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Built military rugged. Built submersible*.
Ideal for emergency communications.
D-STAR is quickly growing as a preferred mode for emergency
communications. The rugged, new IC-92AD offers 5 full watts
of output power and comes D-STAR ready. Connect the new,
optional GPS speaker mic to transmit position data - perfect
for SAR or other in-the-field workers. Both the IC-92AD and its
optional HM-175GPS hand mic are submersible* and built
military rugged. The IC-92AD also otters world-class analog
performance, too. For the best of times and the worst of times, always
be ready. Contact your local dealer and reserve your IC-92AD today.

IC-92AD

<II ApprOKimote size.

This isonartist'srendition. The actual product may be different.

This device has not been approved by the Federal Communicotions Commission.
This device may not besold Drlense, orbe offered for sole orlease, until opplOvol
ofthe FCC has been obtained.

©2007 lcomAmerico Inc The lcomlogo isa registered trademork oflcom Inc
All information subject tochange without notice orobligation. ' lp·X/: tested towork
after being under I meter ofwater for 30minutes. ReSlue image courtesy oflEMA.
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ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800)444-7927
Mark, KJ4VO, Mgr.
Doraville, 1mi.no. of 1-285
atlanta@hamradlo.com
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Janet, KL7MF, Mgr.
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1525 W. Magnolia BI., 91506
(818) 842-1786
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Eric, K6EJC, Mgr.
Magnolia between
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burbank@hamradio .com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191
(703)643-1063
(800)444-4799
Steve, W4SHG, Mgr.
Exit 161 , 1-95, So. to US 1
virginia@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp_#102
94085
(408) 736-9496
(800) 854·6046
Howard, W6HOC, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Oupont Hwy., 19720
(302) 322-7092
(800) 644·4476
Rick, K3TL, Mgr.
RT.131 /4 mi.,So. 1-295
delaware@hamradio.com

OAKLAND,CA
2210 Livingston St., 94606
(510) 534-5757
(800) 854·6046
Mark, WI7YN, Mgr.
1-880 at23rd Ave. ramp
oaktand@hamradio .com

SAN DIEGO, CA
5375 Kearny Villa Rd .. 92123
(858) 560-4900
(800) 854·6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandlego@hamradlo.com

PORTLAND,OR
11705 SW.Pacific Hwy.
97223
(503) 598-0555
(800)854-6046
Leon, W7AD, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portland@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444·0047
Chuck, N1 UC, Mgr.
Exit 1, 1-93;
28mi.No. of Boston
salem@hamradlo .com

PHOENIX, AI
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1mi.east of1-17
phoenlx@hamradio.com

DENVER,CO
8400 E. lIiH Ave.#9, 80231
(303) 745-7373
(800) 444·9476
John N5EHP, Mgr.
denver@hamradlo.com

IC-V82 2MTransceiver

2M @ 7W • Optional D-STAR
ormat digital operation features

include callsign calling, up to 20
character text message, & position
excnanqe " • CTCSS/DTCS encode/
decode w/tone scan · Also available
inasport version anda70CM version

(IC-U82)

o
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• 2M & 70CM @5W • 1304 Memory
channels · Independent (dual watch)
wideband RX 495kHz - 999.999MHz" "
• Full dotmatrix LCD · New"duplexscan"
• D-STAR digital voice • Compliments
the ID-800H mobile

. "
$200 ~

_ lIIS1N1l -
.- '~'4\M8S\-

IC-746PRO All Mode 160M·2M "",,"""

• 160-2M" @WOW · 32 bit IF-DSP+ 24 bit AD/DA
converter - Selectable IFfiltershapes for SSB& CW
• EnhancedRx performance

Dual Band
IC-2820H FM Transceiver

DigitalDual Band
IC-91 AD Transceiver

• D-STAR & GPS upgradeable 2M170CM • 50/15/5W
RF Output Levels · RX: 118-173.995, 375-549.995,
810-999.99 MHz" " • Analog/Digital Voice with GPS
(optional UT-123) • 500AlphanumericMemories.~ "

: $~ ~ IC-T90A Triple Band Transceiver

_,,1l£'~1£,,",'- • 6M/2M/70CM @ 5W • Wide band
RX 495kHz - 999.999MHz" " • 500
alphanumeric memories · Dynamic
MemoryScan(OMS) · Backlit keypad&
display - CTCSS/DTCS encode/decode
w/tonescan • Weather Alert
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• HF + 6m operation - +40dBm ultrahighintercept
point - IF DSP, user defined filters · 200W output
powerfull dutycycle - Digital voice recorder
Thisdevicehasnot beenapproved bythe FederalCommuni
cationsCommission. Thisdevicemaynotbe soldor leased,
or beoffe red torsaleor lease, until approvalof theFCChas
beenobtained.

• 160-6M • wow · Adjustable SSB TX bandwidth
• Digitalvoicerecorcer - Auto antenna tuner - RX:30
kHz to60MHz · Quiet, triple-conversionreceiver- 32
bitIF-DSp · LowIMDroofing filter· 8 Channel RTIV
TXmemory - Digitaltwinpassband tuning · Autoor
manual-adjust notch with 70 dBattenuation

IC-7800 All Mode Transceiver

• 160-6M @ 200W • Four 32 bit IF-DSPs+ 24 bit
AD/DA converters · Two completely independent
receivers · +40dBm 3rdorder intercept point
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IC-756PROIII All Mode Transceiver

IC-7700 Transceiver.The Contester's Rig

"Excepl60M Band. "Frequencycoverage may vary. Refer to owner'smanual lor exactspecs. + Aebates and instant savings expire 12/31107. Freeoffers are for a
limitedlimeonly. Check with HRO for details or restrictions onanyoffers or promotions. • + Rebatesandinstant savings expire12/31107. ",AAAlkalinebatteries
not included, radiocomeswIthaAAalkaline battery tray, " For shock andvibration. ' J When connectedto anexternal GPS.© 2007teemAmericaInc. CONov07.
The Icomlogoisaregisteredtrademark of IcomInc. 9762
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o 160-1 OM/6M/2MI70CM
o 2x DSP · Digital IFfilters
o Digital voice recorder
02.5"color TFT display

o 75 watts · Dynamic Memory Scan (OMS) •
CTCSS/DCS encode/decode w/tone scan - Weather
alert - Weather channel scan- 200 alphanumeric
memories ,. \ "
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Band Mobile _ 1l:~1£!- C-2200H 2MMobileTransceiver

c~~ ....
055wallVHF/50wall UHF · Wide RX: 118-173,230- • 65W Output · Optional D-STAR format digital
549,810-999 MHz (cellular blocked onUS versions) operation & NEMA Compatib le GPS interface ·
c Analog/Digital Voice& Data • Callsign Squelch • CTCSS/DTCS encode/decode w/tone scan • 207
CTCSS & DTCS Encode/Decode w/tonescan Alphanumeric Memories · Weather Alert

o Praven Performance· 160-1 OM "/6M/2MI70CM
o All mode w/DSP • HF/6M @ WOW, 2M @ 50W,
440MHz@20W ·CTCSSencode/decode w/lone scan
c Autorepeater- 107alphanumeric memories \ ,.. ,
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IC-V8000 2MMobile Transceiver

o 160-1OM " @1OOW · 12VOperation · Simple toUse
o CW Keyer Built-in • One Touch Band Switching ·
Direct frequencyinput · VOXBuilt-in- Band stacking
register · IFshift · 101 memories

IC-706MKIIG All Mode Transceiver
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LINt OF SIGHT
A Message from the Editor

Doing a Better Job of Telling Our Stories

This past August 16-1 7, my wife Carol ,
W6CL, and I were among the nearly one
hundred participants at the 2007 Global

Amateur Radio Emergency Communications
Conference (GAREC-07), whic h was held in
Huntsville, Alabama during the run up to the
Huntsville Hamfest. This was the third such
conference, and the first one to be held in the
U.S. (the other two were held in Europe).
Among the participants were representatives
from the IARU, the ARRL, Army MA RS,
American Red Cross , Sou thern Baptist Dis
aster Relief, Depart ment of Homeland Secur
ity, The Salvation Army , a Coa st Guard aux
iliary , as well as many appo intees from the
ARRL field organization . International par
ticipan ts came from Ireland, France, Bulgaria,
Finland , The Netherlands, South Afr ica,
Brazi l, Canada, and Trinidad and Tobago. I
was fascinated by the various stories told of
ama teur radio involvement in emerg ency
communica tions.

Thi s past September 28-29, I attended the
Western Region NASA Space Gra nt Co nsor
tium conference, which was held in Ok lahom a
City, Ok lahoma. Part icipants includ ed direc
tors of most of the state NASA space-grant
consortia west of the Mississippi River, along
with Louisiana. Also participating were affil
iates of these various space- gra nt conso rtia,
as well as NASA officials and faculty fellows
affil iated with NASA .

I again was fasci nated by stor ies told by the
vario us partici pants of student involveme nt
and student-driven projects taking place
thro ughout the country . One such story was
told by Mike Vog lewede, a teac her at North
wood Public Schoo l, in Northwood, No rth
Dakota. Nort hwood was in the news rece nt
ly because of the August 26, 2007 devastat
ing category fou r tornado that nea rly
des troyed the tow n. In the aftermath of the
tornado, Mike spoke of the past and the future
for his school. The immediate future for the
school is it was so totally destroyed that it will
have to be completely torn dow n and a new
school built in its place.

What was not destroyed, however, is the
spirit of several of the students who have par
ticipated in Northwoo d's after-schoo l pro
gra m. Here is their story, thanks to the efforts
of Mike, his wife, and others in the schoo l and
the community.

It was about a half dozen years ago when
Mike had the idea to bring robotics to the
classroom-after schoo l. Robotics is the
study and building of robots for various tasks.
What is importa nt about learnin g robotics is
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that robots increasingly are being used
throughout industry to perform a varie ty of
small and large tasks.

Robot ics as a subject is one that both
exc ites and educates youth. It excites youth
because it is hands on. Youn g peop le bui ld
projects to accomplish tasks and in the
process learn a numb er of skills, including
crea tive thinking and working togeth er in
teams-in other words, learnin g how to coo p
erate with others in orderto accomplish a task,
something about which we adults sometimes
need refresher lessons.

Whil e robot ics is an excellent teac hing
device, it is a non-trad itional subject for many
public K-12 schoo ls that are constrained by
the "no child left behind" mandate, with which
most of today' s public schoo ls now must com
ply. Such was the case with Northwoo d Publ ic
Schoo l. Undaunted by this constraint, Mike
and his friends decided to develop an after 
school program centered on robotics. In time,
the program almost took on a life of its own.
The after-sc hoo l program lasted from 3:30 in
the afte rnoon to 9:30 at night. The parent s got
on board and began a rotational mea l-serv ing
program. The PTA went from a few in atten
dance to hundreds, and not all of them par
ents. Local industry got involved in the
schoo l, with businessmen and tradesmen be
coming mentors for the students. At its peak,
there were more Nor thwood students in
volved in the robotics after-school program
than were on the football team.

Their hard work has paid off. Teaming with
nearby Hatton Publi c Sc hool and enter ing
multipl e competitions, the robotics team has
won many awards over the past several years.

Whil e the tornado set back the program a
bit, it has not stopped it nor kept outs ide
sources from supporting it. For exa mple, as
demonstration of the fai th it has in the robot
ics program, the North Dakota Space Gra nt
Co nsortium awarded it a specia l $5,000 gra nt
to rebuild the robotics library.

While the robotics story is not directly relat
ed to amateur radio, one can eas ily see that
amateur radio could become a part of it, or a
similar program that incorporates amateu r
radio could be started in another schoo l.
Perh aps Mike ' s story might inspire you to
start one in your local school.

What I found to be in comm on between
these two confere nces was that while partici
pants in both conferences were very good at
tellin g each other their stories , they seemed to
be unable to tell their storie s to others outside
of their peers. For exa mple, apart from my

mentio n of the GA REC-07 confere nce in my
column in the November 2007 issue of CQ
magazine and the article posted online at the
ARRL' s website (http://www.arrl.org/ news/
stories/200 7/08/24/102/), very little publicity
has been given to the many stories that have
emerged from that conference . Furthermore,
apart from its menti on here, to date none of
the other amateur radio media has covered the
Western Region NASA Space Gran t Co n
sorti um conference.

The tragedy of this lack of publi city is that
both venues are sources of great stor ies con
ce rning amateur radio or potenti al amateur
radio involvement. Regard ing GAREC-07, in
the afterm ath of 9/ I I and Hurr icane Katrina,
one of the two emerg ing stories in amateur
radio is the huge resources that its operators
can commit to emergency communications
resou rces that heret ofore have not bee n
matched by the professionals at any level.

The other emerging story in amateur radio
is educati on . Regarding amateur radio and
education, the NASA Space Grant Co nso r
tium program is a very large source for such
storie s. You have already read stories of ama
teur radio involve ment in the consorti um in
previous issues of CQ VHF magazine. One
exa mple is Professor Kevin Carr , KE7KVT' s
story 'Thro ugh the Back Door: A Teacher' s
Jo urney into Amateur Radio," which ap
peared in the Spring 2007 issue. Kevin ' s
employer , George Fox University, is an affil
iate of the Oregon Space Grant Consortium.
Ironically, when I showed Kevin' s articl e to
Jack Higginbotham, OSGC' s director , he was
totally unaware of the national publicity that
GFU had rece ived via this magazine.

My point in this editorial is that we need to
do a better job of telling our amateur-radio
related stories. No one else is go ing to do it
for us--except perh aps your doggedly per
sistent editor. Yet even with my single-hand
ed efforts, I still cannot discover or uncover
all of your stories . In order to do so, I need
your input--either by way of an article in CQ
VHF magazine or a few paragraph s in my col
umn in CQ magazine.

Therefore, if you have a story to tell , then
please write it and get it to me. If yo u have a
story lead, then send it to me and I will track
it down. Please contact me via my e- mail
address (n6cl@sbcg lobal.net) with your story
or story idea . I look forward to hear ing from
you in the very near future.

Until the next issue .. .

73 de Joe , N6CL

Visit Our Web Site
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. 39 CTCSS tone squelch (encode+decode)
settings

• Tone burstfunction (1,000, 1450, 1750
and 2100Hz)

• Battery-drain function avoids memory
effect

• Cloning feature

• Ni-MH standard also uses optional
Lithium-ion and NiMH battery packs or
AA dry cell case

• SMA antenna port

• 2-level attenuator

• Waterproof single mic/speaker jack

• New, two-touch repeateraccess

• High grade waterproof materials compatible
to IPX7 (submersible Im/3ft. for 30 min.)

• Rugged polycarbonate body resists dirt,dust
and moisture

• Large 40mm internal speaker for greataudio!

• Highly visible backlit alphanumeric display

• Direct frequency input through illuminated
keypad

• 200 Memories, plus one call channel and one
repeater access parameter memory

• VFO, Memory and Scan modes

• Ultra-flexible antenna with SMA connector
avoids breakage

--.J J
~t audio and high grade waterproof desigtt.

-DJ-VI?T144 MHz HT
-DJ-V27T222 MHz HT
-DJ-V4?T 440 MHz HT

These powerful HTs make perfect companions
for outdoor activities like fishing,

camping or snow-sports.
The rugged polycarbonate materials are compatible to IPX7 so these HTs are

submersible Im/3ft. for 30 minutes! And unlike water-resistant radios you may have
looked at before, the DJ-V 17, DJ-V27 and DJ-V47 all have a large 40mm internal
speaker so the audio is clean and crisp, not muffled. You can enjoy 500mW max

audio-output, new two-touch repeater access, and over 200 memories.
A special battery-drain function helps avoid battery memory-effect. Other features
include an ergonomic design, ultra-flexible antenna with SMA connector, 39 CTCSS

settings, split function, two-level attenuator and more.Whatever your idea of
outdoor fun, Alinco's DJ-V 17, DJ-V27 and DJ-V47 are ready to take on the

challenges of rain, dirt and dust and come back for more.

Actual Size

DistributedinNorth America by Ham Distributors, 1775 North Loop 336 East, Ste. 8, Conroe, Texas 77301 • Phone: 936·649·1497. Fax: 936·649·1303' email: USrep@Hamdistributors.com
' Checkregulati onsbeforeoperatingincrossband mode. " CheckFCC regulations priortooperation. Transceivers intendedfor properly licensed operators. Permits required forMARS use. CAP use subject toequipment approval.

Specitications subject tochangewithoutnotice or obfigation . Pertormance specifications only apply 10 amateur bands. NOTICE: Eliective 5/1/2004, ALL warranty claims and requests forrepair~echnical assistance forAlinco products
shouldbe sent toHam Distributors regardless ofcontact information found on the warranty certificate packed with the product.



SubZero IV, a hydrogen-cell-powered car, is the fourth in a series of experimental
c ars bu ilt by students of UND's SEA. A requirement of membership in SEA is thct
one must possess a Techinician class license to drive the car. Here is the st®ry.

By Tim Langemo, KC0WSZ, and Brandon Burnette, KC0YXE
University of North Dakota

Society for Energy Alternatives*

SubZero IV Hz travels down the road with a chase vehicle close behind.

Rising gas prices have been in the headlin es for the past
several years, and better gas mileage see ms to be on
almost everyone's mind . What can be done to reduce our

dependence on foreign oil? While many theories on this sub
ject exist, we have come across one in particular with which we
agree-hydrogen.

The Society for Energy Alternatives (SEA) is a student orga
nization at the University of North Dakota that includes stu
dents from every college on campus. Founded in 1996, our
group has sought to utilize var ious alternative fuel sources, such
as solar power and now hydrogen, in transportation applica
tions. After buildi ng three solar cars (SubZero, SubZero 2, and
SubZero 3) between 1996 and 200 I, SEA began looking for a
new, more viable fuel source for use in a transportation setting.

The sun does not always shine thank s to the rotation of the
Earth, making solar-powered vehicles impractical. Clouds and
rain can also affect the performance of solar cells. Add in the
infant-like fragility , and it becomes fairly clear that a different
direction is needed. Compressed hydrogen gas offers a solution
to this prob lem. Hydrogen is very clea n and contains a higher
density of energy than gaso line or even ethanol at a given vol
ume. When properly stored, it is no more dangerous than the
gasoline or diese l fuel that powers almost every vehicle on the
road today.

"The Society for Energy Alternatives. 243 Centennial Drive. Grand
Forks. ND 58202
phone: 701-777-4 / / 0
e-mail: <seatisund.edu»
website: <www.und.edu/org/sea»
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Our group settled on the use of a hydrogen proton exc hange
membrane (PEM) fuel ce ll for our fourth alternat ive ly fueled
vehicle, SubZero IV Hz. The car, designed betwee n 2002 andl
2004 and built durin g the 2005 academic year, was the first fuel
ce ll powered vehicle to be built from the gro und up by univer
sity students in the United States.

Powe red by a 10-kilowatt Hydrogenics fuel cell, the dri ve
train includ es a bank of ultracapacitors and a 7-hp DC brush
less motor. The single-wheel drive manages to propel SubZero
IV Hz to a blistering top speed of 45 mph. The ultracapacitors
provide an electrica l buffer for the fuel cell whe n the electric
motor is engaged, as well as a source of emergency power so
that the car may be pulled safe ly off the road should it become
necessary to shut down the fuel cell while operating the car.

Durin g Jul y 2005, the team participated in the North
American Solar Challenge. The race covered 2,500 miles of
public highways betwee n Austin, Texas and Ca lgary, Alberta,
Canada. Seventeen solar-powered vehicles part icipated in two
classes, along with one hydrogen fuel -cell car operating in a
demonstration class. While our car did not finish the competi
tion in first place overall, we managed to win our class in our
first attempt with the fuel-cell car. Some will point out that we
also finished last in our class. Overall, the vehicle placed 14th,
beating four solar cars over the 2,500 -mile com petition.

Alon g the way, we achieved an observed high wa y fuel
economy of 125 miles per kilogram. Hydrogen is measured
in kilograms, where one kilogram ofhydrogen has the approx
imate energy equivalency of one gallon of gasoline. With
abo ut 2 kg of on-board storage capacity, we were able to go
250 miles per fill, not much different than the average auto-
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Brandon, KC{JYXE (left), shares his experience with hydrogen fuel cells with North
Dakota Congressman Earl Pomeroy (center).

Local school children line up to sit in the driver 's seat at an annual science day in
Grand Forks, ND. The rig was turned off, so the repeated use of the push-to-talk

button by the children did not produce any spurious transmissions.

them a chance to learn to operate outside
of the orga nizat ion and make contac ts
with people they don 't see at tea m meet
ings eve ry wee k. Several members have
go ne on to purchase their ow n rigs, which
in turn frees up other radios for other
memb ers to use.

Outside of the organiza tion, many of
our memb ers have beco me more active
with not only the local FORX radio club
in Grand Forks, North Dakota, but clubs
in their home towns when they are on sum
mer break. Field Day 2006 was Tim's first
exposure to the real world of amateur
radio, only about a month after getting
licensed as KC0WSZ. SubZero IV H2 was
hooked up to the SSB radio so the club
could receive points for alternative-ener
gy use. Watch ing Charlie, KI0 LS, and
Dick, KA0HDN, make five contacts in
what seemed like the blink of an eye, he
was "bitten by the bug." Field Day 2006
was cut short for Tim and a few others
from the team when they needed to attend
the wedding of two alumni from the team.

A few of our members got the chance
to show SubZero IV H2 at the Dayton
Hamventi on® in Apri l this year. It was a
great ex perie nce for us. We were able to
share our experience with anyone who
stopped to look at our car. The Ham
vention® is the largest expo we have been
to in term s ofattenda nce. Because of that,
we were expose d to a large variety ofpeo
ple fro m all over the co untry and the
world. By nature, ham operators are inno
vative peopl e. Our team requires innova
tion to be successful. People walked up
to us and after getting the basic rundown

principles that an operator needs to know
to obtain a license. Also, with the recent
elimination of the Morse code require 
ment , some of our memb ers have ex
presse d interest in upgrading to earn some
HF privileges in addition to the frequen
cies available on the Technician bands.

Our team does not require the members
to obtain their own rigs to operate on the
bands. We have several mobil e radios/
antennas, as well as a couple of hand
helds that our licensed memb ers are wel
co me to check out at any time. Thi s gives

mobi le. If our team had access to a
hydrogen compressor, we wo uld be able
to pressu rize our ta nks to their ra ted
5,000 psi and have an on -board storage
capacity of abo ut 4 kg, enough to trav
e l abo ut 500 mi les.

When SubZero IV H2 is being operat
ed on public road s, the State of North
Dako ta requires that a "c hase vehicle"
fo llow it with flashing amber light s to
warn other motorists of the presence of
an experimental veh icle. In add ition, our
team uses a lead vehic le with flashing
amber lights to lead the convoy around,
and notify the driver of the fuel-ce ll vehi
cle abo ut any changes in road co nditions.
All three vehicles keep in contact ove rthe
amateur radio bands. Over the years, our
team has tried using FRS, GMRS , and CB
for communications . We found that these
sys tems just did not have the range and
reliability that we demanded of them. We
found that 2-meter simplex transmissions
met our cr iteria quite well. Because we
utilize the ham bands, in addition to need
ing a driver' s license to operate SubZero
IV H2, a Technician class license is need
ed as well.

At the beginning of the fall 2007 semes
ter, our team had over 80% of our mem
bers licensed to operate the Tec hnicia n
class bands . Our unlicensed team members
who have joined the group this semester
all are enco uraged to obtain their Tech
nician license. With a large pool of mem
bers, plenty of help is availab le to teach the
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Josh, KCfluBH (left), and Craig, KCflYXC (right), explain the operation of the car
to tailgaters before a University ofNorth Dakota football game.

on the project, started asking questions .
Before the Hamvention®, we had never
been asked a question about the project
that we could not answer. Two questions
were fielded to us that sent us home
searching for answers. It felt great to pon
der something about our car during the
drive home .

Field Day 2007 was another great
experience for some of our members .
College students make good laborers for
moving things such as generators, setting
up the guy wires for the antennas, and
hauling in the food after the grocery store
run. After getting all set up, the real fun
began. Tim, KC0WSZ, and Trent,
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KC0YXH, spent most of the day with
Rod, KE0A, logging contacts at the CW
station. Even though the FCC dropped
the Morse code requirement for the
General class license, we have members
who have expressed an additional inter
est in learning code when they can get a
break from their studies.

Late this summer, severe weather
threatened the greater Grand Forks area.
Tim, along with fellow team members
Trent and Sarah, KC0UKW, went out to
the National Weather Service and began
to learn the procedures that are followed
by the SKYWARN net control operator.
When SKYWARN training rolls around

Field Day 2006.
Organization
alumni Anna
Vosgerau

~ Severson,
KCflNDB, and
Keith Severson,
KCflUlT, left.; e
wedding chapel in
the SubZero IV H2.

in the spring, all of our members will be
encouraged to attend.

This fall we are beginning work on our
fifth car, SubZero V. This next vehicle
will be a departure from some of our pre
vious projects. However, this does not
mean that we will be severing our con
nections to the ham radio community.
Subzero V, like our previous vehicle, will
use a power system to which we are not
accustomed. It was decided that a hybrid
drive system would be the power source
for our next vehicle, incorporating and
synchronizing two systems to create a
drive train that is greater than the sum of
its parts. We will use this vehicle to com
pete in the 2008 Society of Automotive
Engineers (SAE) Formula Hybrid com
petition. The change of venue was
brought on by several factors, but most
of all we relish this opportunity to put our
ham ingenuity to use towards the electri
cal system design.

Data acquisition has always been im
portant to our program, as it is with any
engineering endeavor. In the past, data has
been extrapolated based upon vehicle per
formance and known input. For our
newest vehicle we plan to use real-time
electronic data acquisition over amateur
radio frequencies. This will allow us to
record vehicle metrics throughout the var
ious events at the competition.

For those of you who are curious, or
happened to ask us about it at the Ham
vention®, APRS has not been utilized in
any of our projects. This is an additional
aspect of amateur radio that we are con
sidering adding to our current project.

Upon graduation, our average member
will have seven years left on his or her
amateur radio license. We hope the skills
learned operating amateur radio in our
organization will carry through to our
endeavors after we depart from the Uni
versity of North Dakota.

Author Bios
Tim Langerno, KC('JWSZ, from Minot,

ND, earned his Technician license in May
of2006. He is ajunior at UND and has been
a member ofSEA since the fall of2005. Tim
is the Project Manager for SubZero V. He
will graduate in May 2009 with a B.B.A.
degree in Information Systems.

Brandon Burnette, KC('JYXE, from Min
netonka, MN, earned his Technician license
in November 2006. He is a senior at UND
and has been a member of SEA since the
spring of 2005 . Brandon is a past-president
and acting vice president of the organiza
tion. He will graduate in December 2008
with a B.S. degree in Industrial Technology.
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Solar Cycles
and Cycle 24 Predictions

Based on a paper presented at the 41 st Central States VHF Society Conference
in San Antonio, Texas on July 28-29, 2007, KH6jK6MIO begins th is article with the
F-Iayer and the Sun. He then discusses and summarizes the various predic tions
of solar Cycle 24 that have been made to date. Significant portions of this
a rtic le also appeared in the Proceedings of the above-mentioned conference.

By Jim Kennedy,* KH6/K6MIO
Gemini Observatory, Hila, Hawaii

On 6 meters, F2 prop agation can produce dramatic
result s. Th e F- Iaye r is ioni zed primarily by extreme
ultraviolet (EUV) radiatio n from the Sun . The intensi

ty of so lar EUV is strongly depend ent on the phase of the solar
acti vity cyc le. Unfo rtunately, the ave rage level of solar EUV
is not sufficient to raise the maximum usable frequency
(MUF) above 50 MH z. Consequ entl y, 6-meter F-Iayer prop
agation is confined almos t entirely to the peak years of the
solar ac tivity cycle. '

Managing radio propagation, satellite health , and power-grid
issues all lead to an interest in predicting future solar activity,
on both short and long time sca les. There are actually two inti
mately related "solar cycles": the activity or "sunspot" cycle
and the solar magnetic cycle.

Solar Activity Cycle
The sunspot cycle peaks roughly every II year s. Sunspots

are alw ays found in pairs or groups. The spots and groups occur
in two latitud e bands, one north and the other south of the solar
equat or (Figure 1). They come and go within those latit ude
band s with end-to-end lifetim es of a few day s to several weeks.

As will be shown in this articl e, sunspots are the visib le effects
of loops of powerful magnetic fields arising from within the
Sun that have then floated up and bulged out above the Sun' s
visible surface (Figure 2).

The east-wes t leading spot(s) in a pair (or group) have the
opposi te magnetic polarity from that of the trailing spot(s). If
the leadin g spots in the Southern Hemisphere band have one
polarity, then the leading spots in the Northern Hemi sphere
band have the opposite polarit y-that is, the direction of the
field between the leading and following spots in the south are
opp osite of those in the north (Figure 3).

As the Sun rotates on its ax is eve ry 27 days or so, sunspot
pairs and gro ups appea r to march across the Sun from east
to west, bein g vis ible for up to 14 days as they travel from
limb to limb and then rotat e out of sight around the far side.

P.O. Box / 938. Hila. H/ 9672/
e-mail: <jkennedy@interpac.net>
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Figure 1. The Sun as seen by the Nationa l Solar Observatory
(NSO) at Kitt Peak near Cycle 23 solar maximum on April 3,
2000. Note the two bands of sunspots north and south of the

solar equator. (Credit: NSOIAURAINSF)

If they live long enough, they return to the near side abo ut
14 days later.

Old Cycle, New Cycle
Each "new" activity cycle begins at the minimum after the pre

ceding solar maxim um. Near the minimum, the few remaining
"old-cycle" spots are found in their two latitude bands, now very
near the solar equator (about 5 degrees north and south).

On the almos t spotless Sun, the new cycle begi ns when spots
begin to appear in two new bands about 30 degrees north and
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Figure 2. When mag netic-field lines within the Sun erupt
through the surface, they form loops creat ing sunspot pairs.
The leading spot at the surface has one polarity and the fo l
lowing surface spot has the other po larity, as indicated by the

direction of the arrows.

Figure 3. An NSO sola r magnetogram, also fro m April 3, 2000.
It shows the magnetic strength at the surface. White is polari
ty pointing out of the Sun, and black is pointing into the Sun.
Note that the northern and southern leading-trailing patterns

are reversed. (Credit: NSOIAURAINSF)

south-with opposite polarities from the old-cycle spots. Thus,
the old and new cycles actually overlap each other for a period
of time . Their latitude bands and polarities distinguish between
the old- and new-cycle spots . Curiously, new-cycle spots gen
erally do not appear at the same time in both the Nort hern and
Southern Hemispheres (more later).

As the cycle progresses, the new-cycle spots appear in increas
ing numbers, with their higher latitude bands slowly moving
closer and closer to the equator. By solar maximum, the bands

www.cq-vhf.com

are centered on about 15 degrees north and south latitude. As the
cycle wanes, the old-cycle spot count decreases and the two
bands move to within about 5 degrees of the equator.

Cycle Strength
The amplitude of a cycle is measured by vario us indices . Th e

mos t common one today is the internationa l sunspot index-, Ri .
Another common index is the 1O.7-cm radio flux, FIO.7 . Both
indices are quite valid, but have different values. Only R, will
be discussed here, ju st to simplify the presentation.

Solar Magnetic Cycle
The activity cycle, with its sunspo ts, solar flares , and coro

nal mass ejec tions (CMEs) is the result of an underlying cycle
of magnetic activity within the Sun. The perio d of the solar
magnetic cycle averages about 22 years.

On very large sca les, the Sun has a global average magnetic
field of abou t I gauss. It is basically a dipole with its axis pass
ing through the poles. During solar maxi mum, every I I years
or so, the polarity of the polar field flips direct ion . As a result,
it goes through a complete cycle, pointing from north to south
and then back to north aga in about every 22 years. Eac h mag
netic half-cycle produces a peak in solar act ivity, prod ucing the
II -year activity or sunspot cycle .

The magnetic cycle is the result of the recurring evo lution of
large-scale plasma flows inside the Sun. These flows of charged
part icles interact to produce a kind of dynamo. By conce ntrat
ing the small overall magnet ic field into relative ly small vol
umes, the dynamo produces locally intense magnetic fields, typ
ically a few thousand gauss and sometimes grea ter than 6,000
gauss. These strong local fie lds lead to solar activity in the form
of sunspots, flares, and other particle and radiant emissions.

Understanding the details of these com plex interac tions and
why they lead to cyclic solar activity has been a "holy grail " in
solar physics for a long time. Thanks to the evo lution of some
very clever technologies, much progress has been made in the
last two or three decades in shedding light on these mysterious
processes. Any successful solution to the problem must account
for all the effects described above.

Convection Zone
The outer 30% of the Sun is a seething convec tion layer. As

heat moves up from the fusion core, it reaches a level where the
gases are convec tive ly unstable (like the hot air rising in a sum
mer thunderstorm). Giant updrafts within the convection zone
carry heat up to the surface of the Sun, where it is released into
space. Then the coo led gas sinks back down, to be reheated and
rise again.

Since the convec tion zone is gaseous, it does not rotate as if
it were a solid object. The equatorial regio ns rota te faster than
the polar regions. Thus, the gases at the equator take about 25
days to rotate all the way around the Sun , but it takes about 35
days near the poles. Thi s effec t is ca lled differential rotation.

Rising Cycle
At the beginning of a cycle the Sun's whole magnetic field

is essentially the polar dipole. However, the lines of force that
flow through the Sun , from pole to pole, cannot remain long as
simple straight north- south lines. Differential rotation in the
convec tion zone drags the embedded magnetic fields in equa-
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Figure 4. Frames "a " through "d " show how convection-zone differential rotation
wraps the polar dipole magnetic-field lines into oppositely sensed toroidal fie ld lines

at low latitudes north and south of the equator.

torial regions westward, out ahead of the
same lines offorce nearer the poles, eve n
tually wrapping them around in the inte
rior para llel to the equator, like string
around an axle (Fig ure 4).

After a few months, this transforms the
north-south polar magnetic field into two
east-west toroidal fie ld bands, one north
and the other south of the equator (figure
4d). These two band s have opposite po
larities: one is pointed aro und in an east
west direction and the other in a wes t
east direction.

Thus, the reaso n that the sunspots are
found in two latitude bands is that they
are spawned from the two toroidal fields
that lie benea th the sunspot bands.
Eventua lly , frag ments of the toroida l
fields floa t up and break out above the
surface in big loops, as shown in Figures
2 and 5. At eac h foot of the loop is a
sunspot, toget her forming a sunspo t pair.
Mu ltiple fragments sometimes result in
very com plex sunspot gro ups.

Solar Maximum
As the cycle continues toward maxi

mum , more and more of the polar fie ld
is converted into the two toroid al fie lds,
and they and their sunspot band s move
closer to the eq uator. When the toroid al
field is at maxi mum strength, so also is
the amo unt of energy "leaking" upwards
into the sunspo t-ca using above-surface
fie ld loops.

So lar maximum occ urs when all the
avai lab le po lar-field energy has been
converted to the two toroidal fields. At
this point, havi ng bee n sucked down to
zero, the polar field passes through zero
and reverses its polarity to produce a very
weak fie ld in the oppos ite di rect ion .
Thu s, the polar-field reversal is closely
associated with the solar maximu m.

North Cycle, South Cycle
The northern and the southern polar

fie ld reversals can occ ur many months
apart. The two hemi spheres' toroids usu
ally don' t reac h solar maximum at the
same time. One hem isphere ofte n leads
the other (see figure 9). Thi s is the rea
son why new-cycle spots don 't appear at
the same time in both hemispheres.

Therefore, eac h hemi sphere has its
own cycle and timetab le. The periods are
simi lar, but the phases are not exactly the
same. The two phases shift in time, but
they resy nchro nize fro m tim e to time,
since they are co upled through their
reliance on the same poo l of total solar
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magnetic energy. Wh en the time lag is
long betwee n the north and south peaks ,
a double-peaked maximum occurs.

The double peak in Cycle 23 is a con
sequence of the Northe rn Hemisphere
peak leadin g the south by about a year.
When north and south are in phase, a sin
gle peak occurs. When they are in phase
and both north and south peaks are strong,
one gets a powerful cycle, as in Cycle 19
in 1958 (R, = 20 I)3; see Figure 6.

Declining Cycle
Once solar maxi mum is reached , the

respective toroidal fields at the root of the
sunspots begin to weaken, and the
strength of the now- reverse d polar field
begins to increase in strength. The two
magnet ic toroids continue to move clos
er to the equator taking their families of
sunspots with them , but in ever decreas
ing numbers.

Finally, as the current activity cycle
nears an end and its two magnetic toroids
are about to fade out, new toroid s appear
much farther north and south. The first
few furti ve spots of a new cycle flash
briefl y into ex istence, and nature ' s cycle
begins to repeat. The National So lar
Observatory (NSO) saw what was
thought to be the firs t unequ ivocal Cycle
24 sunspot pair on Jul y 23, 2006, but lit
tle else has been see n since .

Conveyor Belt
Still , key question s rem ain . Wh y does

the polar field actu ally rever se se nse and
then build up ? Wh y doesn 't the activity
just remain at maximum for all tim e
after that ?

Although the cause is not clear, obser
vations show significant north -south plas
ma flows in the convection zone between
the equator and the poles. There is a large-

.,
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Figure 5. When bulges in the two toroida l fi eld rings become
large enough to break through the solar surface. they expand
into large loops above the surface and leave a sunspot pair
at the points where the fi eld pun ches through the surface .
For simplicity, only one toroida l fi eld-line loop is shown in

each hemisph ere.

scale upwell ing of plasma near the equator that then flows near
the surface both north and south toward the poles. Near the poles
the gas sinks, and then flows back toward the equator again, now
deep in the convection zone .Since these circulation patterns flow
along longitude meridian s, they are referred to as meridional
fl ows. shown schematically in Figure 7.

The meridional fl ows are the conveyor belts that drive the
solar cycle. They drag leftover surface fields from old sunspots
toward the poles and then suck them down dee p in the con
vection zone and back toward the equator. These "old" fields
will form the nuclei for the next generation of sunspots.
Curiously, the Southern Hemisphere conveyer belt flow has
been running much slower than the Northern Hemisphere flow
for a number of years now. Thi s is the apparent reaso n why the

southern polar reversal has trailed the north for the last two or
three cycles .

The Sun's Magnetic Memory: It takes 30 to 50 years for the
conveyor belt to make one complete circuit. Since the new-cycle
spots reappear at about 30 degrees latitude, they only ride the
conveyor part way around. Even so, it takes something like twen
ty years before some of them reappear. Thus, the "remembered"
field fragments from at least the last two cycles (and maybe more)
"seed" the current cycle's sunspots and active regions.

Predicting Cycles
Since the past history of solar activi ty seems to playa role in

the evo lution of future activ ity, today it is reasonable to assume
that one could find ways to make accurate long-range forecas ts.

This has been an underlying assumption in past prediction
efforts as well. However, without understand ing how the past
and future were physically con nected, there has been much dis
agreement about which of the measurable characteristics are
the most importa nt.

In principle, there are two broad approac hes to predicting
future solar cycles , statistics and physics. The parameters one
might predict would include: the maximum amplitude of the
cycle (e.g., the smoothed sunspot number Ri), the date of the
peak, and the length of the cycle. Table I shows some actual
values from the last five peaks.

Until the last couple of cycles, very little was directly known
about the details below the visible surface of the Sun, simply
because those regions could not be seen or meas ured. For
decades the only prediction approac hes were based on statisti
cal relationships seen in previous cycles. This still remai ns the
most common approac h today. However, today there is one
novel method that applies actual solar interior data to a physi
cal model of the Sun's interior structure .

Curre ntly there are more than twelve different publ ished pro
fess ional pred ictions of the charac teris tics of Cyc le 24; almos t
all are of the statistica l variety. These various methods produce
answers that range from a very strong maxim um, perhaps a year
earlier than expected, to one of the weakest on record- and
everywhere in between .

Compar iso n of Cycle 19 and 23
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Statistical Methods
One approach is to amas s a database

of the solar and terrestrial observables
from as many past cycles as possi ble.
These might include the length of the
cycle, the rate of rise and fall of the cycle
amplitude, peak amplitude ofcycle max
imum, amplitude and polarity of the
global field, intensities of the local mag
net ic fie lds, and vario us geo magnetic
indices.

Then, one co uld look for sta tis tical
correlations among these different fac
tors in differen t cycles. If a depe ndable
set ofcorre lated factors were found, then

Figure 6. Cycles 19 and 23. respective
ly. are good examples of single- anddou
ble-peaked cycle s. Notice the delay in
even the first peak of Cycle 23 with
.-- respect to Cycle 19.
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Figure 7. The meridional circulation currents ofnear-surface
plasma from the equator to the poles trap residual magnetic
jie ldsfrom "dead" sunspots that are recycled into future solar

cycles, perhaps one to three cycles later.

Figure 8. A GONG "image" ofnear-surface active regions on
the Sun's f ar side. Clever data processing of seismic waves
within the Sun permit this "x-ray" view through to its fa r side.
The large fea ture on the right just below the equator emerged
as a nears ide sunspot group fo ur days later. (Credit:

GONG/NSO/AURAINSF)

one could use those relationship s to pre
dict the values of a future cycle.

The 240- Year "Cycle." As an exa mple
of a statistical approach, there seems to
be a pattern in the solar cycle lengths with
a period of roughly 240 yea rs. With some
fluctuation s, cycle s tend to get shorter for
about 120 years, then tend to get longer
for about 120 years , and then the pattern
appears to repeat. Since Cycle 14 (begin
ning in 1902) the trend generally has been
toward shorter cycles.

Weighted Averages. Another straight
forward example of the statistical ap
proach is that of John Kennewell at Aus
tralia ' s IPS Radio and Space Ser vices. He
currently uses a system based on weight
ed averages of the characteri stics of a few
recent cycles.

Wilson 's "Rille. " Predicting the date of
the next maximum could also depend on
the date of the preceding minimum.
Known as "Wilson's Rule ," recent solar
cycle minimums usually occurred about
34 month s af ter the first full day with no
visible spots on the Sun.

Dave Hathaway , at NASA' s Marshall
Space Flight Center, notes that the first
spotless day of Cycle 23 occurred on
January 28, 2004. Based on Wil son ' s
Rule, the Cycle 23 minimum should have
occurred in November or December
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2006. Thi s date is co nsis ten t with the
recent trend toward shor t cycles, men
tioned above. However, the min imum did
not occur in 2006. If it had, it would have
suggested that the Cycle 24 maximum
would occur in late 20 IO.

Four Years After Minimum. The solar
minimum date is also important becau se
the next maximum usually occurs about
four years after the minimum. In any case,
almost all prediction methods get pretty
good once the new cycle actuall y starts
and some real data starts to accumulate.

Precursor Methods
Several seasoned researchers hold

that the precursor prediction methods
are among the best. Th ese meth od s are
based on the hypoth esis that the config
uration of the Sun during one cycle
determines the major features of the Sun
during either the next cycle or the one
afte r that. Without access to the details
of the Sun ' s curre nt intern al configura
tion , precursor methods look for gross
mea surable indices as "proxies" for the
real phy sical details.

Geomagnetic Precursors. Some of
these methods rely on variations of the
geomagnetic aa4 index at the preceding
solar minimum as a predictor of the fol-

~

Cycle Date Max Rj Max '

19 Mar. 1958 20 1
20 Nov. 1968 III
21 Dec. 1979 166
22 July 1989 159
23 Apr. 2000 121
24 ? ? !

di

Table 1. Comparison of recent cycles.

lowing maximum, such as one by Joa n
Feynman at NASA ' s Jet Propulsio n
Laboratory. Richard Thompson, recent 
ly retired from IPS Rad io and Space
Services in Australia, uses the numb er of
days during the previous cycle that the
geo magnetic field was disturbed. More
recentl y, Hath away and Wilson have
developed a hybrid method that incorp o
rate s part s of both the Thompson and!
Feynman approac hes .

Solar Precursors. Some time ago , Ker::
Schatten , at Ai-So lutions, Inc. , con
struc ted an index relatin g to the Sun ' s
buried dynamo fields. He assumed that if
geomagnetic effec ts have some predic
tion success, then actual solar magnetic:
field s measurements should work even
better. He uses an index that tracks the
total magnetic field , including both the
polar and toroid al co mpo nents. Leif
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Who to Believe?
Table 2 shows a co mparison of the pre

dictions by six respec ted forecasters and
a consensus co mmittee . Th ese are sam
ples of the avai lab le meth ods, chosen to
reflect the diversity of predictions based
on the various general approaches. The
dates are approx imate and the ac tivi ty
predictions range from awful to terrific.
(The same has been true of past predic
tions for previous new cycles.)

In the current case, the two solar pre
cursor methods are making very pes
simistic predictions, while the two geo
magnetic precursor meth ods are making
optimistic predi ctions.

One would thin k that the solar precur
sor meth ods, based on parameters closer
to the roo t source-s-the solar magneti c
field-would be more reliable. However,
the Dikp ati model , if correct, should be
the most accurate. Curiously, it disagrees
with the solar precur sors show n and pro
duces the most optimistic prediction of

Hindcasts and Forecasts
No matter what kind of meth od or

model one uses, the fine tun ing of the
approach is based on applying the scheme
to past cycles, where "w hat happ ened" is
alrea dy known, and then adj usti ng the
detail s for the best match . This is a
process known as hindcasting. Most
meth ods wo rk prett y we ll whe n yo u
already know the answer! In the past, the
use of those meth ods to forecast has met
with very mixed result s.

Th is sort of approach might be quite
acc urate at predicting one or two cyc les
in the futu re. However , there is an imp or
tant caution. Th ere is goo d reason to
believe that the fine details of the solar
flows are basically chao tic processes.

Thu s, like the wea ther on Earth, short
term predictions might be fai rly accura te,
but longer term predict ions would be pro
gress ive ly less relia ble.

lIIHI

ing the processes that take place inside
our nearest star. Th ey also have led to
practi cal sho rt-te rm predict ive tools,
inc luding the visua liza tion of acti ve
regio ns on the far side of the Sun , away
from the Earth. Thi s is enabling predic
tion of when new or returning acti vity
will rotate back into view and becom e
geoeffec tive (Figure 8).

Armed with these and other data, one
could construct magnetohydrodynamic
predictive models that start from first prin
ciples, the physics of the Sun itself. One
such model has been developed by Maus
umi Dikpati and her collaborators at
NCAR ' s High Altitude Observatory.
While still being fine-tuned, they insert
structural data from previous cycles in a
computer model of the flow interactions,
and predict what a subsequent cycle should
look like. It has been very successful in
reproducing previous cycles, includin g the
double maximum in Cycle 23.

40 I----W'f------------..Jf-"~H~r__---_j

Figure 9. This plot of the Cycle 23 R, overlays the monthly and 12-month running
average smoothed values. The shaded circle and diamond show the points ofnorth
and south polar-field reversal, respectively. The line with error bars in the lower
right comer shows the mean and one sigma range ofthe smoothed R,as seen at solar

minimum for the last 100 years.
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Developm en ts permi ttin g ac tua l ob
servation of the interior of the Sun are
beginn ing to offer intriguing new possi
bilities in solar cycle predi ction . The
study of hel ioseismology uses sound
waves, traveling through the inside of the
Sun, to visua lize the struc ture and dy
namics of the solar interior , something
like a med ical CT sca n. Co llaborative
research projects at the National So lar
Ob servatory> and Stanford ' s Wi lcox
Solar Observatory '' have co llected a full
so lar cycle of data on the evo lution of the
Sun's interna l struct ure.

These techn iques have yielded many
key pieces of information in understand-

Magnetohydrodynamic
Models

Sva lgaard, at ETK, uses a somew hat sim
ilar method based only on the polar fie ld
strength at so lar min imum.

Lead Researcher Method Cycle 23 Min. Date Cycle 23 Min. R j Cycle 24 Max. Date Cycle 24 Max. Rj

Dikpati Flux Transport Dynamo Late 2007-Early 2008 Jan. 2012 169±1 2
NOAA Committee High Consensus Mar. 2008 Oct. 2011 140 ±20

Kennewell Recent Cycle Statistics Oct. 2007 8.5 Aug.2011 134 ±50
Schatten Solar Precursor SODA Index Oct. 2011 100 ±30

NOAA Committee Low Consensus Mar. 2008 Aug. 2012 90 ±10
Hathaway Super Geomag Precursor Aug.- Sept. 2006 7.2 Jun. 2010 147 ±24

Wilson Wilson's Rule Nov.-Dec. 2006 Nov.-Dec. 20 10
Svalgaard Solar Precursor Polar Field Oct. 2006 20 11 75 ± IO

Table 2. Comparison ofseveral prediction methods.
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Table 3. Possible Figure 10 dates.

DS3000A is another example of
why AOR stands for Authority
On Radio Communications!

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

MHD
Mo de l

Jan. 2008
Aug. 2009
Jun. 2010
Mar. 20 11
June 201 1
Jan. 20 12

NOAA Panel
High

Mar. 2008
Dec. 2009
Dec. 2010
Oct. 2011
Mar. 2012

Recent
Statistics

Oct. 2007
Aug. 2009
Sept. 2010
Oct. 2011

NOAA Panel
Low

Mar. 2008
Dec. 2010

Rj

Minimum
60 -TEP

100 - E/W F}
134
147
169

Ano ther caution about predictions is
thei r error esti mates . They are often quite
large. Each method is predicting not one
value. but a range of values . For exam
ple, a value of R, = 150 ±50 might appear
to pred ict a fairly good cycle. However,
it ac tually predicts Ri to be anywhere
between 100 (a very poor cycle) and 200
(a rival of the amazing Cycle 19).

Predictions with large error bars reflect
a lack of confidence in the precision of
the method's predictive capabi lity (usu
ally based on previous experience). In
any case, large error bars do n't provide a
very precise quantitative or qualitative
picture of the predicted activ ity.

A Reality Check
As noted , there was a br ief appear

ance of what appeared to be new Cycle
24 ac tivi ty in mid and late 2006. How
ever, th is hop eful flurry of activ ity
quickly dissipated. Figure 9 shows the
progress of Cycle 23 from the previous
minimum in 1996 through August
2007. The slopeof thesmoothed R j was
clearly still negative."

The shape of the plot suggests that the
curve may round out to reach minimum
by late 2007. However, if R, minimum is
much lower than 10. it could even be
Dikapti's prediction of early 2008 .

When Will the OX Start?
From a OX perspective, the crucial

question isn' t "When is the solar maxi
mum?" Rather, it is "W hen will solar activ
ity be high enough for good propagation?"

Beware the Error Bars

all, even exceeding those of the geomag
netic methods. Whatever actually hap
pens. we shou ld learn something.

The NOAA Committee. The National
Oceanic and Atmospheric Administra
tion convened a committee of experts to
try to reach a consensus prediction. In late
April 2007 , the committee issued a report
saying that they were evenly split into two
camps. One group steadfastly believes
that the cycle will be good (but not great),
and the other group feels that it will be a
rather poor cycle. The only thing they
agreed on is that the minimum was like
ly to be about Marc h 2008.

It is also important to note that the last
three predictions in Tab le 2 have already
failed to pred ict the solar minimum date.
At this wr iting (September 2007) it seems
unl ikely that so lar minimum occurred
before Aug ust 2007 .
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My own experience shows that once the
. smoot hed R, rises above abo ut 60, the
MUF will regularly start peak ing above 50
MH z- su bject to the usua l seasonal
effects (i.e ., no TEP [transequatorial prop
agat ion] in the summer and winter, and no
F2 during local summer). This genera lly
will show up firs t as nor th-so uth TEP, tak
ing adva ntage of the ionization boos t of
the equatorial anomaly. As R, rises to
about 100, east-west F2 will also star t to
show up. Depending on the cycle stre ngth,
TEP and linked TEP can start as ear ly as
abo ut 18 month after solar minimum, and
eas t-west F2 about a year after that.

To illustrate this, Figure 10 shows an
example of three different possible Cycle
24s. The current evidence is tha t the slow 
dow n in the sou thern meridio na l flow ,
which probably led to the do ub le peaks
in Cycles 22 and 23, is continuing . Thus,
the shape of the curves is base d on a high
ly smoo thed version of Cycle 23 and is
ide ntical in each case, except for the sca le
fac tor. The curves are then sca led to the
maximu m R. predicted by Svalgaard,
Kennewell , and Dikpati and shown in
Ta ble 2.8 Not ice that the higher the max
imum value of R, the more rapid ly the
propagatio n thresholds are reac hed.

Th ese were chosen as represe ntative
examples of low, mediu m, and high
cycles . Note that all the curves are based
on the date of solar minimum, not a ca l
enda r date.

Whil e no representation is made for the
detailed acc uracy of the fig ure 10 mod
e ls, if one focuses narrowly on the date
of the onse t ofpropagation, once the ac tu
al date of so lar minimum is es tab lished,
the models should be useful in trackin g
towa rd the start of good propagatio n.

Th e time between the previous min i
mum and the new maximu m is right abo ut
four years, based on ma ny previous
cycle s. Wi tht he act ual minimum date and
an estimate of the R, at maximum, even
a straig ht line drawn fro m the minimum
to the maximu m R, four years later will
be a goo d est imate of the ramp upofactiv
ity in between those two dates, if the max
imum R, est ima te is about right. Fig ure
10 gives three choices that bracket the
range of R, maximu m predictio ns.

Now, to restore some possible dates to
figure 10, one can take the solar minimum
dates of the corresponding maximum R.
predictions in Table 2 and project the dates
at which various values of R, might occ ur
(using figure 10). The result s are show n in
Table 3. The values in bold show the dates
Rj would reach the TE P and E-W F2 lev
els. Of course, to be more realistic, one

126114102

- - - - Rmax . 75
Rmak . 134

--Rma x . 169
--Rj· TEP

--RI - e' W F2
Ri • CVcle 23 Mal(

907866423018

o l.- ...J

·6

40

60

20

80

Months from Minimum

Cycle 24 F 2 Propagation?
Some Pos s ibl e Variations

100

180

160

140

120

Figure 10. These are three realization s ofan R, model scaled to the maximums pre
dicted by Svalgaard, Kennewell, and Dikpati, respectively. 1tassumes that the slow
down in the Southern Hemisphere meridional flo w "conveyer" will lead to another
doubled-peaked maximum, much like Cycle 23. 1t shows the time relationship between
the preceding minimum and the onset and duration of Cycle 24 TEP at R, about 60,

east-west F2 at about 100, and the period abo ve Cycle 23 at R, =121.
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must take into account the seasonal patterns of these propaga
tion modes. Applying these, the range of starting dates is:

• TEP: Fall 2009 or Spring 2010 (except for the NOAA low,
Spring 2011)

• E-W F2: FalllWinter 2010

It is interesting that even though they predict different mini
mum dates , the three more-optimistic models all seem to con
verge on about the same starting seasons for each of the TEP and
F2 propagation. This is a result ofthe interplay between the min
imum dates and the different rates of R, rising toward maximum.

These are just examples, not really predictions (and remem
ber the error bars, too!). The real point here is that unless the
cycle is very poor, the DX will start before the maximum.

So when will the DX really start? We'll have to wait and see.
However, we don 't have to wait passively.

Once the minimum is reached and the rising phase of the
cycle gets under way, one can begin plotting the monthly R,
values over the figure 10 curves and get a sense of which of
the rising curves they are actually on. After several months the
pattern will probably emerge and one can then get a sense of
when and what will happen.

Cycle 25 and Beyond
Some people are even beginning to think about Cycle 25. One

interesting factor is the 240-year pattern of shorter and longer
cycles . If this pattern in previous data is real, the exact length
of the period still is not precisely known .

If it really is pretty close to 240 years , then Cycle 23 should
be a short cycle. But, it exceeded 11 years in May 2007, and at
this writing we don 't know when it will end. We still don't

have clear signs of the Northern Hemisphere new cycle kick
ing in, and it would be expected to start before the start in the
Southern Hemisphere.

All this is consi stent with several of the predictions in Table
2, and with the observation that the Southern Hemi sphere
meridional conveyor belt is slowing down . It is also consistent
with the notion that the 240-year pattern is either shorter than
240, or it is starting a few years early. If so, then Cycle 24 and
Cycle 25 will likely be long cycle s.
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Notes
1. 50 MHz F2 Propagation Mechanisms, Kennedy, J. R., 2000, in

Proceedings 34th Conference Central States VHF Socie ty, (ARRL
Pub. 257), 87- 105.

2. The value of R, is essentially the same as the historical R, (Zurich)
sunspot index, by deliberate design.

3. See: www.ips.gov.aulEducationaI/2/3/l.
4. This index is derived from the three-hour averages of the K index

at two antipodal Earth-based observing stations.
5. The Global Oscillation Network Group (GONG).
6. The Michel son Doppler Imager (MDI) experiment on the SOHO

spacecraft.
7. For the last few data points only, the smoothing span has been

shortened from the traditional 12 months.
8. Note that these models are not the detailed models of Svalgaard ,

Kennewell , and Dikpati, but different models merely scaled to their
nominal predictions for the maximum Ri .
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Amateur Radio and the International
Geophysical Year 1957-1958

Fifty years ago the International Council for Scientific Unions (now known as the
International Council for Science, or ICSU) oversaw an l8-month period of worldwide
scientific exploration and research known as the International Geophysical Year, or
IGY. Amateur radio operators were invited to participate in the research as it re lated
to propagation. Here WA2VVA documents some of the amateur-rad io-related
research that took place during the IGY.

By Mark Morrison, * WA2VVA

OUR FlHST HULLETIN

Figure J. This is the first page of the fi rst issue of the "PRP
News, .. a special newsletter that published report s of signifi

cance and usefu l information for "PRP Observers. "

FULL SCALE REPORTING BEGINS JANU ARY 11

IN THIS ISSUE:

WHAT TO REPORT, AND HOW TO REPORT IT

RESULTS OF THE TRIAL RUN ON " REPORT FORM A"

COMPLETE LI ST OF REGISTERED OBSERVERS

JANUARY, 1957

MONTHLY BULLE TIN OF THE ARRL-IGY
PROPAGATION RESEARCH PROJECT

What We're Not Interested In
Reports of ground-wave work out to 75 or I00 miles will not be of

use in PRP. Likewise, we are not concerned with contacts made by
tropospher ic propagation. This includes those due to air mass bound
ary bending and duct effects caused by the changing weather pattern,
and those due to scattering from the troposphere. Either of these will
provide contacts out to perhaps 500 miles, the former with irregular,
strong signals, and the latter with consistent, weak ones. Since we are
studying ionospheric propagation only. reports of such tropospheric
work are not solicited.

propagation. This mode of propagation wa s di scovered by radio
amateurs in 1947 and was a maj or rea son for recrui ting them
dur ing the IG Y.

The PRP ex pressed interest in all form s of propagatio n sav e
one- troposp he ric ducting . Yet it wa s via tropospheric du ct
ing that arguab ly the greates t amateur accomplishment of the
IGY took place .

Fro m " PRP News" January 1957 :

NUMBER 1

Well, her e it is ! For some mont hs now, we' ve been t a lk i ng
a bout the ARRL- I GY Pro pa gation Resea rch Project . .e t v e writ t er. a r t 
i c l es, mai led out solicitat ion letters , given talks , and lined up
seve ral hu ndred ent husiastic v. h.! . amateur operators and listeners
aroun d t he world . The.e f e l l ow._ inc lUding you rself , ha ve fill ed
out pro ject r egi s t r a t i on f o rms. ~~ny have tried out sampl e repo rt 
ing fo r ms f or us . Now we are able t o t ake a not her step fo rwa r d , an d
send out Lesue number one of The PhP Newe , As you can see , it s f or
mat is pa t t erned after t hat of the po pu lar ARhL CD Hulletin . lie
ho e ou ' r e oin t o l ike it .

Over the past year and a half QST has carried a number of articles
describing various sections of the Minitrack system of satellite track
ing as developed at the Naval Research Laboratory. The NRL activi
ty is part of the work ofa special group in the U.S. National Committee
for the IGY. Dr. Pickering, head of this Working Group on Tracking
Computation, issues here an offic ial invitation to qualified amateur
groups to participate in the volunteer satellite-tracking program-now
known as "Projec t Moonbeam."

Th rough the efforts of the ARRL, which coordina ted amateur
radio activities throu gh its "Propagation Research Project," VHF
enthusiasts also coll ected dat a on various modes of VHF pro p
agati on , including aurora, meteor scatter, transequ ator ial and
sporadic -E. A special newslett er ca lled the "PRP News" pub
lished reports of significa nce and useful information for "PRP
Ob servers," including beacon frequenc ies, identification of spe
cial obse rv ing days ca lled the " world days," and myri ad other
item s of interest. Figure I is a rep rodu ction of the first issue.

Th e propagati on data collected th rou gh the "PRP News" was
to be ana lyzed by PRP staffe rs and the U.S. Air Force throu gh
its Cambridge Research Cent er. Looking for patt ern s in month
ly heard and worked rep ort s, it was hoped that new discover 
ies might be made, part icul arl y with regard to tran sequatori al

*5 M Oil/if Ail) ' Road. Basking Ridge. NJ 07920
e-mail: <markJhome@aol.com> .

The Intern ational Geoph ysical Year (IGY ) was an IS-month
period starting in Jul y 1957 and ending in December 1955.
Tim ed to coi nc ide with the pea k of the I I-year sunspot

cycle, it was a coo perative effort of scientists , amate ur as we ll
as profession al, from aro und the world.

Unlike most scientific endeavors, un skill ed observers were
in vit ed to take part , the idea being that if competent people
co uld be organized to make coord ina ted ob servations around
the wo rld, the amo unt of data co llec ted wo uld be that mu ch
gre ater. "Projec t Moonwatch" wa s the nam e give n a sate llite
tra cking program usin g ama teur as tro no me rs to visua lly track
the arti fici al satellites launched du rin g the IGY. A separate pro
gram nam ed "Project Moonbeam " invited ama teur rad io oper
ators to track these sa me sa te llites using radi o eq uipme nt not
uncommon in man y radi o shac ks of the era. Th e November
1957 issue of QSTpublished the off icial inv itation made by Dr.
Pickering of the Jet Propulsion Lab.
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Ama te ur rad io was well represented at the XII General
Am~mb ly of the International Scien tific Ra d io Union
(lJRSI) hel d a t the University of Colorado Aug. 22 - Se pt.
1. This g roup, in front of the University Me morial Center

III Boulde r, includes, left to right, Tilton, ARRl, WI HDQ;
Dickson, USA Signal Propagation Agency, ft . Monmouth,
N. J., K2HJU; Booker, K2SKB, son of Dr. Booke r of Cornell;
Dieminge r, Max -Planck lnstitut for Physik des lonosphare,
Dl 6 DS; Burba nk, USN Electron ics lob ., Son Diego,
W6CDf ; Moore, Univ. of N. Mex., W5W BZ; Dinge r,
NRl , W3KH; Peterson, Stanford, W6POH; Me nze l,
URSIG RAM Committee, Geneva, Switz., Dll URi Seddon,
Nationa l Aca de my of Science, Wosh., D. C, W4SBQ;
(kne e ling } Silberstein, NBS, Boulder, W~YBf; Herbs treit,
NBS, Boulder, W~IlN; Johnson, Dartmou th, WI fGO;
de Belle ncourt, Picka rd an d Burns, lnc., WI CXJ.

O the r amateur delegates to the Assembly, no t present
(or the picture, included Dyce, Stanford, W2TTU!6 ; Car
pe nte r, NBS, Wash., D. C, W30TC; Cumming, Wilton,
Conn., WI FBi Kirby, NBS, Boulder, W~lCT; Menzel,
Harva rd, W lJEX; Rohdin, Royal Boord of Telecommunico- ;,~
rions, Stockholm, SM5f D; Swenson, Univ. of Illinois, K9ESK;
Morga n, Dartmouth, WI HDA.

Seven of the above are QST authors.

Photo 1. From November 1957 QST, this is a photo ofamateur radio operators who attended the Xll General Assembly of the
International Scientific Radio Union (URSl) held at the University of Colorado from August 22 to September 5, 1957. (Photo

courtesy of the ARRL and QST magazine)

Photo 3. Hal and Joe Taylor 's common
QSL card.

RAOIOW ,2 C X Y CONll li:MINu cs o ('If la O'T t94 S'
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Although you must have already eitherread
or heard the following information. we
thought we'd mention it here because it is so

Altho ug h ma ny significant radi o co n
tac ts were made during the IGY, includ
ing tran sequatori al co ntac ts between the
No rthern and So uthe rn Hemispheres, it
was a lon e tropospheri c co ntac t th at
brok e all the records. After eight months
of schedules with littl e to show for it, the
persistence of Ralph "Tommy" Thomas,
W2UKl KH6UK, and John Cha mbers,
W6NL Z, fin all y paid off when their 2
me ter sig na ls spa nned 2500 mil es of the
Pacific Ocean on Jul y 8, 1957. This his
toric QSO, which pract icall y doubled the
2- me ter OX record of the time, is ar
guably the greates t ama teur achieveme nt
of the IGY.

News of the big event spread quickly
and was wide ly publici zed not just in
QST. bu t in the "PRP News" as well.
From "PRP News":

What Norman would like to see is auto
matic or scheduled 50.5 Me. transmissions
beamed on Sidney from our west coast. He
says that on or about February I, there will be
two beams on the San Francisco area every
day from "down under." More observers may
be added later on, as may 5 meter transmis
sions, and eventually. 2 meter attempts.

Anyone interested in getting inon this work
is invited to get in touch with Norman at the
above address. We will also pass along any
information that comes this way.

H'll 1011"'OR - 73
'''''lOR lANt •

Jersey U. S. A.
K 21TQ

'HA L'

71,

~

Riverton, New
K2ITP

"JOE'

tors from around the world took advan
tage of the IGY to reach for new VHF dis
tance record s. Indeed, wi th the number of
hams expected to partic ipa te during the
forecasted favorable co ndi tions of the
forthcoming sunspot cycle, it was j ust a
matter of time before so meone hit it big .
This entry in "PRP News" shows tha t
Australian operators we re looking to
bridge the Pacific on 6 meters and possi
bly even 2 me ters :

Transpacific Anyone?
Norman Burton of 143 The River Road,

Revesby, NSW, Australia sent us a very inter
esting letterrecently with aneye toward estab
lishing schedules between Australia and the
U.S. west coast on 5/6 and 2 meters. Norman
passes along word of verified reception of the
BBe-TV sound channel (4 1.5 Me. InLondon)
in Australia. This makes him feel that 5 meter
work (the Australians use 56 to 60 Me.) is a
certainty over the path he suggests, and 2
meter work a distinct possibility.

Photo 2. FromAugu st 1958 "PRP News,"
this is a photo of Hal (seated) and Joe

Taylor at their ham station.

At a time when aurora and meteor scat
ter dominated the VHF OX sce ne, few
considered tropospheric propagation of
much value. Most considered meteor
scatter or sporadic-E the best modes for
long-haul operations. Either way, opera-

Her e are two well-known v. h. f . ops - 
Joe and Hal Taylor , K2ITP and K2ITQ ,
of Ri ver t on, New Jersey. Hal i s seated
bef ore the rece iv ing gear (6AK5-404A
converter into 8-400) , while Joe stands
al ongs i de the cl oset wher e in res ides
a 4-25OA rig r un at 700 wat t s c .w. ,
650 wat t s A.\! phone and 1 kw. SSB. The
antenna i s a 5-over-5 spaced 5/8 wave
l ength and 65 f ee t above gr ound. That
array of certif i cates ( including two
PRP Cons istent Repor t ing Awards ) and
50-He . DX cards speaks for itself :
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Figure 2. An excerpt fro m the logbook of W2CXY. Such excerpts were the basis of the reports published in the"PRP News. ..

Photo 4. From November 1957 QST, this is a copy ofthe recruitment announcement
for amateur radio operators to observe the potential effects of atomic-bomb blasts

0 11 radio propagation. (Photo courtesy of the ARRL and QST magazine)

Radio Propagation and Atomic Bomb Tests
Amateur Observations Wanted 1

"I
I'

very noteworthy. On July 8th, W6NLZ and
KH6UK set a new OX record of about 2540
miles with their 2-me ter contact. The QSO
took place between 22 11and 2227 PST. Quite
a haul! An interesti ng point is that a check of
report forms show that sporadic-E skip was
absent from the 6-meter band at this time, so
some sort of tropos pheric super invers ion was
probab ly the cause.

The fact that the ARRL used 6-meter
reports, or the lack of them, to rule out
the possibility of a sporadic-E contact is
very interesting, because Tommy,
KH6UK, once considered the same thing
in reverse . In an audio letter to W2CXY
Tommy put it this way:

I had hoped to do some work on 6 in con
junction with 2 meter experiments as I thought
maybe if I could pick out the periods when 6
was open from sporadic-E we might be able
to do something on 2 at that time.

This plan was defeated, however, by
local interference from the RCAC trans
mitters in Kahuku . Even so, Tommy and
John continued their schedules and
scored a second QSO a month later. From
"PRP News" September 1957:

More California to Hawaii on 144
Rememb er that 2 meter contact between

W6NLZ and KH6UK that took place on July
8th? A new OX record of about 2540 miles
was set. Well, they did it aga in! On August
18th at 1800 HST, KH6UK ' s automatic trans
mission was heard by W6NLZ. Signals were
weak and fading until 1850 and the contact
lasted through until about 1915. Your report
forms for the second half of August haven 't
started to arrive yet, so we are unable to get
an idea of what was happening on the band at
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In the course of t he cu rre nt series of atomic
bomb ft';t" at th e :\evada Proving Grounds,
many reports of pec uliar radio propugation eITcd;
have com e to AnnL. Some appear to he mere
eoincidencc, but others indicate thai there may
he defini te ..tIeets on wan' propagation, partieu
larl y on pa th s that cross the area of th e tests.
1f suc h ..tT..cts exist, we'd lik e to know more about
them, an d so would II number of physicist» work-

that particular time. Thi s Cali forni a-to
Hawaii haul is beginnin g to look promi sing!

In August 1957 scientists of the Inter
national Scientific Radio Union (URSI)
met in Boulder, Colorado to discuss radio
matters related to the lOY . This excerpt
from the October 1957 "PRP News"
shows that the KH6UKJW6NLZ contact
received more that just a passing interest.

The U.R.S.I. General Assembly
A Brief Report

By E. P. Tilton. WIHDQ
VHF Edito r ofQST

Late in August your VHF Editor had the
pleasure of attending the XII General As
sembly of the International Scientific Radio
Union (URSI) at Boulder, Colorado . The first
worldwide meeting of URSI to be held in this
country since 1927, it was probably the most
important and widely attended of any. Top
level scientists from at least 26 member coun
tries took time out from their heavy IGY
schedules to come to Boulder and discuss their
mutual problems. To have been privileged to
sit in on their informal discussion and techni-

illg in tlo.. wav e propag ation field .
\Ve as k, th erefore, t hat a ma te urs not illg unusual

propagation, ra d io no ise, or other e lTeel>! t hat
might be asso ciat ed wit h bomb explosions, report
their observations in detail to Alt lt L, We will see
to it that th e reports reach I he peo ple who are ]
interest ed ill s t udy ing tl ...m . Simply se nd such iu- ]
forma t ion to t he T ...chniea l Departmen t, AHI,U., I'
We;;t Har tford i', Conn. J

cal sessio ns was an experience this reporter
will not soon forget.

Hearing these world-renowned physicists
talk shop presented a fine opportunity for
sensing the great potential worth ofour ARRL
Propagation Research Project for the IGY .
The world ' s wave propagation problems are
far from solved, and again and again we ran
across areas of conjecture where amateur
operations may provide useful evidence that
would be obtainable in no other way . There
was great interest in the record 144 Mc. work
of KH6UK and W6NLZ, for example. Dozens
of delegates to the Assembl y ca me to the
writer to get more information on it. Without
exception, these people voiced the strongest
praise for amateur work of so high an order.

There was much talk of tran sequatorial
scatter, the ham-di scovered phenomenon that
largely was responsible for our entry into the
IGY picture originally. The worth of amateur
observations in the study of this, and in learn
ing more of auroral and sporadic-E phenom
ena, was reaffirm ed by many.

One of the hams who attended the con
feren ce was a scientist with direct in
volvement in the lOY . This press release

Visit Our Web Site



from Dartm outh Co llege describes the
contribution of Dr. Millet G. Morgan,
WIHDA, durin g the IGY:

Dur ing the International Geophysical Year
([GY, 1957- 8) Prof. Morgan chaired the US
National Committee's Panel on Ionospheric
Research of the ationa l Research Co unci l,
whic h oversaw radio studies cond ucted all
aro und the eart h. In early 1958 he joi ned the
re-supply mission to the US Antarct ic station
on the Weddell Seaas the senior scientific rep 
resentative. In his own IGY resea rch he main
tained an extensive series of stations through
out the Ame ricas.

Photo I is from November 1957 QST.
The picture shows some of the people who
attended the conference. Note that Dr.
Morgan is listed as one of the delegates.

Other hams were scientists who con
tribut ed to the IGY in different ways. Dr.
John Kraus, W8JK, inventor of the heli
cal antenn a and well-known radio as
tron omer of Ohi o State Uni versit y
(OSU), was menti oned regularly in the
"PRP News." His circularly polarized
antennas, now standard equipment on all
major space missions, were of consider 
able interest to VHF enthusias ts ponder
ing "moo n reflection" work during the
IGY. Many amateurs wrote to Dr. Kraus
asking for advice and he kindly replied.
Dr. Krau s played a significant role in
tracking the first satellites using his radio
astronomy telescope.

Still other hams were j ust teenagers
durin g the IGY but went on to become
respect ed scientists in their own right.
Two regularly mentioned in the "PRP
News" were brothers Joe and Hal Taylor
from New Jersey. Both were serious op
erators on the VHF bands. Hal, K2ITQ,
received a PhD under Dr. James Van
Allen , the University of Iowa scientist
who originall y conceived of the IGY. Hal
went on to became a professor of physics
at The Richard Stockton College of New
Jersey, where he taught for more than 30
years. Hal became a Silent Key in 2002 ,
succumbing to cancer.

Joe, K2ITP, now K IJT , received the
Nobel Prize for his work with binary pul
sars and is more recentl y recognized as
the Princeton physicist who revoluti on
ized meteor-scatter and moonboun ce
operation s with his WSJT signal-pro
cess ing software. Using this software, it
now is possibl e for radio amateurs to
make meteor-scatter contacts practicall y
any time of the day or night.

Photo 2 from the Augu st 1958 "PRP
News" shows Hal and Joe at their station.

www.cq-vhf.com

Photo 3 shows their joint QSL card.
October 1957 was an exciting month

forthe IGY, as the Soviet Union launched
Sputnik, the world ' s first artificial Earth
orbiting satellite. Long before this launch
amateur radio publications in the U.S .
(QST) and Russia (Radio) prepared oper
ator s for what to expect. The Russians
would use 20 and 40 MHz for Sputnik,
while the U.S. would use 108 MHz. For
some reason, the official U.S. ground sta
tion s were not prepared to monitor
Sputnik when it was first launched, so

amateur operators provided listening
reports until they could be changed to the
lower frequency . Man y PRP observers
recorded such report s in their logbooks
and sent reports to the "PRP News."
Figure 2 is an example from the logbook
ofW2CXY.

Using PRP reports such as this one , and
knowing the location of each station
reporting, it was possible to estimate the
orbit of the satellite as it circled the Earth.

Dr. Krau s later reported that he could
track Sputnik as it flew over his 96 helix
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Photo 5. Dr.
William H.
Pickering, Dr.
James A. Van Allen,
and Dr. Wernh er
von Braun (left to
right ) hoist a model
of Explorer I and
the final stage aft er
the laun ching on
January 3 1, 1958.
Explorer I, the fi rst
U.S. earth satellite,
was launched by a
Jupiter-C with U.S.
Earth-ICY scie ntific
expe riments of Dr. '
Jam es A. Van Allen,
which discovered
the radiation belt
around the Earth.
(NASA photo)

\----r:

gy particl es trapped within the Earth ' s
magnetic field and largely responsibl e
for the au rora borealis. Th e Van All en
Radi ation Belt s, nam ed in honor of the
Unive rs ity of Iowa pro fessor credited
with their discovery, were of imp ort ance
to the VH F ope rator because of their OX
potent ial. In the yea rs pri or to meteor
sca tte r, it was "aurora work" that ope ned
the door to OX on 2 meter s. Th e so 
ca lled " buzz sess ions," a name that
describes the effec t of aurora l activity on

Of more than a little interest to
PRPers, if =11 and report notations
are any jUdge, has been the 49.99-Mc.
ICY installation at Yellowknife, N.W.T.
Thes e stations (there is also one on
38 .07 Mc.) are ope rated by Canada's
Def ence Research Telecommunications
Es tablishment, and were described in
t he "PRP News" for June. In addition
to reception reports, we have rece i ved
several requests for information about
the double-stacked square loop an tennas
used at Yellowknife. Through the kind
ness of Mr. J. H. Crysdale of the De
f ence Research Boord, we have obtained
the excellent photo reproduced at the
r i gh t , and also considerable data which
should be of great help t o anyone con
templ a t ing the construction of such an
array . The follOWing is fran Mr.
Crysda le 's letter:

"The vertical apac tng between the
i ndividual b~ys of each antenna is ap-

Photo 6. From the "PRP News," this is a write-up of the Yellowknife tran smitters.

the aurora borealis, the ARRL requested
radio amateurs to report any unusual radio
communications that might be associated
with nuclear testing . Photo 4 is the ARRL
announcement that appeared in the
November 1957 issue of QST.

While Sputnik was significant as the
first satellite launched by man, it was
Explorer I, launched by the U.S. in 1958,
that provided what many consider the
greatest scientific accomplishment of the
IGY: the discovery of areas of high-ener-
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Hands free transport for
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array in Oh io. At that time the WW V
station wa s located near Wa shington ,
DC and tran smitted time signa ls on 20
Me , At night , when the signa ls ge neral
ly faded , an occasional meteor wo uld
provide suffic ient ion ization to reflec t
the WWV signal for rec eption . Dr.
Krau s theorized that Sputnik, in moving
through the low er limits of the ionos
phere, might ca use ions to be bun ched
up in front of the sate llite, thu s provid
ing sufficient refl ecti vit y to bo unce
radio waves from WWV. Wh en he
checked his cha rt recorder, he found that
the WWV signal had ind eed appeared at
the time Sputnik crossed the path of his
OSU telescope.

While Sputnik allowed people around
the world to witness the birth of the space
age, many belie ved the ability to launch
an Earth-orbiting satellite could lead to
nuclear weapons dropped anywhere on
Earth . Some people responded by build
ing their own bomb shelters. Others, espe
ciall y hams, responded by joinin g their
local Civ il Defense organization. In spite
of these sobering effects, however, atom
ic testing proved something of an oppor
tunity for wave theor ists to learn more
about radio propagation. It had been dis
covered that atmospheric tests crea ted
propagati on effects similar to those expe
rienced durin g solar flares, and since ama
teurs had long been bouncing signals off
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rece ived signals, added many states to
the VHF enthusiast's states worked list.
Photo 5 shows Dr. Van Allen (ce nter)
along with Dr. Werner Von Braun (right)
and the same Dr. Pickerin g (left) men
tioned ea rlier in thi s article.

When Sputnik fina lly returned to
Earth, Dr. Kraus reported that he could
track its descent using radio waves
retlec ted off its ionized debri s trail s. The
source of the radio waves was once aga in
the WWV station near Washington, DC.
From "PRP News" February 1958:

Sputnik Scatter
MS-type propagat ion was recentl y put to

work for a purpose far removed from point-to
point co mmunication. Our source is a news
clipping sent us by Ed Co llins of the QST
Advertising Department. The place was Ohio
State University. There . Prof. John D. Kraus.
W8JK, came up with a radio reflec tion system
fortracking Sputnik I. With this method, "radio
signals. at a freq uency of 20 Mc., from radio
sta tion WWV near Was hington . were detect
ed at the university afte r being reflected from
the ionization columns produced by the satel
lites in speedi ng through the upper atmos
phere." Results? It was revea led that Spu tnik I
broke up into no less than eig ht separate pieces;
these then disappeared one ortwo ata time until
nothi ng was left on January I I.

acco mp lishing that dream of 2-meter opera
tors, a transatlant ic contact. He believes that
three possibi lities remai n-ionospheric scat 
ter under conditions of intense F2-layer ion
iza tion, moon bounce, or tropospheric propa
gatio n. Whatever the mode of propagation,
then the sig na ls, if there are at all. will be
extremely weak. Obviously, an em ulation of
the W6NLZ- KH6UK effort is ca lled for. mak
ing use of the best possible equipment.

W2CXY will operate on 14 .095 Mc. and
144.0 1 Me . simultaneously transmitting
" IGY TEST IG Y TEST IG Y TEST DUAL
1409511 440 l ODE W2CXY" at about 20 wpm
for five minutes commencing at 1330, 1900
and 0300 GMT (0830, 1400 and 2200 EST)
on Saturdays and Sundays and at 2330 GME
( 1830 EST) Mo ndays to Fridays. The live
min ute transmission period will alternate with
simi lar listening periods on both bands.

Equipment to be used by W2CXY includes
a Co llins KWS- l K running I kw to a ground
plane on 14 Mc. For 144 Mc .• the transmitter
comprises a modifi ed SC R522 driving push
pu ll 4. 125As also running I kw inpu t and
feeding a 40-element array consisting of four
16 ft long Yagis spaced 12 ft by 12ft on a 70
ft tower. A new coaxial final using an Eimac
4CX 1000A tunab le from 60 to 450 Mc. wi ll
be completed soon. The station is east of
Chatham, New Jersey. Best of luck Walt!

It should be noted that a successfu l

transat lantic QSO on 2 meters has yet to
be acco mplished and the coveted Bren
dan Trophy sti ll awa its those who are the
first to succeed.

In June 1958 the followi ng spec ial bul 
let in went out to PRP observers via "PRP
News." This is a perfect exa mple of how
amateur radio was uniq uely suited to
make special [GY observations with lit
tle advance notice.

Important Bulletin
to all Sa tellite Listeners!

As some of you may have heard, something
very puzz ling has been noted in co nnection
with the 20 and 40 Mc. transmissions from
USSR satellites. This is the "ghost sa te llite"
or antipodal reception effect. It seems tha t on
many occasions reception has been possibl e
not only when the Sputnik was within line of
sight but when it was on the opposite side of
the world!

To pick this up is qu ite simp le. One lis
tens for the signal at plus or minus about 52
minutes from the time it makes a close pass.
The sate llite will then be about hal f way
around the world with respect to the observ
er. The signal seems to reappear for a peri 
od of three or four minutes and the n vanish
es unti l the sate llite is once mo re wit hin line
of sight. The antipodal effect is heard best in
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144-Mc. Transatlantic Tests
The information for this item came to us the

long way ' round; PPR obse rve r Wa lt
Morrison , W2CXY, ca me up with the idea,
sent it off to the Radi o Soc iety of Grea t
Britain, and we read abo ut it in the March 1958
RSGB Bulletin. Wa lt feels that neither mete
or nor aurora l propagation looks too good for

Important reso urces of the IGY were
the VHF beacons. Some amateurs made
their own beacons using old phonographs
and coded disks that keyed their trans
mitters with pre-programm ed messages.
Some beacons were nothin g more than
existing transm itters, such as the VOA
transmitters in Japan. Others, such as the
Yellowknife transm itters in the North 
west Terr itory in Canada, were erected
specifically for the IGY. Photo 6, from
the "PRP News," is a write- up of the
Yellowknife transmitt ers.

The success of KH6UK and W6NLZ
cross ing the Pacific on 2 meters inspired
others to follow. [n the spirit of the [GY ,
Walt Morrison , W2CXY, coordinated a
2-meter transatlantic attempt with ama
teurs in Holland. Although success elud
ed them, this is perhaps the only coordi
nated attemp t made during the IGY.
Here ' s what PRP had to say (fro m "PRP
News" Apri l 1958):
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the evening hours, and is observable on about 50 percent of the da ys,
on the average .

It is very diffi cult to ex plain thi s recept ion with out more infor ma
tion on its charac teristics and properti es. Ham reports ca n be absolute ly
invaluable here. Th e data requ ired are ( I ) whether the signa l was heard
or not, and if so, rou ghly how strong it was; (2) at what tim es the oper
ator listened and (3) the direction from which the signa l was co min g,
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Figure 3. An example of the QST Standin gs box publi shed peri
odically in "The World Above 50 Me. " column. Note the last

entry of KH6UK.
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if this ca n be determined or estimated . Note that , as in PRP reporting,
negati ve report s are fully as important as positive one s. Note also that
correc t sig nal identification is vital; here the "L" signal now being
tran sm itted is very useful.

Please try your hand at making these observations and send your
results to PRP Headquar ters at 530 Silas Deane Highway, Weth
ersfield, Connectic ut, USA . We'll see that they go to the people who
can fi gure this th ing out. Thank you .

P.S . Please keep all satell ite reports separate from your regular
VHF propagat io n reports!

During the 1958 VHF contest Walt Morrison. W2CXY. took
best OX working the Perseids meteor shower. Note that in spite
of the impressive dis tances worked by many amateurs. includ
ing Walt , still noth ing compared to that of Tommy and John 's
record-breaking QSO of 1957. as illu strated in the QST
Standings box as shown in Figure 3.

With the pop ularity of wide-band crystal-controlled con
verte rs. and the eve r-increasing number of high-powered VHF
stations. crowding and cross modu lation started to become
problem s. In 1956 W2CXY and others petitioned the FCC
throu gh the ARRL to reserve part of the 2-meter band for exc lu
sive CW use for the purpose of "furthering the understanding
of this medium about which so little is understood." The fact
that the lOY was actually encouraging studies of the ionosphere
at this time didn 't hurt their cause. Figure 4 is a copy of an infor
mal petition to the FCC for the CW subband.

Thi s excerpt from "P RP News " of August 1958 shows that
the FCC recognized the contrib ution of these hams:

FCC Proposes CW Segments for SO and 144 Me,
In response to a request from the ARRL, the FCC has issued a notice

of proposed rule making seeking comments on the establishment-of
100 kc. seg me nts exc lus ive ly for CW at the low ends of the 50 and

Figure 4. A copy of an informal petition to the FCC for the
CW subband.

Visi t Our Web Site



Photo 7. This is a graphic illustration of satellite communications fro m the book
From Se maphore to Sa te llite, by Anthony R. Michaelis, publi shed by the International

Telecommunication Union in 1965. (Photo courtesy of the lTV )

, r~pl
Cfiti.me,

144 Mc. bands. This is of special interest to
PRPers because the League based much of its
argument in favor of the proposal on contr i
butions to the art made by amateur groups
such as ours. The text of the League's pro
posal and the Commission ' s notice appear on
pages 54-55 of August QST. Perhaps you will
wish to express your own views on this mat
ter directly to the FCC, Washington, DC by
August 29th so that they may know the extent
to which the League' s proposal is supported
by amateurs.

It is interesting to note that the FCC
ultimately did reserve 100 kHz at the low
end of2 and 6 meters excl usive ly fo r CW,
both of which ex ist today .

"Operatio n Smokepuff" was an IGY
expe rime nt using rockets launch ed fro m
White San ds, New Mexico to release ion
izin g chemical s into the atmosphe re .
Radio amateurs were asked to bounce

www.cq-vhf.com

thei r radio signals off the ionizati on cloud
and report an y stations heard or wo rked.
From " PRP News" Au gu st 195 8:

SmokepufT Results
Observers interested in "O peration

Smokepuff' (QST, May 1957) who have not
been able to take part because ofl iving too far
from Alamagordo, New Mexico will be glad
to hear that the latest group of firings has been
declared a scientific success. The objec t of
these tests, you' ll recall, was to create a patch
of ionization with chemicals released from a
research rocket. A network of hams was orga
nized to help prove the existence of this ion
ization by bouncing their HF and V HF signals
from one side of the patch to the other.

On May 20, 2 1and 22, Nike-Cajun s soared
aloft with their ionizing cargoes. A "hard
ware" difficulty cause the middle missile to
release its gas 30 km. higher than the intend
ed 120 km. altitude but, other than this, things
went well. On all three occasions, the released

Photo 8. A copy
of the certificate
issued to Walt
Morrison ,
W2CXY, for his
participation in
the ARRL's
Propagation
Research
Project. (Author
photo)

The FT-897D is a multi-mode high-power
base/mobile transceiver covering 160 m to
70 cm including 60 meters. Now with TCXO .
Visit www.universal-radio.com lor details!

Universal Radio
6830 Americana Pkwy.
Reynoldsburg,OH43068
+ Orders: 800431-3939
+Inlo: 614 866-4267
www.universal-radio.com

chemicals produced visible clouds larger in
apparent diameter than the moon, makin g
excellent photography possible. The first test
produced a 15-minute echo on a 3-Mc. ionos
pheric recorder.

Through out the IGY man y amate urs
ex pe rime nte d w ith moon -refl ection
work, o r simply moonbounce. Althoug h
many hams rep orted hearing their ow n
ec hoes, it wasn 't until yea rs later, 1960 in
fac t, that the first ama teur QSO would tak e
place. It was during the IGY, how ever,
tha t the Na vy began install ation of a two
way moon bounce network that later
becam e operatio na l between Wa shington ,
DC and Hawaii , also in 1960 . Photo 7 is
fro m the book From Semaphore to
Satellite, by Anthon y R. Michaeli s, pub
lished by the Internati on al Telecom
munication Union (ITU) in 1965 .

Although an ama te ur moonbounce
QSO did not tak e place during the IGY,
the seeds were planted for se rious VHF
ama te urs to reach for thi s loftiest of
goals-the ultimat e DX rec ord. The
events leading up to the first successful
ama te ur mo on bounce will be covered in
a future art icle.

As the IGY came to a close, specia l cer
tificates were awa rded to tho se who par
ticipated in the ARRL' s Propagation
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Research Project. Photo 8 is a copy of the certificate issued to
Walt Morrison, W2CXY.

There is no doubt that amateur radio made significant contri
butions to the scientific purpose of the International Geophysical
Year of 1957-1958. Although much has been said about this , Ed
Tilton, WI HDQ , may have said it best when he wrote the fol
lowing word s on the 20th anniversary of his QST column "The
World Abov e 50 Me." in December 1959.

Amateur radio stock rose markedl y in the world of sc ience with the
announcement of the success ofKH6UK and W6NLZ in workin g from
California to Hawa ii on 144 Mc . in 1957 and on 220 Me. in 1959. Our
contribution to the world-wide effort in the International Geophysical
Year has brought and is bringing words of appreciation from people
in many high places... . If, in 1979, we can say that the occupants of
the world above 50 Mc. have done as well in the second 20 years as
they have in the first 20 of this department ' s existence, the cause of
amat eur radio as a whole will have been well served."

What Did the IGY Mean to Me?
Compiled by Joe Lynch . N6C L

In commemora tion of the 50th anniversary of the start of the
International Geophysical Year (IGY ), I asked for responses to the
question: What did the IGY mean to me? Here are a few ofthe respon s
es that I have received so far :

Jo e Tay lor, KlJT:
In 1957 I was 16 years old and a sophomore in high school. My

two-years-older brother Haland I had passed our Amateur Extra Class
license examinations a year or so earli er-I was K2ITP, and he K21TQ
- and together we had built a very capab le 6-meter station, most ly
from free or almo st-fre e military surplus equipment and junked TV
sets. We were keenly interested in all things technical, and especi a l
ly VHF radio communication. We subscribed to CQ and QST and
avidly devoured all the technical articl es that arrived each month .

When the ARRL IGY Propagation Research Project carne along,
we eagerly signed up as vo lunteer observers. As I rememb er it half a
centu ry later. our main task was to get on the air , listen. and file bi
weekl y reports on any unusual propagation observed . Thi s was easy
to do. because (exce pt for filing the reports) it was exactly what we
had been doing anyway!Of course, we und er stood that we were enter
ing the peak yea rs of solar cycle 19, and our favorite band. 50 MHz.
was already exhibiting some excitin g propa gation . We were "ridin g
the MUF," lookin g for thrill s. Many were the mornin gs that we point
ed our beam north east and listen ed to thc video carri er of BBC chan
nel 2 at 51.75 MHz , 30 dB over S9. and wished that European oper
ators had privileges on our band. We did make many exc iting DX
QSO s. despite the licensing restrictions. One that I recall vividly was
one of the first US-Argentina 50 MHz contacts ever. with LU9MA .
I thin k in the fall of 1956 .

Wc duti fully filed our reports on aurora. F2. E-skip . and the like.
every few weeks for a year or more. We proud ly displa yed the
"Consistent Reportin g Award" sent to us by the ARRL. with its accu
mulating endorsement stickers. Thi s was our first taste of doing sys
tematic research in a scientific field . and although our parts in it were
small, we liked it. Obviously the exper ience had positi ve effe cts on
both Hal and me, and helped to shape our ca reer interests. We both
studied physics in co llege. went on to complete Ph.D. degrees. and
both beca me professor s of physics. Hal died of canc er in 2002. or he
too would be writing here about what the IGY meant to him.

Bill Tynan, W3XO:
The IGY gave hams. particularl y those interest ed in VHF ionos

pheric propagatio n. a chance to participate in an important sc ientific
investigation. When I was in co llege back in the late I940s, I con
sidere d so lar physics as a career. but concluded that everything about
the Sun was already known. Was I ever wro ng!

AI Katz, K2UYH:
I was licensed in ' 56. in high schoo l and ju st getting started on

VHF. I rememb er being impressed with the articles on the upcomin g
IGY yea r in QSTand CQ magazines , But when 1957 arri ved . I do not
remember it having a great impact on my in volvem ent in ham radio.
I was not much of a 6 meter operator: I did make my fi rst 2 meter
aurora QSO s abo ut this time . And study of the aurora boreali s was
part of the IGY. Sa m I-Iarris, WI FZJ. thcn VHF editor of CQ. was
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stirring my intere st in VHF and EME. Sam and the IGY year certainly
were a factor in steering many youn g hams toward care ers in science ,
and engineer ing . In the US, we need something similar today .

Arn ie Coro, C0 2KK:
The International Geophysical Year . 1957. a very well-organized

scientifi c effort that was aimed at study ing. among other things. the :
activity of the Sun durin g the maximum of Cyc le 19 (so far. as you !
know the most powerfu l cycle that we have registered). did have a :
tremendous and unexpected impact in my life. I was 15 year s old and '
already had an "Amateur Radio Operators Certifi cate" but not an actu
al licen se with a ca llsign. So I used to visit the local radio amateurs
and operate their stations as a "second opera tor," something that was
allowed at that time. '

Then on the 4th of October of 1957, something really fantastic hap
pencd . The Soviet Union announced the launching of Sputnik L the
first manmade object to orbit the Earth by reachin g the 4 kilometers
per seco nd required speed to keep it circling the Earth.

The AP and UP news agencies announced two frequencies. one very '
near WWV ' s 20.000 kHz channel and the other one around 40.000
kHz. Using my Super Pro 400 receiver and a 40 meter band half-wave
dipole. I was able to pick up the 20,000 kHz signal around 20,003 to
20.005. although the calibration of their radio did not allow me to know
the exact frequency. But the BIP ... BIP ...BIP ... of Sputnik I was there ,
coming out of the loudspeaker. I then went to see Oscar Moral es Tur,
C0 20 M (Oscar. C020 J's dad ), and we talked about the Russian
sate llite . Oscar Sr. was also able to pick up the signals and we even
tap ed them on a Webcor tape recorder using quart er-inch tape. I then
contacted a friend of my grandfa ther who was a newspaper reporter,
and told him we had picked up the signals. explaining that not one
but three Cuban radio amateurs had heard several passes of the satel
lite. because later we learned that Miguel J. Enciso. C02CT, had also
heard Sputnik I. Both Oscar Sr. and Miguel are now SK, and I will
always remember them for all what they taught me about amateur
radio.

The next thing that happen ed was that my report was publi shed in
one of Havana 's most important newspapers. Infor macion. and later
Alberto Giro. C0 2GY. who was a co lumnist for the Diario de la
Marina. another of the capital's newspaper. also publi shed a report .

So. as you may realize. the IGY was very important for my ama
teur and also professional radio careers , as from then on it was sim
ply impossible to stay awa y from the radios at any spare time I had
from the senior high schoo l that I was attending at that time !

P.S.: For the skeptics who questioned if we had heard or not heard
Sputnik L we kept the tape record ing ava ilable, and Oscar Sr. made
a copy and gave it to the CMQ Radio News Departm ent which played
it on the air on one of the newscasts. A year later . using a modified
FM tuner . we also picked up Explorer L which used a frequency slight
ly abovc the 10H MHz top end of the FM broa dcast band . and as it
happened with the first e ver EME co ntac t from Cuba between
C02 KK. Arnie Co ro, and KBHRQ. Gary Crabtree.

I was also involved in the fir st attempts to communicate via satel
lite with my amateur rad io station. But that eve nt passed by without
me taking down notes. so now I don' t remember which satellite was
used or when it happened !
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QUARTERL~ CALENDAR OF EVENTS

Quarterly Calendar
Tile following is a list of important dates for EME enthusias ts.

Nov. I. 2007 Last Quarter Moon Jan. 6, 2008 Very poor EME conditions.
Nov. 4, 2007 Good EME conditions Jan. 8,2008 New Moon.
Nov. 9, 2007 New Moon and Moon Jan. 13, 2008 Good EME conditions.

Apogee Jan. 15, 2008 First Quarter Moon.
Nov. 11 , 2007 Very poor EME conditions Jan. 19, 2008 Moon Perigee.
Nov. 17, 2007 First Quarter Moon and Jan. 20, 2008 Poor EME conditions.

Leonids Meteor Shower Jan. 22, 2008 Full Moon
Peak Jan. 27,2008 Moderat e EME cond itions

Nov. 18, 2007 Moderate EME conditions Jan. 30,2008 Last Quarter Moon
Nov. 24, 2007 Full Moon and Moon Jan. 31, 2008 Moon Apogee

Perigee Feb. 3,2008 Very poor EME conditions
Nov. 25, 2007 Moderate EME conditions Feb. 7, 2008 New Moon and annular
Dec. 1, 2007 Last Quarter Moon Solar Eclipse that will only
Dec. 2,2007 Moderate EME conditions be visible over some parts
Dec. 6,2007 Moon Apogee of Antarctica. A partial
Dec. 9,2007 New Moon. Very poor eclipse will be visible

EME conditions throughout New Zea land
Dec. 13, 2007 Gem illids Meteor Shower and some parts of eastern

Peak Australia.
Dec. 16, 2007 Good EME conditions Feb. 10, 2008 Good EME conditions
Dec. 17, 2007 First Quarter Moon Feb. 14, 2008 First Quarter Moon and
Dec. 22,2007 Moon Perigee and Winter Moon Perigee

Solstice Feb. 17,2008 Moderate EME conditio ns
Dec. 23, 2007 Moderate EME conditions; Feb. 2 1, 2008 Full Moon and Total Lunar

Ursids meteor shower Eclipse visible throughout
peak most of the Americas,

Dec. 24, 2007 Full Moon Africa, and Europe
Dec. 30,2007 Moderate EME conditions Feb. 24,2008 Moderate EME conditions
Dec. 3 1, 2007 Last Quarter Moon Feb. 28,2008 Moon Apogee
Jan. 3,2008 Moon Apogee Feb. 29,2008 Last Quarter Moon
Jan. 4, 2008 Quadrantids meteor shower

peak - EME conditions courtesy W5L UU.
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north -south shower, producing an average
of 100- 120 meteors per hour at its peak.

The second, the Ursids, is predicted to
peak on December 23. It is an east-west
shower, prod ucing an average of no
greater than 10 meteors per hour, with the
rare possibility of upwards of 90 meteors
at its peak.

January: The Quandrantids, or Quads.
is a brief but very active meteor shower.
The expected peak is around 0640 UTC on
4 January. The actual peak can occur three
hours before or after the predicted peak .
The best paths are north -south . Long
duration meteors can be expected about
one hour after the predict ed peak.

For more information on the above
meteor shower predictions see Tomas
Hood , NW7US' s "VHF Prop agation"
co lumn starting on page 80. Also visit the
International Meteor Organi zation ' s
website: <htlp://www.imo.net>.

www.cq-vhf.com

Current Meteor Showers
November: The Leonids is predicted

to peak at aro und 0250 UTC on No
vember 18.

December: Two showe rs occur this
month. The first, the Geminids, is predict
ed to peak at aro und 1645 UTC on
December 14. The actual peak can occur
2.5 hours before or after the predicted
peak. It has a broad peak and is a good

Current Contests
Nove m be r: Th e second weekend of

the ARRL 50 MHz to 1296 MHz EME
Co ntes t is Novemb er 24-25.

J anua ry: Th e ARRL VHF Sweep
stakes is scheduled for the weekend of
January 19-20,

For ARRL contest rules, see the issue
of QST prior to the month of the contest
or the URL: <htlp://www.arrl.org>.



Pounding the Key on 6 Meters
A Summer of 6-meter CW Fun

Does operating CW give one an advantage? Features Editor WB2AMU
decided to conduct his own informal test of that theory. Here are the
results of his efforts.

By Ken Neubeck,* WB2AMU

Photo A. Here is the simple two-element homemade Yagi used on 6 meters at

WB2AM U's QTH. The antenna consists ofa two-inch thick closet pole that has '/4
inch rod material inserted into it for the elements. (Photos by the author unless

otherwise noted)

I
n an article that I wro te for the Spring
2007 issue of CQ VHF ("CW-An
Imp ortant Mode on VHF"), I dis

cussed in detail the adva ntages of oper
ating CW on the VHF band s and why it
would continue to be an important mode
in the future. I point ed out, among other
thin gs, the ability of CW to punch
through margin al conditions and its use
fulness in working OX on 6 meters. The
article focused on the positi ve merit s of
CW and the fac t tha t many operators
would still use it on the VHF band s eve n
though it was no longer an FCC requi re
ment for an amateur radio license.

With this in mind, I thought that I would
conduct my own informal survey by con
centrating more on using CW rather than
SSB on the VHF bands dur ing the sum
mer of 2007. All too often in the past. it
seemed easy to run a string of SSB QSO s
on 6 meters when the band was open. This
past summer I decided I would specifi 
ca lly work on calling CQ more on CW
durin g some of the better 6-meter spo
radic-E openings and see which stations
would respond. As a rule, in the past I usu
ally did not call CQ often, except durin g
intense openings. I did this primarily
because I was still reso lving both antenna
and interference issues at my home QTH
on Long Island, New York.

How ever . with recent improvements in
my TV and other appliance setups, I am
now able to run a moderate amount of
power ( 150 watts) to a two-element Yagi
on 6 meters without causing significant

*CQ VHF Contr ibuting Editor. 1 Valley
Road, Patchogue. NY 11772
e-mail: <wb2amu@cq-vhfcom>
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interference. Previously, I could only run
10 watts at home, as higher power levels
would get me into the phone and the front
end of the TV set. By now being able to
put out a decent signal for the most part ,
I co uld actually ca ll more CQ s and expect
to get answers to my calls.

Thu s, during the summer I entered into
a campaign of a significant amount of
ca lling CQ during goo d 6-meter spo
radic-E openings and found some inter
esting result s that not only show the value

of CW, but also the value of ca lling CQ
at the right times .

The Setup at My QTH
My home setup incl udes a classic

Kenwood TS-670 transceiver that puts out
10 watts on 6 meters. I hook this up to a
Mirage A I0 15G amplifier that puts out
roughly ISO watts, and this goes to a
homemade two-element Yagi that is up
about 25 feet (Photo A). This is a modest
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Photo C. Here is a selection of straight keys that Karl Zuk, N2KZ. uses at different
times fo r his work on HF and 6 meters. (Photo by N2KZ)

Photo B. This is the straight key used by the author at his home station, along with
some of the QSLs that came in the mail during the summer. The key is an old brass
key that goes back about 80 years, and it is mounted on a varnished piece of wood.

30th. Beginning at 7:30 PM local time, I
was working severa l stations in the
Mid west in 9- land and 8-land in the CW
porti on of the band , when I worked K0CL
in Colorado. I then found a clear spot a
few minutes later on 50 .095 MH z and
started calling CQ. I was able to hold the

One major advantage of being able to
hold a frequency on 6 meters and ca ll CQ
is tha t eventually some of the weaker
so unding stations that usually co me in via
do uble-hop sporadic-E will call. A case
in point is a good sporadic-E opening that
I ex perienced on the evening of June

CQ Sporadic -E!
There were at least five or six good U.S.

sporadic-E openings during which I was
ab le to do well by using one beam head
ing, choosing one frequency, and hold
ing it whi le calling CQ. As many VHF
operators know, sporadic-E ope nings on
6 meters can range from weak affairs to
very strong conditions.

setup on 6 meters that is limited beca use
of the size of my lot on Long Island. There
are many strong signals on 6 meters that
come from great stations that have bigger
antenna arrays and higher power amp li
fiers. However, a large number of 6-meter
operators have moderate setups, usua lly
running a maximum of 100 watts from an
HF-plus-VHF transceiver with a multi
tude of different antennas ranging from
40-meter dipoles to seven-element 6
meter Yagis. However, if we co nsider a
moderate setup such as mine as an aver
age station, the results that were obtained
should be reasonably achievable by simi
lar or better stations.

I use a straight key whe n I am on CW,
as I have always preferred that for my
ham radio operations. The key that I have
been usin g with my base stat ion at hom e
for abo ut the last ten years is a vintage
brass key that is about 80 years old (Photo
B); I found it in an antique store and
bought it for $ 15. I have it mou nted on a
nice piece of wood and it has the best
spring action out of all the straight keys
I have used. After the article I wrote for
the Spring issue of CQ VHF, I received
an e-mail from another straight-key oper
ator, Karl Zuk, N2ZK, who got on 6
meters for the first time this past summer.
Photo C shows his collection of straight
keys, so it looks like there are more
straight-key operators out there than one
wou ld think.

As I live on a geographically chal
lenged one-third acre lot, I had to find the
rig ht an tenna setup for 6 meters that
would fit in the backyard and not be too
noticeable. I ended up with a very simple
setup co nsisting of a homem ade two-ele
ment Yagi that uses a closet pole for the
mast of the bea m and 1/4-inch rod mate
rial inserted into the mast. I have it mount
ed on 25 feet of aluminum mast material
that I had bought over the yea rs fro m
RadioSh ack. At this point, I have not
bot hered to put a rotator on the setup, as
I generally point it west or sou thwest
(remember that I live on eastern Lo ng
Island and I do not have tha t many ope n
ings to the east of me!)
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Photo D. A two-element Yagi that WB2AMU made for po rtab le operation. It is
designed to be mount ed in a telescopin g tripod, and because ofits light weight, it can

be positioned on the car roof while parked.

Photo E. Tim Havens, NN4DX, is thefo rce
behind one ofthe most active 6-meter spo t
ting sites, dxers. info. This site proved to be
a most valuable tool in spott ing some of
the rare grids and DX stations on 6

meters during the summer of2007.

Photo F. These three DX stations, seen here at SMOGfest 2006, keep their countries
ac tive on the Mag ic Band every summer. They are Ted, H13TEJ, Jose, EA7 KW, and
Johan, ON4I Q. All three are good CW operators who can pull in weak signals

during marginal openings .

frequ ency and had sta tions in the
Mid west coming back to my CQ, when I
started hearing wea ker signals co me back
to me, indicating doubl e-hop activity! I
proc eeded to wo rk W5ZF in New
Mexico, W0 ETI in Co lorado, N7 KO in
Ari zon a, N5 KY in New Mex ico,
W60UU in Idaho, and W6PJ in Arizona,

all over a 12-minute period . These sta
tions we re inters persed with a few
Midwest statio ns, too, so my CQing was
bringing them out. I would venture to say
that more stations are now listening on 6
meters, so it paid off to call CQ at the right
time to draw them out. Some of the sig
nals were marginal, so it is doubtful that

I would have been able to work them on
SSB instead of CWo

I had similar goo d fortune ove r the
month of July on days when the sporadic
E skip was strong. Sometimes the skip was
only an hour or so long, as was the case
for the CQ WW VHF Contest on the week
end of July 2 1st and 22nd. At about 6:45
PM local time, sporadic-E started to come
in full force after seve ral hour s of very
weak band conditions. After working a
few stations in 8-land and 4-land , I found
an opening on 50.093 MH z in the CW
band and started to call CQ . For about 25
minute s I was almost able to keep a rate
of one contact a minute, and I worked into
the Ohio, Michigan, and Illinois areas. At
some point , there were no answers to my
CQ, so I started to sea rch around on SSB
and pick up a few more contacts before the
skip gave out.

During the summer of 2007, there was
a fair amount of activity betw een the east
ern U.S . and Europe, but it was not like
it had been in 2006. I was able to cross
the Atlantic two or three times, with one
of my CW QSOs being with Ga ry,
CU2JT, using a portable two-elem ent
beam setup mounted on my car at work
at noontime on Jun e 18th (Pho to D).
Some New England stations had posted
the information on Tim Haven ' s site ,
dxers.info (Photo E). In additio n to Gary,
the reg ular Euro pean 6-meter group-
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VHF Propagation Hunter Progress Report
The ARRL September VHF QSO Party

SEPTEMBER2007 ARRLVHFCONTEST
Grids worked on 432 MHz

byWB2AMU in FN30, Long Island, NY

(Grids in green = typical line of sight, in yellow = tropo enhancement)

FN03 FN13 FN23 FN33 FN43 FN 53

FN02 FN12 FN22 FN32 FN42 FN 52

FN01 FN11 FN21 FN31 FN{'t> FN51
_- :;;;:0;- -

FNOO FN10 FN20 r.~3P FN40 FN50
/

FM09 FM19 FMzl

FM08 FM18 ~28
FM07 FM17 / FM27

FM06 FM16 ( FM26

As ment ioned in my article "VHF Propa
ga tion Hunt er" in the Summer 2007 issue, I
pro mised to try to provide periodic updates
on some good tropo openings occ urring on
the VHF band s.

T he ARRL Septem ber VH F QSO Party

fe ll on a week end when a tropi ca l stor m was
moving towards the eas t coas t of the United
States. There was a predicted tropo opening
based on the map s from the William Hepburn
website for Su nday of the week end
(September 9th). At the hilltop locati on on

Long Island (grid squa re FN30) where I oper
ated Q RP portable. I saw only modest tropo
activity on the VHF band s on Saturday after
noon . However , whe n I arrived at the site
ea rly in the morning on Su nday, I saw some
major tropo activity on all o f the VH F bands .

When I first listened on 2 meters at 6: 15
AM local time, I heard W4VHH in EM95
contac ting N2 RRA in FN3 1, and I knew that
this was most likely a long tropo path . I was
not able to ge t W4VHH, but then so me sig
nals star ted co ming in very strong both on 2
meters and 432 MH z. Boomin g signa ls were
co ming from stations such as K3TUF
(FN IO), W41Y (FM I9), KA3EJJ (FM I9) ,
KC3R E/rover (FM08), K8EP (FM09), K8GP
(FM08), N30C (FM 19), and W3S0 (FNOO).
After I worked K0 4YC in FM 17 on 2 meters
at 8 AM, I asked him to move to 432 MH z
and I was eve ntua lly able to wo rk him there,
too. I co uld not believe how loud so me of the
signa ls were on 432 MH z! The figure shows
the grids that I worked on 432 M Hz which
appeared to be tro po-e nhanced. Also look at
the Hepburn tropo map and see how close ly
the two maps line up.

It was very fortunate that a signi fica nt tropo
opening occ urred dur ing a high-activity eve nt
on the VHF bands such as the f\ RRL VHF
QSO Party. I'll continue to update tropo-open- '
ing reports in the future as eve nts occ ur.

~ This is the simple antenna setup that WB2AM U used durin g the Septe mber
ARRL VHF QSO Party- a three-element Znneter Yagi 1/IOlII Ited on a tele
scoping tripod placed on the roofofhis car. The 2-meterantenna was also
able to load up 011 432 MHz. where the pal/em is similar to a dipo le. and

a couple ofdozen stations were worked on this band as well.

This is the tropo map predictionfor September Stl:that appeared on William
R. Hepburn '.I' website. >hl/p://w\\'lI'.drinfocentre.com/tropo.html >. Note
that the storm activity was in the North Carolina area and thatfro nts deve l
opedfro m the lowerp art of New York into western Pennsylvania, Maryland.

and Virginia. (Map courtesy of the websit e of William R. Hepburn) •

www.cq-vhf.com
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Photo G. Jose. EA7KW. is receiving a Haiti QSL fo r 6 meters
from Chris. W3CMP,jrom his 2006 trip there. Chris repeated
the same trip in JUli e 2006 and worked many stations who

needed this rare country all 6 meters.

Photo I. Lance. W7GJ. all the right. with Joe Taylor. KIJT. the
inventor of WSJT soft ware. Severa l times during the past three
summe rs, Lance generated some major pile-ups on 6 meters

via double-hop sporadic-E.

Photo H. Here is the view ofthe ocean and the three-element 6-meter Vagi at V26HS.
Howard, WB4WXE. repeated his trip to Antigua in 2007 (he was there in 2006 as
well ) and stayed for a two-week period in June. He worked over 1600 stations all 6
meters as V26H£. Ofthose 1600 QSOs. 450 of them were with Europe. Howard con
centrated on SSB. but he copied a number of CW stations f or cross-mode contacts

when conditions were not optimal. (Photo by WB4WXE)

including Johan, ON4IQ, Jose, EA7KW,
and Joe, CTI HZE (Photos F and G )
were worked by several U.S. stations dur
ing a few tran satlantic openings .

Th ere were a number of Caribbean DX
stations, including expeditions that were
planned by veteran 6-meter operators
such as Chri s, W3CMP, in Haiti ; Denni s,

K7BV , in Beli ze ; Jimmy, W6JKV, in
Grenada; and How ard, WB4W XE, ope r
ating from Ant igua as V26HS for over
two weeks (Photo H). A lot of credit has
to be given to these opera tors , as they kept
listenin g and calling for several hours at
a time. Bel ize, for exa mple, is a location
where there is only an occasional two-

hop sporadic-E path to the East Coast. On
July 13th I was lucky to fina lly work this
one as a new country, with bot h V36M
and V3 1UM being worked in a matter of
ten minute s!

Cross-mode contacts using CW were
very important for me, not on ly du ring
my QRP efforts during the Jun e VH F
Co ntes t. but also during situations where
there were large pile-ups on stations in
rare gr id squares or rare countries. As I
did in 2006, I was able to work Lance,

Photo J. Pete. VE3IKV, is an ac tive
mobile operator on 6 meters and also
goes to rare grids ill northern parts of
Canada. III JUlie 2007 he activated
Nunavu t as VFeX and made several CW
QSOs ill addition to SSB QSOs with the

U.S. and Europe.
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S,tudE 'with ,the Best ,- {~',(Jr'il0,n 'West p~~ 'WBYlI
GET INTO HAM "'AOIO ANO GO TO THE TOP WITH "XNSTR'UCTO R' OF THE YEAR''' WB6NOA
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GET YOUR' E)c'TR'A CLASS
LICENSE WITH G051D'OI

Gordo's Extra Class study
manualfor 2002-08 makes it

r-~ easy to getyour top-level
.:::':" Amateur ExtraClass ham
-.§':=- license. His book includes

memorableanswer explana-
tions tohelpyou learnthe I
material and understand the i
correct answer. Full of Gordo's I
great memory tricks for those •

tough math and electronictheory questions. I
(Wait 'til youmeetEli theIce Man!) GWEM $21.95 i
Extra Class Book+ SoftwarePackage includes
Gordo's study manual andW5YI interactivesoftware
tohelpyou prepare for theElement4 exam. I
Answerexplanations from the book areonthe i
software. Free Part97Rule Book. ECS $49.95. I

Extra Class AudioCourse recorded by Gordo is a i
great way to learn thematerial if you spend a lot of •
timein your caror truck. Excellent studycompan- I
ion to his book. On 7 audio CDs. GWEW $39.95.

._..-_.... ---
Mention this ad for a free gift!

.....---

'GeT l -ON-l WITH GOSWOI

ItS AUI710 THEOllV cu.
1'012' TECH, GENEIlAL 6 Ell.TIlA

PUT VOU IlIGHT III HIS

HAM IlAI710 CLASSIlOOMJ-

GET INTO HAM R'AD'IO AND' ON
THE HF' SAND'S WITH OUR'

TeCHNICIAN • GENER'AL PACKAGE
- The easiest way to gofrom no

license to theHF bands is with
ourTech + General booksand
software package. Includes
the2006-10 Technician Class
book, the2007-11 General
Class book,andW5YI interac
tive softwarethatallowsyou to
study atyour PC and take

-------- practice exams fortest
success! Software includes Gordo'sanswer
explanationsfrom both books. Free Part97rule
book. TPG-07 $69.95

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

General Class Audio Course recorded byGordo
follows his book and brings hamradio to life. Great
study companiontohisbook, and whatyou need if
youspend a lotof time in your car ortruck.
On 4 audio CDs. GWGW-07 $29.95

General Class Book+ Software Package lets
I you study at you PC with interactive software that•I includes theanswer explanations from Gordo's new
I 2007-11 book. Includes book,Windows software,
• and free Part 97 rule book. GUS-07 $44.95.
I
•
I

I
• NeW'GENE51AL CLASSI FOR' 200:7-11

?i , Gordo's General Class manuali forthe2007-11 Element 3
• exam makes learning easy and
I fun. Questions are rearranged

intological topic groups.

I
Key words are .' 'D ·.

lii~iII h lg h l l ghted for ;. ...."";i.....~~~i ,,;.. - - _.- easier learn i ng . ~· fJ~O~~.
I "" §=:::::'"::.- Book includes . Gf_( "'~'S: ;
• ----- theBONUS , '~~~ ,.I
I "OnTheAir" CD that introducesyou '<:::::~~/ .:
• to General Class HF operationfun and --
I excitement. GWGM-07 $20.95

I
•I Available from your ham radio
i dealer, or order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
i The W5YI Group P.O. Box 565101 Dallas, TX 75365-_. --- ._. _.. ---
W7GJ, in Montana by ca lling him on CW
in order to break the pile-up (Photo I).
Lance specializes in EME work , where
CW is important , and he, along with the
other operators who have been men
tioned in this article, are very good CW
ops who can pick out a CW signal in the
thron g of SS B signals.

It was a good summer for me in that I
picked up two new countries on 6 meters
(Antigua and Belize), along with about
ten new grids in the U.S., mostly in the
western states, such as New Mexico and
Colorado. CW was a major plus for me
in getting some of these stations on 6.

Summary
On 6 meters during the summer there

will be a number of times when conditions
are optimal and when sporadic-E en
hanced signals are boomin g. Sometimes
these openings may last for only an hour
or sometimes they last for a few hours.
While it has been said that it is important
to make noise on 6 meters when the band
is quiet, the same can be said when the
band is very active. That is because there
may be more than one sporadic-E cloud
format ion, which can often lead to mar
ginal or moder ate double-hop sporadic-E
conditions. Thu s, during the very qu iet

times and during the very active times, it
make sense to find an open frequency and
call CQ.

More important, it can be see n that CW
still remains a very important mode of
operation. The great majori ty of the call
signs that I worked duri ng this past sum
mer appeared to be callsigns ofhams who
have been around a whi le. They certa in
ly were proficient on CWo I worked a few
newcomers, too , basing that judgment on
the code speed or the newer ca llsign.

Newcomers to CW will find it most
beneficial to learn this mode at least on a
rudimentary level so that they are able to
identify beacon messages on 6 meters . A
good way to start is to learn the dits and
dahs sequence for the numbers, as all bea
cons make use of numerical charac ters in
their message s. For example, the K2ZD
beacon in New Jersey sends the ca llsign,
along with the grid FN20. Th erefore,
learning to be able to ident ify the num
bers, such as "20"in this case, is a start
for identifying potential sporadic-E skip
co ndi tions when certain beacons star t
coming in. While you may never want to
use CW as your main mode of opera tion,
it wo uld be a major advan tage to be able
to cop y the beacons and know where to
poin t your antennas.

READY, SET, GO•••
getyour dream job!

Be a FCC Licensed
Wireless Technicianl

Make $100,000 a y ar
withNO coli ged gr e

Learn Wireless Communications and
getyour "FCC Commercial License"
with our provenHome-Study course.

Moveto the front of the employment
line in Radio-TV, Communications,
Avionics, Radar, Maritimeand more.

No previous experience needed!
Learn at homeinyourspare time!

Send to: COMMAND PRODUCTIONS~
Warren Weagant'sFCC License Training
P.O. BOX3000, DEPT. 206 • SAUSALITO, CA94966

Name: _

Addr ess: _

City/State: Zlp: _

www.LicenseTraining.com
Email: fcc@commandproductions.com

Call for FREE information kit today!

2°~~::!-.!I.!»,!).:!~~~~!!~~}2.6J
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Moondata Update 2008
and Related Comments

One of the most important factors in EME communications is knowing
when it is best to communicate via moonbounce. W5LUU presents a
summary and table of the best and worst conditions for EME in 2008.

By Derwin King,* W5LUU

The Earth-Moo n distance and the cos mic (sky) noise tem
peratures in the direction of the Moon are predic table,
cyclical variables that set the basic quality of Earth-Moon

Earth (EME) co mmunications for freq uencies below 1.0 G Hz.
The bes t condi tions occ ur when: ( I) the Range Factor (Ea rth
Moon dista nce) is at the absol ute minimum, and (2) the Sky
Te mperature toward the Moon, as see n from Earth, is the co ld
est along the moon path. Wh ile the Range Factor is independen t
of freque ncy, Sky Temperature decreases with frequency, up to
- 1 GH z, and then levels out. The EME signal-to- noise ratio, in
dB, is usually deg raded from the idea l by a factor (DGRD, see
below) which varies with tim e over hourl y, daily, weekly,
monthl y, and yea rly periods. The DGRD, in dB, for 144 and
432 MH z. and other pert inent EME da ta, are listed in the
W5L UU Weekend Moon Data for eac h Sunday at 0000 UT and
provide a guide for the basic EME wee kend conditions (see the
accompanying table). Random variables such as ionospheric
disturba nces, local noi se, and polarization mismatch will
increase the "apparent" DGRD.

EME co nditions ge nerally will improve in 200 8, wit h all
moon perigees at north declin ations, but on many weeke nds the
moon is at right asce nsion, where Sky Noise is I to 4 dB above
minimum, and five good wee kends are negated by New Moon.
Many wee kdays will be good or better. Over the next one to
two years, as perigees occ urs near the best co ld sky reg ion, co n
ditions will imp rove. Dur ing the annual ARRL EME Co ntest
per iod there are no ideal, high declination wee kends for VHF
due to the high sky tempera tures. Dates wi ll have to be a co m
prom ise. For 1296 MH z and up, several high decl ination dates
are near perigee and near ideal.

Definitions
DEC (deg) : Moon declinat ion in degrees north and so uth (-)

of the equator. Thi s is cycl ica l with an average peri od of

*7335 Wild Eagle St.. San Antonio. TX 78255-1146
e-mail: <w5Iuu@swbell.net>
The information and accompanying table are printed here in CQ VHF
01 1 a non-exclusive basis courtesy of Derwin King. W5LUU
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27.2 1222 1 days. The maximum declination du ring a mo nth ly
cycle. plus and minu s, ranges from 18. 15 up to 28.72 degrees
with a period (maximum to minimum and back to maximum)
in about 19 yea rs. The last maximum was 011 09/ /512006.

RA (h rs): Right Ascension. in hours. g ives the eas t-west
pos ition of the moon agai nst the sky backgroun d. The average
per iod of RA cycle is 27.32 1662 days. but it can vary by a day
or so due to effec ts of the Sun on the Earth and Moon mot ion .

144 MHz Temp (K) : Th e 144-MHz cos mic (sky) noise in
direct ion of moon ex pressed as abso lute temperature.

Range Factor (d Br) : The additional EME path loss. in dB,
due to Earth- Moo n separat ion dis tance bei ng greater than
absolute minimum (348,030 km surface-to-surface) . Varies from
a low of a to 0.7 dB at perigee up to 2.33 ±O. I dB at apogee.

DGRD (d B) : The degradat ion in EME sig nal-to-no ise (in
dB ) due to: (\ ) the excess sky noise temperature (in dB ) at the
stated position of the Moon co mpared to the lowest co ld sky
tem pera ture and the sys tem noise temperature (all at the fre
quency of interest); plus (2) the Earth-Moo n range fact or (dBr)
for the listed time and da te. The tabulated DGRD is referenced
to the lowest possible sky noise tem perature along the Moon
path, for a sys tem noise temperature of 80 OK at 144 and 60 OK
at 432, an antenna beam width of _ 15°, and to the abso lute min 
imum Earth-Moon (surface-to-s urface) distan ce.

Th e dB r affec ts DGRD equally at all frequencies, but sky
noise decreases rap idly as frequ ency increases. During a month
ly lunar cycle DG RD can vary by 13 dB on 144 MHz and 8 dB
on 432 MHz. DGRD varies less with small antennas than with
large ones.

Moon Phase: Shows new moon (NM) and full moon (FM)
along with the number of days (d) or hours (h) before (-) or
after (+) these events. At NM sun noise is a pro blem, whi le at
FM the EME co nditions (at night ) usually are more stable.

Cond itions : Summary of EME co nditio ns as contro lled by
DGRD at 144 MHz and NM. Co nditions may be worse, due to
ionospheric disturbance, local noise, and polarit y, but not bet
ter than indicated. In general, 144 MH z DGRD <1.0 dB is co n
side red Exce llent, 1.0 to 1.5 is Very Good , 1.5 to 2.5 is Good ,
2.5 to 4 .0 is Moderate, 4 .0 to 5.5 is Poor , and ove r 5.5 is Very
Poor. Wi thin a day of New Moon (NM), high sun no ise can
make conditions Very Poor regardless of the DG RD .

Visit Our Web Site
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Holiday Gift Ideas from CQ VHF

..""1f

2008/09 calendar from CQ
15-Month Calendar - January 2008 through March 2009

This fifteen month calendar includes dates of important Ham Radio events such as major
contests and other operating events, meteor showers, phases of the moon, and other
astronomical information, plus important and popular holidays. This calendar is not only
great to look at, it 's truly useful, too!

CO Amateur Radio Operators Calendar - brings you 15 spectacular
images of some of the biggest , most photogenic shacks, antennas , scenics
and personalities. These are the people you work, shacks you admire ,
the antenna systems you dream about! Order No. HRCAL

III 1I 11

,. 19.. ..

ON SALE - only $54.95 ea.

Orde r No. 2BU $19.95

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

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

2008 Edit ion , sche duled for release
in December. Order now for sh ipment
immediately upon release. You will
not be charged until we ship the
book to you.

Order No. PASS

Passport to World
Band Radio

The world's #1
selling shortwave
guide! The world
at your fingertips!
Gives details on iC."';:~~"

what to buy and
where to tune.

Ham Radio Magazine on CDcds

Buy All 3 Sets and Save $49.90!

Order No. HRCD Set $129.95 ( Reg. $149.95)

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

Three sets, each containing 4 CDs

1968-1976 Order No. HRCD1 $*.
1977-1983 Order No. HRCD2 $5 5

1984-1990 Order No. HRCD3 $ 9.

Shipping & Handling: U.S. & Possessions - add $5.00for the first item, $2.50for second and $1 .00 for each additional item. FREE shipping onorders over$75.
Foreign-calculated by order weightanddestination and added to yourcredit cardcharge. Magazine subscription prices includeshipping andhandling charges.
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$16.00

$33.00

Order: RSIOTA

Order: RSREC

IOTA Directory
Edited by Roger Balister, G3KMA
RSGB, 2007 Ed..

Fully updated, lists all islands that quml~

for IOTA, grouped by continent, and
indexed by prefix . Details the award
rules and includes application forms.

RSGB Prefix Guide
RSGB, 8th Ed., 2007. 80 pages.

Guide's prefix IDs and info has
been fully updated. Provides a
listing of prefixes and their entities , continent , CO Zone
ITU Zone, latitude and longitude and much more .

Order: RSPFXG $15.00

Radio & Electronics Cookbook
By George Brown, M5ACN
RSGB, 2001 Ed.

A collection of the very best weekenc
projects from D-I-Y RADIO rnaqazine.
Step-by-step instructions make this
book ideal for hams wanting to build
their skills and knowledge .

Low Power Scrapbook
RSGB,2001 Ed., 320 pages.

Choose from dozens of simple
transmitter and receiver projects for
the HF bands and 6m, including the
tiny Oner transmitter and the White
Rose Receiver. Ideal for the experi
menter or someone who likes the fun of building and
operat ing their own radio equipment.

Order: RSLPS $18.00

HF Amateur Radio
RSGB, 2007 Second Ed.

1!:':::'<'·'-_1111 HF or shortwave bands are one of
the most interesting areas of amateur
radio. This fully revised and expande d
second edition guides you through
setting up an efficient amateur radio

station, equipment to choose, installation, the best
antenna for your location and MUCH more.

Order: RSHFAR $23.00

Order: RSTAEG $32.00

Order: RSLFEH $33.00

The Antenna
Experimenter's Guide
RSGB, 2nd Ed., 1996. 160 pages .

Takes the guesswork out of adjusting
any home-made or commercial
antenna , and makes sure that it
is working with maximum efficiency .

Describes RF measuring equipment and its use,
constructing your own antenna test range, computer
model ing antennas . An invaluable companion for all
those who wish to get the best results from antennas!

The Low Frequency
Experimenter's Hdbk
By Peter Dodd , G3LDO
RSGB, 2000 Ed., 296 pages .

An invaluable reference written to
meet the needs of amateurs and
experimenters interested in low
power radio techniques below 200kHz.

Practical Projects
Edited by Dr. Brown, M5ACN
RSGB 2002 Ed., 224 pages.

Packed with around 50 "weekend
projects," Practical Projects is a
book of simple construction projects
for the radio amateur and others
interested in electronics. Features

a wide variety of radio ideas plus other simple elec
tronic designs and a handy "now that I've built it, what
do I do with it?" section. Excellent for newcomers or
anyone just looking for interesting projects to build.

Order: RSPP $23.00

HF Antenna Collection
RSGB, 2nd Ed., 2002. 252 pages.

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

L-_---'=-' horizontal and vertical antennas ,
extremely small transceiving and receiving antennas,
feeders , tuners and much much more!

Order: RSHFAC $33.00

$16.00

$48.00

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

Order No. RSGVUA R

RSGB 2000 Ed.,112 pgs.
Every1hing you will need
to help you enjoy VHF/UHF
to the fullest. Choosing

the right transmitter , receiver, antenna ,
utilizing the correct part of each band
and more!

The Antenna File
RSGB, 2001 Ed., 288 pages.

I 50 HF antennas , 14 VHF/UHF/SHF

... Y antennas, 3 receiving antennas,
6 articles on masts and supports,

ANT~Nt!A 9 articles on tuning and measuring ,
] 4 on antenna construction , 5 on

V' + design and theory, and 9 Peter Hart
antenna reviews. Every band from
73kHz to 2.3GHz!

Order : RSTAF $33.00

Amateur Radio
Mobile Handbook
RSGB, 2002 Ed., 128 pages .

Covers all aspects of this popular
part of the hobby. It includes operating
techniques, installing equipment in
a vehicle and antennas, as well as
maritime and even bicycle mobile.
This is essential reading if you want to
get the most out of your mobile station.

Order: RSARM H $21.00

Antenna Toolkit 2
By Joe Carr , K41PV

RSGB & Newnes, 2002 Ed., 256 pgs.
A definitive design guide for sending
and receiving radio signals. Together
with the powerful suite of CD software
included with this book, the reader
will have a complete solution for
constructing or using an antenna;
every1hingbut the actual hardware!

Order: RSANTKIT2

\l#~.# RSGB Books
11"
~•,

VHF/UHF Handbook
Edited by Dick Biddulph, MOCGN

RSGB, 2002 Ed., 317 pages .
One of the most comple te guides on
the theory and practice of reception
and transmission on VHF/UHF
bands. Specialized modes such
as data and TV are also covered.
Includes hundreds of illustrations
and photos.

Order: RXVUH $33.00

Technical Topics Scrapbook
1995-1999
By Pat Hawker, G3VA

RSGB, 2000 Ed., 314 pages.
This third compilation of 'Tech
Topic' articles is a fascinating
collection of circuit ideas,
antenna lore, component news
and scientific discussion, all at
the most practical level.

Order: RsnC99 $26.50

RF Components &
Circuits
By Joe Carr, G3YWX
RSGB, 2002 Ed., 416 pages.

A complete self-study course in RF
technology, with concise reference

• text to dip into in a readable and
..,..........--"'""-' straightforward format.

Order: RSRFCC $45.00

Shipping & Handling: U.S. & Possessions-add $5 for the first item, $2.50for the second and$1 for each additional item.
FREE shippingonorders over$75. Foreign-calculated by order weightand destination andadded to yourcredit card charge.

Magazine subscription prices includeshipping and handling charges.



magazines at holiday sale prices!~.#
CQ Amateur Radio
CO's editorial content is aimed squarely at the active ham. Within each issue , CO's features
and columns cover the broad and varied landscape of the amateur radio hobby from contesting
and DXing to satellites and the latest digital modes. CO includes
equipment reviews , projects, articles on the science as well as the
art of radio communication and much , much more.

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

Canada/Mexico: 1-year~ 2 yrs~ 3 yrs~
Holiday Special! $47.95 $88.95 $129.95

Foreign: 1-year~ 2 yrs $~ 3 yrs $~

Holiday Special! $59.95 $112.95 $165.95

Popular Communications
The world 's most authoritative monthly magazine for shortwave listening and scanner
monitoring. Editorial content consists of 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, RTTY, SITOR, etc; AM/FM
commercial broadcasting ; weather and communications satellites; telephone equipment and
accessories; radio nostalgia; alternative radio ; clandestine radio ; and military radio .

Domestic Rates: 1 -year~; 2 yrs~ 3 yrs~
Holiday Special! $30.95 $54.95 $79.95

Canada/Mexico: 1-year $~; 2 yrs $~; 3 yrs~5

Holiday Special! $40.95 $74.95 $109.95

Foreign: 1-year $~5; 2 yrs~; 3 yrs~
Holiday Special! $50.95 $94.95 $139.95

CQVHF
The all-time favorite magaz ine for the VHF/UHF enthu siast is better than ever. This quarterly
magazine's editorial content focuses on Ham radio above 50 MHz. Regular columns include:
Antennas, Airborne Radio , HSMM, Satellites, VHF Propagation, FM and more!

.------....,

Domestic Rates: 1-year $~ 2 years $~ 3 years~ ~~F=~~:
Holiday Special! $24.00 $48.00 $72.00

Canada/Mexico: 1-year~ 2 years~ 3 years $~
Holiday Special! $34.00 $68.00 $102.00

Foreign: 1-year~; 2 years~ 3 years~
Holiday Special! $37.00 $74.00 $111.00



1 Pak for $24.95

2 Paks for $45.95

3 Paks for $65.95

HR Anthologies
$

Sale $18.00 ea.

l::.io.Ib.J~-· '--~--~. Buy al/4 for only $70.°0

The Complete DXer
by Bob Locher, W9KNI
Third Edition

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

Order No. COMPDXer $19.95

A compell ing array of contesting
and DXing exper iences from one of
the most unique operating venues on
Earth , the African continent.

Order No. AFRI $19.95

Contesting in Africa
Multi-Multi on the Equator

by Roger Western , G3SXW
& the Voo Doo Contest Group

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

Homebrewing Techn iques Order # AHOME
Test Eqpt & Repair Techniques Order # ATEST
Antennas - 1968 - 1972 Order # ANTS1
Antennas - 1973 - 1975 Order # ANTS2
All 4 for $70 .. Order # ASET

Buy any combination of DVDs and save!

$10.00

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

Orde r # HAMDVD $24.95

The Short Vertical Antenna
and Ground
Radial
by Sevick, W2FMI

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

CQ HF Operator's
Survival Guide

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

Order # HFDVD $24.95

Order No. SWP $19.95

This guide contains great-read ing
articles and info that take the

mystery out of operating on
HF, DXing, Contes ting, award
hunting, propagat ion, a SLing
and much more! Includes an
HF band chart!

Order No. HFSurv $2.00

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU

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

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

Order # VHFDVD $24.95

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

~
HF
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W6SAI HF Antenna Handbook
by Bill Orr, W6SAI

2008 Edition, scheduled for
release in December. Order
now for sh ipment immedia tely
upon release. You will not be
charged unt il we ship the book. --""='--'"'

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

Greatly expanded 2nd
Edition - a must for
collectors and Ham
history buffs. A terrific
trip down memory lane

r for any Ham . Pick up
this 328 page volume
and you won't be able
to put it down!

Order No. HEATHKIT $29.95

Up-to-date info on mediumwave, shortwave,
and FM broadcasts and broadcasters.
Articles of interest to both listeners and
DXers, reviews of the latest equipment ,
maps with SW transmitter sites and more .

Order No. WRTH $29.95

MIL SPEC Radio Gear~>"c~.'.n~
Korean to Present Day
by Mark Francis, KI0PF

Detailed write-ups for many
familiar sets : PRC-25/-77,
RT-68, PRC-1099, GRC-106,
GRR-5, R-392 and more.
Over 230 pages of operation , '-------'
modification, maintenance tips and info,
including 200+ illustrations. Useful hints and
mods , and more!

Order No. MILSPEC $2 . $25.00

2008 World Radio
TV Handbook

more great gifts! ~.4:r~.~

One of ham radio's most
respected authors , W6SAI
was known for his easy-to
understand , down-to-earth ,
writing style. In keeping with
this tradition , this book is a
thoroughly readable text for
any antenna enthusiast , jam-packed with
dozens of inexpens ive, practical antenna
projects that work !

Order No. HFANT $19.95

CaI/1-800-853-9797 or FAX your order to 516-681-2926
You can also order on our web site: www.cq-amateur-radio.com
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$25.00
$29.95
$29.95
$19.95
$ 2.00
$19.95
$10.00
$19.95
$18.00
$18.00
$18.00
$18.00
$70.00
$19.95

$ 24.95
$ 24.95
$ 24.95

$ 54.95
$ 54.95
$ 54.95
$129 .95
$ 22.95
$ 19.95

SALE!

ORDER FORM - Send these items to me!

o 2008/09 Ham Ops Calendar #HRCAL $ 10.95

GIFT ORDER FORM

Send these items, as my gift,
to address listed below!

Photocopy this form for additional gift orders!

Name _

Address _

HR MAGAZINE on CD
15-Month Calendar 01968-1976 #HRCD1

o 2008/09 Ham Ops Calendar #HRCAL $ 10.95 01977-1983 #HRCD2

HR MAGAZINE on CD 0 1984-1990 #HRCD3
o 1968-1976 #HRCD1 $ 54.95 0 ALL 3 Sets #HRCDSet
0 1977-1983 SALE! #HRCD2 $ 54.95 0 2008 Passport to World Band Radio #PASS
o 1984-1990 #HRCD3 $ 54.95 0 Understanding, Building &Using #2BU

o ALL 3 Sets #HRCDSel $129 .95 MORE Great Gifts!
0 2008 Passport to World Band Radio #PASS $ 22.95 0 MilSpec Radio Gear SALE! #MILSPEC
[J Understanding, Building & Using #2BU $ 19.95 0 Heathkit-A Guide to AR Pdts #HEATHKIT

MORE Great Gifts! 0 2008 World Radio TV Handbook #WRTH

[J MilSpec Radio Gear SALE! #MILSPEC $25.00 0 W6SAI HF Antenna Hdbk #HFANT
o Heathkit-A Guide to AR Pdts #HEATHKIT $29.95 0 HF Operator's Survival Guide #HFSurv
0 2008 World Radio TV Handbook #WRTH $29.95 0 New Shortwave Prop Hdbk #SWP
o W6SAI HF Antenna Hdbk #HFANT $19.95 0 Short Vertical Ant/Ground Radials #SVERT

HF Operator's Survival Guide #HFSurv $ 2.00 0 Complete DXer #COMPDXer
o New Shortwave Prop Hdbk #SWP $19.95 0 Homebrewing Techniques #AHOME
o Short Vertical Ant/Ground Radials #SVERT $10.00 0 Test Eqpt & Repair Techniques #ATEST
o Complete DXer #COMPDXer $19 .95 0 Antennas 1968-1972 SALE! #ANT1
o Homebrewing Techniques #AHOME $18.00 0 Antennas 1973-1975 #ANT2
o Test Eqpt & Repair Techn iques #ATEST $18.00 0 ALL 4 Anthologies #ASET
o Antennas 1968-1972 SALE! #ANT1 $18.00 0 Contesting in Africa #AFRI

o Antennas 1973-1975 #ANT2 $18.00 GETTING STARTED DVD Paks
o ALL 4 Anthologies #ASET $70.00 0 CO HR Welcome Pak
o Contest ing in Africa #AFRI $19 .95 0 CO HF Specialty Pak

GETTING STARTED DVD Paks 0 CO VHF Specialty Pak
o CO Ham Radio Welcome Pak $24.95 0 Any 2 $45.95 0 Any 3 $65.95

o CO HF Specialty Pak $24.95 RSGB BOOKS
[J CO VHF Specialty Pak $24.95 0 Guide to VHF/UHF Ham Radio #RSGVUAR $16.00

o Any 2 $45.95 o Any 3 $65.95 0 Antenna Toolkit 2 #RSANTKIT2 $48.00
RSGB BOOKS 0 Antenna File #RSTAF $33.00

o Guide to VHF/UHF Ham Radio #RSGVUAR $16.00 0 AR Mobile Handbook #RSARMH $21.00
o Antenna Toolkit 2 #RSANTKIT2 $48 .00 0 VHF/UHF Handbook #RXVUH $33.00
o Antenna File #RSTAF $33.00 0 HF Antenna Collection #RSHFAC $33.00
D AR Mobile Handbook #RSARMH $21.00 0 Practical Projects #RSPP $23.00
o VHF/UHF Handbook #RXVUH $33.00 [J Antenna Experimenter's Guide #RSTAEG $32.00
u HF Antenna Collection #RSHFAC $33.00 0 Low Frequency Exp. Hdbk #RSLFEH $33.00
o Practical Projects #RSPP $23.00 0 Tech Topics Scrapbook '95-99 #RSTTC99 $26.50
o Antenna Experimenter's Guide #RSTAEG $32.00 0 IOTA Directory #RIOTA $16.00
o Low Frequency Exp. Hdbk #RSLFEH $33.00 0 Low Power Scrapbook #RSLPS $18.00
o Tech Topics Scrapbook '95-99 #RSTTC99 $26.50 0 HF Amateur Radio #RSHFAR $23.00
o IOTA Directory #RIOTA $16.00 0 Radio & Electronics Cookbook #RSREC $33.00
o Low Power Scrapbook #RSLPS $18.00 0 RSGB Prefix Guide #RSPFXG $15.00
o HF Amateur Radio #RSHFAR $23.00 0 RF Components & Circuits #RSRFCC $45.00

o Radio & Electronics Cookbook #RSREC $33.00 MAGAZINES AT HOLIDAY SALE PRICES
o RSGB Prefix Guide #RSPFXG $15.00 CQ Amateur Radio
o RF Components & Circuits #RSRFCC $45.00 D 1 yr $34 .95 D 2 yrs $62.95 D 3 yrs $90.95

MAGAZINES AT HOLIDAY SALE PRICES Popular Communications
CQ Amateur Radio D 1 yr $30.95 D 2 yrs $54.95 D 3 yrs $79.95

D 1 yr $34.95 D 2 yrs $62.95 o 3 yrs $90.95 ~Q VHF 0 1 yr $24.00 D 2 yrs $48.00 D 3 yrs $72.00
Popular Communications u.s. Rates -Canadian/Foreign rates on pre vious page.

D 1 yr $30.95 D 2 yrs $54.95 D 3 yrs $79.95 Send the items checked above to me:

~Q VHF [J 1 yr $24.00 D 2 yrs $48.00 0 3 yrs $72.00 Name
u.s. Rates -Canadian/Foreign rates on previous page. ~ ------------------

Send the items checked above as a gift from me. ..------ Address

Send to: City State--Zip-----
Payment Information:

Check or /Money Order Enclosed
Bill my credit card: D MasterCard D Visa

City State _ _ Zip 0 Discover D American Express

[J Check/Money Order enclosed [J Bill my credit card~
Insert your gift message here: cLr-e-d-it-C-a-rd-N-u.J.m-b-e-r-: L; L .J

Expiration Date: _

Shipping & Handling: U.S. & Possessions-add$5 tor the first item, $2.50 tor the
secondand$1 for each additional item. FREE shippingon ordersover $75. Foreign-
calcu lat~d byorder. w~ight and destinat io~ and added to your credit card charge.
Magazinesuhserlptlnn prices include shlppmgand handling charges.

Mail orders in
this postage-paid
......-envelope



TOWER EXPERTS
We Ain't Braggin~..
But we've help ed SOl

many Hams ord er US
Towers over the years
that we've become
the US Tower experts.
Please call for help s .
lecting the perfect US
Tower for your QTH!

MA SERIES
Neighbor FriendOw
Design offers a fla ..;
pole -like appearanc e,
while suppor t ing an
tenna loads up to n
square feet. Mode ls
range from 40-85 feet
in heig ht and come
with a hand win ch and
house bracket. Optio 
al self suppor ti ng bas
es are also available.

B-18 SERIES
Light Duty AluminUl1iJ
Self Supporting Towe _
Five models range fro m
30-50 feet in helq ht,
and suppor t up to 12
sq. ft. of antenna load.
CALL FORMORE INFOl

B-30 SERIES
Heavy Duty Aluminul ili:
SelfSupportingTower>':o
Nineteen models ranqa
from 40-100 feet, and
support up to 34.5 sq. flo
of antenna wind load.
CALL FORMORE INFO!

B-26 SERIES
Medium Duty Alum~

num Self Supporting)
Towers.Thirteen models

I - range from 30-90 feet
I r. and support up to 34.5s {.

ft of antennawind load.
CALL FORMORE INFOl

Yaesu
G·l000DXA

ANTENNA ROTATORS
Alfa-Spid, RAK $979
Alfa-Spid, Big RAK $1429
Hygain, Ham-IV $499
Hygain, Ham-V $849
Hygain, T2X $569
Hygain, T2X Digital $929
Hygain, HDR-300A $1269
M2,OR-2800PX $1379
Yaesu,G-450A $249
YaesuG-550 $299
Yaesu,G-800SA $329
Yaesu,G-800DXA $409
Yaesu,G-1OOODXA $499
Yaesu,G-2800DXA $1089
YaesuG-5500 $599
ROTOR CABLEIN STOCK, CALL!

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

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

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

BUTTERNUT HF-SB
Lightweight five band Butterfly
antenna. Small enough to turn
wi th aTV rotor-perfect for por 
table or limited space operation
or for deed restri cted stat ions.
CALL FOR MORE BUTTERNUTl

Corr e • c..y
• vS If • -(lIT c '1troni(s • Ker v

I • oJ n. e (
"Jple)(· < J

YAESU FT-8S7D
Mobile All Mode HF/6m/2m/
70cm XCVR, Built-In DSP, Built
In CTeSS Encode/Decode, CW
Memo ry Keyer, and Much More!
NEW $50 YAESU COUPONl

- : 1'- •
_ .. ~---'

" ,:~~ - -
. ..~

MOR PE~LS TH.An ·vou CAn SHAKE.. A.,S1lCH Arl )
. "

YAESU

YAESU FT-2000D
Competition Class Perfor
mance. All Mod e HF/6m XCVR,
32-Bit DSP, Automatic Tuner, CW
&SSB Memo ry Keyers, 200 Watt
RF Output, and Much More!
NEW $200 YAESU COUPONl

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



Bu ld'ng a eacon or 2401 z
Amateur radio operators who use weak-signa l propagation on the microwave bands
like having beacons available in order to determine whether or not a band opening is
under way. Here W3HMS and K3VDB d isc uss theur 240l -MHz beacon project.
Significant portions of this article also appeared in the Proceedings of the 2007 AMSAT
NA Space Symposium.

By John Jaminet,* W3HMS, and Charlie Heisler,t K3VDB

2401 MHZ Antenn... Conner-tor

Photo A. Inside view of the beacon.
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With no high-earth-orbit sate llite to use as a signal source
for quite some time, we thought a 24/7 beacon might
be useful to folks around south-central Pennsylvania.

Overview
The microwave communi ty makes extensive use of beacons

for checking equipment equipment and propagation on all bands
from 50 MHz to 24 GHz. Therefore, why not do the same for
sate llite users? Thus, we set about building a dual beacon for
1296.064 MHz horizontal polarization and 240 I MHz circular
polarization, both in the same box.

The "we" in this case is Fred Lowe , W3MMV, Joe Lockbaum,
WA3 PTV, John Jaminet, W3HMS, and Charlie Heisler,
K3VDB. We defi ned the tasks to be done and the purchases to
be made and then shared the jobs among our group. I (W3HMS)
have opera ted a Kuhne Electron ics beaco n on 10GHz for about
six years now and am so very pleased with the dependabilit y of
it, which is consistent with the company's other products that
I use for contesting on VHF, UHF, and the microwave bands.

Technical Summary
The heart of the two beacons is the Kuhne Electronics of

Germany "Bakensenders" for each band. Each was ordered with
the frequency specified. Each uses F l FSK keying in lieu of
classic "make and brake" keying, as this promotes better short
term stabi lity. The frequency will change a few kHz over time
as the crysta l ages.

W3MMV volunteered to fabrica te "from scra tch" the hori
zontally polarized Alfred Slot antenna for 23 cm. Likewise,
K3VDB volunteered to fabricate the 13-cm circularly polarized
Lindenblad antenna. The slot antenna gain is about 4 dB and
the Lindenblad abo ut 3 dB; both antennas are housed in
radomes.

The 10-GH z experience told us that we wanted to use a
WW2R keyer with telemetry so that we could remotely moni
tor the health of each beacon, keyed by the same keyer. We use
two blowers both for air flow and dependability, and they are

*912 Robert Street, Mechani csburg, PA / 7055-3451
t //5 Dixie Drive, Red Lion, PA / 7356
e-mail : <k31'(Ib@amsat.org>

Photo B. Interior view of the beacon ready to install.

www.cq-vhf.com

Photo C. Bottom view of the beacon showing the 23-cm
antenna on the left.

turned on and off by a thermo stat set to about 80 degrees. All
is mount ed in a waterproof box designed for the electrical trade
to house both beacons. The 23-c m antenna is below in the box
and the 13-cm antenna is on top . A single coax cable feeds 13
VDC to the beacons. The 23-cm beacon has an output power
of 1.5 watts and the 13-cm MHz beacon I watt.

Telemetry (TLM)
The TLM has four positions of information . It was designed,

built, and the PIC programmed by Doug Robinson ,
G4FR EIWW 2R, in Texas. All the details are ava ilable on his
website: <http://g4 fre.com/radio.htm>. In the past, W3HMS
and WA3PTV have used seve ral of Doug ' s keyers for various
functions, all with superb result s. The keyer with telemetry is
called an "Intelligent Keyer," and it is viewa ble on his site under
this title with schematic. Doug programs your desired message
at purchase time. It is possible to send any TLM sensor value
that can be expressed in the range 0-5 VDC.

Beacon Message
We decid ed we wanted to send the follow ing message:

W 3HZU/B W3H ZUlB FNIOPA FNIOPA QSL TO
W3HMS @AOL.COM , fo llowed by the telemetry in four
groups of three numbers, such as: 056 049 234 032. The mes
sage would then recycle. The telemetry consists of the DC bus
voltage, the temperature from the therm ometer mounted on the
beacon transmit cover, the status of the vent fans, and the tem
perature outside the beacon.

DC Bus Voltage: The DC voltage on the beacon bus is cal
culated by a formula a bit too complex to do in your head, but
easy to define in an EXCEL spreadsheet for common values.
Let' s say you copy the first group number 056. That number is
equal to 12.60 VDC at the beacons.

Thermometer: The second set of three numbers is the ther
mometer mounted on the beacon transmitter cover. One half of
the temperature in degrees Fahrenheit is sent in CWo As an
exa mple, 049 is sent, so 049 x 2 =98 OF. The thermometer is
the reasonably priced LM34DZ.

Ven t Fans: If the two vent fans are on, the numbers are more
like 23 1 than 000 , as the latter indicates the fans are off . The
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Photo D. The 1.2-GHz antenna.

fans cycle on and off about every six min
utes at an outside temp eratu re of 70 of.

Outside Temperature: The temp era
ture outside the beacon is sent as defined
above for beacon temp erature.

Performance
The beacon entered into service at a

temporary site on Jun e 6, 2007. Initial
tests from the W3MMV QTH confirmed
good operation , but the signal was weak
at any real distance. K3VOB was able to
obtain temp orary permi ssion to mount
the beacon s at a height ofabout I 130 FAS
on a tower in Red Lion, Penn sylvania,
grid square FM 19qv.

Th e beacon signs W3HZU and
FN IOPA, as that is the ultimate desti
nation on the 200-foo t tow er at about the
ISO-foot level. We have had excellent
reports on the 23-cm beacon out to about
100 miles. The 240 I-MHz beacon has
been heard at about 75 miles. Th e Weak
Signal Group has asked why not 2304
MH z, and we ex plained the need s of
satell ite operators at 240 I MH z. An
Excel spreadshee t has been de veloped
by K3VOB to record telemet ry data
in a scientific mann er and is ava ilable
on requ est.

Photo E. The 2.4-GHz antenna.

off about every six minutes. Th e elec
tronics temperature lowers about 4-5
degrees when the fans co me on. At thi s
temperature the 2.4-G Hz frequency is
-2400.998 MH z.

The 10 and Telemetry
The AFSK CW ID and Telemetry

(TLM) message is: W3HZU/B (two times)
FNIOpa (two times) QSL to W3HMS
@aol.com XXXXXXXXXXXX. Then
there is - 14 seconds of key down ; then it
repeats. The "Xs" are beacon TLM num
bers reporting beacon health . They are to
be read in groups of three. The first group
indicates power-supply volts, To decode
the numbers, you would divide it by 51.2
then multiply by 11 .283.The second group
is the electronics temperature. Multiply
this number by 2: The third group indicates
whether the fans are on or off. Any num
ber around 250 indicates that the fans are
on; below 250 indicates that the fans are
off. The fourth group is outside tempera
ture. Multiply this number by 2 to get
outside temperature. An MS Excel
Spreadsheet is ava ilable for decodin g
the TLM.

Summary
We have includ ed photo s of the com

plete beacon package with the two anten
nas. Signal reports are welcomed. For
further information and techni cal detail s,
please e-mail Charlie Heisler, K3VOB ,
at <k3vdb@amsat.org>, or John Jaminet,
W3HMS , at <w3hms@aol.com>.

The Particulars
The frequ ency of the 1.2-GH z beacon

is 1296.079 MHz. The frequ ency of the
2.4-GH z beacon is 240 1.00 MHz. Th e
volt age at the power supply is 13.79
VOc. The voltage at the beacon is 13.67
VOC at 1.38 amp s. The 1.2-GH z anten
na is an Alford Slot , - 4 dB gain, hori
zontal in the PVC rado me. The 2.4-GHz
antenna is a Lind enbl ad , -3 dB gain,
right-hand circular polarization in the
glass radome.The 1.2-GH z beacon ' s out
put is - 1.5 watts . The 2.4-GHz beac on ' s
output is - 1.0 watts . (Note: - indicates
about, or to the best ofour knowledge.)

With an outside temperature of -90
OF, the electronics temperature is - 108
OF with the fans on. At this temperature,
the 2.4-GHz frequenc y is -240 1.00
MH z. At - 70 OF the fans cycle on and

Cost
These beacons are quality instruments

and as such are not cheap! We will be
happy to discuss this aspect with serious
prospective build ers.

Some Temperature
Observations

1.50
4.00
6.00
8.50
8.50

"Specialist in RF Connectors and Coax"
Part No. Description Pr ice
PL·259/USA UHF Male Phenolic. USA made $1.50
PL-259/AGT UHF Male Silver Teflon, Gold Pin 1.50 10/$9,00
UG-2 1DIU N Male RG·8, 213, 214 Delta 3.25
UG-2 18/U N Male RG-8 , 213, 214 Kings 5.00
9913/PIN N Male Pin for 9913,9086.8214

Fits UG·2 1 DIU & UG·21 B/UN's
N Male for RG-8 with 99 13 Pin
N Male for RG-8 with 99 13 Pin
N Male to 80·239, Teflon USA

N Female to PL-259, Teflon USA

The R.F. Connection
213 North Frederi ck Ave., #11 CO

Gaith ersburg , MD 20877 · (301) 840-5477
800-783-2 666

FAX 301-869-3680
www.therfc.com

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

UG-21D/9913
UG-21B/9913
UG-146A1U

UG-83B1U
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The Lost Letters of KH6U K
Part 2 - The VHF Moonbounce Years

(1958-1959)
In part 1 of this three-part series in the summer issue of CQ VHF, WA2VVA
discussed how he came across the lost letters of Tommy Thomas, KH6UK, along
with Tommy's QSO with W6NLZ. Tommy 's story continues here in part 2 with a
discussion of his efforts on EME.

By Mark Morrison,* WA2VVA

Tommy Th om as, KH6UK, once co mmented to Walt
Morrison, W2CXY , that the inversion season in Hawaii
was the same as on the east coast of the U.S., from July

to September. Therefore, it was during the winter months that
Tommy did the routine work of maint ainin g old antennas and
mak ing new ones.

Foll ow ing the successful 144-MH z tropo seaso n of 1957,
John Chamb ers, W6NLZ, sugges ted to Tommy that he prepare
for 220-MHz tests the followi ng year. At the same time, other
hams in W6 -land -including W6PJA, W6 AJF, K6QFI,
W6DNG, and W6WSQ- were asking Tomm y for schedules on
144 MH z. Tommy obliged both interests by building an array
for 220 MH z and replacing his existing 144-MH z array with an
even bigger one. Thi s larger antenna would serve as Tomm y' s
entry into serious moonbounce tests.

Tommy had been thinking about moonboun ce ever since
landing on Hawaii. The only thing holdin g him back was his
not knowing exac tly what to build . Tommy would write many
letters to other ham s working on the "moo ndoggle," as he ca lled
it, askin g for test result s of their various antenna designs. Jim
Kmosko, W2NLY, and Herb John son , W6KQI, were testin g
Lon g John Yagis of unconventi onal e lement spacing. John ,
W5VWU, was pushing circularly polar ized array s. Walt,
W2CXY, was testin g Long John Yagis with more convention
al param eters. Fran , W20PQ, was evaluati ng UHF resonator
colinears. And Ross Bateman, W4AO , one of the first amateurs
to hear his own echoes off the moon in 1953, was using stacked
rhombics. Whatever kind of antenna Tommy built wou ld
depend largely on the testing perform ed by these other ama
teurs. Not having time to experi ment on his ow n, it was esse n
tial that Tommy listen to what they had to say .

From the very beginning, Tommy was concern ed about hav
ing enough antenna gain for moon-reflection work. At first he
considered 25 dB to be the minimum gain required . In a letter
to W2CXY he put it this way:

The gainof 25 dB in the antennaas a requirement fora Moon Bounce
signal may or may not be correct. The Amateurs have always done bet
ter than it was supposed possible.

*5 Mount Airy Road, Basking Ridge, NJ 07920
e-mailr cmarkl hometisaol.com»
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Figure / . The ske tch of what TOII/II/Y fwd in mind for a
moonbounce array ill October / 95 7.

Later, based upon what little inform ation ex isted at the time,
and the resu lts of amateur testin g where echoes had been heard ,
he conceded that 20 dB might be enough. Still , he used to won
der why some stations could hear their own echoes but not be
heard by others, and why these same stations co uld only hear
their echoes when the moon was low on the hori zon. With the
exce ption of Ross, W4AO, all such stations were using four
Long John s of one type or another , with ga ins on the order of
20 dB.

Tomm y was also concerned about the high winds at his sea
side location in Kahuku. When Tommy put up his first anten 
na for 144-MH z tropo testing, he placed it high up on a util ity
pole where it was subject to these high wind s. Co ncerned that
an eve n larger antenna might not surv ive the winds, Tommy
took the advice of Wa lt, W2CXY, by plac ing his antenna close
to the ground:

I think I agree the thing to do is to put up something fairly big on
the stick and to build a big array likeyou plan-near the ground where
you can tilt it and where it isn't apt to blow down.

In the end, To mmy decided on a 2 x 4 array of eight Long
John anten nas wit h two-wavelength spac ing between eac h
antenna. Such a large arra y would cert ainl y address Tommy' s
co ncerns about antenna gain, but brought new co nce rns about
mechanical integrit y. Tommy described his latest project in a
letter from October 1957 (see Figure I).

I am on the verge of ordering 8 Big Berthas from Gonset but then
there is the problem of the boom-probably need some alum. Tower
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Photo A. KH6UK 's moonbounce antenna array in August 1958.

sections for that-and would probably have to order those from the
Mainland as doubt if they carry them out here. Maybe circular polar
ization would be the answer-someone should try it. Sort of hate to
load myself up with a lot of stuff that I will have to jetison when I had
back east next fall.

In December 1957 Tommy report ed that one ob stacl e still
rem ained, that of tilting his array:

Work is progressing slowly on my antenna due to holidays, etc. Still
haven't figured a good simple way to tilt the thing. Could use some
good suggestions from you guys of the Basement Lab group. I know
you in particular are good at that stuff.

It appears that Tommy was n' t alone when it came to moon
bounce activity on the island . In thi s letter he reveals that the
military was worki ng on a sec ret moon bounce project not far
fro m his QTH:

That dope on Moon Bounce signal between here and the W.e. [West
Coast] was supposed to have come from someone in the Navy, work
ing on the stuff. It is supposed to be restricted-so could get no
details- but understand high-power pulses were used. Maybe it was
a case of transmission from KH6 land to the W.C., one say. I dunno
Walt, more or less a rumor, with some basis in fact.

By the summer of 195 8 Tommy had completed his moon
boun ce anten na and was ready for testin g . Photo A is dated
August 1958. No te the palm tree swaying in the wind in the
lower right-hand co rne r of the array.

Upo n close inspecti on of the photo, it app ears that the anten
na co uld be tilt ed but not rot ated. Th e platform just beneath the
antenna array appears to hold a motor with a cable that runs up
to the hinged vertical masts. It does not appear that this design
co uld be rotated, so me thing Tommy mentioned later on .
Tommy described his new antenna thi s way:

The "monster" seems OK, Walt, although I have made no attempt
to check gain or pattern on it. I have no help out here as we are remote-

www.cq-vhf.com

Iy located and no one else in this area is interested in or has had expe
rience with 144mcsso haveto do every thing myself--except of course
for the rigging, where I am extremely fortunate.

Initially, Tommy had two hams interested in serious moon
bounce tests: John, W5VWU, and Walt Morrison, W2CXY. At
the time it was generally believed that hearing your own echoes
off the moon was a prerequisite to holding schedules with oth
ers. By the summer of 1958 neither Tommy, John, nor Walt
had accomplished thi s task , so Tommy continued 220-MHz
tropo testing with John, W6NLZ, and 144-MHz tropo testing
with the other West Coast hams. These schedules kindled last
ing friendships, especially with Frank Jones, W6AJF, a long
time contributor to QST magazine who wrote his first article in
1926 (as 6AJF!). Here is what Tommy had to say in a letter
from the summer of 1958:

Moon-bounce and tropo tests with W6AJF have been non-produc
tive to date. I have tried for my own echoes a few times but N.D. [no
deal]. Hope to catch it on the horizon tonight or tomorrow and hope
for better luck... Weather conditions over Pacific have not been as
favorable as last year. We have lots of stormy weather this year while
last year the trades were light and very little rain, etc.. . Frank has been
a very reliable keeper of skeds and I hope for his sake we can break
through for a contact one way or another. He certainly deserves it.

It was Frank who later assi sted Tommy with several key com
ponents that led to UHF moonbounce success years later
something to look forward to in Part 3 of this series.

In order to keep tabs with his fellow "moonbouncers,"
Tommy held weekly skeds on 14.095 MHz. It was here where
all the " red hot dope" could be heard and discussed, including
the progress of stations hearing their own echoes and who was
running schedules with whom. Tommy reported in one of his
letters that W6NLZ heard a tape recording of W2NLY's 144
MHz echoes off the moon and said they were good enough for
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Nallonal A mateur Radio Conven tion

9 to 12 PM: A 5enion er hl.,ited talks , Sam HaM"h , \l1P'ZJ, Moderator .
"The Vorld AboYe 50 -0, It by Hent"J' Bl odgett, \l2OTH. Th1a Yi ll be th...

first shoYing ot the Antique Vlreleu Aa"lttll latest color aUdfl
presentat10n ¥bleb t l'acel the bistory of VHF t1"0tll pre-val" da1 s . -

"Contest Operattng Sh lpl1rted, II 'by Bob aereee, \llRUD, who v l1 l re
veal a sillP1e app r oach to vl nn l ng VHF contest8 wi t h .1nltnW1. eft or t.

II VRP' Observationa ," by ReJ1r)' \llleon, '!I2W', or 6 meter DX f .W1e .

Vellll~eM~~~~n: i~tx.:~;~::e~::e;~l:T:t~~~:rb:rv~~;sb;.:::::t1nal.
V'-AO; VaIt &121, v_vru and. Steve Martin . -- a dlllcull810n or teohnlques

vhlch hold prollhe o r nolae tiguru o r 2 db or better t'1"01D 100 to 500 ee ,
("".) Vorl! hal just bee n received that J ac k DrUlmlOI'U! , DUW, to!'1lterl,. V3'YRI,
;} vtll be able to return hom Oer !ll&n,. to t a l k about 2 lIIf1hr operatIonll .

2. In sdd,it1on to the abo...e, ve are hoping t o get the good neva that lJI6ux
~ can attend to dellorlbe hie reoord breAking 2 meter contact. We are hop-

~ ~ ~j ~~ i~:~t:~I~:\~a~::b~:e:O~~nr-:e;h:~:8i:nd~~:;ib:en~u::~~r~URP
''"1 actiy1t1ea and lll!l&teur a i d to th~ll" Sputnik progrAm.

" -
! l"\. 2 to 5 PM : Plan to .pend at Ieatl t part ot the arternoO!ll at VHP Head- -
~ quarter I - aeetlng, g r eeting, rag-a hevl r.g and relaxing. 8ring your ra"or

ite hODlelDllde gea r tor exhibition and d"mon8tration dur i ng th! 8 pertod.
~ ,:.
J ("( 8 to 10 P'h Ed TU t on , VlHDQ , VHF' Editor or QS'1', v 111 oonduct the ..
j e...ening Ilenlon whioh v U 1 teature a V'H)I' rOl"UJII. de ...oted to toplc , or In-J ~ tereet and importanoe to VHF. Come pre~red to comment and que,.,. . '!"he

~ ~ ~U~~ep::~:n::~i~:o:t~~:e:ie~iitb~lll~~~b~t~u~s°ih~e ll;::~:ll~".rd
{, f. "
1:, ~ \ The Xational Cap1tal VHl' Sac let,. 1a pleased. to be ho at t o VHFer ll a t tbe

.... Convention. Mhbera are m oklng forward to seetin« yoa and hope to be able
l , to help IIlllke ,our .,hit a memorable experience . Mea nYhll e , your help I n
< ~ setting tblll Info out - aver the air to all good 'YHP .ell vould be most

approlated . Re:aeaber - a d" a noe r eghtration t01" the Con...ell tlOIl ooat a
only $5.0 0 It -.11ed before August I tor The P'otmdat1on or Radio Alls&teur
Cluba, P. O. Box 3126, VuhiDgton 7, D. C.

Sheraton-Park Hotel • Wash ington. D .C. • August 15 -16 -'~ . 1958

Been wond.erlng hoY planl tor the VHF portion ot the Rational Con
" ention are o01l!l1ng along? Here'l the latest Intorm&t1on:

S" t ur da y, August 16, wUl be the big VHF day at the Con.,ention vith an
40hedul ed VHF ""ent. taktng place on tha t day flS rolloVll ~

Figure 2. A copy ofthe 1958 ARRL National Convention leafl et
anticipating Tommy 's visit to Washington, DC.

Figure 3. III this note Tommy suggested that Walt , W2CXY,
should get ready fo r serious moonbounce tests.

a QSO. In another letter Tomm y menti oned that Walt Bain,
W4LTU, was in the Washin gton area at that time and maybe
getting read y for skeds with Jim, W2NLY. Tomm y also men
tioned that the boys in W4 land , most likely W4AO and
W4LT U, had been twistin g his arm to attend the National
Con vention in Washington, DC. Figure 2 is a co py of the ARRL
National Co nvent ion leafl et that shows that Tomm y' s visit was
much anticipated. Note the handwritten note from Walt Bain ,
W4LTU, to Walt Morri son , W2CXY , on the left -hand side.

Later that summer Tommy updated Walt on the moonbounce
progress of John , W5VWU:

John, W5VWU, reports heari ng his ow n echoes for about 4 mins at
moon-set the other night. Only time he has heard anyth ing and nil when
the moon is high in the sky.

In September 1958 Tomm y reported that he was rebuilding
his 144-MH z array, this time 2 wide by 4 high . Such an unu su
al co nfiguration would have made tiltin g the array much easi
er, possibly eve n by hand . Figure 3 is a note, written on RCA
Company stationary, in which Tomm y sugges ts once again that
Walt, W2CXY , should get ready for serious moonboun ce tests.

By December 1958 Tommy reported that his new antenna
should be much stronge r than the origi nal, sugges ting that the
wind s of Kahu ku had plagued his orig inal "2 ove r 4" design :

I guess I will procee d wit h my plans to rebuild the array using e ight
23ft. Yagis- 2 wide and 4 high . Have new heavier tower sec tion for
the upright sect ions and goi ng to use the o lde r/lighter sec tions fo r cross
memb ers. Th is wi ll make a much stro nger job and only hope it isn' t
too heavy.

Tomm y also provided more inform ation on that secret Navy
MB circuit:

Th e Navy is now insta lling two 85 ft. di shes out here for MB ckt
[rnoo nbou nce c irc uit] wi th W ash DC so if we don 't hurry up
they wi ll bea t us to the pun ch . Th e one used for rcvg will be installed
only a few miles fro m here .. . so me ho w or othe r Walt you have
to get so me thing [bett er] up tha n the fo ur 24 foo ters, go od as they
are ... I am go ing to try to ge t all se t by Ist A pril so yo u can figger
accord ing ly.

Figure 4, fro m "Satellite to Se maphore" publi shed by the
International Telecommunication Union in 1965 , illu strates the
Navy' s Hawaii to Washin gton , DC EME (Earth-Moo n-Earth)
circuit.

Finally, Tommy reported that his rece iving setup would ben
efi t from some additional gain thanks to the effo rts ofW6AJF:

Than ks for all the do pe on co nve rte rs, par [power?], amps, etc.
all sou nd very intriguin g and hope they produce. We sure have tofind
some way to pick up some more decibels on the VHF band s. W6AJF
is bldg a par amp job and maybe he will have some info onour sked
tomorrow . I work him on Mond ays on 2 1 Me to kee p in touch until
we read y to ge t goi ng aga in on 2 meters. .

On Jun e 22, 1959 Tommy made the first two-way contact
with John , W6NLZ, on 220 MH z, establishin g a world ' s OX
record that stands to this very da y. Foll owin g that success ,
Tommy and Helyne left Hawaii for their first vacation in four
years. Whil e vacationing in Miam i in Decemb er 1959, Tommy
wrote W2CXY a letter , part s of which are reproduced in the
accompanying sidebar. What is significant about this letter is
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Figure 4. The Navy 's Hawaii to Washington. DC EME circuit. (From "Satellite to Semaphore." published by the lTV in 1965)

that it may be the last one written by Tommy in the 1950s, an
historic decad e that witn essed man y changes in amateur VHF
communication s, including the first meteor -scatter QSO , the
first use of passive satellites for refl ecti on wo rk, record -break
ing troposph eri c work, advances in weak-signal work , amateur
participation in the IGY (International Geophysical Year), and
the very first amateur reflections off the moon , some of which

we re pioneered by To mmy and his friends, including Ross
Batem an , W4AO, Paul Wil son , W4HHK, Carl Sch eid el er ,
W2AZL, and Walt Morri son , W2CXY. Thi s lett er hint s at the
influ ence that Tommy wie lded, eve n outs ide amateur circles,
something that would be needed in the yea rs ahead. Part 3 of
this article pick s up in 1960 with the rest of To mmy's moon 
boun ce story.

The Last Lost Letter of the '50s

This is probably the last lost letter from Tommy during the
1950s decade:

23 Dec 59
Miami, FL

Hi Walt ,

Am sitting out on the lawn enjoying the balcony breezes whil e
scribbling this letter to you . Sorry we couldn 't get togeth er for one
more confab before we left as there are severa l thin gs in connec tion
with MIB we should have discu ssed . The meetin g with the boys in
Wn [Washington DC] was very enjoyable but produced nothing con
crete. Ross was out of town-darn it. Anyway that info you alread y
have fro m Ross should give us enough- with what we already
know-to go ahead with . Carl [W2AZLj was going to give you my
Miami address so you could mail me a cop y of Ross' s letter but I'll
bet he forgot all about it as I have looked for it in vain. As we plan
to leave here this weekend for the West Coa st better mail it to me clo
W6AJF as I will visit him on way back.

Let me have the dope on the antenna as soon as possible so I can
get started on it. I am going to forget the big di shes for a whil e as they
are too much work , etc., and onl y worth while for 400 Me or higher.
About all the time I will have available will be taken up with trying

www.cq-vhf.com

to ge t across on 432 Mc and with our MIB project. Will have my
hand s full getting set up and running skeds on these band s in 1960
anything higher will have to wait til 1961-don 't expec t to do any 
thin g further on 220 Me just now .

Sorry I couldn 't acco mplish more with MARS in Wn . for you
but ju st didn 't have the time-and thin gs didn 't click like I had hoped.
One of the men I counted on was on vacation & Chief [of] MARS is
bein g re-ass igned shortly. Did have a meetin g with head of the Arm y
Communications tho and he said they were much intere sted in our
wor k and to let him know if they co uld be of any ass istance. Top
Brass-these boys ! Nice to know our wor k is reco gni zed and appre 
ciated in the right quarters !

Well , Walt, let me hear from you-either via W6AJ F or direct to
Kahuku . Should be back there around Feb Ist at latest as want to [get I
started as soon as possibl e. Best to Ca rl.
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By Bob Witte,* K0NR

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

The 2007 Colorado 14er Event

Photo A. Stephen, KCHFTQ, and Steve, KDHBIM, about to
depart from home. (Photo via KCHFTQ)

The Colorado 14er Event originated from a simple con
cep t: Let's all go out and operate from Colorado ' s high
est mountai ns on the same day. Many amateur radio

operators like to take along handh eld or portable transceivers
when they hike or climb, so a little bit of organization was all
it took to crea te this annu al eve nt. There are 54 summits in
Colorado recognized as distinct 14,000 -foot (or higher) moun
tains, commonly referre d to as " 14e rs." Most of the mountains
requ ire a strenuous climb, but a few can be driven up. Th is
year I operated from Pikes Peak, a drive-up summit close to
Colorado Springs .

The road to the summit of Pikes Peak was originally a carriage
road, dating back to 1889. Later, an automobile road was con
structed on the same route, which today is operated by the City
of Colorado Springs as a toll road. The 19-mile Pikes Peak
Highway is paved part of the way, with gravel on the remaining
section of the road. It is not a terribly difficult drive, but your
vehicle has to be in good running condition and you need to be
tolerant of tight comers and very steep drop-offs.

In preparation for this year's event (August 12), I contacted
my group of "usual suspects" to see who wanted to activate
Pikes. The assembled crew turned out to be me, my wife Joyce,

*21060 Capella Drive. Monument, CO 80 /32
e-mail : <bob@kOnr.com>
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K0JJW, Stephen, KC0FfQ, and his son Steve (no radio license
at the time). Actually, Steve had just passed his Technician class
exam, but the FCC had not yet issued him a callsign. No prob
lem, as we'd give Steve his chance to operate with one of us
acting as control operator. Our usual practice is to opera te under
the club callsign K0 YB, which is short and easy to understand
on the air.

As I rolled out of bed at 5 AM, I thought about the hams out
climbing who were on the trail by then. Any thought of com
plaining about gett ing up early faded quickly as I thought about
the real mountaintop operators out there. The typical 14er
climb includ es 4,000 feet in vertical change and 4 miles in dis
tance. Some are easier, some are harder . .. none are trivial.

I had loaded the SUY with all of the radio gearthe night before
and the fuel tank was topped off. A short time later, Joyce and
I were cruising west on Highway 24 towards the Pikes Peak
Highway. We reached the toll gate at 7 AM, where there was a
line of cars waiting for the road to open. We headed up the road
and arrived at the summit around 8:30 AM. We co ntacted
Stephen and Steve on 147.42 MHz on our way up and deter
mined that they were just a few miles behind us (Photo A). The
primary operating hours for the event are from 9 AM to noon,
designed to allow time for the climbers to make it to the sum
mit and then retreat before the afternoon thunderstorms roll in.
We wanted to be set up and operating no later than 9 AM.

Mount Harvard
The day before, Chri s K0CAO and his wife Kelli had left the

North Cottonwood Creek Trailh ead and backpacked about 5
miles, camping at an elevation of 12,000 feet (Photo B). Thi s
camping spot positioned them well to finish off the remaining
1.5 miles to the summit of Mount Harvard in the mornin g. This
is a great strategy for a hike-in summit- break the hike into two
parts by camp ing part way up the trail. At 7:00 AM they were
on the trail and they made the summit at around 8:30 AM. Thi s
gave them plenty of operating time ahead of any potential after
noon thunderstorms.

Chris used his dualband FM handheld transceiver to make
radio contact from the summit (Photo C) . In all, Chris worked
nine other radio operators on 14ers and made about 20 QSOs.
Chris also had taken along a signaling mirror and used that to
flash other nearby mountaintops. (This has become a secondary
activity for some of the 14er operators where mountaintops are
close together.) Kelli and Chri s made a video of their climb ,
available on the YouTube.com website (see refe rences and
Photo D).

At 14,420 feet above sea level, Mount Harvard is the third
highest peak in Colorado. Thi s peak was named by Josiah
Whitney, while leading a group of students from Harvard up the
peak in 1869. Whitney was a professor at Harvard but he grad-

Visit Our Web Site

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



K4S from Mount Sunflower, Kansas

By Bruce Frahm, * KfJBJ

Please see our web site

Down East Microwave Inc,

Down East Microwave Inc.
19519 78th Terrace
Live Oak, FL 32060
Tel: (386) 364-5529
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for our Catalog, detailed Product
descriptions and

interfacing details.

I

We are your #1 source for 50MHz
to 1OGHz components, kits and
assembl ies for all your amateur

rad io and Satellite projects.

Transverters & Down Converters,
Linear power amplifiers, Low Noise

preamps, coaxial components,
hyb rid power modules, relays,

GaAsFET, PHEMT's, & FET's, MMIC's,
mixers, chip components,

and other ha rd to find items
for small signal and low noise

applications.

GET YOUR FCC
COMMERCIAL LICENSE!

The Original FCC Tests-Answers exam manual
- newlyrevised 19th edition - prepares you for
the highest class FCC commercial license:

• FCC General Radiotelephone
Operator License (GROll
and Radar Endorsement

• MarineRadio OperatorPermit

You get all multiple-cholce
questions &answers forFCC
elements I, 3 &8 - everything
youneedto know to getyour
FCC license. Plus, helpful
study tips and short cuts.

I MAIL THIS COUPON TODAY •
lOR, CAll TOll FREE 800·932·4268 •
Ito order the newlyrevised FCC TESTS-ANSWERS Guide

I Name: •
Address: I

I City: 51010:__ Zip: - -_ I
I Telephone: •

10 Enclosed is $29.45 ($24.95 + $4.50 S&H) •
I or Call to order withVISNMasterCard/AmEx •

I COMMAND PRODUCTIONS • FCC License Training •
PO Box 3000 • Sausalito, CA 94966-3000._------------

FM station consisted of a Kenwood TM
23 IA transceiver connected to a Diamond
X-50 vertical antenna. Usually the action
is fast enough on the band that an omni
directional vertical (with a little gain)
works better than having to deal with rotat
ing a Yagi antenna. We inserted a DCI
bandpass 2-meter filter in the transmission

A great short -skip ope ning to Missouri
and even southeas t Kansas put some acquain
tances in the log. We also worked into Kansas
Ci ty on 2 meters SS B. The lack of any tow ns
for a co nside rable distance brou ght an
awesome Milky Way enriched sky afternight
fe ll and the Perseids meteors pun ctuated
the scene.

Sunday mornin g j ust after sunrise Ray,
KC0ZS M, and Jim, KC0ZS H, arrive d. We
switc hed our l l -element 2-mete r Vagi from
horizontal to vertica l and got serious about
looking for 14ers. Being ready ear ly paid off,
and we logged K0YB and K0N R from Pike ' s
Peak; K5BIL and N0XGZ from Mt. Evans;
KC0Y IH on Mt. Sherman; N0xDW from Mt.
Bross; and K0NA on Mt. Bierstadt. We also
snagged W09S mobile in Nebraska;
KG6TDB at home in Ft. Collins; and eked out
a marg inal QSO with AB0TX in Newton,
Kansas. We narrowly missed logging K0CAO
on Mt. Harvard. We're fascinated with his
video clip of receiv ing us and QSOin g others,
available at <http://video.google.com/
videop lay?doc id=-64460S3004 IS236 126S>.
On Sunday HF activity didn 't ignite like it had
on Saturday night, but all told 140 HF QSOs
went in the log.

The heart ofour equipment complement is
a SO-foot tower tra iler. Thi s crankuplt iltover
beast was give n to the Wh eat Belt Radio Club
a half century ago by a TV dealer who had
used it for demos of that new inven tion to
rural folks in the 19S0s. It' s been a mai nstay
of western Kan sas Field Days and VHF
bivouac sites ever since. An old Cushcraft HF
tribander, I I-element 2-meter Hy-Gain, and
two hornebrew tape-measure Yagi s graced
the tower and the camper's awning.

The K4S (Kansas 4er Sunflower ) 2007
crew-neophytes Ray and Jim , budd ing op
Bob, and 40-year ham Bruce-app recia te
those who QSOed us. Special tha nks to the
ARRL VEC for arra nging the Special Event
call and Jodi , KA I1PA , for ge tting our info
into the ARRL's online Special Eve nts list
on short notice. And thanks again to the Ed
Herold family, who allow public access to
Mt. Sunflower. QSL to W0WOB .

*1553 County Road T. Colby KS 67701
e-mail: «bfratnnte st-tet.net»

The first K4S effort by the Sand Hills and
Trojan ARCs was in 2006. The goal was to
activate the highest point in Kansas , Mount
Sunflower, especially for the Colorado 14er
radio event and it was a limited-time opera
tion . At only 4039 feet above sea level and a
mere two-thirds ofa mile from Colorado, this
gentle knoll in a pasture presents a laughable
scene when compared to the Colorado 14ers
location on Pikes Peak. Thus, we laughed our
way to success and fun! Whether describing
our "s trugg les" with altitude sickness and
arduous climbing, or speculating on the odds
that a newly minted cow pie would ratchet
our elevation up a foot, we had fun sharing
our surroundings during our 20-meter and
VHF/ UHF QSOs.

Both clubs draw members from a wide,
sparsely populated area and Mt. Sunflower
lies between the two . It's about an SO-mile
drive for most members. We occasionally
team up to activate Mt. Sunflower, and the
cooperative effort affords great camaraderie.
We had a nice complement of VHF/UHF
equipment in 2006, but committed an error
by staging the entire expedition on Sunday.
By the time we were on the air, many of the
l4ers were descending their locations, and
we only contacted three groups. What we did
experience was lots of interest and welcom
ing by the 14ers . Being 10,000 feet higher,
actually in Colorado and (in most instances)
having climbed to get to their operating posi
tion s, they could have "laughed us off the
face of the Earth, " but instead they were inter
ested and appreciative. HF certi ficate chasers
were also eager to work us.

This year we had limited crew and equip
ment available, but we did arrive on Saturday
for setup. Bob , KC0WJT, and Bruce, K0BJ,
overnighted at "summit camp" in Bob 's
pull trailer (his family performs Bluegrass
music, so the trailer has been the scene of
prior harmonics and modulation--of audio
frequencies) . HF QSOs mainly on 20 meters
SSB attracted interest on Saturday evening.

www.cq-vhf.com

uated from Yale, so he made it a point to
name another nearby 14er Mount Yale.

Back on Pikes Peak, when we arrived
at the summit, the first priority was to get
the 2-meter FM station up and running.
This band and mode are the most popular
for this event, since most of the hikers
carry FM handheld radios. Our 2-meter
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Photo C. Chris,
Kf}CA O, making
radio contac t fro m
the summit of
Mount Harvard.
(Photo via Kf}CAO )

Photo B. Chris , Kf}CAO, walkin g up the trail to Mount Harva rd Photo D. Chris, Kf}CAO, and wife Kelli sta nding on the
with backpa ck. (Photo via Kf}CAO) summit ofMount Harvard. (Photo via Kf}CAO)

line to help suppress interference on the peak . Since for the annu
al event there are multiple transmit ters up there, I've had prob
lems in the past with my transceiver getting overloaded by all of
the RF energy. The TM -23IA didn 't have a hint of a problem
with the filter installed .

The X-50 antenna was placed on the top of three sections of
RadioShack standard TV mast, held by a homemade drive-on
mount (Photo E). The drive-on mount is a piece of 2 x 8 lum 
ber with a short piece of pipe held by a floor flange. The pipe
is just the right size to let the TV mast slip over it. Thi s is a co m
mon port able operating technique, useful for spec ial events,
portable operation, and emergency communications.

We had Steve operating the 2-meter FM rig, with his dad super
vising as control operator (Photo F). This was Steve' s first real
radio operation and he sounded like a pro. He called "CQ l4 er
Event , this is Kilo Zero Yankee Bravo on Pikes Peak" as if he
had been doin g it for years. He was able to click through con
tacts at a fast rate, using the right phonetics and operating pro
cedures. I think his dad got to make a few contacts, but the major
ity of the contacts from Pikes Peak were made by young Steve.

Our SUV housed the other station, which covered 2-meter
SSB using a Yaesu FT-100 driving an M2 9M2 horizont ally
polari zed Yagi . We used a special mount that tits into the 2
inch hitch receiver and is sized to hold a standard TV mast ver
tically (Photo G). This vehicle also housed the 222-MHz FM
station and the 440-MHz FM station, both using mag-mount
antennas on the vehicle 's roof. The 222-MHz rig was an old
ICOM IC-32A recently acquired via eBay. A Yaesu FT-50 cov
ered the 440 -MH z band for us.

60. CO VHF • Fall 2007

For power, we used a Honda AC generator. This provided a
steady power source and eliminated the hassle of relying on the
vehicle battery. The genera tor ran very quie tly and did not have
a probl em with running at that high altitude. (Driving to a moun 
tain ' s summit does have its benefits.)

MountSunflower
Long before we arrived at the summit of Pikes Peak , anoth

er mountaintop radio operation was already in place fro m anoth
er high "peak." The Trojan Amateur Radio Club was opera ting
a spec ial eve nt station using the ca llsign K4S from the highest
point in Kansas: Mount Sunflower. At an elevation of 4,039
fee t, Sunflower is lower than most of the sta te of Co lorado .
However , these brave souls fought the elements and risked
exposure to oxygen dep rivation to activate this Kansas peak
(Photo H). They asked for our understanding, since they don 't
have 14ers ( 14,000 foot mount ains) in Kansas . They refer to
Mount Sunfl ower as a "4er," hence the ca llsign K4S (Photo I).

We knew about the planned Sunflower operation, so we want
ed to be sure to work them during the eve nt. This was one of the
reasons for taking along the 2-meter SSB rig and a dece nt Yagi
antenna. Mount Sunfl ower is abo ut 160 miles east of Pikes Peak ,
so I expected to work them easi ly on 2-meter SSB. It turned out
that the Yagi wasn' t necessary. While we were setting up, I heard
K4S calling on the 14er event ca lling frequency- l47.42 MHz
FM. I had the mobile rig monitoring this frequency using a not
so-optimal 1/4-wave antenna mounted on the hood of the vehi
cle. We easi ly worked them using the vehicle 's FM rig and the
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Photo E. The mast fo r the 2-mete r FM antenna on Pikes Peak
was held in place by a drive-on mount . (Photo via KfJNR)

simple antenna. The K4S crew was running about 50 watts to an
II-element Yagi on 2 meters, so they were putting out a really
nice signal. They were coming in quite strong on Pikes Peak all
mornin g.

The Mount Sunflower crew had set up Field Day style, camp
ing out for the wee kend. They opera ted two stations, one on VHF
and one on HF. The radio crew at Mount Sunflower included

Photo F. Steve on Pikes Peak ope rating the 2-meter FM rig like
a pro! (Photo via KfJNR )

www.cq-vhf.com
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Photo G. Joyce, KfJJJW, setting up the 2-meter Yagi while Bob,
KfJNR, supervises. (Photo via KCfJFTQ )

CAT-400
Repeater Controller

This controller combines the fea tures of the popular CAT-250 controller and
the RLS-I OOORemote Link Switch into a four- port controller ideally suited
for sophisticated linking systems.

Feature s Include:
* Voice Synthesizer ID
* (20) Voice Messages
* ( I) Repeater Port
* (3) Remote Base Ports
* (4) DTMF Decoders
* CW Identifier
* DTMF Audio Muting
* DTMF Pad Test
* (40) User Macros
* (50) Event Macros
* (64) Control Functions
* (4) Logic Inputs
* (4) Output Switches
* Internet Firmware Upgrades
* Optional Windows@Editor

Ordering Information
CAT-400 Controller Board. Wired & Tested $399.00
RME-200L Rack Mount Enclosure $49.00
ED·400 Windows@Editor $49.00

Computer Automation Technology In c.
463 1 N. W 31st Avenue. Suite 142. Fort Lauderdale, Florida 33309

Phone: (954) 978-6 171 - Fax: (561) 488-2894
Internet: http://\v\vw.catallto.com
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Photo H. The Mount Sunflower ope ration in western Kansas.
(Photo via K{}BJ)

Bob, KC0WJT, and Jim, KC0ZSH, on the VHF station (Photo
J) , while Bruce, K0BJ, and Ray, KC0ZSM, handled the HF rig.

Making the Contacts
On Pikes Peak, Steve kept rackin g up the 2-meter FM con

tacts at a decent pace, whi le Joyce and I filled in on 440 MHz
and 222 MHz. I fired up the 2-meter SSB station on 144.200
MHz a few times and worked a handful of stations on that mode.
I didn 't operate there all of the time, as I knew it would inter
fere with the 2-meter FM station. Any band and mode can be
used during the event and some of the 14er opera tors set up HF
stations. Still, mos t of the fun is on the VHF and UHF bands.

In the end we made a total of 77 QSOs:

Band QSOs
2-meter FM 50
2-meter SSB 3
222 MH z FM 4
440 MHz FM 20
Total 77

Photo I. The K4S Special Event QSL cardfrom 2006. (Courtesy
ofK{}BJ)
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Photo 1. Jim, KC{}ZSH, operating VHF from the K4S Spec ial
Event station. The offic ial Mount SUI/flowermarker can be seen

in the background (Photo via K{}BJ)

We worked hams on the summits of the follow ing 14ers:
Sherman, Evans, Antero, Harvard, Torreys, Grays, Bierstadt,
Quandary, and Bross . We also worked a number of opera tors
who were out hilltopping on smaller peaks. Our bes t OX was
the K4S station on Mount Sunflower.

Pikes Peak is an especially good location for this eve nt. It
towers over Colorado Springs and has a line-of-sight path up
to Denver, Boulder, and Fort Collins. At the same time, it has
a good shot to all of the 14ers around the state. This can cause
an intere sting pile-up effect, as the statio n on Pikes Peak can
hear almo st every station in the event but they can't hear eac h
other. Sometimes the QRM gets a litt le intense with mult iple
stations transmitting on the same frequency. Wit h the capture
effect of FM, the strongest signal usua lly wins, wiping out the
weaker and more distant ones . Just when you are trying to work
that weak station on one of the distant mount ains, someo ne
nearby fires up their 50-watt mobile rig and covers them up.

Around 12:30 we tore down the sta tions and packed up our
gear. We stopped for our traditional picnic lunch at the Halfway
Picn ic Area , relaxed, and discussed the results of the radio oper
ation. We all agreed that this is a great eve nt that allows ham s
to get on the air and have some fun.

A few days later, I received an e-mai l telling us that Steve was
officially licensed as KD0B IM. Congratu lations, Steve !

The next Colorado 14er Event will be held August 10, 2008.
73, Bob, K0 NR

References
The Colorado 14er Event website: <http://www.14er.org>
Pikes Peak Highway website : <http://www.pikespeakcolorado.

coml>
Video of the Mt. Harvard climb: <http ://video.google.com/

videoplay?docid=-6446083004152361265>
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By Joe Moell," K00V

HOMING IN
Radio Direction Finding for Fun and Public Service

USA's 2007 ARDF Championships
and Emergency Transmitter News

"W orld-c lass radio-orienteers
sho uldn't have to sleep in
unheated garages!" That

was the good-natured complaint of Jay
Hennigan, WB6RDV, at breakfast on the
first competition day of this year 's
national Amateur Radio Direction
Findin g Championships (ARDF). He
was recovering from a night in a rustic
cabin near the shore of Lake Tahoe in the
Sierra Mountains of east central Calif
ornia. The temperature had dipped into
the 30s overn ight, but was heading for the
70s under clear skies.

Jay went on to win a gold medal in the
category for men age 50 to 59. He had to
navigate with map and compass through
the forest from the start line to the finish
while finding all required transmitters
(four in his category) in the least elapsed
time. A typical course is five to eight kilo
meters long, if you travel the shortest pos
sible route. Vadim Afonkin of Boston,
the day' s fastest, did it in an hour and two
minutes. Others took up to three hours,
which was the time limit for this hunt.

Th is 2-metercompetition took place on
Saturd ay, September 15. The next day
there was a similar competitionon the 80
meter band in a different part of the for
est. Both courses were set by Bob Cooley,
KF6VSE, of Pleasanton, California. A
long-time orienteer, Bob used the expe
rience he gained in 2003 when he mapped
the area and helped set courses for the
national championships of the US Orien
teering Federation.

General Chair of this year's champi
onships was Marvi n Johnston, KE6HTS ,
of the Santa Barbara Amate ur Radio
Club. SBARC teamed up with the Los
Angeles Orienteering Club (LAOC) to
organize the events and to set up elec
tronic scoring . Maps were provided by
the Bay Area Orienteering Club. In
ternational Amateur Radio Union

*P.O. Box 2508, Fullerton, CA 92837
e-mail: <kOov@llOmillgill.com>
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Bob Cooley, KF6VSE, set all coursesfor
the 2007 USNIARU-R2 Championships
andfor two days ofintense training prior
to the event. (All photo s by the author)

(IARU ) rules for ARDF were followed
as closely as possible . I

These Seventh USA ARDF Cham
pionships were combined with the Fourth
ARDF Championships for IARU Region
2 (North and South Americaj.? Un
fortunately , the USA was the only Region
2 country represented . The foreign visi
tors came from Germany in Region I and
Australia in Region 3. For the second
year, Nick Roethe, DFIFO, and his wife
Brigitte included the USA Champion
ships in their auto touring of the US.

SBARC looked forward to even more
foreign visitor participation, including
two hams from Mongolia and five from
the Ukraine , but it was not to be. Their

entry visas to the USA were denied.
Although no reason for the refusal was
given , it is believed to be related to the
stati sticall y higher percentage of
"jumped" visas from some countries.The
denial s came two weeks before the cham
pionships, which was too late for the
appeal process.

One competitor who had no trouble
gaining entry to the US was Bryan
Ackerly , VK3YNG. He has been comin g
to ARDF events on our continent since
the first IARU Region 2 Championships
in 1999 near Portland, Oregon. Over the
years, he has shed pounds and gained
speed to become a world -class performer.
His time in the 80-meter event was the
best overall at the championships. After
wards, he had enough stamina to run back
onto the course for another hour , ju st to
take photo s of the other competitors.

On arrival, two days before the 2-meter
hunt, Bryan got over his jet lag by hiking
10 miles round trip from Camp Concord
to the top of Mount Tallac, 9,735 feet
above sea level. Since there was no food
at the camp when he got back, he went
for another 10-mile run into town and
back again.

VK3YNG and other foxhunters in the
Melbourne area enjoy on-foot ARDF and
vehicular foxhunting almo st equally.
When Bryan is not out tracking radio
foxes, he makes and sells a small VHF
receiver designed especially for ARDF
(more on that later).

This is the second time that SBARC
and LAOC have organized the USA
ARDF Championships under the direc 
tion of KE6HTS. In 2004, the event was
headquartered in Gorman, California, at
the top of Tejon Pass, halfway between
Burbank and Bakersfield. The 2-meter
competition was at Vasquez Rocks State
Park and the 80-meter hunt was in the for
est of Mt. Pinos, near Frazier Park.

To bring and keep radio-orienteers
together as much as possible, KE6HTS
and KF6VSE chose Camp Concord for the
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This is how Paul Gruettner, WB90DQ. mounted his small hand
ie-talkie and active attenuator to his 2-lIleter RDF antenna.

2007 event headquarters.This 29-ac re faci lity is owned and oper
ated by the Community and Recreation Services Department of
Concord, Ca lifornia, 25 miles northeast of downtown San
Francisco and a 170-mile drive from the camp.

Camp Co ncord, which is celebrating its 40th year, hosts over
600 children eve ry summer in six one-week sess ions that
includ e swimming, archery, sailing, horseback ridin g, and lead
ership exercises. A separate found ation provides fundin g for
families who otherwise could not afford to send their kids there.
Eve n the counselors do not know which kids are on such schol
arship s and which are not. At the same time, in the other half
of the faci lity, famil y camp is takin g place.

As I talked with Camp Director Marylou Chopelas about her
fine programs, I imagined how wonderful it would be if amateur
radio operating and hidden-tran smitter hunting were included in
the regular summertime activities for youth and families. That
would take lots of effort and ongoing support from hams in El
Dorado County. How about it?

Radio Sporting Goods
Eve ry competitor at the championships had his or her ow n

vision of the optimum 2-meter RDF setup. It was hard to find
two identica l sets of equipment, unless they belonged to mem
bers of the same family. Those who first experienced ARDF in
Europe tended to prefer one-piece receive r-antenna units from
the Ukraine or Russia. They typically have a continuous tuning
dial coveri ng 144 to 146 MHz, sometimes modified to go up to
148 MHz for the Western Hernisphere.J

These European sets have AM detectors because that mode
is standard for ARDF on that continent. They have relati vely
wide IF stages, so they often experience interference from other
strong 2-meter signals in urban areas. Thi s was not a problem
in the forests of eastern California, however.

The most popul ar ready-to-use RDF set in Australia and the
USA is Sniffer 4, designed and produ ced as a side business by
VK3YNG . Bryan brought seve ral with him on the trip and they
were quickly snapped up. Sniffer 4 cove rs the full American 2-
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Neil Robin . WA 7NBF. in the 2-lIleter starting corridor. He
carried his receiver in a neck harness. His home-built 2-meter
Yagi has stiff wire elements instead of the more typical stee l
measuring tape. Note the wire nuts fo r eye protection at the

element ends.

meter band and the VHF aircra ft band . Freq uencies are entere d
in the usual four-digit way, so punchin g in "F6565" sets it to
the USA T-hunting frequency of 146.565 MHz and "F2 150"
brings up the 121.5 MHz aircraft ELT frequency. A touch of
the mode button changes the output between AM and FM recep
tion on either band .

Australian foxhunters like tone-pitch signal-strength indica
tors. They call it the whoopee mode beca use of the "wheeee
oop" sound as the beam is swept across an incoming signal.
Sniffe r 4 has a high-sensitivity whoopee response, maki ng it
easy to find the peak or null direction.

As you approach a radio fox and the signal gets stronger,
Sni ffer 4 automatica lly increases the input RF attenuat ion in
range steps of about 15 dB each and beeps to tell you when a
range change has taken place. The single-digit indicator dis
plays the current attenuation range. When the signal goes off
air, attenu ation drops to zero in two seconds (adjustab le
between one and five seconds)
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Nick Roethe, DF1FO, built this 2-meter ARDF receiver into the boom ofhis RDF Yagi.

The term "s niffe r" implies a rece iver
with reduced sensitivity and select ivity,
intended primarily for clos ing in on stro ng
signals. However, in my tests the whoop
ie indicator wou ld easi ly detect a 2-micro
volt signal on 2 meters. That's not quite
as sensi tive as most handie-talkies, but it' s
more than adeq uate to hear all the foxes
on an internat ional course with a three-ele
ment beam. At the other end, a 100-mill i
volt signal (maxi mum output of my bench
RF generator) only registered in the "5"
range on the 9-step attenuator. Even next
to fox transmitter antennas, the unit
doesn't get swamped.

Changing batteries necessitates re
moving four screws to open the back of
the unit- not something to do in the mid
dle of a hunt. Two AA alkaline cells will
power Sniffer 4 for abou t three hours,
depending on aud io volume, indica tor
brightness, and whether you wea r head
phones. Lithium AA batteries will keep
it goin g for about 14 hours. Nickel-cad
mium (Ni-Cd) or nicke l metal hydride
(Ni-MH) ce lls aren ' t an op tion, because
their terminal voltages are too low.

Like most microprocessor-contro lled
rad ios, there are be lls and whis tles for
advanced user s, such as a memory to tell
you the maximum attenua tion value
ach ieved since the last frequency change
or power-up. There's also a 0-99% bat
tery-remaining indicator, auto matic vol
ume reduction when the battery gets low,
and a low-tone whoopee option for per
sons with poor high-frequency hearing.

A popular feature for five-fox interna
tional-rules competitions is the built-in
timer. Synchronize it to the start of fox
# 1 and it will beep a warn ing ten seco nds
before the end ofeac h fox ' s transmission,
then beep out the numb er of the next fox
to tran smit. At switchover time, it imm e
diately resets the attenuatio n to zero so
you are ready if the next fox is weak.

Sniffer 4 supports stereo headph ones.
In one ear you get whoopee tone and in
the other signal audio so you know which
transmitter is on the air. For more infor
mation, download the complete manual
on the web."

In my experience, Sniffer 4 is idea l for
teaching RDF to newcomers, youth, and
Scouts. I tell them to simp ly turn the
beam for the highest pitch at the highest
number. However , for some serious
hunters that's too much automatio n.
They prefer to ma nually dial in the RF
attenuation as they approach foxes.
Sniffer 4 has a mode for this. Almos t as
effective, if you have a 2-meter hand -
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held rece iver with S-meter , is to use it
with an externa l offse t attenuator.>Make
provisions to mount both the receiver and
attenuator to the antenna for one-hand
operation in the woo ds .

Yagis of three or four elements give
much better bearings in reflection-prone
terrain, co mpared to two-element Yagis
or HB9C V-type phased arrays. Fox 
hunters who build their ow n usually
choose tape- meas ure designs for flexi
bili ty and safety in the brush.? WB6RDV
is an exception, preferring his four-ele
ment log-periodic with braid-over-fiber
glass elements.

Tracking 406-MHz
Rescue Beacons

As I write this co lumn, searchers co n
tinue to look for aviator Steve Fossett,
who has been missing since September 3.
It was reported that his aircraft had an
Emergency Locator Transmitter (ELT)
and that he wore a Breitlin g Emergency
watch." However, no emergency signals
have been heard directly or via satellite.

Aircraft ELTs are designed to activate
automatica lly on imp act , but there are
estimates that they fail to do so about a
third of the time. What' s worse, ELTs
activate false ly during hard landings and
at other inappropriate times. I don 't know
if it is true, but a story has been circulat
ing on the Internet about employees of an
aircraft manu facturer who are sa id to

have "borrowed" a life raft from the pro
duction line to go on a river trip. Hours
later , a Coast Guard helicopter appea red
ove rhead to "resc ue" them because the
raft carried a beacon that had activated
without their knowledge.

Even if that story is fiction, it's a fact
that an overw helming majority of the acti
vations of ELTs and Emergency Position
Indicating Radio Beacons (EPIRBs) are
acc identa l or non-emergency related .
When it happens, the continuous 121.5
and 243-M Hz signal is picked up by
SARSAT/COS PAS satellites and relaye d
to the Air Force Rescue Coordination
Center (AFRCC), which determines the
approxi mate location using Doppler shift
of the signals as received at the satellites.
AFRCC notifies the agency responsib le
for response in the area of the "hit." An
effo rt must be made to track eac h activat
ed beacon, not just because it's possi ble
that lives are in danger, but to clear the fre
quency for other activa tions.

New 406-MHz EPIRBS tra nsmit a
burst of data that includes traceable unit
identifica tion and the option ofGPS coor
din ates. Because of their wides pread
acce ptance, and because of the high costs
of inves tigating false hits, the Interna
tional COS PAS/SA RSAT Orga niza tion
is scheduled to stop satellite processing
of anonymous 121.5- and 243- MHz sig
nals on February I, 2009. The satellites
will continue to relay the identi fication
and GPS coo rdinates transmitted by the
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new 406 -MHz beacons. Although the
National Tran sp ortation Safety Board
stro ng ly recommends that alI aircraft be
retrofitted with new 406-MHz ELTs, and
has as ked the Federal A viation Admin
istration to make thi s mandatory , the

FAA has not issued such a ruling so far.
The Aircraft Owners and Pilots Asso
ciation is on record as opposing it.

De spite the reluctance of agenc ies to
mandate a switc hover to 406-MH z bea
cons, they are rapidly gaining populari-

ty. Beginning four years ago, FCC reg u
lation s permit the sa le of Person al
Locator Beacons (PLBs), which are iden 
tical in mo st respects to ELT s and
EP IRBs , but are marketed to hikers and
spo rts men fo r terrestrial use .

ARDF Championships 2007 - A Perspective
By Neil Robin , WA7NBF

Orienteering map used in 2-meter hunt showing only the start and finish points.

Neil Robin, WA7NFB, participated in the
M60 class in the 2-meter competition and

won the bronze medal.

This is a brief report on the US National
and Regional ARDF Championships held at
Lake Tahoe during September 14-16,2007.
This event was sponsored by the Los Angeles
Orienteering Club along with the Santa
Barbara Amateur Radio Club.

Radio orienteering is a sport that is much
more popular in Europe and other parts of the
world but slowly gaining interest in the US.
It combines orienteering with radio direction
finding. You may ask, "What is orienteer
ing?" In short, its the athletic ability to trav
el cross country to multiple control points in
the minimum amount of time. At each con
trol point there is a type of recording device
to show that you reached that point and your
elapsed time. Control points are only made
known when you reach the "starting gate." Of
course, youcan travel through thickets, brush,
swamps, or whatever to reach these points,
but a smart contestant will read the special
orienteering map handed him or her once in
the "starting gate." Strategy is very important
to work around obstacles. Most will make use
of trails and roads to cover large distances

quickly . A web source of more information
on orien teering can be found at: <http ://
en. wikipedia.org/wiki/Orienteering>.

Radio orienteering changes "co ntrol
points" to hidden radio transmitters (foxes).
You have to use radio direction finding (RDF)
skills to locate these new points, and then
punch the clock as you reach them. When
you're handed the map, only the terrain is
shown, not the location of the transmitters.
You must use your RDF skills to build your
strategy and minimize the time needed to find
all the required transmitters yet avoid obsta
cles along the way. Transmitters will almost
always be hidden in the bush, not near trails
or roads . Of cour se, VHF radio signals
bounce a lot, so taking bearings is a devel
oped skill. The winner is the one who finds
the required number for his or her class in the
least time. This arrangement is called ARDF,
or Amateur Radio Directi on Findin g, and
involves international rules. The US is part of
IARU Region 2, but we use Region I rules.

Orienteering maps are built from topo
graphical maps, but symbols and legends are
added to show detail that potentiall y limits
travel or helps identify positions. Once you
start to travel cross country , you will almost
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always become lost in a matter of minutes.
You no longer know exactly where you are.
Using the features of the map in coordination
with what you see will help you re-establish
or at least estimate your location. For me, half
the fun is figuring out where you are. Figure
I is an examp le of a map.

The color coding is much different from
topo maps. Dark green is very rough terrain
with cross-country travel being discouraged.
The "starting gate" is located in the lower left
comer as a purple triangle. The circle sur
rounding the start is the "exclusion zone" with
a radius of 750 meters. No transmitters will
be found within this area. The "finish" is the
two concentric circles. No transmitters will
be found within 400 meters of each other or
the "finish." That' s what the smaller circle is
all about. When you're handed the map, you
could guess where up to five transmitters are
located, but you will need RDF to pinpoint
them over each 5-minute re-cycle period.The
challenge is to reach each required and return
to the finish in the least amount of time and
before the course overall duration expires .
Map legends can be found at this link:
<http://www .williams.edu/Biology/Faculty
_Staff/hwi lliams/Orienteering/map.html>.
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Bryan Ackerly, VK3YNG. had the best time for the five-fox course on Sunday. He is
the designer and builder ofthe popular Sniffer 4 RDF receiver, which covers 2 meters

and the aircraft band.

In southern Cal ifornia, the Civil Air
Patrol (CAP) is responsible for respond
ing to all satellite- relayed emergency
beacon act ivations. Two of the area's
most active CAP memb ers are Bob
Mill er, N6ZHZ, and Cathy Livoni,

The international rules co ntro l many
aspect s of the hunt: Rules and inform ation
can be found at: <http://members.ao l.co m/
homingin/intlfox.html#rul es>. No use of
GPS is allowed , and it' s an ind ividual sport
relying only on map , co mpass, and RD F
skills. You can' t atte mpt it as a team , so you
must travel alone, but all have enough skills
that getting truly lost is rare indeed.

My Results
I on ly entered the 2-meter competition.

Although Dale Hunt , WB6BYU, loaned me
an 80-meter receiver, I didn 't put the time
into learning how to use it so I could co m
pete effecti vely. Nearl y all co mpetitors
were experienced enough that my pract ice
was very important for any success that I
could expec t. Propagation on 80 meters
works differentl y than on 2 meters in that
you don 't have the reflections, but you also
don't ha ve a good indication of signal
strength. In a practice sess ion I co mpletely
walked around a transmitter but couldn 't tell
how far away it was. It turn ed out that I was
nearly on top of it but didn 't know that at
the time . Experience help s a lot!

I won the bron ze medal for my M60 class
in the 2-meter competiti on . It wasn't hard,
because the M60 cla ss had few com pet itors
since this is a race that requires consider
abl e physi cal endurance, which discourages
older part icipant s. Bein g an insulin-de pen
dent diabetic, I didn 't want to push myself
at the 6,500-ft. altitude of Lake Tahoe, so I
took a long two-hour time to get to the fi n
ish. I was very pleased that I received the
bronze medal and have the utmost respect
for the serious runners. Most have bee n at
it for several years.

The best of the US team still rare ly wins
world-class metal s. The Europea ns. parti c
ularly the Ukrainians, are the ones to beat
on the world stage. Ori enteering and rad io
orienteering are sports in which their high
school students parti cipate, so it ' s a very
common activity for them as they grow up.

Attendees included Brian Ackerly,
YK3YNG, from Au strali a. Bri an is most
noted for his desi gn and manufacture of the
Sniffer 4 two -meter foxhunting recei ver.
Brian is so good that he competed in a lower
age clas s ju st so he had to find all five trans
mitters. He won the "gold" in that class!

One member told ofdisturbing a bear that
was sleeping on one hunt. I am sure glad
that the bear didn 't follow him to the finish
line!

KD6CYG, who go on many ham radio
transmitter hunts as practice for their
search-and-rescue direction-finding.
Bob reports that time to locate 406-MHz
ELTs with GPS ass istance is usually
much faster that finding 121/243-MHz
ELTs by RDF. However , there are
instances when there is no GPS data on
406 MHz, or it's inaccurate, and the
1211243-MHz signals from the same
ELTfail or can' t be copied.Then the RDF
has to be done on 406 MHz.

Transmissions from a 406- MHz ELT
are 5 watts or more, giv ing greater range
than typical 100-milliwatt VHF ELTs.
The bursts can be as short as 440 mil
liseconds and occur at about 50-second
interva ls. If you have eve r tried to track
a low-rate pulse transmission with a
directional antenna such as a Yagi, or
with a dual -antenna RDF set, you know
that it's very diffic ult. You can' t sweep
the beam throug h a full azimuth circle in
less than a half-seco nd. It can take many
minutes to get enough transmissions for
a reliable bearing.

What about using a Doppler-type RDF
set to track these PLB bursts? Dopp lers
have the adva ntage of making hundreds
of "virtual swee ps" eve ry second. How-

ever, the minimum transmission time for
accurate bearing determination is a func
tion of the set's audio filtering and detec
tion circuits. It is not instantaneous.

Mos t Dopplers have high-Q switched
capacitor filters . They are hea vily
damped to prov ide the narrowest possi
ble audio passband.f Ideally, the filter
would pass only the detec ted Doppl er
tone frequency, which is the same as the
frequency of antenna pseudo-rotation. If
it were wider, the data modulation on the
signal would introduce errors in bearing
readout. Unfortuna tely, these high-Q fil
ters are slow to acquire and resol ve the
Doppler tone. N6ZHZ reports that his
Doppler, a commercial unit from a well 
known company, consistently gives bear
ing errors of 90 degrees on his practi ce
406-MHz EPIRB, eve n though bearing s
on conti nuous signals in the same fre
quency range are accurate.

Digital signal processing (DSP) may
be the path to Doppler RDF accuracy on
short-burst data-modulated signals such
as UHF distress beaco ns. I have corre
spon ded with two DSP design experts
who are experimenting with it. Doppl er
filters contain "garbage" at signal acqui
sition, which must be quickly and com-
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pletely pushed out and replaced by signal data to prevent erro
neou s bearings. DSP holds promi se for accomplishing this at
high speed. I welcome your ideas and will report on progress
in future "Homing In" columns. It may even be possible to make
Dopplers work well on the 20-millisecond pulses from wildlife
research tags.

More TracMe® News
In the Spring 2007 issue of CQ VHF, I reported that TracMe®

Beacons, an Australian company, is introducing a lower-cost
alternative to satellite-tracked PLBs. A TracMe transmitter
sends a recorded voice call for help at 10 milliwatts on Family
Radio Service (FRS) Channel I. TracMe is not offering FRS
RDF equipment for sale to the public at this time , so my col
umn delved into equipment and techniques that ham s and other
searchers can use to locate these devices when activated.

Not surprisingly, TracMe's product has stirred controversy.
Its cost is attractive, but there is concern that buyers will con
fuse TracMe with satellite-tracked PLBs, thinking that activa
tion will automatica lly trigger a rescue effort.

While a TracMe might guide rescuers to you, it is betting
against the odd s to expect it to be an effective alerting de vice .
Aircraft pilots monitor 121.5 MHz, not FRS Channel I.
Someone must be in ground range of the IO-milliwatt UHF sig
nal, this person must have a FRS radio tuned to Channel I, the
cha nnel must be clear of QRM, and the radio' s CTCSS func
tion must be turned off so that your non-CTCSS signal isn 't
squelched. The listener must believe that the recorded call for

Good News for the
VHF/UHF Enthusiast

The all-time favori te magazine for
the VHF/UHF enthusiast. CQ VHF is
better than ever and now on sale
for the holidays!

Bytaking advantage of our holiday
subscription special you'll save
money and have CQ VHF delivered
right to your mailbox. Only $24 for
four information-packed quarterly :.:=.:~::;::::=-."-_...:::
issues. Or better yet , enter a two or
three year subscription at these
special prices. As always , every~
SUbscription comes with our money~
back guarantee.

USA VElXE Foreign Air Post

1 Year 2&.00 3&:00 3&;00
Holiday Special! 24.00 34.00 37.00

2 Years S2':{)0 7-2':00 1&:00
Holiday Special/ 48.00 68.00 74.00

3 Years 78:00 W8:OO U'f:OO
Holiday Special! 72.00 102.00 111.00

Please allow6·8 weeks for deliveryof first issue
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CQVHF • 25 Newbridge Road • Hicksville. NY 11801
Subscribe on line at www.cq-vhf.com

FAXyour order t o us at 516 681 -2926
Call Toll-Free 800-853-9797
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At age J2, Monique Beringer was the youngest competitor at the
USA Championships. Here she is running through the starting
corridor with my measuring-tape Vagi and Sniff er 4 receiver.

My Sniffer 4 is mount ed on a swive l plate behind the reflector
ofthe Vagi so that it can beface- up fo r either horizontal or ver
tical polarization. Note the coax choke balun to optimize the
directional pattern and the wooden handle at the balan ce point

to avoid wrist strain.

Visit Our Web Site
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Th ank s to all of you who have sent
information on tran smitter hunt s and
other RDF-relat ed activities in your area.
I we lcome your stories and photos for
future " Homing In" co lumns.

73 , Joe, K00V

gy to be a PLB. However , the term PLB
does not nec essit ate that the device
employ satellite techn olo gy."

TracM e FRS beacons are now avai l
able for sa le . Will purch asers be con
fused? I am sure that this is not the end
of the co ntrove rsy.

Notes
I. More on intern ational rule s for ARDF co mpetit ions can be found at <http://

memb ers.aol .com/h omin gin/intlfox.html >.
2. IAR U Regional ARDF championships are held in odd-numbered years. World Cham

pionships take place in even-numbered years.
3. The main hunt frequen cy was 145.565 MH z to accommodate European and Asian com

petitors' equipment.
4. <http://www.users.bigpond.net.au/vk3yng/foxhunt/foxhunt.html>
5. Offset attenu ators are describ ed in "Homing In" in the Wint er 2006 issue of CQ VHF.

Co nstruction plans are at <hnp://members.aol.com/joe kOov/offane n.html>.
6. <hnp://ho me.an .net/-j legg io/proje cts/ rdf/rd f.htm >
7. <http://b reitling.com/en/m odel s/professional/emergencyI»
8. For more on optimizing Doppl er RDF sets, read "Homing In" in the Spring 2004 issue

ofCQ VHF.
9. <http://ww w.tracme.com>

cording to the Frequently Asked Que s
tions page on the company's website.? " It
is a beacon which spec ifica lly emits a sig
nal to assist in locating a lost or incapac
itated person-hence the term Personal
Locator Beacon. The term applies to
TracM e and a variety of other beacon s,
including those which link to sate llites
and others which do not."

The FAQ concludes, "Since sate llite
PLB techn ology was one of the earliest
and most wide ly known PLB technolo
gies, some peopl e mistak enly co nclude
that a device must use satellite techn olo-

CNT600 (LMR t

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

CNT240 (LMR t e)

Connector: N, PL259, TNC & 7/16
Burial: Yes, UV Resistant: Yes.
Shields : 2 (100% bonded foil + 90% TC Braid) VP 87%.
Attenuat ion 3.9dB @ 2 GHz at 100ft.
Usage 450 MHz and Higher.

CNT400 (LMR t e)

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

help is real (since no live voice transmit
or receive capability ex ists in TracMe)
and must summon authorities .

Withi n the fine print on the back of the
Trac Me package is this state me nt:
"Trac lvle is not an EPIRB unit and does
not communicate via sate llite ." In the
Important User Prac tices sect ion is this:
"Leave wr itten instructions about your
locat ion and itinerary wit h the phone
numb er of the nearby Cou nty Sheriff."
The package includes a card for users to
place on the vehicle das hboard when
parked at a trail head to advise potential
rescuers that they are carrying a FRS res
cue beacon.

On July 10, the FCC wro te to TracMe,
requesting that the company cease using
the term "Personal Locator Beacon" and
choose a more represen tative name. The
FCC pointed out that PLB is an equip
ment class for Par t 95K devices, but
TracM e is actually a Part 95B dev ice. The
letter went on to sta te that the FCC and
the US Coast Guard be lieve that the term
PLB is a misrepresentation of the device,
as we ll as confusing beca use it implies an
alerting function.

In response, TracMe co ntends that
" PLB" is a ge neric descr ipt ion. Ac-
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ANTENNAS
By Kent Brit ain," WA5VJB

Connecting the Radio t o the Sky

The DDRR - Directional Discontinuity Ring Radiator

Y
es, it kind of looks like a halo, but the DDRR is a verti
ca lly polari zed antenna (Photo A). For decades this
antenna has been known as the Directional Discontinuity

Ring Radiator, but in rece nt years it has often been called a
Directly Driven Ring Radiator. '

In Photo B we have a 2-meter DDRR that is only 7 inches
across, and this antenna does provide a low-profile vertically
polari zed signal. What looks like a threaded antenna mount on
the top is used to hold a radome cover. Photo C is what is mar
keted as a 440 -MH z DDRR , but it is really more of an invert
ed-F antenn a, since the ring barely makes it 180 degrees around.
Again you can see the threaded antenna mount on top, which is
used to hold its radome cover. This time the antenna uses a stan
dard NMO (new Motorola) mount, and the washer out on the
end form s a capacitor back to the body of the car for fine tun
ing the SWR.

Figure I shows how to make a slot antenna. Normally, we
think of a dipole as a I /2-wave of conductor surrounded by insu
lator. However, now we have a 1/2 wave of insulator surround
ed by conductor. The two antennas are opposite in construc
tion and opposite in polarization. A horizontal slot antenna is a
verti cally polarized antenna. The metal slot antenna shown in
Photo D is horizont ally polarized, and the PC-board slot array
in Photo E is vertically polarized as shown-opposite in where
you put the conductors/insulators and opposite in the polariza
tion that has come out.

There are many ways to excite a slot antenna. Those of you
who have been through FCC Part 15 compliance testing with
your computer products probably have found out the hard way
that slots in a computer case, such as the one shown in Photo
F, can be very, very efficiently driven by traces on a PC board.

The original DDRR antenna was developed as an HF anten
na by North rop Corporation in the I960s, and there have been
a few modest attempts to market smaller ones as ham antennas.
You can also think of the DDRR as an inverted-F antenna bent
into a circle.

There has been a big push to revisit DDRRs because of their
low profil e and small size for a vertically polarized antenna. In
Photo G we have some 433-MHz, 915-MHz, and 2450-M Hz
DDRRs designed for utilit y-meter applications. These work
great when you don ' t have a lot of room. One place to moun t
on would be on your water meter. Water-meter lids typically
are mount ed eve n with the ground, and a 1/4-wave whip stick
ing out the top of the water meter works great-until someone
mow s the grass. The PC board really capacitively loads the
antenna. The 433-MH z versio n is only 1.4 inches across; the
2450-MHz model is abou t the size of a shirt button!

Photo H shows a very basic DDRR antenna. The bottom ring
acts as the gro und plane and the top ring excites the slot between
the rings. Just start out with a length of stiff wire. Cut to length

*1626 Vineyard. Grand Prairie. TX 75052
e-mail: <wa5vjb@cq-vlifcom>
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Photo A. The DDRR (Directional Discontinuity Ring Radiator)
is a vertically polarized antenna. (All photos and artwork by

the author)

Photo B. A commerc ial 2-meter vertically polarized
DDRR antenna.

Photo C. A commercia l 440-MHz vertically polarized DDRR
antenna.

Visit Our Web Site



'> and bend per the dimensions in Table I . After cutting the wire
to length, bend at 90 degrees right in the middle. Come up the
spacing, or height , and then bend it back again. Now find a
soup can or pipe and bend the U into a circle . Solder the bot
tom tip to the botto m of the U and you've got it.

While I haven' t build a 146-MH z or a 222-MHz basic DDRR
antenna, if you have any kind of antenna analyzer that tunes 2

c:
.Q
co
N.;::
tll

~ Slot

Figure 1. The basic slot antenna.

Photo D. A horizontally polarized 2.4-GHz slot antenna.

meters, ju st scaling up the 440 -MH z dim ensions will get you
very close to 146 MHz , and then you can tweak and snip to your
heart ' s delight.

The tip of the radiator is a very high impedance point. Just
by bendin g it up and down a small amount, you can shift the
antenna frequency quite a bit.

Also, you don't have to build the DDRR of out of wire . I have
also built them out of sheet metal. A piece of metal is cut to
roughly the dimen sions of the wire antenna, bent in a circle,
and soldered.

The DDRR can be made eve n smaller. The HF versions use
a capacitor at the tip of the top ring to lower the resonate fre
quency, such as the one shown in Photo I. Th is allows the anten
na to have much smaller loops, and the smaller loop has an eve n
more omnidirectional pattern . You may need to slightly move
the coax tap point to tweak the SWR if you move the loop a lot
of MHz.

Unintentional Slot Antennas
Back in my EMIlEMC (electromagnetic interference/elec

tromagnetic compatibility) days I had to explain to a lot ofcom
puter engineers that when they put the covers on their comput-

Photo F. An unintentional slot antenna-a computer case.

Photo E. A vertically polarized 5.8-GHz PC-board slot
antenna.

www.cq-vhf.com

Photo G. 433 MHz. 915 MHz, and 2450-MHz PC-board
DDRR antennas.
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Photo H. Basic wire DDRR antenna.

Photo I. Using a capacitor to lower the DDRR 's fre quency.

•

Figure 2. The basic passive
repeater.

73, Kent, WA5YJB

Photo J. A passive repeater for using a handheld cell phone in
the car.

car. The hor izontal dipo le in
the base picks up the signal
from your ce ll phone (I ' ll bet
this works much better when
you have the ce ll phone in
your left hand, but also be
aware of restrictions about
talking on a ce ll phone while
driving as well as the safe ty
factor!), and a short length of
coax carries the signal to the
whip and re-radiates the sig
nal outside the car.

There are several ways a
passive repeater can be used.
In Figure 2 we have the most
basic passive repeater. Let's

say you can't qu ite hit your favorite repeater from your base
ment. Mount a small beam in the basement, some low-loss coax
up the tower, and another beam poin ted at the repeater. Don' t
expect this to take the sig nal from SO to 40+, but it ofte n gets
you ove r the hump . Co mmercia lly, this technique is often used
to get YHFIUHF signals into underground parking garages, RF
tight rooms, tunnels, and so on.

Feed Point
1/2 inch
1/4 inch

3/ 16 inch

Height
3/8 inch
1/4 inch
1/4 inch

Wire Length

15 inches
7 inches

4 1/2 inches

440-450 MHz
900-930 MHz
1250-1 300 MHz

Table 1. Dimensions for the basic DDRR shown in Photo H.

ers, if the cover didn' t have a goo d electrical connection at all
point s around the edge, they ju st made a very efficient slot
antenna. I used to do a demonstration in which I had a loop
antenna inside an old 486 computer case. The loop was con
nected to a swee p genera tor, and I passed another antenna con
nected to a spectrum analyzer around the outside of the case.
On the frequ encies where that slot was reso nant, the signals lev
els were strong. The idea is to have enough screws in your case
such that all the slots resonate above the highest frequency leak
ing off the co mputer board . Now you know why microwave
asse mblies have so many scre ws. You have to keep those slots
smaller that the microwaves.

"But the slot is so narrow!" "Can you build a dipole antenn a
out of IIIOO-inch thick wire? Of course. Also, a slot 1II00th
of an inch wide and a hal f-wave long makes ju st as good
an antenna.

Neat Antennas-Passive Repeaters
In Photo J we have not one antenna, but two antennas . You

slip this asse mbly ove r the top of your driver' s side window ,
with the top part outside the car and the base section inside the
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CQ's 6 Meter and Satellite WAZ Awards
(As of October 1, 2007)

By Floyd Gerald ,* N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Ca llslgn
I N4CH
2 N4MM
3 JlI CQA
4 K5UR
5 EH7KW
6 K6EID
7 KOFF
8 JFIIRW
9 K2ZD
10 W4VHF
II GOLCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
21 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IKIGPG
26 WI AIM
27 KI LPS
28 W3NZL
29 KI AE
30 IW9CER
3 1 IT91PQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVIDIG
37 KOAZ
38 WB8XX
39 KIM S
40 ES2RJ
4 1 NW5E

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. 19.21.22.23.24.26.28.29.34.39
16.17.18.19.20.21.22.23.24.26.27.28.29.34
2,40
2. 16.17.18.19.2 1.22.23.24.26. 28.29.34
2.16.17.18.19.2 1.22.23.24.25.26.28.29,34.39
1.2.3.6.7.12.18.19.22.23.25.28.30.31.32
2.18,34,40
16.17.18.19.21.22.23.24.26.28.29.34
16.17.18.19.21.22.23.24.26.28.29.34.37
18.19.23.3 1.32
2.16.17.18.19.20.21.22.23.24.26.28.34.39,40
3.4.16.17,18.19.20.2 1.22.23.24,26.29.34,39
\ .2,3.6.7.10.12.18.19.23.31
1.2.3.4.6.7. 10.12.18.19.23.26.29.3\ .32
1.2.3.4.6.9.10. \2 .18.19.23.26.31.32
16. \7. 18.19.20.2\.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. 10,18.19.23.3 1.32
2.5. \8,34,40
1.2.3.6.10.12.18,19.23.32
16.17.18.19.20.2\ .22.23.24.26.28.29.30,34
16.17.\ 8.19.21.22.23.24.26.27.28,29.30.34,37
17.18.19.2 1.22.23.24.26.27.28.29,34
2. 16.17.18.19.21.22.23.24.25.26.28.29.30,34.36
1.2.6. 18.19,23.26.29.32
1.2.3.6.18.19.23.26.29.32
1.2,3.6.12.18.19.22.23.24,30.3 1,32
1
16.17.18.19,23.26,34.35,37,40
17.\ 8.19.21.22.23.24.25.26.28.29,30.34
1.2.17.18.19.2 \.23.24.26.27.29,34,40
16.17.18.19,21.22.23.24.26.28.29.34.39
17.18.19.2 1.22.23.24.26.28.29,34,37.39
2.17.18.19.21.22.23.24.25.26.28.29.30.34
1.2.3. 10.12.13. 19.23,32,39
17.18.19.2 1.22.23.24.26.27.28.29.30.34.37.39

42 ON4AOI
43 N3DB
44 K4Z00
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD
50 W9RPM
5 \ N8KOL
52 K2YOF
53 WA\ ECF
54 W4TJ
55 JM ISZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JUV
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IKOPEA
69 W4UDH
70 VR2XMT
71 EH91B
72 K4MQG
73 JF6EZY
74 VEI YX
75 OKIVBN
76 UTIQF
77 K5NA
78 14EAT
79 W3BTX
80 JHIHH C
81 I'Y2RO
82 W4UM

1.18, \9.23,32
17,18.19.21.22.23.24.25.26.27.28.29,30,34,36
2.16.\7 .18.\9 .2 1.22.23.24.25.26.27.28.29.34
1.3.12.18.19,23.28,29,31.32
1.2.3.10.12.13.19.3\ .32.39
1.2.3.6.9. \0.12,18.19,22,23.27,28.29.32
1,2,3,6,7,10,12,13,18,19,23,28,32,40
2,17,18,19.21,22,23.26,27.34,35,37,38,39
2,17,18,19,2 1,22.23,24,26,29,34,37
17,18,19.21.22.23,24,26,28,29,30.34,35.39
17,18,19.21,22.23,24.25,26,28.29,30.32,34
17,18,19,21.23,24,25,26,27,28,29,30,34,36
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.\ 8,19,20,2 \ .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. \9.2 \ .22.23.24.26.28.29.30.34
2, 12,17.18,\9,2 \ .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, 17,18.19,2 1,22.23,24,26,28,29.34,36,37,39
2,5,9,10, 18.23,34,36,38,40
16,17,18,19.20.21,22,23,24,26,28,29,34
17,18.19,21,22.23,24,26,28,29,30,34
1.2.3.6.7,10,18.\ 9.22.23,26,28.29,31,32
16,17,18,19,2 \ .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,\ 8.19,21.22.23.24,25.26.28.29.30,34.39
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. \2.13.19.24.26.30,31
16.17. \8.19.21.22.23,24,26.28.29.33.37,39
1.2.6.10.\ 8.19.23.32
17.18,19.22.23,26.34,37,38
2.5.7.9.18.34,35.37,40.
1.2.17.18.19.21.22.23.26.28.29,30.38.39,40
18.19.21,22.23.24.26.27,28.29.34.37.39

Satellite Worked All Zones
No. Calls ign Issue date Zones Needed to have

all 40 confirmed
1 KL7GRF 8 Mar. 93 None
2 VE6LQ 3 1 Mar. 93 No ne
3 KD6P Y I Jun e 93 No ne
4 OH5LK 23 Jun e 93 No ne
5 AA6 PJ 2 1 July 93 No ne
6 K7HDK 9 Sept. 93 Nonc
7 WI NU 13 OCI.93 No ne
8 DC8TS 29 o«.93 None
9 DG2SBW 12 Jun. 94 None
10 N4SU 20 Jan. 94 None
II PAOAND 17 Feb. 94 No ne
12 VE3N PC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 None
14 OE3 JIS 28 Feb. 95 None
15 JAIBLC 10 Apr. 97 No ne
16 F5ETM 30 Oct . 97 No ne
17 KE4SCY 15 Apr. 0 1 10.18,19.22.23,

24.26.27.28.
29.34.35,37.39

18 N6 KK 15 Dec. 02 Nonc
19 DL2AYK 7 May 03 2.10, 19.29.3 4
20 N IHOQ 3 1 Jan. 04 10,13,18,19,23,

24,2 6,2 7,28,29,
33.34 .36.37 ,39

2 1 AA6N P 12 Feb . 04 None
22 9V IXE 14 Aug. 04 2.5,7.8,9. 10. 12.13.

23.34 .35.36.37.40
23 VR2XM T 0 1 May 06 2.5.8.9. 10, 11,12,13.23,34.40

CQ 'offers the Satell ite Work All Zone s award for stations
who confirm a minimum of 25 zones worked via amateur rad io
satellite. In 200 [ we "lowered the bar" from the original 40 zone
requirement to encourage participation in this very difficult
award. A Satellite WAZ certifi cate will indicate the number of
zones that are confirmed when the applicant first applies for the
award.

Endorsement stickers are not offered for thi s award.
However, an embossed, gold sea l will be issued to you when
you fin ally confirm that last zone.

Rules and appli cations 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., Wiggin s, MS 39577, The
processing fee for all CQ awards is $6,00 for subscribers (please
includ e your most recent CQ or CQ VHF mailing label or a
copy) and $ 12,00 for nonsubscrib ers. Please make all checks
payab le to Floyd Gera ld. Appli cants sending QSL cards to a
CQ Checkpoint or the Award Manager must include return
postage. N5FG may also be reach ed via e-mail: <n5fg@cq
amat eur-radio.com>.

*17 Green Hollow Rd. Wiggins , MS 39577; e-mail;< 1I5jg@cq-amatelir-radio.com>

www.cq-vhf.com
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By Bill Brown," WB8ELK

UP IN THE AIR
New Heights for Amateur Ra d io

ARHAB 20th Anniversary Celebration

Amateur radio balloon groups converged on Findlay, Ohio
this past August 11th to celebrate the 20th anniversary
of the first Amateur Radio High Altitude Balloon

(ARHAB) flight in the U.S. Five balloons were launched in the
mornin g from the same location as my first flight at the farm of
George Flinchbaugh , WA8HDX.

Ham radio payloads were flown by Nick Stich, K0NMS,
Robert Rochte, KC8UCH,Taylor University (KB9ZNZ), and me
(WB8ELK). In addition, the University of Akron and Taylor U
flew experiments using a 900-MHz spread-spectrum downlink,
and members of the University of Tennessee, Knoxville ARC
balloon group (AA4UT) were in attendance for the launch and
chase, but didn't fly their experiment. (See Photo A.)

Some very unique payloads were flown during the event.
Nick, K0NMS, flew his license-free Garmin Rino unit , which
performed extremely well (Photo B). These are handheld units
with embedded GPS that transmit position on an FRSIGMRS
channel to other handheld units. Even from 30 miles away , we

*/2 536 T 77, Findlay, OR 45840
e-mail: <wb8elk@aol.com>

had great recepti on using just an identical handheld Rino on the
ground. Taylor U and Univers ity of Akron flew a 900-MHz SS
(spread spectrum) system that provided high-speed data links
that worked well. I flew one of my first ATV payloads (live TV
camera with GPS overlay). After 20 flights up to the edge of
space and back, the package consists mostly of duct tape . ..
after all, real science is not possible without duct tape!

I also flew a simplex repeater on 2 meters using an Alinco
DJ-S 11T and a RadioShack simplex repeater module. Quite a
few folks from several states were able to work through it.
Taylor U flew a cros sband FM repea ter (2 meters and 70 cm).
The Ft. Wayne ARC operat ed net control for the repeater, and
it was in cons tant use from launch to landing with exce llent sig
nals across a large portion of the Midwest.

Four of the balloon s were launched at the same time, and
some of them made it to almos t 100,000 feet. They all landed
about 30 miles south of the launch site and were recovered a
few miles apart from one another. Quite a few balloon trackers
were on the chase, and after tromping through acres of soybeans
and trying to pry payloads from balloon-eating trees, all of the
payloads were recovered in good shape (Photo C).

Photo A. Four balloons launch at once at the 20th Amateur Radio High Altitude Balloon (ARHAB) celebration.
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Photo B. Nic k Stich, KeNMS, demon 
strates his Rino tracking payload. Photo D. Robert Rochte, KC8UCH, launches his Superpressure balloo n.

Photo C. The recovery team after a successfu l chase and reco very (I to r): Joe Demeyer, KD8EYH; Da ve Snyder, KB8PVR;
Mike Ricksecker, W8MDR; Greg Williams, K4HSM; David Hoffman, KE4FGW; Janice Hoffman ; and Nick Stich, K[JNMS.

www.cq-vhf.com
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SATELLITE SYSTEMS
For OSCAR

Photo E. Spencer devours the near space dog biscuit.

In addition to the four latex wea ther-balloon launches,
Robert, KC8UCH, brou ght along a unique new Supe rpressure
balloon that he designed and bui lt (Photo D). Basically a
Mylart cylind er that ove rpressures to tloat at a particular alti
tude for long durations, he attac hed a 5-o unce APRS sys tem
consisting of a Byonic s Mic rotrak300, GPS receiver, and a pair
of lithium 9-vo lt batteries. Keep ing things as light weight and
simple as possible, his payload was pac kage d in a mailing enve
lope. Robert' s balloon turn ed out to have quite a ride, as it tlo at
ed for hours at 7,000 feet and came down in the wee hours of
the night near Lexington , Kentu cky. To eve ryo ne ' s surprise, it
came back to life the next morn ing as the sun warmed it up and
off it went for another day' s flight , eve ntually co ming down at
sunset in a rugged area ju st eas t of Bowling Gree n, Kentucky.
As luck would have it, his payload landed near a highw ay and
someone driving by reco vered the payload shortly after it land
ed. The balloon actually lifted off for a third tlight afte r he cut
free the APRS payload.

I' ve tlown so me int riguing ex peri ments over the years ,
including a batch of "Pee ps in Space," but this time Brian
Tanner' s dog Spencer wanted to tly an experiment of his ow n.
Spencer wanted to see if a dog biscuit tasted better if it had been
tlown to the edge of space. The answer apparently is a resound
ing yes (Photo E).

Special thanks go out to Joe Brown, WB8MSJ, for trans
porting all the helium tanks and George Flinchbaugh,
WA8HDX, for the use of his farm.

P.O. Box 1084, Dept. V
Concord , MA 01742 USA

Phon e 978-2 63-2 145
Fax 978-263-7008

spectru m@spectru m-intI.com

Order Your
Back Issues
OfCQVHF

Today!
Send All Correspondence To:

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

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

Send $6.00 Per Issue (Check, Money
Order, Mastercard, VISA, & AMEX.)

Shipping FOB Concord MA r-VISAPrices Subjec t To Change Without Notice ~

SPECTRUM INTERNATIONAL, INC.

•

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

Call, wr ite or e-mail for details

For WEATHER
Track sun-shine, clouds and hurri can es.

TimeStep Weather Systems
• Measure land & water temp in IR image s

• Standard APT/GOES "starter" systems
• 1.1 KM high Resolution systems for

NOAA HRPT and Feng -Yun CHRPT

Automate Doppler Tuning & Antenna Steering

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

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

rotator to track a satellite across the sky.
• Includes custom Int erfa ce Cable to suit

your station equipment.
• Uses one SERIAL port or a USB port.
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By Keith Pugh,* W51U

SATELLITES
Artificially Propagating Signals Through Space

Back to the Basics

Once in a whi le it is good to go back and review the mult i
faceted topic of amateur radio satellites and answer some
of the many questions that come up ove r and over on

the AMSAT nets, at hamfests, and at club meetin gs. I will try
out a Question and Answer format to acco mplish this commu
nication . I can't ask and answer all of the question s heard over
the yea rs, but I will try to hit the most prominent ones. The
answers are covered in the literature and in some cases contain
my opinions. Naturally, there are seve ral correct answers to
some of these questions.

Q: Are amateur radio satellites new? How long have they
been aro und?

A: Th e first amateur radio sa te llite was Orbiting Satellite
Carryi ng Amateur Radio I, or OSCAR -I . It was launched on
Decem ber 12, 1961 fro m Vand enberg Air Force Base in Cali 
forn ia and circ led the Eart h transmitting the Morse code let
ters "HI" on the 2-meter amateur band. It was battery po w
ered and tra nsmitted until the batteries ran down. The speed
of the Morse characters was prop ortional to the temperature
of the satellite.

Q: How many amateur radio sate llites have been launched?
How many are sti ll active?

A: At the present time, the OSCAR designati on has been
awa rded to 6 1 satellites and the RS (Radios putnik) designation
to 18 that I know of. There have been numerou s CUBE sats
launched that achieved orbit; Iestimate 2 1.Thi s bring s the grand
total to 100. A score card is maintained on the AMSAT web
page. As satellites come and go, appro ximat ely 12 are opera
tional at any given time. Th is activity level has been maintained
for several years now. In the beginning, we were lucky to have
one at a time.

Q: Who builds the amate ur radio sa tellites and how are
they financed?

A: Amateur radio sa tellites are built prim aril y by vo lun
teers for AMSAT organizations wo rldwi de and by students
at schoo ls and universities . Most of the AMSA T " Birds" are
financed by donations from individuals aro und the wo rld . In
many cases the donations are for products such as so ftware,
books, clothing, etc. In some cases don at ion s, " in kind," of
equipment, services, launch op portunities, and so on , ha ve
co me from corporations, foundat ions, governme nt agencies,
and other groups. Ma ny of the sa tellites built by schools and
un iversities have bee n at least parti all y financed by educa-

*3525 Willifred Drive , Fort Worth, TX 76 133
e-mai l: <1I'5ill@slVbell.llet>

www.cq-vhf.com

tion gra nts. We have long since left the period of the "free
laun ch ," so we mu st now raise all or a significant part of the
money for our launches.

Q: Who controls the satellites? Must I have a separate license
to operate on them?

A: By regulation , satellites are licensed in the country of their
manufacture. The group that build s them generally maintains a
command station or a network of command stations. Hams
throu ghout the world regularly are asked for help gathering
telemetr y to aid the co mmand stations and using agencies
(schoo l projects). Your amateur radio license is all of the author
ity you will need to work or use the satellites. Membership in
the organizations that build and maintain the satellites is desir
able but is not usuall y necessary.

Q: What is the minimum amount of equipment neces sary to
operate on satellites?

A: The abso lute minimum is a dual-band FM HT covering
the 2-meter and 70-cm band s. In general, you will need a recei v
er for the satellite downlink and a transmitt er for the uplink.
These can be separate units or combined within the same unit.
The minimum antenna would be a long "rubber duckie." For
some satellites, equipment that is capable of SSB and/or CW is
necessary. There are also other spec ialized mode s available.

Q: What about antennas? Is a large dish necessary?
A: In general, not even a small dish is nece ssary . Most of the

current satellites have uplink s and downlinks on the 2-meter
and 70-cm band s where con ventional antennas are usable. For
the LEO (Low Earth Orbit ) satellites, omni-directional anten
nas can be used with success, particularly if a pre-amp is used
on the receive side. Small Yagis are very beneficial ; however,
with any directi ve antenna comes the necessity to steer it in, at
least, the azimuth dimension . As we go up in frequency, small
dishes, helicals, loop Yagis, corner refle ctors, Lindenblads, and
patches are popul ar. For HEO (High Earth Orbit) satellites,
higher ga in antennas are necessary, along with the requirement
to steer them in both azimuth and elevation.

Q: Oka y, I'm hooked. What equipment would be necessary
to form the basis of a good all-mode satellite station capable of
using all of the "Birds?"

A: First you will need a good multi mode transceiver capable
of simultaneous operati on on (at least) 2 meter s and 70 cm . Two
separate multimode transceivers for these band s can be used
instead . Tran sceivers such as the ICOM IC-910H, Yaesu FT
847, and Kenwood TS-2000 will fill this requirement. Some
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of the newer generation multimode transceivers, such as the
Fl'-817, can be utilized if two of them are used. Older multi
mode separates such as the IC-275 and IC-475 will fill the bill.
Many other older radios such as the Ff-726, Ff-736, IC-970,
and TS-790 can still be used as well; however, the capability
to comp uter-control these radios varies and may not be as good
as the current generation models. Some of these radios can be
purchased with additional bands- for example, 1200 MHz can
be included or "plugged in." A more versati le way to add other
bands is to add out-board transverters or converters.

An antenna mount that is steer able in azimuth and elevation
will be require d. It should be of a size such that it can handle
antennas for 2 meters, 70 em, and various microwave bands,
along with space for transverters, converters, mast-mounted
pre-amps, power supplies, etc.

Also, don't forget quality transmission lines and connectors
along with adequate weather proofing.

Q: Is a comp uter necessary to operate on the satellites? What
software is required ?

A: Years ago I always "hedged" on the first part of this ques
tion . Today I will say yes . The first thing you need a comput
er for is to predict when and where your satellite will be avail 
able to work. This can be done either with a good satellite
tracking program in your comp uter or you can go to several
online sites on the Internet. You can also get Keplerian data
for your favorite satell ites from the Internet.

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

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

For information on
becoming an AMSAT

member and supporting
ham radio in space,

visit the AMSAT
web site at

www.amsat.org

Tel. 1-800-FB AMSAT or 1-301-589-6062
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Second, a comput er is very useful for automating a station.
With proper interfacing, it can also control your antennas, com
pensate for Doppler shift, and do telemetry capture and decod
ing. Interface hardware and softwa re is much more readil y
available than it was just a few years ago.

Q: What is the difference between LEO and HEO satellites
and what are the characteristics of each?

A: Low Earth Orbit , or LEO, satellites are genera lly in cir
cular orbit s at altitudes ranging from 300 to 2000 km. Most
often they are in polar, 90-degree inclination, or near polar orbit.
Quite a few, includin g the ISS (Internation al Space Station),
are at inclination angles of 50 to 60 degrees. They make a large
number of orbits (14 to 16) per day, of which you will see 4 to
lOin range of your QTH dependin g upon station latitude. Each
pass will last for 7 to 20 minutes, depending upon satellite alti
tude and how close to an overhead pass you have.

High Earth Orbit, or HEO, sate llites may be in circular
orbits (GPS and geosy nchro nous sate llites) or elliptica l orbits,
such as the Russian Molynia and var iations of this one. The
apogee (high altitude) part of the orbit may be 30,000 to
60,000 km) and the perigee (low altitude) part of the orbit is
usuall y around 1000 to 1500 km. Amateur radio satellites such
as AO- I0, AO-13, and AO-40 were in this type of orbit and
permitted operation for 8 to 10 hours a day and worldwide
coverage. AMSAT' s vision is to have continuous, world wide
coverage throu gh satellites of this type by the year 20 12. The
Phase 3E satellite from Germ any and the Eag le satellite from
AMSAT-NA will fulfill this vision when they are launched
in high enou gh numbers.

Q: Why can 't I simply lock my antennas in place like my
satellite TV dish and forget it? Will I ever be able to do this?

A: All of the current amateur radio satellites are in orbits such
that they are constantly in motion relative to your QTH ; there
fore, your antennas must move. TV satellites are in a circular
orbit over the equator at an altitude (32,000 km) such that they
alway s maintain a fixed relationship to a point on the equator,
and thus a constant pointin g angle to your QTH. This spec ial
orbit is known as geosynchronous. Naturall y, it is a popul ar
orbit for commercial purposes. It is also relati vely expe nsive to
achieve and maintain. So far amateur radio has not been able
to afford this orbit; however, there is hope that space in a geo
synchronous satellite may be available at a reasonable cos t in
the near future as costs come down and excess space becomes
available.

Summary
Operation on the amateur radio satellites has never been eas

ier than or as afford able as it is now. Yes, it can be challeng
ing, but it is well within the capabiliti es of most hams if they
will ju st allow themselves to think about it. No, you don 't have
to be a rocket scientist to operate on amateur radio satellites.
However, if you will simply allow yourself to keep an open
mind and learn while using them, you may become a rocket sci
enti st. If you think of additional questio ns you would like for
me to answer, please contact me.

73, Keith , W51U
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By Dr. H. Paul Shuch," N6TX

THE ORBITAL CLASSROOM
Furthering AMSATs Mission Through Education

New AMSAT Lab Completes First "Satellite"

Where would you build
a ham satellite? At the
daw n of the Space

Age, OSCARs I and 2, the very
first ama teur radio satellites,
were lashed together in the
garages of a handful of dedi
cated San Francisco Bay Area
hams. The next few OSCARs
went together in more profes
sionally equipped commercial

laboratories, thanks to the generosity (and, in some cases , the
ignorance) of various amateurs' employers . Still later, universi
ties and colleges became home to satellite construction efforts,
a trend that continues to this day. Still, for its most ambitious pro
jects, AMSAT has required a more formal Satellite Integration
Facility to carry out the final phases of space hardware con
struction and testing . We've boasted two such facilities in our
nearly three-decade history, the first in the famous fishbowl at
the NASA Goddard Spaceflight Center in Maryland, and later,
another in a hangar on the Orlando Executive Airport in Florida.
Now, AMSAT satellite integration activities enjoy a new home.

As reported in a past column, AMSAT recently forged a pro
ductive partnership with the University of Maryland Eastern
Shore (UMES), which resulted in our acquiring a spacious satel
lite lab. The arrangement is decidedly synergistic: AMSAT owns
a clean-room large enough to house our biggest satellites, which
had long been in storage in Florida, but with no place to set it up.
UMES, on the other hand, occupies a large building a little south
of Salisbury, Maryland, but with no clean-room to set up there.
The agreement now in place allows UMES to house and use our
clean-room for its satellite projects, on a non-interference basis
with AMSAT activities . This clearly benefits us all.

But wait, there ' s more! If you order now, in addition to the
full set of Ginsu knive s, you also get this unprecedented edu
cational partnership .. . .

That' s right. In the words of last winter 's AMSAT press
release: "The agreement with UMES calls for AMSAT-NA to
work collaboratively with UMES to iden tify opportunities to
work together on satellite and related technology projects as
well as to work with their students and faculty to enhance hands
on studies and dissertation researc h. The possibil ity also exis ts
for AMSA T-NA scientists and engineers to receive Adjunct sta
tus at the UMES." In other words, we now have not just a new
landlord, but a new educational partner (hence, the inclusion of
this item in the "Orbital Classroom" column).

Therefore, it happened that in January of 2007 three rented
vans full of equipment were drive n north from Orlando, to join

*Director ofEducation, AMSAT
e-mail: <n6tx@amsat.org>
<wlVlV.AMSAT.org>
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Duct tape is like "The Force ": It has a dark side and a light
side, and it binds the univers e together.

up with half-a-dozen AMSAT volunteers at the new faci lity in
Maryland. Our stated mission was to unload the truck s and start
setting up our new lab. However, given a spacious new facili 
ty, who could resist the urge to throw a satellite together?
Certainly not AMSAT!

The inspiration for CoasterSat I came from the tab le ameni 
ties at the local restaurant where UMES and AMSAT volun
teers gathered for dinner the evening before move-in day.
Someone noticed that the square coas ters upon which our (adult)
beverages were place measured roughly ten centimeters on a
side . "Hey, that' s the size of a CubeSat," your author opined.
Thu s, the rather large die was cast.

Since no Jedi or AMSAT away-team ever goes anywhere
without a roll of duct tape, it didn't take long for CoasterSat to
take shape. Looking around the table for solar cells to line its
exterior, our gaze fell upon a plethora of properly colo red and
appropriate-s ize artificial swee tener packets. A pair of 6-inch
coffee stirrers resonated conveniently as a Vee antenna for 70
cm. Faster than you can say, "orbital insertion," a new AMSAT
bird was born !The result can be seen in the accompanying pho
tograph . Although CoasterSat may never pass its vibration and
thermal-vacuum chamber tests, this project speaks to the inno
vative spirit fostered within AMSAT and embraced by our edu
cational partners in Maryland.

Our next effort, integration of the most capable Eagle satellite,
may take just a little longer. Nevertheless, with the support and
assistance of our academic partners, we are well on our way into
orbit. UMES' s students gain hands-on experience . We gain new
orbital assets, and maybe a few new hams along the way. Seems
win-win to me. Clearly, "The Force" is with us. 73, Paul, N6TX
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By Tomas Hood,* NW7US

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

It's Open Season for Meteors

This past August did you see the Perseids meteor shower?
Did you work any of the meteor plas ma trai ls on ama teur
radio VHF (60r2 meters)? I' ve seen many reports of mod

erate success for operators in various regions of the world dur
ing the 2007 Perseids season. Along with worki ng meteors, a
mix of tropospheric duc ting often occ urs in some regions, and
I wonder if the two propagation modes ever co mbine. I'm inter
ested in hearing from you if you've observed and worked such
combinations of VHF propagation.

The 2007 autumn meteor season is open for OX hunters. Whi le
the Perseids meteor shower is one of the impressive yearly show
ers, partly due to the time of year in which it appears, the show
ers that will occu r over the next few months are grea t riva ls.

The Next Shower
One of the largest yearly meteor showers occ urs during

November. Appearing to radiate out of the co nstellation Leo
fro m November 10 through November23, the Leonids will peak
on the night of Nove mber 17 and the ear ly mornin g ofNovember
18. This shower is known to create intense meteor bursts. Since
the source of the Leonids, the Tempel-Tuttle co met, passed clo s
est to the sun in February of 1998, the years following were
expected to prod uce very stro ng displays. The grea test display
since 1998 was the peak of 3,700 meteors per hour in 1999.
Every year since then has been significantly less spec tacular.
However, a few (lo nely) forecasters think that we still might
have a meteor storm with an hourly rate of thousands of mete
ors someti me in the next several years . The more co mmon fore
cas t is that we' ll only have a rate of about 15 meteors per hou r.

The best time to work meteor scatter off the Leonids is around
II :30 PM, local time, in the Northern Hem isphere. The show 
er should increase in rate the closer you get to midnight , and
then move down toward pre-dawn.

A Possible Meteor Storm
in November?

Keep alert for the a-Monocerotids shower, which will occ ur
from November 15 through November 25. The peak will occur
on Nove mber 22 at 03 10 UTe. Norma lly, this shower produces
about five meteo rs per hour, but this year it may produce a burst
as high as 400 per hour. The most recent big burst was in 1995
with a repor ted ZHR (zenith hourly rate) of about 420. It was
expec ted that the ten-year cycle would result in a large storm in
2005 , but that never occurred. That is why we should stand ready
this year, as the cycle could be longer than anticipated.

Will this be the year of a return of the storm- level activi ty? If
so, it will make the prospect for excit ing meteor-shower radio
propagation probab le. Wej ust cannot know for sure, since it takes

*P.O. Box 9. Stevens ville. MT 59870
e-mail: <1111'7us@ /ljradio.org>
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a direct interaction with the comet dust trail by the Earth in order
to see such a higher rate of meteors entering the atmosphere.

The chances of Earth hitt ing a dust trail that is so narrow and
filamentary are slim.Thi s has proven true for most meteo rshow
ers in rece nt yea rs, when we have missed various meteor trails
nearly completely. During these misses, Earth slips between the
clouds, where there is only a sprinkling of meteoroids.

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

December 7 to December 17 will peak on December 14 at 1645
UTe. This is one of the better showers, since as man y as 120
visual meteors per hour (Z HR) may occ ur. It is also one of the
bett er showers fo r operators trying meteor-scatter propagation
fro m positions in No rth America . Th e Geminids is a great
shower for the meteor-scatter mode of prop agation , since one
doesn 't have to wait until after midn igh t to catch this one . The
radiant rises early , but the best operati ng time will be after mid 
night local time. Thi s shower also boasts a broad maximum,
lasting nearl y one whole day, so no matter where you live, you
stand a decent chance of working so me VHF/U HF sig na ls off
a meteor trail.

Fina lly, check out the Quadrantids from Janu ary I through
January 5, peak ing on January 4. This meteor shower is above
average, and this season peaks are ex pec ted at around 120 mete
ors per hour. The best day should be the morning of Janu ary 4,
just after midnight, and working through predawn.

Check out the website <http://www. imo.netfcalend ar/ > for
a complete ca lendar of meteor showers.

Working Meteor Scatter
Meteors are part icles (debris from a pass ing co met) ranging

in size from a spec k of dust to a small pebble, and so me move
slow ly while some move fast. When you view a meteor, you
typ ically see a strea k that persists for a little while after the mete
or van ishes. This "s trea k" is ca lled the "tra in" and is basicall y
a trai l of glowi ng plasma left in the wake of the meteor. The
meteo rs enter Earth's atmosp here travelin g at speeds of over
158,000 miles per hour. Besides being fast, the Leonids usual
ly con tain a large number of very brig ht meteors. The tra ins of
these bright meteors can last from several seco nds to several
minu tes. It is typical for these trains to be created in the E- Iayer
of the ionosp here .

Meteor-scatter propagat ion is a mode in whic h radio signals
are refracte d off these trains of ioni zed plasma. The ion ized trail
is produced by vaporization of the meteor. Meteors no larger
than a pea can produce ionized trai ls up to 12 miles in length in
the E-Iayer of the ionosphere. Because of the height of these
plasma trains, the range of a meteor-scatter co ntac t is between
500 and 1300 miles. The freq uencies that are best refracted are
between 30 and 100 MHz. However, with the developm ent of
new software and techniques, frequencies up to 440 MHz have
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that signal at the far end with dua l-diver
sity, hig h-gain receivers, which is not
everyone' s cup of tea .

Since we're at the very end of solar
Cycl e 23, and possibl y at the start of
Cycl e 24, aurora is very unlikely. Even if
there are periods when the solar wind
speed is elevated and is magnetically ori
ented in a way to impact the geomagnet
ic field , this is the season when statisti
cally we see very few aurora events.

I am looking forward to hearing from
you about your observations of VHF and
UHF propa gation. Please send your re
ports to me via e-mail, or drop me a letter
about your VHFIUHF experiences (spo
radic-E, meteor scatter?). I'll create sum
maries and share them with the readership.
I look forward to hearing from you. You
are also welcome to share your report s at
my public forum s at <http://hfradio.
org/forums/> . Up-to-date propagation
information is found at my propagation
center at <http://prop.hfradio.org/> and
via cell phone at <http://wap.hfradio.
org/> . Until the next issue, happy weak
signa l DXing . 73, de Tomas , NW7US

Feedback, Comments,
Observations Solicited!

The Solar Cycle Pulse
The observed sunspot numbers from

July through September 2007 are 15.6,
9.9, and 4.8, respectively. The smoothed
sunspot counts for January through
March 2007 are 12.0, I 1.6, and 10.8.

The mon thly 1O.7-cm (pre limi nary)
numbers from July thro ugh September
2007 are 71.6, 69.2, and 67 .1. The
smoothed I0.7-cm radio flux numbers for
January through March 2007 are TlS,
76 .9, and 76.0.

The smoothed planetary A-index (Ap)
from January throu gh March 2007 is all
8.4 . Th e monthly readings from July
through September 2007 are 8, 7, and 8.

The smoothed monthl y sunspot num
bers forecast for November 2007 through
January 2008 are 20 , 23, and 25, while
the smoothed monthly 1O.7-cm is pre
dicted to be Tl , 81, and 89 for the same
period. Give or take about 12 points for
all predictions. Notice that this indicates
a rise that correlates with the start of solar
Cycle 24. While predictions are for mid
2008 to be the official start of Cycle 24,
the real figures and analysi s indicates that
Cycle 24 is under way .

(Note: These are preliminary figu res.
Solar scientists make minor adjustments
after publi shing , by careful review.)

Autumn Outlook
Autumn (November through January)

is a relatively quiet season, with very lit
tle if any TEP (tra nsequatoria l propaga
tion). TEP, which tends to occur most
often during the spri ng and fall, requires
high solar activity that energizes the
ionosp here enough to cause the F-layer
over the equatorial region to support VHF
propagation. The normal TEP signal path
is between locations on eac h side of the
equator. However, without the level of
solar activity needed to keep the F-layer
energi zed enough for VHF propagation,
the se path s don't materialize. The fall
season ofTEP usually tapers out by mid
November.This year, though, TEP will
be rare , if it occurs at all.

Tropo spheric-ducting propagation dur
ing this season is fairl y non-existent , as
the weather systems that spawn the inver
sions needed to create the duct are rare.
On the other hand, using tropospheric
scatter-mode propagation is possib le, but
one needs to have very high-power, high
gain antenna sys tems. Having dual
receivers in a voting configuration would
also help . The idea is to use brute force
to scatter RF off water drop lets and other
airborne particles and capture some of

been used to make successfu l radio con
tact s off these meteor trains.

Lower VHF frequencies are more sta
ble, and contacts last longer off these ion
ized trail s. A 6-meter contact may last
from a second to well over a minute. The
lower the frequency, the longer the spe
cific "opening" made by a single meteor
train. Conversely , a meteor' s ionized train
that supports a 60-second refraction on 6
meters might only support I-second
refraction of a 2-meter signal. Special
high-speed digital modu lation modes are
used on these higher frequencies to take
advantage of the limited time avai lable
for example, high-speed CW in the neigh
borhood of hundreds of words per minute .

A great introduction by Shelby Ennis,
W8WN, on working the high-speed
meteor-scatter mode can be fou nd at
<http ://www.amt.org/Meteor_Scatter/
shelbys_welcome.htm> . Palle Preben
Hansen, OZ 1RH, wrote "Working DX on
a Dead 50 MHz Band Using Meteor
Scatter," a great working guide at <http://
www .uksmg.org/deadband.htm>. Ted
Goldthorpe, W4VHF, has also created a
good starting guide at <http://www.amt.
org/Meteor_ Sca tt e r/l e ts ta lk-w4vhf.
htm> . Link s to various groups, resources,
and software are found at <http://www.
amt.org/Meteor_Scatter/default.htm>.
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By Dr. H. Paul Shuch,* N6 TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

When Will We Reach India?

When, one well may ask, will SETI succeed? We' ve been
at this business for about a half century now, search
ing for radio evidence of our cosmic companions, and

so far without success. Is this an open-ended enterprise, or is
succe ss in our sights?

At the SET I Institute, our friend and colleague Seth Shostak
(you may know him as radio amateur N6UDK) has been grap
pling with this question, and he proposed an answer. In 2004 ,
he submi tted an article to the prestigious scientific journal Acta
Astronautica entitled "W hen Will We Detect the Extra
terrestria ls?" Not one to shrink from controversy, Seth hung it
all out there by proposing a defin itive answer : within 20 years.

What led a respected scientist to take such a bold step, to go
on record predicting SETI success within a single generation?
Certainly, I'd never make such a prediction. (About a dozen
years ago, I predicted 5,000 Project ARGUS stations would be
online by the year 2000 ... and the actual number turned out to
be just over a hundred.) No, I would have counseled caution,
but Seth just had to go out there and make his numbers public.
Did he pull his prediction out of a hat?

Hardly. What Dr. Shostak did , what we all do, is take the mea
sure of the problem, state a set of assumptions, and attempt a
plausible extrapolation from where we are now to where we
need to arrive . Based upon his assumptions about the nature of
ETI (which are just as valid as anyone else's), and his knowl
edge of technological trends (which is extensive, given his close
invo lvement with the deve lopment of the Allen Telescope
Array), he made a reasonab le leap: At the rate our observa tional
capacity is growing, if they're there and are like we think they
are, we should have succeeded in detec ting ETI by 2025.

You can quibble abou t the specific assumptions, but the
methodology is sound. It reminds me of the prediction
Chri stopher Columbus offered to Queen Isabella just as he was
leaving port : "If our assumptions are correct, then I should reach
India in sixty days."

Of course, Columbus never reached India. Instead, he bumped
into a land mass the existence of which he had no reason to
anticipate, no way to predict. Unwittingly, unknowingly,
Columbus discovered the New World . Thus, I guess you' d have
to call his quest a failure .

So too may the SETI enterpri se end up a total failure. We may
never pull that elusive radio beacon out of the aether. However,
in trying, we are developing some incredible new technology,
the very technology Seth considered in making his bold pre
diction. Also, no one can say what great new discoveries tech
nology might enable, along the road to SET I success or failure.

"Executive Director Emeritus, The SET! League, Inc.
<www.setileague.org>
e-mail: <n6tx@se tileague.org>
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At a recent InternationalAstronautical Congress, Seth Shostak,
N6UDK, sought to answer the question "When will we detect
the extraterrestrials ?" Seth chairs, and the author co-chairs,
the SET! Permanent Study Group ofthe International Academy

ofAstronautics. (N6TX photo)

I find the title of Shostak ' s articl e especially interesting,
because it underscores a paradigm shift that has occurred with 
in his and my lifetime. In SETI science's formative days, the
deeply held perception in scientific circles was that life on Earth
is unique. Today, the overw helming majority of experts envi
sion a universe teeming with intelligent life, just waitin g to be
discovered. It is no wonder, then, that the articl e in question is
entitled not "Will We Detect the Extraterrestrials?" but rather
" When?" The existence of intelligent alien spec ies is now
accepted as a give n. What remains to be determined is the when
and the where. Seth Shostak has alread y made a guess as to the
when, so I will now venture a prediction about where:

We won't find them in India , but rather in some previously
unknown New World.

73, Paul, N6TX
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Doraville, 1 mi.no. of 1·285
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SUNNYVALE,CA
510 LawrenceExp. #102, 94085
(408) 736-9496
(800) 854-6046
Howard, W6HDC, Mgr.
So. fromHwy. 101
sunnyvare@hamradio.com

PHOENIX, AI
1939 W. DunlapAve., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi.east of 1-17
phoenlx@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr. 22191
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Steve , W4SHG, Mgr.
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~
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newcastle@hamradio.com

DENVER,CO
8400 E. Iliff Ave. #9, 80231
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(800) 444-9476
John, N5EHP, Mgr.
denver@hamrad io.com

BURBANK,CA
1525 W. MagnoliaBlvd, 91506

lB18) 842·1786
800)854-6046

Eric, K6EJC, Mgr.
Magnolia between

S.Victory & Buena Vista
burbank@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 921 23

1
858) 560-4900
800)854-6046

Tom, KM6K, Mgr.
Hwy. 163& Claremont Mesa
sandlego@hamradio.com

OAKLAND, CA
2210 LivingstonSt., 94606

1
510) 534·5757
800)854·6046

Mark, WI7YN, Mgr.
1-880 at 23rd Ave.ramp
oakland@hamradio.com

PORTLAND,OR
11705 SW. Pacific Hwy.
97223

1
503) 598·0555
800)854·6046

Leon, W7AD, Mgr.
Tigard-99W exit
fromHwy. 5 & 217
portland@hamradio .com
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ANAHEIM, CA
(Near Disneyland)
933N. Euclid si, 92801

1
714) 533-7373
800)854-6046
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viewing of Audio Scope and other display features.
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HF/50 MHz 100 W All Mode Transceiver

FT-450 AutomaticAntenna TunerATU·450 optional

FT-450AT With Buill-in ATU-450 AutomaticAntenna Tuner

~X~~.'~l£
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (714)827-7600

For the latest Yaesu news, visit us on the Internet:
hUp:Jlwww.vertexstandard.com

HF/50 MHz Transceiver

FT-2000
• 200 W Version with External Power Supply
• 100 W Version with Internal Power Supply
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