyin g over West Point. An extremely windy day prov ed to be
a good stress test on the system.

Visit Our Web Site
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Photo 3. A view f rom the balloon. The academy 's main academic building is to the
right, and athletic fie lds are toward the top right. There is over 100 feet ofelevation

change between the two.

tion up to 1.5 miles unobstructed line-of
sight with a high-grade commercial anten
na for recept ion. In order to comply with
FCC regulations, the club' s amateur call
sign, W2KGY , is overlaid on the scree n
along with information from a GPS
recei ver. This is accompli shed with an
OSD-GPS (ID) module built and designed
by Intuitive Circuits. The on-board GPS
receiver is a module that is based on the
SiRF Star III chipset. The entire payload
is powered by an I 1. l- volt 2200-mAh
LiPo battery which is capable of power
ing the payload for approximately 5 hours.

Future Work
As it stands, the current payload could

be flown on a weather balloon , rather than
the current tethered balloon ; however ,
there are several additions to the payload
that should be added. A linear amp lifier
should be added to provide greater power
output and ensure that the signal can be
received when the payload is 20 miles in
the air. There are several off-the-s helf
ATV transmitters ava ilable with higher
power outputs that could be used as well.
The additional power consumption of the
amplifier would also solve the issue of
keepin g the payload warm in the co ld
upper atmosphere. Work would have to
be done to determine the proper balance
among power, range , battery life, and
weight. Range could also be extended by

www.cq-vnt.com

the use of a better antenna; the current
payload uses a simple vertica l antenna.
Thi s is not a good idea, as it provides a
null towards the gro und. A better solu
tion would be a patch antenna or a small
directional antenna such as a three-ele
ment Yagi. Additionally, recovery of the
current payload would pro ve difficult,
but could be acco mplished through radio
location and the use of the GPS data dis
played on the screen. A better solution
would be to incorporate an APRS trans
mitter on the band .

Additional Applications
Thi s project was very simple to put

together and had great results. It would
serve as a goo d way to inspire new or
young hams. The project could be put
together with little technical knowledge
and therefore would be an exce llent pro
jec t for any age group. Also, the project is
a good introduction to many of the prob
lems faced in space systems engineering,
including considering system weight and
power and surviva bility of the system.

In addition to providing educa tional
value and inspirational results, the con
ce pt of producing small balloon- or rock
et-base d payloads such as this could be
of tremendous utility to the military. A
tethered balloon could afford a small area
a rapidly redeployable solutio n to pro
vide enhance d C4ISR (Co mmand,

--~_..~~--~

Cont rol , Co mmunica tions, Co mputing,
Intelli gence, Survei llance, Reconnais
sance) ca pabilities. Also, payloads
released on wea ther balloons co uld pro
vide similar shor t-term capab ilities ove r
an entire theater.

Types of payloads are only limited by
one's imagination, and examples could
include RADAR or optical imagi ng, com
munications relay, signal co llec tion or
survey ing, or sampling atmospheric con
ditions. A similar concept, but on a larger
scale, is currently being considered by the
DoD (Department of Defense) through the
development of Operationally Respon
sive Space, which is aimed at ensuring that
our overhead assets are responsive to the
needs of the military.

AcknOWledgements
Many thank s go to Mr. Fran k

Blackm an and Mr. Bob McKay for help
ing to package the system and clean up
our connectors . Addi tionally, Cadet Josh
Miles, KC2VDO , helped with mak ing
the power-dis tribution board. The project
would not have gotten its start without the
work and insp iration of Major Diana
Loucks and the Astronomy Club.
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By Keit h Pugh," W5 1U

SATtLLITES
Artificially Propagating Signals Through Space

Developing ARI55at-1, Working Astronauts on the 155,
and Working Our Oldest Satellite, OSCAR Zero

Photo 1. AR1SSat-1 on a "shaker" during vibration testing.

As we approach launch of ARISSat
I, first I would like to review the
development process leading to

such a launch. With a very active ham
astronaut on board the ISS (International
Space Station), what can you do to
enhance your chances ofa QSO? Last , we
revi sit our old friend OSCAR Zero.

Developing ARISSat-l
As I write this (20 September 20 I0),

ARISSat-1 is in the final stages of vibra
tion testin g prior to shipping to Russia
within the next week or two (photo I). At
this time I would like to review the steps
in the development of this "bird." Many
ham s do not have an appreciation of the
technical, political , and financial prob
lems involved in an effort of this type.
Most, if not all , of this process is com
mon within the aerospace industry,
except that it' s usually done with paid
employees.

First, a brief history. ARISSat-1 can
trace its development back to SuitSat-l 
amateur radios in a Russian Orlan Space
Suit thrown overboard from the ISS dur
ing a space walk (EVA). Buildin g on this
successful mission, SuitSat-2 develop
ment was started with greatly incre ased
capabilities. Before SuitSat-2 could be
completed, the Orlan Space Suit that had
been reserved for use with SuitSat-2 was
thrown away to provide needed space on
board the ISS. Thi s led to the development
of ARISS at-1 in its own space frame. A
new name, ARISS at-l , was coined and
approve d, since it no longer invol ved a
space suit. Development of the electronic
hardware and software was well under
way at this time, but we now had to "shift
gea rs" on the mechanical design and come
up with a completely new structure and a
plan for its deployment. Fortunately, the
allocation for "up mass" (transportation of

*3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <w5ill@swbell.net>
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hardw are) on a Russian Progress Supply
Vehicl e and a slot for trainin g for and
deployment during a Russian EVA were '
preserved; otherwise the launch opportu
nity would have evaporated with the Orlan
Space Suit.

ARISS Intern ational imm ediately
enli sted the ass istance of the AMSAT
NA satellite build ers, and they came up
with plan s for the structure, for a modu 
lar reusabl e design , and for co mpletion of
the sate llite. Let me emphas ize at thi s
point that this was a large undertaking for
a vo lunteer gro up, but similar to other
programs success fully acco mplished by
the group. Let me furth er emphasize that
another key to this project from the out
set was incorporation of support for edu
cational experiments into the design . This
meant clos e association with Kur sk
Technical University in Russia, the only
experiment build er to step forwa rd, and
close cooperation with NASA and the
Russian Space Agency to understand the

requirements for tra nsporting and de
ploying such a sate llite. Keep in mind that
this equipme nt must not adve rse ly impact
the progress supp ly vehicle, the ISS, and
the astro nauts on board the ISS .
Meanwhile.i remember the intern ational
nature of the project- satisfyin g the
international customs organizations, and
j ust all of the co mplex, bilingual com
muni cations invo lved.

In the end, not only must the satellite
work, but it must be well documented in
a way that ca n be repro duced and under
stood by everyone - especi ally the safe 
ty review boards of NASA and the
Russian Space Age ncy . By the way, there
were exceptions noted at the firs t formal
safety review and these must be resolved
prior to the final review, which is now
planned within the next co uple of weeks
afte r co mpletion of all testin g.

Now for some wo rds about how the
design process unfold s. Similar process
es ex ist for four areas of the design : sys-

Visit Our Web Site
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Photo 2. NASA astronaut Doug Wheelock, KF5BOC, Expedition 24 flig ht engineer,
uses a ham radio system in the Zvezda service module of the International

Space Station.

tem design, elec tronic design , software
design , and mechanic al design.

Sys tem design is an operation al con
cept for the satellite- what mod es, fre
quenci es, and functions it will perform.
System design personnel also allocate the
functions among electronic design, soft
ware design , and , to a lesser degree,
mechanical design . System design co n
trol s and docum ent s all interfaces, elec
trical , mechanical , software (communi
ca tions between modules), and
environmental among the various mod
ules and co mpo nents of the sa te llite .
Design and fabrication of interconnect
cabling co mes under thi s function .
System design is usually the overall
"oversee r" of the project. In addition to
the flight hardware, sys tem design
defines any peculiar ground station
equipment that may be required to oper
ate with and ga ther telemetry from the
satellite. Last but not least, system design
defin es how many prototypes, complete
unit s, etc., are to be built to support the
design and testing. In this case, two com
plete flight -read y unit s have been built,
plu s two more with out so lar panels. I
don 't have an acc urate acco unting of the
prototype hardware; however, se vera l
modules and on e complete prototype
sate llite were demonstrat ed at the Dayton
Ham venti on® 20 IO.

Electronic design creates the modul es:
housekeepin g computer, RF (rece ive and
tran smit), power control, so lar pan el s,
batteri es, processor s, etc ., that make up

www.cq-vhf.com
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the satellite. It is responsible to see that
the hardware works over the expected
environment.

Software design, to a large extent, cre
ates the functions of the satellite by coor
dinating the individual capabilities of the
modules to create the overall functions of
the satellite and to control the operation of
the "bird." In this day and age of digital
signal processing (DSP) and software
defined transponders (SDXs) the software
becomes an integral part of the design .
Software design also gathers data on the
status and functi on s of the satellite for
inclu sion in the satellite telemetry mes
sages . Software design is the last to be

Memory Downlink Uplink
No. MHz MHz

1 145.8030 144.4 870 AOS
2 145.8020 144.4880
3 145.8010 144.4890
4 145.8000 144.4900 TCA
5 145.7990 144.4 910
6 145 .7980 144.4 920
7 145.7970 144.4930 LOS

AOS =Acquisition Of Signal
TCA =Time of Closes t Approach
LOS =Loss of Signal

Table 1. You can increase your chances
early and late in the ISS pass if you can
correct for Doppler. This table assumes
you can change yourf requency in J-kHz
steps. If 5 kHz is your minimum step size,
it may be worthwhile to change in just
three steps instead of the seven steps

as shown.
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Photo 3. Paul Perryman, WA5WCP 's portable i 296-MHz EME station.

Photo 4. The thermometer showing i 03 degrees in the shade during the international
EME Conference in Texas in August.

Working the Astronauts
on the ISS

We recently have encountered an inter
es ting development on the ISS. Col.
Doug Wheelock, KF5BOC, has become
very active in general co ntacts with hams
all over the world (photo 2). We knew he
would be active with schoo l contacts
before his trip to the ISS, but we didn 't
know how active he would become. In
recent weeks,and probably for the remain
der of his rotation, he has been very active.
A picture of Doug "on orbit" is includ ed
in this column.

It actua lly takes very little equipment
to wor k an astronaut on the ISS-in gen
era l, a 2-meter FM radio capable of at
least 5 watts (or less, if you' re lucky) and
a simple antenna. Most anything above a
standard "rubber ducky" will do the job,

tant. Successful development and
deployment of a satellite involve all of
these elem ents regardl ess of the physical
size of the satellite. ARISSat-1 has been
throu gh all stages of the design cycle and
is now in the final environmental test
process. See the photo of the complete,
flight-read y, ARISSat-1 satellite in
stalled on a vibration test fixture .

All that is now left is the packaging,
shipping, and cle arin g of customs to
transfer ARISSat-1 to Russia. Once
there, the final Kursk experiment pack
age must be integrated into the space
fram e and tested , final operational test
ing performed, crew training and deploy
ment procedures developed, transport to
the launch facilit y performed, and final
ly launch to the ISS aboa rd a Progress
Supply Vehicle. Once on board the ISS,
it will be made ready for the EVA, taken
outside, and launched .

Current plan s ca ll for shipping two
unit s-a flight unit and a backup-to
Russia in October, final integration with
the Kursk Experiment and other testing
in November , fo llowed by shipping to
Baikinor. The EVA and final deployment
are scheduled for ear ly 20 II . We all look
forward to a successful launch and sev
era l interesting month s of opera tion once
it is "o n orb it."

By the time yo u read th is, co mplete
rev iew of all facets of ARI SSat-1 com
plete with demonstration of actual hard
ware will have been present ed at the
AMSAT Space Symp osium 20 10 held in
Chicago on 8-9 October. Hopefully, I can
report on a successful deployment of this
new "bird" in my next column.

sets construction requirement s for the
electronic components, defines mount ing
provisions for the modules /components,
and handles provisions for carrying and
launching the satellite. Mechanical design
also usually takes the lead in conducting
the enviro nmental testing.

All elements of the design are impor-

completed and may be changed right up
to flight date. Actually, changes will con
tinue to be made even after the satellite is
"on orbit." Many times software changes
can create "wo rkarounds" long after hard
ware changes are no longer possible.

Mechanical design defines the overa ll
structure (the space frame of the satellite),
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We're Going Back To Space!

®

Summary
I hope you have ga ined an appreciation of the tasks involved

in the developm ent of a new amateur radio satellite
Follow this co lumn for up-to-date information on all of the

amateur radio satellites and related top ics. The AMSAT Space
Symposium and General Meetin g 20 lOin the Chicago Area
will be history by the time you read this, but I will report on
this yea r's eve nt in the next co lumn. Now' s the time to get ready
to work ARISSa t-l .

Please co ntinue to support AMSATs plans for the future of
the amateur radio satellites. AMSAT is now updatin g its web
page at <http://www .amsat.o rg> on a much more regular basis.
Sa te llite details are updated regul arl y at <http://www.
amsat.org/a msa t-new/sa tellites/status.php>. 'Til next time ...

73, Keith, W51U

be done, eve n on 2 meters, with a long Yagi, 100 watts, pro
cess ing power, and a program called WSJT developed by Joe
Taylor , KIJT. Thi s opens up the world to EME operation if you
are will ing to go digital. Joe spoke on this topic and the EME
spec ial eve nt held at the Arecibo Radio Telescope, KP4 AO ,
earlier this year. With one of these "big dishes" in the loop eve n
very modest stations can wor k EME in both digital and analog
modes.

I have included pictures of Paul Perryman , WA5WCP's
portable I296- MHz station in operation at the co nference in
Texas (photo 3). Please note photo 4, a picture of the ther
mometer, in the shade, at the time the photos were taken . I ha ve
also included a photo with Joe, K IJT, in the middl e (photo 5) .

Photo 5. Joe Taylor, KIJT, in the middle, at the EME confer
ence in Texas.

but your chances go up a bunch if you have a simple directional
antenna such as a hand-held "Cheap Yagi," an Arrow antenna,
or an Elk antenna. Attention to the operating frequency also
helps. The worldwide downlink frequency is 145.800 MHz. For
IAR U Region I (Europe and Africa) the uplin k is 145.200 MH z.
For IARU Regions 2 and 3 (U.S., Canada, and rest of world)
the uplink is 144.49 MH z. No PL tone is requi red. Doppl er is
low enough on 2 meters (±3 kHz) that you can get by without
any correc tion. However , you can increase your chances ea rly
and late in the pass if you can correct for Doppl er. Table I
assumes you ca n change your frequency in I-kH z steps. If 5
kHz is your minimum step size, it may be wor thwhile to change
in ju st three steps instead of the seve n steps as shown in the
table. You ca n store this information in memory in your radio
to make the process easy .

One last caution: Make sure your trackin g program is up to
date with the latest Keplerian data you can find. You never know
when they might do a re-boost and throw off your tracking pro
gram. Also make sure your latitude and longitude are entered
correctly and that your comput er clock and time zone are cor
rect. You can cross-check your prediction s with the pred iction
tool at <http://www .amsat.org> or the NASA Hum an
Spaceflight Page.

Revisiting OSCAR Zero
In August I had the opportunity to atte nd the 14th

Intern ational EME Conference held in Dall as-Fort Worth ,
Texas, my back yard. Thi s conference is held every other yea r
somew here in the world . Last time it was Italy; next time it will
be Cambridge, UK. I highly recommend attending one of these
if possibl e. Like many other conferenc es-AMSAT Space
Symp osium , Centra l States VHF Conference, and Microw ave
Update, to name a few-attending and listenin g will help . A
little will " rub off' each time if you' re not careful!

I know the co mmon percepti on is that moonbounce, or EME,
is only for the elite with lots of money , lots of power, and huge
antennas . Yes, this is still one way to do EME, but it can now

Our new AMSAT CubeSat (called "Fox" ) is
planned to add to the popular low-earth orbit

FM transponder fleet, allowing hams to
continue using their existing handheld and

portable antenna systems.
Be A Part Of The Team That's

Creating A New Era In Amateur Satellite
Communications!

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

www.amsat.org
or call

(888) FB AMSAT ~ (301) 589-6062
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By Bill Brown," WB8EL K

UP IN THE AIR
New Heights for Amateur Radio

SpaceJam-4

TIiS past August, over 300 Boy Scouts descended upon
Chanute Air Museum in Rantoul, Illinois to attend
SpaceJam-4. This was an event to learn about space , sci

ence , electronics, and amateur radio . Merit badges could be
earned for a variety of topics , including an unofficial one for
the most creative use of duct tape . After all, real science is not
possible without duct tape!

The Scouts camped out along the runway at the Chanute Air
Museum and were treated to some very special amateur radio
events, which included making contacts through orbiting ama
teur radio satellites as well as a direct contact with the astro
nauts flying overhead on the International Space Station (ISS ,
see photo I).

Thanks to Howard Brooks, KC9QBN , the Scouts were able to
experience the thrill of flying their very own satellite into the
stratosphere with the back-to-back launche s of two high-altitude

*12536 T 77, Findlay, OH 45840
e-mail: <wb8elk@aol.com>

balloons. Howard is a professor of astro nomy at DePauw
University and runs the Balloon Assisted Stratospheric Experi
ments (BASE) high-altitude balloon program at DePauw.

The first balloon carri ed an APRS tracker and an Elktronics
multi-mode tran smitter sendi ng down DominoEX data
(N9QGS). In addition, I added my I-watt Amateur Television
(ATV) payload to the flight train to send down a live camera
view of the very edge of space (see photos 2 and 3).

The seco nd balloon launched within minutes of the first liftoff
and carried another APRS tracker, a Domin oEX multi -mode
transmitt er (W9 YJ), as we ll as a crossband voice repeater (2
meters input/70 cm output).

The Scouts really loved the balloon missions. We had a large
numb er of people helping with the inflation, the launch, and
track ing the flight paths via laptops inside the tent s.

Th e crossband balloon repeater provided amazi ng coverage
with lots of QSOs ove r a large area of the Mid -west. At one
point , a co ntac t was made between stations in the Kansas
City area (KD0FW) all the way to Ohio (N8 WAC) .

Photo J. The satellite-capabl e Spacelam-t amateur radio tent and towers.
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Liftoff of the fi rst high-altitude
SpaceJam-4.
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SATELLITE SYSTEMS
For OSCAR
Automate Dopp ler Tuning & Anten na Steering

Uni-Trac 2003 Multi-Trac 2001
• Automatica lly tunes your radios, In REAL

TIME, to track the Doppler changes .
• Ou tputs steering data to your antenna

rotator to track a satellite acro ss the sky.
• Includes custom Interface Cable to suit

your station equipme nt.
• Uses one SERIAL port or a US B port.

For WEATHER
Track sun-shine, cloud s and hurricanes.

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

• Standard APT/GOES "s tarter" systems
• 1.1 KM high Resolu tion sys tems for

NOAA HRPT and Feng-Yun CHRPT

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

Call, write or e-mail for details

•
' , Shipping FOB Concord MA r-£ I

Prices Subjec t To Change Without Notice ~

SPECTRUM INTERNATIONAL, INC.

•
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Send All Correspondence To :
CQ Communications,

25 Newbridge Road
Hicksville, NY 11801

Or Call 516-681-2922
FAX 516-681-2926

Send $9 .50 Per Issue (Check, Money
Order, Mastercard, VISA, & AMEX.)
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Photo 4. The WB8ELK ATV payload is found inside the
cornfie ld.

The single most comprehensive source of
information on HF propagation is
once again available from CQ !

• Principles of ionospheric
propagation

• Solar cycle predictions
• Stunning photography
• Ionospheric forecasting
• Specific predictions for Cycle 23

• Analysis of HF propagation
prediction software

• Unusual HF and VHF ionospheric propagation
• Expansive references and data sources

• How to access NOAA's geophysical databases
• "Do-it-yourself" propagation predictions/charts

• Scores of charts, tables, and summary information
• Overview of WWVand WWVH propagation services

Order Today!!!!

.1Zl CQ Communications, Inc. iii!
25 Newbridge Road , Hicksville, NY 11801
Phone 516-681-2922· FAX 516-681-2926
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Photo 5. Al Wolfe, K9SI, discovers the N9QGS DominoEX
payload draped across the corn rows.

The ATV signal was received as far away as lower Michigan
by KC8LMI and several others in Ohio.

Since the balloons were going up at vastly different ascent rates,
the landing spots ended up being about 20 miles apart. Mark,
KA9SZX , and I set out in his truck filled with multiple radios and
three netbooks hooked to the internet via a portable WiFi Hotspot
unit on the dashboard (Ver izon USB cellular modem with a
Cradlepoint hotspot unit, similar to the new MiFi units). It took
me some time to exit Mark's truck, as I had to extract myselffrom
all the netbooks, radios, and cables piled up on my lap.

We were able to stream video of the chase fro m the camera
in my netbook via the British Amateur Television Club's
streaming video website as we bounced aro und the backroad s
of Illinois farmland. Mark and I go t close enough dur ing the
chase to watch the first balloo n parachute dow n and land abo ut
a thousand feet behind a large cornfield. It was a long and very
hot hike to get to the payload, and it was found ju st 30 fee t from
the edge of the cornfie ld in chest- high soybea ns.

The second balloon landed over 20 miles away and also
appeared to have a cornfield magnet onboard. It landed inside an
8-foot tall corn only about 100 feet from the road. I figured that
compared to the long hike and recovery for the first balloon, this
was going to be a walk in the park. We quickly found out that
you can't see a thing more than a few feet in front of you inside
a tall cornfield. It took us 20 minutes to find the payloads. The
ATV transmitter was hanging a foot off the ground dangling from
an ear of corn (photo 4). The rest of the payloads were strung
across the tops of the com across several rows (photo 5).

It was a successful day and a great cha nce to introduce hun
dreds of Scouts to the exci tement of amateur radio.

73, Bill , WB 8ELK
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By Tomas Hood," NWlUS

VHF PROPAGATION
Th e S c ienc e of Predicting VHF-and-Above Radio Conditions

Open Season for VHF Meteor Hunting
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E
ven with the increase in sunspot activity , the Sun' s activ
ity is not yet high enough to energize the ionosphere to the
level needed for VHF radio signal propagation . With the

seasonal sporadic-£ (£s) season behind us, what hope do we have
during the fall season for long-distance VHF communications?
Of course , we can try working an amateur radio satellite.
However, there are a lot of exciting opportunities coming our
way as we move into the yearly "meteor season."

Every year weak-signal VHF operators look forward to mete
or showers, hoping that storm-level showers will provide excit
ing opportunities for bouncing their VHF signals off the plas
ma trails of burning-up meteors. Each year we hope that the
November Leonids shower will yield a high rate of meteors per
hour (the ZHR , or zenith hourly rate). Will this year yield a
major VHF meteor-scatter event?

One of the largest yearly meteor showers occurs during
November. Appearing to radiate out of the constellation of Leo
from November 10through November 23, the Leonids will peak
on the night of November 17at211S UTe. This shower is known
to create intense meteor bursts.

The most recent perihelion passage (the date and time at which
an object orbiting the Sun is at its closest to the Sun) of the
Leonids' parent co met, the SSP/Tempel-Tuttle, occurred in
1998, over a decade ago. The Leonids yearly shower activity
has been excitingly variable from year to year ever since. One
of the greatest events was the peak in 1999 of roughly 3700
meteors per hour . While every year since has been significant
ly less spectacular, these showers have not been disappointing
for the VHF weak-signal DXer.

The best time to work meteor scatter off the Leonids is
around II :30 PM, local time, in the Northern Hemisphere.
The shower should increase in rate the clo ser you get to mid
night , and then move toward pre-dawn. Remember, though,
that when we are talkin g about meteor-scatter radio prop aga
tion , we count any meteor-formed plasma clouds that will sup
port VHF radio signals.

This year, as Earth passes through the stream of debri s left
by comet SSP/ Tempel -Tuttle, we can expect at least moderate
meteor activity. Predictions are for the low rate of 20 meteors
per hour , but there are theoretical foreca sts for a possible 100
to 200 per hour. Somewhere in that range is plenty of opportu
nity to work other VHF stations equipped to make quick con
tacts on the 6- and 2-meter VHF bands.

December and January Prospects
After November , the annual Geminids meteor shower from

December 7 to December 17 will peak on December 14 at 1100
UTe. This is one of the better showers, since as many as 120
visual meteors per hour may occur. It is also one of the better
showers for operators trying meteor-scatter propagation from

*PO Box 1980, Hamilton, Montana 59840
e-mail: <nw7us@arrl. net>
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Plasma Filaments Play
1822 UTe September 18, 2010

SOO AlA 304 Angstroms
http://prop.hfradio.org/

Amazing arcs of solar plasma seen through the 304-Angstrom
wavelength filt er by the Solar Dynamics Observatory (SDO)
Atmospheric Imaging Assembly (AlA) at 1822 UTe, September
18, 2010. These plasma arcs are formed by the strong
magnetic fi elds above the Sun 's corona. (Source: SDO/AIA)
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Sunspots as seen by
SOO AlA at 4500 Angstroms

1000 UTe September 26, 2010
http://prop.hfradlo.org/

NOAA Active Region 1109 was a very large sunspot region . 1n this image, seen
through the 4500-Angstrom wavelength filter by the Solar Dynamics Observatory
Atmospheric Imaging Assembly at 1000 UTe, September 26, 2010, we see two
regions, the large area 1108 and the string of sunspots in 1109. These two sunspot

regions helped raise the 1O.7-cmflux. (Source: SDO/AlA)

trains, the range of a meteor-scatter con
tact is between 500 and 1300 miles . Th e
frequencies that are best refracted are
between 30 and 100 MHz. However, with
the development of new software and
techniques, frequencies up to 440 MH z
have been used to make successful radio
contacts off these meteor trains.

Lower VHF frequencies are more sta
ble, and last longer, off these ionized trail s.
A 6-meter contact may last from a secon d
to well over a minute . The lower the fre
quency, the longer the specific "opening"
made by a single meteor train .Conversely,
a meteor's ionized train that supports a 60
second refraction on 6 meters might only
support I-second refraction of a 2-meter
signal. Special high-speed digital modu
lation modes are used on these higher fre
quencies to take advantage of the limited
available time . This includes high-speed
CW, in the neighborhood of hundreds of
words per minute .

A great introduction by Shelby Ennis,
W8WN , on working the high-speed mete
or-scatter mode is found at <http://
www.amt.org/Meteor_Scatter/shelbys_
welcome .htm>. Ted Goldthorpe, W4VHF,
has also created a good starting guide at
<http ://www .amt.org/Meteor_Scatter/
letsta lk-w4vhf.htm>. Links to variou s
groups, resources, and software are found
at <http://www.amt.org/Meteor_Scatter/
defau lt.htm> .

Outlook

positions in North America. The Geminids
is a great shower for those trying the mete
or-scatter mode of propagation, since one
doesn't have to wait until after midnight
to catch this shower. The radiant rises
early (starting at about 0200 UTe). This
shower also boasts a broad maximum,
lasting nearly one whole day, so no mat
ter where you live you stand a decent
chance of working some VHF/UHF sig
nals off a meteor trail.

Finally, check out the Quadrantids
from January 1 through January 5, 20 II.
This meteor shower is above average,
with peaks expected of around 120 to 200
meteors per hour.

Check out <http://www.imo.net/
calendar/» for a complete listing of mete
or showers.

Working Meteor Scatter
Meteors are particles (debris from a

passing comet) ranging in size from a

speck of dust to a small pebble, and some
move slowly while others move fast.
When you view a meteor, you typically
see a streak that persists for a little while
after the meteor vanishes. This streak is
ca lled the "trai n" and is basically a trail
of glowi ng plasma left in the wake of the
meteor. These trains enter Earth's atmos
phere traveling at speeds of over 158,000
miles per hour. Besides being fast , the
Leonids usua lly contain a large number
of very bright meteors. The trains of these
bright meteors can last from several sec
onds to several minutes. It is typical for
these trains to be created in the E-Iayer of
the ionosphere.

Meteor-scatter propagation is a mode
in which radio signals are refracted off
these trains of ionized plasma. The ion
ized trai l is produced by vaporization of
the meteor. Meteors no larger than a pea
can prod uce ionized trails up to 12 miles
in length in the E-Iayer of the ionosphere.
Because of the height of these plasma

November through January is a rela
tively quiet time period, with very little,
if any, transequatorial propagation
(TEP). TEP, which tends to occur mos t
often during spring and fall, requires high
solar activity which energizes the ionos 
phere enough to cause the F-Iayer ove r
the equatorial region to support VHf
propagation. The normal TEP signal path
is between locations on each side of the
equator. However, without the level of
solar activity needed to keep the F- Iayer
energized enough for VHF propagation,
these paths don 't materialize. The fall
season ofTEP usually tapers out by mid
November. This year, though, TEP will
be rare, if it occurs at all.

Tropospheric-ducting propagation
during this season is fairly non-existent,
as the weather systems that spawn the
inversions needed to create the duct are
rare. On the other hand, using tropos
pheric-scatter-mode propagation is pos
sible, but one needs to have very high
power, high -gain antenna systems.

______________________________________________::J
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NOAA Active Region 1109 seen in the intensitygram captured by the Solar Dynamics
Observatory Helioseismic and Magnetic Imager (HMl) at 0138 UTe. September 29.
20 10. A cluster of new sunspots appeared ahead of (left of) NOAA Active Region
1109. Another sunspot appeared near the eastern (left) limb ofthe solar disc. This is
common now that sunspot Cycle 24 is slowly gaining energy. (Source: SDO/HMI)
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New sunspot and NOAA
Active Regions 1109, 1110

SOO HMI Intensitygram
0138 UTe September 29,2010

http://prop.hfradio.org /

Having dual receivers in a voting confi g
uration would also help . The idea is to use
brute force to scatter RF offwater dropl ets
and other airborne particl es, and capture
so me of that signal at the far end with
dual-diversity , high-gain receivers - not
eve ryone's cup of tea.

Aurora-mode propagati on is unlik ely
during this seaso n. Even if there are peri
ods when the solar wind speed is eleva t
ed and is magnetically oriented in a way
to impact the geo magnetic field , this is the
seaso n when statistically we see very few
aurora eve nts.

A secondary seasonal peak in sporadic
E ionization should also result in some
short-skip openings on low VHF band s
between distances of about 800 to 1300
miles at the end of December and early in
January. Reports even after the end of the
20 I0 summer Es season indicate surprise
openings when no one expected them, so

www.cq-vhf.com
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be vigilant and watch for 6-meter open
ings throughout November, December,
and January.

The Solar Cycle Pulse
Th e observed sunspot numbers from

June through Au gu st 20 I0 are 13.5,
16.1, and 19.6. Th e smoothed sunspot
co unts for December 2009 through
February 2010 are 8.3 , 9.3, and 10.6.
Thi s upward trend clearl y indi cate s that
sunspot Cycle 24 is now "awake" and
moving (albeit slowly) toward a di stant
sunspot cycle maximum. I suspect that
within the next year we will see a sig
nificant incre ase in sunspot ac tivity.

Th e monthly 1O.7-cm (preliminary)
numb ers from June throu gh August 20 I0
are 72.6, 79.9, and 79.7. These numbers
are higher than those of one year ago. The
smoothed 10.7-cm radio flux for De-

" I suspect that within the next
year we will see a significant
increase in sunspot activity. "

cember 2009 through February 20 I0 are
74.9, 75.5, and 76.5. Th ese indicate a
level of solar energy not yet high enough
to support F-region ionospheric propaga
tion of VHF radi o signals, but these
monthl y flux readin gs do show an upw ard
trend .

The smoothed planetary A-index (Ap)
numb ers from Decemb er 2009 through
February 20 IO are 4.8, 5.0, and 5.1. The
monthly readin gs from Jun e through
Aug ust 20 10 are 7, 5, and 8. These num
bers are pretty low , indicating a rather
quiet Sun (very few coronal holes or coro 
nal mass ejec tions, which would trigger
geomagnetic storms) . Expect the geo 
magnetic acti vity to increase ea rly in
20 11, however , if the new so lar cycle
picks up as we hope.

The monthly sunspot numb ers forecast
for Novemb er 20 1othrou gh January 20 11
are 38, 42, and 46 , while the monthly
10.7-cm flux forecast is 95, 98, and tOI
for the same period. Give or take about
eight point s for all predictions.

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

Feedback, Comments,
Observations Solicited!

I am looking forward to hearin g from
you about your observations of VHF and
UHF propa gation. Please send your
reports to me via e-mail, or drop me a let
ter about your VHF/UHF experienc es
(sporadic-E, meteor scatter?) . I' ll creat e
summaries and share them with the read
ers hip. Up-to-date propagati on inform a
tion is found at my propagation center,
<http://prop.hfradio.org/> . If you are
using Tw itter , follow @hfradiospacewx
for space-weather and propagation alerts,
and follow @NW7US to hear from me
about various space-weather and amateur
radio news. Facebook members should
check out the CQ VHF Magazine Fan Page
at <http://tin yurl. comlcqvhffb> , and the
Space Weather and Radio Prop agation
Page at <http: //tin yurl. com/fb swx>.My
personal amateur radio Facebook page is
at <http://tinyurl. com/fb-nw7us>. Until
the next issue, happy weak-signal DXing.

73 de Tomas, NW7US
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By Dr. H. Paul S huch,* N6TX

DR. StTI'S STARSHIP
Searching For The Ultimate DX

Remembering Project Ozma

I
t was an idea whose time had come , but
nobody dared admit that out loud.
Frank Drake, in particular, was keep

ing silent. Like many of his generation,
he had long speculated about the exi s
tence ofextraterrestrial life, and pondered
how we humans might probe for direct
evidence of our cosmic companions.
Now, in 1959, the young astronomer was
finally in a position to do more than pon
der. At 29, he had ju st completed gradu 
ate school, the ink on his Harvard diplo-

*Executive Director Emeritus, The SET!
League, Inc., <www.setileague.org>
e-mail: <n6tx @setileague.org>

rna as wet as he was behind the ears. As
the new kid on the block at the National
Radio Astronomy Observatory, he had
access to the tools necessary to mount a
credible search for radio evidence of dis
tant technological civilizations. Drake
knew enough to tread lightly; a publicl y
announced hunt for Littl e Gree n Men
would be tantamount to professional sui
cide. Thu s, he approached his superior
with understand able trepid ation.

Fortunatel y, NRAO director Otto
Stru ve was sympathetic, eve n as he coun
seled caution. Having theorized that the
slowed rotation rate of certain stars sug
gested that their angular momentum had

been dissipated in the formation of plan
ets, Struve himself spec ulated on the
probable existence of extraterres trial civ
ilizations. Therefore, he authorized
Drake to use the 85-foot diameter
Howard Tatel telescope in his off-duty
time to conduct what was to become the
world 's first observational SETI experi
ment. Only do so quietly, Struve warned;
we don ' t want the word getting out that
we ' re using a government faci lity to hunt
for aliens.

Drake had already run the numbers. He
knew the most likely frequency on which
to search, and the best receiver circuitry
to employ. He had picked his candidate

The 85-foot diameter Howard Tatel Telescope at the National Radio Astronomy Observatory, Green Bank, West Virginia,
used by Frank Drake for his Project Ozma observations in April and May of 1960.
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The seven agenda items for the Order of the Dolphin meeting. Strung together, they
form the fa mous Drake Equation. This plaqu e graces the very wall on which the

equation was originally scrawled on a chalkboard at NRAO Green Bank in 1961.

stars, two nearby sunlike ones which he
reasoned were likely to harbor habitabl e
planets. He had selected his research
methodology and proceeded (very quiet
ly) to asse mble his listening station.

Then the Nature magazine article hit
the newsstands. "Searching for Inter
stellar Communications" was written by
two Corne ll Unive rsi ty professors,
Giuseppe Cocconi and Philip Morrison
(then W8FIS), and it proposed, in brief
but clear detail the very experiment that
Drake was preparing to co nduct! Thi s
very first scientific article in the not-yet
named disciplin e of SETI was complete,
down to the selection of frequencies and
target stars, and it paralleled Drake' s
work exac tly. Neither the tea m of
Morrison and Cocconi, nor that of Drake
and Struve , knew any thing about the
other's interes t in th is eso teric study .
Both gro ups had arrived at the same
crossroads in history, complete ly inde
pendently, in an elegant exa mple of what
I like to ca ll the Parenth ood Princip le:
When a great idea is ready to be born , it
goes out in searc h of a parent. Sometimes,
it finds more than one.

Now Schro dinger's "cat was out of
the bag, " and Drake had no cho ice but
to go publ ic. The publi cit y he rece ived
was wides pread, and ge nera lly enthusi
astic; the sc ientific co mm unity, it
appeared, was ready to embrace the
notion of SET!. Struve began writing
about the possibility of extrater res trial
life: "A n intrinsically improbabl e event
may become highl y prob abl e if the
number of events is very great .. . it is
probable that a goo d many of the bil 
lions of planets in the Mil ky Way sup
port intellige nt for ms of life. To me this
co nc lusion is of great ph ilosophical
inte rest. I be lieve tha t sc ience has
reached the point where it is necessary
to take into account the actio n of intel
ligent beings, in addition to the classi
ca l laws of physics ."

His cover now blown, Drake soon
found himself in the company of other
open-minded scientists and technologists
who co llective ly found themselves un
witting parents to a newly emerging sci
entific discip line. Amo ng those contact
ing Drake after reading about his nascent
experiment were microwave communi
cations expert Bernard M. Oliver, then
vice-preside nt ofengineering at Hewlett
Packard (and later president of the In
stitute of Electrical and Electronics En-

www.cq-vhf.com

gineers) ; Dana Atchley, president of
Microwave Associates in Massachusetts;
and a young planetary scientist, Berkeley
pos t-doc tora l researcher Carl Sagan .
These individu als, as well as Stru ve,
Morrison, and a handful of others, were
ultimately to become SETI ' s patri archs.
(Cocconi, though having co-a uthored the
seminal SETIarticle with Morr ison, went
on to distinguish him self in particle
physics research at CE RN, never to
return to the SETI fold.)

Drake nam ed his searc h Project
Ozma, after the Prin cess of Oz in the
th ird book of the L. Frank Baum Oz
se ries, as he saw his efforts leading
humans to a far-off and exotic land .
Launched in April of 1960, and running
on ly through May of that yea r, Ozm a
searched but two stars , on a single fre
quency, fo r mere do zens of hours, but
es tab lished the protocols and laid the
groundwork for all subse que nt SETI
experime nts. It was a paradi gm-sh ifting
endeavor, successful for its audacity, if
not for its discoveries.

And yet for one brief moment early
on, Frank Drake thought he had hit pay
dirt. As he swung his antenna off Tau
Ceti and onto Eps ilon Eridani, he was

greeted with a strong, period ic, pulsed
signal on 1420 MHz, the hyperfin e tran
sition emission line of interstellar hyd ro
ge n atoms proposed by Cocconi and
Morri son , and still favored as a promi s
ing hailing frequ en cy for interstell ar
co mmunica tions. "My god," Frank
mused, "can it really be this easy?"

The next day, when the signal reap
peared, Drake was ready with a seco nd,
low-gain antenna. The pulses were there
as well, sadly disproving their ex trater
restrial origin. However, they were not
exactly terrestrial interference, either.
The rate at which the phantom signal tra
versed the sky sugges ted that it was ema
nat ing from an aircraft cruising at
unprecedented altitude, perhaps 80-thou
sand feet! Of course, in April of 1960, no
known aircraft could reach the stratos
phere. Such an aircra ft, as it happened,
didn 't "co me into existence" until the fol
lowing month, when Francis Gary
Powers was shot dow n ove r the Soviet
Union. (Frank wise ly decided to withhold
publicat ion of this positive result, so he
never did receive proper credit for "dis
covering" the U-2.)

A yea r after Project Ozm a' s brief
tenure, Drake convened at Green Bank
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the first scientific conference devoted to modern SETI. He gath
ered together ten scientists from disparate discip lines to spend
a week contemplating areas from the physical, biological, and
social sciences that had relevance to the question of extrater
restrial technological civilizations, and how to communicate
with them. The assembly included the six SETI patriarchs
already mentioned, along with 1. Peter Pearman of the National
Academy of Sciences' space science board, Su Shu Huang of
NASA, University of California chemist Melvin Calvin (whose
Nobel prize was to be announced during the Green Bank meet
ing), and neuroscientist John C. Lilly, who was then studying
the language of dolphins and attempting to communicate with
these intelligent Earth mammals. The group called themselves
the Order of the Dolphin, a tribute to Lilly's studies of human
dolphin communication, which they deemed a worthy metaphor
for the challenge of interspecies communications on a grander,
cosmic scale.

Drake chalked on a blackboard seven topics for discussion,
which would comprise the agenda for the week-long meet
ing. They included stellar formation, planetary formation, the
existence of planets within habitable zones, the emergence
of life, the evolution of intelligence, communications tech
nology, and the longevity of technological civilizations.

Having established that the emerging discipline of SETI was
to encompass fields as diverse as stellar evolution, planetary
astronomy, environmental science, biology, anthropology,
engineering, and sociology, Drake next did something almost
whimsical, which assured his lasting fame: He strung these
seven factors together into an equation.

The idea was to multiply seven unknowns together, and in
so doing , to estimate N, the number of communicative civi
lizations in our Milky Way galaxy. The Drake Equation, as it
is now called, appears in every modern astronomy textbook. It
is a marvelous tool for quantifying our ignorance, never intend
ed for quantification, but quite useful in narrowing the search
parameters. We still use it, not to seek a numerical solution, but
rather to help us to focus our thinking in designing our search
es for life.

Drake 's seven factors are cleverly ordered, from solid to spec
ulative .Today's astrobiology meetings are similarly structured.
When the equation was first published, only the first factor (the
rate of stellar formation) was known to any degree of certain
ty. In the intervening decades, Drake's equation has guided our
research in an orderly manner, from left to right, so that today
we have a pretty good handle on Drake factors two and three
(planetary formation and habitable zones). The remaining four
factor s are still anybody's guess, and it may well take decades
more before our research begins to quantify those areas of our
ignorance. However, the Drake Equation is most valuable in
guiding our research, because it asks the important questions .
It is still up to us to answer them.

The lessons learned during the briefcourse ofProject Ozma,
amplified and expanded at the Order of the Dolphin meeting,
have informed and enriched every subsequent SETI experi
ment. The interdisciplinary nature of the science now known
as SETI was articulated at the outset. Drake's work clearly
showed that Earth's technology was at last approaching the
level at which a disciplined search for extraterrestrial
microwave emissions was becoming feasible . The quietest
part of the electromagnetic spectrum was explored then, as
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In his rightful role as SEn Elder Statesman, Frank Drake
still serves as keynote speaker at SEn conferences all

over the world.

now. Highly directional, high-gain parabolic antennas, cou
pled to very low-noise microwave preamplifiers, remain our
preferred observational tools. Although the advent of multi
channel spectrum analyzers means we no longer have to select
a single channel to scan, SETI scientists continue to specu
late as to universal calling frequencies that alien civilizations
might employ to make their presence known. Concentrating
our efforts on known, nearby sun-like stars remains an accept
ed technique for planning targeted searches, one of the two
primary search modalities still practiced. (The other popular
SETI research strategy, the all-sky survey, was long employed
at the Ohio State University "Big Ear" radio telescope, and
more recently forms the basis of The SETI League's Project
Argus search.)

Most important, Frank Drake 's early efforts began to lend
legitimacy to an endeavor previously considered fringe
science. Today, the preponderance of informed opinion holds
that we inhabit a universe teeming with life. The on ly matter
for speculation is whether we yet possess the technology
necessary to detect it. The emphasis here is on yet. Most of
us contemplating such a detection no longer argue "if," but
rather "when."

Drake subsequently distinguished himself as Director of
the famed Arecibo Observatory, from which he orchestrated
the Arecibo Message, humankind's first deliberate
microwave transmission to the stars. His astronomical
research has led to important discoveries about pulsars and
Jovian radio emissions. A retired academic, he is today rec
ognized as the godfather of observational SETI. Much in
demand as a speaker at scientific meetings, Frank remains
deeply involved in SETI science fully a half-century after
Project Ozma, serving as a Director of the SETI Institute in
California, and on the scientific advisory board of the non
profit SETI League.

This, then, is Project Ozma's legacy: It, and Frank Drake ,
have turned science fiction into credible, respectable science.

73, Paul, N6TX
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HF+6M TCVR

o 100W HF/6M 0Auto Tuner built-in 0DSP
0500Memories 0DNR, IFNotch, IFShift

Call Now For Special Pricing
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FT·7900R 2M/440Mobile

o 50w 2m, 45w on 440mHz
o Weather Alert
01000+ Mems
o WIRESCapability
o Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

Ultra compact HF,VHF, UHF

o 1OOw HF/6M, 50w 2M, 20w UHF
o DSPincluded 032 colordisplay
o 200 mems 0Detachablefront panel (YSK-8S;

Call for Low Price!

L

, FT·2000/FT20000 HF+ 6M Ic

0100 Ww/ autotuner 0built-in Powersuppl
o DSPfilters / Voice memory recorder
o 200W (FT-2000D)
03 BandParametric Mic EO 03 IFroofingfiI'

Call For Low Pricing!

X·7RNX·7R Black

50/144/220/440 (VX-8 DR)
2m/440 wi Bu ilt- in GPS (VX-8G R

o 5w (l w 222MhzVX-8DRonly) VX-8GR

o Bluetoothoptional(VX-8DRonly) only :.F.:T_.4~5::::0::;A:.:T:....:..::..;:;=:...:.:::.:.:.:.__
o waterproof/submersible3 ft 30mins
o GPS/APRSoperation optional
o Li-ionHi-capacity battery
o wideband Rx

VX·6R

~ . ..-.- - - -
.-...--- --.' ~ ~- - ' --

~ -,-, ,-,,::,-, 'If'~~-=:' - '
: -..:;\;;,,,,,--,' .. .-,

2M/220/440HT

o wideband RX- 900memories
o 5W2/440 , 1.5W220 MHzTX
o Li-ION Battery - EAI system
o Fully submersibleto 3 ft.
o CW trainerbuilt-in

NEW Low Price!

o Station Monitor SM-5000 Included
o 0.05ppm OCXO included
0300 Hz Roofingfilter included
0600 Hz Roofingfilter included
03 kHz Roofingfilter included

o 50W2m/440t - 1 watt 220Mhz
o TNCbuilt-in, Bluetoothcapable
o Band scopebuilt-in
o 500 Memories

FTOX5000MP200wHF+ 6M Transceiver

FTM·350R 2m/440 Dualband

50/2M/220/440 HT

o WidebandRX- 900Memories
o 5WTX (300mw 220Mhz)
o Li-Ion Battery
o Fully Submersibleto 3 ft.
o Built-in CTCSSIDCS

1Ill .~'2!l:".i o InternetWIRES compatible

Now availabl inBlack!

o V+UN+VlU+U operation
o V+U full duplex 0Cross Band repeaterfunction
o 50W2M 35W UHF
o 1000+ Memory channels
o WIRESready

Call Now For Low Pricing!

- .

_,,: - tr: -
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Autumn Specials
From Yaesu
Coupons shown expire10/31/10

FT·950 HF+ 6M TCVR

0100WHF/6M
o Auto Tuner built-in
o 3 roofingfilters built-in
o DMU-2000 Compatible

Call Now For Low Pricing!

o HF/6M/2MI70CM 0DSPBuilt-in
o HF100W (20W battery)
o Optional P.S. + Tuner 0TCXO Built-in

Call Now For Our Low Pricing!

FT·8970 VHF/UHF/HFTransceiver

SALEM, NH
(Near Boston)
224N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, Kll M, Mgr.
sales@hamradio.com
Exill , I-93;
28 mi. No. of Boston
salem@hamradio.com

DENVER,CO
8400E. Iliff Ave. #9, 80231
(303)745-7373
(800) 444-9476
John, W0IG, Mgr.
denver@hamradlo.com

PHOENIX, AI.
10613 N. 43rdAve, 85029
(602) 242-3515
(800) 559·7388
Gary, N7GJ, Mgr.
Corner of 43rdAve & Peoria
phoenix@hamradlo.com

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

SUNNYVALE,CA
510Lawrence Exp. #102, 94085
(408)736-9496
(877) 892·1749
Jon, K6WV, Mgr.
So. fromHwy. 101
sunnyvale@hamradio .com

NEW CASTLE, DE
(Near Philadelphia)
1509N. Dupont Hwy., 19720
(302)322-7092
(800) 644·4476
Chuck, Nl UC, Mgr.
RT.13 1/4 mi.,So. 1-295
newcastle@hamradio .com

SAN DIEGO, CA
5375 Kearny Villa Rd. , 92123
(858) 560-4900
(877) 520-9623
Jose, XE2SJB, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio .com

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

OAKLAND,CA
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark,WI7YN, Mgr.
1-880 at23rdAve. ramp
oakland@hamradio.com

PORTLAND,OR
11705 S.w. Pacific Hwy.
97223
(503) 598,0555
(800) 765-4267
Bill, K7WCE, Mgr.
Tigard-99W exit
fromHwy.5 & 217
porlland@hamradlo.com

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

BURBANK,CA
1525 W. Magnolia Blvd, 91506
(818)842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between

S.Victory & Buena Vista
burbank@hamradio .com



HF/50 MHz 100 W Transceiver

FT-950

Real Performance,
Really Portable

FT-817NO
HF/50/1441430 MHz
5WAII Mode
Transceiver
(A M 1.5 W)

60mBan

• Built-inautomatic antenna tunerATU , with 100memories
• Powerful CW operating capabilities for CW enthusiasts
• Five Voice Message memories, with theoptional DVS-6 unit
• Large Multi-colorVFD (Vacuum Fluorescent Display)
• Optional Data Management Unit (DMU-2000) permits display of

various operating conditions, transceiver status and station logging.
• Optional RF 11 -Tune Units for 160 rn , 80/40 m and 30/20 m Bands

HF/50 MHz 100 W All Mode Transceiver

FT-4 5 O Automatic Antenna Tuner ATU-450 optional

FT-450AT With Built -in ATU·450 Automatic Antenna Tuner'

Compact size : 9" X 3.3" x 8.5" andLightweight: 7.9 Ib

HFNHFIUHF Multimode Mobile Transceiver,
now Including Built-in DSP
FT-8570 '-Mil 60mBand
HF/50 /144/430 MHz
100 W All Mode Transceiver (144 MHz 50 W/430 MHz 20 W)

FC-40
Automatic-Matching 200·Memory
Antenna Tuner (160 m - 6 m Band)

WATERPROOF I

;~- ~A ' ~.:~.'''~;.-
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For the latest Yaesu news, visit us on the Internet:
http://www.vertexstandard.com

• Triple-conversion super-heterodyne receiver architecture, using 69.450 MHz 1stIF
• Eight narrow, band-pass fillers in the RF stage eliminate out of band

interference and protect thepowerful 1st IF
. 1st IF3 kHz Roofing filter included
• High-speed Direct Digital Synthesizer (DDS) and high-spec Digital PLL

for outstanding Local Oscillator performance
• Orig inal YAESU IF DSP advanced design, provides comfortable and

ell ective reception. IF SHIFT / IF WIDTH / CONTOUR / NOTCH / DNR
• DSP enhancement of Transmit SSB/AM signal quality with

Pa rametric Microphone Equalizer and Speech Processor
• Built-in highstabilityTCXO (±0.5ppm alter 1 minute@77 0 F)

HFN HF/UHF Portable Operation
Just Got a Lot More Powerful!
FT-897 0 TCXO ' -Mil
HF/50/1441430 MHz '---- --'

100 W All Mode Transce iver (144 MHz 50 W/430 MHz 20 W)
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