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• t40dBm 3rdorder intercept point
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RF output levels· RX: 118-173.995, 375-549.995,
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• Proven performance · 160-10M "/6M/2Mf70CM
• All mode w/DSP • HF/6M @100W, 2M@50W,
440MHz@20W ·CTCSS encode/decode w/tonescan
• Auto repeater- 107alphanumeric memories

IC-2820H

IC-7000
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LINt:: OF SIGHT
A Message from the Editor

The World Wide Web: The Double-Edged Sword

\

L

I
t was in the mid-1 980s when 28.88 5 MH z
was hoppin g with reports of real-tim e 6­
meter propagation. When the 6-meter band

wasn 't open, that frequenc y became an inter­
co m of sorts-a worldwide intercom. One
could announce one's callsign and get an
instant response from someone else on the
other side of the world .

As the day went on the propa gation trav­
eled around the world. For me in Oklahoma,
in the mornin g I could work into Europe and
Africa with my TS-440 and Outback anten­
na for my car. In the evening it was the South
Pacific that was open to me.

Now, though, <http://www. dxinfocenter.
com> and <http://www.vhfdx .net> are
among the most popular "intercoms." Add to
these propagation tools Twitter , You Tube,
USTREA M, Faceboo k, and Sp y (http://
spy.a ppspot.com/), to name a few, and you
have pretty much cove red the soc ial network
webs ites that are broadcastin g real-time
inform ation abo ut whatever you want.
Speaking of Twitter , you can find me under
the name: JoeN6CL. Add to these socia l net­
working sources your ow n blog on your ow n
website and you have the world covered.

You ca n post a prop agati on report to
VHFD X.net at the same time you can post a
l40-character message to Twitter and the
world knows about who you are workin g and
what your QTH is. Imagine a DXpedition
posting to Twitter stating who a team is work ­
ing and on what band s! Regarding your QTH,
dare I menti on APRS ? How about D-STAR?

The doubl e-edge of the sword of the World
Wide Web is that peop le with whom you wish
to have nothin g to do bother you with spam
and other nuisances. Addit ionally, time spent
on the WWW is not time spent on the air.
Neverth eless, it see ms that the ava ilability of
instant worldw ide co mmunica tio ns out­
weighs the downsides.

The Future of Our Youth
In this issue ' s "A TV" co lumn Miguel

Enriquez, KD7RPP, discusses Jhovana
Peralt a, KF7DDD, who is a stude nt in his
schoo l. He shares how she will play a lead­
ing role in this fall's experimental class
"A mateur Radio, Spa ce and Wireless
Techn ologies." He speaks very highly of her
and hopes that she will be able to attend a
prestigiou s university in two years when she
graduates. Jho vana has mad e her parent s
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proud , being the first in her family who plans
to attend co llege.

In the "H oming In" co lumn Joe Moell ,
K00V, discu sses Addi son Bosley of Er­
langer, Kentucky, who is the grandson of
Dick Arnett, WB4S UV . At age II , Addi son
was the youn gest co mpetitor in the IARU
Region 2 ARDF Champi on ship s this year.
Add ison earned gold medal s in the M 19 cat­
egory on both band s.

I' ve written about my passion for youth here
before, and I reiterate my point: The future of
our hobby lies in our youth. Knowin g that our
future is in the hands of our youth compels me
to want to provide eve ry means of encourage­
ment possible for them to succeed. When you
have two wonderfulexa mples such as Jhovana
and Addison, you cannot help but cheer for
our future.

If you have a story about a you th in ama­
teur radio, please share it with me. I love to
present their stories here in CQ VHF.

Innovations and Insights
For those of us who were able to attend the

HSMM seminar at HamC om in Plano, Texas,
we were treated with an exci ting presentation
on the latest in HSMM. MESH networkin g is
a form of digital communica tions that is
designed to rout e data, voice, and instructions
between node s. Thi s routin g is accomplished
by continuous connections and reconfigura­
tion around broken or block ed paths by "hop­
ping" from node to node until the destination
is reached. Thu s, HSMM-MESH® network­
ing is using HSMM in a mesh network .

John Champa, K80CL, led the two-hour
forum with an introduction to the differen ce
betwe en WiFi and HSMM. He highl ighted
the need for developin g a means of digital
transmission that is significa ntly faster than
the technol ogy that exis ted in the afterma th
of 9/1 I . He also spoke of how under-util ized
the VHF-plu s ham bands have been . Ad­
ditionally, he discussed the need to updat e our
emergency communications so as to brin g
ourselves in line with the rest of the world.

With the migrat ion of commercial televi­
sion to digital , we amateur radio operators are
also a bit behind the curve. John cove red ama­
teur digital video and compared it with what
has j ust gone away, analog NTSC standard
television.

Glenn Currie, KD5MFW, followed John
with a pre sentation on HSMM-MESH®.

Glen discussed the city-w ide deployment of
HSMM -M ESH ® in the Austin , Texas area.
Austin was picked for the depl oym ent
because of its central location and the critica l
role that it played in recent hurri can es.

John ' s ex tensive coverage of HSMM­
MESH ® begins on page 38.

Regarding insight s is Dave Petersen ,
N7BH C, who is doing pioneering work on
unraveling tran soc eanic prop agation . His
articl e on subsidence temp erature inversions
begins on page 6.

Another insightful article in this issue was
writt en by Mark Morri son , WA2VVA. The
conn ection between amat eur radio and the
cos mos has long been know n. In Part I Mark
discusses some of the early pioneers in this
curious connection with our hobby.

What We are Working On
Echoes of Apollo was a grea t success.

Among the highli ght s were the QRP EME
contacts between the 26-meter Mt. Pleasant
dish in Tasmania, Austra lia, and the dishes in
Switzerl and and The Netherlands. Extensive
coverage of the successes is planned for a
futur e issue of CQ VHF magazine.

Whil e I was at Dayton, I came across a dis­
play concerning the South Carolina
Healthcare Emergency Amat eur Radio Team
and its Statewide Co mmunication Network
(see: <http://www.sc heart.us>). This displa y
was within the ARRL area.

I was so impressed with the team ' s
statewide netw ork of repeater s that tie into
hospital s that I asked them to write an articl e
about their operation and how it ca me into
existence . For me, I am interested in how they
were able to ge t tower space on their
statewide educational television network as a
mean s of knowing if it is possible to replicate
this network in Oklahoma using our statewide
educa tional television network. I look for­
ward to shar ing their artic les in a future issue.

And Finally ...
Because of the time sensitivity of seve ral

of the articles in this issue , we are holdin g
over articles on working 2 meters terrestrial­
ly, using batteries in emergency co mmunica­
tions, and emergency communicati ons and
AMSAT. We have lots in this issue and lots
in store for future issues of this, your source
for the great things that are happening on the
VHF-plu s ham bands. 73 de Joe, N6CL

Visit Our Web Site
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Crossing Oceans with VHF Ducts
5ubsidence Temperature Inversions

In an effort to cross oceans with amateur radio signals, N7BHC has been
working tirelessly to find propagation paths where no amateur radio signal
seemingly has gone before. Here he discusses subsidence temperature
inversions and how they may be used for making record-establishing
transoceanic QSOs.

By Dave Pedersen,* N7BHC

Figure i(A). No inversion . Note the steady temperature (solid line) and humidity
(dashed line) declines.
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point-to-poi nt communications, and it
may be covered in a future artic le.

Th is article is not an exhaustive exp la­
nation of temperature-inversion creation
and physics. The reader is enco urage d to
conduct further research online. Several
web pages are referenced in this article
and in the references section at the end.
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evaporative duc t, suitable for microwave
paths in the 3-24 GHz range. Evaporative
ducts are very reliable across the oceans
and have the potential for very long-dis­
tance contacts. This propagation mode is
worthy of a lot more amateur research for
stations literally at the beach. Very little
work has been done on this top ic for

*1305 Langdon Terrac e Drive, Indian Trail,
NC 28079
e-mail: <n7bhc@drasti col11.llet>

VHF and UHF operators have used
temperature inversions and the
ducting propagation they create for

many decades. There are several types of
duct s that occur over both land and sea.
These include frontal , evaporative, and
subsidence duct s. Surface duct s reach all
the way to the Earth ' s surface, while ele­
vated duct s do not.

Ducts are caused by a change in the
refractive qualities of the medium
through which the radio signal is travel­
ing-in this case, the lower atmosphere.
The key mechanism is a temperature
inversion. The sun ' s energy heat s the
Earth , which in turn heats the air in con­
tact with it. Thus, the warmest air is usu­
ally at the Earth ' s surface. The air pro­
gres sively cool s as the altitude increases.
This is shown in figure I(A). The solid
line is temperature, while the dashed line
is humidity.

Under certain conditions, the temper­
ature stops cooling and increases by as
much as 5-15 degrees F over just a few
hundred feet elevation. Thi s is a temper­
ature inversion and forms the top of the
trapping layer, or duct. A temperature
inversion is illu strated in figure I(B).
Note that in the temperature inver sion,
the humidity can decrease sharply. The
humidity change actually has a much
greater effect on the index of refractivity
than does the temperature.

The keen observer will notice a small
temperature inversion almost at the sur­
face in figure I(A) . This is probably an

6. CO VHF • Summer 2009 Visit Our Web Site



Figure I(B). A strong temperature inversion. Note the sharp temperature rise and
humidity drop at the inversion layer.
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In this article we will focus on subsi­
dence ducts. The se subsidence duct s are
a primary cause for extremely long-range
temp erature inversion s acro ss open
ocean paths. We will explore these duct s,
the mechani sms that cau se them , and
where they appear. We will also investi­
gate why some path s have not been
worked yet, and offer a few observations
and sugges tions on potential strategies to
work these paths.

Propagation Mechanism
The primary propagation mechani sm

for trans-oceanic ductin g is the subsidence
temperature inversion . Large areas of sub­
siding, or falling, air cause subsidence
inversions. The largest subsiding air mass­
es are associated with stable high-pre ssure
systems that form over the ocean s. As sun­
light strikes the Earth, it heats the air, caus­
ing it to rise. The air over the equator, with
the most direct sunlight and therefore the
highest energy transfer, heats up the most.
This rising air eventually spreads out away
from the equator, heading north and south.
The rising air creates a surface low-pres­
sure system, which is replaced by air flow­
ing in from more temperate areas farther
from the equator with higher pressure air.
The air rising over the equator, flowin g
away toward s the pole, sinking over tem­
perate regions, and flowin g back to the
equator is called a Hadley Cell.The falling
air creates a stable high-pre ssure system
that can exist for many months during the
summer.

As the air falls on the downward cycle
of the Hadley Cell, it is compressed, rais­
ing its temperature. The rising tempera­
ture causes the relative humidity in the
sinking air mass to drop significantly.
Under normal non-inversion conditions,
rising air cools and become s wetter. When
the warm, dry sinking air meets the moist ,
rising air that has been heated locally , a
temperature inversion is created.

Fortunately, there are man y weather
sources available on the web to help us
find these stable high-pressure systems
where ducting is more likely to form .
Prob abl y the mo st useful and quickest
way to see if conditions are possible is by
chec king the Hepburn Tropospheric
Ducting Forecasts at <http://www.
dxinfocentre.com/tropo.html>. I have
found them to be reasonably accurate for
a broad-strokes prediction. The map
illustrated here (figure 2) was from the
spring of 2008, showing very good con­
dit ions across the southern part of the
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duct. If, on the other hand , the vertical line
drawn down intersects the rising temper­
ature line above the Earth' s surface, the
duct is referred to an elevated duct.

Established and Potential
Trans-Oceanic VHF Ducts

Tropospheric ducting spanning long
tran s-oceanic paths has not been full y
explored. Several regions are already
well proven . Som e of these have been
work ed for more than five decades, while
others have been discovered more recent­
ly. These establ ished paths are shown in
figure 4 by dark lines.

Other tran s-oceani c ducts hav e lon g
been suspected . Occa sional reports of
OX reception over very long oceanic
paths have been noted over several path s.
The potential path s are illu strat ed in fig­
ure 4 by the lighter lines. Probably the
main reason these path s have not yet been
work ed is the lack of operators interest­
ed in and equipped to work these path s in
the optimum locations. Thi s list is by no
mean s definiti ve either and other path s
very likely exist (fig ure 5).

Th e South Atlantic ducts hav e been
pro ven to ex ist. N7BHC directed ZD7
monitorin g tests listening for FM broad­
cast stations in Africa and Brazil. John
Turn er , an SWL on St. Helena, reported
hearin g numerous FM stations from
South Afri ca, Namibia, and Angola in
earl y 2008 on a car radi o. In late 2008 ,
John and ZD7X heard many African and
Bra zilian FM stations, and 156-MHz
marine rad io from Namibia. ZD8I reports
many instances of receiving Cape Town
Harbor radio on 156 MH z, and ZD8S
reports that it is common to listen to
Brazilian FM stations using indoor
portable radios. On one occasion in late
2008, FM broadcast-band listeners on St.
Helena complained that they could not
identify an Angolan station due to inter­
ference from a Brazilian station on the
same frequency!

One more noteworthy point is that all
the paths already worked appear to be on
the equatorial side of the high-pressure
systems. Very few , or none, have been
reported traveling over the middle of the
high -pre ssure sys tem, or on the polar side
for east-we st path s.

Strategies for Finding
Trans-Oceanic Ducts

Quit e often, band openings go unno­
ticed because of a lack of activity of bot h

they report back on several atmo spheric
conditions , including temperature and
humidity. Radiosonde data can be easily
obtained from <http://www.uni-koeln.
de/math-nat-fak/geomet/meteo/winfos/
radiosonden/index_erde.htm l>.

The rad iosonde data example in figure
3 shows a very strong inversion over St.
Helena Island in the South Atlantic
Ocean. Thi s region has exceptionally
good and stable duct s that can be present
on nearly half the days of the local sum­
mer. The solid line represents the tem­
perature, and the dashed line is the rela­
tive humidity. Note that at the 750-mb
level (about 8000 ft. msl) the air temper­
ature stops decreasing and rises about 8
degrees F. At the same elevation, there is
a very sharp drop in humidity. Thi s is evi­
denc e of a very strong duct.

There are a few point s are worth not­
ing from the diagram:

First, the greater the temperature in­
crea se and the relati ve humidity decrease,
the stronge r the inversion will be .

Second, the thicker the inversion from
top to bottom, the lower the frequency the
inversion typically will support for duct­
ing propagation.

Third, the humidity drop has a greater
influence on good ducting conditions
forming than the temperature increase.

Finally, if a line drawn vertically down­
ward from the right -mo st point of the
inversion reach es all the way to the
ground, the duct is referred to as a surface

North Atlantic Ocean. As the high pres­
sure moves northward with the summer,
so do the conditions. Tropical storm
development later in the summer tend s to
break up any ducts in the southern
extremes.

Isob aric weather map s show us just
where the high-pressure sys tems are
located and how strong the y are . The
Ocean wea ther web page at <www.
ocea nwea ther.comldata> provides maps
of much of the world . The Marine
Observations in each area will show the
actual isobaric weather chart.

The Sea Surface Temperature charts,
also available on the Ocean weather page,
may also be helpful. There is some evi ­
dence; publi shed in the "Atmospheric
Refraction" article listed in the references
sec tion is a chart that correlates sea sur­
face temp erature to duct height. Thi s is
important , as one can read in the article
by VK3KAQ about "Facts and Myths
about Trop ospheric Ducting" on the
DF5AI web page. Essenti ally, the higher
a duct is above the VHF station, the steep­
er the entry angle and the higher the cou­
pling loss will be into the duct. Whil e the
sea surface temperature will have some
effect on the height of a subsidence duct ,
it has a very strong influence on eva po­
ration ducts.

Another helpful tool to zoom in on con­
ditions is radiosonde data. Radiosondes
are launched daily by many weath er sta­
tions around the world. As they ascend,

I

I
I
i

I

I Fig"," 3.A Hepburn mapshowing "mug potential dueling across the NO"h Mantic.

I 8 . CO VHF . summer 2809

l . -----_--





Figure 4. This radiosonde data from St. Helena Island in the South Atlantic shows
a very strong elevated duct.

installing and maintaining a beacon has
been the biggest hurdle, even when the
equipment is offered free of charge.

The Sim ple M u lt ifu nction Beacon
concept designed by Dave, N7BHC, goes
one step further (figure 7) . It is based on
multimode radios with an amplifier and
keyer. The system operates as a beacon
most of the time. When a band opening
is reported, the local operator can tum off
the beacon and use the same equipment
to work OX . The Simple Multifunction
Beacon de sign will be addressed in a
future article covering assembly and
operation.

The first N7BHC beacon was deployed
in FMl5PA in the summer of 2008 . It
runs a Kenwood TR-75IA radio with a
160-watt amplifier turned down to 100
watts output. After feedline loss, approx­
imately 60 watts is radiated from a 16­
element KLM Yagi beamed towards
Gibraltar. In August 2008, bursts from
that beacon were copied by CTI HZE in
southern Portugal.

An Advanced Capability Beacon
project is also under way. This is a much
more complex beacon that uses a
Windows® computer under remote con-
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toward which the beacon is transmitting.
A point-to-point system, such as Virginia
to Portugal, could use a single long Yagi.
However, a point-to-multipoint system
such as Virginia to an arc stretching from
the UK to North Africa requires a much
wider beamwidth. This is easily accom­
plished with a vertical stack of shorter
Yagi s. It would be very disappointing to
have an opening go unworked because
the beam was pointed at Europe while the
band was open to North Africa. Beacons
on mid-ocean islands have more complex
antenna requirements if they are to radi­
ate signals in multiple directions and still
have high ERP. It may, in fact, be easier
to run multiple beacons or a switched
antenna network.

It would be very desirable to have a
VHF or OX association be the overall
coordinating agency for the beacon net­
work. So far, a key collaborator on a
North Atlantic beacon project is Paul
Trotter AA4ZZ, from the Charlotte,
North Carolina, area. The biggest chal­
lenge to deploying a tropo-duct, long­
range VHF beacon network, though, is
not a technical one. Finding a local ama­
teur radio operator who is interested in

transmitting and receiving stations. One
approach to catching openings is to watch
weath er data and propagation map s, and
se t up schedules with stations across the
oceans when a band opening looks like­
ly. Thi s requires a lot of vigilance, and
operators need to be available at any time
and stay clo se to their radios. Further
complicating matters is that many poten­
tial path s do not have active VHF stations
at one or both ends .

DXpeditions to likel y locations are
another approach to duct hunting from
locations with no regular activity. A series
of expeditions took place in January 2009
to focu s on the South Atlantic path
betw een Namibia and Bra zil. N7BHC
operated from Luderit z Bay in Namibia,
and several Brazilian operators operated
from their home QTH s or undertook expe­
dit ions to the northeast coa st of Bra zil.
ZD 8I also operated from Ascension
Island . While the path was not success­
fully worked in January 2009 , the condi­
tions are now proven to exist. It is just a
matter of time before concerted and long­
term efforts by hams on both continents
will result in success.

Beacon Projects
Beacons are useful propagation indi­

ca tors. They tran smit a signal at a stable
frequ ency, pow er, and beam pattern.Thi s
allow s distant receiving stations to have
a signa l to monitor for pos sible band
openings .

Beacons are especially useful in loca­
tions that don 't have a lot of regular acti v­
ity on the band of intere st. In many
instan ces, OX operators have limited
resources to invest in equipment. HF oper­
ation promises man y more QSOs than
VHF, so HF stations and operations are
much more common. Most have little or
no interest in, or equipment available, for
VHF. A beacon project could build and
depl oy beac ons at key locations for the
purpose of studying extreme-range trans­
oceanic ducting propagation. These bea­
con s would be optimized for studying
long-range trans-oceanic ducting. The ini­
tial focus would be on the North and South
Atlantic oceans (figure 6).

Beac ons designed specifically to study
long-range VHF ducts should have a high
ERP (Effect ive Radiated Power). This
requires a higher tran smit power than
usual for beacon s, and a moderately high­
ga in antenna. Transmit power of 100
watt s is quite easily realized. The anten­
na selec tion can be more complex, as one
has to consider the arc of the stations
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Figure 5. Worked (blue) and possible (purple) VHF tropo duct path s.

trol to operate the beacon.The beacon can operate autonomous­
ly, but the remote-access capability allow s for the beacon para ­
meters to be changed remotely, new modes to be uploaded, and
remote telemetry to be monitored. In addition, the receiv e audio
can be monitored between transmission s, and the system can
even be used as a remot e base should a band opening occur.
Additional information and the design criteria for the Advanced
Capabilit y Beacon can be viewed on the N7BHC web page.

Additional beacon topologies await further evaluation. One
interest ing approach would be to locate the radio remotely, but
have the controlling computer at the local shack. The inter­
connection between the two would rely on RoIP (Radio over
Internet Protocol) interfaces such as the JPS NXU -2A .

Non-Amateur Radio Beacons: In add ition to building ama­
teur radio frequency beacons, there are many VHF and UHF
signals already on the air that do excellent service as beacon s.
As their frequencies are close to the 144-MH z and 432-MHz
bands, they serve as good propagation indicators for those fre­
quency ranges.

FM
FM voice repeaters and stations on 144 MH z and 440 MH z

should be part of the serious duct hunter' s weapons as well.
While CW, SSB, and digital modes offer the best weak-sig­
nal perform anc e, the FM repeater and simplex operators win
out in sheer number of stations active. Quite often, band open­
ings are discovered by hearing distant FM repeaters first. A
ded icated FM sys tem with stacked Yagi s mak es an excellent
sys tem for finding OX. You can always ask the distant oper­
ator to switch to' FM simplex or weak-signal modes. Also ,
sometimes those stations may have an all-mode radio hooked

www.cq-vhf.com

to a good vertically pol arized antenna sys tem for working di s­
tant repeat ers, and the operator has never ex plored the weak­
signal mod e aspect of his station.

FM and television broadcast stations also make excellent bea­
cons. They are plentiful and widespread. Several new tropos­
pheric ducting paths were first identi fied and confirmed by lis­
tenin g for FM radio stations, including the paths from St. Helena
Island to southern Africa, and Ascen sion Island to Bra zil. Most
FM stations stay on the air around the clock and do not shut
down late at night and the early mornin g hours when trans­
oceanic ductin g is at its best.

A log-periodic antenn a is esse ntia l to cover the whole band .
Quite a few low-power FM stations transmit with vertical polar­
ization, so an antenna that can be rotated in polarity, or two sep­
arate antenn as for hori zont al and vertical polarization , is
required. If two antennas cannot be used , then a single Yagi at
a 45-d egree angle may be a good compromise as it is equally
down - 3 dB from both horizontal and vert ical polariti es.

A good receiver is also essential, requiring excellent sensi­
tivity and selectivity. High-perform ance wideband receivers
such as the lCOM R7000, R7100, R-8500 , and R-9000 all are
exce llent choices . Professional-grade recei vers such as the
Rohde & Schwarz ESM -500 A, ICOM R-9500, and Ten-Tee
RX-400 are very good performers. Another surprisingly low­
cost receiver option with amazing perform ance is one of the
Sony HO radio series. The XOR-S 10Hdip is a full receiver,
while the XORFIHO is a tuner only without an amplifier. A
good source of information on FM stations is the
<www.fmscan. com> web page.

Analog (non-digital) TV stations are being replaced by lower
power digital transmissions in many countries. VHF high-band
stations in the 174-216 MHz range are good indicators of 144-
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Figure 6. Potential sites for a North Atlantic VHF beacon network.

Figure 7. The N7BHC Simple Multifunction Beacon/station.

12 . CO VHF . Summer 2009

MHz propagation, while UHF stations
are excellent indicators of 430-MHz
openi ngs. Many TV stations go off the air
late at night. They often run higher power
than FM stations. On an analog TV sig­
nal, the video carrier is the strongest com­
ponent of the TV signal, but is not easily
identified. The only practical way to iden­
tify video carriers is by knowing their fre­
quency vel}' precisely. However, they are
useful for showing that the band is at least
open in a general direction.

Wideband receivers such as those used
for monitoring FM stations are good
choices for listening to TV stations. The
analog TV signal has to be very strong
before a picture good enough to serve as
identification is visible, but the FM audio
channels can be well received consider­
ably before the video comes in well.

With TV stations in many countries
switching to lower power digital format ,
video carriers are not as strong. A plus
factor is that the digital data stream
includes the station call letters, making
station identification much easier.

As with FM broadcast stations, a good
log-periodic anten na is the best all-around
TV OX antenna. Several very good com­
mercial products are available that cover
both the FM and TV bands , plus public
safety and utility bands between the
broadcast station assignments.

Aviation Band Stations
Aviation band signals from 108-136

MHz have been used for many years to
indicate the presence ofVHF duct s. Some
years before amateurs first worked the
duct between California and Hawaii ,
pilots taking off from San Francisco
would report contacts with the control
tower in Honolulu as they climbed above
the Golden Gate Bridge. As they climbed
higher, above the duct trapping layer, the
communication was lost until the aircraft
came within visible sight of the station in
Hawaii. Airport stations are also on well­
publicized lists, and the air traffic con­
trollers usually identify on every trans­
mission.

Marine Band Stations
Marine band stations in the 156-163

MHz range are useful to monitor for band
openings. The duct from Ascension
Island to Cape Town was first identified
by the reception of Cape Town Harbor
Radio on Ascension. However, voice
transmissions can be fairly sporadic, and
ship s usually only communicate with the

Visit Our Web Site



•••••

•••••••••

Extra Audio Course on CD
Extra Class Theory Course recorded by
Gordo talks you th rough the difficult Ele- I
ment 4 th eory to help you understand •
the material and get you ready for your I
upgrade to th e top. On 6 CDs. I

GWEW $39.95 •

I
•I

$"\ Extra Class book
, Go to the top with

Gordo! 2008-2012 book
includes all Element 4
qu estions and answers,
along with Gordo's fun, I
educationa l explana- •
tion s. Full of Gordo 's I
great memory tricks for I

..._-- th ose tough math and •
electronic th eory ques tions (wait 'til you !
meet "Eli the Ice Man ")! GWEM $24.95 I

Extra Book &Software Package
Study at your comp uter and take practice I
exams as th e WSYI softwa re scores your •
results and highli ghts areas th at need fur- I
ther study. Software includes explana- I
tions from Gordo 's book. Package
includes Gordo 's Extra Class book and i
free Part 97 Book. ECS $49.95 •

I

. _..

GWGW $29.95

••••••••

General Class
- . General Class book up­

grade to the HF bands
with Gordo & WSYI!
Gordo's manual for 2007 ­
11 reorgani zes all th e
qu estions into logical
topi c groups for easier
learn ing. His explana­
tion s include highlight ed

_11I,,;; key words to help you re-

member th e material for test success.
Aud io CD is full of great operating tips!

GWGM $20.95

General Book &Software Package
Study at your computer and take practice
exams. Software includes expla nations
from Gordo 's book, scores your result s
and high lights areas th at need further
study. Free Part 97 Book. GUS $44.95

General Audio Course on CD
Gene ral Theo ry Course recorded by
Gordo is full of th e sounds th at bring
ham radio to life! He talks you th rough
th e Element 3 th eory to help you under­
stand th e material for your upcoming
exam . 4 audio CDs.

• ••••••••••

Technician Class

Order today from W5YI: 800-669-9594 or on-line: www.w5yLorg
The W5YI Group P.O. Box 565101 Dallas, TX 75356 Mention this ad for a free gift.... •.. ... ...- ... . ... ...... _. ..... _.. .. ... ..•.

_..__..- .---...,----

_.

_ .

Tech Book &Software Package

I
Package includes Gordo's book and Win­

• dows program that allows you to study at
I your compute r and take practice exams.
I Gordo's exp lana tions from the book are

now on the software! Free Part 97 Rulei Book. NCS $39.95

•
I Tech Audio Course on CD

Technician Theory Course recorded by
Gordo walks you th rough what you need
to know for th e Element 2 exam. Great! study companion to h is Technician Class

I book, and an excellen t study aid if you
I spend a lot of time in your car or tru ck!
• 4 audio CDs. GWTW $27.95

I
•
I

1
I
i

'I

I
j

www.cq-vhf.com

Figure 8. An AIS display show ing ship position s. We 're not con­
cerned with the spec ific ship data as much as thefac t that it was

received by a given station, indicat ing an open ing.
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port facilities when they are fairly close to the harbor. With
commercial vessels rangin g the full ex tent of the oceans, it
would be very helpful if they were transmittin g frequ entl y as
they cro ssed the oceans, our area of interest. Esse ntially, that
would amount to a beacon network with thousands of sta tions
spread across the ocean s. Fortunately, that beacon network is
exactly what is available!

The Maritime AIS
The Maritime AIS (Automatic Identification System) is a sys­

tem used by ships for identifying and locating vesse ls (figures 8
and 9). AIS provides identification, position, course, and speed,
similar to a maritim e equivalent of APRS. This information can
be displayed on a PC using simple receivers and PC softwa re, or
dedicated receivers with internal modems can also be used. While
intended for exchanging data directly between vesse ls, and
between vesse ls and shore-based vesse l tracking serv ices, it is
also monitored by many private individuals operating on two
channels around 162 MHz. Seve ral of the software packages also
link the data onto internet position servers.

The AIS transmissions use low-power 9600- baud data and
omni-di rectional antennas. Wh ile these low ERP signals do not
meet the ideal of a high ERP beacon , they are pervasive and
plentiful acro ss the oceans. They are eas ily monitored using
specialized rece ivers or 9600-baud capable 2-meter amateur
radio sets. Thi s material is to be covered extensive ly in a future
article . The reader is encourage d to review the author's web
page referenced at the end of this article as a starting point for
more inform ation .
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Order: RSTAF

listed above. As with televi sion video car­
riers , they typically are more usefu l for
showing the pre sence of an opening
rather than the specific source. Most
operators do not identify with a locat ion.
Many public service radio systems are
switching to digital radio, further com­
plicating identification.

Summary
The potential for VHF ducting over

new trans-oceanic paths is very high . The
main limitations so far have been lack of
equipment and dedicated, patient opera­
tors. Paths will be worked as more peo­
ple take up the challenge. The key disci­
pline of study to understand this
propagation mode is meteorology rather
than ionization.

Figure 9. Historical data fr om an AIS station showing the standard range of 50 miles
and the tropo ducting ranges ofup to 1000 miles.
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References: Additional Information on Ducting
There are several good articles on the internet on this tropospheric ducting. The reader is

encouraged to begin with a review of the following articles on the web .
• Temperature inversion basics: <htlp://www.mike-willis.comffutoriaI/PF6.htm> and

<htlp://en.wikipedia.org/wikilTemperature_inversion>.
• DF5AI has several excellent pages on tropospheric trans-oceanic ducting at:

<http ://www.df5ai .netlMaterial/articles3. html#ArticlesDucting>.
• Aus tralian Na tional VHF DX Group: <htt p://www. users .bigpond .com/anvdg/

propagation.htm>. .
• "Atmospheric Refraction : How Elec tromagnetic Waves Bend in the Atmosphere and

Why it Matters" provides a good synopsis of inversions. Go to : <http://www.google.com/
urI?sa=U&start= I &q=htt p://www.weather.nps.navy.mil/%7Epsguest/EMEO_o nl ine/
module4/Atmospheric_ Refraction_oCEM_Waves .doc&ei=48FNSb06KYyc8 wT9q9SiD
w&usg=AFQjCNF4rUNqYYkONQOOGk2CCCM7n-MTfQ>.

• "Thermodynamic Struc tures of Subsidence Inversions" is a good white paper on the cli­
mato logy of subsidence inversions at: <htlp://handle .dtic.mil/l 00 .2/ADA265406>

• The N7B HC web page on tropospheric duct ing: <http://sites.google .com/site/
n7bh cvhfltrans-oceantic-ducting>.

• AIS Ma ritime Beacon informat ion: <http://sites .goog le .com/site/n7bhcvhf/trans­
oceanic-duc ting/beacon-projectlnon-amateur-beacons/marine-band-beacons>

Public service band signals are not as
universally helpful as the other services

Public Service
Band Stations

Phil, FR5DN , builta system inj usta few
hours over one weekend. Phil' s station typ­
ically receives ship signa ls from 150 miles
away and quite often reports ships more
than 500 miles towards South Africa. His
real-time data is added to the hundreds of
other sites already posting their data to the
internet AIS pages. The web pages also
provide statistical data on the last severa l
weeks of stations heard, such as average
and peak ranges. At least one university
has an active research project using AIS to
study and indicate trans-oceanic ducting.
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I Amateur Radio and the Cosmos
Part 1- From Our Meager Beginnings

Threaded throughout our hobby's history is a curious connection
between amateur radio and the cosmos. Here in Part 1 of th is article
WA2VVA explores th is con nection whi le reporting on the history of some
of the early players.

By Mark Morrison,* WA2VVA

*5 Mount Airy Rd., Basking Ridge, NJ 07920
e-mail: <mark l home tisaol.com>
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Photo I. Shown are Bell Labs scientists P. K. Tien (right), D. McNair (left ), and H.
L. Hodges (center). They are examining their new triode lasers (there are two shown)
which allowed laser light intensity to be modulated using all internal grid. (Source:

From Semaphore to Satellite, published by the lTV ill 1965)

As a young boy growi ng up near the
Bell Teleph one Laboratories in
the 1960s, it was hard to appreci­

ate what went on behind those brick
walls. Situated on the first ridge of the
Watchung Mount ains, with a nature pre­
serve to the rear and an expansive mani­
cured lawn to the front , the spraw ling
campus of the Murray Hill, New Jersey
faci lity and its otherwise unassuming tan
buildings provided little clue as to what
went on inside. Although history would
reveal that "Bell Labs" was behind the
Telstar satellite, the first transistor, the
touch tone, video and cellular telephones,
the laser, fiber optics, and software devel­
opments such as the Unix operating sys­
tem and the C programming language,
such things didn't achieve publi c recog­
nition until years later.

Even the people who worked at Bell
Labs and lived in the surrounding neigh­
borhoods didn 't talk much about what
went on there. It was a curious thing that
your next-door neighb or co uld be a
policeman, a carna tion grower, or a
world-famous radio astronomer. Indeed ,
George C. Southworth, inventor of the
waveguide and one of the first persons to
detect radio emiss ions fro m the Sun ,
lived ju st around the corner , something I
only ju st came to realize. Still , Bell Labs
did inves t in public relations, as my class­
mates and I well remember.

Our first glimpse at Bell Labs technol­
ogy was at the local elementary school.
In a gest ure inconceivabl e by today' s
standards, the father of one of my fourth ­
grade classmates, P. K. Tien, arranged for
a publ ic laser demonstration in the hallsI

I
j
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of the local elementary schoo l. I sti ll
remember how that mysterious light pro­
jected dow n the longest hallway of the
school, revealing noth ing more than a
sma ll dot at the other end. Photo I shows
P.K. Tien and his co lleagues working
with a laser in the I960s .

Although much of the work at Bell Labs
would eve ntually receive wides pread
public recog nition, such as the first tele­
vision broadcasts using satellites, much of
the tech nology and achievements were
appreciated more in technical circles than
by the genera l public. Nowhere is that
more evide nt than in the world of radio
astronomy. Starting in 1931, it was a Bell
Labs radio engineer by the name of Karl
Jansky who first discovered radio waves
of extraterrestrial origin. Ass igned to
investigate sources of noise affec ting
overseas phone communications, Jansky
directed a carpenter in the construction of
a rotating wooden frame suppor ting an
array of metal tubes and glass insulators.
Photo 2 shows a replica of the Jansky
antenna that is on display at the National

Radio Astronomy Observatory in Green
Bank, West Virginia.

Jansky ' s antenna was of the Bruce
design , the namesake of yet another Bell
Labs employee, Edmund Bruce, who
patent ed thi s design as illu strated in
photo 3.

Jansky' s version used whee ls from a
Model T to rotate the antenna on a brick
track , thus allow ing him to isolate the
direction of various noise sources . At the
sugges tion of Geo rge C. South worth ,
Jansky plotted out his data, making the
daily pattern s of static more clearly visi­
ble. As a result , Karl came to recognize
how one pattern peaked every 23 hours 56
minut es, or 4 minut es earlier each day.
This corresponds to the movement of the
Earth with respect to the stars, not the Sun ,
a clear indicati on that Jansky' s static orig ­
inated beyond our solar system. Jansky
later concluded that this noise was com­
ing from the Milky Way galaxy itself.

Jan sky' s discovery rece ived littl e
attention at first, possibl y becau se it ca me
during the Great Depression when few

astronomers had the reso urces to do seri­
ous follow-up work. More likely is that
it conflic ted with the scie nce of the day.
At that time it was genera lly bel ieved that
hot objects such as the Sun and stars radi­
ate most of their energy in the visible part
of spec trum, and not at radi o wave­
length s. Whatever the reason , further
thought on the subject would be left to
three amateur radio operators: Hiram
Percy Maxim, W IAW, Gro te Reber ,
W9G FZ, and John Kraus, W8JK.

Hiram Percy Maxim , who co- founded
the ARRL in 1914, published a book on
the poss ibilities of extraterrestrial co m­
muni cations ca lled Life 's Place in the
Cosmos in 1932. QST magazine, the offi­
cial publi cation of the ARRL, had this to
say about the boo k in its May 1933 issue:
"It prov ides food for intrigu ing conjec­
ture on the subject of inters tellar co m­
mun icat ions- a field so far quite as vir­
gin as the field that Marco Polo operated
in 600 yea rs ago. It leads us to the thrill ing
thought that, fro m our meager begin­
nings, some future ge neration of ama-

Photo 2. A replica of the Jansky antenna that is on display at the National Radio Astronomy Observatory in Green Bank,
West Virginia.
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Reber used a pen record er to captu re
signa ls of ex traterrestrial orig in as the
Earth's ow n rotation directed the dish
toward different part s of the sky, much as
Karl Jansky had done years ea rlier.
However , by cha nging the eleva tion of
the dish each day, Reb er co uld piece
together a mosa ic of the entire sky. From
his backyard location Reber crea ted the
first radio maps of the heaven s and pub­
lished his work in some important jour­
nals of the time.

In 1945 George So uthwo rth mad e his
ow n mark in radio astronomy when he
detected radio emissio ns fro m the Sun ,
following similar work by J. S. Hey, and
giving proof to the predictions of Oliver
Heaviside, who in the late 1800 s had pre­
dicted that such emiss ions ex isted. By
this time So uthworth had es tablished
something of a regul ar co rrespondence
with Reb er and sha red many ideas on
solar emissions with him . In one letter
dated 1945 , Southworth laments to Reb er
about not bein g able to do more solar
observing, mainl y due to the war effort ,
and he enco urage d Reber to continue
doing whatever observing he could (see
photo 6). Thi s is perfect exa mple of the

rig/.

E. BRUCE
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May 23, 1933.

finall y rewarded. Photo 4 shows the first
successful receiver used by Reber in his
ea rly radio as tro nomy work. Note the
conce ntric-line receiver placed upon the
cabinet in the right of the picture.

Also unu sual for the time was Reber ' s
choice of antenn a. Durin g the 1930s the
most popul ar antenna was arguably the
flat top beam developed by Kraus, W8JK,
and, coincidentally, discussed more than
once in that same issue of Radio. Although
directional beams had their draw, Reber
decided on the parabolic dish for his stud­
ies of extraterrestrial radio sources . How
he made that decision is not clear. Perhaps
he was influenced by adva nces in optical
astronomy that were made possible by
large parabolic mirrors. Not surprisingly,
Reber ' s parabolic dish is now considered
the prototype of the modern radio astron­
omy dish. Reber made this dish himself
and mounted it on a rigid frame that
allowe d the angle of the dish above the
horizon to be changed but not rotated.
Photo 5 shows Reber ' s dish antenna now
on display at the entrance to the National
Radio Astronomy Observatory (NRAO)
in Greenbank, West Virginia. The turn­
table was added years later.

Photo 3. Jansky 's antenna was ofthe Bruce design, the namesake ofanother Bell Labs
employee, Edmund Bruce, who patented this design as illustrated here.

www.cq-vhf.com

teurs may figure their DX in megarniles."
It' s not clear that Maxim was awa re of

Jan sky' s work, but the idea of communi­
ca ting with extraterrestrial civi lizations
was n' t exactly new either. In the late
1800s some were spec ulating that light
waves might be used to co mmunicate
wit h life on nearby planets. Later, the pos­
sibi lit ies of co mmunicating by radi o
waves also became a popul ar notion . In
1909 The New York Times publi shed a
letter to the editor fro m inventor Nikola
Tesla entitled "How To Signal Mars" in
whi ch he ex tolled the virtues of radi o
waves over light waves. Tesla claimed ,
" It is evide nt, then , that in my experi­
ment s of 1899 and 1900, I have already
produced disturbances on Mars incom ­
parably more powerful than co uld be
attained by any light reflectors, however
large." That Tesla would choose Mar s is
to be understood by the popul ar notion
that if life ex isted elsew here in the solar
sys tem, it would most likely be found on
the red planet. Thi s view was popularized
by astronomer Percival Lowell , who had
spec ulated the canal -lik e featu res he
observed on Mars were an indication of
intelli gent life there. Ma xim may we ll
have been influenced by such thinking,
as both Mars and radio were favorite sub­
jects of his.

Grote Reber, who lived in Wheaton,
Illin ois, was so interested in Jansky' s
work that he appli ed to Bell Labs in hopes
of ac tua lly working with him. When
Reber learned that Jansky had been
assigned to other wo rk, he looked for
other ways to satisfy his appetite for the
subject. His first step was to imp rove the
UHF (>56 Me ) receivers of the day.
Throughout the 1930s Reber ' s designs
were publi shed in a West Coas t magazine
popular with hams and shortwave listen­
ers known simply as Radio. The Janu ary
1938 iss ue of Radio shows a Reber
designed rece iver for 1'/4 meters using
co ncentric line couplers instead of tradi ­
tional lump ed elements.

In the 1930s vacuum tub es weren 't
co mmo nly available for use above 56
Me, so Reber had to build or modi fy
eve rything him self. Co mplicating mat­
ters was not knowing exac tly what fre­
quencies to use. So it was that Reber start­
ed his quest to build receivers that worked
not only at uncommon frequ encies, but
also without any knowledge whatsoever
if anything wo uld be heard at those fre­
quencie s. When Reber built his third
receiver in 1942, one designed to operat e
at 160 MH z, his long hours of work were
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Photo 5. Reber 's dish antenna now on display at the entrance to the National Radio
Astronomy Observatory in Greenbank, West Virginia.

Photo 4. The fi rst successf ul receiver used by Reber in his early radio astronomy
work. Note the concentric-line receiver placed upon the cabinet on the right.

radar lab of the U.S. Signal Corps and also
a form er Marconi receiving site. Before
the war DeWitt had pondered moon­
boun ce, and when the war ende d he
recei ved permission from his superiors to
attempt such a feat. On January 10, 1946
DeWitt and his co lleagues became the
first in history to bounce a signa l off the
moon and detect it back on Earth .

In 1951 two Harvard scientists, Harold
Ewen and Edw ard Purcell , took it upon
them selves to design and build a horn
antenn a and receiving appara tus for the
express purp ose of detecting the hydro­
gen emissions Van de Hul st had specu­
lated about years earlier. On March 25,
1951 they succee ded in detecting these
emiss ions, the very first spectra l line eve r
observed in radio astronom y. Soon afte r,
scientists theori zed that if hydrogen was
mo ving with respect to an Earth-bo und
obse rver, one might de termine its speed
and relati ve di recti on usin g Doppler
techniques already familiar to terrestrial
rad ar ope ra tors. Usi ng such meth od s,
astronom ers discovered that our own
Milky Way ga laxy has a spira l shape,
so mething impossible to discern using
optica l telescopes.

In 1953 DeWitts moonboun ce work
would be co ntinued when amat eurs Bill
Smith, W3GKP, and Ross Batem an ,
W4AO , succeeded in hearin g their own
moon echoes using a rhombi c antenna in
Virgin ia. Two years later, Jim Kmosko,
W2NLY, would build a huge array of
long Yagis in New Jersey and use it for a
series of moonboun ce tests with interest­
ing result s. By tran smitting single CW
pulses eve ry 5 seco nds and listenin g for
ech oes in between , Jim could gauge his
ability to track the moon and also its
potenti al for reliable co mmunications. In
one experiment , Jim detected 30 echoes
out of 120 pulses transmitted , perh aps the
first amateur record of the effec t of the
moon ' s libration .

In 1955 radio astronomers Kenneth
Frankl in and Bern ard Burke were work ­
ing on an antenna array in a Maryland
field , when they acc identally discovered
radi o emissions ema nating from the plan­
et Jupiter. Th is was the first time that
radio signals had eve r been detected from
another planet. These naturally occurring
signals had a unique frequency near 22
MH z and were also detected the follow­
ing year by Dr. John Kraus, W8JK, using
a back yard interferometer.

It is interestin g to note that in 1955 Walt
Morri son , W2CXY, revisited the idea of
using light waves to communicate via the

Reber about building a recei ver for this
frequency, which Reb er apparentl y did
contemplate, but due to other work was
not able to follow throu gh on.

Another amateur hampered by the war
effort was Jack DeW itt, N4CBC (his ca ll
when he passed awa y on January 25 ,
1999). During the war DeWitt was sta­
tioned at Evan s Signal Lab oratory in
Wa ll, New Jerse y. Thi s wa s the secret

role that amateur radio can play when sci­
entists are otherwise engaged .

In 1945 Reber ' s work received some
important recognition when one of the
world ' s grea t (optical) astronomers was
visiting Chicago, not far from Wheaton.
Years earlier, Van de Hulst had specu­
lated that neut ral hydrogen might be a
source of extraterrestrial radio energy at
1420 MH z. Van de Hul st spoke with
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moon. The U.S. Army showed consider­
able interest in Walt ' s propo sal but con ­
clud ed the lack of a suitable light source
would make it impractical for seriou s con­
sidera tion at that time. It is intere sting to
note, however, that MIT researchers did
bounce a light signal off the moon years
before the laser was invented. The Army' s
response to Walt included a letter from
astronomer Dr. John O'Keefe, the scien­
tist who would discover the Earth ' s pear
shape based on orbital data from the early
satellites. Afte r a lengthy discussion on
thermodynami cs, in which he explained
why it would not be possible using current
technology to communicate via the moon
using terrestrial light sources, Dr. 0 ' Keefe
hinted at a possible mean s of reflecting
radio signals from outer space that to my
knowledge has never been investigated.
Here ' s what he had to say :

"According to V. G, Fessenkov, the
Gegen schein is a sor t of tail of the Earth,
forme d from mat erial driven by radia­
tion pressure out of the high atmos­
phere. It is at a di stance, he says, of
ab out 80,000 mil es, and subtends an
ang le of 3° to 4°. Is there an y po ssibil ­
ity of ge tt ing a refl ecti on from it, on
radi o frequen cies?"

Those familiar with optical astron omy
will recogni ze the Gegenschein as a faint
glow in the nighttime sky resulting from
the backscatter of sunlig ht off micro­
sco pic particles on the side of Earth oppo­
site the Sun. If such particles are cap able
of reflecting radi o waves, the Gegen­
schei n may present a uniqu e alternative
to moonbounce, especially since it is
always there. Who woukd like to be first
to give Gegen schein bounc e a try ?

In the 1950s, radio amateur John Kraus,
W8JK , would come to invent yet anoth­
er unique antenna, one eve n more signif­
icant than his flat top beam of the I930 s­
the heli cal antenna. The circul ar
polarization of this antenna makes it pos­
sible to communicate betw een the Earth
and space with minimal interference from
Faraday rotation. Thi s makes it ideal for
use in space communica tions, and such
antennas were often employed in such
work . However, Krau s recognized that
arrays ofsuch antennas could also be used
to make sensitive inter ferometers, ones
capable of dete ctin g and discriminating
various extrater res tria l radio sources .
That co ntribution to radio astronomy not
with standing, Kraus' s greatest contribu­
tion is perhaps the "Big Ear" radio tele­
sco pe that he designed for Ohio State
University (OSU). Similar to Reber' s

www.cq-vhf.com

telescope, Krau s' instrument pointed
south and used the Earth ' s own rotation
to scan the sky. However, that' s where
the similarities end.

Unlike Reber ' s telescop e, which tilted
the entire parabola in order to view dif­
ferent ele vations of the sky, Kraus' tele­
scope used a fixed parabol a spread out
acro ss an entire field , and a tiltin g reflec­
tor to direct the extraterres trial energy
into the parab ola. The advantage of such
an arra nge me nt is that a much larger
parabola can be created with out having

to worry about supporting and tilting its
full weight and also maintaining its pre­
ci se shape . Tru e, it still required the
Earth ' s rotation to scan the skies, but the
impressive size of this instrument afford­
ed Krau s unh eard of capabilities. Thi s
instrument was used to create some of the
most detailed radio maps of the heavens
and to probe deeper into space and time
than ever before possible.

One radio source identified using this
tele scop e was named OH471 . When opti­
ca l astronomers analyzed the light from
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By Juergen A. Weigl, OE5CWL

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

With calculations and practical experience, this book shows which basic
concepts have to be considered for sloper antennas for the low bands .
These fundamen tals are supplemented by const ruction guidelines for
directive antennas using a single element or several elements . Previously ,
gathering all the necessary information to construct an effect ive sloper for
a particular application was tedious and time consum ing. You'll find all the
information needed for successfu l home building of the antennas.

L

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

CQ Communications, Inc.
25 Newbridge Road • Hicksville, NY 11801

www.cq-amateur-radio.com; FAX us at 516 681-2926

Order todayl 800-853-9797

463 WE ST S TR E ET N EW YOR K 14

BELL TELEPHONE LABORATORIES

Your s very truly,

4e.05~
G. C. Southworth .

Box 107 , Red Ba nk , N. J.
Yay re , l~~c~,::::'30-(lCS.1oIGII

C H Il I. SIl A 3 "10 0 0

Yy dear Mr. Reber:

Your letter suggesting t hat I make measurements
or solar radiation in the region or totality at the time or
the rorth-ooming eolipse or the sun has been reoeived. Tbanks
very muoh.

I have had this eolipse in mind ror more t han a
year and at one time I entertained hopes t hat t he thing you
are suggesting oould be done . However, it has been evi dent
ror some time that the pressure or our war work would pr ecl ude
the neousary l ong trip . Yore reoently the s ituatlOll has
worsened and it may very well turn out t hat we oannot make
measuremente even here at Holmdel . I ehould think, thererore,
that anyt hi ng you might tind it possi bl e to do would have
extraordinary eignirioanoe.

141'. Grote Reber
212 W. Seminary Ave.
Wheaton , I l l i noi s

Photo 6. Southworth's correspondence to Reber, dated 1945,
lamenting to Reber his not being able to do more solar observ­
ing, mainly due to the war effort. (Source: <httpr//jump.cv.
nrao.edu/dbtw-wpdlTextb ase/Documents/grgc-south worth-

reber-05161945.pdf>)

this faint objec t they determined from its red shift value that is
was located 90% to the edge of the universe, the most distant
objec t known to man. In a way, astronomers were lookin g at
the last milepost of the universe! This same antenna also cap­
tured the so-called "Wow Signal ," which had all the earmarks
of an extraterrestrial signal and to this day remains one of the
great hopes of SETI enthusiasts.

By the late 1950s, the signature frequ ency of hydrogen at
2 1em was about to provide yet another milestone in radi o
astronomy history. Of all the substances in the uni verse,
hydrogen is the most elemental and also the most abundant.
Having confirmed that hydrogen radiates uniquely at 1420
MH z, and furth er that such emiss ions co uld be detected using
20 th century techn ology, sugges ted to more than a few sci­
entists that if life existed elsewhere in the uni verse other civ­
ilizations might choose this frequ ency to co mmunicate with
others in the cos mos.

Th ree such sc ientists were Philip Morrison , ex-W8FIS ,
Giuseppe Cocconi, and Frank Drak e. At that time the largest
steerable dish antenna of any significa nce was the 250-foo t
dish at Godrell Bank , UK , run by Sir Bernard Lovell.
Morrison and Cocconi wrote a short note to Lovell propos­
ing the use of his dish in a systematic search for intelligent
life in the star systems nearest the Earth. Thi s appealed to
Lovell, but apparently nothing happened. Nonetheless, the
Morrison Cocco ni papers are considered an important part of
radio astro nomy history.

Quite independently, Frank Drake was working at the NRAO
in 1956 and think ing along the same lines. His so-called "Drake
Equation" is now famous for laying out the distance s that the
most powerful radio transmitter on Earth could be detected
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Photo 7. The Microwave Associates param etric amplifier owned by Walt, W2CXY,
similar to the one used by Frank Drake, and now part of the Infoage collection at the
former Camp Evans site in Wall, New Jersey. The Collins 75A4 receiver in the back­
ground is part ofWalt 's historic meteor-scatter and moonbounce station ofthe I950s.
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using the most advanced receivin g appa­
ratus on Earth at the same time. The result
limit ed the search to ju st a handful of
stars. At that time astronomer Otto Stru ve
was in charge of the NRAO. Years earli­
er , Struve came to the conclusion that
planetary systems were not unique to our
solar sys tem, based upon the irregular
motion of certain stars. From this he con­
cluded that planets must be circl ing those
stars and, given the large number of such
stars, the possibilit y that life existed on at
least some of those planet s could not be
discounted .When Drake appro ached him
with the idea of searching the nearest star
systems at NRAO, using equipment that
would also be useful in other work
planned there, he was given permi ssion
to proceed with the idea. The only thing
still needed was a sensitive front- end
amplifier to use for the experiment.

In the late 1950s two important devel­
opments were made with respect to radio
frequency amplifiers. At that time, most
telephone and some tele vision signals
were transmitted across the country by a
network of microw ave repeaters spaced
every 30 to 50 miles. The se repeaters
used microwaves in order to increas e the
number of channels that could be trans­
mitted simultaneously.

When satellites came into being, one
limitation was the power available for
transmitting. As an example, the Telstar

www.cq-vhf.com

satellite used only a 3-watt transmitter. In
order to get around this limitation, ground
stations needed to have sensitive
receivers . In those days, the cooled maser
was the lowest noise receiving device in
the world , and although somewhat com­
plex, it was chosen for the earlie st satel­
lite experiments by Bell Labs in Holmdel,
New Jersey. This type of amplifier would
later play a role in radio astronomy, as we
shall see shortly. The other type of ampli­
fier was the parametric amplifier, which
was less complicated but had higher noise
levels than the maser. Invented by radio
amateur Sam Harris, WI FZJ , who
worked for Microwave Associates in
Burlington, Massachu setts, this type of
amplifier, in both cooled and uncooled
versions, enjoyed many years of service
in radio astronomy.

The head of Microwave Associates
was Dana Atchley, Jr. , WIHKK, who
was so interested in the pos sibility
of extraterres trial communications
that he published an article called
"Speculations on Communications with
Other Planet Civilizations" in the March
1960 issue of QST. In this articl e he sug­
gested once again the possibility of life
among the stars. When Atchley learned
of Drake' s need for a sensitive front-end
receiver, he offered him one of the first
parametric amplifiers in the world for
use in Project Ozma, the name Drake

assigned to the first Search for Extra
Terrestrial Intelligence (SETI). Years
later, in the January 1979 inaugural issue
of Cosmi c Search magazine, Drake
recalled the day when this amplifier
arri ved at the NRAO facility in Green
Bank, West Virginia:

"On the appointed day, sure enough, I
got a call in my office that the chief engi ­
neer of Microwave Associates had ar­
rived with the amplifier. Going down­
stairs, I got a real jolt but kept my cool as
I saw before me: (I ) A British sports car ,
top down , made by Morgan; cars used to
be made of wood and this was the last of
them, you know, complete with leather
straps to hold the hood down. (2) in the
driver' s seat, a fellow with a long flow ­
ing red beard , and wearing a red tam-o­
shanter. And (3) in the passenger' s seat,
the parametric amplifier which had
bounced all the way from Boston . The
driver was Sam Harri s, known to every
radio ham as a radio amateur magazine
editor, and known to many and soon to
me as an electronics genius. He had
designed the parametric amplifier, and
was the only one in the world who could
make it work-and it reall y worked . He
proceeded to install it, make it do its
magic, and then taught me how to tune it,
the task which became my four-o 'clock­
in-the-morning pick-me-up for the day.
When all was well , he climbed back in
his Morgan and drove off. I never saw
him again until one day in 1966, when I
met that red beard again; this time he was
on the staff of my observatory at Arecibo
(I had nothin g to do with this improbable
event), and he has been there ever since,
doing his magic ."

Photo 7 shows the Microwave Asso­
ciates parametric amplifier own ed by
Walt Morri son, W2CXY, similar to that
used by Frank Drake, and now part of the
Infoage collection at the former Camp
Evan s site in Wall , New Jersey . The
Collins 75A4 receiver in the background
is part of Walt ' s historic meteor-scatter
and moonbounc e station of the 1950s.

Although Project Ozma did not detect
signs of intelli gent life in the cosmos, the
type of paramp used by Frank Drake
would playa significant role in amateur
moonbounce experiments in the years
that followed.

In Part 2 of this series we'll see further
examples of the curious synergy that
exists between amateurs and profession­
als as the quest to understand our place
in the cosmos continues.
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Was It E Skip or Tropo?
Both new and experienced operators sometimes make mistakes w hen
trying to discern the type of propagation supporting a band opening, In
order to help end some of the confusion I WB6NOA discusses some of the
general differences between Eskip and tropo propagation modes,

By Gordon West,* WB6NOA

Vis it Our Web Site

with every half minute peaks and valleys
of rece ption. On 6 meters, sporadic-E
crea tes lively contacts, with sometimes
even dou ble- and triple-hop cloud-to­
clo ud reflections whic h add some seri­
ous, short-lived DX to the 6-meter band .

On 2 meters, E-s kip co nditions to your
spec ific location may only last for a few
minut es, and your act ua l co ntact time
wo n' t last much longer than maybe 30
seco nds . There is even a recorded 5-sec­
ond co ntac t on 432 MHz with Pat ,
N6RMJ, hold ing a brief QSO from sout h­
ern Ca lifornia to the Midwest.

Sporadic-E sk ip on VHF and UHF
peaks in May thro ugh August, with a sec­
ondary shallow peak in Decemb er and
January. The best time to look for E skip

Computer propagation sites have all but replaced IO-meter band-opening alerts.
(Photos by the author)

Th e E-Iayer of the ionosph ere ener ­
gizes eve ry day at about 50 miles up .
Sporadic-E VHFIU HF propagation takes
place when radio signals reflect off drift­
ing cloud s of highl y ioni zed E-Iayer par­
ticles, slow ly moving from wes t to east.
The refl ections on VHF and UHF fre­
quencies may be so "spot" intense that
you may hear a station 1400 miles away,
but your friend 10 miles away hears noth­
ing! A few minu tes later, you may hear
your friend working sky-wave stations,
and this time you hear nothing! Welcome
to E-s kip!

Sporadic-Eskip gives Techni cian class
operators on 10 meters CW and SSB
some heart-pounding thrill s. These 10­
meter eve nts can last for several hours,

* CQ VHF Features Editor, 2414 College Dr.,
Costa Mesa, CA 92626

Good news! Sporadic-E skip occurs
twice a year, no matter where we are in the
II-year solar cycle . As we just begin the
climb of solar Cycle 24, sporadic-E
VHFIUHF excitement may be just as
strong now as it will be six years from now.

Sporadic-ESkip

At the SEA-PAC co nve ntion in
Seaside, Oregon in June, several
6-meter opera tors were reco unt­

ing their recent tro po co ntac ts with
KH7 Y in Hawaii.

"I have never heard the tropo between
Oregon and Hawaii as strong as it was
over this 2500-mile path. At one point,
Hawaii was co ming in well ove r S9 for
about 10 minutes," commented an Extra
Class ham, obviously mistaking the dou­
ble-hop E skip band co ndition for the
summertime Ca lifornia to Hawaii tropo
openings .

"I live ju st north of Dallas, and the
Flor ida FM 2-meter repeater gave us a
skip ope ning that lasted for a solid day!"
rem embered another ham , mistakin g a
likely tropo opening for short-lived sum­
mert ime E skip.

Yet another ham co mmented, " It was
like a rolle rcoaster. Th e signal was
strong, then would take a mom ent ary
deep fade, and then the tropo would bui ld
back up aga in, cyclin g this way, ove r and
over." Nope, not tropo.

Ken Neubeck, WB 2AM U, author of
the book Six Meters, A Guide to the
Magic Band, describes E skip as regu­
larly cycli ng strong to near disapp eari ng
signals within a 30-second time frame,
and trop ospheric ductin g as moderately
strong signals with gradual build-up and
decay for hours on end. Sometimes tropo
conditions will lead to moderately strong
signals for days on end!
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For easier calculations, N =(n- I) x 106
gives us the refractive air as ju st a bit over I
(1.000350) on the deck.

On a normal day, for every kilometer in
altitude we could expect a change of 40 to 50
units . However, when warm, moist air from
an approaching hurricane begins to overlay
our "normal" atmo sphere, our air becomes
"squeezed" (greater pressure aloft), warmer
(coming from the southern hurricane), and
much more humid (again, the approaching
hurricane) . As this air stratifies within a
high-pressure cell , VHF, UHF, and
microwaves are refracted (bent) along the
horizon with little attenuation. The Hepburn
website mentioned in the article does all
these calculati~ns for you! Look for the red
and purple propagation enhancements. As
the more pronounced tropospheric ducting
conditions thin multiple layers of atmos ­
phere, these strata could lead to contacts as
high as 10 GHz.

P = atmospheric pressure in millibars
e =vapor pressure in millibars
T =temperature, Kelvin
N = the refractive index of air

Long-Range Tropo
from 50 MHz to Microwave

Hurricanes traveling up from the tropics
regularly create "tropospheric ducting." The
troposphere is our weather layer of the
atmosphere. With normal air, its temperature
will drop I degree Fahrenheit for every 300
feet of elevation . Barometric pressure
decreases logarithmically with altitude, and
water content, within our atmosphere,
decreases with altitude.

The long formula for calculating the
refractive index of air is:
where :

N = 77.6xP + 3.733xe x 105

T T2
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trating that it takes the right atmospheric con ­
dition s to trigger the elusive 6-meter and 2­
meter sporadic-E openings.

Summary
Weather in the troposphere leads to long­

range ducting. Weather wind shears high in
our atmosphere lead to the potential of spo­
radic-E clusters of intense ionization.

For a good source of more information on
the material mentioned in this article , see the
book VHF Propagation: A Practical Guide
for Radio Amateurs, by Ken Neubeck,
WB2AMU, and Gordon West , WB6NOA,
available through the CQ Bookstore.

Weather Triggers Openings
By Gordon West, WB6NOA

For a 6-meter and 2-meter sporadic-E
bounce, high-altitude atmospheric condi­
tions must be just right. These weather con­
dition s are at the edge of our atmosphere.

Long-range VHF , UHF , and microwave
contacts may occur with tropospheric duct­
ing. The weather condition "on the deck" is
one that you can feel as heat , smell , and
observe with a local barometer. Be a weath­
er "watcher" and you may be able to predict
some terrific openings!

Sporadic-E
For the 6-meter and 2-meter sporadic-E

openings, some experts track the jet stream.
The powerful jet stream creates wind shear
as river-like volumes of air pass through the
atmosphere. The stronger the jet stream, the
greater its amplitude in altitude, at times
extending into the E region of the ionosphere.

Strong wind shears associated with the jet
stream, lightning, and sometimes monster
storms, strip atom s ofsome of their electrons,
creating a collection of like-charged, mutu­
ally repelling ion clusters.

"Ions exhibit a collective behavior, which
is why we call that collection of ions the
ionosphere. These ions don 't generally
affect radio signal s directly, but they do give
a certain sense of direction to the free elec­
trons ," says Eric Nichols, KL7AJ, in a soon­
to-be published book Opus about the techni­
cal side of ham radio (KL7 AJ @arrl.net) .

"Up here in Alaska, we use the HAARP
ionosonde, which illustrates the electron
density profile for the number of free elec­
trons at any altitude, from 50 km to about 600
krn,' adds Nichols. Nichol's work describes
these free electrons, around 250 km in alti­
tude, which absorb and re-radiate radio sig­
nals , leading to exciting 6-meter conditions.

"I am reluctant to describe the ionosphere
as reflecting radio waves. It is the accelera­
tion of electrons that creates electromagnet­
ic fields, not their mere movement. Our ions
are basically floating on top of the atmos­
phere, and genuine weather effects down
here on the surface do eventually transfer to
the ionosphere," adds Nichols, suggesting
that "electron precipitation may cause ions
to travel down the Earth 's magnetic fields ,
where they are dissipated, leaving holes in
the ionosphere where 6- and 2-meter strong
skip signals may drop into the noise levels
for a few seconds."

"The ionosphere is inherently unstable.
It's much like trying to float water on top of
oil-the slightest disturbance will end up
putting the water on the bottom, where it nor­
mally belongs. These magnetic fields are
irresistible water slides for electrons," iIIus-

Predictable Tropo
How is the weather? High-pressure

weather systems will trigger long-range
VHF and UHF tropospheric ducting.

www.cq-vhf.com

is mid-morning and late afternoon. At
high noon, D-Iayer absorption takes its
toll on DX.

The E skip patches of highly ionized
"clouds" could be caused by charged par­
ticles from a single sunspot or could be
caused by high-altitude wind currents that
develop their own static electricity.
Regular 6-meter/l O-meter E afficioados
claim they can anticipate a sporadic-E
opening by looking at high cirrus cloud
formations, yet others (in low-noise areas)
claim they can forecast an imminent E skip
opening by static discharge cracks passed
through their DSP noise-reduction receiv­
er audio circuitry. This is confirmed by
John, N iot.o, of West Mountain Radio,
who has recorded actual ionospheric "hic­
cups" using his Clear Speech DSP speak­
er circuitry just before the band magical­
ly, and suddenly , pops open .

Geometry of a typical E skip reflection
works out to a little over 1400 miles.
However, during periods of intense E
"cloud clusters ," double- and triple-hop
events may lead to extraordinarily strong
contacts such as the recent one from
Oregon to Hawaii.

"I can give you a lO-minute heads-up
before the 6-meter band is ready to open ,"
commented Paul Lieb, KH6HME, the
VHF/UHF voice of Hawaii . "I ' Il hear a
hubbub of voices on the calling channel ,
50.125 , way down in the noise, minutes
before an amazingly strong signal pops
out of nowhere!"

Scanning for automatic beacons, be­
tween 50.060 and 50.080 MHz , is anoth­
er great way to get set for E skip activi­
ty. Many ham s also monitor the
commercial FM music channels, 88 MHz
to 108 MHz , for activity, possibly sig­
naling E skip happening as high as the 2­
meter band .

Now that most TV stations have gone
digital and have been assigned UHF
channel slots, many of us who dialed in
to low TV-band analog VHF carriers are
just discovering digital stations via sky
waves. There are a handful of low TV­
band stations above 54 MHz. It may be
time to search out other sources of dis­
tant signals that could come in sky-wave
under the right E skip conditions: <www.
VHFDX.net/spots/map.php> and
<www.DXWorld.com/50prop/html>.
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DSP add-on modules will improve weak-signal SSB and CW reception.

Pat, N6RMJ, 432-MHz record holder, working on his IO,OOO-MHz gear.

the so uth counter clock wise and ulti ­
mately settle over a region and then begin
to sink. The air sinks becau se it form ed
up in a high-pressure ce ll surrounded by
"norma l" air.

Hea vier high-pressure air sinking
(called subsidence) then bottoms out
about 500 feet from the surface of the
gro und or ocean. There is no mistaking a
temp erature inversion , as it' s hot , sticky,
and breeze-less due to the southern hur­
ricane air approaching.

As the high-pressur e subs idence be­
gins to bottom out and stratify, sing le and
multiple layers of wa rm and cool air
develop a perfect waveguide for VHF and
UHF radio waves - any mode, including
FM and even my record-breaking recep­
tion of amateur television ove r a 2500­
mile path from my southern Californi a
QTH to Hawaii!

Via co mputer (go to: <www.
DXINFOCENTER.com/tropo.html ), the
Hepburn Rep ort shows that IO-degree
delta difference in stratified layers, usu­
ally illustrating enhanced troposph eri c
duct ing conditions. But local hams may
not need the co mputer.

"I can smell it, I can see it, and when I
tune in on the 2-meter beacons, I can usu­
ally hear it!" co mmented Chip Margell i,
K7JA, who has an uncann y knack for pre­
dictin g tropo and weather-re lated open­
ings. His recent trip to Ham-Com in
Texas gave him a close-up look at col­
lidin g air masses, and the sometimes
range -ex tension ducts that may form
along the line of descending storm ce lls.

The Hepburn Report is ultra acc urate,
but ju st lookin g ove r local weather maps
and spotting high-pressure cell s is anoth­
er great way to predict trop o VHF/UHF
openings.

"Just go outside and sniff, look for the
brown haze (which we call smog) just
hanging on the hori zon ," added Margelli .

The typic al trop o OX event has signals
building over a 30-minute peri od with
relative ly constant signal strength, with­
out the huge mom entary fad es of a spo­
radic -E signal. The refracti ve tropo duct
opening may not be as stro ng as the
reflecti ve E openin g, but the tropo duct
may extend well ove r 2500 miles for days
without major signal fades.

So , next time OX pour s into your 6­
meter or 2-mete r tran sceiver , consider
weath er conditions or the unpredictable
sporadic-E events and decid e for yourse lf
whether your OX operation will last for
minutes with E skip, or mayb e hours, or
eve n days, when the tropo mo ves in!

depends on the stratifica tion within a
sta lled high-pressure ce ll hangin g sta­
tionary over the tropo paths."

Range extension propagation within a
tropospheric duct temperature inversion
is the result of refra ction, not simple
reflection. Sporadic -E is usually reflec­
tion , and trop ospheric ductin g is usually
refraction.

A co mmon VHF/UHF trop o ductin g
eve nt occurs when warm air from a devel­
oping hurri cane rides north and ove rlays
coo l undisturbed (no wind) surface air.
Hurri cane-lookin g clouds spiral up from

Unlike E skip, which tops out not much
higher than 430 MHz, tropo may actual­
ly develop into waveguide -like OX ,
increasing in signal strength as the fre­
quency goes higher!

"Depending on the depth or thin strat­
ification of the atmos phere, the path
between Texas and Florid a may some­
times be slam dunk on 2 meters, yet a
week later , the temperatu re inver sion
thin s out to carry 70 em like gang busters
between our coast and their coast, with
almos t no propagation down at 2 meters,"
co mmented Larry Pollock , NB5X. " It all
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An Interview wit h the
"Fire Tower Man" of Tennessee

My friend Melvin , K4JFF, had often told me he could routinely work a
stat ion in Tennessee on 2 meters simplex from his house in Atlanta ,
Georgia, and that this ham has a fire tower atop a mountain there. It
int rigued me from the start. This is the story of my search to learn about
the tower and the man who built it.

ByJorge de 10 Torre, * KI4SGU

*57 Bradshaw Ct., Dallas, GA 30132
e-mail: <jorgedlt@yahoo.com>

Many hams have 100+ foo t tow­
ers for their VHF/UHF anten­
nas. However, John Williams,

N4AOW's tower is at the top of a moun-
tain in Tennessee (see photo I and notice
the sma ll specks in the fields below, as
those are cows !). Afte r first hearing about
his tower, I thought that this must make
for very short ante nna runs, but was
quick ly reminded that he would have
very long gro und leads. From the
moment I heard of N4AOW' s tower
setup, I knew I had to meet John and visit
his QTH. I finally got my opportunity to
meet him at the Dalton (Geo rgia)
Hamfest on a fright fully co ld day in
February 2008.

When I met John, there was a bit of a
mental disconnect for me. This legendary
ham could easily talk across state lines on
2 meters, defying the curva ture of the
Earth itself, but the quiet, soft-spoken gen­
tleman before me did not quite fit what I
had imagi ned. As I spoke to John more
and more, I came to realize that the magic
in all of John' s acco mplishments is the
thousa nds of details he meticulously han­
dles. To him it is not all about raw, brute
power; it is all about the details.

As a ham and an amateur engineer, I
was more than a little intrigued as to how
a ham would acquire and operate his ow n
90-foot stee l tower atop an equally

---- ----_._ _...•._.. ._.
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about $300 in the summer of 200 I." The
tower also had lots of its key parts miss­
ing. Apparently, the previous ow ner had
had the tower for a simi lar project, but
had never been able to complete it and
had lost many of its parts along the way
before selling it to John . I wanted to visit
and operate from the shack, and not just
the tum the pages and view the pictures.
As people ofte n do, we vowed a most
exce llent and expedie nt plan for later that
year when we would visit the tower and
see for it ourselves. I optimistica lly fig­
ured on a few month s at the longest, when
the wea ther had warmed up a bit and I
would make the trip to John ' s home in
Cleve land, Tenn essee. But alas, work
and family and all of the other normal

Photo 1. John Williams, N4AOW's tower is at the top of a mountain in Tennessee
(notice the small specks in the fie lds below; those are cowsl ). (All photos by Kevin,

N5PRE, unless otherwise noted)

impress ive ridge line in the foothill s of
the Great Smoky Mountains (technica lly
the northern end of the Red Hills of south­
eas t Tennessee). One detail , which I came
to find out later , is that John had acqui red
not only the tower but also the land with
this project in mind . He then finally built
the house that is now his home. Wow, that
is dedication to the hobby!

During that first meeting, as we walked
and talked amidst the co ld bone-yard at
the ham fest in northern Georgia, we
turned the pages of his photo album, an
album that John had compiled as a record
of the construction project. My very first
question was "Wherever did you find a
surplus forestry service tower?" "In
Sparta, Tennessee," he said, add ing, "for
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pressures of life conspired against me and kept me from mak­
ing the trip.

When the 2009 Dalton Hamfest was announced again for
February, it signaled the anniversary of my failure to carry
through with the visit. I decided to call my friend Melvin,
K4JFF, via ham radio of course, and arrange to set a new date
to finally visit John and his tower. We simply would meet at
the hamfest and follow John back to his QTH. This time we
would right the wrongs and make the trip we had missed out
on the year before. (For some reason, Dalton mirrors
Punxsutawney, Pennsylvania, with its quaintness, which is in
contrast to my more normal , metropolitan environs of Atlanta).

The Tower
Driving through the Tennessee countryside following a col­

lection of now smudgy printouts from Google® Maps, we were
slowly making our way through a picturesque sea of pastures
and cows . Myoid GMC van was straining to get up John 's rather
steep and long driveway, and all I could wonder is why I couldn 't
see the tower whose transmissions I could hear in Atlanta. The
reason is that the tower is nestled deep in the woods, and it is
really hard to see. Just a brief walk through the backyard and we
were at the base of the tower (see photo 2). Once there, we were
eager to pick up where we had left off the year before. We slow­
ly climbed higher, through the center of the tower, and the hand­
ie-talkie on my belt came alive with the sounds of an Atlanta
repeater (120 miles away) . It had been tuned and then forgotten
about as we left Mel's place hours earlier.

We began talking about the construction of the tower. John
correctly pointed out that the construction came much later in
his story. After acquiring the tower, figuring out how to put it
together had been a much longer and tougher issue than I had
given him credit for in my rush to get to the fun stuff. Like try­
ing to put together a really big bicycle on Christmas morning,
but without any instructions, this "present" was close to 90 feet
tall, weighed tons, had random missing pieces, and there was
no toll-free number to call for some technical hand-holding.

At the beginning of the project, not having engineering draw­
ings or blueprints was more than a bit of a slowdown for John.
As John explained, he started by talking to area forestry old­
timers who remembered some details about the tower in its glory
days, but that left out too many details. He located a still erect
tower across the state line near Ringgold, Georgia. That tower
was a reasonably close stand-in to his own , and he could now
climb it, making measurements and drawings and trying to iden­
tify the hundreds of metal members that might resemble his
own lying in a heap in his yard. He spent seemingly weeks just
measuring the hole spacings and angles on the struts .

During this period John found out that his tower had been
built sometime in the 1930s by the Aermotor Windmill Co .,
and the more he learned the harder the project seemed, as
he came to realize that dozens of parts-over 2000 pounds
of steel -were missing and would be difficult and expensive
to recreate.

We already knew that he had purchased the original tower
for about $300, but the rest of the tower cost a little more. How
much more took a little more prodding to find out. John is a
quiet, humble man, preferring to let his actions talk more than
his words. When he does speak, it is in mellow tones, sound­
ing much like a Faulkner inspired gentleman from the bygone
South. Therefore, when we first asked about the total project,

www.cq-vhf.com

Photo 2. 101m's tower nestled deep in the woods .

John simply said it cost him "a lot." Later, when we pressed
him further, he admitted that it cost him at least $8000 (notice,
he said "at least"). Having said that, he quickly pointed out that
included in the $8000 was another whole tower, as he purchased
a 47-foot tower to cannibalize. The current tower owes much
of its top 40 feet to that smaller second tower from Sales Creek,
Tennessee. The second tower was also built by the same
Aermotor Windmill Company.

Now that the story was out in the open, the rest started to flow
easier. John stated that he could maybe build yet another 30­
foot tower with just the spare pieces and junk left over from the
original build. That led us to a logical leap of hope, and I asked
him if he would ever consider building a tower for another
ham-perhaps me. John just laughed, giving no answer, as he
is too polite for a "no ," although he commented that once hav­
ing built one, a second would be much easier. Seeing how far
we could push this line of inquiry, we asked ifhe would do any­
thing differently if he had to do it all over again . After a brief
pause, he chuckled and said he should have gotten a bigger one,
maybe one of those 100+ foot towers now available in Florida.
Ahhh . . . for the clarity of hindsight.

Now, as the word slowly spread about John's project, some
help came from many unlikely places. For instance, the
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Photo 3. Civilian Conservation C0'1}S (CCC) enrollee Thales
Bay of Orin. Illinois . at work on a fire tower. Camp Ingram.
Fremont National Forest. Oregon . (Photos 3 and 4 courtesy of
Oregon State University Archives ' photostream, <http://www.
j7ickr.com/photos/osucommon.\J3226888156/in/photstream/»

Universi ty of Tennessee at Chattanooga was able to secure the
set of blueprints for a similar tower in their fores try archives,
thereby enabling John to plan and execute his foundation and
base design. With the newly found drawings, he was able to
have more co nfide nce about the project , and not only for him­
se lf, but for the county inspec tors, who eve ntually gave him
their full blessi ngs once they rea lized John was planning on
ove r-b uilding the base by a factor of 10 and that the tower wou ld
be built to withstand 120-mph winds.

This was not a project for the faint of heart, nor for one affl ict­
ed with acro phobia. Thi s thing is huge, the climb is steep, and
it is perched atop an already tall hill , surro unded on all sides by
the stunning beauty of southeas t Tennessee. John makes this
seem much eas ier than it really is, but then he is a profession­
al stee l and metal fabricator at a fac tory in nearby Cleve land,
Tennessee.

The History
In preparation for this article, I became a bit of a tower ex pert

mysel f, finding out some of the history about the towers them ­
se lves . The towers were or iginally des igned back in 1926 as
"Bilby towers," named for their designer Jasper Bilb y. As men­
tioned before, these towers were built by the Aermo tor
Windmill Co., which went on to build most of the nation ' s for­
est observation towers. These fire towers were amaz ingly nar­
row at the top due to their windmill pedig ree; this allows for
on ly the coziest of shacks near the top. My web sea rches also
yie lded that the co mpany is sti ll in business <http://www.
aermo torw indmill.co m>. They are still bu ilding windmills and
towers, but mostly for rural water-pumping sys tems.

The origi nal need for these fire towers was increased by the
Great Fire of 1910, a wildfi re that burn ed abo ut 3-mi llion acres
in north east Washin gton , north ern Idaho, and wes tern Mo ntana
in just ove r two days and killed 87 people. Arg uably the largest
US forest fire in reco rded history, the smo ke from the fire drift­
ed across the entire co untry to Washington , D.C., both physi­
ca lly and politi cally. Th is energized and challenged the then
rece ntly crea ted US Forest Service to address new poli cies
rega rding fire suppress ion and monitoring, prompting towers
to be built ac ross the co untry. In 1933, during the Great
Depression, President Franklin D. Roosevelt form ed the CCC

....-
Photo 4. Forest-fire training at Skagit
CCC camp . Mt. Baker Nat ional Forest.

Washington.
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Figure J. A map ofsome of the places with which John has regular QSOs.
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often tease John about his spanking new
Kenwood TS-2000, which is still in the
original shipping box, because he is hav­
ing too much fun on VHF and his tower,
not having found the time to unpack it.
Operating mostly 2 meters FM, John rou­
tinely checks into nets two states away!

With boyish excitement in his voice,
John told of recently working a repeater
in Evansville, Indiana (his original home­
town) with less than I watt. He has reg­
ular QSOs with hams in Tallahassee,
Florida and Dothan, Alabama, and I've
even worked him simplex from my gar­
den-variety 50-watt mobile in my Jeep on
the north side of Atlanta (see figure I) . In
the evenings on my commute home, I can
count on his signal to crackle in on
146.52, his signal becoming a boom as I
clear the ridge north of Kennesaw,
Georgia on 1-75. He believes his farthest
2-meter QSO was when he recently
checked into a net in Rolla, Missouri ,
more than 500 miles away. Not bad for
FM! I'm sure those guys in Missouri were
a bit surprised.

John has been known to dri ve 100
miles to lend a hand to help stranded hams
on 1-75 with minor automotive emergen­
cies who had called out on 2 meters sim­
plex, acting as his own dispatcher.

I know that you may be thinking that
making these kinds long-distance calls
you would need a lot of RF power, but you
would be wrong. If you would like to get
a taste of what a tall tower and antenna in
a great spot can do on 2 meters FM, how
about a slightly fuzzy 50-milliwatt QSO

www.cq-vhf. com

To understand the tower, it may be eas­
ier to focus on the man who built it. John,
N4AOW, like many other hams, became
interested in radio via the CB craze in the
1970s. With the help of his Elmer, Bill
Adams, KE4QS (SK), he got his
Technician's license at the age of 16 in
1978 and then went on to General a year
later. He has always had the call
N4AOW. His main interests are VHF and
UHF, although he has enjoyed lots of HF
over the years. He looks forward to get­
ting back onto the worldwide bands. We

(Civilian Conservation Corps). The CCC
was a public work relief program focused
on natural resource co nservation from
1933 to 1942 and was for unemployed
young men and veterans of World War 1.
It was during this time that the CCC set
about building fire lookout towers and
access roads to those towers (see photos
3 and 4). By the late 1930s there were
about 8000 fire towers in the United
States.

The golden age of fire lookout towers
was from 1930 through 1950. During
World War II, fire lookouts were
assigned additional duties as enemy air­
craft spotters. However, from the 1960s
through the I990s the towers took a back
seat to newer technology, aircraft, and
improvements in radios. The further
promise of space satellites for fire detec­
tion was the last nail for the towers, and
many now sit idle, sentinels to the past.

The Man
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Photo 5. The largest and most prominent antenna on John 's
tower is a 23-foot tall Diamond X700 vertical dual band.

using a pair of Kenwood TH F6s HTs. John and Mel ca n easi ly
work one another, but lest it seem like bragging, Mel , too, lives
atop a rather spectacular piece of 1300-foot msl real es tate. His
house and antenna farm are on the pinn acle of the historic Pine
Mountain , ju st north of Marietta, Georgia, the site of a rather
dubi ous Civil War battl e, where poor General Polk met his
untim ely demi se from one of General Sherm an ' s howit zer bat­
teries. Mel is also an amateu r historian, and he has shared the
story with me.

The Antennas
Th e tow er is well appointed with antenn as of different types

for each of the bands to be work ed . Th e largest and most promi ­
nent is a 23-foot tall Diamond X700 vertica l dual band (see
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Photo 6. A corner reflector offers a bit more gain and has nice
side rejection, placed just above the top hand-rail at 95 f eet.

photo 5) Thi s ant enn a enjoys a large ca pture area , and John has
built a jack -knife and retractable ma st, which tele scopes to 110
feet. Thi s means the tip nears at 133 feet on the northwest cor­
ner of the tow er. Thi s is the workhor se of the ant ennas, being
used for most ge neral 2-meter and .70-cm FM work. A corner
refl ector (see photo 6) offers a bit more gain and has nice side
reje ction , placed ju st abo ve the top hand-rail at 95 feet. When
he work s 220, he uses a Hustler G7 mounted on the so uthwest
co rne r of the tower. For additional 220 stuff, he also has a 7­
eleme nt Yagi.

Under standably, John ' s grea te st concern while operating
with his tower is lightning. Th e tow er has lots hom e-brewed
lightning-arrestor sys tems, and he see ms to enjoy experiment­
ing with this extreme aspect of the ham radio hobby in sort of
rev erse QRP. He tell s us that after a good storm, and once the
actual lightning has stopped, he will climb the tower and can
pick up the residual ene rgy in the air. He does this by dropping
the sque lch co ntro l on the radio tun ed on a dead channel.
Norm ally thi s shows nothing (you should try this on your own
rad io), but hours after a strong storm the meter shows as much
as S3. Th at is residual energy, and the radio is not the only thin g
that can sense it. Sometimes John can feel it, too. He has heard
war stories from many ofhis friends who have first-hand knowl-
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Photo 7. John 's station consists of a 2m/440MHz Yaesu FT-8800 matched with a
160-watt Prodigy ~mp and a 220 Alinco DR-235MKIIl coupled with a Mirage 1012
amp. 120 watts. Either can be mated to a West Mountain Radio CLR DSP audio

processor.

Additional Resource
If you are interested in building your

own , check out "Fire Towers For Sale!"
on the web at: <http ://www .firelookout.
org/TowerSales03.htm>,
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intended, the operating cabin has a com­
manding view of 360 degree s. On a clear
day one can see into Tennessee, northern
Georgia, and into parts of Alabama and
North Carolina. John can hit rem ote
repeaters on "all SERA repeaters pairs"
on the band , sometimes firin g off three
or more repeaters, making the proper use
ofPL tones by all involved of the utmost
importance.

The main part of the construction took
place between February 28 and June 6,
2003 , when the top was hoi sted. The
foundation and base had been put in place
a few years before. However, I doubt he
will ever actuall y finish it, as he contin­
ues tinkering with improvements. I often
hear from hams about the lack of activi­
ty on 2 meters FM simplex , and my
advice is simple: Tune in on some
evenings and you might be surprised to
hear a mellow voice from Tennessee.
You might hear N4AOW on your com­
mute home.

Summary
Alth ough the trip did take place as

depicted here, the day I traveled to John ' s
house was another cold and rainy late
winter's day, so we were not able to take
any decent pictures of the tower and the
surrounding area. Thus, the pictures you
see here, and much of the techni cal
details, came from a seco nd trip that I was
not able to go on. Ham buddies Mel,
K4JFF, and Kevin, N5PRE, came to my
rescue and made the trip for me, Mel
asked the questions and Kevin took the
pictures. This article was written based
on an audio recordin g they made of their
trip. Isn 't technology wonderful?!

A special, warm thank s to:
Melvin Dishong, K4JFF <k4jff@aol.

com>, amateur historian and 40-plus year
ham radio operator.

Kevin , N5PRE, <radi otube @gmail.
com> , amateur photographer and collec­
tor of vintage radios. Many more pictures
were taken for this article than we have
room for. If you would like to see more
tower pictures, visit Kevin' s flicker site:
<http://www.fli ckr. com/photos/kt/ sets/
7215761 9669149451>.

And of course John William s,N4AOW,
for helping me prepare this article.

lightnin g arres tor. The grounding system
is a series of #2 copper wires from the top
of the flag pole, the highest point of the
structure, where the X700 is stowed, to
four ground rods at the base.

The Radios
After the compl exity of the tower, the

radios are neat and simple (see photo 7).
The station con sists of a 2m/440MHz
Yaesu FT-8800 matched with a 160-watt
Prodigy Amp and a 220 Alinco DR­
235MKIII coupled with a Mirage 1012
amp, 120 watts. Either can be mated to a
West Mountain Radio CLR DSP audio
proce ssor, and boy what a difference that
gadget makes, even on FM!

Just think of workin g 14 states on 2
meters FM with the same Yaesu FT­
8800. The FT-8800 also is the height of
comfort, reall y helping out by cross­
bandin g when John wants to be down­
stairs mindin g his grill and entertaining
friend s. He can still tune to UHF one of
his vintage HTs from his extensive col­
lection . Meanwhile, the FT-8800 boom s
out on VHF from the shack. He has a solar
5-watt panel with a 32-amp/hr battery (he
plans to erect a 45-watt solar panel soon),
and he also has a small 1500-watt gener­
ator to complete the gear in the shack.

Just as the original designers had

www.cq-vhf.com

edge of lightn ing strikes, with no one
actually getting hurt , but close enough for
John to be careful and take it very seri­
ously. However, one has to enjoy "being
in the wea ther," as John puts it. He
remembers being up the tower after the
remnants of Hurricane Katrina went by
near the Tennessee/Georgia border, with
55-mph wind gusts.

To complete the scene and tune in those
afternoon games or to help with weather
and news, he points out the TV, which is
also technically a UHF device and inte­
gral part of his shack. His reception is ju st
so-so, but one needs to understand that
his TV antenna is a piece of coax with
ju st 4 1/2 inches of insulati on trimm ed off
mounted to the side of the tower and no
antenna at all! He enjo ys checking in and
helping out with many weath er nets,
being somewhat part of the weather him­
self. He maintains a fully automated
weather station on his tower, positioned
just above the flat-screen TV, to help him
gather this information, which he shares
with the Nat ional Weather group. He
believe he is the only ham in his county
to talk directly to the National Weather
Service in Morristown, Tenn essee.

To help lower his lightning profile , the
vertica l Diamond Antenna can hand­
crank down and fold over. This brings it
below the top of the tower' s flag-pole/
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Six-Meter Paths of Glory
While others have been lamenting the lack of sunspots for the past few
years, WB2AMU has been researching what happens on 6 meters when
there is a lack of sunspots. In particular, he is interested in seeing if there is
a correlati on between the lack of sunspots and an increase in multiple­
hop sporodlc -Epropagation. Here he presents the results of his research.

By Ken Neubeck, * WB2AMU

As did the summer of2008, the summer of2009 represents
a unique opportunity for 6-me ter operators to take adva n­
tage of the quiet geomagnetic conditions associated with

the long solar minimum in the area of long-range multiple-hop
sporadic-E contacts. Geo magnetic activity generally has been
observed by 6-meter operato rs to be an impedim ent to sporadic­
E conditions, particu larly when geo magnetic storms occur such
that these storms create aurora activity, as was experienced in
the June 2004 VHF contest, with little sporadic-E.

Last year, CQ VHF presented a ser ies of articles on the U.S.
to Japan co ntac ts that were made on 6 meters during June 2008.
As suggested in the articles, the qu iet so lar act ivity allowe d for
multiple-hop sporadic-E activity to occ ur, particu larly in the
links over the aurora zone, which have been suggested to be a
PMSE (Polar Mesophere Summer Echo) related phenomenon.

At the time of this writing, with the current so lar activity there
is reasonable expec tation that similar eve nts may occur this
summer as well between the US and Japan. There also may be
some new discoveries that co uld result in "first" co ntac ts
between different countries on 6 meters. The key is that some
hams in different areas of the world, parti cularly in the equa­
tor and Nor thern Hemi sphere regions, listen consistently on 6
meters. Hams in new locations on 6 meters are go ing to be at

CQ VHF Features Editor, / Valley Road, Patchogue, NY // 772
e-mai l: <ll.b2alllu@cq-vhf.co lll>

Maximum Usable Frequency (MUF)

the forefront of some of the new mult iple-hop paths that are
going to be discovered.

History of Sporadic-E Tracking
In 1957 a graduate student by the name of Dr. Ernes t K. Sm ith

wro te a thesis for his doctorate degree that wo uld later become
a scientific book , Worldwide Occurrence ofSporadic-E. pub ­
lished by the National Bureau of Standards, then a part of the
US Department of Comm erce. It is probably the first book that
was dedicated to the phenom enon of sporadic -E. Th e book
made extensive use of worldwi de ionosond e station data that
was co llected from 1948 thro ugh 1952.

The majority of ionosondes we re set up shortly after Wor ld
War II, and they co nsisted of a transmitter that put out a sweep
spec trum of frequ encies from I to 20 MH z in a straight-up or
vertica l path. Any return signa l that reflected off a form ation
in the ionosphere co uld be measured and record ed as the crit­
ical frequency (fo)'

The hourl y data co llected by the different ionosondes was
used to generate the wor ldwide maps that were used in Smith ' s
thesis to tabu late the percent of sporadic-E occ urre nces where
fo is grea ter than 5 MH z. An fo value of 5 MH z represe nts an
MUF (maximum usable frequency) almost 28 MH z, as show n
in figure I. One of the maps that Smith crea ted is presented in
figure 2. Note that there are no ionosonde stations located in
the equatorial zone to collect sporadic-E data .

Critical Frequency (fo)

Figure 1. This diagram shows the graphical relationship between MUF and the criticalfrequency that is measured by ionosonde
stations that use sweep fre quency in a vertical direction. MUF is approximately 5.3 times the critical f requency.
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Figure 2. WorldlVide plot by Ernest K. Smith ofavailable ionosondes (1948 to 1952) fo r summer months 0600 to 1800 local time.
(Courtesy of Ernest K. Smith )

www.cq-vhf.com

Later on more stations were built,
including seven additional iono sond e sta­
tions that were located inside or ju st out­
side the equatorial zone. Of particular
interest is the station that is located in
Huancayo, Peru , where incidents of spo­
radic-E durin g the summer month s (May,
June, July, and August) were measured
over 80 percent of the days durin g 0600
to 1800 local time. The data that Smith
and others co llected during the Inter­
national Geophysical Year (IGY ) includ­
ed these additional stations (see figure 3).
It is striking to reali ze that the incidence
of sporadic-E is very high in the equato­
rial zone and was later noted by scientists
to be a special type of sporadic-E known
as Equatorial Sporadic-E(ESQ).

This bit of history is meant to provide
a backdrop for what hams have been
observing on 6 meters over the years,
including the time immediately after
World War II. (The 6-meter band was

\

\L-. _

granted to U.S. hams in March of 1946!)
Because the 6-meter band was not grant ­
ed to ham s around the world for years
after 1946, most of the long-ran ge con­
tacts that were made were between the
U.S. and Canada or the U.S. and the
Caribbean or South America area . The
absence of much activity on 6 meter s in
Europe (except for Ireland) made it
impo ssible to gauge the long-range OX
capability of the band.

Six-Meter Multiple-Hop
Sporadic-E Paths

Just like Dr. Smith did in updating his
worldwide maps showing the incidence
of sporadic-E to includ e additional sta­
tions along the equatorial zones, 6-meter
operators are updating their kno wledge
base conc ernin g multipl e-hop sporadic­
E openings in recent years. The almost
consistent nature of contacts from Japan

into central U.S. durin g the summer sol­
stice period of2008 showed that this may
be a regular path that is aided by the low
geo magnetic activity situation during the
solar minimum. Also, a number of things
have contributed to capturing these
events dur ing recent yea rs. These include
the follow ing:

• Intern et spotting sites for 6 meters
(ON4KST chat page).

• Better receiver designs and more use
of directional 6-meter antenna setups.

• Hams bein g active on 6 meters in
areas not previously on the band.

I also believe that in addi tion to the
above, a major key in the discovery of the
Japan to U.S. path was when Japanese
stations heard the Alaska beacons on 6
meters at the same time that ce ntral U.S.
stations were hearing these sa me be ­
cons. Thu s, the path was a northeast path
that left Japan, whereas the path from cen ­
tral U.S. follows a northwest path to the
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Figure 3. Worldwide plot by Smith ofavailable ionosondes, International Geophysical Year 1957/58 f or summer months 0600
to 1800 local time. (Figure courtesy of Ernest K. Smith)

area of Alaska. One could argue whether
the path is five- or six-hop sporadic-E or
four-hop sporadic-E aided by an arctic
phenomenon, as previously discussed in
art icles in CQ VHF last year. However,
the main point here is that the spec ific
direc tion for hams with directional arrays
to point their antennas is the key for the
path to work stations!

On May 20th of this year, I came home
around 5 PM local time and had about five
minutes to spare to listen on the radio
before I had to go out. I tuned the dial and
on 50.105 I heard a CW signal that turned
out to beJack Henry,OA4TT, in Peru ! On
the second try, I was able to work him with
559 signal reports both ways. He was the
only signal that I was able to hear on the
band. I had to rush out again, and I did
not think too much about the path, which
I thought was double-hop sporadic-E.

However, later on, I saw that wher e
Jack is located is near the geo magnetic
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equator, and because of the distance, the
path had to be either a tripl e-hop spo­
radic-E path or possibly a sporadic-E
path plus a TEP (transequatorial propa­
gation) link. After discus sing this with
other veteran 6-meter operators, the for­
mer see med to be the more logical path,
as the locati on of OA4TT was not quit e
in the TEP range, nor was TEP activity
parti cularly high during that part of
month and durin g this point in the solar
cycle. If a triple-hop sporadic-E path was
probabl e, it is amazing that at any time
durin g the summer a sporadic-E path can
occur, even one with multiple hops!

Another example of this happened to
me on June 22, 200 I. I was listening from
my car at 12:30 PM local time using a
homemade two-element beam that was
facing southwes t when I heard a very loud
sideband signal come booming in. It was
PE9PE in the Netherlands, and I quickly
turned my beam toward the north east. He

was seve ral dB over 59 signal strength. I
worked him with no problem, and short­
ly thereafter , the late K4MZ in Florida
worked him. From my location on Long
Island, New York to the Neth erlands is at
least two hops, and most likely three hops
of sporadic-E skip. However, for K4MZ,
this would have meant at least another
hop (I heard both him and PE9PE ), mean­
ing possibly four-hop sporadic-£. Aga in,
I tuned around the band and heard no
other signals. There was no likelihood
that any F-Iayer skip was involved,
because it was the summer.

As previously discussed in an article in
CQ VHF, doubl e-hop sporadic-E is an
occasional phenomenon on the 6-meter
band , part icularl y durin g the month s of
Jun e and Jul y in the Northern Hem is­
phere. It may also be that the likelih ood
of three-hop and four-hop sporadic-E
paths is greater durin g parts of these two
month s as well- hence the Japan to U.S.
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NEW! High Performance Transverters
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Enjoy the fun of Amateur Radio broadcastin~i

You'll be able to transmit over hundreds @~

miles with two-way radios anywhere!

Protect your family & friends when traveling,
during power outages, cell phone blackou ts,
emergencies and natural disasters.

All you need to do Is pass a short 3S questloa
multiple-choice test to get your License.

GUARANTEED PASSI You will get your Ilcen~
or your money refunded - no questions asket§J.

Just listen to the 2 Audio CDs in your caror trudl.
Look over the simplified Guidebook. D
Plus- a data disc is ~~©Q~~
included if you want . ' . I -.: 0 ...
to study the test on
your computer.

Call now: 1-800-877-8433
orstndto: •COMMAND LICENSE TRAINING ' ..
480 GateFiveRoad- Suite 107 . "
POBox3000· Sausalito, CA94966-3000 . .•.._______________ 11:]

sales@e lecraft.co m
Phone: (83 1) 662-8345
P.O. Box 69, Aptos, CA 9500 1-0069

• From -20 dBm to 8 W Drive

• Sequenced keying output

• Built-in 1a-segment
LED wattmeter

• Stackable, low-profile cabinet
(1.3"H x 7.8"W x 8.3"0)

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

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

<-,ELECRAFT
www.elecraft.com

• Low Receive NF
(typically 0.8 dB)

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

• Single-port and dual-port
IF connections

50, 144, 222 MHz
20 - 25 W

believe the combination of better receiv­
er and antenna combinations, along with
better listening skills and the additi on of
internet spotting, may be why more of
these eve nts have been discovered in
recent years.

So me of these eve nts see m to be of
significa nt durati on as we ll. On the
eve ning of Jun e 21st, I obse rved a dou ­
ble-hop sporadic-E ope ning into the
Caribbea n. So me of the signals were
fairly loud , yet some were consistently
wea k, similar to EME quality. It started
for me wit h HI3TEJ at 5:43 PM , fo l­
lowed by J39BS at 5:52, and several oth ­
ers ove r the next three hours. The open­
ing was still hangin g in there 2 ' /2 hours
later when I work ed NP3CW at 8: I I
PM . It suggests that the two sporadic-E
format ions invo lved in this opening did
not move significantly, although signal
strengths of the Caribbean stations were
changing during this time due to the non­
uni formit y of the formations.

So far observations have been encour­
aging that this may be a rea lly terrific
summer for 6 meters. My intention is to
follow up with a summary report of sub­
sequent eve nts in late June and all of July
in the next issue of CQ VHF.

www.cq-vhf.com

openings that occur durin g the weeks sur­
rounding the June solstice.

For those of us who are located in the
north east part of the U.S., there are three
or four key stations in Europe that we
listen for eve ry summer. These include
Jose, EA7KW, Gary, C U2JT, and Joe,
CT I HZE. A number of veteran stations
in the North east look for European TV
video in the 48-MHz range as a possi­
ble ea rly indi cati on of a transatlantic
opening on 6 meters. However keep in
mind that the TV stations are very high
powered and there is sti ll a 2-MHz dif­
ference in order to reach 50 MHz, which
someti mes see ms like an insurmount­
able gap. Hence, the active Euro pean
stations tend to be a better indica tor.

Joe, CT I HZE, has been one of the
more active stations that I have been able
to work consistently when there is any
se mblance of a transatlantic ope ning.
We have an agreement that we will work
one another when we hear each other on
different openings, as this adds to our
obse rva tions. In 2008 , I was able to
work Joe on two di fferent days in late
Jun e, four different days in Jul y, and on
August Ist. Th is was one of the best
years for me for wo rking tran satl ant ic,
and these ope nings occ urre d during
qui et so lar co nditions . Joe has put
togeth er severa l charts that sum up his
observat ions, and these can be see n in
theJuly 200 9 issueofQSTi n the "Wo rld
above 50 MH z" column.

At the time of this writing (June 22nd),
it appears that similar conditions for long­
range OX on 6 meters will occ ur durin g
the summer of 2009. The Japan to U.S.
openings along with the tran satlantic
openings will be the most likely, along
with some possible new paths occ urring.
The ARRL Jun e VHF QSO Party had
exce llent sporadic-E openings for much
of the U.S. both Saturd ay afternoo n and
Sunday mornin g. I did particularl y well
working many stations in Florida on both
SS B and CW while runnin g QRP
portable from a hilltop location on Long
Island . I even experienced a double-hop
sporadic-E opening by working NP4A
and HI3/LY3UM on CW around noon
on Sunday .

In genera l, signals from multipl e-hop
sporadic-E eve nts tend to be on the weak­
er side. Of course, some doubl e-hop
events can produce very loud signals, but
in many cases of multiple-hop events,
eve n when using three-element Yagi
antenn as and more, signals tend to be
wea ker and require careful listenin g. I
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By John Champa,* K80CL

t-ISMM
Communicating Voice, Video, and Data with Amateur Ra d io

New Amateur Digital Video (ADV) and
Revolutionary HSMM-MESH@ at Ham-Com

Ham-Com is the largest amateur
radio convention in Texas. Given
the size of this state, that is cer­

tainly saying something. It is successful­
ly organized every year by a fine team of
individuals led by Joh n Beadles,
N500M, of Richardson, Texas (see
<http://www.hamcom.org/> and <http://
www .nfioom .org/hsmm/»).

This year was special for HSMM
(High-Speed Mu ltimedia) rad io experi­
menters. Glenn Currie, KD5MFW,
Alexandre Cas te llane, F5SFU, and I go t
two full ho urs during prime-time
Saturday afternoon to demo all the new
firmware and hardware deve lopments . It
was a sta nding-room-only audie nce and
we all had a great time.

I was the firs t presenter, explaining the
usual differences between WiFi (FCC
Part 15) and HSMM (FCC Part 97) radios
operating using spread-s pec trum modu ­
lation. We discussed the three main rea­
sons why HSMM radio exper imentatio n
was started by Paul Renaldo, W4 RI,
ARRL CTO (ChiefTechnology Officer):

I . Amateur rad io, part icul arl y
EmComm (this was just after 9/ 1I), need­
ed some means of data transmission sig­
nificantly faster than conve ntional pack­
et radio. HSMM radio can send the entire
ARRL Handbook in under one minu te, so
it certain ly fits that requirement.

2. Our service definitely needs to bet­
ter utilize the big VHF and UHF fre ­
quency alloca tions we have been grant-

"Former Chairman of the ARRL Techno logy
Task Force on High Speed Multimedia
(HSMM) Radio Networking
2304 Woodg len Drive, Richardson, TX
75082-45 / 0
e-mail: <k80cl@arrl.n et>

Not e: HSMM-MESH® is the regist ered trade­
mark ofGlenn R. Currie, KD5MFW; Richard
E. Kirchhof, lll, NG5V; Robert B. Morgan,
WB5AO H; and David B. Rivenburg , AD500.
The term HSMM-MESH® is the prop erty of
these gent/ emen and may not be used without
recogniti on .
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ed. Eve n bands cons idered "busy" are
largely limit ed to commuting rush-hour
activities, contes t wee kends, wee kly nets,
or occasional band -open ing phenomena.

3. All of our EmCo mm served age n­
cies are ex tensive users of wireless tech­
nology, while rad io amateurs, " the co m­
mun ication s experts," know eve rything
about radios except those which are the
most popular in the wo rld- WLAN
transceivers and COMA HT s! My beau­
tiful wife Karen ca lls thi s a "ti me warp . . ..
Hams use post WW II techn ology (AM,
FM, SSB, RTTY, etc.), but seldo m have
any knowled ge whatsoever regardi ng
how the most co mmon rad ios in the world
operate!" Please don 't misunderstand
me. All the legacy mode s are grea t fun to
ope rate . I have used them all, and I still
do everyday . However , let ' s not deceive
ourse lves about them being cutting-edge
techn ology, nor the most popular two­
way radio, nor ce rtainly making us com­
petit ion- grade co mmunica tio ns experts.

To that list of these three rationales,
many others would add a big fourth: We
need to attract many more new and
younger operators, if our serv ice is to sur­
vive . Thu s, we need to have modes such
as "internet radios" (netwo rked rad ios)
that turn on the younger set.

We discussed the most frequent use of
HSMM techn ology tod ay-Field Day !
Hardl y any serious Field Day site is set
up these days wi thout some sort of
intranet conn ect ion for co mmon logging,
etc. Also, a long-hauI 2.4-GH z link is pro­
vided bac k to a ham ' s home for internet
access, if only to order pizza or to ask the
family to deliver more cold soda, etc.

Th e second most co mmo n use of
HSMM radio is repeater linking. It is the
usual stuff many of you are very familiar
with already. However, another form of
that application is starting to grow qu ick­
Iy. As more D-ST AR repeat ers are in­
stalled, they are finding prime building
si tes but experienci ng difficulty in
acq uiring thei r required intern et access .

Photo A. My favorite personal pickfor a
nelVHSMM radio antenna this year is the
ICOM Tri -Bander. In this photo the
antenna is shown mounted in the vertical­
polarization confi guration. I recommend
that it be reconfigured to horizonta lpolar­
ization for the purpose of HSMM radio.
(Photo courtesy of L-Com Globa l
Connectivity, <httpt//www.i-com.com»]

Building ow ners are saying, "S ure you
can have a nice free spot on our roof, but
there is no way we will let you co nnect
to our intranet to ob tain internet access.
Just forget that!"

Thus, HSMM radio provides a point­
to- poi nt to the nearest open internet
access point.

Amateur Digital Video
At Ham-Com I exp lained the differ­

ence between ADV Amateur Digital
Video) (which is internet-g rade digital
video using software coder-decoders
over HSMM radi o) and ATV (analog
NTSC old, standard television). There is
also DAT V (new HDTV usi ng hardware
coders-decoders). O K, a no bra iner , but
give me a demo !

Th at is difficult in print, so for now, try
thi s site: <http://www.youtube.com/
watch?v=sb4rhP ILiC4>. If you can do
strea ming video on the internet you can

Visit Our Web Site



Photo B. The ICOM 3-watt bi-directional amplifier (BDA) with
Automatic Power Control (APC). (Photo courtesy of L-Com

Global Connectivity)
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• Real Time Clock • (50) Event Macros
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• DTMF Pad Test • Fan Control
• Remote Base Port • CTCSS Encoder
• Internet Firmware Upgrades Switch
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-19" Rack Mount Enclosure: $59.00
-Computer Interface withWindows ® Editoron COROM: $49.00

CAT-250 Repeater Controller: $299.00
Fordetailed information including a complete manual,
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Good News for the
VHF/UHF Enthusiast

do it on HSMM. It is ju st that simple. But remember, on the air
our amateur radio content rules still apply. Don't worry about
pop-ups (you should have a pop-up blocker) and background
music as long as they are merely incidental to your traffic, but
no business !

As we have recommended numerou s time s on these pages,
all HSMM radio station computers/laptops must be equipped
with the latest anti-v irus/a nti-spyware prot ection (free pro­
gra ms are ava ilable) and be kept current. Also, use a software
firewall of some type. Most computers come with a firewall.
Just make certain it is enabled so that no changes can be made
to your computer without your specific authorization.

HSMM Antenna Pick of the Year
Exce llent HSMM radio gear such as shown here is offered at

reasonable prices and with good service by numerous distribu­
tors: FA B Co rporation (http://www.fabcorp.com/ho me.
php), L-Com Communications (http://www.l-com.com). and
many others .

As for wire less routers such as the very popular Linksys
WRT-54GL, try your local Goodwill store or similar used-el ec­
tron ics outlet. Why buy something new ? You are going to hack
into to it anyway, right ? These popular WiFi WLAN 2.4-GH z
transceivers are available for about $29 .95 used. Stick to
Linksys Models V I, V2, V2.1 , V3, and V4, as these are capa­
ble of the HSMM -MESH® crystal hack we will cover in a future
issue that allows for some VFO action .

My favo rite personal pick for a new HSMM radio antenna
this year is the ICOM Tri-Bander (photo A). It is a log-p eriod­
ic design that covers the 2.4- , 3.5-, and 5.8-GHz band s! Also,
it comes with a nice radome for protection from environmen­
tal effects. The manufacturer rates it at better than 6 dBi
forward gai n.
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Figure 1. Channel centerfrequency chart. Some commercial Part 15 serv ice providers use horizontal antennas for the same rea­
S01l we radio amateurs of ten do. In that case, if you are operating in the same areas, you should coordinate closely with them

regardin g spec ific channel utilization . (Chart courtesy ofL-Com Global Connectivity)

In the photo the antenna is shown mounted in the vertical­
polarization configuration. I recomm end that it be reconfi gured
to horizontal polarization for the purpose of HSMM radio. Not
only does horizontal polarization seem to perform better than
vertical polarization at these frequencies, but also using hori­
zontal polarization will provide some slight isolation from the
huge number of unlicen sed Part 15 WiFi stations, the vast major­
ity of which use vertical polarization. The only issue with using
horizontal polarization is workin g HSMM radio mobile stations,
most of which use phased collinear, high-gain, vertical, mag­
netic-mount antennas. Perhap s for some of us the M2 S-Band
Stacked Horn, Sector Antenn a (http://www.m2inc.com/co m/
SBNOHORNFLY2.pdf) , or something similar homebrewed,
may be a solution.

Also, some commerc ial Part 15 service providers use hori­
zontal antennas for the same reason we radio amateurs often
do . In that case, if you are operating in the same areas, you
should coordinate closely with them regardin g specific chan­
nel utili zation . Yes, hams have the legal priority, but we always
should try to be good neighbors. For example, at one locati on
the local HSMM radio group coordinated with the Part 15 wire­
less comm ercial intern et service provider (WISP) such that in
the areas where they were both oper ating, the HSMM group
used Channel I whil e the unlicen sed commercial group used
Channel 3. True, these are not completely non-overlapping
channel assignments, but at least it prevented a portion of the
possible destructive interference and allowed both groups to
operate effectively in the same area. It certainl y beat s the usual
college campu s situation in which every single channel is in
use! See the accompanying channel center frequency chart, fig­
ure I , for additional detail s.

My persona l favorite for new gear is another item also man­
ufactured by ICOM: It is a 3-watt bi-directional amplifier
(BOA) with Automatic Power Control (APC); see photo B.
Now I know that the ARRL HSMM Workin g Group received
notice from the FCC via the League' s General Coun sel that
APC is no longer a requirement for hams under the Part 97
Spread Spectrum Rules. The FCC considers APC for hams­
who often build their own equipment, including BOA s- "tech­
nologically impractical." However, this ICOM BOA has such
a feature, which is supposed to provide some advantages.
Besides lower power consumption, I have not figured out yet
what those are. Perhaps an enlightened reader can let us know
how a BOA works better with AP,C.

WA RNING! It is illegal for you to conn ect this ICOM equip­
ment to your WiFi Wireless Local Area Network (WLAN)
router unless you are a licensed radio amat eur under FCC Part
97 Regulations. If you are an unlicensed FCC Part 15 station
and you connect this equipment to your WiFi WLAN you are
subject to fines, confiscation, and impri sonment. Distributor s
of this equipment also have the right and responsibility to
demand a copy of your FCC Radio Amateur license prior to
any sale of this equipment to you. You must be a licensed radio
amateur to use this gear!

More importantly, shocking new revolutionary develop­
ments in HSMM-MESH® networking mak e even reasonably
priced BOA s such as this ICOM mod el less often necessary
for most HSMM radio ham s. See more detail s on HSMM­
MESH® later.

It is somewhat similar to the classic question : "Do I need an
amplifier?" The answer is if you have a good propagation path,
you probably do not need a BOA. Thi s reminds me of my
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Figure 2. How a typical HSMM-MESH® node is desig ned. The nodes are fully
automatic and self-powered. (© 2009, Glenn R. Currie, KD5MFW)

OXpedition to Zimbabwe in southern
Africa as Z2/ K80CL. I tried to check into
a stateside HF OX net. They all were run­
ning big antenna arrays and powerful lin­
ear amplifiers. They all apparently could
hear one another. I could easily and loud­
ly hear nearly all of them . However, try as
I might , with my IOO-watt SSB rig and my
dipole antenna, they could not hear me!

r
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• Range extended to 10-15 mile s with
good line of sight.

• Automatic address negotiation so
radios link automatically with no user
intervention within 5 seconds of comin g
into RF range of each oth er. We use
Optimum Link State Routing (OLSR).
See thi s link for more info : <www.
olsr.org>.

• The RF section of the common
Linksys WRT54GL Wireless Router has
been modified so that only like-modified
radios can see it. They are invisible to all
Standard 802.11 radio devices.

• There are many new features il1l
progress, but HSMM-MESH® has

Photo C. This is typi cal stand-alone,
omni-directional, fully automatic
HSMM-MESH® node. (Photo credit

DavidS. Rivenburg, AD50 0)

bers, that are helping with the imple­
mentation and city-wide dep loyment of
HSMM-MESH® networked radios:

• The Austin Amateur Radio Club
(http://www.austinhams.orgl)

• The Roadrunner Microwave Group
(http://www.k5rmg.org/)

• The North Texas Microwave Society
(http://www.ntms.org/)

• The Austin HSMM Special Interest
Group (Travis County ARES SIG)

• The Travis County ARES (http://
www .your-website-in-24-hours .com/
travishams/tcares .org/index.php?option
=com_content&task=view&id= 17&Ite
mide l )

• Williamson County ARES (http://
www.wc-ares.org/)

Figure 2, the design, and photo C show
a typical HSMM-MESH® node. The
nodes are fully automatic and self-pow­
ered. Any EmComm ham unfami liar with
HSMM or microwave radio can transport
the node to a designated site and simply
turn it on . The rest is automatic! The node
connects to the HSMM-MESH© network
and starts passing high- speed data traffic
within a few seconds.

The Austin HSMM Special Interest
Group has developed hardware and soft­
ware changes to make use of inexpensive
802 . 11 wireless computer networking
radios but under Part 97 FCC rule s. The
major changes include:

What is HSMM-MESH®
Networking?

Simply put , mesh networking is a form
of digital communications that is .
designed to route data , voice, and instruc­
tion s between nodes . This routing is
accomplished by continuous connections
and reconfiguration around broken or
blocked paths by "hopping" from node to
nod e until the destination is reached.
Thus, HSMM-MESH® networking is
using HSMM in a mesh network.

Glenn Currie, K05MFW (kd5mfw@
arrl.n et) with the Austin HSMM Special
Interest Group (Austin HSMM SIG) and
the Roadrunners Microwave Group
(RMG) was the second presenter at Ham­
Com 2009. The presentation was dedi­
cated to Glenn 's fine father, Job H.
Currie, who recently passed away.
Glenn ' s sess ion was a blockbuster.

Glenn immediately gave credit to all
the fine organizations, and their mem-
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reached a point where it is being deployed
to augment existing Amateur Rad io
Communications Healthcare Emergency
Services (ARCHES) radio stations in the
hospitals, Emergency Operation Centers
(EOC) , and the Red Cro ss in the Austin ,
TX area (photo D).

Background
Quote from the ARRL website:
"The Amateur Radio band s above 50

MHz can support computer-to-computer
communications at speeds high enough
to support multimedia appl ications.

"Multimedia in this ca se refers to
voice, data and image communications.

"One approach that has been exten­
sively explored is an adaptation of IEEE
802.11 technologies, particularly
802.11b operating in the 2400-2450 MHz
band, known as the Hinternet,

"Also under the HSMM umbrella has
been an orthogonal frequency divi sion
multiplex (OFDM) system developed by
John Stephenson, KD60ZH, and tested
on the 6-m band. "

Photo D. This is Robert "Bob" Morgan, WB5AOH, mounting HSMM antennas on
the Austin Texas Red Cross Tower, which is part of the AARC club station, W5KA.

(Photo credit David, AD500)
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1
I
i (Ed itor's note: We would also add D­

STAR 1.2-GH z HSMM radio to this list. )
Figure 3 is a map of all the AR CH ES

node equipped hospitals in Austin, TX.
Th e highl y success ful ARC HES 2m/
70cm vo ice and packet radi os at nin e
Austin area hospit als provide key patient
data to the Ci ty of Austin Emerge ncy
Operat ions Ce nter during sig nificant
incid ents even if normal co mmunica tions
are unavailable .

All ARC HES sta tio ns beacon on
APRS every 20 minutes. If one of the
monit or co mputers does not hear fro m a
sta tion for an hou r, the operator in charge
is page d, with an automated message that
the automatic beacon has go ne out at the
hospital.

During eve ry ac tiva tion, pati ent data
and other traffic passed more qui ckl y and
accurately than all othe r techn iques test­
ed durin g the ac tiva tions. The ARC HES
program has been so successful that ham s
have been asked to ex pand the sys tem to

approximately 40 addi tiona l area hosp i­
tals and clin ics in ce ntra l Texas! Here is
the crunch ! During ac tiva tions with ju st
nine area hospital s, the EOC, and sever­
al portable "j ump kit s," all packet fre­
quencies were more than full, lead ing to
many co llisio ns of packets. With 40 or
more packet sta tio ns in the area, passing
packet data cou ld slow to a craw l due to
packet co llisio ns.

Th e statio ns co uld only tran sfer data at
1200 baud, at best. Atte mpts at usin g
9600 baud showed that co mmo n radios
do not pass 9600-baud data well. They
di stort the data so badl y that man y
rese nds are needed to get data through .
The effec tive data rate se ldo m exceeds
1200 baud .

The ob viou s so lution was to use an
HSMM rad io techn ique of adapting inex­
pensive Part 15 802 . 11 radios repu rposed
to use under Part 97 . The question was
could the necessary links be achieved in
the Austin area. Th e answer: AD50 0,

NG5V, and KD5MFW achieved a 10-mile
point-to-point link across downtown
Austin using only 35 mw (pho to E)!
Figure 4 is a sample map of the open routes
that were found on the 2.4 GHz band .

Photo F show s a North Austin Mobile
HSM M radio test site. Note the ubiq ui­
tou s MFJ-1800 antenna. They work
ex tre mely we ll but must be pro tec ted by
a th in plastic radome when used outside
in permanent install at ions.

The secret of HSMM-MESH® success
is in the use of OLSR (Optimal Links
State Rou ting). OLSR is sta te-of-the-art
mob ile networking software. Andreas
Tonnesen wrote the ve rs ion of OLS R
software being used for his Master's the­
sis. He wrote the code and made it to run
on the Linksys W RT54G W ireless router.
It is written on top of Open-WRT
firmware for severa l reasons: Andreas
suggested keeping trac k of one- and two­
hop neigh bor mesh nodes, not all mes h
nodes in the network. The trick is to

Figure 4. This is a sample of Glenn's use of Del. orm e Topo USA© to plot potential microwave routes for HSMM-MESH® in
the Aust in area.
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Photo E. Shooting to AD50 0 on the north side of town over the heavily populat ed
University ofTexas, Austin campus area showing 35 mw can go 10 miles over thou­
sands ofaccess points and microwave ovens in between. This is an HSMM radio test

site at the Solith Austin Medical Center. (Photo credit Glenn Currie, KD5MFWj

update the routing table list about eve ry
2 seco nds. Thi s allows nodes to com e and
go as co nditions allo w. Th ey will be
linked and passing data in 5 seco nds when
in RF range. Abso lutely no user interac­
tion is needed ! If a link is lost, data is auto­
matically rerouted throu gh other nodes,
aga in with no user interaction .

'{

Channels 2 and 3 as show n by the green
and blue acc umulate d rea dings . Both
units were tested for about 3 hour s for fre­
quency stability, etc.

The Wi-SPY spec trum analyze r cannot
follow the slide band as it goes much
lower in frequ ency out of the ISM band.
Glenn put it on Chann el II so he co uld

see the slide band with this inexpen sive
spec trum analyze r. The shift was right on
the money of what the crystal-modifica­
tion ca lculations predicted . Thi s fre­
quency shift makes the HSMM-MESH®
signal co mpletely invisibl e to Part 15 sta­
tions, and eve n to WiFi search engines
such as NetStumbler (http://w ww .
netstumbler .com/). The signal is totall y
WiFi stealth! The onl y way the signal is
detected is by using a spec trum analyze r,

Wow ! Now we have it: A complete
ham radi o (Part 97) inexpen sive spread­
spec trum tran sceiver on 2.4 GH z with
different frequ ency(s), different anten­
nas, and different firmware. The Hin ­
ternet has arrived !

ADV Demonstration
Alexa ndre Castellane, F5SFU, con ­

ducted the highli ght of the entire Ham­
Com 2009 HSMM 2-hour presentation
with his Amateur Digital Video (ADV)
live demonstration. Alexa ndre had pre­
positi oned four HSMM-M ESH® bat ­
tery-powered/fully-aut om atic nodes
throughout the huge Plano Con venti on
Ce nter. Using free strea ming video soft­
ware and an inexpen sive web cam,
Alexa ndre was able to wa lk throu gh the
entire co mp lex while we watched his
progress in the meeting roo m via this
mini -Hinternet arrange ment. The mesh
nodes functioned perfectl y. Each time
Alexandre walked out of ran ge of one
node with its simple rubb er-duck anten­
na, his streaming video traffi c would

HSMM "VFO" Crystal, or the
"Slide-Band" Radio Mod

Crystal frequ enc y chan ge makes it
impossible for standard 802 . 11 devices to
connect with an HSMM -MESH® "s lide
band " radio netw ork . The tests showed
that by making a simple 59-cent crystal
change the HSMM signals could be
moved to between IEEE Chann els 2- 3.

Figure 5 is from Wi-SPY ® by Meta­
Geek (http://metagee k.com). The yellow
shaded area shows the offi cial 802.1 I
Channel 2 center. The red shaded section
shows the official 803. 11 Chann el II.
Glenn had one crystal-modified Linksys
WRT54G and one unmodifi ed Link sys
WRT54G. He then directed the softwa re
for both of them to go to Channel I I.

The CPU clock and ethern et clocks are
totally different from the radio crys tal, so
both units "think" they are on Channel
II . Onl y the crystal-modified "s lide
band" unit is somew here bet ween

44 . CO VHF • Sum mer 2009

Photo F. David, AD50 0lHSMM mobile with his trusty MFJ-1 800 antenna.
(Photo credit AD50 0j
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Figure 5. This spectrum analysis is from Wi-SPY® by MetaGeek (http://m etageek. com). The yellow shaded area shows the
official 802.11 Channel 2 center. The red shaded section shows the official 803.11 Channel II.
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busine ss, and almo st any kind oforganization.
The first editi on of this book helped thousands
of people engage in community networking
activities. Thi s revi sed and expanded ed ition
add s coverage on new netw ork monitoring
tool s and techniques, regu lations affe ct ing
wire less deployment , and IP network admin­
istration, including DNS and IP Tunneling.
( 182 pages. Sec ond edition, © 2003, pub­
lished by O'Reilly & Associates, Inc.)

802.11 Wireless Networks: The Definitiv e
Guide, by Matthew S. Gast. Cre ating and
admini stering wireless network s. Wirele ss net­
works are also more flexible, faster and easier
for you to use, and more affordable to deploy
and maintain . The de facto standard for wire­
less networkin g is the 802.11 protocols, which
include Wi-Fi (the wireless standard known as
802.11b) and its faster cousin, 802.llg. But it' s
wise to be familiar with both the capabilities
and risks associated with the 802.11 protocols.
Thi s book the perfect place to start and is
designed with the system administrator or seri­
ous home user in mind . It' s a no-nonsense
guide for setting up 802.11 on Windows and
Linux. Amon g the wide range of topics cov­
ered are discussions on: deployment consider­
ations, network monitoring and performance
tuning, wireless security issues, how to use and
select access point s, network monitoring
essenti als, wirele ss card configuration, and
security issues unique to wireless networks.

Until next time, feel free to write with
your questions and comments to: <k8ocl
@arrl.net> or <kd5mfw@arrl.net>.

73, John , K80CL

References
HSMM referen ces in order of preference

for getting started. All of these are availab le
from the ARRL Book Store: <http://www.
arrl .org/c ata I0 g/? ca teg o ry = Di g i tal +
Communications&words=>.

ARRL 's VHF Digital Handbook, by Ste ve
Ford , WB8IMY. Without complicated
"owner' s manual " jargon this book presents
the materi al throu gh a unique how-to
approach and friendly, conversational style.
Readers will understand how to setup and
operate their equipment and software, and
make the best use of their VHF digital station.
Content s include: Packet Radio Funda­
mental s, APRS, D-ST AR , High Speed
Multimedia, Digital Meteor Scatter and
Moonbounce, Technical Descriptions, plus
digital applications in public servi ce and
eme rgency communications.

Building Wireless Community Network s,
2nd Edition, by Rob Flickenger. This book is
about getting people online using wireless
network technology. The 802 .11b standard
(also known as WiFi) makes it possible to net­
work town s, schools, neighborhoods, small

www.cq-vhf.com

Photo G. A typical inexpensive web cam
purchased used fo r $39.95. (Photo

credit Glenn, KD5MFW)

automatically be relayed to the next node.
It was stunning to watch!

Photo G shows a typical inexpensive
web cam purchased used for $39 .95.
John, K80CL, uses one he purchased
new at the Dayton Hamvention® that is
even smaller and sold for even less.
Couple this with some free video stream­
ing software such as Microsoft
NetMeeting® and you are on ADV!
Hope to see you soon!
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By Joe Moell,* K00V

HOMING IN
Radio Dir'ection Finding for' Fun and Public Ser'vice

Championship Foxhunting Brings
the World to Boston

Ten-thousand years ago the area south of today ' s Boston
was the home of Algonquian natives called the
Massachusett, meaning "people of the great hills." That's

how the state got its name. Nowadays, those hills are a major
source of recreation, with skiing every winter followed by hik ­
ing, fishing , camping, and swimming in the warm months . Thi s
year, for the first time, they were the site of a multi-nation RDF
(radio-direction-finding) contest.

International-rules on-foot RDF contesting (also called fox­
tailing), radio-orienteering, and ARDF, came to the USA 18

- : years ago . In the early years, the only stateside activity was on
i the West Coast. The first major event east of the Mississippi

didn't take place until 2002. Ideal radio-orienteering locations
exist in New England, but only one person from that part of the
country became an ARDF regular. He is Vadim Afonkin, ex­
UZ3A YT, of Boston .

Vadim learned the sport as a youth in his native Rus sia.
Indeed, he learned it well, because beginning with his first USA
championship s in 2003 , he has taken overall top honors almost
every year. Last fall, he volunteered to put on the 2009 cham­
pionships for USA and IARU (International Amateur Radio
Union) Region 2 (North and South America).

i

I
I

I
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A Mostly One-Man Show
Normally it takes a club or a large committee to put on an

ARDF event of this size and scope. However, Vadim, now
KB IRLI, did almost all of the leg work himself. He got excel ­
lent cooperation from the NEOC (New England Orienteering
Club) in arranging for the site and getting detailed orienteering
maps. In return, he taught ARDF to interested NEOC mem­
bers-more about that later.

With diplomatic help from ARRL Headquarters, Vadim invit­
ed ARDF experts from eastern Europe to come to Ameri ca to
take part. He found discounted lodgin g for participants and extra
RDF gear to loan to beginners. Most important, he set two world ­
class ARDF courses, one on 2 meters and the other on 80 meter s.
" I want to take our USA team up to the next level ," he told me,
"so we all will do better at future world championships."

Vadim and I discussed two possible forest locations for the
contests. One was in the western part of the state, a lengthy
drive from Boston. The other was Blue Hills Reservation, the
former home of the Massachusett natives, just 10 miles
south of the Cradle of Liberty. These 7000 acre s are the largest
open space within a major metropolitan area. Most of the
woods are runable, if you don't mind trails that go up and down
300-foot hill s.

*P.O. Box 2508, Fullerton, CA 92837
e-mail: <kOov@homillgill.col1l>
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Every fi ve minutes, up to f our competitors in different age/gen­
der categories are started as fox # I begins transmitting. In the
2-meter starting corridor are Addison Bosley f rom Kentucky,
the youngest competitor at this year 's championships, and Bill
Smath ers, KG6HXX, a long-time radio-orienteer f rom
California who is now in M50 category. (All photos by

Joe Moell, KfJOV)

The Blue Hills Reservation is away from the expensive down­
town area, yet it' s eas ily reach ed by commuter rail. My only
concern about this site was that high levels of urban ham activ­
ity and other RF sources might adversely affect 2-meter ARDF
receivers, especially older European models which have wide
intermediate-frequency stages . As it turn ed out, these worries
were mostly unfounded I and Blue Hills was an ideal location.

Radio-orienteerin g championships in the USA always attra ct
interest around the world, despit e the diffi cult y of ge tting visas
from some countries to visit the states. For a while, it appeared
that foxtailers from China and Mongolia would atte nd, but that
didn't work out. The final list of competitors included repre­
sentatives from Australia, Canada, Germ any, Japan, Russia ,
Sweden , the United Kingdom, and the Ukraine.

Among the starters were eight Massachusett s residents, none
of whom had been to a large ARDF event before. Five of them
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At Friday 's equipment checkout session in Breakh eart
Reservation, Bob Frey, WA6EZV. shows his home-built 2-meter
ARDF receiver to the two Japan ese participants, Kentaro Kurogi

and Masahiko Mimura.

Russian ARDF champion Igor Kekin didn 't look winded as he
punch ed in at thefi nish line of the 2-meter foxhullt . Even though
he is over age 50, he competed against runners in their 20s and
fo und all five transmitters in ju st under two hours to win a

bronze medal. ..

were memb ers of the NEOC. Their expe­
rience with map-and-compass navigation
ga ve them a goo d start in the sport.
Beginning in March , Vadim helped them
achieve RDF skills by putting on prac­
tice s and "dry run s" in sites such as
Franklin Park .

In the three decad es since intern ation­
al rules for ARDF were first set down in
the nations of Europe, the numb er of offi­
cial age/gend er divi sion s has grown from
three to nine . Male s between 20 and 39
years of age must search for all five tran s­
mitters. Those in the two categori es cov­
ering ages from 40 through 59 need find
only four , and those 60 and over need go
for only three.? Howe ver, men of any age
can sign up for the M21 category, putting
them up again st men in their 20s and 30s
and havin g to see k all five tran smitters.

Up and Down
NEOC' s map of the wes tern section of

Blue Hill s encompasses almost 2000
acre s. All of it was used for each of the
two transmitter hunt s. The fini sh areas for

www.cq-vhf.com

Because it was on a hilltop . many competitors stopped at the end of the 2-meter cor­
ridor to plot bearings on all the transmitters. David Williams, M3WDD, of the UK
went on to will gold in the category for men over age 40 by findin g four faxes in less
than an hour and a half The GPS device all his left wrist does not help him with

navigation. but it records his route for later analysis.
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Organizer and host Vadim Afonkin, KBi RLl (at left ), congratulates Boston orientee r
Leszek Lechowicz; Ni l L, on his success in hisfi rst ARDF championships. Leszek was

fo urth in the M40 catego ry on 2 meters and second on 80 meters.

Nikolay Ivanchihin, UR8UA. runs up the 2-meter starting corridor. This amazing
Ukrainian competed in the same category as 20- to 40-year-olds and was over i5

minutes f aster than any of them on both bands.
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2 meters on Saturday and 80 meters on
Sunday were close to the beaches of
Houghton Pond in the south. The starts
for the two days were at opposite ends .
Knowing that 2-meter signa ls ca n be
blocked and reflected by terrain features
and wanting to make sure that all of them
cou ld be heard, Vadim chose the top of
Buck Hill for the start of that event. At
480 feet elevation, it is the highest point
in the eas tern half of the hunt area.

Vad im ' s world-class 2-meter co urse
was 3.5 miles point -to-point from start to
each of the five transmitters in optimum
order and then to the finish. Actual routes
of the co mpetitors were consider abl y
greater than that, of course. Four of the
foxes were near the tops of Burnt Hill ,
Tucker Hill , Hou ghton Hill , and Hem­
enwa y Hill. The fifth was on the stee p
eas tern slope of Great Blu e Hill near
Wild cat Notch.

Th e undi sputed " Bes t in Sh ow" for
2009 was 58-year-old Nik ola y Ivan­
chihin, UR8UA, of the Ukraine. He
chose the five-fox M21 catego ry and eas ­
ily defeated men hal f his age and
younge r. Impressive performances on 2
meter s in M2l were turn ed in by
Matthias Kuehl ew ein , DL3SDO; Igor
Kekin; Jay Thompson , W6JAY; and Ian
Smith, but UR8UA beat them all by 27
minutes or more.

What is Nik ola y' s sec ret? It isn 't his
equipment, which for 2 met ers is a stan­
dard Ukrainian ARDF recei ver built into
the boom of a three-elem ent Vagi .
According to David Willi ams, M3WDD,
of the UK, Nik olay has perfected the abil­
ity to predict the likely hidden transmit­
ter locations and to continuously estimate
his distan ce from each one by listening to
the signaJ.3

Many hun ters closely followed their
bearin gs and navigated directly tow ard
each fox in what they judged to be the
optimum orde r. Goin g cross-country
slowed them down, as they had to go ove r
hill s and through heavy vege tation. By
co ntras t, Nikolay and some other experts
made good guesses about the fox loca­
tions, and then ment all y plott ed fast
co urses to eac h using the trail s. They
would co ntinue on the trail until the sig­
nal was close and directly to the side, and
then dive into the woods to punch in at
the tran smitter.

David ' s performance was outstanding,
as we ll. M3WDD was the runaway leader
in the four-fox M40 category both days.
He was more than an hour faster than sec­
ond place on 2 meters. Tw o weeks before,
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The Yaesu FT-857D is the worlds 's smallest
HFNHF/UHF multimode amateur trans­
ceiver covering 160 m to 70 cm with 1OOW on
HF. Now with 60 meters and DSP2 built-in.
FREE Yaesu orange mug with FT-857/897 .

Please see our web site
www.downeastmicrowave.com
for our Catalog, detailed Product

desc riptions and interfac ing detail s.

Down East Microwave, Inc.
19519 78th Ter.

LiveOak, FL 32060 USA
Tel. (386) 364-5529

info@downeastmicrowave.com

IDown East Microwave Inc. I
We are your # 1 source for 50MHz
to 1OGHz c omponents. kits and
assembl ies for all your amateur

radio and Satellite projects.
Transverters & Down Converters.

Linear power amplifiers. Low Noise
pream ps. coaxial components.

hybrid power modules. relays.
GaAs FET. PHEMT's. & FET's. MMIC's.

m ixers. c hip components.
and other hard to find items.

T-Hunters and FCC
Together Again

In previous co lumns, I have given
exa mples of coo perat ion betwee n the Los
Ange les FCC office and hams in ARRL' s
Amateur Auxiliary. Wh en Ca therine
Deaton retired as head of that FCC branch
and Riley Hollingsworth stepped down
from his enforcement post in Wash­
ington , there was co nce rn that things
would never be the same aga in. Indeed,
they were n' t for a whi le, with the Los
Angles FCC staff being managed by the
Den ver office and a drop-off in emphasis
on response to amat eur radio matters. In
the fa ll of 2008, FCC headquarters
instructed the field offices that their high­
est prior ity was to help co nsumers with
the transition to digital television .
Staffers were assig ned to give presenta­
tions at senior resid ences and to other
consumer gro ups, leaving them little time
for anything else .

Now Laura Smith has taken ove r ham
radio enforcement matters in Washing­
ton . A newly appointed District Director ,
Nader Haghi ghat, is running the Los
Ange les office . Th e DTV transiti on is

Va leri Geo rgiev of Mont real , who
sprained his ank le and had to drop out of
the championships after findin g one 2­
meter transmitter.

Hats off to KB IRLI for giv ing a jump­
start to ARDF in New England. Judging
by the enthusias m of the Eas t Coast new­
co mers in attendance , interest in the sport
has risen to a new high. However, Vadim
can' t keep the momentum go ing by him­
self. It' s time for others to step forward
and help arra nge local eve nts with pub­
licity sent to all the nearby ham clubs. A
session in New England during eve ry
warm-weather month wo uld be ideal.
Vadim will appreciate your support, too,
because he needs to train so that he can
be in the runn ing for membership inTeam
USA 20 10.

Several attendees at Blue Hill s ex­
pressed interest in hosting next yea r's
USA Championships in their localities.
The 20 I0 champio nships must take place
no later than mid-June so that Team USA
can be se lected for the Fiftee nth World
Championships in Croatia. If you like the
idea of having dozens of enthus iastic
hams and would-be hams co ming to your
hom e tow n to hun t radio foxes in the
woods, see the article on my webs ite
about championships hostin g? and con­
tact me to discuss it.

he had won the 2-meter hunt at the British
ARDF Champio nships in Shro pshire,
England.

At last yea r's World Champions near
Seo ul Korea, UR8UA took fifth place on
2 meters in the M50 category . Thi s was
the category in whic h George Neal,
KF6YKN, was third, makin g him the sec­
ond Team USA memb er to bring home a
medal from a World Championship
event.f On the pod ium with George that
day was Igor Kekin of Russia, who won
the go ld in that ca tego ry. KF6YKN
couldn' t be in Boston this yea r, but Igor
came as a vis itor. He chose to run in M21
and took third place on 2 meters behin d
UR8UA and DL3SDO .

At eve ry USA championships there is
friendly rivalry between the OH-KY-IN
(Ohio, Kentucky, and Indiana ) group in
the Cincinnati area and the foxtailers from
California to see who will get the most
meda ls. Thi s year, it looked like the bat­
tle ended in a draw with one of each color
medal won by each group. For Ca lifornia ,
Bob Cooley, KF6VSE, took gold in M60
on 80 meters and bronze on 2 meters. Jay
Hennigan, WB6RDV , got silver in M50
on 80 meters. For the Cincinnati group,
Dick Arnett, WB4SUV, captured gold In
M60 on 2 meters, Matth ew Robbins,
AA9YH, picked up silver in M40 on 2
meters, and Bob Frey, WA6EZV, took
home bronze in M60 on 80 meters.

But wait, there was a new team mem­
ber from OH-KY-IN. Addiso n Bosley of
Erlanger, Kentu cky is the grandso n of
Dick Arne tt. At age II , he was the
youngest competit or at these champi­
onships. Addison earned go ld medals in
the M 19 catego ry on both bands. Con­
gratulations, Addiso n!

Also performin g well as a gro up were
the new hunters from Massachusetts. Lori
Huberman- won go ld in W21 category on
both bands. Brendan Shields was award­
ed bronze in M2l on 80 meters. Leszek
Lechowicz, NI I L, received silver in M40
catego ry on 80 meters. The best group of
all in the medal count comprised the visi­
tors from abroad. Seven gold, seven sil­
ver, and two bronze medals went into suit­
cases for overseas flights home.

Complete result s and many more pho­
tos are on my "Homing In" website at
<www. homingin.co m> .

As always, firs t-aid expert April Moell ,
WA60PS , was ready for any medi cal
probl ems. Thi s yea r she had help from
Pavel Nelyubin , a cardiac nur se at
Brigham and Wom en ' s Hospit al in
Boston. The most serious injury was to
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Ten minutes before their start times, competitors clear their
electronic scoring "sticks" and receive their orienteering maps.
Mark Diggins, VK3MD, is marking the start and fini sh loca­
tions on his map. He is Australian, but is presently

working and living in the Boston area with his family.

co mplete and amat eur radio aga in has visibility in the enforce­
ment branch . For example, there was rapid response in May
when the Oran ge Section Amat eur Auxiliary presented the case
of the co ncrete co mmunicators.

In late April, hams in central and north ern Oran ge Count y
began hearing co nversations on 146.025 MHz, the output of
K6S0A/R, which is owned by SaARA, the South Orange
Amateur Radio Association. The transmissions were clearly for
business and appea red to be related to construc tion work.
SaARA has regul ar hidden tran smitter hunts, so some mem­
bers were already equipped to go into action to find the source.
Two of them , Richard Saunders, K6RBS , and Richard Clark,
N6UZS, reported strong signals in the cities of Oran ge and
Cos ta Mesa. However, the strength and direction of bearin gs
were not the same from one day to the next.

Transmitter hunters in the Amateur Auxili ary soon joined in.
The search wasn 't simple, because the activity wasn 't daily and
it was sporadic on the days when it occurred. Next came reports
of stro ng signals in Anaheim and Yorba Linda . From the some­
times-salty conve rsations, T-hunters concluded that they were
listenin g to the handi e-talki es of a concrete supplier at various
job sites.
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Veteran radio-orienteer Per-Axel Nordwaege r, SMfJBGU, was
course-setter fo r the 1994 ARD F World Championships in
Sweden. Even though he is now over 70 years old, he contin­
ues to be a regular competitor. ln this firs t trip for him to the
USA fo r ARDF, he went up against competitors in their early

60s and took home two silver medals.

On May 2 1, one of the Auxiliary members7 hit pay dirt at a
construction site of the Diemer Filtration Plant in Yorba Linda.
Photos and recordings were sent to the FCC, and within a week
the interference was gone. The concrete supply firm had obtained
its handi e-talki es from a comm ercial two-ray radio supplier,
which had mistakenl y programmed them to transmit and receive
on 146.025 MHz instead of 156.025 MHz. With no frequen cy
readout and with tone squelch operational in their receivers, the
concrete workers could not hear the SaARA repeater and had
no idea that they were using an amateur radio frequ ency.

For FCC field eng ineers, this wa s a simple case bec ause all
the y had to do wa s ve rify the inform ation provided by the
Am ateur Auxiliary. It cert ainl y pal es in co mparison to the
work that office had to do on a recent non-am ateur matter.
According to the FCC Notice of Liability iss ued May 14, the
first complaint came in on February 25. Somebody wa s delib­
erately interfering with maintenance and security two -way
radi os at Th e Oaks Shopping Center in Thousand Oaks, about
25 miles wes t ofdo wnt own Lo s An geles. The perpetrator was
harassin g the employees by voice and by sending strong
pul sating signals on the security repeat er input frequency,
rendering it useless.
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4. The story of ARDF Team USA at the
2008 World Championships is in "Homing
In" Fall 2008 CQ VHF.

5. Lor i is the dau ghter of Ruth Bromer,
WB4QZG, of Raleigh, North Caro lina. Rut h
also competed and received two gold medals
in the W50 category .

6. "Tips for Host ing ARDF Championship
Events " at <www.homingin.com/host.html>

7. I would like to cred it this person by name,
as well as the FCC staffers who handled the
case, but they wish to remai n ano nymous.
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tion on 89.7 MH z atop a hill at the south­
western co rne r of the reservation.
Fortunately, the QRM diminished as hunters
got into the woods closer to the foxes.

2. Competitors don ' t get to choose which
foxes to omit. They are told in advance which
fox numbers are the ones they must seek .

3. Championship 2-meter ARDF transmit ­
ters usuall y send A2 modul ation (AM with
CW tones). The RF carrier was keyed with the
CW at this eve nt, but sometimes the carrier is
continuous.

Notes
I. Almost all of the 2-meter sets worked

fine, but to eve ryone 's surprise, man y 80­
meter receivers were pumm eled at the start­
ing line by WGBH -FM , the IDO-kilowattsta-

Using one of the agency ' s mobil e
direction-finding vehicl es, an engineer
from the FCC office found the source of
the pulsating signals on March 5 at a
secure communications building on Oat
Mountain, 19 mile s northe ast of the mall.
The agent also discovered a beam anten­
na for the sec urity frequency pointing
toward Thousand Oaks.

The next day, the FCC collaborated
with the Ventura County Sheriff' s
dep artment in an effort to find the person
behind the hara ssing and jamming. By
now, NOAA weather radio was being
retransmitted on every Oaks two-way
channel. FCC told the Oaks workers to
get the perp talkin g and to keep him going
for as long as possible . The workers did
and then listened to him tell them that he
had warned of this three weeks ago , that
they needed to cancel their Iicense for the
security repeater frequency pair , and that
they should request a new frequency
becau se "we need this channel."

That evening the FCC tracked the
source of the voice to a vehicle in a park ­
ing structure of the National Park
Service, ju st across the street from The
Oak s. Kevin Bond y, the per son in the
vehicl e, hold s a GMRS (General Mobile
Radio Service ) station licen se. He was
told that as a FCC licensee he had to allow
an inspection of his transmitting equip­
ment or face a possible fine. Bondy did
not permit the inspection.

From then on, there was no furth er
interference to radio operations at The
Oak s. Three day s later , the FCC went
back to Oat Mountain and found that the
beam antenna was gon e. The FCC' s
Notice of Apparent Liability to Bond y
cites unlicensed radio operation and
intentional interference on a willful and
repeated basis. It imposes a $24,000 fine .

Sheriff' s officers executed a search
warrant at Bondy' s home, findin g over
200 pieces of two-way radio gear. There
were also a few amateur radio item s and
some commercial broadcast equipment,
including a one-kilowatt FM tran smitter.
That office is now attempting to deter­
mine if any of this equipment was stolen.

Are you using your RDF skills to help
the Official Observers in a Local Inter­
ference Committ ee of the ARRL Amateur
Auxiliary? Please write and tell me about
the success of that cooperation in solving
the interference problems in your area .
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By Rich Arland,* K7SZ

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

It's Summertime ... Antenna Time!

Photo I. This is the five-pack ofcolored vinyl tape availabl e for under $2.00 at Wal­
Mart. This stuff is great for labeling large coaxial cables using a color code ofyour
choice. Writing the desired cabling info on the tape using an ultra-fine tipped black
"Sharpie" permanent marker yields a fool-proof method of keeping track of your

cables inside the shack.

5 ummer is here, and about time, I
might add! Man, I don't know
about you, but there is something

about this time of the year that inspires
me to do a number of things around the
shack/antenna farm. Coming out of the
winter doldrums and the torrential spring
rains, performing some antenna mainte­
nance or rearranging the shack seems
somehow the "correct" things to do.

In the spring issue of CQ VHF we dis­
cussed the shack, the ops bench, and a
generalized list of things to do to get ready
to operate. I had some excellent shots of
my new shack ops bench, both unclut­
tered (shortly after I built it-about 3
hours later) and overrun with "stuff '
(about 3 1/ 2 hours after I built itl), which
serves to emphasized the FSS (flat sur­
face syndrome) that accompanies a new
piece of shack equipment/gear/furniture.
Unfortunately, I managed to either mis­
place or delete the images in the camera!
I hate when that happens]! However,
you'll be relieved to know that I have con­
quered FSS, at least temporarily.

The emphasis of this column, to date,
is to set up a new shack with the idea of
using (and/or reusing) items from the old
shack, or, if you are just starting out,
guide you through the minefield of
spending money when not really neces­
sary . Frugal is the password in this
endeavor. With today 's economy in a
shambles, taking a tight-fisted approach
to a new shack is not only a sound idea,
but one that should secure easy approval
from the rest of the family.

On a recent return trip to our old home
in Pennsylvania, I spotted myoId shack
operating position-a computer desk from
the local Ikea store. It wasn't being used,
so it made the return trip back to Georgia
with us. This desk is quite roomy, in the
way only the folks at Ikea can visualize ,
design , and manufacture . The reacquisi­
tion of this ops bench meant that the bench
I procured at Wal-Mart earlier could be

*770 William St. SE. Dacula, GA 30019
e-mail: <k7sz@arrl.net>
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used as a workbench , thereby allowing me
to keep an uncluttered operating area while
doing maintenance on a rig or building a
new piece of gear for the shack.

Coaxial Cable
One idea that struck me early on in

planning phase of this new shack was to
be able to route the RF coaxial cable and
ladder line via a patch panel mounted on
an inside wall of the shack. This idea
turned out to be very simple to imple­
ment. I brought each coaxial cable from
the outside antennas in under the eaves of
the roof via holes under the eaves . From
there each cable was routed across the
inside of the attic and down the inside
wall of the shack between the wall joists.
An 8" x 8" square hole was cut into the
sheet rock on the inside wall of the shack
and each cable was brought out for prep­
ping (affixing coaxial connectors) prior
to drilling and mounting the aluminum
patch panel to the wall. The patch panel ,
a 9" x 9" x l/S" piece of aluminum stock,
was drilled for various coaxial feed­
through connectors to include BNC and
SO-239 bulkhead connectors. Addition­
ally , I added a set of feed-throughs for

300- and 450-ohm ladder line. The patch
panel is attached to the wall via some
sheet-rock mount s and makes for a very
neat, professional antenna installation.

Each antenna is separately routed
either directl y to or via an Alpha Delta
coaxial switch to the radios . This adds a
lot of flexibility to the shack while keep­
ing the rat' s nest of wires/cables to a min­
imum. With the addition of wire labels
(both on the input and output side of the
patch panel j you can accurately grab the
proper RF feed line if the need arises.

Speaking of cable/wire labels,
RadioShack sells (or used to) several dif­
ferent types of labels. Of course they are
drastically overpriced for what they are,
so how about we make our own ? Labeling
your feed lines and AC/DC power cords
not only makes sense , it doesn't need to
be expensive.

For RG-6 , RG-8X , RG-58, or RG-59,
the plastic tabs from loaves of bread
makes dandy label s. One side normally
has some kind of date/time code stamp
while the opposite side is blank, allowing
you to write the info regarding the cable.
This plastic tab is then placed around the
cable near the coaxial fitting and viola,
each cable labeled!

Visit Our Web Site

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



Photo 2. This photo shows how the plastic ties from bread/bagel bags can be used
to tag smaller coaxial cable such as RG-8X, RG-58, and RG-59.
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Part No. Descr ip ti on Price
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UHF Male Silver Teflon, Gold Pin 1.50
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Frts UG-21 DIU & UG-21 B/UN's
N Male for RG·8 with 9913 Pin
N Male lor RG·8 with 99 13 Pin
N Male 10 50-239. Teflon USA

N Female to PL-259, Teflon USA

The R.F. Connection
213 Nort h Frederick Ave., #11 CO

Gaithersbu rg, MD aoarr- (301) 84G-S4n
600-763-2666

FAX 301-669-3660
www.lherfc.com

Complete Selection Of MlL·SPEC Coax, RF Connectors And Relays

UG-21D19913
UG-21B19913
UG-14 6AIU

UG-83BIU

Finding WorldRadio Online
To access the

current issue of
WorldRadio

Online as well
as past online
issues, helpful

downloading
tips and other

information, you'll
need to go to the

WorldRadio Online
Welcome Page on the

CO website .
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QDOCTOR~

Rotors, Parts and Repair Service
Reconditioning Large or Small

American Made Rotors
Repair-$50.00· Rebuild-$100.00·

• All parts in stock for immediate
delivery.New units for sale.

Trade-ins welcome.
' LABORONLY-PARTS &SHIPPINGAoomONAL

HamTesttmline'
Web- based training for the
ham radio written exams

~ Quick, easy way to learn.
~ 100% guaranteed - you pass the

exam or get your money back .
~ Better than random pract ice tests.
~ Provides additional information.
~ Presents concepts in logical order.
~ Tracks progre ss on each question.
~ Focuses on your weak areas with

" intelligent repetition ".
~ Better than books - question drill

keeps you engaged .
~ Try our free t rial.

www.hamt estonline.com

Here's how to do it:
(1) Go to the CO magazine homepage
at -cwww.cq-arnateur-radio.corr» .
(2) Find the WorldRadio Online logo to
the left of the CO magazine covers.
Click on it. This will take you to the WRO
Welcome Page , where you will have
several options. There are links to a
variety of informational pages . We
recommend that you read the "Viewing
and Downloading Tips" before doing
anything else. The Back Issues link will
take you to previous issues (beginning
2/09) to download and view . Enjoy!

Photo 3. A plastic
tag on the coaxial
cable for my QRP
wattmeter. This is
a very inexpensive
way to assure that
you can easily
identify all the
cables in your
shack at a glance.

Let' s back up a bit and talk about coax ­
ial cab le and its role as an RF feed line.
Coax has been arou nd for over 60 years
or so, being deve loped for the military
during WW II. This type of RF feed line
is cons idered to be "unbalanced," since
normally one side (the shield) is co n­
nected to gro und, as opposed to open-

RF Feed Lines and More

tical and/or Yag i antenna elements.
Matc h the colors to the proper ends of the
alumi num tubing and you know instant­
ly where eac h piece of tub ing goes
toget her to make your antenna. This is
great for those types of antennas you
might use for Field Day, portable/m obile
ope ratio ns, or VHF/U HF hilltopping
when you need to quickly assemble the
antenna without the instruction manual.

www.cq-vhf.com

For larger cable such as RG-8 , RG-I I,
RG-213, 9913F, or LMR-400/600, we
need to do something different. Sure , you
can hit the local RadioShack and pick up
a selection of thei r pricey labels, or you
can make a run to Wal -Mart and in their
automotive center grab a selectio n of four
rolls of co lored electrical tape for less
than $2.00! The selection of colors nor­
mally includes blue, red, yellow. and
white , giv ing you four dis tinct color-cod­
ing schemes: blue for VHF, red for power
cab ling , yellow for HF, and white for
whatever is left over. You can write on
this type of tape using Sharpie® penna­
nent markers (I prefer the ultra-fine-point
type) so you know at a glance what cable
you are looking at.

A spin-off of using the multi-colored
electrical tape is you now have a method
of labeling the vario us parts of your ver-
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Photo 4. Antenna for SATC DM shows your auth or slav ing away shortly before Field
Day to put thefi nishing touches on an 8-e lement Quagi ante nna fo r the 435-MHz down­
link on A D-5 1. The original article was published in QST about 20 years ago and it can
befo und today on the "Members Only " portion ofthe ARRL websi te. Follow the instruc­
tions and yo u will have an exce llent high -gain , very inexp ensive UHF antenna that will
work on the low end of 70 em as well as the sate llite sub-band. The ant enna in the or ig­
inal article was designed as a 15-element UHF Quagi, but I j ust shortened it by about
halfand got good result s according to my MFJ Model 269 ant enna analyzer. Rest ass ured
that at least one of these 15-element ant ennas will be on the roof shortly. The 8-e leme nt

one I built for Field Day 2009 will be my portabl e UHF ante nna.

-
;:M!'

wire or ladder (window) line (300, 450,
and 600 ohm), which is considered to be
"balanced" since both sides are normal­
ly above DC and/or RF ground. Coax is
much easier to use and to route. Ad­
ditionally, the outer shield of the coax
helps reduce RF radiation from the feed
line. There is a trade-off, of course, as
coax is lossy, and the losses increase as
the frequency of operation is increased.

Coaxial connectors come in a variety
of shapes and sizes with the most com­
mon being BNC and UHF connectors
(PL-259 and SO-239). N-connectors are
used in UHF application s, but there is
nothing sacred about this. I know hams
who use N-connectors for all their RF
feed lines, even those in the HF portion
of the ham bands.

I know for a fact that there are a lot of
folks out there in ham radio land who do
not know how to properly install UHF and
N-connectors. This can also be true of the
alleged "professional" communicati ons
technicians: I recently received about 500
feet of RG-8 and RG-2I3 cables of vari­
ous lengths taken from a local TV station
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during a remodeling of their studios and
master control. Over half of them had
either faulty or crudely installed PL-259s
or N-connectors! This was from a com­
mercial TV station that should be employ­
ing competent broadcast engineers! How
did I find out about these errant connec­
tors? Visual inspection of each connector
caught mostof the problem coaxialcables.
However, I had the foresight to terminate
each cable in a non-reactive 50-ohm
"dummy load." Then, using a MFJ model
269 antenna analyzer, I swept each cable
from 1500 kHz to 500 MHz. This caught
an additional three cables that had what
appeared to be properly installed connec­
tors! The moral of this story is don't trust
everything you see. Check, then double,
check to be thorough.

As for the proper method to install
BNC, PL-259 and N-type RF connectors
on various sizes of coaxial cable, consult
any edition of the ARRL Handbook or the
ARRL Antenna Book . Both have excel­
lent illustrated step-by-step instructions.
Also, the Radio Handbook by Bill Orr,
W6SAI (SK) has a slightly different

method that I have used for over 30 years,
and never, ever have I had a PL-259 con­
nector fail! Just follow the instructions
and you won' t have any problems.

Now some of you will be asking your­
selves, "W hy would Arland use old,
discarded coaxial cable in place of buy­
ing new, cert ified quality coax?" Glad
you asked! Although these asso rted
lengths of large-diameter coaxial cable
had been used for many years in the
TV stations, they were never exposed to
the ultraviolet rays of our sun, which
will definitely degrade the coax over a
period of time. These cab les were all
used indoors, betwee n studios, master
control, and video editing booths, so the
normal degradation assoc iated with
outdoor coax ial runs does not apply.
However, being ultra-conservative in
my approac h, I swept each piece of coax ­
ial cable (again using the MFJ 269 anten­
na analyzer) to ensure that each cable
would perform from HF right up to and
including 70 ern,

Using these varied runs of surplus coax
saved me a bundle, since I have four
VHF/UHF omni antennas, an HF vertical,
and a 3-element Yagi tri-band beam at
K7SZ. Future expansion plans call for
adding several OSCAR antennas along
with a 2- and 6-meter and 70-cm terrestri­
alweak-signalantennas.These VHF/UHF
antennas will get the 99 l3F or LRM-400
treatment, so the money I saved using the
discarded coax from the TV station allows
me to go first class on the high-band weak­
signal arrays. After all, I am not a big fan
of using the checkbook or a piece of plas­
tic to buy my way to a new shack!

Antennas for my new shack consist of
a Cushcraft R-5 vertical for HF, a 40­
meter dipole fed with 300-ohm ladder
line, and three KU4AB VHF/UHF "halo­
style" antennas for 2 meters, 6 meters,
and 70 em (www.ku4ab.com). They nest
quite nicely in about 4-5 feet of vertical
mast mounted on the side of the rear
porch. A Blue Star dual-band J-pole sits
at the top of the stack (www.
bluestarantennas.com). We' ll talk more
about these antennas next time, but suf­
fice it to say, these antennas are a good
value for the money.

On a final note, this column is being
written just prior to Field Day. I hope I
worked some of you either on HF or 6
meters, if the band opened up. I was pro­
viding the satellite station for the W4RG
Field Day team. CU on the birds!

73, Rich, K7SZ

Visit Our Web Si te
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By Mark Thompson, WB9QZB

DIGITAL RADIO
Digital Technology on VHG UHG and Microwaves

Digital Connectivity:
It's About the Network

Until the ear ly 1980s operating the
digital modes meant making a
co ntac t usin g RTTY on HF or

VHF. In the ea rly 1990s other data
modes, such as AMTOR and PACTOR,
usin g multi -m ode contro lle rs, we re
implem ented by co mpanies such as AEA,
Kant roni cs, and MFJ. In the late 1990s
new digital data modes-PSK, for
instance-began to be impl em ent ed
using software and sound-card techn olo­
gy . Wh at all of these dat a modes have in

*P.O. Box 45 7. Palatine, IL 600 78
e-mail: <lVb9qzb@arrl.net>

co mmo n is that they're simplex hal f­
dupl ex based and require no other net­
work technolo gy in order to use them.

Packet radio was introdu ced in the early
1980s; this was the first time a digital net­
work was implemented in ham radio.
Every packet TNC (Te rminal Node
Co ntro ller) was a digipeater that could
repeat a digital packet of inform ation . In
the early days of packet it became com­
mon to digipeat through seve ral TNCs.
During band openings it was often a chal­
lenge to see how far away you could digi­
peat and either connect to a remote TNC
or BBS (Bulletin Board System ). As pack-

et radio became more popul ar, packet fre­
quencies became very conges ted, with
packets often co lliding with one another.
Digipeaters often were placed at high loca­
tions with the ex pectation of extending the
range of digipeating. Unfortunately, these
high-location digipeat ers cau sed co lli­
sions ca lled the hidden transmitter effect.
The hidden transmitt er effect occurs when
not everyone on a frequency can hear one
another, resultin g in TNC s tran smitting at
the same time with packets colliding with
eac h other causing a reduction of ove rall
throu ghput. Consequentl y, high-location
half-duplex digipeaters often incre ased
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Rep orting System ) was developed ,
resulting in acompletely new use of pack ­
et radio on a new nation wide 2-meter fre­
quency of 144 .39 MHz.

The Winlink digital messaging syste m,
developed ove r the last few yea rs, has end­
user access and message-routing capabil­
ity. Winlink can use the internet for user
access and message routing. Winlink can
also be accessed independent of the inter­
net using packet radio for users with mes­
sages routed using RF, typically ove r HF.
Winlink HF routing typically uses the pro­
prietary Pactor III mode. However , a new
sound-ca rd-based mode, Winmor, was
introdu ced at the Digital Communication
Conference last year with the intent of
reducing the cos t of impl ementing
Winlink message routin g.

D-STAR digit al voice repeaters ca n
operate stand-alone and automatically
route vo ice transmi ssion s to othe r D­
STAR repeaters at the same site .
However , a significant capability of D­
ST AR is the ability to use the intern et to
rout e digit al voice transmi ssion s to
rem ote repeaters. Since all D-STAR
tran smi ssions are identified by calls igns,
tran smi ssions ca n be routed using an
internet gateway. D-STAR repea ter sites
in a co mmo n geographical area co uld
also be linked via RF using IP-based net­
working techn ologies.

The packet radio ex perience dem on­
strated that a reliable network is requ ired
to implement a robust digital messaging
sys tem. Whil e a ham network can now
use the intern et, it is desirable that a sep­
arate network be developed independ ent
of the intern et so co mmunications can
continue when commercial networks fail
during a disaster.

I encourage everyone who has an inter­
est in digital. voice and data communica­
tions to attend the Digital Communication
Conference. The DCC will aga in be in
Chicago this yea r the last wee kend of
September (the 25- 27). It is a great way
for both experienced and new operators of
the digital modes to learn more about the
technologies. There are both technical and
introductory presentations. If you have
experience using digital data or voice tech­
nology, or have an innovative new digital
technology, please consider submitting a
paper to be included in the Proceedings
and/or presenting a topic at the DCC. You
can learn more about the 2009 DCC at:
<http ://www.tapr.org/dcc.html>.

I look forw ard to seeing many of you
at the DCC this year.

73, Mark, WB9QZB

Collins 755-3/325-3
Two disc set, 226 minutes total
Order No. C-15S $89 .95

9600 baud, than regular packet radio,
which operated at 1200 baud.

Many packet radio groups developed
packet radio band plan s designating both
LAN (Local Area Network) and network
backbone frequ enci es. To alle viate user
congestion LAN frequ encies were creat­
ed for specific geographical areas. LAN
frequencies reduc ed the numb er of users
on a particular LAN frequ ency. LANs
also tended to reduc e the hidd en trans­
mitter effect and allowed digipe aters to
be kept at a lower height.

Packet backbone networks were built
by both individuals and packet radio
groups. By the mid-1990s a very robu st
network was in place. However, when the
internet arr ived in the late 1990s hams
started to use the internet for e-mai l
ins tead of packet rad io, resulting in
diminished use of packet radio. By the
ear ly 2000s network operators started to
abandon their support of the networks
due to reduced of use of the BBSes and
the networks. Consequently, the packet
network declined dramaticall y. Many
BBSe s were shut down and man y pack­
et users quit using packet radio entirely.
Packet radio nearly fell into complete dis­
use until APRS (Automa tic Packet

Collins 30L-l -
Single Disc 61 minutes total
Order No. C-30L $39.95

Collins KWM-2
Two discset, 236 minutes total
Order No. C-KWM $89 .95

Collins Radio
Repair & Tune-Up DVD Guides

Restoring or repairing classic Collins S-Line equipment?
These DVDsare like having an experienced professional

right next to you!
From Hi-ResCommunications, lnc.. these well-produced , authoritative

DVDs cover all the most common repair and tune-up subjects on these
c lassic rad ios.

DVDs also available forCollins 75A-4, 305-1, KW5-1, R-390A, and Hammarlund 5P-600,
Call forprices and availability.

CQ Communications, Inc. 25 Newbridge Rd, Hicksville, NY 11801
www.cq-amateur-radio.com - 800-853-9797 - FAX us at 516681-2926
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colli sions and reduced overall throughput
on a frequency . In some areas, full-duplex
FM repeaters were put in place to elimi­
nate the hidden transmitter effect , since all
packet TNC s could hear all others on a
repeater, resulting in the elimination of
packet collisions.

Initially, packet radio was primarily a
keyboard-to-keyboard activity . Bulletin
Board System s similar to dial -up BBSes
soon were de veloped to allow users to
send messages to one another. The abil­
ity to send message s from your local BBS
to remote BBSes was added, and a mes­
sage address ing scheme developed to
support sending messages wor ldwide.

Since packet radio grew and evolved
before the advent of the internet, a large
terrestrial backbone network and HF
backbone network was developed in
respon se to the need to route messages
between BBSes. Using packet radio on
HF was not very efficient, but it did work.
Pack et radio network backbones were
devel oped to allow a more effici ent con­
nection to a remote network node and to
allow BBSes to route message s to one
another more quickly and over longer dis­
tances. Man y of the terrestrial backbone
netw ork s operated at a higher speed,

I
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By Mitch Gill, NA7US

tMERGtNC!:j COMMUNICATIONS
The Role of VHF in EmComm

Tips, Tricks, Camping, and Field Day

G
ood day, and I' hope you all are having a great summer.
My wife Jan and I do a lot of camping; well , only if you
can call living in a 27-foot travel trailer camping. We

have gotten too old for lying down on a hard , rocky floor or
blow-up mattresses. There is a major advantage of owni ng a
trailer, too, as I am ready for any emergency. I have solar cells,
inverters, water, battery power, a place to sleep, food, and my
radios. Now I am not sugges ting everyo ne go out and buy a
travel trailer, as that would lower my chances of camping wher­
ever I choose, but I do advocate having a fly-away. kit set up
and ready to go.

Choose Your Radio Carefully
What kind of radio is best? In almost every type oflocal emer­

gency, in my humble opinion (did I say "humble"?) the best

*29838 SE zssa. Place, Ravensdale, WA 9805 1
e-mail: <na'Zussisurrl.net>

radio is one that operates on 2 meters. There are a lot of rea­
sons I believe this, but I will name only a few. First and fore­
most is that 146.52 MHz is monitored by more people than any
other frequency and is designed to be an emerge ncy frequen­
cy. Many peop le have a 2-meter radio around somewhere.
Small antennas, repeaters for greater distances (if they are still
up and working), and all opera te on a battery or 12 VDC.
Everyone in my family has a 2-meter radio in thei r vehicles .
My son Tyler, KD7MJO, is licensed, and my wife is working
on her ticket now. We have several radios in the trai ler, as I am
both prepared for an emergency and when I just want to have
fun on HF, VHF, or UHF .

My wife had no probl ems with my setting up a station in the
trailer. OK, she had one rule-no holes in the new trailer, which
became my problem. I sco uted for ways to bring in the anten­
na cable. I looked at all the vents, and the only one that would
have worked went down to the refrigerator, which was not a
good place to put a radio. I also forgot the first rule also applied

Photo A. The radio towers at Fort Flagler. They are about 10 fee t below the ground, as they are attached to the side of the
underground bunker. (Photos by the author)
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Photo B. The view fro m the VHF tent overlooking Admiralty Inlet on Puget Sound.

Photo C.John, WA7HQG, the "Upper Band Prince " during Field Day. He can wrack
up the points!

to mounting any radio. 1 had to put my
foot down so me place and this was the
time and the place. Wh at was I, a man or
a mouse? I decided tha t this was much
too important , and she would ju st have to
let me bend or eve n break the rule! I went
marching into the hou se and into the
kitchen and told her what I was go ing to
do and that there was nothing she co uld
do abou t it. She merely smiled, opened
the refrigerator door , and handed me a
piece of cheese. Drat ! I will have to find
another way .

Returning to the trailer with head low­
ered and my ego reduced by seve ral notch­
es, I sudden ly remembered how I got an
antenna into my roo m in Iraq (see
NA7US's co lumn in Spring 2009 CQ
VHF). I cut the top and bottom offone 1.5­
liter bottle and the tops off two more and
then taped them together and placed them
in the window so that it closed down onto
the bottles. 1drilled the holes and brought
in the cab le. No holes in the house. On the
serious side, you can do this in the eve nt
that you lose electricity and the drill does
not work. By poking a hole on eac h side
and taping up the hole, you will lose very
little heat in the winter.

I ended up buyin g the MFJ 4603
Universal Wi ndow Fee dthro ug h Panel
for my house, as I did not want to drill
holes through the ceda r siding and the

XYL would not like the bottl es in the win ­
dow. It' s a great product for us lazy peo ­
ple who do not wa nt to build anything,
but it would not work on the trailer, as the
wind ow s are a different size and shape. I
tried the bottl e idea , but my window in
the trailer is curve d, and I could not get
it to work no matt er how hard I tried to
squeeze that plastic .

I then remembered that my son had
some ex tra Plexiglas lying around in the
garage. I created a window and set it in
place and it worked! I put a barrel con ­
nector in the middle and ran my screw­
driv er power cable through another hole.
The great thin g is that I can easily rem ove
it when we are tra velin g. It' s not prett y,
but it works.

_____________________________________________:::::J
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sons for. All three of them are mechan­
ics and one is an electricia n as wel l. I ha
a plan !

What really matters is that we prepare
ourse lves for a time when we may be
ca lled upon to assis t. Many of you have
been through the storm already and bring
tons ofexperience to the table .Teach and
then prac tice what you have taught. Let
your neighbors know that you can be of
use in the eve nt that there is no other com­
muni cat ion. Prepa re for the worst and
hope for the bes t.

Until next time , ju st remember that
VH F rules du ring local emergencies .
Thank you for your service.

73 , Mitch , NA7U S

Foreign
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built. Send an e-mail to his attention via
my e-mail address and ask.

The real test of emergency communi­
cations durin g Field Day (before I get a
lot of e-mails, ju st rememb er that this is
my opinion) is those who take their bat­
teries , solar panels , and VHF equipment
out in the field or up in the mount ains.
When a real catastrophe strikes, it will be
those operators who will first respond and
ass ist their neighbors while I am still try­
ing to start my genera tor. OK , you now
know that I am not mechanically or elec­
trically incl ined , but that ' s what I have

Take to the Field

Field Day: Testing Our
Emergency Comm

I love Field Day for so many reasons.
The club I belong to (Mike and Key
Amateur Radio Club) has been going to
Fort Flagler for ove r 35 years . The view
of the ocean, history , ca mpfires at night
and walks on the beach with my wife
make for a wonderful time , but it is the
rush of working a pile-up that keeps me
returning eve ry year, as well as the many
friends I have made ove r the years.

Fort Flagler was one of the three fort s
built in the late 1800s to prote ct the
entra nce to Puget So und . If ships were
to ge t th rou gh , the y co uld have
destroyed Seattl e , Tacom a , Everett , and
the Bremert on Naval Shipyard. Th e
rad io tower s yo u see in photo A are actu ­
ally abo ut 10 feet below the ground, as
they are attac hed to the side of the und er­
gro und bunker.

It may seem to some people that Field
Day is more of a contest than a test of
emergency communications. There may
be some truth to that statement, but per­
sonally I believe that any time we go "off
the grid" and can effectively communi­
cate , we are demonstratin g what we , as
ham radio operators, can do. Also , when
the genera tor fails or the rotor dies, we
know how to improv ise with batteries and
dipoles.

Imagine the view from the VHF tent
(photo B). It was overlooking Admiralty
Inlet on Puget Sound, and there have been
times when a pod of orcas or humpback
whales can be see n breechin g the water
in the ea rly eve ning with the Cascad e
Mount ains in the foregro und.

John , WA7HQG , is the "U pper Band
Prince" durin g Field Day (photo C). He
can really rack up the points! The four­
element 6-meter beam was developed
and built by him a few years back . When
we were breakin g down the antenna I
noticed just how well the beam had been

I can hear you now: "Hey, Mitch that' s
great for you, but I don 't have a trailer!"
That may be true , but you can get a deep­
cell battery ,a solar panel , and pitch a tent.
No tent , you say? In that case you may
get wet and the radio may fry !That would
not be good.

There are, of course, many more items
that can be placed in a fly-away kit, and
there are many different ideas of what
those items are. Do your research ,
beca use only you can choose what you
believe needs to be in there .
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By Bob Witte, * K0NR

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

A List of FM VHF Operating Activities

!

H
OW many times do you hear some­
one comment, "2 meters FM is
j ust too limiting. All you can do

is chat on the local repeater"? It is easy
to draw that co nclusion, and there is cer­
tainly nothing wro ng with chatting on
repeaters-a lot of goo d ham act ivity
happens that way. FM is the Utility Mode,
which means it is the mode that gets the
job done and it is useful for many differ­
ent ham radio activities. The use of FM
VHF is only limited by your imaginati on.

Let' s see if we can expand our think ­
ing a bit and discover some of the "o ther"
radio activities on FM VHFIUHF. In fact ,
I' ve made a first cut at a list of FM VHF
operating activities.

*21060 Cape lla Drive, Monument, CO 80132
e-mail: <bob@kOllr.com>

Here are the rules for the creation of
this list:

• To be on the list, the activity must
be possible using a typical dualband 2m/
70cm FM transceiver (handheld, mobil e,
or base) and assoc iated accessories (an­
tenna, power supply, transmission lines,
packet TNC, computer sound card, etc.)

• Co mmonly available ham radio infra­
struc ture ca n also be used , such as re­
peaters, VoIP links, OSCAR satellites,
Winlink, etc.

• The author of this column will deter­
mine whether an activity is unique or a
dupli cate of another item . This will be
arbitrary and capricious.

I spent some time reviewing the pile of
ham radio magazines I have around the
house, pulling out anything related to FM
VHF. In the process, the following list
was crea ted:

Photo 3. Steve, KDfJBIM. operating 2
meters FM from a vehicle located on

Pikes Peak .

t Photo 1. A typica l Z-meter FM transceiver is the utility mode
rig that can be applied to many different types ofopera ting.

Photo 2. Joyce. KfJJJW. operates VHF/UHF FM fro m the
summit ofHumboldt Peak.~

62. CO VHF • Summer 2009

1_ . - - -

Vis it Our Web Site



Photo 5. Onlin e tracking of the International Space Stati on is available on
<spaceflight.nasa.gov> .
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Photo 6. The vertical 2m170cm antenna
is attached to a mast using a "drive on "

mount .
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I . Cha t with your buddies on VHF simplex. (O K, that was an easy one.)
2. Make a co ntact via the local FM repe ater.
3. Check into your local club FM VHF net.
4. Op erate from a mountain or hillt op and take ad vantage of Hei ght Above Average

Terrain (HAAT).
5. Take a road trip with the goal of making contacts on VHF FM .
6. Report severe weather during a Skyw arn severe weather net.

Photo 4. This sedan has a good collection of VHFl UHF vertical antennas installed.
A good mobile installation makes fo r a f un road trip, but you can probably do ju st

fi ne with fewer antennas than this.

www.cq-vhf.com
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The World's most
authoritative monthly

magazine for
Shortwave listening

and Scanner Monitoring.
Read by more active
listeners world-wide.

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

USA Canada/Mexico Foreign
1 Vr 0 32.95 1 Vr 0 42.95 1 Vr 0 52.95
2 Vrs 0 58.95 2 Vrs 0 78.95 2 Vrs 0 98.95
3 Vrs 0 85.95 3 Vrs 0 115.95 3 Vrs 0 145.95

Popular Communications
25Newbridge Road , Hicksville , NY11801
Phone: 516-681 -2922; Fax 516·681·2926

Visit our web site:
www.popular-communications.com
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Photo 7. A QSL card from a contact with the International Space Station.

7. Provide communications for a public service event.
8. Participat e in ARES or RACES activity during an emergency.
9. Activate a rare grid or location, especially during a VHF contest.
10. Transmit your fixed or mobi le location using APRS (Automatic Packet

Reporting System).
II. Send a text or e-mai l message using Winlink via a local VHF node.
12. Experiment with different homebrew antenna designs.
13. Obtain directions to a hamfest via the talk-in frequency .
14. Work the ARRL Field Day on the VHF bands (but don't use 146.52 MHz) .
15. Make a phone call using a repeater autopatch.
16. Participat e in a transmitter hunt using a directional antenna.
17. Compl ete a QSO using one of the FM amateur satellites (for example,

SO-50, AO-5 1).
18. Contact the International Space Station on 145.80 MHz .
19. Celebrat e the birthday of Edwin Armstrong, the inventor of FM, by making a

commemora tive transmission on December 18th. (He was born in 1890.)

Photo 8. The mapping ofstation locations using APRS.

Visit Our Web Site
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AND IS ENTITLED TO ALL THE PRIVILEGES , PREROGATIVE S. RIGHTS.

FAVORS, GLORY. RANK. FAME. NOTORIETY. POPULARITY. AND

HONOR OF MEMBERSHIP IN THAT WORTHY ORGANIZATION .

Sara Wi tte , KCSAHO

Photo ff. AMSAT offers the Satellite Communicator's Club
Award forjust one satellite contact.

~;r...£ :;t/?~ WA)DHF

AWARD MAN AGER

THIS IS TO CERTIFY THAT

§AT~LLIT~

C()'"'"U~ ICATU12§"
CLUE

IS A MEMBERSTATION OF THE

20. Listen to the NOAA weather radio stations on 162 MH z.
2 1. Talk to radio amateurs around the world via IRLP or

EchoLink.
22. Set up an EchoLink node using yo ur transceiver.
23 . Use crossband repea t to extend the range of yo ur hand ­

held radio.
24. Co ntro l a remote device using a DTMF sequence .
25. Practice Morse Code using AFS K (keye d audio into the

mic input ),
26. Work several hund red miles on simplex via troposph er­

ic ducting.
27. Track a radio-equipped balloon or model rocket through

its flight pattern .
28. Track down ELTs (Emerge ncy Locator Transmitters) on

121.5 MH z.
29. Track down power-lin e noise using the AM receive mode

on VHF.
30. Se t up a packet radio digip eater at yo ur locat ion.
By now, I hope you have found at least one or two thin gs on

the list that yo u might want to add to yo ur ham radio activities,
or maybe you found something that I missed . If so, drop me an
e-mail and I'll add it to the list.

Thanks fortaking the time to read another one of my co lumns
on the Utility Mode. I always enjoy hearing from readers, so
stop by my blog at <http://www.kOnr.com/blog> ordropme an
e-mai l. 73, Bob , K0NR

Photo fO. The FM OSCAR satellites can be worked using an
HT and a handheld Yagi antenna.

www.cq-vhf.com

______________________________________________::J

Photo 9. The N7EXB portable station in use at Field Day.
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By Bill Brown,* WB8ELK

UP IN THt:: AIR
New Heights for Amateur Radio

Mobile Streaming Video

Visit Our Web Site

ACER Aspire One series. If you are near
a WiFi HotSpot, you ca n link in direct­
ly that way via the ne tbook's internal
WiFi module. However, for more remote
areas, I use the Verizon Wi re less
US B727 modem. It requires an addi­
tion al mon thl y serv ice fee, but the
modem cost is fair ly reasonable and
so me times is free depending on the
length of term of your co ntract. Yo u ge t
5 gigabytes of up link bandwidth each
month (I reco mme nd not exceeding this

Photo 2. The Adobe
Flash Media Live
Encoder sof tware.

Photo J. Alan Sieg, WB5RMG. demonstrates the portable streaming video system.
(Photos by the author)

the spec ial Live Eve nts area, you' ll see a
number of hams aro und the wor ld send­
ing streaming video .

Uplinking Your Video
Th e hardware needed to uplink a

portabl e or mobil e video stream is not at
all hard to do anymore. I use an ASUS
Eee PC netbook computer that weighs
just a little ove r two pounds (see photo
I). Another good choice wo uld be the

66. CO VHF • Summer 2009

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

NOw that high- speed wireless inter­
net service is available in most
area s of the country, it' s now pos­

sible to televi se live streaming video
while mobil e or portable with lightweight
equipment. When doing a balloon launch,
or any kind of activity-such as Field
Day , special events, and hamfests-this
is a great way to share your eve nt with
viewers from around the world .

I investigated some of the most popu­
lar "free to the general public" streaming
video websites (Camstreams.com and
Ustream.tv, for example), and although
you can certainly use these sites for your
streaming video and there are many ham s
using these sites, you may have to put up
with so me restrictions, such as limited
number of viewers at one time as well as
some adverti sing.

For an event that might generate a large
viewing audie nce, I found that the best
choice for me was to join the BATC
(British Amateur Television Club ) with
yearly dues of4 pounds (about $5.50 US).
On its website (www.batc.tv) you get a
dedicated personal "Members Streams"
area where your streaming video link will
be always be shown on the list whether
you are using it or not and will immedi­
ately activate once you start your video. A
nice plus is that you get to download the
Cyber version of the club ' s CQ-TV mag­
azine as part of the deal. Note that you do
not need to be a paid member in order to
view the video streams and events.

I have successfully used this to televise
a number of balloon launches with great
results. At one point we had ove r 100
viewe rs in seve ral countries. The BATC
indicates that their capacity should allow
several hundred viewers at one time. One
nice feature is its chat roo m area next to
the viewing screen. Please note that to get
your callsign or name to show up (if you
haven 't logged onto the BATC website
as a member) is to use the command :Inick
CA LLSIGN (e.g., Inick WB8ELK ).

At any given time as you scan through
the Members Streams, ATV repeaters, ori

I
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Photo 3. Laptop slinglasses fo r outdoor lise.

Photo 4. WB8ELK 's mobile streaming video as seen on the BATe .TV website.

Summer 2009 . CO VHF • 67

the expense of makin g the laptop a bit
heavier . Of course , in a mobile applica­
tio n you can use a DCIAC inverter to
operat e using the ex isting external AC
power supply.

You can use a larger laptop computer
as long as you have a video camera
atta ched to it , but for true port ability,
you' ll appreciate these lightweight net­
book computers that see m custom-built
ju st for this purpo se. The ASUS netbook
is so lightweight that Ijust carry it around
like a camcorder. I did find that the built ­
in webcam is optimized for indoor use
and is quite overexposed outdoors. The
solution was to use a pair of sunglasses
taped to the lid of the netbook , which
worked beauti fully (see photo 3).

Note that the BATC has a special "Live
Event s" section on their streaming video
website as well. If you expect (or would
like) a large audience for your event , you
can e-mail them and they may be able to
add you to their list of upcoming event s
with a spec ial link in this section.

The quality of the video and the clari ­
ty of the audio is superb (see photo 4). If
you 're looking for a way to include the
world durin g your event, this is the way
to do it. 73 , Bill , WB 8ELK

Learn Wireless Communicationsand
get your "FCCCommercial License"
with our provenHome-Studycourse.

Moveto the front of the employment
line in Radio-TV, Communications,
Avionics, Radar, Maritime & more...
evenstart your own business!

Nopreviousexperience needed!
Learn at homein your sparetime!.------------------,

Send to: COMMAND PRODUCTIONS~ I
Warren Weagant's FCC licenseTraining I
P.O. BOX3000, DEPT. 206 • SAUSALITO, CA94966 I
Name' 1

I
Address: I
City/State: Zip: I

I
Call for FREE information kit today! I

1-800-932-4268 ext 206 :
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optimal result s for both the video and
audio upl ink . Once you have joined the
BATC and requested your own stream­
ing video area , you' ll get an e-mail from
BATC with its recommended settings for
the Fla sh Med ia Encoder so ftware.
You 'll also have to enter the FMS server
path provided by BATC as well as the
stream name (usually your callsign) .

To start your stream, all you do is con­
nect to the internet via your wireless cel­
lular modem or via a WiFi Hotspot. Then
start the Flash Media Live Encod er soft­
ware and click the Connect button . Once
connected to the BATC server, just sim­
ply click the green Start button on the
bottom to start your video stream .

With the stock batt ery pack in my
ASUS EeePC , I get about 2 hour s run­
time while walking around filming an
eve nt. Some of the new er ASUS and
ACER unit s come with larger battery
packs with much longer lifetim e , but at

www.cq-vhf.com

limit , since the ex tra charges rac k up
pretty fas t) . However, at the stre aming
video se tting recomme nded by the
BAT C , it works out to about 80
megabytes an hour of use , which in the
case of occas ional 4-hour wee kend
eve nts is plent y for my use . If you are
planning to do continuous webca m mon­
itoring , ju st be careful to monit or yo ur
monthly limit or use a WiFi link instead .

All you initially have to do to set up
yourcomputer for streaming video via the
BATC webs ite is download Adobe's free
Flash Med ia Live Encoder 3 software.
Thi s software shows your live ca mera
video on the left and the outgoing stream­
ing video on the right-h and viewpor t (see
photo 2) .

Vario us uplink-speed options can be
configured for both the video and the
audio . Dependin g on the quality of your
WiFi or cellular wireless connection, you
might have to reduc e the speed setting for

I
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By Miguel Enriquez, KD7RPP

ATV
Amateur Television for Fun and Education

ATV in the Classroom: Helping Make History

Jhovana Peralta. KF7DDD , at the microph one having her firs t QSO during Field
Day 2009 with Ralph Gibbs. AE5/C. in Carro llton. Texas. Standing behind her is

Yaritza Mart inez. another Pueblo ARC student,
-:

i
I
I
I

J hovana Peralt a, KF7DDD, is a
junior at Puebl o Magnet High
School , where I teach math em atics.

Jhovana is also a teacher , of sorts. She is
part of an experiment to determine if ama ­
teur radio has a place in the publi c schoo l
curri culum.

Beginning with the fall semester of the
2009-20 I0 schoo l yea r, the Tucson
Unified School District (TUSD) will add
ham radio as part of the curriculum in an
attempt to eva luate its use toward pro­
viding high schoo l stude nts with better
math and scie nce literacy and co mpeten­
cies. Stude nts successfully co mpleting
the class can use it as an elective to meet
high schoo l gradua tion requirements.

The class, "Amateur Radio, Space and
Wireless Technologies," will be funded in
part by Joint Technologies Education
District (JTE D) resources. The ARRL is
the major impetus behind this exci ting
endeavor. Through their generous contri­
butions of equipment and materials and
their Teac hers Institut e, which provides
direct support for teachers in the class­
room, the ARRL is making this opportu­
nity possible. The combination of student,
school district, and ARRL support will ,
hopefully, pave the way for this class to
become part of the established curriculum
for the more than 56,000 students attend­
ing the 100-plus schools in the TUSD.

Add itionally, ATV will be a major part
of the implementation strategy for this
c lass. Jhovana will take the lead role of
"i nstructor" both for the studen ts in the
classroom and for stude nts elsewhere
tuning in on the internet to watc h the math
and basic electronic lessons that will be
prese nted . These classes will be present ­
ed in 3-5 minute vignettes teach ing basic
concepts. To avoi d "broadcasting" is­
sues, licensed hams are being recruited to
provide for two-way AT V QSOs.

Stringent Arizo na Department of

*c/o Pueblo Magnet High School Amateur
Radio Club. 3500 S. / 2th Ave.. Tucson. AZ
857 /3
e-mail: <enriquermatiscox.net>
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Education requirements will have to be
met. Stud ent s must meet 80% of estab­
lished Academi c Standards to success ­
fully pass the class . These standards are
defined by industry standard criteria in
video and audi o produ ction .

Jhovana is spearheading a group of
Puebl o Amateur Radio Club stude nts
who will be responsible for produ ction
both "behind and in front of' the camera.
Jhovana will ass ign dut ies and responsi­
bilities to her fellow classmate as needed
to successfully meet the classroom objec­
tives. Jhovana will also supervise her fel­
low students as they go about producing
the program s, which will ultimately con­
stitute a complete course in basic algebra
and basic electronics.

The Pueblo ARC students will also use
ATV to demonstrate ham radio to stu­
dent s in other high schoo ls throughout
southern Arizon a. Plans are under way to
schedule trips to nearby co mmunities for
the purpose of introdu cin g stude nts in
math and sc ience' classes to the exciting

technologies that amateur radio employs.
A marketin g plan for "ge tting the word
out" includes use of text messaging and
Twitter techn ologies. Plans also include
using MySpace as a venue for develop­
ing more stude nt involvement.

Jhovana and the Puebl o ARC students
know that our quest is an ambitious but
ser ious undert aking, and they accept the
responsibility for making it a successful
adve nture . However, beh ind eve ry grea t
dream there is the realit y of everyday life
and its demands, espec ially for a bunch
of high schoo l students.

As I listen to their plans for accom­
plish ing objectives, I cr inge many times
as their naivete has them building cas tles
in the sky, and unless I see disastrous con­
sequences, I let them find ou' the hard
way. They have not made the same mis­
takes twice, save for connecting the ter­
min al leads from the battery to a power
supply before turning it on. Even so, I fig­
ure the amount of time and effo rt it takes
to repair the power supply might ju st save

Visit Our Web Site
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students as another "Bob-the-Builder"
opportunity for them to build their own
system for distribution of the signal.

While our students were quite im­
pressed with the Field Day operations,
they also impres sed the TRS members.
Although we were only able to bring three
students to the Mt. Lemmon site, other
members of the class were present at
other Field Day sites, also making an
impact on the event.

Summary
We hear and say many times that the

future belongs to our youth , but many
times those words do not reflect our
actions. At Pueblo Magnet High School ,
the poorest most challenged school in
Tucson, Arizona, we are watching a
whole bunch ofkids defying the odds and
rising to the occasion by venturing into
areas they do not even know exist , and in
doing so they are contributing something
of value to mankind.

Our ham radio class is something real­
ly big-at least the kids think so. As
Jhovana explains, "We don 't really know
most of the time exactly what we are
doing or why, but it' s fun!"

73, Miguel, KD7RPP

Jhovana Peralta,
KF7DDD, and
Yaritza holding
TXlRX antennas
forATVQSO
during Field Day
2009.

Field Day
Field Day 2009 proved to be another

ally for the Pueblo ARC. Pueblo ARC
students were invited by the Tucson
Radio Society to join them on Mt.
Lemmon and participate in Field Day
activities, an event my students had read
about but never participated in.

Witnessing ham operators operating
various types of rigs using a multitude of
antennas was an eye-opening experience
for my students, who are used to the lim­
ited radio equipment we have available
in our school ham shack.

The Pueblo ARC students also had the
opportunity to take their portable ATV
system on the road . They were success­
ful in transmitting the ATV signal to the
repeater, but the system designed by oth­
ers to provide video streaming to the
internet failed . This was perceived by the

is a fourth grade teacher from one of the
elementary feeder schools for Pueblo.
While skeptical of the curriculum at TI at
first, she came away in awe with the
prospects of incorporating amateur radio
into the elementary school curriculum.

An "ah hah" moment occurred for the
students when they were experimenting
with combining two signals inside a
mixer. The result was a new signal on a
different frequency. The "ah hah"
moment came when the students realized
that the mixing process was explained
mathematically.

The next generation of the League's
Technical Institute training is the Ad­
vanced Teacher's Institute, or simply TI­
ll. It will focus on space technology.
Curriculum is underdevelopment that will
focus on the use of orbiting satellites for
amateur radio communication. Thanks go
to the genius of Mark Spencer, WA8SME,
the League 's Education and Technology
Program Coordinator, for the curriculum
development for this next course.

www.cq-vhf.com

I conducted the Arizona ARRL's
Teacher's Institute (TI) June 15-18,
2009. The institute included 16 local
teachers. Three of the teachers were from
the University of Arizona. Because of
their interest, leadership at UA is also
showing an interest in future collabora­
tion and possibly participation in the
Arizona Space Grant Program. Addition­
ally, future TI classes may be held in a
laboratory on campus.

One of the TI students, Karen William,

ARRL Teachers Institute

them from more dangerous and expen­
sive mistakes later on.

There are times when unrelated forces
seem to converge and present never­
before possibilities. The Tucson Radio
Society (TRS) is one of the radio clubs in
Tucson. They are making plans to get back
into ATV, since forest fires destroyed the
ATV repeater many years ago. The
University of Arizona Amateur Radio
Club is also looking to get back into ATV.
Also The University of Arizona has ded­
icated resources for recruitment of high
school students into its math and engi ­
neering programs. All of these possibili ­
ties provide for similar long-term self­
interest opportunities for our club.

Jhovana has attended several meetings
at the University of Arizona for the pur­
pose of building the social and working
networks that will ultimately help make
our experimental class using ham radio
at a high school a reality.She has grown
from a shy, awkward high school fresh­
man into a confident, resilient teenager
who accepts the challenges of creating
and developing new possibilities for her­
self and others. Her favorite response
when asked to venture to go into unfa­
miliar territory is "I don't know if I can
do it, but I'll do my best."

Our Allies
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By Kent Br itain,* WA5VJB

ANTENNAS
Connecting the Radio to the Sky

Frequency Selective Surface

Photo A. L-Bandf requency selective surface. (Tnx to W6RSF)

Figure 1. Pattern fo r a reflec tive f requency selective surface.

the wire; signals above 4 GH z pass
through the holes. Therefore, you can
think of chicken wire as a simple high­
pass fiIter.

Next take a patte rn that is the exact
opposite of chicken wire-in short, a
metal pattern that is pretty much the neg­
ative image of chicken wire, with copper
where the chicken wire had openings , and!
openings where the chicken wire had!

think they have the dish to themselves.
This can often result in a more efficient
dish design than using a multi -band dish
feed and gives the antenna designer a
broad range of design options.

Now let ' s take a piece of good old
chicken wire, or as the feed stores like to
call it, poult ry netting. Chicken wire
makes about a 3-GHz high-pass filt er.
Signals below 2 GHz reflect back from

Wow ... 25 years ago you could
get into ser ious troubl e with
security for eve n sayi ng the

phrase "frequency selective surface"
(FSS) outside of a secure area.

The idea is simple-to make a sheet of
metal become transparent at some radio
wavelengths and reflective at other radio
wavelengths. The idea has been used in
optics for centuries, a sheet of glass that
blocks some wave lengths but passes
other wave lengths-blue, red, whatever
color you want. I would like to thank
Jerome Glaser, W6RSF, of Glaser As­
sociates for photo A of the L-Band FSS.

Back then, 25 years ago, the develop­
ment of frequency selective surfaces was
a very important factor in the design of
stealth aircraft. An antenna makes a great
radar target. A 1/4-wave whip will reflect
radar on all of its 1/4-wave multiples.
However, if you put that antenna under a
surface that only lets one frequency pass,
then your antenna is no longer a
microwave radar target. The surface of
the aircraft looks like a smooth surface to
the microwave radio waves.

Frequency selective surfaces also have
ham and commercial uses. In figure I we
have one of the simpler FSSes. It' s just
an array of crossed dipol es tuned for the
frequen cy of interest. In this exa mple we
will tune the "+" for 12GHz, the Ku satel­
lite band.

In figure 2 we have an example of a dual­
band dish using a FSS. The prime feed at
the focus of the dish is tuned to the 4 GHz
C-Band. The 12-GHz Ku-Band frequency
selective surface is transparent at 4 GHz
and the dish works as a prime focus dish
at 4 GHz. However, at 12 GHz the signal
sees the FSS as a Cassegrainian sub reflec­
tor. Thus, for Ku-Band the dish is really a
Cassegrainian feed dish. Now both 4-GHz
and 12-GHz systems can work without
interference or blockage.

Let' s take it a step further and add a 6­
GHz FSS as shown in figure 3. Again the
4-GH z and the 12-GHz signals do not see
this 6-GHz surface and the 6-GHz signals

*/626 Vineyard, Grand Prairie, TX 75052
e-mail: <wa5vjb@cq-vhfcom>
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4 GHz Signals

12 GHz FSS

/'

12 GHz Signals

Figure 2. Using a 12-GHz FSS as a dish sub-reflector. Photo B. AN- 125 electronic warfare antenna.

www.cq-vhf.com

6 GHz FSS

/
[p

6 GHz Signals

Figure 3. Adding a 6-GHz FSSfora third
frequency.

wire . This array of close-spaced hexa­
gons acts like a 3-GHz low-pass filter.
Signals below 2 GHz pass right through.
The hexagons are too small to stop the
radio wave . Above 4 GHz this pattern
starts to look like a continuous sheet of
metal to the radio waves. Of course, far
more sophisticated patterns and tech­
niques are in use, but this gives you the
basic idea.

There are FSS designs that are high­
pass filters , low-pass filters, passband fil­
ters, and band notch filters, giv ing the
antenna engineer or the aircraft electron­
ic warfare engineer a lot of tools with
which to work.

I
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The technology of frequency selective
surfaces has not really filtered down to
any ham radio app lications , but keep an
eye out. Now you will be able to recog­
nize a FSS when you see one.

Really Neat Antennas
I'm always a sucker for a strange

antenna at a tleamarket-well, if the
price is in my range. Here we have the
receive antenna from an AN- 125 jam­
ming system (photo B). If you need to
jam a rada r or a communicat ions link,
you first have to find it. Therefore, this
was the receive anten na with which you
found the other guy, zeroed in on his fre­
quency, and elec tronica lly took him out.
That the antenna is marked 1000- 6000
mc (megacycles) gives you the first clue
as to its age.

As you make the center element in your
1/4-wave vertical wider and wider, it
works over a wide range of frequencies.
They have certainly made this vertical
antenna about as fat as they can, thus giv­
ing it a very wide bandwidth.

Next Time
I have some material started on pitfalls

in building helix antennas, but you never
call tell what might come up to add to it.
As always, we enjoy your input and sug­
gestio ns for future topics. Please use the
snail mail and/or e-mail address on the
first page of this column. You can also
visit <www .wa5vjb.com> for additional
antenna construction projects.

73, Kent, WA5VJB

WWW.KU4AB.COM
• Hor izontal Omni anten nas

• Diversity Polarizat ion antennas

-Dual Band
Hor izontal Omnis

• Stacked Horzonta l
Om ni Sets

• Found in all
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Construction
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CQ's 6 Meter and Satellite WAZ Awards
(As of July 1, 2009)

By Floyd Gerald,* N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Callsign
1 N4CH
2 N4MM
3 J1lCQA
4 K5UR
5 EH7KW
6 K6ElD
7 KOFF
8 JFlIRW
9 K2ZD
10 W4VHF
II G0LCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3J1
20 SP5EWY
21 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IK1GPG
26 WI AIM
27 KIL PS
28 W3NZL
29 KI AE
30 IW9CER
31 IT91PQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YV IDIG
37 K0AZ
38 WB8XX
39 KIM S
40 ES2RJ
41 NW5E
42 ON4AOI

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
2,16,17.18,19,21,22,23,24,26.27,28,29,34,39
1,2.6,18,19,23
17,18.19,2\ ,22,23,24,26,28,29,34,39
16,17.18,19,20.21,22,23.24.26,27.28,29,34
2,40
2.16.17.18,19,21,22,23,24,26,28,29,34
16,17,18,19,21,22,23,24,25,26,28,29,34,39
1,6,7,12,18,19,22,23,28,31
2, \8,34,40
16,17,18,19,21,22,23,24,26,28,29,34
16,17,\ 8,19,21,22,23,24,26,28,29,34,37
18,19,23,31,32
2,16. 17,18,19.20,2 \ ,22,23,24,26,28,34,39,40
3,4,16.17,18. 19,20,21,22,23.24,26,29,34,39
1,2,3,6,7,10,12,18,19,23,31
1,2,3,4,6,7,10.12,18,19,23,26,29,31.32
1,2,3,4,6,9,10.12,18,19,23,26,31,32
16,17,18,19,20,21,22,23,24,26.28,29,30,34,39
16,17,18,19,21,22,23.24.26.28,29.34,36,39
1,2,3,6,7.9,10.18,19,23,31,32
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
1,2,3,6,12.18,19,22,23.24,30,31,32
1
16,17,18,19,23,26,34,35,37,40
17.18.19,21.22.23,24,25.26,28,29,30,34
1.2,17,18,19,21,23,24,26,27,29,34,40
16,17,18,19,21,22,23,24,26,28,29,34,39
17,18,19.21,22.23.24,26,28.29,34,37,39
2. 17,18,19,21.22,23.24,25,26,28.29,30,34
1,2,3,10.12,13,19,23,32,39
17,18,19.21,22,23,24.26,27.28.29,30,34.37,39
1.18.19,23,32

43 N3DB
44 K4Z00
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD
50 W9RPM
5 \ N8KOL
52 K2YOF
53 WAI ECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JUV
61 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 K0SQ
67 W3TC
68 IK0PEA
69 W4UDII
70 VR2XMT
71 EH91B
72 K4MQG
73 JF6EZY
74 VE1YX
75 OKIVBN
76 UT7QF
77 K5NA
78 14EAT
79 W3BTX
80 JHIHH C
81 PY2RO
82 W4UM
83 15KG
84 DF3CB
85 K4PI

17,18,19.21,22,23,24,25,26,27,28.29,30,34,36
2.16.17,18,19.21,22,23,24,25,26,27,28,29,34
1,3,12,18,19,23,28,29,31,32
1.2,3,10,12,13.19,31,32,39
1,2,3,6.9,10.12,18,19,22,23.27,28,29.32
1,2,3.6,7,10,12,13,18,19,23.28,32,40
2,17.18,19,2 1,22,23,26.27,34,35.37,38,39
2,17,18.19,21,22,23.24.26,29,34,37
17,18,19,21,22,23,24,26,28,29,30,34,35,39
17,18,19,21,22,23,24,25,26,28,29,30,32.34
\7,18,19,21,23.24,25,26,27,28,29,30,34,36
17,18,19,21,22,23,24,25,26,27.28,29,34,39
2,18.34,40
1,2,3,6,12,18,19,23,31,32
15.16,17,18,19,20,21,22,23,24.34.35,37,38,40
1,2,17,18,19.21,22.23,28,34.35,37,38.39,40
1,2,3,10,13,18,19,23,28,32
2,17, 18, 19.21,22,23,24,26,28,29,30,34
2,16,17, 18,19,2 1,22,23,24,26,28,29,30,34
2,12,17,18,19.21,22.23,24,26,28,29,30,34.36
17,18,19,21,22,23,24,25,26,27,28,29,30,34,36
2,17,18,19,21,22,23,24,26,28.29.34.36,37,39
2.5,9,10,18.23,34,36,38,40
16,17,18,19,20,21,22,23,24.26,28,29,34
17,18,19.21,22,23,24,26,28,29,30,34
1,2,3,6.7,\ 0. 18,19,22,23,26,28,29,31,32
16,17,18.19,21,22,23,24.26.27,28,29,30,34,39
2.5,6,9,18,23,40
1,2,3,6,10,17,18,19.23.27,28
17,18,19,21,22,23,24,25,26,28.29,30,34,39
2,4.5,6,9,19.34,35,36,40
17,18,19,23.24,26,28,29,30,34
1.2,3,6,7,10.12,18,19,22,23,24,32,34
1,2,3,6,10,12,13,19,24,26,30,31
16,17,18,19.21,22,23,24,26,28,29.33,37,39
1.2,6,10,18,19.23,32
17,18,19,22,23,26,34,37,38
2.5,7,9,18,34,35,37,40.
\ ,2,17,18,19.21,22,23,26,28,29,30.38,39,40
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

Satellite Worked All Zones
No. Callsign Issue date Zones Needed 10 have

all 40 confirmed

I KL7GRF 8 Mar. 93 None
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I Jun e 93 None
4 OH5LK 23 June 93 None
5 AA6PJ 21 July 93 None
6 K7HDK 9 Sept. 93 None
7 WI NU 13 o«, 93 None
8 DC8TS 29 Oct . 93 None
9 DG 2SBW 12 Jan. 94 None
10 N4S U 20 Jan. 94 None
II PAeJAND 17 Feb. 94 None
12 VE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 None
14 OE3JlS 28 Feb. 95 None
15 JAIBLC 10 Apr. 97 Non e
16 F5ETM 30 OCI.97 None
17 KE4SCY 15 Apr. 01 10,18,19,22 ,23,

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

18 N6 KK 15 Dec. 02 None
19 DL2AYK 7 May 03 2,10 ,19,29,34
20 N IHOQ 3 1 Jan. 04 10,13 ,18,19,23,

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

2 1 AA6N P 12 Feb . 04 None
22 9V IXE 14 Aug. 04 2.5,7,8,9,10,12,13,

23 ,34,35,36 ,37,40
23 VR2XMT 01 May 06 2,5.8,9,10,11,12 ,13,23 ,34,40
24 XEIM EX 19 Mar. 09 2,17,18,21,22,23,2 6,34,37,40

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

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

Rules and applications for the WAZ program may be ob­
tained by sending a large SAE with two units of postage or an
address label and $1.00 to the WAZ Award Manager: Floyd
Gerald , N5FG, 17 Green Hollow Rd., Wiggins, MS 39577. The
processing fee for all CQ awards is $6.00 for subscribers (please
include your most recent CQ or CQ VHF mailing label or a
copy) and $12.00 for nonsubscribers. Please make all checks
payable to Floyd Gerald . Applicants sending QSL cards to a
CQ Checkpoint or the Award Manager must include return
postage. N5FG may also be reached via e-mail: <n5fg@cq­
amateur-radio.com>.

*17 Green Hollo w Rd.. Wiggins , MS 39577; e-mail: <n5fg@cq-amateur-radio.com>
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By Keith Pugh," W51U

SATELLITES
Artificially Propagating Signals Through Space

Working the "Easy Sats" with Portable Equipment:
An Update

The simplest satellite radio is a dual-band HT.

Over the yea rs writing for CQ VHF
I have touched on equipment to
work the "Easy Sats" several

times. However , I belie ve it is time to
summar ize this inform ation and pro vide
information on some new options that are
now ava ilable. I will first discuss the basic
modes of operation, and then the radios,
and last the antennas.

The Ba sic Modes
of Operation

The FM satellites are perh aps the eas­
iest sate llites to wor k and require less,
simpler equipment. Current popul ar FM
satellites are AO-5 I , AO-27, SO-50, and
the ISS (Int ern at ional Sp ace Station ).
These satellites are channelized and have
one or two channels per sate llite. Th e
sate lli tes are cro wded and can only
acco mmodate one QSO per channel at a
time. Consequ entl y, QSOs are quit e short
(typically ca ll and grid square only) and
timing of a ca ll is everything.

There are multiple upl ink and down­
link pairs on AO-5 1 and the ISS that are
scheduled for opera tion one or two at a
time. With a coupl e of minor exceptions,
all operation is in FM mode. Doppl er cor­
rection is much simpler due to the band ­
width of the FM equipment and the FM
capture effect. Uplinks or downlinks
above 2 meters must be Doppler correct­
ed, but it can be done in as much as 5-kH z
steps. You can get by without Doppl er
correction for 2 meters and below. Full­
dupl ex operation is desi rabl e, but not
abso lute ly necessary. With full-duplex
operation, you know you are "making the
bird," since you can hear yourse lf on the
downlink. Thi s is good, unless you have
no way of preventing feedback of the
downl ink audio into the uplink. Head­
phones will prevent . this feedback, or
careful placem ent of the speaker and
adjustment of downlink audio level will

*3525 Winifred Drive, Fort Worth, TX 76 /33
e-ma il: <1V5ill@slVbell.net>

·1

I
!
·LwwW.CQ-Vhf.com

min imize it. For demonstrati ons, I find
using a half-duplex radio, such as the
Yaesu FT-817 , is very satisfactory.

For the SSB/CW satellites, it is essen­
tial to operate full dupl ex so that you can
hear yourse lf and keep Doppl er precise­
ly under cont rol. Current popular SSBI
CW sate llites are AO-07 , FO -29 , and
YO-52. Th ese satellites have linear
transponders with at least a 50-kH z wide
passband. Several QSOs can simultane­
ously take place within the passband and
a good, old-fas hioned "rag chew" is pos­
sible and encouraged.

Full-duplex operation is essential so
that you can keep the narrower uplink and
downlink signals on the same frequency
by hearing yourself and the other stations
on the downlink at the same time.
Computer control of the uplink and down­
link is nice, but not esse ntial. One excep­
tion to the full-dupl ex rule is possible if
you do have computer control of the radio.

However, I find this less than satisfacto­
ry. Operation is typically done using a full­
dupl ex radio or two half-dupl ex radios.
For demos, I typically use two Yaesu FT­
8 l7s and find them very satisfactory.
Many other combinations are possible and
will be discussed under "Radios" below.

Radios
The simplest satellite radio is a dual­

band HT (handie-talkie). Another option
is two separate single-band HTs. A trans­
mit power level of at least 5 watts is desir­
able but not abso lutely necessary. As
menti oned above, full-duplex capability
is desirabl e. Popular HTs that are full
dupl ex are the Yaesu FT-530, the ICOM
IC-W32A, and the Ken wood TH-D7.
Unfortunately, none of these radio s is in
current production . Alinco introduced a
new full -duplex, dual -band , HT at the
Dayton Hamvention® this year and it is
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Adult Fleece-Lined Coach 's Jacket

One ofthe popular HTs that isfu ll duplex
is the Yaesu FT-530, which, however, is

not in current production.

looking good so far, but the "jury is still
out." Two separa te single-band radios are
inhere ntly full dupl ex.

Man y dual-band , half-duplex radio s
are ava ilable and are satisfactory if they
can be opera ted in split mode and can
store split-mode channe ls in memory.
Examples of this type of radio are the fol­
lowing: Yaesu VX-5R and FT-60R,
ICOM IC-T90A, and Kenwood TH ­
F6A. Man y additional radios are avail­
able, as well.

As mentioned before, full-duplex oper­
ation is essential for SSB/CW operation,
as are multimode radios. Current produc­
tion mult imode base-station radios that
are at least dual band and full duplex are
the ICOM IC-9l OH and the Kenwood TS­
2000. In keeping with the portable equip­
ment theme, only a few of the radios fit
the multimode theme and none ofthem are
full duplex. What this means is you gen­
erally will need two radios to satisfy the
full-duplex requirement. I use two Yaesu
Fr-8 l7 s very successfully, but I couldjust
as easily use one of the Fr-8 l7 s and my
lCOM IC-7000 as a pair. Another good
portable choice would be the Yaesu FI­
857 paired with an Fr-8 l7 or almost any
other multi -band, multimode radio. The
sky is the limit here. You could even use
HF-only equipment with converters to sat­
isfy the requi rements.

Another option is to use a multimode
receiver and a mult imode transcei ver. For
example: I have used one of my Fl'-8 17s

100% nylon she ll, 74% poly­
ester/15 % cotton /11% rayon fleece
lining, embroidered with the CO
logo. Hood and wais t drawstrings
with bell tips

Jacket with CO logo o nly $32
Jacket colors: Black, Navy Blue,
Roya l Blue,
Burgundy and Forest Green

Jacket size s : S, M. L, XL, 2XL,
3XL, 4XL

(Pleaseadd$4 for2XL, 3XL or4XLj

You r call s ign embro ide red ne xt to the CO logo
(in black or white) fo r only $3 more!

CO T-Shirt & Cap
100% classic cut brushed
cotton twill 6-panel cap with
brass buckle and grommet ,
embroidered with the CO logo
and a SO/50 blend shirt
embossed with the CO logo . "

Cap and T-sh irt BOTH for
only $28 ..
Have your call sign
embroidered on the front or
back of the cap for on ly $3 morel

Choos e any shirt and cap colors you li ke!

Shirt colors : Black, White , Navy , Grey & Natural
Sh irt s izes : 5, M. L, XL, 2XL , 3XL, 4XL
{Pleaseadd$3/or2XL,3XL or 4XLj

Cap colors : Black , Navy, Mustard & Stone

Adult Ring-Spun Cotton Pique Polo
with Embroidered CO Logo
* 100% Ring·S pun Cotton
* Seamless design*Welt knit collar and sleeve bands
*Double-needle hem

Colo rs: ..
Black , Forest Green , Sport Grey ,
Navy Blue, Royal Blue , White

Polo with CO logo only $23
Sizes: 5, M. L, XL, 2XL, 3XL
(Pleaseadd $3 for 2XL or3XLj

Your call sign embroidered next to the CO logo (in black or
white) for only $3 mo rel

CO Caps, Shirts, Jackets
& Duffels!

I

Crew Cap with Embroidered CO Patch
* 100% hypo-allergenic acry lic
*Super-dense knit*Machine was hable ------..
Colors : Black, Navy, Grey

Crew Cap with Embroidered

CO Patch $7.99

Large Duffel Bag with Embroidered CO Logo
*Size 28" X 14" X 13-*GOO-denierpolyester ripstop fabric with 450·denier po lyester
bottom panel full doub le PU coating .
*Zippe red main compartment with two zippe r pulls.*Zippe red front pocket. Black web handles with selt-Iab ric han­
dle wrapper reinforced at stress poin ts.
*Adjustable and detac hab le shou lder strap

Co lo rs: Black/B lack , Dark Gree n/Black Gold/Black,
Graphite /Black, Navy/Black, Purp le/Bl ack, Royal/Black

Large Ouffel Bag

w/ Embroi dered CO Logo

.- only $29.99
Your callsign embroide red
next to , beneat h or above the
CO logo (in black or White)
for only $3 more!

Shipping & Handling: US & Possesslens-acd$7forthe first item,
$3.50for thesecondand $2foreachadditional ilem.Foreign-ca lculatedby
order weight and destination and added toyour credit cardcharge.

CQ Communications, Inc.
25Newbridge Rd., Hicksville, NY 11801
800-853·9797 or cq-amateur-radio.com

Regarding portable equipment, only a f ew of the radios fi t the multimode theme and
none of them are fu ll duplex. Theref ore, you generally will need two radios to

satisfy the f ull-duplex requirement. I use two Yaesu FT-817s very successf ully.
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www.cq-vhf.com

P.O. Box 1084, Dept. V
Concord, MA 0174 2 USA

Phone 978-263-2145
Fax 978-263-7008

spectrum@spectrum-intI.com

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 .)

Shipping FOB Concord MA r-StSA
Prices Subject To Cha nge Witho ut Notice ~

SPECTRUM INTERNATIONAL, INC.

•

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

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

• Standard APT/GOES "starter" sys te ms
• 1.1 KM high Resolution sys tems for

NOAA HRPT and Fen g-Yun CHRPT

Automate Doppler Tuning & Antenna Steering

Uni-Trac 2003 Multi-Trac 2001
• Automatically tunes your radios , In REAL
TIME, to track the Doppler changes .

• Outputs steering data to your antenna
rotator to track a sate ll ite across the sky.

• Includes cu stom Interface Cable to suit
your station equipment.

• Use s one SERIAL port or a USB port.

VHF & UHF Filters
• Filters for 137 MHz through 2500 MHz
• Band Filters & ATV Channel filters
• Attenuate "out-of-band" interference
• Define your Vestigial ATV Sideband
• 2M Low Pa ss filter for OSCAR mode-J (v/u)

Call, write or e-mail for details

Portable Antennas
Four popular antennas fit the portable category. They will be

discussed individuall y below.
Kent Britain, WA5VJB, popularized the Cheap LEO anten­

nas in a magazine article several years ago, and since then they
have been duplicated successfully worldwide by many opera­
tors. Personally, I find these antennas very satisfactory for all
portable satellite work. Igenerally use the two-band antenna with
a diplexer for FM satellites and separate 2-meter and 70-cm
antennas for the SSB/CW birds. The antennas are very light and
easy to hold, since they are made of wood, aluminum wire, and
brass welding-rod materials. They are not as easy to disassem­
ble and transport as some of the commercial designs. However,
one could improve on this with some innovations. The home­
made diplexer can handle several watts of RF and could be used
at higher levels with higher voltage capacitors. Of course, these
antennas can be fed directly (without the diplexer ) at any prac­
tical power level.

The Arrow Antenna gets its name from its construction. The
elements are made from aluminum arrow shafts. This antenna
has been around a long time and is very popular. It is light and
easy to use. It can also be disassembled and stored in a small
bag for transport . I have taken one with me worldwide in my
suitcase. It can handle a lot of power if fed directl y or through
an external diplexer. Using the diplexer in the handle , it is lim­
ited to 10 watts. However , that is not a big handi cap .

An other option is
to use a multimode
receiver and a
mul timode
transceiver. I have
used one of Illy
FT-817s along
with either all
ICOM IC-R20 or a
Yaesll VR-500
portable receiver.

along with either an ICOM IC-R20 or a Yaesu VR-500 portable
receiver. An additional popular multimode receiver to pair with
a multimode transceiver is the Kenwood TH-F6A. Some of
these combinations may require receive pre-amp s for satisfac­
tory service and some of them may suffer in high-RF environ ­
ments. Doing demos at Dayton the last several years has allowed
me to zero- in on the two FT-817s as my best portab le choice.
They survive the Dayton RF environment well and do not
require external pre-amps with short cable lengths, and typical
antennas that will be discussed below .

I
I

I
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The Quad Antenna
by Bob Haviland , W4MB

Acomprehensive guideto the construction, design
& performance ofQuad Antennas. Includes General
Concepts, Circular-Loop & Arrays, Rectangular &
SquareLoops, Multi-Element Quads, Delta Loops
& Arrays, & more!

Order No. QUAD. $19.95

Learn basictheory and practice of the vertical antenna.
Many easy-to-build construction projects.

Order No. VAH $17.95

The Vertical Antenna Handbook
by Paul Lee, N6PL

$17.95

Order No.MCCOY

Lew McCoy on Antennas
by Lew McCoy, WlICP

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

$19.95

33 Simple Weekend Projects
by Dave Ingram, K4TWJ

Order No. 33PROJ

Shipping & Handling- U.S. and possessions - add$7for thefirst book, $3.50for2ndand$2 foreach additional. FREE shipping& handl ingonorders over $100
(merchandise only). Foreign- Charges arecalculated by orderweight & destination.

Do-it-yourself electronicsprojects from the most basic
to the fairly sophisticated. Station accessoriesfor VHF
FMing, working OSCARsatellites, fun on HF, trying
CW, bui lding simple antennas. Also includes practical

tips and techniques on how tocreateyour own electronicprojects.

(;(J (;OllllIlU'IIl;i:lLlUII::J, Inc.
6~ ~~ AMEX

25 Newbridge Road, Hicksville, NY 11801
1-800-853-9797 • FAX 516-681-2926 • www.cq-amateur-radio.com

Kent, WA5VJB's Cheap LEO antenna. I fi nd these antennas very satisfactory for all
portable satellite work.

Qualitatively, I believe the WA5VJB
Cheap LEO antennas willout perform the
Arrow, but I have used my Arrow suc­
cessfully for many contacts and demos.

The Elk Antenna is a log-periodic

design that works quite well on both
bands. It looks like it is only a 2-meter
antenna, but it takes advantage of the 3/2­

wavelength mode for 70 cm. Since it is
only a single feed, it does not require a

diplexer and can handle a lot of RF power.
This antenna also uses aluminum arrow
shafts for its elements. The boom and
other framework are aluminum and plas­
tic PVC pipe. It can be disassembled and
stored in a small bag. In handheld appli­
cations, it is heavier than the Arrow and
other antennas, making it a little tiresome
to hold. This antenna has not been on the
market as long as the Arrow, but it looks
and performs like a winner. I like to use it
on a Cheap Az-EI positioner and an exter­
nal diplexer to work the SSB/CW birds.
The diplexer, in this case, is used to con­
nect the Elk Antenna to my two FT-817s.

Traditional "rubber ducks" are not rec­
ommended. However, seve ral "high
gain" verticals can be used successfully
with additional patience and skill. The
skill comes with the ability to use metal
plates (such as car hoods) or the ground
as reflectors. I have used the MFJ-17l7
successfully on a number of occasions.
These antennas work, but should not be
considered a substitute for one of the
handheld beams.

Field Day
Once again we have proven that the FM

birds are not a good match for Field Day.
Even with the "One Contact per FM
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* Inner Harbor at Baltimore
* Washington. DC Attractions
* And. many others

The Arrow Antenna elements are made fro m aluminum arrow
shafts. This antenna has been around a long tim and is light

and easy to use

Transponder Rule" it is extremely difficult to break into the FM
pile-up s. Operation on the SSB/CW birds was much more suc­
cessful. We had a good time at W5IU with the Lockheed Martin
ARC and the Fort Worth Kilocycle Club s joint operation.

Thi s year I moved my portable operation ove r to a newer
notebook computer runn ing Windows® Vista and no RS-232
serial ports. I also upgraded to SatPC 32 Version 12.8. After
some difficult y findin g and installin g a USB to four serial port
converter and a missing .dll file for the LabJack Rotor Control,
eve rything is working satisfactorily and was used throu ghout
Field Day. I did have one problem durin g Field Day with up
conversion of one of my FT-817s to L-Band with SatPC 32.
After Field Day, the author of the program , Erich Eichm ann ,
DKITB, verified and fixed the probl em with a patched file
within 24 hour s after reporting the probl em. Excellent
response time !

Summary
I attended a meetin g 17-1 9 Jun e in the Netherland s hosted

by the European Spac e Age ncy (ESA). Thi s was a very pro­
ducti ve meeting and will be discussed in a future column.

I hope this co lumn has give n eve ryo ne some additional
insight into working the "Easy Sats" and the equipment options
available.

Don't forget to help celebrate the 40th Anniversary of AMS AT
in Baltimore, Maryland, 8- 12 October 2009. Actuall y, the
AMSAT BOD Meeting is 8-9 the Space Symposium is 9-11 ,
and the ARISS-Ops "Face-to-Face Meeting is 11-12.

Please support AMSAT in its fund raising efforts so
that they can continue to put more "birds" on the air. Until
next time !

73, Keith , W5lU

www.cq-vhf.com
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The Elk Antenna is a log-periodic design that works quite well

on both bands 2-meters and 70 em.

AMSAT Celebrates 40 Yearsl

AMSAT®
**** A~'N~ Jt***

:* 1969 ~.. 2009
~ .pth
""~8~

Announcing... 2009 AMSAT Space
Symposium and Annual Meeting

October 9, 10, & 11,2009 • Baltimore, MD Airport

AMSATannounc es the 2009 AMSATSpace Symposium
and ARISS Operat ions Team Meeting October 9.10. & 11.
2009 a t the Four Points Shera ton Hotel at Baltimore­
Washington (BWI) a irport. Come and join us in
celebrating 40 years of AMSAT! In addition to our
symposiu m and annual meeting . sights to see within a
short dr iving distance include :

* National ElectronicsMuseum
* National Cryptolog ic Museum
* NASA Goddard Space

Flight Center

Join AMSATToday And Be A Part Of The Team That Is
Creating A New Era In Amateur Satellite Communications

For informa tion on becoming an AMSAT member. attending
the 2009Space Symposium and Annual Meeting. and
supporting ham radio in space. visit the AMSAT web site at:

www.amsat.org
(888) FB AMSAT • (301) 589-6062
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By Tomas Hood,* NWlUS

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

Solar Cycle 24 - Expectations

cursors of an awakening solar Cycle 24.
The ev idence is clear; we are see ing a real
start of Cycle 24.

Vis it Our Web Site

The Sun's Jet Stream
Speaking of the "zonal flow s," did you

know that the sun has jet streams? Recent
research now reveals a powerful dynam­
ic deep inside the sun. Scientis ts from the
Natio nal So lar Observatory (NSO) in
Tucson, Arizona have discovered that
deep inside the sun a powerful solar jet
stream migra tes through the star' s interi­
or . During this current so lar cycle mini­
mum , this solar jet stream moved more
slowly than in rece nt past minimum peri­
ods. This appears to be the underlying rea­
son for the long period that lacked
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If none of the models is totally correc t,
how are they makin g this current predic­
tion with such dismal expectations? At
this point , I'm not hold ing my breath in
favor ofsupporting any ofthe predictions.
With the slow, yet sure increase in solar
activity durin g recent month s as seen with
the emergence of more frequent small
sunspots (many of which are new cycle
spots) and "proto-sunspo ts," there is hope
that the sun is finally awakening. Tiny but
significa nt increases in solar radio emis­
sions are being observed, as well. Further
evidence that the sun is experie ncing an
increase in solar cycle activity is the
"zo nal flows" (enormous currents ofplas­
ma on the sun's surface) that are gaining
strength and slowly drifting toward the
sun' s equator. All of these things are pre-

A helioseismic map of the solar interior. Tilted red-yellow bands trace solar jet
streams. Black contours denote sunspot activity. When the jet streams reach a criti­
cal /atitude around 22 degrees, sunspot activity intensifies. (Source: National Solar

Observatory (NSOJ in Tucson, Arizona)

*P.O. Box 9, Stevensville, MT 59870
e-mail: <mv7us@arrl.net>

HOw much credibility should we
grant to the panel of solar re­
searchers and scientists that again

releases a speculative predict ion of the
new solar cycle (the 24th since accurate
solar cycle records have been kept )?
Panel chairman Doug Biesecker of the
NOAA Space Weather Prediction Center
states, "If our prediction is correct, solar
Cycle 24 will have a peak sunspot num­
ber of 90, the lowest of any cyc le since
1928 when solar Cycle 16 peaked at 78."

NASA's lead representati ve on the
panel, Dr. Dean Pesnell of the Goddard
Space Flight Center, adds , " It turn s out
that none of our models were totally cor­
rect... . The sun is behaving in an unex­
pected and very interesting way."

What I find enter taining is the self­
importance prevalent in the solar science
community by both professional and
some ama teur participants. Pesnell states
the obvio us, "In our professional careers,
we've neve r seen anything quite like it."

Yes, how many solar cycles can one
ex perience during one's professional
life? The average cycle lasts between II
and 12 years. However, the sun is mil­
lions of years old. In my view , it is pret­
ty arrogant to postulate that mankind has
any rea l understand ing of and handle on
what the sun might do next. Pesnell ,
again: "Go ahead and mark your calen­
dar for May 20 13, but use a pencil."

No one can postulate with any credi­
bility ju st how intense the new cycle will
be, beca use there' s no direct correlation
between this solar minimum and any reg­
ular pattern of past minimums. In 2008
and 2009, the sun was quieter than dur­
ing any perio d durin g the "Space Age"
(agai n, a very short time of reference in
relation to the millions of years of solar
history). During the last two years we 've
seen low sunspot counts, weak so lar
wind, low solar irradiance, and a period
without a significant solar flare.

"
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This diagram of the sun's internal structure shows the sun 's major parts , including
the je t streams that arediscussed in the text. The jet streams extend deep into the sun,

to the base ofthe solar convective zone. (Source: NASA )

sunspots and prolonged the solar mini­
mum. The scientists involved in this dis­
covery presented their research at the
meetin g of the Solar Physics Divi sion of
the American Astron omical Societ y
(AAS/SPD) in Jun e 2009.

Drs. Rachel Howe and Frank Hill , both
of the NSO , used long-term observations
from the NSO ' s Global Oscillation Net­
work Group (GONG) facilit y to detect
and track an eas t-to- wes t jet strea m,
known as the "torsional oscillati on," at
depth s of about 1000 to 7000 km below
the surface of the sun. The sun generates
new jet streams near its poles eve ry I I
years; the streams migrat e slowly, over a
period of 17 years, to the equator and are
assoc iated with the production of sun­
spots once they reach a critical latitude of
22 degrees.

Howe and Hill found that the stream
associated with the new solar cycle has
moved sluggishly, takin g three years to
cove r a IO-degree range in latitude, com­
pared to two years for the last solar cycle ,
but has now reached the critic al latitud e.
The current solar minimum has become
so long and deep that some scientists have
spec ulated the sun might enter a long
period with no sunspot activity at all. The
new result shows both that the sun's inter-

www.cq-vhf.com

nal magnetic dynamo continues to oper­
ate and heralds the beginning of a new
cycle of solar activity.

" It is exciting to see," said Dr. Hill ,
"that ju st as this sluggish stream reache s
the usual activ e latitude of 22 degree s, a
yea r late, we finally begin to see new
groups of sunspots emerging at the new
acti ve latitud e." Since the current mini­
mum is now one year longer than usual ,
Howe and Hill conclude that the extend­
ed solar minimum phase may have result ­
ed from the slower migration of the flow .

GONG and its sis ter instrument,
SOHO/MDI (Solar and Helio spheric Ob­
servatory/Michelson Doppl er Imager),
measure sound waves on the surface of
the sun. Scientists can then use the sound
waves to probe structures deep in the inte­
rior of the star in a proce ss analogous to
a sonogram in a medical offic e. "Using
the global sound-wave inversion s, we
have been able to reveal the intim ate con­
nection betw een subtle changes in the
sun's interior and the sunspot cycle on its
surface," said Hill.

"This is an important piece of the solar
activity puzzle," said Dr. Dean Pesnell.
"It shows how flows inside the sun are
related to the creation ofsolar activity and
how the timin g of the solar cycle might

be produced. None of the forecas ting
research groups predicted the current
long, extended delay in the new cycle .
There is a lot more to learn in order to
understand how the sun crea tes magnet­
ic fields."

The new science of helio seismology,
enabled by instrument s such as the
ground- based GONG, the Michelson
Doppl er Imager aboa rd the SOHO space­
craft, and NASA ' s planned Solar
Dynami cs Observatory, has revoluti on­
ized understanding of the solar interior.
"While the surface effects of the sun's
torsional oscill ation s have been observed
for some time , understanding of the
dynam o and the origin of sunspots
depends on measurement s of the so lar
interior that are only possible with helio­
seismic techniques," said Hill.

Sunspot Group 1024
Now that this solar jet stream has

reached the "critical" latitude, are we see­
ing a rise in the number of sunspots? Yes,
and the period betw een sunspot emer­
gences is becoming shorter and shorter.
For instance, durin g the month of June
2009, sunspots were observed on 13 days
of the month . Then, starting on Jul y 3,
anoth er new Cycle 24 sunspot emerged,
dail y grow ing in size and unleashin g
numerous flare s. By the 4th of Jul y, and
for the first time in the new cycle, a C­
class flare erupted (it was encourag ing to
see solar fireworks on Independ ence
Day!). By July 6th , it was clear that this
sunspot group was influ encing radio
propagati on, as the 10.7-cm flux rose
above 70, and subtle changes in various
modes of propagation were observed.
Thi s sunspot group comes as part of a
series of new sunspots, indicating that the
new cycle is certainl y alive and gaining
in strength.

As this new cycle gains energy, which
is clearly occurring, a rise is interplane­
tary storms and a resulting increase in
geomagnetic acti vity will trigger a
livelier autumnal aur oral seaso n thi s
year. With the autumnal equinox occ ur­
ring on September 22, 2009, the chan ce
for auroral activity in the weeks leadin g
up to and the weeks after the equinoctial
event will be higher than durin g the last
few years.

Perseids Meteor Shower
Regardl ess of what the sun is doing,

VHF radio enthus ias ts can count on
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working meteor showers. One of the most reliable yearly mete­
or showers is the Perseids. The Perseids, like other meteor
showers, is named after the constellation from which it first
appeared to have come. Thi s shower's constellation is Perseus,
which is located near Cassiopeia. Perseids favor northern lati­
tudes. Because of the way Comet Swift-Tuttle' s orbit is tilted ,
its dust falls on Earth ' s Northern Hemisphere. Meteors stream
out of the constellation Perseus, which is barely visible south
of the equator.

Lewis Swift and Horace Tuttle, Americans working inde­
pendently , discovered a comet in August 1862. Three years
later , Giovanni Schiaparelli (of Martian "canali" fame) real ized
it was the source of the August Perseids meteors. The comet,
known now as Comet Swift-Tuttle, leave s a trail of dust that
Earth passes through durin g Augu st.

Thi s year the shower will be acti ve from mid-July through
late August. The peak is expected to be on August 12.
The number of visual meteors is expected to be as high as 100
per hour. Visuall y, this shower will be difficult to enjoy due
to the bright moon , but it is possible, using high-speed CW,
to reali ze a higher hourly rate. Many meteors that are not
visible might contribute to the ionization necessary for long­
distance contacts.

The Perseids show er begin s slowly in mid-July, featuring
dust-sized meteoroids hitting the atmo sphere. As we get clos­
er to August 12, the rate builds. For working VHF/UHF mete­
or scatter, this could prove to be an exciting event.

The best time for working the Perseids VHF/UHF meteor
scatter in North America is during the hour s before dawn , as
early as midni ght, but more likely peaking after 2:00 AM until
about 5:00 AM local time.

Other Meteor Showers
of Summer and Early Fall

Look for the Draconids, a prim arily periodic shower that pro­
duced spectacular, brief meteor storms twice in the last centu­
ry, in 1933 and 1946. Most recently, in 2005 , we saw the
stream's parent comet, 21P/Giacobini-Zinner, returning to per­
ihelion. Thi s year's peak is expected to occur on October 8 at
1640 UTe. The shower should be active from October6 through
October 10. The Draconids meteors are exceptionally slow­
moving, a characteristic that helps separate genuine shower
meteors from sporadics accidentally lining up with the radiant.
Thi s is a good shower to work meteor-scatter mode , since we
might see storm-level activity this year. For more information,
take a look at <http ://www.imo.net/calendar/2009>.

The Solar Cycle Pulse
The observed sunspot numbers from March through May

2009 are 0.7 , 1.2, and 2.9. Notice that the record of 0.8 for
December 2008 is higher than the 0.5 recorded for both July
and August of 2008 . It would appear that Augu st 2008 is the
lowest point of the minimum between Cycle 23 and Cycle 24.
However, scientists are now saying that statistically, December
2008 was the mathematically lowest point in the solar cycle
minimum between Cycles 23 and 24. The smoothed sunspot
counts for September, October, and November 2008 are 2.2,
1.8, and 1.7, respectively.

The monthl y 1O.7-cm (preliminary) numbers from March

CO VHF • Summer 2009

The magnetograph image from July 5. 2009 show ing sunspot
group 1024. This Cycle 24 sunspot group unleashed a number
offlares. providing solar fireworks for the 4th ofJuly. This new
activity is indica tive of the long-awaited recent rise in sunspot

act ivity. (Source: NASAISOHO)

An EIT (Ex treme ultraviolet Imaging Telescope) image of
sunspo t group 1024 in the Fe XlI emission line at 195 wave­
length. Fe XlI (Fe = iron; 1/ times ionized Fe) is common at
temperatures of /.5 milli on K. Note the huge magnetic fie ld
lines between sunspots. This sunspot group unleas hed the
largest j 7are yet recorded (at press time) in the new sola r cycle,

Cycle 24. (Source: NASAISOHO)

Visit Our Web Site
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cm radio flux numbers for Sep tember
through Nove mber 2008 are 68.4 , 68.2,
and 68 .3.

The smoothed planetary A-index (Ap )
numbers for Sep tember through No­
vember 2008 are 5.8, 5.4, and 5.1. The
monthly readings for Marc h thro ugh May
2009 are 4 for each mont h.

The smoothed monthl y sunspot num­
bers forecast for Augus t thro ugh October
2009 are 8.0, 9.6 , and 11 .4. These pre­
dict ions, however, may be too pes­
simistic, as they are based on the May
2009 forecast which postu lates a solar
cycle maximum on ly reaching a
smoothed sunspot count of 90 .

The smoothed monthly 10.7 em is pre­
dicted to be 69.5, 70.4, and 7 1.3 for the
same months . If we accept these num­
bers , we still see that Cycle 24 is upon us.

(Not e that these are preliminary fig­
ures. Solar scientists make minor adju st­
ments afterpublishing, by caref ul review) .

Feedback, Comments,
Observations Solicited!

How is your sporadic-E season this
year? Ar thur Jackson, KA50WI, has
been carefully crunching numbers
obtai ned by his activity in PropNET
(http://www.propnet.org/) over the pas t
five years. Art , a record-ho lder in the
North American OX Records listing s on
2-metertropo, discusses his research with
me in the new "NW7US Space Wea ther
and Radio Propagation Podcast." He
exp lains that the Es season in 2009 has
been better tha n any of the past four years .
He observes that this is in part due to the
very quiet geomagnetic activi ty duri ng
this prolonged solar minimum. Liste n to
the podcasts by browsing to <http://
podcast.hfradio.org/>. In the next issue
CQ VHF we will take a more in-depth
look at this year' s sporadic-E season and
Art's research.

I am looking forward to hearing from
you about your observations of VHF and
UHF propagation. Please send your
reports to me via e-mai l, or drop me a let­
ter about your VHF/U HF experiences
(sporadic-E, meteor scatter?). I' ll create
summaries and share them with the read­
ership. I look forward to hearing fro m
you. Up-to-date propagation info rmation
is found at my propagation center at
<http://prop. hfradio.org/> and via ce ll
phone at <http ://wa p.hfradio .org/>.

Until the next issue, happy weak-sig­
nal OXing.

73 de Tomas, NW7US

www.cq-vnt.com
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QUARTERL!:j CALENDAR OF EVENTS

Visit Our Web Site

printed sympos ium Proceedin gs. Papers
received afte r this date will not be
included in the printed proceedings.
Abstracts and papers should be sent to
the name listed in the announcement ora
the website.

Meteor Showers
August: Beginnin g around July 17 and

lasting until approximately August 24,
you will see activity tied to the Perseids
meteor showe r. Its predicted peak is
around 1730-2000 UTC on August 12. A
possible tertiary peak may occur around
0900 UTe. The x-Cygnids meteor show­
er is expected to peak on August 17. The
visually-impossible y-Leonids is expect­
ed to peak August 25, around 0400 UTe.
The a-A urigids is expected to peak on
August 3 1.

October: The Draconids is predicted
to peak somewhere around 1640 UTC on
October 8. The predicted ZHR may reach
storm levels. The Orionids is predicted to
peak on October 2 1.

November:The Leonids is predicted to
peak around 1715 UTC on November 17.
As with last year 's showe r, this year's
peak may go largely unnoticed.

For more information on the above
meteor showe r predictions see Tomas
Hood, NW7US ' s VHF Propagation col­
umn in this issue. Also visit the inter­
national Meteor Organ ization ' s website:
<http ://www.imo.netlcalendarI2009>.
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Current Contests
August: There are two important con­

tests this month. The AR RL UHF and
Above Contest is scheduled for August
1- 2. The first weekend of the ARRL 10
GHz and above cumulative contest is
scheduled for August 15-1 6.

September: The ARRL September
VHF QSO Party is September 12-14.
The seco nd weekend of the ARRL 10
GHz and above cumulative contes t is
September 19- 20. The following are the
dates for the Fa ll Sprints: The 144 MHz
Fall Sprint is September 2 1, 7 PM to II
PM local time. The 222 MHz Fall
Sprint is September 29, 7 PM to II PM
local time.

October: The 432 MHz Fa ll Sprint is
October 7,7 PM to II PM local time. The
Microwave (902 MHz and above) Fa ll
Sprint is October 17, 6 AM to 12 PM
local time. The ARRL SOMHz to 1296
MHz EME Contest is October 10- I I.
The SO MHz Fa ll Sp ri nt is October 24,
2300 UTC to October 25, 0300 UTe.

November: The ARRL 2.3 GHz and
UP EME Contest is November 7- 8.

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

Current Conferences and
Conventions

September: The 2009 TAPR! ARRL
Digital Communications Co nfe rence
will be held September 25-27 in Chicago,
Illinois, at the Holid ay Inn Hotel Elk
Grove Village, Illinois. For more infor­
mation, see the URL: <http ://www.
tapr.org/dcc.html>.

October: The 2009 Microwave
Update conference is to be held October
23-24 in Irving, Texas at the Westin ,
DFW Airport. For further information,
check the Microwave Update website:
<http://www. microwaveupdate.org>.

The 2009 AMSAT-NA Space Sym­
pos ium and Annua l Meeting is to be
held October 9- 11, in Baltimore,
Maryland at the Four Points Sheraton
Hotel. For more inform ation, see the
AMSAT URL pertaining to the sympo­
sium at: <http://www.amsat.org/amsat­
new/symposiurn/2009/index.php>.

Calls for Pa pers
Calls for papers are issued in advance
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Quarterl y Calenda r
The following is a list of important dares for
EME enthusiasts:
Aug. 2 Very poor EME conditions.
Aug.4 Moon apogee.
Aug. 6 Full Moon.
Aug. 6 Lunar eclipse.
Aug. 9 Moderate EME condi tions .
Aug. 12 Perseids Meteor Shower.
Aug. 13 Moon last quarter.
Aug. 16 Poor EME conditions.
Aug. 19 Moon perigee.
Aug. 20 New Moon.
Aug. 23 Good EME conditions.
Aug. 27 Moon first quarter.
Aug.30 Very poor EME conditions.
Aug. 3 1 Moon apogee .
Sept. 4 Full Moon.
Sept. 6 Moderate EME conditions.
Sept. 12 Moon last quarter.
Sept. 13 Poor EME conditions.
Sept. 16 Moon perigee.
Sept. 18 New Moon.
Sept. 20 Moderate EME conditions.
Sept. 22 Fall equinox.
Sept. 26 Moon first quarter.

of forthcoming conferences either for
presenters to be speakers, or for papers to
be publi shed in the conferences' Pro­
ceedings, or both. For more information,
questions about format, media, hardcopy,
e-mail, etc., please contact the person list­
ed with the announcement. The follow­
ing organizations or conference organiz­
ers have announced a call for papers for
its forthcoming conference:

Mic rowave Upda te: A call for papers
has been issue for the 2009 Microwav e
Update conference, to be held in Irving,
Texas. The deadline for submission is
August 3 1. If you are interested in sub­
mittin g a paper for publication in the
Proceedings, please contact Kent Britain,
WA5VJB , at <wa5vj b@llas h.net> for
additiona l informati on.

AMSAT-NA 2009 Space Sym po­
sium: Technical papers are solicited for
the 2009 AMSAT Space Symposium and
Annual Meeting to be held October 9-11
in Baltimore, Maryland . Proposals for
papers, symposium presentations, and
poster presentations are invited on any
topic of interest to the amateur satellite
program . Papers on the following topics
are solicited: Students & Education,
ARISS, AO-51 , P3E, Eagle, and other
satellite-related topics.

Camera ready cop y on paper or in elec­
tronic form will be due by the date
announced on the website <http://
www .amsat.org> for inclu sion in the

Sept. 27
Sept. 28
Oct. 4

Oct. I I

Oct. 13
Oct. 18

Oct. 2 1
Oct. 25

Oct. 26
Nov. I
Nov. 2
Nov. 7
Nov. 8
Nov. 9
Nov. 15
Nov. 16
Nov. 17
Nov. 22

Nov. 24
Nov. 29

Very poor EME conditions.
Moon apogee .
Full Moon. Moderate EME
conditions .
Moon last quarter. Mode rate
EME conditions.

Moon perigee .
New Moon. Moderate EME
conditions.
Orionids meteor shower.
Moon apogee . Very poor EME
conditions.
Moon first quarter.
Moderate EME conditions.
Full Moon.
Moon perigee.
Good EME conditions .
Moon last quarter.
Moderate EME conditions.
New Moon.
l.eonids meteor shower.
Moon apogee. Poor EME
conditio ns.
Moon first quarter.
Moderate EME conditions.
- EME conditions courtesy W5LUU



By Dr. H. Paul Shuch,* N6TX

Low Power
Scrapbook
RSGB . © 2001 , 320 pages .
Dozens of simple transmi tter
and rece iver projects for the
HF bands and 6m, inclUding
the tiny Oner transmitter and
the White Rose Receiver .

IOTA Directory
Edited by R. Balister, G3KMA
RSGB, 2007 Ed..
Fully updated , lists all islands
that qualify for IOTA, grouped by
continen t, and indexed by prefix .
Award rules & application form.

Practical Receivers
for Beginners
By John Case, GW4HWR
RSGB, 1996 Ed., 165 pages
Select ion of easy-to-build
receiver designs and simple
fun projects and test equipment.

Order: RSPRN $26.50

Order: RSIOTA $18.00

Digital Modes
for All Occasion
By Murray Greenman, ZL1PBPU
RSGB, 2002 Ed., 208 page s.
Simply the most "complete"
book on Dig ital Mode s available.
Over 100 illustrations !

Order: RSDMFAC $28.50

CQ Communications Inc.
25 Newbridge Rd.

Hicksville, NY 11801
516-681-2922; Fax 516-681-2926

www.cq-amateur-radio.com

Orde r: RSLPS $18.00

Order: RSHFAC $33.00

HF Antenna Collection
RSGB , 2nd Edition 2002

r:LI.·-"""""'........~... 252 pages

A collection of outstanding articles
"'...,-/ r-"-e-11 and short pieces that were publishe

in Radio Communication rnaqazine.
=-_-==--.1 Includes single- and multi-element ,
horizontal and vertical antennas, extremely small
transceiving and receiv ing antennas, feeders,
tuners and much much more!

Shipping & Handling: US & Possessions - Add $7.50
for the first book, $3.50 for the second, and $2 for each
additional book. FREE SHIPPING ON ORDERS OVER]
$75.00 (merchandise only). Foreign: Calculated by order
weight & destination & added to your credit card charge.

ALLOW 3 TO 4 WEEKS FOR DELIVERY

RSGB Books

already been won. I would argue that the
first interstell ar mission s have alread y
launched and that (exercising only a lit­
tle imagination) they meet the above con­
ditions . Th ose missions invo lve not
spacecraft , but rather strea ms of photons,
the fastest spaces hips known to man.

Think about it: Interstellar microwave
transmissions probe other civ ilizations'
interest in dialog and pass numerous stars,
and thus are "flyby probes," in a sense.
They are transmitted specifically for the
purpose of reaching other solar systems.
They have been "launched" (transmitted)
several times from Earth, which is clea r­
ly within the 4.5-bi llion km radiu s of
Neptune's orbit. Some of these transmis­
sions have conveyed scientific informa­
tion about Earth, which satisfies the con­
dition that they "deliver data for at least
one scientific measurement." They travel
at the speed of light, so within the 2,000­
year mission duration they potentially will
reach thousands of stars within 2,000 light
years of our own sun. Also, they are wide­
ly supported by the public, as witnessed
by the large number of humans who have
submitted messages to the various pro­
jects that beam them into space.Thus,con­
gratulations, Tibor, you win!

Neve rtheless, Tibor and Paul agree that
what they had in mind is slightly larger
interstellar probes. They also had intend ­
ed provision #3 to require the delivery of
sc ientific data to, not fro m, Earth, al­
though they failed to state this clearly in
their wager. Thu s, honoring the spirit (if
not the language) of the bet, I guess we' ll
have to wait a little longer to see whose
position prevails.

Mean whil e, as a side bet , Tibor and
Paul have agreed that the loser will buy
the winner a beer, probably in Budapest
(Tibor's native town,and a favorite venue
of Paul' s and mine), once the bet is decid ­
ed. They' ve invited me to join them there
on December 6,2025, win or lose. Since
I hope still to be drinking beer into my
eighties, I look forward to doing so, and
to reportin g the outcome of this wage r in
Volume 28, Issue No. I of CQ VHF. So,
don 't let your subscription lapse !

73, Paul, N6TX

Searching For The Ultimate DX

The Bet is Already Won

*Executive Director Emeritus, The SET!
League, lnc., <www.setileague.org>
e-mail: <1l6tx@setileague.org>

DR. SETI'S STARSHIP

In our last column in the Spring 2009
issue of CQ VHF, we introduced Long
Bets (www.longbets.org), the Arena

for Accountable Predi ctions, a web­
based wagering facility launched by the
futures-o riented Long Now Foundation.
The purpose of Long Bets is to improve
long-term think ing. You may recall that
Long Bets is a publi c arena for enjoyably
competitive predi ct ions, of interes t to
soc iety, with phil anth ropi c money at
stake. As mentioned in that co lumn, I am
a party to one of those bets- and so, it
turns out, are a couple of my colleag ues .

Their wager is intr iguin g. It was pro­
posed by Tib or Pacher , who run s the
Peregrinu s Interstellar website, and the
challenge was acce pted by Paul Gilster
ofCentauri Dreams. Since both parti es to
the wager are friend s of The SETI
Leag ue, I felt compelled to follow the
debate closely.

The bet in question , as posted by
Pacher , reads: "The first true interstellar
mission , targeted at the star closest to the
sun or even farther, will be launched
before or on Decemb er 6, 2025 and will
be wide ly supported by the public."

The conditions to be satisfied in win­
ning this bet are quit e spec ific:

I. The mission ca n be a mann ed or
unmanned flyby probe or to be captured
by the target star's gravitational field . It
will have been designed express ly as a
mission to another star, and not an outer­
solar-sys tem mission that keeps going.

2. Allowed laun ch location of the
spacecraft is any place in the solar sys­
tem within the orbit of Neptune, either
from the surface of a solar system body
or from any orbital position.

3. As a minimum requi rement for the
mission the spacecraft shall be capable of
delivering data for at least one scientific
measurement.

4. Planned mission duration shall be
less than 2,000 years.

Gilster is arguin g aga inst Pacher ' s pre­
diction, but it seems to me that the bet has
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· 100 Wwi auto tuner · built-in Powersupply
• DSP filtersI Voice memory recorder
• 200W(FT-2000D)
· 3 Band Parametric Mic EO · 3 IFroofing filters

Call For Low Pricing!

FT·450AT HF+ 6M lCVR
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Ultra compact HF, VHF, UHF

· 100w HF/6M, 50w 2M, 20w UHF
• DSPincluded • 32color display
• 200mems • Detachable frontpanel (YSK-B57recu
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5012M/22 0/440 HT
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• Li-IonBattery
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• Internet WIRES compatible

Now available InBlack!
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• WiRES Compatible
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w/Optional FBA-37
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• Li-ION Battery - EAI system
• Fully submersibleto 3 ft.
• CW trainer built-in

NEW Low Price!

• 2m/440 HT
• 5W Wide-band receive
• CTCSSIDCS Built-in
• Emergency Auto ID

Low Price!

FT·60R

Yaesu Summer Specials
Good Thru 8-31-09

• V+UN. V/U.Uoperation
• V.U full duplex · Cross Band repeater function
• 50W2M 35W UHF
• 1000. Memorychannels
• WIRES ready
Call Now For Low Pricing!

FT·950 HF+6M TCVR

· 100W HF/6M
• AutoTuner built-in
· 3 roofing filters built-in
• DMU-2000Compatible

Call Now For Low Pricing!

• HF/6M/2MI70CM· DSP Built-in
• HF 100W (20Wbattery)
• OptionalP.S. +Tuner · TC XO Built-in

Call Now For Our Low Pricing!
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(800) 444·9476
John, W0IG, Mgr.
denver@hamradJo.com

WOODBRIDGE, VA
(Near Washington D.C.)
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(800) 444·4799
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(800) 854-6046
Jon, K6WV, Mgr.
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Tom, KM6K, Mgr.
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(Near Disneyland)
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