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DIGITAL IFFILTERS
Nooptional fillers tobuy! All the fillers you
want are at your fingertips Simply dial-in
the desired width and selectsharp orsoft
shapesforSSB and CW modes.

HIGH STABILITY CRYSTAL UNIT
The7000 incorporatesahigh-stability
master oscillator, providingO.5ppm (-O°C
to+50°C).Amustfor data operation!

DIGITAL VOICE RECORDER (DVR)
The OVR makes portable contesting ormini­
OXpeditions abreeze! Recordyour callsign, CO, or
other information in4transmit playback memories
with alphanumeric labels.Record incomi ng signals
forup to25 minutes, too!

DDS (DIRECT DIGITAL
SYNTHESIZER) CIRCUIT
lcorns new DOS circuit improves
C/Nratio, prov iding clear, clean
transmit signal inal l bands.

AGC LOOP MANAGEMENT
The digital IF filler &manual notch filler

are included in the AGC loop, so you
won't have AGC pumping

USER-FRIENDLY
KEY ALLOCATION
Eight ofthe most used radio functions
- such as NB,NR, MNF,and ANF - are
controlled by dedicatedfunction keys
Thosekeys are groupedaroundthe
display foreasy visibility.

35W OUTPUT IN70CM BAND
High power MOS-FETamps supply
35W output power in70CM band as
well as 100W inHF/50MHz bands and
50W in2M.

TWO POINT MANUAL
NOTCH FILTER
Pull out the weak signals! Apply 70d 3
ofrejection totwo signalsat once!

Conquer the world, one mini-DX at a time!
Makes ham radio so much fun , you'll never want to leave the car again.
Or your home. The 7000 is ideal as amobile or base station. So much
power and so many features,yet such asmall footprint. Must be an Icom.
Visit your authorized Icom dealer today and start conquering the world.

For the love of ham radio.
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HF/6M @ 100W (40W AM). 2M @ SOW (20W AM).

70CM @3SW(14W AM) • DSP2
- Dual DSP Processors

• DigilallF Fillers • Twin Pass Band Tuning • Multiple

AGC Loops • MNF2
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PHOENIX, AZ
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(603) 898·3750
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Chuck, N1UC, Mgr.
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Mark, WI7YN, Mgr.
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BURBANK,CA
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Eric, KA61HT, Mgr.
VictoryBlvd. at Buena Vista
1 mi. west 1-5
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DENVER,CO
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1
303) 745-7373
800)444·9476

Joe, KD0GA, Co-Mgr.
John N5EHP, Co·Mgr.
denver@hamradio.com

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

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720

1
302) 322-7092
800)644·4476

Rick, K3Tl, Mgr.
RT.1 31/4 mi.,So. 1-295
delaware@hamradio.com

PORTLAND,OR
11705 S.w. Pacific Hwy.
97223

1
503) 598-0555
800)854·6046

Leon, W7AD, Mgr.
Tigard-99W exit
from Hwy. 5 & 21 7
portland@hamradio .com

SUNNYVALE,CA
510LawrenceExp. #102
94085

1
408) 736-9496
800)854·6046

Dan, K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So. fromHwy. 101
sunnyvale@hamradio.com

2M @ 7W • Optional D-STAR
format digital operation features
include callsign calling , up to
20 character text message, &
position excnanue" • CTCSS/
DTCS encode/decodew/tonescan
• Also available in a sport version

and a 70CM version
(IC-U82)o

ICOM"

• 2M/70CM • 70 memory channels
• 6W output >CTCSS encode/decode
w/tone scan • Auto repeater • Easy
operation! • Mil spec 810, C/O/E· '
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IC·T7H Dual Band Transceiver

• 5.5W output - 107 alphanumeric
memories- Customizablekeys- Auto
repeater- PCProgrammable · CTCSS
encode/decodew/tonescan- Drop-in
trickle charger included
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• 160-2M· @ 100W · 32 bit IF-DSP+ 24 bit AD/DA
converter- Selectable IFfiltershapes for SSB & CW
• EnhancedRx performance

IC·T90A TripleBand Transceiver

• 6M/2M/70CM @ 5W • Wide band
RX 495kHz - 999.999MHz· · • 500
alphanumeric memories · Dynamic
Memory Scan (OMS)• Backlit keypad &
display · CTCSS/DTCS encode/decode
w/tone scan • WeatherAlert
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• 65W Output · Optional D-STAR format digital
operation & NEMA Compatible GPS interface ·
CTCSS/DTCS encode/decode w/tone scan · 207
Alphanumeric Memories · Weather Alert

IC·2200H 2M Mobile Transceiver

• 2M/70CM • VV/UUNU • Wide band RX inc. air
& weather bands · Dynamic Memory Scan (OMS)
• CTCSS/DTCS encode/decode w/tone scan •
Independent controls for each band- DTMF Encode
· 212 memory channels - Remote Mount Kit Inc.

• 160-6M @ 200W • Four 32 bit IF-DSPs+ 24 bit
AD/DA converters · Two completely independent
receivers - +40dBm 3rdorder interceptpoint

IC·2720H Dual BandMobile

• 160-6M • 100W • Adjustable SSB TX bandwidth
• Digital voicerecorder - Autoantennatuner- RX:30
kHzto60MHz· QUiet, triple-conversion receiver- 32
bit IF-DSP· low IMDroofing filter · 8 ChannelRnY
TXmemory - Digital twin passband tuning· Autoor
manual-adjust notchwith 70 dBattenuation

IC·7800 All Mode Transceiver

IC·756PROIII All ModeTransceiver

o 10 watts • 100alphanumericmemories · Wireless
inlerneUnetworkaccess capable · High speed digital
data,digital voice,andanalog FM communication- PC
control viaUSB port - Analog FM modeavailable

1D·1
1.2GHzTransceiver

o 75 watts · Dynamic Memory Scan (OMS) •
CTCSS/DCS encode/decodew/tone scan - Weather
atert - Weather channel scan - 200 alphanumeric
memories

o Proven Performance · 160·10M· /6M/2MI70CM
o All mode w/DSP · HF/6M @ 1DOW, 2M @ 50W,
440MHz@20W· CTCSSencode/decodew/tone scan
o Auto repeater - 107 alphanumeric memories

IC·7000

IC·706MKIIG All ModeTransceiver

IC·V8000 2M MobileTransceiver

o 160-10M/6M/2MI70CM
o 2x DSP • Digital IFfilters I

o Digital voicerecorder
02.5"color TFT display
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o 160-1OM · @ 100W • 12V Operation • Simple to
Use· CW Keyer Built-in - OneTouchBand Switching
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LINt OF SIGt-IT
A Message from the Editor

Gordon West, WB6NOA, Ham of the Year

Gordon West, WB 6NOA, CQ VHF
magazine Features Editor, has been
se lec ted as the 2006 Dayton Ham­

vention® Ham of the Year. He will be hon ­
ore d later this month at the conve ntion.

A licen sed ham radi o operator for more
than 40 yea rs, Gordo (as he prefers his fr iend s
ca ll him ) is best known for teachin g ham radi o
c lasses and pub lishin g study guides. An
ARRL Ce rtified Instru ctor and Instru ctor of
the Year. Go rdo ha s been responsibl e for
thousand s of amateur radio operators obtain­
ing their licenses. He is also a Radio Club of
America fellow.

Go rdo has been teachin g ham rad io class­
es for nearly 40 yea rs. In the 1980s, Gord o
and his wife Suzy, N6G LF, began team teach ­
ing their classes unde r the name Gordon West
Rad io School. These c lasses include night
and wee kend sess ions on co llege ca mpuses .
in co unty and city government build ings, and
eve n at marinas. Wh erever interes ted persons
ga ther. be it 75 or 200. there is Gord o pro­
mot ing the hobb y. He also teaches cla sses for
Commercial Rad io operators. as we ll as pro­
vidi ng free Technician Class amateur radi o
license training for youth and ce rtified emer­
gency responders for co mmunity emergency
response team s (CERT).

Gordo also teaches ham radio classes annu­
ally for the Northern Ca lifo rnia Handiham
Rad io Ca mp. In add ition. he vo luntee rs with
the A merica n Red Cross co mmunications
tea m in Orange Co unty. Ca lifo rnia . Co m­
mentin g on these volunteer activities , Gord o
says that it is his way of g iving so mething
back to a lifetim e hobb y that has meant so
much to him .

Gordo has publi shed hundreds of articles
on amateur rad io. commercial radi o. and C B
rad io. At one time in the late 1970s, Gord o
was the editor of CB Magazine. succeeding
the late Leo Sa nds. A bit of trivia that Go rdo
doesn't remember is that once . while serv ing
as edi tor of CB Magazine. he se nt me a rejec­
tion letter.

T he reverse has never bee n the case with
me as the edi tor of CQ VHF. however. I am
happy to have Gord o as one of the feature ed i­
tors of this magazine. He has co ntributed at
least 20 articles and shorts to CQ VHF since
its rebirth four years ago at Dayton .

Go rdo lives in Costa Mesa. Ca lifo rn ia.
where he has statio ns operational from 3.5
MHz to 10 GH z. A rece nt tornado. a rare
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occ urrence in the area, damaged his tower s
and beam s. but that hasn't deterred Gordo
from spend ing at least a co uple of hour s a day
encouragin g new ham s to ge t on the ai r via
the man y nets that he runs.

We at CQ VHF magazine join with sco res
of ham radi o operators around the world in
con gratulating Go rdo on this fine recognition
of all that he has co ntributed to the survival
and futur e of our hobby.

In This Issue
From bottom s to top s: From the bottom of

the sunspot cyc le to the top of the sky, this
issue contains articles that appeal to both ex ­
tremes of our niche in the hobb y. Regardin g
the bottom of the sunspot cyc le, Lan ce
Co llister, W7GJ, writ es about the man y con ­
side rations for a successful 6- meter EME sta­
tion. co ncluding that it is not an impossibili ­
ty for the average operator to be on the moon
on this band . Also pertaining to the bott om of
the sunspot cycle is the Propagati on co lumn
by Tom as Hood , NW7US. who writes about
the prediction that the next sol ar cycle will be
a dand y.

Regarding the top of the sky, the husband­
and- wife team of Jerome, K5IS. and Bobette.
N5IS. Doer rie wr ite about how to achieve a
wider (a lbe it temporary) coverage of2- meter
co mmunications fro m the relatively flat land s
of the north ern tip of the Texas panh andl e by
way of a surplus wea ther balloon . Also writ­
ing abo ut the sky is Airborne Radio co lum­
nist Del Sc hier , K IUHF, who covers radi o
sys tems in model ai rcraft.

Go ing eve n higher in the sky, all the way
up to the International Spa ce Station , is Keith
Pugh, W5I U, who writes about the first dual­
orbit ARISS QSOs that took plac e in Feb­
ruary and involv ed a schoo l in Dale , Okla­
hom a on the first orbit and an e leme ntary
schoo l in Dallas. Texas on the seco nd orbit.
Keith a lso covers the latest activities from
space in his Sa tellites co lumn.

Eve n higher up, Antennas co lumnist Kent
Britain. WA5VJB . writes about co nstruc ting
ante nnas for G PS recei ver s. Going into deep
space is Paul Shu ch, N6TX. who again cov­
ers the search for ex trater res trial intell igence.
A bit clo ser to hom e is a new column that Paul
is starting with this issue. Ent itled The Orbital
Classroom, in this co lumn he expl ores ways
in which amateur radio communications in
space ca n be used educa tionally to enco urage

young people to becom e par t of our hobby.
Fro m the bottom to the top of the micro­

wave ba nds is Steve Hicks. N5AC. who
wri tes about band switchin g across the micro­
wave spec trum whil e co ntest ing as a rov er.
Also on top of the microwave bands is G [­
don West, WB 6NOA. who tells how to en­
co urage the FM operator to co ns ide r o per l­
ing on 10 GHz .

Speaki ng of co ntes ting, Kevin Kaufhold,
W9GK A, writes about the historical trends ol
CQ magazine spo nsore d VHF co ntes ts . The
statistical model that he uses is det ailed in a
paper entit led "A Sta tistica l Mod el of VHF
Co ntes t Ac tivity," to be published in the 200t
Co nfere nce Proceedings of the Ce ntra l State,
VH F Soc iety .

So mewhere in the middl e of thc VHF spec­
trum is Joe Moell, K00V. who writes in hi>
Homing In co lumn about pulsed emitte rs neal
220 MH z. Speak ing of hom ing in, Joe recent­
Iy announce d that the O H-KY- IN Amateur
Radio Soc iety is co nducting a special h idden­
transm itter hun t cha mpionship for blin d anc
visua lly impaired person s during the Daytor
Ham venti on® . For more informa tio n on this
unique T-hunt vis it the webs ite <http://www
ardfusa .co m!>.

Spea king of the bottom. thi s tim e meaning
the ground, Larry Higgin s, W5EX, and JO(
Jank owski. W5KTX, tell how to ge t a gooc
gro und in roc ky soi l by literall y connecti ng
wires to rocks. Wh en it co mes to ge tti ng <
good eart h gro und in the boon ies. there is nc
more pounding roc ks for these two ham s.

Regardin g far-o ut digi ta l co mmunications
HSMM co lumnist John C hampa , K80CE..
tell s of the 6-me ter experime nt now under
way that pertains to the long-range transmis
sion of digital data on that band . Al so per
taining to digital co mmunica tions, ICOM ' :
Amateur and Recei ver Product s Divisior
Manager , Ray Novak. N9J A, reveal s how lJ·
STA R was used successfully by the US Arm)
and FEMA in fie ld tests ea rlier thi s yea r.

There yo u have it: Fro m to p to bottom arx
from cover to cover, in yo ur hands is aneth
er great editio n of the magazine wi th the bes
coverage of our niche in the wo nde rfu l hobbj
of ama teur radio. Perh ap s the next issue wil
co ntain a co ntribution fro m yo u. If so . 11001
forwa rd to receiving your qu ery abo ut writ­
ing for CQ VHF magazine.

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

Vis it Our Web SJe~
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Considerations for Successful
6-Meter EME DXpeditions

As the bottom of the sunspot cycle nears, faithful 6-meter DXers seemingly are stalled in
their quest to increase their countries worked totals . The only way around this dilemma
is via EME. W7GJ tells how to make those EME QSOs happen on the Magic Band.

By Lance Collister,* W7GJ

U
ntil only a few yea rs ago, the prospects of usin g the moon
to co mplete a 6- meter contac t with a rare DXp ed ition or
portable station were ex tremely rem ote. However , the

increased se ns itivi ty of the rece ntly developed JT 65 digital
modes by K IJT greatly enhances the viability of such "U ltra
Long Path " co ntacts. It is ass umed that JT 65A mode will be a
key element to success in any 6-meter EME DXpedition, and
also that interested 6- meter EM E opera tors are alread y famil­
iar with this mode. Th e standa rd mode for co mmunications on
6- meter EME has become JT65A, which is the most se nsitive
of the JT65 modes. Detailed instructions of how to effec tive ly
use the WSJT softwa re for JT 65A EME co ntac ts are ava ilable
elsew here and will not be covered here. New JT65 users are
urged to review the following sites:

<http://www.bigskys paces.co m/w 7gj/JT6 5chec klist.htm>
<http://pulsar.princeton.edu/- joe /K IJT/Documentation.htm>

Our current time near the bottom of the so lar cycle is the opti-
mum time for 6-meter EME, and the amount of activity on it has
been increasing dramatically. Remember that an EME station
with a larger antenna esse ntially "makes up for" a smaller anten­
na on the DXpedit ion end of the circuit. Therefore , the increas­
ing number of larger home stations (both with and without ele­
vation) greatly increases the chances for success by a smaller
DXpediti on station, provided ce rtain co nside rations are
addressed well in adva nce. In fact , the portabl e 6-meter EME
station now can probably fill up as much time as is desired on
EME contacts, with in the constraints of available moon time.

Th is is by no means to suggest that 6- meter EME is co m­
monplace or trivial. In fact, nothin g could be further fro m the
truth ! Six meters rem ains one of the most difficult band s on
which to opera te moonb oun ce, and the situation is exacerbat­
ed by the fac t that 50 MH z signals are high enough in frequency
to be affec ted by tropospheric ductin g and low enough to be
adve rse ly affected by ju st about any kind of perturbation in the
ionos phere. Of co urse, too, even when conditions are most
favorable for EME, you always run the risk that Faraday rota­
tion will change the polarit y so that one (or both ) stations will
not be able to copy the other ! Thi s polari zation shift is what
makes it very rare for two stations to be copying each other at
the same time, and is the reason why EME schedules are often
so long-to permit each station to have a chance to exchange
required co ntac t inform ation with the other.

*P.O. Box 73. Frenchtown. MT 59834
e-mail: <11'7g}@acce.l'.I'outwest.colll>
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M2 6M7 antenna at OX3LX. March 2005. (Photo courtesy
ofOZ/ DJJ)

Certainly, if you are a DXpedit ioner stric tly interested in the
number of co ntac ts with the simplest equipment, HF is a much
more attracti ve option. However , if yo u enjoy the challenge as
well as the reward in overcomin g the odds and co mpleting con­
tacts by se nding signals 3/4 milli on kilometer s, then yo u are just
the type of DXer for 6-meter EME! I have always thought of
EME DXin g as having much in co mmon with fly fishing. If
yo ur pr imary interest is to obtain a large number of fish, you
could dri ve to the fish market. However , if you are more inter­
ested in relyin g on yo urse lf, in a way that will require all your
skill and cunning, then fly fishin g will be more thrilling and
rewarding- even if some ge t away! Like fly fishing, it is the
challenge of the adventure and the process-plus the thrill of
actually land ing one-that makes it so rewarding!

----,
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Six-meter EME array at W7GJ (4 x M2 6M9KHW f ed with ISis-in ch heliax).

M2 6M7JHV Yagi installed above the
Jersey Amate ur Radi o Club ill May

2005 . (Photo courtesy of GJ8BCG)

FT5XO 6-meterantenna (M2 6M7NAN "Trip Yagi "), March 2005. (Photo courtesy
of W7EW)

Th ere are a number of different ap­
proach es that can be used by a success ­
ful 6-meter DXpediti on station, and it is
not my intent here to attempt to prescribe
any single protocol that has emerged as
bein g most successful. Because this is
such a new aspect of 6-meter DXing, we
are all learning from the experience of
each DX operation. However , there are
definitely certain subject area s which will
need to be co nsidered prior to embarking
on a successful DXpedition, and I hope
to discuss a few of these elements that are
parti cul arl y relevant to 6-m eter moon­
bounce in order to assist stations think­
ing about preparing for 6-m eter DXpe­
ditions. I also will suggest some possible
operating opti ons that have come to light
through recent 6-meter EM E DXp edi ­
tions that might be used to increase effec­
tiven ess durin g futur e operations.

Planning
Certainly, the first thin g to conside r

when you are selecting a location to set
up for a 6-m eter EME DXpedition is to
find a good quiet locati on . For most of us,
the local noise that surrounds us where
we live is something beyond our con­
trol. There are many people who live in

urban areas who co nstantly strugg le with
high noise levels and cannot imagine
adding a preamp to make their receivers
sensitive enough to copy weak signals on
the 50-MHz band! One of the advantages
offered by a chance to set up a portable
EME stati on is the possibility of findin g
a plac e to avoid the high noise that

plagues so many stations on the "Magic
Band ." Ideally, you will be able to find a
spot that will not req uire you to aim the
antenna tow ard high-power RF transmit­
ters, industrial areas, noisy street lights,
power lines, or other noise sources that
will mask wea k signals.

(Continued Oil page 65)
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Greater Range at 100,000 Feet

"To get greater range on VHF, get your antennas higher. Go c limb a
mountain ,"-The Old Timer

By Jerome,* K5IS, and Bobette, ' N51S, Doerrie

There' s not much in the way of mountains on the high plains
of the Texas and Oklaho ma panh andl es. The local weak ­
signal ope rators joke about the intersta te ove rpasses bein g

20-dB hills.
The A RRL Anten na Book lists the formula for line-of-sigh t

rad io hori zon as D (miles) = 1.415 times the square roo t of the
ante nna height in feet. An altitude of 10,000 feet yields a range
of 142 miles.

We considered erect ing a 10,000 foo t tower, but qui ckly dis­
carded that idea . A small private airplane could eas ily reach this
altitude and wo uld be much chea per than the tower. We have
operated radios from the back sea t of an airplane in spite of the
engine noise. We knew there had to be a better way, though .

Operating on the summit of one of the 14,000 foot mountain s
in Co lorado gives a similar communications range. However,
wea ther factors ca use operator d iscomfort .

If radios ca n be carried to 100,000 feet, the range becomes
447 miles, prov iding the possib ility of stations 800 miles apart
being ab le to co mmunicate for a few minutes. Placin g the anten­
na and rad io equipme nt at 100,000 feet ove r Booker (northeas t
co rne r of the Texas panh andle), the co mmunica tions ran ge
co uld reach ham s near Dall as, Albuquerque, Den ver, and
Kansas City . The challenge becomes one of how to climb to
100,000 feet and still maintain operator co mfort.

The solution : Use a wea ther balloon to ca rry the electro nics
aloft.

In the fall of 1992 , Bobette , a high schoo l physics teacher ,
started the Perryton High School Reach for Space program as
an enrichment project for her sc ience students. Our first bal­
loon flig ht was in the spring of 1993. In this articl e we descr ibe
some of our ex per iences and tell what we have learned ove r the
past 13 years fro m flying "weather" balloons up into the thin
air of near space.

First We Thought
We Needed Balloons

It began when Bobette attended a presentation on remote sens­
ing at the state scie nce teachers conference. A contest ca lled
Sky View, spo nsored by the Texas Space Grant Co nso rtium,
involved taki ng pictures from a platform in the air-either a bal­
loon or a kite. It had obvious amateur radio app lications, because
the camera probably would need radio signals to trigger it.

*e-mail: <k5is@llOtmail.com>
t e-mail: <bdoerrie@yallOo.com>
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Photo A. It takes a committee to prepare the payload, especially
when there are prob lems. (All photos courtesy the authors)

In 1992 at a ham fest in Amarillo, Texas, we found a surp lus
dealer with a case of weath er balloo ns. A deal was made and
we had ba lloon s. We knew nothing abo ut lift capac ity, asce nt
rates, burst alti tude, trackin g, recovery, amo unts of hel ium
needed , regulation s, or the effect of age on latex balloons. We
had balloons and we began our journey on the learnin g curve.

At tha t time, publi shed information on the subjec t was very
diffi cult to find. Bill Brown , WB 8ELK , was encouragi ng ATV
interest groups to use ball oon s as a platform for television
repeaters . Deta ils of various first flights were feat ured in his 73
Magazine ATV co lumn. We read several of the arti cles and
decid ed we were ready to fly.

On a Sa turday in March 1993, painter' s dro p cloths were
spread on the floor of the auto shop at Perryton High Schoo l.
Payload piece s were assembled in a Styrofoam" picni c cool­
er. Balltra ck (DOS vers ion) was running on a computer. A
Samsung 35-mm came ra was taking pictures ofshoe laces every
three minutes. In addition, a label wit h our co ntac t info rma tion
and offer of a reward if the payload was found by someo ne else
was taped to the cooler.
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Th e ball oon , a surplus 1400-gram
Kaysarn, was getting larger and larger as
it filled with hel ium . We thu s thought it
would be a goo d idea to fini sh the fillin g
process outside . Th ere is some thing
about helium fillin g a balloon that just
see ms to cau se wind to app ear. It ' s
magic ! In this case, as the ballo on was
inflatin g so me wind started spinning our
ball oon around and around, twistin g the
neck tight. Th e hel ium had to be shut off
and the balloon untwisted .

After a few minutes, which see med like
forever, the balloon was fully inflated.
Whil e we were attac hing the payload to
the ball oon at the neck , the ballo on enve­
lope broke free, flying about as if it were
an escaped bird . Th e payload stay ed
behind for us to stumble over.

From this initia l experience we learn ed
two lessons:

Lesson 1: Don 't start the camera until
jus t before liftoff.

Lesson 2: Have extra helium on hand.
We had more balloons, but were out of
helium.

With having learned these lessons, we
were now in itiated into the Fraternal
Ord er of Ham Ballooni sts !

It was the sa me so ng, second verse
when preparations were under way for
laun ch in Jul y. Again we used the
schoo l's auto shop, but thi s time becau se
of strong surface wind gusts we finished
fillin g the balloon inside. When we took
the ball oon outside, we had di fficulty
clearing the building and vehic les before
releasing the balloon .

Th e sight of the ascending balloon and
payload was beautiful and enhanced by
the shouts of joy from the laun ch team .
Th e Ballt rack predi ctions indicated the
flight would start out to the north east and
then loop back around and travel 100 miles
west in six hours. We thought we had lots
of time, so we let our attention wander
fro m the balloon, and 93 minutes into the
flight the beacon signals vanished.

Here is where we learn ed five more
lessons:

Lesson 3: The trackers' attention
should be on the balloon position at all
times. We had to run a newspaper article
entitled "Los t, One Reall y Ugl y Bal­
loon." Th irty days later we retri eved the
balloon . We got lucky, and some boys
ridi ng dirt bik es in a pasture 17 miles
northwest of Perryton found the remains
and ca lled us.

Lesson 4: Use better packaging than
Styrofoamt- picnic coolers. On the way
down, the pay load hit a boulder and the
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Photo B. Filling the balloon is a group effort-one person to control the helium, one
to be sure the balloon doesn't twist, and at least two to keep the balloon upright.

co ntents inside shot upward , burstin g so ft brown co tto n or surg ica l gloves
through the lid. The crystal ca me out of while working with the balloon to protect
the socket, caus ing the 2-w att 146.5 2- the frag ile surface.
MH z tran smitter to cease oper ation. Lesson 6: Have plenty ofline between
Ironically, even after 30 days in the rain sections ofthe payload. We ofte n use six
and sun the tran smitter wo rked when feet or more to prevent tanglin g, as appar­
another crystal was plug ged in! ently happ ened in the second flight. A

Incidentall y, cha se team members had payload without an open parachute can
driven within a mile and a half of the para- hit the ground at over 100 mph! Th is leads
chute and payload looking for it. Th e us to the next lesson . ...
videotape of the launch shows someo ne Lesson 7: Use a hoop on the parachute
grabbing the balloon with a pinch grip to lines to help keep the lines fro m tangling
prevent the balloon from hittin g a vehicle. and the chute open.

Lesson 5: Handle balloons gently. Th e At about thi s tim e all of the balloon
Kaysam balloon has an initial thickn ess enthusias ts we re working on the sa me
of 0.0035 inch and at burst altitude it will basic probl em s: payload co mpo nents,
be approx imate ly 0.000 I inch. We wear se lection of power sources, tracking, pay-

(Continued on page 72)

Photo C. Tying off the balloon is an art, and it takes more than one person to do it.
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Band6witching for Multi-band
Rover Contesting

Microwave contesting presents many unique challenges, In this article
N5AC covers how he met his challenges,

By Steve Hicks, * N5AC

Photo 1. Four surplus 6-pole SMA relays.

In a microwave contest, there are usu­
ally two key types of participants : the
fixed stations and the rove rs. The fixed

stations operate from their homes, a club
station, or perh aps eve n a portabl e loca­
tion , while the rovers drive from gr id
square to grid square mak ing co ntacts .
Withou t a tower in the yard and with a
love of driving, I decided early on that
rovi ng was for me. However, construc t­
ing a rover station present s a uniqu e set
of cha llenges .

Anyo ne who has been rovi ng with a
microwave statio n during a co ntes t will
tell you there are so many little thin gs you
have get right, that anything yo u can do
to simplify your life is probably worth the
effort. All of the difficulties are exacer­
bated by some contest ru les that limit rov­
ing operations to two amateurs . Imagine
gett ing a grou p of transverters, an IF rig,
and all of the interconnec t hardware to
work, mounting an tennas on a ca r (or
having to assemble eac h time yo u stop on
a hill), drivi ng, logging, and navigat ing
for 24-27 hours with only two peo ple!

Si nce every rove r co nfiguration and
situat ion is different (everyone has their
ow n goals and a unique set of radios and
co nf iguration pre ferences), it doesn 't
make a lot of se nse to "cookbook"
exp lain how to co nstruc t a rover statio n.
Th ere are, however, so me key co mpo­
nents that eve ry rover statio n needs, and
the abi lity to contro l radios is a key one.

On my first rovi ng trip before co n­
structing any control hard ware, I met up
with Greg Jurrens, WD0ACD , in south
Texas. We had seve ral beams and were
operating on 6 meters, 2 meters, 440 MH z,
and 1296 MH z, all with commercial ama­
teur gear. Our beams were long and
req uired asse mbly; some of the booms
were in multiple sectio ns. We had to setup

*900 Carn egie Court, Allen, TX 75002
e-mail: <n5ac@n5ac.colI/

10. CO VHF • Spring 2006

on the side of the road when we were ready
to operate. We quickly realized that man­
ually swi tching the radio to different
antennas was a lot of troubl e and that there
were probably a lot better ways to accom­
plish this (neve r mind actually assembling
the antennas on the side of the road) .

Afte r build ing my first co uple of trans­
verters, I was looking for a way to con­
trol everything in my truck with only
min imal effor t required to switch band s.
More important, I' m rather abse nt mind­
ed, and I knew that if I d idn ' t make it fair­
ly foolproof, it wouldn' t be long before I
was tran smitting thro ugh a preamp or
into piece ofcoax with no attached anten­
na. Th e contro l Holy Grail was a way to
push-button switch between all ba nds. I
decided I needed to bui ld something that
wou ld co ntrol everything and be simple
and foo lproof. During a co ntes t the obvi­
ous time advantage of being able to push­
button swi tch band s made this project a
top prior ity.

Cra ig, KA5BOU, an avid microwave
and weak-signal en thusiast, had met up
with me at Microwave Upda te 2004 and
recommend ed tha t I buy a few of those
28-vo lt SMA coax relays that are so read­
ily avai lable and show n in photo I. If I
had a way to co ntro l them and sw itch my
IF rig between eac h of my transverters
while I drove down the road, roving
would be much easier. I moun ted a few
beams on the truck (2 meters, 440, 902
and 1296 MH z to star t) and mounted all
of my transverters on a piece of polypro­
pylene as show n in photo 2, along with a
transverter interface box (T IB) fro m
Down Eas t Microwave (http://www.
downeastmicrowave.com ).

The TIB acco mplishes a few key func­
tion s. The first is to swi tch the IF rig
bet ween a transver ter and an antenna.
Thi s allows the IF rig to tran smit 144
MH z directl y to an antenna whe n
sw itched off, and when swi tched on, it
redirects the RF to the transverter. Th is
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is critical if you intend to also use your
IF rig as a 2-meter radio during a contest.
The TIB also keys the transverter when
it sees PIT from the IF rig and the TIB
is on (transverter in operation). The final
function of the TIB is to provide a nega­
tive ALC voltage to the IF rig to turn
down the power into the transverter when
the transverter is in use. By doing this, a
50-watt IF rig can operate at full power
when transmitting directly on 144 MHz,
and at reduced power I use 2 watts when
transmitting into the transverter without
changing any settings on the front panel
of the rig.

In my case, I had a number of trans­
verters, so they all needed to be switched
to the TIB IF output when they were in
use. For this needed a single-pole, multi­
throw RF switch.

While I was pondering how to make
everything work, I came across an old
Fluke 1780A info touch monitor I had
bought at a surplus sale. This device is
simply a VT I00 emulator (a dumb ter­
minal) that also has a capacitive touch
screen (see photo 3). The touch screen
sends ANSI escape sequences back to the
device to which it is connected via RS­
232. I decided I would try hooking this
up to a BASIC stamp that I had bought to
play with. After playing around a little, I
quickly realized that I had a powerful
combination for controlling my station! I
could use the touch screen to select bands
that should be connected to the IF rig, and
my 28-vo lt relays would accomplish
everything in the background .

I' ve been asked why Ididn't use a com­
puter for the display, and there are two
key reasons: My main reason is that my
initial thought was to have an "appliance"
that is switched on and ready to go, as
opposed to something that has to be boot­
ed up. The second is that I intended to use
this rig primarily for contesting and dur­
ing roving. With a computer for naviga­
tion and logging, I really didn 't want to
keep two computers running at the same
time. Neither of these is a serious objec­
tion, and a computer is a very viablealter­
native to what I' ve done here.

Rudimentary Control
I started with a simple configuration

and used a 2N2222 from the microcon­
troller to switch a relay between charg­
ing a capacitor with 12 volts and then
placing it in line with the battery voltage
(also 12 volts) to switch the relay. This is
a common configuration I have seen used
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Photo 2. My initial manually switchable transverter arrangeme nt.

several times, and it uses an initial pulse the positions on the relay were connect­
of a higher voltage to switch a coax relay ed to each transverter. This took care of
and then uses the sustained 12 volts to the RF switching, but genera lly PTT
hold the relay in the correct position. This switching is also required. since the trans­
would eliminate the need for a 28-volt verters also need PIT.
supply. I have also seen a number of 12- Initially, I was using the PTT output
volt relays, so if you have one of these, from the radio to directly control the trans­
the 28-volt circuit would not be neces- verters, and I was keying all of the trans­
sary. All of this worked beautifully, and verters at the same time. This has advan­
I was able to change the position of the tages-namely that the receiver in the
coax relay programmatically. transverter is not exposed to the power

I connected the center pole of the coax coupled between the current transmitting
relay to the IF rig (actually the transvert- antenna and the not-in-use receive anten­
er output of the TIB), and then each of na. However, it also has a disadvantage:

(Continued on page 78)

Photo 3. the Fluke 1780A touch-screen terminal under program control.
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Connecting Wires to Rocks

One of the most important aspects of the fixed station is grounding .
What happens when your station is surrounded by rocky soil or rocks?
Here W5EX and W5KTX tell how they solved the problem .

By Larry Higgins,* W5EX, and Joe Jankowski, P.E.,* W5KTX

Have you ever tried to dr ive an 8-ft. gro und into rocky
soil- or into so lid rock? Man y of us have ex perience d
the smarting pain as the hammer handle smacks the

hands. Have yo u seen a ground rod go in for a while, only to
make a l 80-d egree turn and rea ppear beh ind yo u? Maybe it
was hilar iou s at the time, but it is hard ly a useful e lec trica l
co nnection!

There is a solution to this problem , but one that is not we ll
know n. One of us (J.J.) recentl y received a short paper from
Utah, wherei n the authors used a bentonite slurry to encase a
gro und rod, thus expanding the electrical diam eter of the rod. I

References to this article brought us to others, one Arnericnn.J
the other Slavic.3 From this review we learned of the superior­
ity of this natur al clay, which contains the mineral montmoril­
lon ite, as an adjunct to gro unding at sites with poor soi l con­
ductivi ty.

Bentonite
A quick visit to the internet reveals hund reds of references

to this widely used material of volcanic or igin. It is used in the
mining of oil, metal cas ting, pellet izing, gro uting and sea ling,
and as a base for cos metics. Aluminum and silicon form the
metallic crys talline structure . With water added, ionization of
the reside nt oxides of sodium, potassium , and calcium occ urs,
forming an alkaline electro lyte . Resistivity falls qu ite low­
-250 ohm-e rn at 300% moisture- at which point it swe lls up
to 13 times its dry volume. Thi s striking sponge-like "hygro­
scopic" pro perty makes the material unique. Unlike gro und­
enhancing electro lyte solutions, there is no leaching out ove r
time, and thus no rep len ishment with pricey patented chemi­
ca ls is requ ired . The material is non-corrosive . It is very sticky
when wet and adheres tightl y to any adjacent surface .

Iet'sTry Bentonite and See if it Works!
We exa mined two wes t Texas radio sites, the first located on

a mesa near Ft. Stock ton, the seco nd on a low mountaintop near
Sa nde rso n. Both sites have a solid-limes tone rocky base. Ft.
Stock ton has some sandy soi l cover sufficient to support sev ­
era l spec ies of cac tus, some junipers, and a little grass ; the
Sanderson site is bare rock. The radio towers are sited on co n-

*/ntertie, Inc., 5805 Callaghan Road, Suite 100, San Antonio, TX
78228-/ /27
<httpt/Zwww.intertie.org>
e-mail: <twodocs@ieee.o rg>
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Photo 1. Mike, KD5FVZ, gouges the trench for the ground
system. Note tower base and our tin)' radio shack in the

background.

crete bases; guy wires are attac hed to rods set in co ncrete shafts
drill ed at appro priate angles into solid rock . Average resis tiv­
ity for gravel, sand stones with little clay or loam is about 105

ohm-e rn; bedrock , 106 ohm-crn .t
The Ft. Stockton gro unding sys tem consists of a web of six

SIS-inch copper-clad gro unding rods , dr iven to stop depth , on
the average <3 .5 ft ., co nnected together with #6 solid-copper
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Photo 3. Greg, K5DRT, and Mike, KD5FVZ, mix bentonite with water. The hose is
connected to a 55-gallon drum that we hauled to the mountaintop.

Photo 2. Shallow trench with S' x 51S"
coppe r-clad ground rod propped up 4

inches.

wire, then brought to a sing le gro unding
point within the radio shack. A 170-ft.
guyed tower is conn ected to the loop via
a bi-metallic cla mp. Where possible , we
drove the gro und rods tangent to the roots
of the j uniper bushes in order to maxi­
mize rod depth . All rods were separated
at a distance >2x their length and sur­
round three sides of a small radio shack.

To create the Sanderson site grounding
system we cut an 8" x 8" x 9' trench into
the rock (photo I). One 8' x Sis" copper­
clad stee l gro und rod was propped 4 inch­
es above the base of the trench (photo 2).
We mixed 100 lb. of bentonite powd er
with 50 gallons of water in a bin and then
tran sferred the slurry into the trench
(photo 3). Two 3- inch so lar-panel
mount s; a stee l battery box mount ed on a
4-inch pipe, ce mented 2 ft. into the
gro und; and an 80-ft. guyed stee l tower
were connected to this rod and then to a
co mmon gro unding point at a small
shee t-metal shelter sited near the tower
base. The shack is not otherwise gro und­
ed-as with attaching stakes, etc.
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We borrowed the recentl y introduced
AEMC Model 3731 5 ground-res istance
tester for all measurement s. These instru­
ments inducti vely inject a 2A03-kH z sig­
nal into the grounding conductor under
test and then measure the resulting cur­
rent. Sixty Hz and extraneous noise are
fi ltered out. The resistance of the ground
reduces the resulting return signal cur­
rent. Since the injected level is known,
the resistance to ground follo ws from
Ohm' s Law.

Bentonite Really Works!
We measured resistances one month

after completing the Sanderson ground­
ing sys tem, and four month s after com­
pleti on of the Ft. Stockt on installat ion
(photo 4). There had been a fairl y heav y
rain at both sites the night before. There
were shallow puddl es on the access roads
to both sites . The expose d bentonit e was
very soft and mushy. Photo s 5A and 5B
co mpare the measured resistance of our
gro unding sys tem (A) and the ex isting
utility-p ole ground wire (B). Table I
summarizes our findin gs to date.

Discussion
From the data we achie ved an excel­

lent grounding sys tem at both sites .
Ground resistance should not exceed 25
ohms for residential or lower powered
fac ilities (NEC Articl e 250, cited in ref.

4, pp. 2-5); for defense communicati ons
10 ohm s is the goa l (op. ci t.) . Becau se of
our extreme vulnerability to lightning, we
strive for resistance <I ohm. As can be
seen from the prelim inary result s in Table
I, our gro unds are lOx bett er than the
DOD target values. Furthermore, at a site
where driving rods, eve n for a few feet,
is impossibl e, it wo uld app ear that the
application of bentonite is very effective.
At the more favorabl e desert environ­
ment at Ft. Stockt on , multiple ground
rod s, separated at a distance >2 x the
length of the rod, see m to be equally
usable. We feel that we have achieved an
excellent gro unding sys tem at both sites .

Grounds at power poles may be less
goo d, becau se they are often drilled into
solid rock. Typic ally, the utility installs a
"butt plate" before setting the pole. Thi s
butt plat e is conn ected to the neutral!
gro unding co nductor with AWG 6 solid­
copper down lead . Thi s is done at each
pole in a distribution line. However, if the
poles are se t in high -resisti vity andlo r
rocky soil, the effect depend s on a large
number of poles to achieve the 25 ohms
or less acce ptable to the utility.

To be fair, we must make further mea­
surements late in the long hot summer,
when the earth is dr ier. We would expect
a grea ter increase in gro unding sys tem
resistance at the Ft. Stockt on site, where-

(Continued on page 76)
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First "Back to Back"
ARISS Contacts

Students at the Dale High School in Dale, OK, and at the DeGolyer
Elementary School in Dallas, TX, made the first scheduled contacts on
successive orbits with Bill McArthur, KC5ACR, during Expedition 12 to the
Internati ona l Space Station , Here is the story.

By Keith Pugh, * W51U

Thefirst "back to back" ARISS QSOs took place on the morning of7 February 2006.
The first ofthe two QSOs was with the Dale. OK. publi c schools. Shown here are the
Dale High School ninth grade scrince students with teacgher Gary Burkhart (left ).

(Photo courtesy of Coy Day. N50 K)

On 7 February 2006 at 1456 UTC ,
stude nts at Dale High School in
Dale, OK , mad e a successful con­

tact with Bill McArthur on board the ISS .
One orbit later, at 1632 UTC, DeGolyer
Elem entary School in Dall as, TX , also
made a successful contact with the ISS.
Th ese two schoo ls are approximately 172
miles apart with Dale alm ost due north of
Dallas. Thus, stude nts in both schools
were able to hear all of their own contact
and most of the other school's contact as
well. Much to the dism ay of the 'Tex­
ans," the "Oakies" are now claiming that
"Oklahoma is Number One," since the
Dale co ntact was first.

The Schools
Dale Hi gh Sc hool, Dal e, OK. Several

years ago, whi le dri vin g home from a
radi o club meeting, Ju stin Cochrane
asked his grandfather, Ron Cochrane,
KD5GEZ, if stude nts at his school could
talk to the astronauts as had the students
described in the evening ' s program. Ron
replied that they could try. At the time,
Justin was still in elementary school, so
an applica tion was made to ARISS for the
J. D. Jack son Elementary School in Dale ,
OK , a small rural community about 30
miles eas t of Oklahoma City, OK .

Bet ween the time of the application
and the time of the scheduled contact ,
Ju stin moved on to Dale High School. All
of the students who directly participated
in the co ntac t were Justin ' s cla ssmates
and had moved along with him . Since all
of the Dale, OK , schoo ls are located on a
commo n ca mpus, the contact actually
became a proj ect of the Dale Pub lic
Schools. and 500 of the 700-plus students
were able to attend the cont act conduct­
ed in the gymnasium. Gary Burkhart , a

*3525 Willifred Dri ve, Fort Worth. TX 76 /33
e-mail: <1V5il/@SlVbell.llet>
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Dale science teacher, coordinated the stu­
dent s ' que stions and arrangements with­
in the school. Ron Coc hrane, a Da le High
School graduate, was the radio contact
coordinator, and he prepared the crowd
by giving an excellent pre sen tation on
amateur radio and the space pro gram.
Justin and his father were members of the
team , alon g with Ron and yours truly , that
installed the antennas and the rest of the
station equipment for the contact on the
high school roof and in the gymnasium.

A high noise level (that hadn't been
present during station check out) plagued
the first 30 seconds of the co ntact. The
rest of the 20-degree e levation pass went

off without a hitch. All of the students
were abl e to ask at least one of their ques­
tion s. As usua l, Bill McArthur on board
the ISS did an excellent job of answe ring
the questions.

Approximately 87 minutes after loss of
signal for the Dale contact, the Dale stu­
dents were able to hear Bill' s answers to
the DeG olyer students' questions. Th e
ori ginal Dale crowd of 500 had to go back
to cla ss, but Ju stin ' s c lass ma tes who
asked the Dale qu estions were abl e to
come back and read the DeGolyer que s­
tion s for the remaining Dale crowd dur­
ing the DeGolyer contact. What a unique
opportunity !

Visit Our Web Site



DEGOLlER HAM RADIO CLUB
_TALKS TO ASTRONAUTS

ON THE ISS
TUES FEB 7 to 30 AM

J
/

The event was covered by the local (Dale and Shawnee,
OK ) and Oklahoma Cit y media. Dale schoo l officials atte nd­
ed, and the AR RL was represented by Coy Day , N50K, West
Gu lf Divi sio n Director, and John Thomason , WB5SYT,
Oklahoma Section Manager . CQ VHF was represented by Joe
Lynch, N6CL, Editor. AR ISS was represented by Keith Pugh ,
W5 IU, Mentor.

E. L. DeGolyer Eleme nta ry Schoo l, Da llas, TX. The start
of the DeGolyer contact can be traced back seve ral yea rs to the
formation of the AR RL's " Big Project." DeGolyer Elementary
became one of the Big Proje ct Pilot Schools under the guidance
of Sanlyn Kent, art teach er, and local resident Jim Hayni e,
W5JBP, President of the ARRL at the time. DeGolyer
Elementary becam e a very success ful Big Project School, and
a club station, K5DES , was for med under the guidance of
Sanlyn Kent (now KD5LXO). Co- sponsor of the club is Richard
Aguilar, K5LXM . One of the initial club project s was to apply
for for a school contact with the ISS.

Between the initial application and the scheduled contact

P.O. Box 1084, Dept. V
Concord, MA 01742 USA

Phone 978-263 -2 145
Fax 978 -263-7 008

spec trum @spectrum-in tl .com

The billboard at DeC olyer Elementary School, in Dallas mades
sure that the neighb orhood knew what all the fu ss (extra traffi c,
news media vehicles, Dallas Police Departm ent vehicles) was
all about. Hams at K5D ES prepared to talk directly with Bill
McArthur, KC5ACR, the commander of the International Space
Station as he flew over the Dallas-Fort Worth metroplex. (Photo

© 2006 and used with permission ofR. Wayne Day, N5 WD)

Richa rd Aguilar, K5LXM, one of the two sponsors of the
DeColyer Elementary School ham radio club, prepares to
record the historic contact between the school and Bill,
KC5A CR, operating on board the ISS on February 7, 2006.
Ag uilar is assisted here by two of the school's students . (Photo
© 2006 and used with perm ission of R. Wayne Day, N5WD)

www.cq-vhf.com
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schoo l roof and in the auditor ium.The con­
tact was also televised by closed-circuit
television throughout the school.

Not many of the DeGolyer group, other
than the installation team , heard the Dale,
OK , co ntac t, but the Dale contact did
serve as a good chec kout of the DeG olyer
equipment installation . Th is was a luxu ­
ry the Dale gro up did not have.

Th e event was covered by the Dallas
media and by a team from the Dall as
Independ ent Sc hool District. Th e ARRL
was represent ed by Jim Ha ynie, W5JBP,
then Presid ent of the ARRL, and by Tom
Blackwell , N5GAR, North Texas Sec­
tion Manager . Keith Pugh, W5I U, was
the ARISS Mentor for the contact, but
wa s present in spirit on ly, since he was
in Oklahoma for the Da le High Schoon
contact.

Bob Landrum , W5FKN, operates the push-to-talk switch as students of DeGolyer
Elemen tary School speak with Bill, KC5ACR, on board the ISS on Tuesday, February
7, 2006 . Seventeen students were able to speak directly with the commander of the
ISS before it moved alit ofrange ofthe club station, K5DES. (Photo © 2006 and used

with permission ofR. Wayne Day, N5 WD)

time, the DeGol yer Big Project team
licensed a number (more than 30) of new
amateur rad io operators and co ntinued
their activi ty . Th ey even built " throw
away" ca rdboard and aluminum-foil
satellite antennas and tested them at the
2002 AMSAT Space Symposium in Fort
Worth , TX. Their club station, K5D ES,
is located in a neat co rne r of Sanl yn ' s art
classroom and is used regul arly.

For this ARISS co ntact, Sanlyn pulled
togeth er a number of current stude nt
members and graduates of the DeGolyer
Big Project. Questions were submitted by

all, and the final team was a mix of cur­
rent and form er members who shared one
thin g in common : They all are licensed
amateur radio operators.

Equipment for the contact was drawn
from the K5DES club station and supple­
mented as necessary with additional
equipment. The station was set up in the
schoo l audit orium so that more people
could attend . A team composed of Richard
Aguilar, K5LXM ; Harold Reasoner ,
K5SXK ; Bob Landrum, W5FKN ; and Bob
Dickey, AK5V, assembled the required
equipment and did the insta llation on the

Summary
With out the willingness of Bill

McArthur, these contacts would not have
been possible on successive orbits. As ~

matter of fact, this same type of operation
has now been done twice more during
Expedition 12, and Bill now has over 3S
school contacts to his credit. Thi s record
is amplified by his successful achieve ­
ment of WAS, WAC, and DXC C during
Expedit ion 12. Many other contacts were
made durin g the hunt for these awards, an
many other amateur radio operators were
thrilled to make co ntact with an astron aut.

Whil e the "bac k to back" contact s were
neat , the real reward is the success ful
completion of two more school co ntacts,
and the "s parks" that these contacts ignite
in the mind s of our youth. 11

Bob Landrum , W5FKN, and DeGolyer students eagerly
await Acquisition ofSignal (AOS)for the start ofthe con­
tact while looking at the map. (Photo used with permis-

sion ofLisa Leon of Dallas ISD)

ISS track on a world map by Nova fo r Windows with an inset
picture ofBill McArthur. (Photo used with permission ofLisa Leon

of Dallas ISD)__________________________________________:::J
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Ionospheric Phenomena
on Other Planets

Information obtained recently by various space probes points out
ionospheric phenomena on other planets similar to those found in
Earth 's E-region. Further exploration in this area would help expand
ou r knowledge of terrestrial modes of VHF propagation on Earth.
WB2AM U explains .. .

By Ken Neubeck, * WB2AMU

Presence of Presen ce of Axis of
Planet Au ro ra Meta llic-Ion Layers Magnetic Field Rotation

Mercury No No No 0°
Venus Yes No No 177°
Earth Yes Yes Yes 23.45 °
Mars Yes Yes No 25°
Jupiter Yes Yes Yes 3°
Saturn Yes Yes Yes 26.5°
Uranus Not known Not known Yes 97.5°
Neptune Yes Yes Yes 28.5°
Pluto Not know n Not known Yes 120°

The saying "we are not alone" has
often been used in the pas t to
describe the UFO phenomenon. In

a way, this phrase is also appropriate to
describe the var ious ionospheric phe­
nomena that result in the different radio
propagation modes that we experience on
the planet Earth, in particular those which
occ ur in the E-regio n of the ionosphere.
Sporadic-E propaga tion is one such prop­
agation mode, and it occ urs in force dur­
ing the respective summer month s of the
Northern and Southern Hem ispheres on
the 6-meter band , where signals are effi­
cie ntly reflected off ion layers in the E­
region. Another E-region phenomenon is
the mysterious aurora mode, where radio
signals are reflec ted off the active auro­
ra in a back sca tter mode and have tremen­
dous distortion . Radio amateurs get to
exper ience these really interesting modes
by operat ing on the VHF band s at the
right time.

It is so easy for hams to think that auro­
ra conditio ns and sporadic-E propagation
are uniqu e only to Earth. However, as
recent results obta ined by various space
probes have pointed out, it is apparent
that many of the other planets in our solar
system have similar physical phenome­
na. These includ e the aurora phenome­
non as well as the ex istence of metallic­
ion layers in the atmosphere.

Such an area of ex plora tion wou ld be
extremely help ful in increasing our

knowledge base of terrestrial modes of
VHF propagation on Earth, such as auro­
ra and sporadic-E. While other planets
have noticeab le differences in the rea­
so ns why these phenomena occ ur, the
understanding of these differences and
why they ex ist will ultim ately lead to a
clearer understanding of the behav ior of
auro ra and sporadic-E propagati on
modes on Earth.

In this art icle we will concentrate on
the above two E-region propa gation
modes on Earth and explore the form in
which they ex ist on other planets in our
so lar sys tem. The formal, struc tured
ionosphere that ex ists on Earth-where
there is a clear distinction between lay­
ers (known as the D. E. and F region)­
may or may not exis t in a similar manner
on other planets. Although the presence
of a metalli c- ion layer (which is what
spo radic -E is on Earth) and an aurora­
type phenomenon has been noted in the
ionosphere of other planets, at this time

no determin at ion of different layers has
been made.

Discovery of Metallic-Ion
Layers on Other Planets

In rece nt years a number of space
probes have been launched that led to the
discovery of similar phenomena on other
planets. These have bee n docum ented in
a number of recent papers. Table I sum­
mari zes these discoveries.

The planet Jup iter is a case in point ,
with data beginning co llected as early as
1981 (refe rence I). Over the years, obser­
vations of its ionosphere were made by
the Voyager 2, Pioneer, and Galileo
probes. The initi al data sugges ted some
very interesti ng phenomena in the area of
metallic ions. It pointed to the ex istence
of a low-altitude ionospheric layer with
a peak electron density of 104 per cubic
centimeter in the area of 350 to 450 km
above Jupit er ' s surface . Data from a sub-

*CQ VHF Contributing Editor. / Valley
Road, Patchogue. NY // 772
e-mail: <wb2amu@cq-vhjcom>

www.cq-vhf.com

Table I. In recent years a number ofspace probes have been launched that led to the
discovery ofionospheric phenomena on other planets similar to those on Earth. These

have been documented in a number 0/ recent papers and are summarized here
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Figure I. Comparison of Earth and Jupit er. (Note: Shapes are not to scale.)

Aurora activity, prevalent in the higher
latitudes of Earth, is the manifestation of
the interaction between electrically
charged particles from the sun and the neu­
tral upper atmosphere as they precipitate
along magnetic-field lines . There are not
only visual displays associated with auro­
ra; aurora also affects radio waves in the
VHF region . Particularly during high peri­
ods of enhanced geomagnetic activity , the
aurora region extends into the lower lati­
tude, where back scatter aurora contacts
are made on the 6-meter band and occa­
sionally on 2 meter s. However, from re­
cent studies based on data collected from
instrumentation on probes, it is apparent
that the aurora phenomenon is not unique
to Earth. Indeed, it is seen on several other
planets in the solar system!

One recent paper (reference 8) states
that auroral activity has been found on all
four giant planets possessing a magnetic

Discovery of Aurora
on Other Planets

process is different from that which oc­
curs on Earth . For example, one paper
(reference 6) notes , "For a hea vy plane t
like Jupiter, far from the sun, impact ion­
ization of ablated neutral atoms by im­
pact s with molecules becomes a promi­
nent source of ionization due to the
gravitational acceleration to high inci ­
dent speeds." Thu s, this "instant ioniza­
tion " is in contrast to the complicated!
process that takes place on Earth. Th e
charge exchange in Jupit er ' s atmosphere
takes plac e imm ediately between the
ablated metal atoms with resident hydro­
gen ions. Figure 2 compares the process­
es on Earth and on Jupiter.

The paper also note s even more differ­
ences with regard to other planets:
"Within the carbon dioxide atmosphere
of Mars (and possibl y Venus), photoion­
ization is important in determining the
ion den sity ." Since the process of metal ­
lic-layer ionization is more direct and
immediate on other planets, it can be
speculated that there may be less of a pos­
sibility of a seasonal pattern as observed
in the sporadic-E phenomenon on Earth .

Another paper (reference 7) speculates
that a layer of magnesium ions should
exist at around a height of 70 km for the
planet Mars, with the same density level
as listed before. The study also notes that
the low ultraviolet absorption of the
atmosphere on Mars makes it an excellent
canvas for studying meteori c ablation and
the formation of metallic-ion layer s.

ions are the most likely metal to be found
in the layers on Neptune.

Indeed, the discovery of metallic lay­
ers is not co nfined to ju st planets in the
solar system. They also have been detect­
ed on some of the moon s of these plan­
ets , such as Titan, the moon of Saturn.
Ions of iron, magnesium, and silicon have
been discovered on this moon at a 650­
km height range above the surface, again
in the neighborhood of 104 per cubic cen­
timeter density range (reference 4) .

It appears that the process for creating
meta llic ions is different on other planets
than it is for Earth. It is well known that
meteor ablation doe s not result in direct
formation of metallic-ion (sporadic-E
propagation) layers on Earth . VHF hams
are well aware of meteor scatter, where
localized ionization from meteor parti­
cles can occur. However, for sporadic-E
layer formation there is a rather complex
process in which metal atoms such as iron
and mag nesium fall to 90 krn above the
Earth , where many of the particles
recombine with oxygen ions (in a charge
exchange) and actually are transported to
higher altit udes (reference 5).

For some of the planets, though, the

............
••••

••••••••

Metallic ion layer located at 450 km
above surface

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

Sporadic-E layers
located at 100 km
above surface

sequent probe shows that this layer con ­
sists of long -lived metallic atomic ions
that apparently originated from meteoric
influx (reference 2).

For Jupiter, some rough calculations
have been made which show that approx­
imatel y 20,000 tons of meteoric material
enter the planet' s ionosphere per day , or
on the order of 100 to 150 times greater
than the influx of material entering
Earth' s ionosphere.

It is also noted that the diameter of
Jupiter is 12 time s greater than that of
Earth, yet the average height above
ground of the metallic layers (400 km for
Jupiter vs. 100 km for Earth) is only four
times greater. Thus, comparatively
speaking, the metallic-ion layers are clos ­
er to the surface of Jupiter (see figure I) .

Voyager 2 data pointed out the exis­
tence of sharp layers of electrons, also on
the order of I()4per cubic centimeter den­
sity (reference 3), in the ionosphere of the
planet Neptune at around 700 km above
its surface. The study notes the similari­
ty of these layers to the E layer on Earth.
The study also declares the importance of
magnetic field in layer formation , as well
as determining that magnesium metallic
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1) FORMATION OF SPORADIC-E LAYERS ON EARTH

5) The lifetime of a
Sporad ic-E layer is limited.
Tidal forces pushes it down
to lower altitudes until the
formation breaks up.

4) Sporadic-E layers result
when windshear activity
compresses the metal and
oxygen ions into thin metallic

•..~-~~
o, ,

1) Meteor ablation occurs at the
top of the E-region. Metal
particles descend downward
due to lunar tidal forces .

,

-.\ \ 0'
~~~~ ~~ '?: _ ~~~ ~*f?~ __ ~=t~~~&b ~~~ ~ ~ ~~~

100 km

Solar radiation
creates oxygen ions

2) Charge exchange occurs when metal atoms
such as iron and magnesium recombine with
the resident oxygen ions at 90 km height. The
result ing ions than drift upwards while others
atoms fall to earth.

2) FORMATION OF METALLIC ION LAYERS ON JUPITER

400 km

, , ,
, , 1) As meteor ablat ion occurs , charge

exchange occurs immediately between
the metal atoms and the resident
hydrogen ions at 400 km due to high
incident speed caused by gravitational
;:tr.r.AIAr;:ttinn

2) Metallic layers are formed
from the resulting metal ions of
magnesium and iron.

Figure 2. The differences in the process ofhow metallic-ion layers are[a rmed on Earth and Jupiter. The process that occurs on
Earth is an indirect, or two-step, process, whereas conditions on Jupiter allow for a more direct conversion, or " instant

ionization, process when meteor ablation occurs.

field (Jupiter, Saturn, Uranu s, and Nep­
tune), and also on planets such as Venu s
and Mars, which do not have a planetary
magnetic field that see ms to be caused by
high-energy electrons. The Mars Express
probe, using an ultrav iolet spectrometer,
has determined that Mars' auro ra is quite
uniqu e with regard to that of the other
planets in that the aurora is highly con­
ce ntrated and controlled by magnetic­
field anomalies in the Martian crust. Thi s

is in contrast to the type of auroras that
are ce ntered around the geo magnetic
poles on other planets.

Studi es of the larger planets that have
magnetic field s, Saturn and Jupit er, have
shown some interestin g differenc es
between the two (reference 9). Saturn ' s
aurora see ms to respond to strong solar­
wind conditions, in contrast to Jupiter.
However, in contrast to Earth , where the
solar-wind dyn amic pressure and electric

field are major factors, these two factor s
are of lesser impact on aurora formation
on Saturn .

Relevance to Phenomena
Experienced on Earth

It is truly amazing to think that there
are phenom ena similar to sporadic-E and
aurora appearing on several other planets
in the so lar system! By study ing the
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Figure 3. An EISCAT radar plot ofa sporadic-Eformation on
Earth that is traveling downward in altitude due to the forces

of the lunar tide. (Courtesy of S. Kirkwood)

behavior of similar phenom ena on other plan ets, what can we
learn about these phenom ena on Earth? We will break this down
into two areas: metallic-ion layers (E layer) and aurora.

I. Metallic-Ion Lay ers
I . Many aspec ts of the sporad ic-E phenom enon on Earth are

not uniqu e ! Fro m the determination of spec ific ion types that
are in the metallic-ion layers on Mars, Jupiter , and Neptune,
and co mparing these to Earth, it wo uld see m that meteor debris
is the primary source of neutral ato mic metal materi al that eve n­
tually becom es metallic ions in the ionosphere of these plan­
ets. The most co mmo n metalli c ions detected are iron and mag­
nesium, with lesser am ounts of sodium and silico n.

2. It would be of interest in the future to see if there are di f­
ferent chemical processes in the planet atmos pheres that may
produ ce more of one type of metalli c ion than another. For
example, co uld there be more iron ions than magnesium ions
for one planet, with the situation reversed for ano ther planet
becau se of the different chemi cal and recombination proc ess­
es in the ionosphere?

3. The effect of the geomag netic field appears to a major fac­
tor of sporadic -E development on Earth as compared to othe r
planets. Esse ntia lly, there are three zo nes on Eart h-aurora,
temperate , and equa torial-with the sporadic-E formation
process be ing different in eac h due to the geomag netic- fie ld
lines (see reference 5). The differences can be obse rved on the
VHF bands as we ll.

4. The most uniqu e aspect of sporadic-E on Earth is the exis­
tence of the stro ng summer spora dic-E season. Th is is directly
rela ted to the Earth's 23.45-degree tilt of the axis of rotation and
effects of solar radia tion on metallic-ion formation in the E­
region. For a planet such as Jup iter, which only has a 3-degree
tilt, the effects of seasons on the metallic-ion layer may not be
prese nt or as significant (see figure I). By the way, when talk­
ing abo ut a su mmer season on Jup iter as compared to Earth, the
season is much longer in du rat ion on Jup iter, as Jupiter' s rota­
tion aro und the sun takes ove r II Earth-years!

5. Tida l forces have a major effect on sporadic-E and are of
major co nsequence in the lifetime of a sporadic-E formati on . On
Earth, the force ofgravity drives the sporadic-E formation down -
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ward from the area of 120 km to 90 krn, where it breaks up, with
some ions fall to Earth and others traveling upward toward the
E and F regions (see figure 3). The du ratio n of a sing le sporad ic­
E formation on Earth rarely exceeds a continuous 10 hours an d!
is almos t never more than one day. On a planet such as Ju piter,
which has a grav itationa l force that is much greater than that of
Earth, it may be that a metall ic layer would have an eve n short ­
er durat ion.

6. The larger amo unt of meteoric debris assoc ia ted wi th
Jupiter may result in denser metallic formations. Thus, if radio
co mmunicatio ns were feasi ble on this planet, the metall ic-ion
layers co uld probabl y co nsis tent ly reflect radio waves at the
ex treme VHF frequenc ies (e.g .., 2 meters and 220 MH z) !

7. The ex istence of metall ic-ion layers on several other plan­
ets bes ides Earth , as well as the direct co nve rsion of meteor abla­
tion into ion layers on the planet Jupiter, suggests that metallic
ions are the primarily co mponent of sporadic-E on Earth. This
may rule out the idea that thund erstorms are the direct ca use of
sporadic-E . There is still the belief that thund erstorms may have
an indirect effect on Earth' s spora dic-E eve nts by perh aps inten­
sify ing these layers (refe rence 10). Also, whereas the process of
charge exchange is more di rect with other planets, the process
on Earth leadin g to the creation of sporadic-E formation is more
co mplex, invo lving recombination processes with existing ions
at cer tain height s in the ionosphere.

II. Aurora
I . As in the case of sporadic-E on Earth, the geomagnetic

fie ld plays a major part in aurora formatio n on Earth and sev ­
eral of the major planets. However, it is inte resting to note that
auro ra ex ists on planets such as Ven us, where there is no mag­
neti c fie ld.

2. So lar wind is the mec hanism that drives the formation <

aurora on all of the planets that experience this phenome non. Just
as in the case of Earth, solar activity (such as flares) that is ge ­
effective toward the poles of these planets would see m to ca use
increase d aurora acti vity and extensio n into lower latitudes. In
fact, some solar eruptions may affec t so me planets, depend ing
on the gee-effec tive positionin g and also the strength of the erup ­
tions. It would be of interest to see the difference in the amo unt
of aurora acti vity for Earth and for plan ets that are farth er away
from the sun.

3. It also would be interestin g to see which planet ex pe ri­
ences the most aurora activity and from that determine the ideal
co nditions (other than the im pact of the so lar wind) that wo uld!
allow for more aurora on a planet.

4. Based on initi al findings, it wou ld be interesting to see if
other planets besides Ear th have the type of aurora that co uld!
reflect radi o waves. A major co mpo nent of the radi o aurora
(where signals can be reflected ) on Eart h is the aurora's inter­
action with the geo mag netic fie ld. It is co nceivable that while
visual aurora is present on most of the planets, the radio auro ra
may only be present on Earth. Th us, the rad io aurora, as opposed
to sporadic-E, might truly be a unique phenomenon of Earth!

Summary
With respec t to understanding sporad ic-E and aurora phe­

nom ena on Earth, it wi ll help to take a look at the "big pictu re,"
or the so lar sys tem itse lf. By look ing at the va rious param eters
of the planets of the so lar sys tem, informat ion ca n be glea ned!
from eac h of the planets, wh ile reali zing the differenc es in sev -
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eral of the parameters (inclination of axis,
rotation period, etc.). It is truly interesting
to note that neither the existence of the
aurora nor thin metallic layers are unique
to Earth. They exis t on several other plan­
ets as well in a somewhat similar fashion.

Indeed, many questions rega rding the
two phenomena on Earth appear to be
answered by look ing at the bigger pic­
ture. Perhaps the major question abo ut
spo radic-E that rem ains is in regard to its
uniqu e seasonal pattern- a major peak of
act ivity during the summer, a minor peak
during the winter , and significa nt vo ids
durin g the equinox period. Yet from what
has been observed for all planets, mete­
oric flux is fairly consis tent.

Thus, part of the answer for Earth has
to be connecte d to the ion ization process
that takes place at 90 km, which is more
prevalent for those geog raphic areas that
are ex periencing summer. As metallic
ions have been detected throughout the E
reg ion throughout the year by numerous
roc ket launches, it can be speculated that
the reason for the voids is most likely not
due to a lack of metallic-ion ava ilability,
but rather due to othe r factors that are
uniqu e to Earth (as co mpared with other
planets). These factors may be assoc iat­
ed with Eart h's geo mag netic field and/o r
prevailing winds in the E region that
cause sig nifica nt changes in this region
dur ing the equinox period when signifi­
ca ntly less sporadic-E formations occ ur.

Future space probes may provide more
data to help in this area . The data may
relate to the area of F- layer based phe­
nomena such as TEP (transequatorial
propagation) and F2-layer propa gation .
However, with Earth being the only plan­
et in the solar system that has significa nt
oxygen co mponents in the atmos phere,
the likelihood of a phenomenon identical
to F- Iayer propaga tion is slim, since that
involves solar energizi ng of the oxyge n
molecules.

I wo uld like to thank Dr. Sheila
Kirkwood , Dr. Joseph Grebowsky, and
Dr. Jane Fox for providin g me with back­
gro und materi al that helped me in writ­
ing this article . I wo uld also like to thank
Dr. Jerry Hinshaw, KE7DJD, for rev iew­
ing my article prior to publication. •
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Historical Trends
of the CQ VH F Contest

The reasons for the ups and downs of VHF contesting are elusive and hard
to determine. Here W9GKA analyzes the CQ VHF Contest to determine
what role it plays in the overall picture of VHF contesting history.

By Kevin Kaufhold, * W9GKA

VHF Log Entries - CQ Contests

Figure I. Log data fo r the CQ VHF contests in the 1956-/966 and 1985-to-the-present
time frames.
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the two lower VHF bands is in sharp con­
trast to the all-inclusive nature of the three
main ARRL VHF co ntests.

Co ntest log data for the CQ VHF co n­
tests in both eras is show n in figure I.
Missin g data in the gra ph is due to the fol­
lowing: no results are believed to have
been published fo r spring 1960, 1998,
and 1999 ; results we re published but
have not ye t been located for summer
1966 and 1988; and no co ntes ts were co n­
ducted in sum mer 1960, 1962, and 199 1.
Th e author would be gra teful to anyone
who can supply inform ation or pub lished
resu lts for any of these.

Two annua levents generally were co n-

one having a ce rtain number of co ntac ts
on the VHF bands. Thi s award predated
the VHF UHF Ce ntury Club (VUCC) by
some 23 yea rs.

Thi s innovati ve style has continued into
more recent times. In 1985, the WPX pro­
gra m was used as the basis for multipli­
ers, and the contest was then styled as the
CQ WW WPX VHF Contest. A CW
incentive was awarded from 1992 through
1999, which is something that would still
be of relevance today. In 2000, Ge ne
Zimmerman, W3ZZ (then the newly
installed CQ VHF contest coordinator),
extensively revamped the contest to 6 and
2 meters only. Thi s concentration on only

*21 Berrywood Drive. Belleville. lL 62223
e-mail: <1I.9gka @arrl.net>

History of the
CQ VHFjWPX Contests

CQ magazine has sponso red VHF co n­
tes ts in two dist inct eras: 1956 to 1966,
and 1985 to the prese nt. In the firs t era,
the CQ con tests were marked by an extra­
ordi nary amo unt of innovation. Co unties
and co unty equiva lents were used as mul­
tipliers some 25 yea rs before the League
ado pted the Maidenh ead grid squares as
sub-section multip liers. Operator effort
was awarded thro ugh a multip lier for the
number of hours of opera tion in which at
least one co ntac t was made. No co rre­
sponding item has ever been inco rporat­
ed into the ARRL events. A power mul ­
tipl ier was established 30 yea rs before the
League moved to high- and low-power
dist inct ion s in the multi- op ca tegories
and 40 years befo re the appearance of the
SOLP (Si ng le Operator, Low Power) cat­
egory. A one-day, 12-hour contest was
experi mented with 30 years before the
four-hour long VHF Sprints were imp le­
mented in 1983. As ea rly as 1960 , a CQ
Ce ntury C lub award was given for any-

In an attempt to find out what has been
cau sing the massive tluctuat ions in
VHF contest act ivity, historical data on

the ARRL VHF con tests has been co l­
lected over the last seve ral years. Th is arti­
cle exte nds the effort to the CQ WW VHF
Co ntest, and finds some interesting trend s
in the data and historical inform ation .
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ducted in the first era, while the focus has
been on one July co ntest in the current
period . In addition to these co ntes ts, CQ
co nducted a YL VHF co ntes t between
1961 and 1964 , as well being involved to
acertain degree with the "VHF Amateur"
co ntes t in 1962 and 1963. In the late
1990s, CQ eve n attempted an " Internet"
6-meter co ntest that ran co ncurrently
with the July VHF co ntest, experiment­
ed with VHF activity wee kends, and also
conducted VHF foxhunting acti vities.

Individual Rules Changes
When viewi ng only ARRL data, the

current co nse nsus among many ob­
servers is that individual rules changes
have not grea tly influenced the numb er
of co ntest log entries. For instance, the
ado ption of grid squares and the devel­
opme nt of the VUCC program by the
Leag ue was warmly received and quick­
ly acce pted within the VHF co mmunity,
but log entry data did not dram atically
j ump in response . In ge neral, ARRL rules
changes have had a far grea ter impact on
co ntest point totals than on overall par­
ticip ation leve ls.

In looking at the CQ VHF, the same
general pattern is ev ident. The CQ con­
tests had significant rules changes in both
eras, and yet con test participat ion and log
acti vity did not dramatically and quickl y
change (with two possibl e exceptions,
noted below). So me of these rules revi­
sions includ ed the addition of hour s of
operation and pow er as multipl iers in
1958. Thereafter , cha nges included
delet ing power multipliers for multi ­
band operations; dropping multi -ops
altoge ther in the summer of 1963; start­
ing the club competition in the spring of
1963; and moving to sing le-band-only
competition in 1963.

The current era also has experienced
major, if not radical, changes : modi fica­
tions were made to the prefi x and grid
mul tipliers in both 1992 and 1995; the
eve nt was changed fro m a six-band run
in 1985 to an all-band co ntest in 1995 ,
and then to a two-band co ntest in 2000.
Cha nges in both eras ge nerated huge
increases in point totals in all catego ries
of opera tion, but in genera l did not mea­
surably change log entry statistics.

Even when rules changes were made
with the spec ific intent of boostin g par­
ticip ation , things did not quit e wor k out
as planned . A separa te 12-hour contest
was attempted in March 1963 (styled as
the VHF Amateur Cont est), and this
eve nt enjoyed tremendous success . It was

www.cq-vnt.com
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Figure 2. Log data f or the ARRL VHF contests f rom 1950 through 2005.

VHF Log Entries - ARRL Contests
sidered an initia l success. The next year,
the rules moved to a more traditional
awa rds format, and this result ed in a mas­
sive reduction in log entries having sma ll..
er co ntac t and poi nt totals. For a furth er
analysis of the impac t of the special cer­
tificate upon the 1985 and 1986 co ntests,
see CQ, Jul y 1987, p. II. This one-ti me
effec t on log submissions is si mi lar to
what the League experienced whe n it firs'!
issued particip ation pins in the 1993
August UHF. Log entries exp loded from
108 submiss ions in 1992 to 223 logs in
1993. After peaking at 249 logs in 1994,
log entries in the UHF co ntest thereafter
resumed a dow nwa rd co urse .

The most recen t rules change, in 2000,
to that of a two-band co ntes t may also be
impac ting log entrie s. There has been a
pronounced increase in particip ant levels
since the new format was ado pted. Thi s
is espec ially interestin g when co mpared!
to the ARRL co ntests, which have gone
through a down-tre nd and possibl e stabi­
lizat ion since 1996. Why has this one
rules change evidently mattered when so
many other changes have not mattered at
all? Perhaps it is due to a basic redefi ni­
tion of the nature of the contest, itself. The
latest version of the CQ VHF co ntest is

hou r option was then aband oned for
future summer event s, but was next at­
tempted in the spring of 1966. Log entries
did not measurably increase then , either.

A one-time boost in co ntest activity did
occur at the beginning of the seco nd era
of the CQ VHF co ntests, however. A cer­
tif icate was issued to eve ry single co n­
testant in 1985, and the eve nt was co n-

hoped that a change to the 12-hour for­
mat in 1965 wo uld produce a similar
surge in opera tor interest. When the one­
day, 12-hour affair was trott ed out on
short notice for summer 1965, however,
the results were anything but exc iting.
Chaos and confusion ex isted among the
co ntes tants, and total log entries declined
sligh tly fro m the year before. The 12-
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trul y different from any of its predecessors and all of the ARRL
VHF tests. Th e lower two-band conc ept draws on VH F co n­
testin g history in both CQ and ARRL eve nts, bein g reminis­
ce nt of stro ng and wildl y popular sing le-band runs that occurred
on 6 and 2 meters in the 1960s. It is also co mparable to man y
curre nt HF dom estic cont ests, with co nce ntrations on only one
or a few band s ( 10 meters, 160 meters, HF Sweeps at solar min­
ima, etc.). To this extent, the current vers ion of the CQ VHF
may be fillin g a niche in the national VHF sce ne that has been
missing up until this time.

Contesting Peaks
Two distinct and definite peaks in co ntes t log activity have

occ urre d in the ARRL VHF co ntes ts (see figure 2).
The exp losio n of contest activity in the 1960s ce ntered on the

January VHF Swee pstakes , while both the June and Sept ember
VHF QSO Parties had a much smaller impact. The Swe epstake s
was a club compet ition eve nt, while durin g that time period the
other two QSO Parties only included individual and multi -op
entrants . Thi s made the January VHF the one big contest of the
year. The situation changed substantially beginning in the mid­
1970s, with the June and September contests becomin g comp ar­
ative ly more popul ar as interest from indi vidu al operators
increased. The seco nd contesting peak in 1996 shows more of a
cyclica l pattern in all three of the main ARRL co ntests.

Th e cyclical nature of the number of cont est log entries has
been traced to major reg ulato ry changes occ urring over the
yea rs. Several changes in regulations produced a tremendous
influ x of Nov ices and Technicians in the 1950s, as we ll as a
flood ofTechnic ians in the 1990 s. VH F co ntes t acti vity boom ed
in those time frames. VHF club activity, technological changes,
dem ographi c pattern s, and even sociolog ical and eco nomic fac­
tors are also thought to have varying ro les in the dramatic shifts
in co ntes t ac tivi ty .

Amazi ng ly, in both eras, the CQ co ntes ts do not appear to
have peaked in co njuntion with spikes in the number of am a­
teu s joining the ra nks, as the main ARRL VHF co ntes ts ha ve
done. Even with the grea t surge of amateurs coming onto the
VHF bands in both the early 1960s as we ll as the ea rly to mid
I990s, the CQ VHF did not increase its overa ll log entries in
e ither era (a ltho ugh so me of the log entry results on the CQ
VHF we re never published and the co ntes t ran in only limit­
ed time fra mes, so it' s di fficult to make a definite co ncl us ion
in thi s regard). Th e apparent lack of peaks in the CQ VHF
ac tivity co uld be due to the radi call y cha ng ing nature of the
co ntes ts during both critical time peri od s. Th e CQ VHF was
go ing throu gh se lf-described " trans itional periods" in the early
1960 s, while it ca me to a co mplete stands till in 1991 , with a
gradua l revitali zation occurring only thereaft er.

The abse nce of a co ntes ting peak co uld have anothe r ex pla­
nation , at least in the I960s: Onl y the January VHF SS experi­
enced a trem end ous spike in operator interes t. With no clubs
bein g involved in the CQ WW VHF until 1963, the CQ co n­
tests more closely resembled the Jun e and September VHF QSO
Parti es in style. In the late 1950s, new ham s flock ed to the clubs,
as they were then at the very hub of amateur acti vity . With only
indi vidu al parti cip ation in the CQ co ntes ts as we ll as in the VHF
QSO Parties, non-club events had much low er suppo rt and
ac tivity levels than the VHF Sweeps. Th is does not explain the
abse nce of a peak in the 1990 era CQ VHF data, however. With
the major ARRL non-club cont ests showing definit e upswings

www. cq-vhf.com

Year Ca ll 2mQs Asia Logs EU Log s % Logs

2002 E2 1DKD 587 19 - 3.2%
F61FR 420 - 7 1.7%

2003 HS4NLW 5 14 21 - 4. 1%
OKIKIM 45 1 - 28 6.2%

2004 E2 1DKD 592 4 1 - 6.9 %
OKIKIM 527 - 21 4.0%

Table 1. The top sco rers in Asia and Euro pe in the last three
CQ VHF contests.

in log submissions in the ea rly I990s, the lack of a similar pat­
tern in the CQ WPXIVHF suggests that struc tural probl em s in
the CQ co ntes t itself may have overridde n or effective ly elim­
inat ed any increased acti vity stemming from new licensees.

Contest Administration
Many obse rve rs beli eve there is littl e or no re lationship

between ARRL administrati ve efforts and va riations in co ntes t
log activity. Some of the more recent ac tivities of the League
(i .e., del etion of the line scores from QST; co ntes t robo t) ha ve
drawn jeers fro m co ntes ters, while many of the League' s inno­
vations (the co ntes t area of the ARRL web site ; LoTW [Logbook
of the World]) have won applause fro m the proverbi al peanut
ga llery . None of the Lea gue ' s effo rts , however , have affected
VHF contes t acti vity to any grea t and measurabl e ex tent.

However , when the ge neral styles of ARRL and CQ co ntes t
administrati on s are more closely examined and co mpared,
so me interestin g trends emerge. CQ 's handling of its VHF co n­
tests may involve unique and interesting ex perime nts, but the
execution of its event s has been anything but ro utine in either
co ntes ting era. Much of the probl em with CQ co ntes t adminis­
trati ve efforts in the past simply may have been due to the CQ
VHF columnist havin g a dual role whi ch included directorship
of the CQ VHF co ntes ts. Wh enever the VHF co lumn editor
becam e busy on oth er matt ers, the co ntest suffe red as a result .
The co ntes t structure at CQ j ust may have ex pected too much
fro m one person, as writing a VHF co lumn is time co nsuming
in itself. Adding co ntes t admin istrati ve duti es to the "job"
requirem ent s of the co lumn writer may have doom ed the VHF
co ntes t to a chaotic existence for man y years .

Thi s is not to criticize past VH F co lumn writers at CQ. Indeed ,
the co lumn editors all have brou ght thei r ow n unique flare and
sty le to a time-inten sive, vo luntee r posit ion: Sam Harris,
WIFZJ , pioneered EME activities while writing the CQ co l­
umn in the late 1950s; Bob Brown , K2ZSQ, merged an entire­
ly separate VHF magazine into CQ in the early 1960 s; Steve
Katz, WB 2WIK, rein vigorat ed the post in the 1980s, so me 15
yea rs aft er the co lumn last appeared in the late 1960s.
Furthermore, Joe Lynch, N6CL, not only ed ited the VHF co l­
umn in CQ starting in August 1991 , he we nt on to becom e the
editor of CQ VHF magazin e in 2002 , when it was brought out
aga in after it had ceased publication and bee n incorporated into
CQ magazine for three yea rs. In its initi al four yea rs of publi­
ca tion, CQ VHF maga zin e was edited by Rich Moseson ,
W2V U, the present ed itor of CQ magazin e.

Co ntras t this situation at CQ with the ARRL. The League has
co nsistently and meth odi call y produced high -caliber VHF co n­
tests since the post- WW II period (and for many yea rs before,
when VHF Marathons and U.H.F. Relays were also included ).
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The VHF co ntests at the League and the
"Wo rld Above 50 MH z" column in QST
are handl ed by different people. Thi s con­
sistency of co ntes t style and deep support
from the contes ting community comes at
a large cos t: the ARRL event s are very
slow to change , eve n in the face of stag­
nant to declining participation levels. Th e
diffi culty in qui ckl y ada pting the
League ' s rules struc ture to chang ing cir­
cumstances may be a big reason why the
ARRL co ntes ts are co mprised of well­
established participant s. The prepond er­
ance of olde r, es tablished co ntes tants
co uld be the distinct result of new con­
testant s being unwilling or unable to co m­
pete aga inst an entrenched group of oper­
ators who can repea tedly win with a fixed
rules set.

Con versely, the CQ sty le of contes t,
with its unique rules, ce rtainly attract s
new participants. However, in the past,
some burn -out has occurred in entrants
who grew frustrated with the less-than­
ideal executio n of the form atand the con­
tinual changes in the rules structure.

Because the ARRL and CQ have such
dram atically different co ntes t manage­
ment styles, reviewin g both administra­
tions side-by-si de may be something of an
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"apples to oranges" co mpariso n.
Arguably, the ARRL may have a stifling
amount of predictabilit y, while historical­
ly CQ has suffere d from a lack of pre­
dictabil ity. To the credit ofeach of the con­
test administrations, the ARRL is
atte mpting to brin g more sys tematic
change to its process, and CQ's one annu­
al VHF contest (as well as its current VHF
column) has now run longer than all of its
trailblazing VHF event s and activities in
the first era of VHF contesting. In addi ­
tion, with the CQ VHF contest now hav­
ing a separate contest coordinator (initial­
ly Gen e Zimmerman, W3ZZ , and now
John Lindholm, W IXX ), the contes t is
running smoo ther than in prior years,
while the "VHF Plus" co lumn in CQ mag­
azine has been a great addition to the VHF
co mmunity ove r the 14 years that Joe
Lynch, N6CL, has been its editor.

CQ VHFContest
Participation Levels

Wh at accounts for the sizable differ­
ence in log entries betw een the CQ VHF
Ccontest and the three big ARRL VHF
contes ts? Certainl y, many League mem­
ber s and affili ated clubs favor the ARRL
events . Th e League ' s events also have
some thing ofa strateg ic advantage , in that
they excl usive ly have occupied the same
contest weekend for many yea rs. Thi s is
in co ntrast to the CQ VHF contest, which
is squeezed in between the ARRL VH F
events and also has to co ntend with
num erou s VHF contests in Europe that
occur around the same time.

A major reason for the log entry dif­
ferenc e, how ever , could also be that a far
lower percentage of statio ns that are ge n­
erally active in contests are entering the
CQ VHF contest than the ARRL events .
Thi s beli ef is tent ative, as it is based on
only two years of CQ log data and fo ur
years of ARRL data. The data collected
so far, however , infers that the number of
worldwide participant s in the CQ VHF
co uld be approaching the number of
dom estic cont estant s in the Jun e VHF
QSO Party, but that far fewer people have
submitted log entries in the CQ VHF than
in the ARRL VHF contests. Thi s may be
the result of the CQ contest appea ling to
many casual VHF operators, especia lly
since 2000, when the form at was changed
to a two-band event. The ARRL co ntests
have a more intensely co mpetitive grade
of operators who possess massive
amounts of equipment and antennas all
the way throu gh the mic rowaves bands.

Th ese operators are much more likely to
submit log entries.

Further , the CQ VHF co ntes t attracts
many intern ational particip an ts, whereas
most of the ARRL eve nts have speci fic
rules banning DX-t o-DX co ntac ts (ex ­
cept for the EME, whic h is the only
League eve nt wi th an inte rna tional fo l­
lowing). In the last three CQ VHF co n­
tests, the top sco rers in As ia and Euro pe
made the number of contacts shown in
Table I (thanks to John Lindholm ,
W IXX , for the statistics) . These are
amaz ing numbers. Th e top sco rers in
Euro pe and Asia had between 420 and
592 contacts on 2 meters. However , there
were only 7 to 2 1 logs submitted fro m
Euro pe and between [9 to 4 1 logs sub­
mitt ed from As ia. T hus, only 1.7% to
6.9% of the intern at ion al stations who
worked the world's leaders actually sub­
mitt ed a log entry to CQ. Eve n the 400 to
500 ca llsig ns wor ked in Europe by the
leaders may be sma ll co mpa red to the
immen se number of co ntac ts mad e in
other Euro pea n VHF co ntes ts . Th e poten­
tial of the CQ VH F to reach an intern a­
tional audie nce is great and may already
be under way .

In all, perhaps 8000 to 9000 stations
worldwid e have made at least one co ntact
in recent CQ VH F co ntests (2003- 2004
statistics), and over 4000 ca llsig ns were
worked two or more times in a sing le CQ
VHF co ntest (2003 data). Thi s is co mpa­
rable to publ ished League informa tion on
the Jun e VHF QSO Party, with 4600 to
6 100 callsig ns worked (200 1- 2003
data). Whil e the two sets of da ta may not
be strictly co mparable due to differences
in master data-base co llec tio n and ca lcu­
lat ion method s, using ca llsig ns worked
rather than log entries submitted as the
basic mea sure of "contes t ac tivity"
changes the various trend s of the CQ VHF
in a rather dramatic fashio n. Indeed , with­
in an international contex t, the CQ eve nt
currently may be more popul ar than any
of the dom estic ARRL VHF eve nts.
Whil e using log entries to gauge contes t
participati on level s may be necessary
when using historical data goi ng back in
time, relying on non-busted/n on-unique
callsigns as the basic indicator of contest
participation may be more appro priate
go ing forward in time. In this regard , the
most recent post-2000 version of the CQ
VHF contest stands up very we ll in acom­
pari son with the ARRL VHF events.

Conclusion
Th e CQ VHF contes ts in both eras have
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been innovative in sty le. Most of the
major rules changes in the cont est do not
appear to have affec ted contest activity
very much. The most recent rules
change-that of moving to a two-band
format in 2000-may have produ ced a
dramatic increase in co ntes t parti cip a­
tion, however. The peaks of co ntesting
parti cipation noted in the ARRL VHF
co ntests are not ev ide nt in the data that is
ava ilable on the CQ VHF contest. Thi s
may be the result of interruptions in the
sponsors hip of the CQ eve nt at the pre­
cise times when new amateurs were hit­
ting the VHF airwaves. Recent CQ VHF
co ntes ts may be enjoying height ened
co ntes t participation levels, es pec ially
when viewing inform ation on calls igns
and stations work ed , instead of the more
typical log-entry information.

In comp arin g the differenc es between
the CQ and ARRL co ntest administra­
tion s, eac h administration generates its
ow n set of strengths and weaknesses. The
CQ VHF co ntest currently can be con­
sidered the "seventh" co ntes t ha vin g
substantial national suppor t and partic­
ipation fro m the VHF co mmunity. It
may also be the only VHF cont est of all
US, EU, and Asia events to have a trul y
global fo llow ing. Th e CQ administra­
tion is providing the innovation and
flexibil ity necessary to sponso r a two­
band spec ialty type of contes t that the
ARRL has so far been unable to devel ­
op. To thi s extent, the two co ntes t
administra tio ns may even be comple­
ment ary in nature. Th e CQ has been the
informal testing ground for new and
interest ing idea s. Th e ARRL pro vides
the depth of orga nization and member­
ship support to ultimately incorporate
man y of CQ's more successful ex pe ri­
ments into its own co ntes t struc ture.

I hope to hear you in the VHF co ntests.
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Selling 556 to FMers
With the increased availability of multi-mode rigs on the VHF-plus ham bands comes
the potential for introducing other modes, in particular SSB, to the casual FM operator.
Here WB6NOA tells how to go about bringing these operators onto the SSB mode.

By Gordon West,* WB6NOA

The new entry- leve l Techni cian Class Element 2 question
pool goes into effect on Jul y Ist th is year. Out go the old
51 1 ques tions, and in co mes a fres h set of 396 question s

specifically geared to more current ham radio techn ologies:

• VHF/U HF co urteo us operati ng technique
• Weak-signal SS B AND CW opera tion
• Satellite and space co mmunications
• IRLP, Echolink, and data co mmunications
• Interference mitigation
• Licensing and rules and regul ations

"There are still 35 multipl e-choice questions on the entry- level
exa m, but the smaller question pool will allow for more class­
room demonstrations, such as switching off from FM repeaters
and working direct via SSB," comments Bill Alber, WA6CAX,
while setting up his VHF/U HF antenna system for an eve ning
class demons tration of OSCAR opera tion.

Brand-new hams are enco urage d to co nside r VH F/UHF
equipment with mult imode capabilities. Kenwood, Yaes u, and
ICOM all offe r new VHF/UHF mult imode rigs, but these are rel­
atively ex pensive (in the $800 and up range) . Stude nts are
encouraged to look for single-band 2-meter or 440-MHz used
radios specifically with mult imode capabilities .

"A t a recent swa p meet I counted ten used , working 2-meter
multi mode rad ios for sale, and most were se lling for under
$200," adds Alber.

Hundreds of ham s have VH F/UHF multimode equipment,
but only operate on FM. A goo d hunting gro und for weak-sig­
nal opera tors is their local FM net. Have the net contro ller find
out who has SSB capability on 2 meters and enco urage them
to hang aro und unt il the end of the net and meet on upper side­
band , at 144.230 MH z.

Yet another hot se lling technique for increasing our weak­
signal ranks is to frequentl y announ ce SSB operation and a spe­
cific eve ning net on yo ur local FM repeater. Before yo ur wea k­
signal net star ts up, sw itch ove r to the popular repeater pairs
and make an anno unce me nt that anyo ne with 2-me ter SSB
capability should tune in to "US B," go to the specific frequen­
cy for the net, and give SSB a try!

One of the major problems for the FM opera tor goi ng to SSB
is cross-polarization. Thi s is most evident in net operations.
Ty pica lly, the FM opera tor uses vertical polarization . However ,
the SS B opera tor uses hori zont al polarization . Eve n so, for net
operations this need not be a problem if the net contro l opera -

*CQ VHF Features Editor, 2414 College Dr., Costa Mesa. CA 92626
e-mail: <wbo noatii cq-vhf.com»

28. CO VHF. Spring 2006

Two-meter amplifiers with built-in p reamps will help older
"deaf" 2-me ter multimode rigs.

The ICOM "fun-mo bile "with (/ pa ir of 2-meter loop s
from KB6KQ.
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The KU4AB 2-meter SQ-J44 in a mobile config uration.

tor has an antenna swi tch to co nnec t a vertically polari zed
co llinear antenna at his or her station, or simply work cross­
polarized by pointing the beam in the ge neral directi on of any
vertica lly polarized stations.

"We actually play up the fact that we are takin g check-ins
only from stations with vertica lly polari zed antennas, and they
really come out of the woodwo rk on SSB ," comments Gabriel ,
KG6HMN, who is with the Western Stat es Weak Signal Society
southern Ca lifornia group. Both Gabriel and [ conduct a warm­
up net spec ifica lly to attract FM stations to SSB , regard less of
polarization (see <w ww .WSWSS.org» .

Once we "hook" an FMer into weak-signal work using sin­
gle sideband, we next need to do another "sales job." They need
to add the capability of using a horizontal antenna. No big beam
yet-no big towe r and a quagi , but rather a modest hori zontal
loop attached to a roof vent-pipe mast, or maybe hidd en in the
attic if they live in an area with antenna restrictions.

"There are at least 15 co mmercially available 2-meter hori­
zo nta lly polarized loop antennas available , all under $ 100,
including some coa x cable," comments Juli an Frost, N3JF . Here
are some of Jul ian ' s favo rites:

M2 antenn as: on the web <http://www. m2inc.co m>
KB6K Q loop: e-mail <kb6kqn orm @aol.com>
Olde Antenna Lab loop: phone 303-841-1 354
PAR Electronics omniangle loop: on the web <http://w ww.

parelectronics.com>
Tillo-Currie Big Wheel antenna: phone 734-668-8 696
KU4AB loop : on the web <http://www.ku4ab.com>: phone

90 1-270-8049

How well do these co mmercially manufactu red hori zont al
loop antennas work? Three years ago, Chip Margelli , K7JA ,
and [ conducted multipl e seas ide loop tests. We concluded that
co mmerc ial manufacturers of loops did their hom ew ork to
achieve a 50-o hm match, minimum nulls, and good mechani­
ca l stability.

"While we did see a modest increase in signal strength by
stacki ng a pair of loops, the single loop, hori zontally polarized ,
was light years better than trying to operate cross-polarized with
a whip to a distant station hori zontal on SSB ," co mments
Ma rgell i, notin g the biggest range expansion for SSB operation
is similar horizontal polarization. Chip also point s out the pop-

www.cq-vnt.com
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The PAR Electronics horizontal loop is shown here in the
middle of the mast.

Tillo-Currie 's Big Wheel matching "hairp in " shunt.

ularity of single loop antennas tied into mount aint op 2-meter
and 70-cm prop agati on beacons throughout the United States.
Under good conditions, a single hori zont al loop to a 10-watt
tran smitter get s received hundreds of miles away!

Man y comm erc ially manu factured loops consist of a square,
round , or triangul ar half-wavelen gth radi atin g element,
match ed either at the feedpoint as a closed loop , or matched
opp osite the feedpoint with open-air critical capaci tive tunin g,
between 2 and 5 picoFarad s.

" It's important to exa mine the feedpoint matchin g network
to make sure there are no open elements that could be co ntam­
inated with dirt or snow," adds Fros t, N3JF. "Consideration
must also be given to any outside mount ing in the wind where
rod loop rigidity is important ," pointing out the solid rod con­
struction of Phil Brazzell ' s horizont al omnidirec tional anten­
nas, including the most uniqu e dual-band horizont al loop s with
a single feed line (www.ku4a b.co m).

When suggesting that newcomers go to SS B using a hori ­
zontal loop, it is important to tell them to first get the loop, and
then purchase very large feed line-s-e.g. , Belden 99 13, or LMR
400 as a minimum.
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Chip Marg elli, K7lA, prepares fo r loop antenna tests at the
beach.

Chip Marg elli, K7lA, and WB6NOA conducted multiple loop
tests at the beach seve ral years ago . One of the antennas

tested was on top of the communications van, shown here.

beginni ng to find that there are enough VHF SSB people aro und
such that it pays to have SSB capability in an emergency."

Hori zont al loop antennas are an ideal way to br ing more FM
operators ove r to the excitement of wea k-sig nal SSB and CWo
Man y new ham s are purchasing equipment that has General
class HF features with plan s to ultimately upgrade. Th ese rigs
norm ally incorporate 2 meters and 440 MH z multimode . What
bett er time than now to ge t these hams invo lved in weak-s ig­
nal work using SSB , tied into an inexpensive, eleva ted, we ll­
fed loop antenna as high up in the air as possible. •
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"New ham s may not rea lize the losses associat ed with RG­
58 and RG-8X coax cables at frequencies abo ve 50 MH z. Their
SS B sig nals are ju st terr ible, because they 're running over 100
feet of the small stuff," co mments Ken Neub eck , WB2AMU,
author of several books on VHF and UHF operati on .

" It's not that they co uldn' t have run larger coax, it ' s ju st that
the newer operator who has always been on FM with small coax
doesn ' t rea lize the requi rement for big coax," adds Neub eck ,
suggest ing LMR-400 for runs as short as 25 feet away. Since
the loop is essentially 0 dB in all direct ions, coax loss must be
kept to an abso lute minimum.

Also, olde r 2-meter SSB tran sceivers may lack a hot front
end. so an added bonu s would be an RF switching preamplifi ­
er, such as the SP- 144 VDA from Adva nced Receiver Research .
This hot IS-dB receiver preamp goes down at the rig, not out­
side . Other ARR mast-mount preamps are available, but for the
new ham, running the preamp down below with top-quality
coax will ce rta inly ge t them started big time on 2-meter SSB .

A slight amount of ga in is achieved by stacking the loops,
and a slight increase in ga in is also achieve d by go ing to a phys­
icall y larger , one-wavelength loop , so me times ca lled " Big
Wheel ." Many times the " Big Wheel" is matc hed with a "hair­
pin match ," and this matchin g system brings the feed point close
to 50 ohms and provides a shunt to bleed off wind static when
the loop is mounted outdoo rs.

Norm Pederson, KB6KQ, point s out that since Hurri can e
Katrina he has had several EOC managers contact him and buy
a stack of his loops in order to extend the coverage range of their
stations when weather takes out local repeaters. He adds, "VHF
SSB range is much better than repeaters, and the EOC guys are
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By Dr. H. Paul S huch,* N6TX

THt ORBITAL CLASSROOM
Fu,the,i ng A MSAT's M iss io n Through Education

(Continued Oil page 36)

Coordinating the Effort

The firs t-ever back-to-buck ARISS QSOs took place Oil February 7. 2006. The fi rst
was with the Dale. Oklahoma publi c schools. The second was with the DeColyer
Elementary School, Dallas Texas. Students fro m the Dale school. plus others. are
shown here gathered to listen to Expedition 12 Commander Bill Mc/srthur, KC5ACR.
respond to the DeCoyler school students ' question. ARISS QSO mentor Keith Pugh.

W51U, is at the COil trols of the Dale ham radio station. (N6C L photo)

on the educa tio nal standards and curricu­
lum requirem ent s throughout the rest of
North America .

One area in which AMSAT already has
a rich history of educa tional activ ities is
hum an spaceflight, most recentl y throu gh
the ARI SS Program . I wo uld not presum e
to modi fy these ex isting programs in any
way. However , ARISS co ntacts should
not be an end unto them sel ves. ARISS
ge nerates a great deal of enthusias m,
leadin g up to a contac t with the astro nauts
on the Intern ati on al Space Station .
Coordi nating closely with Frank Bauer ,
KA3HDO, AMSAT VP for Hum an
Spacefli ght , I will be see king ways we can
encourage ARISS schoo ls and teachers to
take the next step, with program s to lever­
age that enthusiasm into an ongo ing inter­
est in math , sc ience, and ama teur radio.

Another key area of attention for me as
the new Direct or of Educa tio n will be
Cubesa ts. There is a definite educat ional
mission in satellite co nstruction, which
goes far beyond the prod uction and launch

developers, and schoo l adminis trato rs
within AMSAT ' s rank s are invited to sign
up as official AMSAT Educa tors (s ign­
up instru ctions will app ea r in the Orbital
Classroom sec tion of the AMSAT web­
site) . You will receive not only a nice ce r­
tificat e, but an opportunity to contribute
materially to a coordinated and redoub led
AMSAT educational effort.

I respectfully suggest that one key
aspec t of doin g anything in the U.S. edu­
cational arena is a need for those effo rts
to be tied to the federal No Child Left
Behind act, as we ll as the pub lished edu­
catio na l co mpetenc ies and graduation
standards es tablished by the various
states . I hope to work together with our
cadre of AMSAT Educ ators to evaluate
the competencies and standa rds in force
in the indi vidual states so that our cur­
riculum efforts can tie in to them to the
greates t possibl e extent. Of course, we
being AMS AT NA , I rely upon the exper­
tise of our Ca nadian and Mexican
AMSAT Educa tors to brin g me up to date

H
aving recentl y retired for the sec­
ond time (the first retirement, in
2004, was from acade mia; the sec­

ond, just recentl y, from indu stry), I was
very pleased to acce pt appointment to the
post of Director of Education fo r
AMS AT-NA. Thi s new column, which
will app ear from time to time in CQ VHF,
is deri ved fro m material prepared for the
AMSAT j ournal, and appears here by the
kind permi ssion of AMSAT. I hope it will
serve as a construc tive forum for sharing
educa tional resources, and thus further­
ing AMSAT's educa tional mission .

Since its incep tion nearl y four decades
back , AMSAT has taken on an important
ro le: brin gin g sa te llite technology into
the cla ssroom . Th rou gh our various
OSCAR s, SA REX, ARISS, and partici­
pat ion in the Cubesa t program, many of
us have exploited the mystique of space
to captivate the intere st and imagin ation
of our stude nts. However, we have not
always done so in a coo rdinated manner.
Coordination is a ski ll I most hope to
brin g to my new assignm ent.

My first prior ity as AMS AT Direct or
of Educa tion will be to prom ote integrat ­
ed curriculum development at all levels
(kinde rga rten through PhD ), with empha­
sis on using sate llites in the cla ssroom to
enhance the teaching of sc ience, math ,
geography, soc ial studies , technology ,
and the socia l sc iences . To accomplish
this, I have turn ed to the AMSAT mem­
bership to lend what significa nt resources
and ex pertise al ready ex ist within our
organization. I invite all teachers within
AMSAT to share with me their current ,
past, or plann ed use of satellites in the
classroom , their instruc tional mate rials,
and their desires in term s of future cur­
ricular developm ent. All current or for­
mer professional teachers, curriculum

*Director ofEducat ion, AMSAT
e-mail: <n6tx@amsat.org>
<www.AMSAT.org>
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By Kent Britain, *WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

GPS Antenna Project

Photo A. Ceramic and homebrew CPS receivers.

Figure 1. Dimens ions for the patch antenna.

I---- 4.5" Square

ization . In this case , j ust trim back the
oppos ite corners off the patc h .6 inch.

Feedpoint
For this antenna the impedance at the

edge of the patc h was a bit over 150 ohms.
By defini tion, the center of the patch is
zero ohms . The impedance curve is not
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tic screw co uld be used, or the patch j ust
co uld be supported on a small block of
plastic. Agai n, the very center is a volt­
age null point, like the center of a Yagi
antenna element.

The corners are cut for rece iving GPS
signals. If you are building a GPS simu­
lator and want to transmit to a GPS receiv­
er, you need to reverse the circ ular polar-

Construction
I used do uble-si ded .03 I-inch PC

board, but sheet brass or sheet tin would
work just as well. You can use alumin um,
or most any shee t metal for the base, but
it's a lot eas ier if the patch is made out of
something you can solder, too.

The very center of the patch is a null
point. I used a 4-40 screw as the patch
sup port , but if for some reason you need
the patc h to be electrically isolated , a plas-

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

There have been a couple of requests
for a GPS (global positioning sys­
tem) antenna construction project,

but I am not sure how much it will help
many of you . The problem is that those
expe nsive little external antennas for your
GPS rece iver contain a high-gain , low­
noise preamp . This preamp has been
designed to work with the control voltage
your GPS receiver sends back up the coax .
I am unaware of any universal design for
GPS antennas with integral preamps.

Show n in photo A is the ceramic ele­
ment from an exte rna l GPS patch anten­
na. The dielect ric constant of the ceram­
ic material grea tly reduces the size of the
antenna . The trimmed corners create an
imba lance in the patch , which gives you
circular po larization. If you don 't trim off
enough from the corners, the pola rization
will be more vertica l than hori zontal. If
you trim off too much , the polarization
will be more horizont al.

For our prototype, the dim ensions for
the patc h were twea ked on a network ana­
lyzer and the corners were trimm ed for
circu lar po larization on the antenna range
(figure I). Since I am using air dielectri c,
the antenna is much larger than the ceram­
ic version.

Nor mally, we would have a much big­
ger ground plane under the patch. How­
ever, for GPS most of the birds are near
the horizon, so we don 't want the higher
gai n of a large ground plane. Aga in, the
corners were trimmed to make the patch
circularly polarized.
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Photo B. A 5.8-G Hz omni antenna. also
known as a collinear-coaxial arm y.

exactly a stra ight line, but with a little
ex peri mentation, the 50-ohm point was
right at I inch from the edge.

Thi s should be an interesting project
for those of yo u with spec ialized GP S
antenna needs.

Neat Antennas
I was asked to make some measure­

ments with a 5.8-GHz omni antenna
(photos B and C) . Known as a collinear­
coaxial arrav, it starts out as a 1/4-wave
sec tion and ends with a 1/4-wave sec tio n,
with alternati ng II2-wa ve sec tions in the
middle. Th e RF energy goes through the
inside of the coax, and then on the out­
side of the coax. When the RF energy is
on the outside of the coax, it behaves like
a II2-wave dipole. Stack up a bunch of
the m, and yo u have a co llinea r array
made of out sections of coax. Th e one
show n is a commercial versio n; it is neat­
ly engineere d, in that two pieces of brass
and one piece of Teflon® are used to
make virtually the entire antenna.

So me similar antenna co nstruc tion

www.cq-vhf.com

projects with claims that defy physics are
floatin g around on the internet. The first
probl em is power distribution . In theory,
making a vertical co llinear array twice as
long gives you 3 dB more ga in. However ,
if yo u are using a coax power di vider,
then you have at least twice as much coax.
Loss in the coax mean s yo u are go ing to
be lucky to ge t 2 dB ga in. (Co mmercial
guys who are using 6-inch EIA flan ges
are in a different league!)

With this kind of vertical collinear the
first sec tion ge ts all the power, the sec­
ond sec tion ge ts less power becau se some
has alread y been radiated , and so on and
so on. Thus, the top sec tion does not get
its share of RF power and gain is not as
high as might be reali zed . Make the
antenn a with twice as many sec tions, and
this problem becomes eve n worse. There
is not much RFleftat the end oftwodozen
sec tions. Therefore, doubling the number
of sec tions does not give you 3 dB more
gain, eve n with low-loss coax.

With really long versions you have an­
other probl em they like to leave out. . ..

Beam Tilt
On the design frequency the waves are

in phase at eac h element and the maxi­
mum signal is 90 degrees to the antenna
(f igure 2) . Change frequ ency, thou gh ,
and the ang le ch anges. Go up in fre­
quency and the beam tilt s downward . Go
down in frequency and the beam tilt s
upward. Whil e the antenna may have a
goo d SWR at 5.8 GH z and 5.2 GH z, only
one of these frequencies will be toward s
the hori zon with a reall y lon g vertical
co llinea r. Very, very few of the vertica l
collinears I have tested had the design fre­
quency 90 degrees to the antenn a. You
have to measure distances very ca refully
and know the velocity factor of your coax
when the ant enna is mad e up of more than
a few sec tions. Even then , it takes a cou­
ple of tries to ge t it right.

Letters
A co mment to Terry: Sorry, but I have

no plans to publi sh any J-pole antenna
designs, as I fee l that area has been thor­
oughly covered.

Fro m Indi ana there was a question of
using other dri ven element s with Cheap
Yagis, The shor t answer is "not with the
publ ished dimension s." The driven ele­
ment impedance of the J element is near
150 ohms. By using the loading effec t of
the reflector and direct ors, the impedance
is pulled down to 50 or 72 ohms. Th is

GET ALIFE.
GET ACAREER.
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high payingcareer inCommunications.
Radio, Television, Avionics, Maritime,
Radar, and more! Earn your

FCC COMMERCIAL LICENSE
Our proven home study course has
been used by a wide range of clients
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2402 MHz

Listening is only half the fun...

POPULAR
COMMUNICATIONS
;s the other half!

The World's most
authoritative monthly

magazine for
Shortwave listening

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

You'll find features on scanner
monitoring of police, fire, utility,
and aircraft communications;
international shortwave listen­
ing; CB radio; amateur radio;
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digital communications includ­
ing CW, RTTY, SITOR, etc;
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equipment and accessories ;
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makes it practi cal to ju st so lder coax
directly to the driven element. If the dr i­
ven eleme nt is 72 ohms for a regul ar
dip ole- or , say , 300 ohms for a folded
dip ole- you will not get a goo d imped­
ance match to the coax using Chea p Yagi
dim ension s. That is, the antenna will
have a high SWR. The idea of employ­
ing the same technique of using the struc­
ture of the Yagi itse lf for imp ed anc e
matching can be applied to other driven
elements. You ju st have to re-calculate
all the length s and spac ings of the other
element s.

Cheap Yagis Website
My original 1994 paper on bu ildin g

Cheap Yagis has been updated a bit and
is available as a download from my web­
site , <www.wa5vjb.co m> . Look in the
reference section. Some other good pa­
pers are there as well , and I'm adding
more all the time.

Please keep those e-mails co ming! I'm
alwa ys lookin g for project ideas.

73, Kent , WA5VJB

THE ORBITAL CLASSROOM
(from page 31)

of a payload. We should be seeking to find
a way to get satellite builders talking to
satellite users, in an educational setting.
It is my hope that , by finding spec ific edu­
cational appl ications of existing and
planned small satellites, and by providin g
proper trainin g to satellite developers, we
will get them fired up about supporting
the classroom use of their creations.

AMSAT has a proud history of both
technical and educational accomplish­
ment. With the help of satellite enthusi­
as ts eve rywhere, we ca n make great
strides . I thank AMSAT president Rick
Hambl y, W2GPS, and his senior leader­
ship team , for providing me with thi s
opportunity to further serve an organiza­
tion that has been near and dear to my
heart for three and a half decades (which,
incidentally , is about as long as I taught).
I thank CQ VHF editor Joe Lynch,
N6CL, for providing me with this bully
pulpit from which to preach satellites in
educa tion. And finall y, I thank AMSAT
Journal editor Ed Long, WA4SWJ, for
his kind permission for CQ VHF to
reproduce some of my AMSAT Journal
materi al. With their help , I'll certainly
not be bored in my second retirement!

73, Paul , N6TX

2483 MHz

Figure 2. Side view of the antenna.

Photo C. Close up of the 1/2-wave
elements.
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D-STAR Test Results
with FEMA and the US Army

Last year's devastating hurricanes revealed huge problems with
communications integration. Here N9JA reveals how ICOM's D-STAR could
be used as a possible solution.

By Ray Novak,* N9JA

Iwant to share with you inform ation from our demonstration
for FEMA and the US Army . I thin k it is about time to let
the cat out of the bag.
Early in 2006, ICOM and several other vendors were asked

to participate in a demonstration for FEMA and the US Army.
The demonstration was designed to illustrate possibl e so lutions
to some of the co mmunications issues experienced dur ing the
res po nses to Hurricanes Katrina and Rita last yea r.

In mid-February, the vendors and some voluntee rs ga thered
discretely to show the capabilities of an integrated co mmuni­
cations des ign that included high- speed network co nnect ivity
via satellite, multiple mechanisms to tran sport network da ta,
WiFi, and interco nnec ted voice capabilities via VolP, standard
FM, and digital voice with D-ST AR. The premi se of the exer­
cise was to illustrate a gro up of first res ponders actually being
deployed , then having that team relay vital tacti cal and strate­
gic information to other team members hund reds to thousand s
of miles away, and provi de a sea mless integration of this infor­
mation into existi ng networks. Th e operation required full inte­
gration of voice and data netw ork s, along with adding sign ifi­
ca nt data ca pability to indi vidu als in the response team .

Wh ile there were many items covered in our dem on st ra­
tion, I wi ll foc us j ust on the am ateur radio porti on of this
demon stration .

Demonstration Overview: Both tactical and stra tegic co m­
mun ications relayed to the proper authorities throu gh an inte­
grated voice and data network.

Long-Haul Communications: For the long-haul co mmuni­
catio ns, both FEMA and the US Army reques ted that our focus
shift from HF to new and more robust co mmunica tio n meth­
ods. O ne comment that was made during the demonstrati on was
"Why say it, whe n yo u ca n send it?" Thi s und erscored the
importance of co ncise, accurate co mmunications capabilities .

Thu s, the pr imary foc us was data, data, and more data. Th e
government age ncies obviously have satellite data so lutions.
Th e most recent so lution to co me on line is Hugh ' s R-BGAN
Sate llite so lution . For those who are interested , there is a grea t
reso urce of informa tion on the R-BGAN techn ology at:
<http://www.aosusa .com/bg an.html>.

With the band width that was available with the R-BGAN
techn ology, there was a lot of normal, eve ryday type co mmu­
nications being provided via network as well as VolP co rnrnu-

"Division Manag er - Amateur and Receiver Products. ICOM
America. Inc.. 2380 116t1l Ave. NE. Bellevue. WA 98004
e-mail: <raynovak @icomamerica.com>

www.cq-vhf.com

nicat ions. I rea lize that none of this really pertai ns to amateur
rad io, but this needs to be shared here so yo u see how D-ST AR
integrated sea mless ly into the local commun icatio ns network.

Now to the co re of the D-ST AR de mo nstration! Th ere we re
some specific reques ts from FE MA and the US Army that
needed to be addre ssed for the first responders. Here are some
of them, and how we were ab le to immediate ly meet the
requ irem ents with D-STAR' s si multaneous voice and data
ca pab ilities:

• First respon der communications identificatio n: D-ST AR's
Auto matic Ca llsig n TX with voice com munica tions.

• First responder location (w hen landm arks are either below
water leve lor no longer standing) : D-STAR GPS/callsign along
with voice communications.

• First responder assessme nt data: Tra nsmiss ion of data files
using same-si te repeater structure as voice co mmunica tions.

• Last mile (rea lly 30 mile) data coverage: Co mbination of
I-kbps and I28-kbps data.

I kbps =sma ll da ta files from "i n-fie ld" respo nders
128 kbps = mobile officials retain da ta co nnec tivity for e­

mail or WLAN network
128 kbps =level 2 communicatio ns networks ou tside WiFi

range (con nected to SATCOM data)

While some laughed at the l -kbps da ta, it was really effec­
tive in moving FEMA incide nt-type reports. What we did was
store the data locally, and then push a CSV file ove r the l -kbps
data stream. Once the file was rece ived, the serve r expanded
and pop ulated a webs ite with the detai ls.

Fro m the comments heard at the exercise, it was appare nt
that our traditional thoughts of prov iding "out of area" com­
munications with HF should shift to providing "in-a rea" aug­
men tation of data and voice capabilities. These funct ions won't
rep lace our existing agreements and relationships with served
age ncies, but if we can add these new capabi lities to our offer­
ings, our services beco me much more attractive to so me of the
federal age ncies.

We all agreed that the exe rcise was a huge success. Wh ile
we can 't share any of the specific detai ls abo ut the exercise and
we do n't know anything abo ut future government d irection s,
we do know that there is significant interest in expanding data
communications capabilities for emergency co mmunications.
We were pro ud to be ab le to qu ickly respond and satisfy the
req uireme nts of the exercise organizers . We successfully
demonstrated the capabilities of both the D-STAR technology
and the spirit of the ama teur radio community .
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By Tomas Hood," NW7US/ AAA0WA

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

The Cycle Minimum is Here
Cycle 24 Predicted to be the Best in 50 Years!

The start of the solar Cycle 23 minimum has officially been
declared, signaling the fast approach of the end of the
roughl y II-year sunspot cycle. Mo st likel y, the end of the

current cycle will be in December 2006, with the start of Cycle
24 occurr ing in January 2007.

The official declaration of the arrival of solar minimum was
made by NASA, whose so lar scientists be lieve that we're now
witnessing the ending of the current sunspot cycle. This assess­
ment is based on the frequent longer periods of solar calm, when
for many days at a time the sun has no visible sun spots. The
first of these significantly long periods of total solar quiet was
the 10-day run starting on January 29, 2006, when there were
no sunspo ts on the visible sun. Nearl y the entire month of
Februa ry passed without sunspots, too. Th ere were sunspots on
only nine days in February. During so lar minimum whole
months ca n go by without a sing le sunspot.

Feb rua ry 2006 was the first month in almos t ten yea rs with
mostly no sunspo ts . We can now expect this situation to con­
tinue for the rest of 2006, unt il the next cycle, so lar Cycle 24,
fires up.

Without any significant sunspot activi ty, there ' s very few, if
any, so lar flar ing or coronal mass ejections. When sunspots
develop , they tend to be small and not very complex, trigger­
ing only minor flares which rarely excee d the C-class X-ra y
cla ssification . Thi s low solar activity means that VHF radio
propagation via the F-l ayer is non-exi stent, because the ion­
osphere can only refract radio signals when it is energized by
so lar energy.

In May, and during the rest of the year, we still may have
occasional sunspots and solar flares. During the first week in
April 2006, for instanc e, we saw K-index readings of 6, indi ­
cating sig nificant geomag netic activity. Thi s storm-leve l geo­
magnetic activity triggered a bit of aurora, which could have
been enough to support aurora-mode prop agation and sporadic­
E propagation via the auroral ioni zation . During this same peri ­
od in April, the 1O.7-cm flux read ings reac hed 100.

Historically, during each of the last three so lar cycle min ima
in 1976, 1986, and 1996, the sun unleashed at least one X-class
flare and produced at least one giant sunspot. However, the over­
all co ndition is a very quiet sun. Perh aps we' re in store for a
surprise event that could wake up VHF activity during this peri­
od (May, Jun e, and Jul y).

Solar Cycle 24-The Best in 50 Years
In March 2006, a team led by Mausumi Dikpati of the National

Cen ter for Atmospheric Research (NCA R) announced that the

*P.O. Box 2/3, Brinnon, WA 98320-02 /3
e-mail: <cq-prop-mantishfradio.org>
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Figure / . (a) Observed spot area (smoothed by Gaussian run­
ning average over 13 rotations) plotted asfunction oftime. (b)
Simulated toroidal magnetic fl ux in the overshoot tachocline
within mid-latitudes fo r the case with a steady meridional flow
(solid red area and curve) and with the time-varyingfl ow incor­
porated since 1996 (dashed red curve). (Source: "Predicting
the strength of solar cycle 24 using a flux-transpo rt dynamo­
based tool, ..by Mausum i Dikpati, Giuliano de Toma, and Peter
A. Gillilan, in Geophysical Research Letters, Vol. 33, L05102,

doi: 10.1029/2005GL025221, 2006)

new solar Cycle, the 24th since sunspots were faithfully record ­
ed, will be the most intense sola r maximum in 50 years .
Researcher Dikpati says, 'T he next sunspot cycle will be 30 per­
cent to 50 perce nt stro nger than the previous one." If this pre­
diction is correct, the solar act ivity injust a few years will be sec­
ond only to the histor ic solar cycle maximum of 1958.

Veteran amate ur radio operators remember that cycle. The
so lar activity was so strong that aurora was sighted three times
in Mexico. Propagati on on 6 meters and higher was open world­
wide and for great length s of time.

Th e NCAR team ' s predi ction is unp recedented , and goes
aga inst the prevailin g predictions, such as the popul ar forecast
based on a precursor method . Th e precursor meth od predicts

Visit Our Web Site



solar Cycle 24 will be considerably smaller than Cycle 23. In
near ly two centuries since the l l -year sunspot cycle was dis­
covered, scie ntists have strugg led to pred ict the size of futur e
maxi ma. Every time, they mostly failed . The new prediction is
based on a flux transport dynamo model, which has the ability
to correctly "forecast" the relative peaks of cyc les 16 through
23, using sunspo t area data from previous cycles.

Various meth od s of pred icting the prop ert ies of an upcom ­
ing so lar cy cle that use old cycle data have been attempted
since 1978. A par ticularly popul ar curre nt meth od invol ves
the use of polar fie lds from previou s cycl es as " prec ursors"
of the next cycle.

The new meth od has been de monstrated to reproduce many
solar cycle features, and is now considered the most reliable
and acc urate way of predicting the inten sity and nature of the
next sunspot cycle. The dynamo-based scheme of a gro up of
researchers (K. H. Schatten, P. H. Scherrer, L. Sva lgaard, and
J. M. Wilcox, in their resea rch paper entitled, "Using dynamo
theory to predict the sunspot number durin g solar cycle 2 1,"
publi shed in Geophysical Research Letters. Volum e 5, pages
4 11-4 14) attempted to make a physical connection between the
strength of an upcom ing sunspot cycle and the previous cycle ' s
polar fie lds, assuming that there is a " magnetic persistence"
betwee n these two. Thi s " mag netic persistence" was based
upon a relatio n betwee n the surface polar fields and the spot­
produc ing toroidal field s, ge nerated by differential rotati on
shearing (the W-effect ). Impli ci t in this " dy namo based "
approach is that the polar fields of the previous cycle can be
sheared by the solar differenti al rotation in time to produc e
toroidal fields of the new cycle.

Digging into the 1978 model, the NCAR team asked ques­
tions that finally led them to reveal that the sun has a memory
abo ut its past magnetic fie lds, a memory that spans at least 17
to 2 1 years.

The key to the mystery is a conveyor belt on the sun co n­
sis ting of electrica lly conducting gas. We have something sim­
ilar here on Earth, know n as the Great Ocean Co nveyor Belt.
It is a network of curre nts that carry water and heat from ocean
to ocean.

The sun' s conveyor belt is a current that flows in a loop from
the sun's equator to the poles and back again. Just as the Great
Ocean Conveyor Belt co ntrols weather on Earth , this solar co n­
veyor be lt co ntro ls weather on the sun. Specifi cally, it co ntrols
the sunspot cycle.

So lar physic ist David Hath away of the National Spa ce
Science & Tec hnology Center (NSSTC) explains: "First, re­
memb er what sunspots are-tangled knots of magneti sm ge n­
era ted by the sun's inner dyn amo. A typical sunspot exists for
just a few weeks . Then it decays, leaving beh ind a 'c orpse' of
weak magnetic fields ."

Hathaway exp lained how "the top of sun's co nveyor belt
sk ims the surface of the sun, swee ping up the magnetic field s
of old, dead sunspots. The 'corpses ' are dragged down at the
poles to a depth of 200,000 kilom eters, where the sun's mag­
net ic dynamo can amplify them. Once the corpses (magnetic
knots) are reincarnated (amplified), they become buoyant and
float back to the surface." And that's how we get new sunspots.

All this happens with massive slowness. " It takes about 40
years for the belt to co mplete one loop," says Hathaway. The
speed varies "a nyw here from a 50-year pace (slow) to a 30-year
pace (fast) ."

www.cq-vhf.com

When the belt is turnin g "fast," it means that lots of mag net­
ic fie lds are being swe pt up, and that a future sunspot cycle is
go ing to be intense. Thi s is a basis for forecas ting: "The belt
was turnin g fast in 1986-1 996," says Hathaway. "Old magnet ic
field s swept up then should re-ap pear as big sunspots in
20 10-20 11."

Like most ex perts in the field, Hathaway has co nfide nce in
the co nveyor-belt model and agrees with Dikpati that the next
so lar maximum should be quit e active (see figure I). However ,
he disagrees with one point : Dikpat i' s forec ast puts the next
so lar maximum at 201 2. Hath away believes it will arrive soon­
er, in 20 I0 or 20 I I.

Either way, it is clear from curre nt observations that so lar
Cycle 23 is at its end, and for the res t of2006, we're in for most­
ly quiet so lar activity. With that, we see very little higher fre ­
quency propagation except that occ urring via sporadic-E, tro­
pospheric ducting, and other non-F-Iayer propagation.

Aurora and Sporadic-Aurora-E
We are still see ing moment s when coronal holes trigger geo­

magnetic disturbances, such as the one duri ng the beginn ing of
April 2006 . The frequent occ urre nce ofcoronal holes may bring
brief mom ent s of life to 6 meters. Wa tch the spots on the
OH 2AQ OX Summit <http://oh2aq.kolumbus.com/dxs/> if the
K-ind ex rises above 5. If such a period of geo mag netic activi­
ty occurs, aurora-mode propagation (A ll) as we ll as sporadic­
Aurora-E (AlI-Es) (like sporadic-E. except caused by highly
ionized patches at the E-layer height caused by auroral activi­
ty) may provide the opportunity for Nor th Ame rican VHF oper­
ators to engage in qui ck QSOs.

Sporadic-E
Sporadic-E pro pagation is an exc iting but mostly unpre­

dictable mode relat ed to "clouds" of highl y ioni zed , dense,
small patches in the E region of the ionosphere. Te n-meter oper­
ators have known Es propagation as the summertime "s hort
skip." These "clo uds" appear unpredictably, but they are most
co mmon ove r North America dur ing the day light hours of late
spring and summer. Es eve nts may last for j ust a few minutes
up to seve ral hours, and usually provide an opening to a very
small area of the country at anyone time.

During period s of inten se and widespread spo radic-E ion­
iza tion, two-hop ope nings co ns ide rab ly beyond 140 0 miles
should be possibl e on 6 meters. Sh ort -skip ope nings between
abo ut 1200 and 1400 miles may also be possible on 2 meters.

How can we know when a sporadic-E opening is occurr ing?
Several e- mail reflec tors have been created to provide an alert­
ing service using e-mail. One is found at <http://www.gooddx.
net!> and another at <http://www.vhfdx .net!se ndspots />. These
sporadic-E alertin g services rely on live repo rts ofcurrent activ­
ity on VHF. When you begin hearing an ope ning, you send out
detail s so that eve ryone on the distributi on list will be alerted
that something is happ enin g. They, in turn .join in on the open­
ing, makin g for a high level of participation. Of course, the
grea ter the numb er of opera tors on the air, the more we learn
the extent and intensity of the opening. The bottom line is
that you cannot work sporadic-E if you are not on the air whe n
it occurs.

In additi on to live reportin g, there is a very powerful resource
ava ilable on the Intern et. Check out <http://s uperda rn .
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jhuapl.edu /> . SuperDARN (Super Dual Auroral Radar
Netwo rk) is an international radar network for studying the
Ear th' s upper atmosphere and ionosphere. Using the
SuperDARN real-time data 24-hour overview, you can view
the day' s ionization activity at the northern polar regio n. You
ca n also view live radar displays of the same area. These graphs
help identify Es clouds ex isting in the higher latitudes. One use
for this would be the detection of a varia tion of Es, known as
Auroral-E.

For a great introd uction to mid- latitude sporadic-E propaga­
tion , visit the AM -FM DX Resource website <http://www.
amfmdx.net/propagation/Es .html>.

Tropospheric Ducting
Scattered reports of some very strong tropospher ic openings

have been made dur ing Apri l (co rresponding to seve re spring
weather), but we don ' t typically see widesp read tropospheric
ducting unti l summer. In tropospheric ductin g, radio waves are
trapped in a type of natural wave-guide between an inversion
layer and the ground or betwee n two inversion layers. Ducting
causes very little signal loss and often signals are only heard at
each end of the wave-gu ide. Ducting via the troposphere can
propagate signals great distances, for instance from Hawaii to
California. This ducti ng depend s on large wea ther syste ms,
however, that are more common during the late summer. With
the early reports, though, it is worth watching for this mode of
propagation . The summer wea ther seaso n may well be vio lent
and eventful.

Advanced visua l and infrare d weather maps ca n be a real aid
in detecting the undis turbed low clo uds between the West Coast
and Hawaii or farther during periods of intense subsidence­
inversion band openi ngs . This condition also occ urs ove r the
Atlantic. There is a grea t resource on the Internet that provides
a look into current conditions. Bill Hepburn has created fore­
cast maps and presents them at <http://ho me.cogeco.ca/
-dxinfo/tropo.html> , which includes maps for the Pacific,
Atlantic, and other regio ns.

If yo u know that con di tio ns are favorable for trop osph er­
ic ducting in yo ur area, try tuning aro und the 162-MHz
weather channels to see if yo u ca n hear stat ions way beyond
yo ur normal line-of-sig ht recepti on . It is possible to hear sta­
tion s over 800 miles away. A mate ur radio rep eaters are
anot her so urce of DX that yo u might hear fro m the other end
of the duct.

These openings can last for several days, and signals will
rema in stab le and strong for long per iods during the opening.
The duct may, however, move slowly, causing you to hear one
signal well for a few hours, to then have it fade out and anoth­
er station take its place from another area altoge ther.

Meteor Showers
The Eta Aquarids meteor shower will occur in May. The Eta

Aquarids will peak on the morn ing of May 6, but start around
April 21, 2006. This shower is expected to have a peak rate of
up to 60 per hour this year. It is expected that this shower will
have a broad period of maximum activity, starting as early as
May 3 and extending out to May 10. Also, because of the low
radiant, the meteors tend to have long ionized paths, making for
strong signal reflections. Look for 6- and 2-meter openings off
the ionized meteor trails .

40 . CO VHF. Spr ing 2006

Jun e may have a strong shower, the Boiitids. This shower is
active from June 26 through Jul y 2, with the peak occ urri ng on
June 27 at 1400 UT. The hourly visua l rate can reac h as high
as 100 or more. Followi ng its unexpected return in 1998, when
the hourly visual rate was between 50 and over 100 for more
than half a day, this shower is worth watching for. Another
occ urrence of significant activi ty with an hourly visual rate be­
tween 20 and 50 was observed in 2004 . The shower was from
Comet 7P/Pons-Winnecke, which has an orbit that now lies
around 0.24 astronomical units outside the Earth' s at its clos ­
est approach.

July has only minor showers . These showers have not typi­
cally yielded much radio activity. For more information on
these, take a look at <http://www.imo.net/ca lenda r/2006/>.

Trans-Equatorial Propagation
A seasonal decl ine in tra nseq uatorial (TE) propagation is

ex pec ted du ring May. An occasional opening may sti ll be
possibl e on VHF. Th e best time to check for VHF T E open­
ings is between 9 and II PM local day light time. Th ese TE
ope nings will be north-south pa ths tha t cross the geomag­
neti c equa tor at an approxima te right ang le.

The Solar Cycle Pulse
The observed sunspot nu mb er s from Dece mb er 2005

th rou gh March 20 06 are 41.2, 15 .4 , 4 .7 , and 10.8. The
smoothed sunspot co unts for Jun e throu gh Aug ust 2005 are
28 .9,25.9, and 27 .5.

The monthl y I0.7-cm (pre liminary) numbers from December
2005 through March 2006 are 90 .8, 83.8, 76.6, and 75.5 . The
smoothed I0.7-cm radio flux numbers for Jun e through August
2005 are 9 1.9, 87.8 , and 89.3 .

Th e smoothed planetary A-index (Ap) num bers from Jun e
thro ugh August 2005 are 13.9, 11.8, and 12.2. The mo nthly
readi ngs fro m December 2005 thro ugh March 2006 are 7, 6,
6, and 8. Th ese are sig nificantly quie ter than last year.

Th e smoo thed mont hly sunspot num bers forecast for May
throu gh July 2006 are 11.1, 9.1, and 7.2, while the smoothed
mont hly 10.7-cm is predicted to be 75.0, 73 .4, and 7 1.9 for
the sa me period . Give or take abo ut 12 points for all predic­
tion s (yes, that mean s that the smoothed sunspot fig ures could
be zero for any of these mon ths, since we are now at so lar
cycle minimum). Note that these are prel iminary figures.
So lar scie ntis ts make minor adjustments after publishing, by
ca reful review.

Feedback, Comments,
Observations Solicited!

I am looking forward to hearing from you abo ut your obser­
vations of VHF and UHF propagation . Please send your reports
to me viae-mail, or drop me a letter abo ut your VHF/U HF expe­
riences (sporadic-E, meteor scatter . . .). I' ll create summaries
and share them with the reade rship. I look forward to hearing
from you.

You are welcome to also share your repo rts at my public
forums at <http://hfradio.org /foru ms/>. Up-to-da te propagation
information is found at my propagation center, <http://prop.
hfradio.org/> and via cell phone at <http://wa p.hfradio .org/> .

Until the next issue, happy weak- signal DXing.
73 de Tomas, NW7 US
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By Del Schier,* K1UHF

AIRBORNt:: RADIO
Using Amateur Radio to Control Model Aircraft

Radio Systems

-niS time I will cover RC (radio co ntro l) radi os, the tran s­
mitters and rece ivers .There is no such thin g as an RC tran s­
ceiver . .. well, not quit e . Th ere are tran scei vers. More on

their unique feat ures will be found be low . Normally, the trans­
mitter, the par t with the co ntro ls, is in your hand s, whil e the
receiver is in the airplane. Th e recei ver cont rol s the se rvos,
which in turn contro l the airplane. The servos, in turn , are linked
back to your fingertips with proportional co ntro l.

Many years ago I remember see ing old-time RC equipment at
the ARRL museum. I don 't thin k it is on exhibit any more.
However, I couldn' t get over how big and heavy eve rything was .
The transmi tter was a big wooden box, with a stick and a couple
of switches, along with legs to suppor t the transm itter on the
gro und. The airborne equipment, eve n with the relative lightn ess
of subminiature tubes, was nevertheless weighted down by fila­
ment and plate batteries, requiring a big airplane to carry every­
thing aloft. My first rad ios, made by Futaba" and Kraft™ , were
in aluminum boxes that looked like standard Bud" mini boxes.
Now they look like something from Star Wars.

Today 's RC radios are as modern as any other type of elec­
tro nics, with digit al technology adding endless features.
Choosing yo ur firs t RC radio equipme nt ca n be confus ing, so
here are the basics.

The Basics
RC transmitters and receivers are primarily classified by the

number of channels they have, but there is much more. Wh en
I spea k of channels, I refe r to the number of co ntro l channels
that the radio co ntro ls, rather than the frequency channel. To
begi n, you probably wi ll need only three channels-one eac h
for throttle, eleva tor, and rudder. It is hard to find a three-chan-

"e-mail: <kIllhf@westlllolllltaillradio.col1l>

Airtronics 6-meter transmitter modules which plug into the
back of the company's transmitters.

www.cq-vhf.com

Futaba 6-meter receivers come in various sizes and levels of
performance.

nel sys tem. Eve n so, you sho uld start out with more so that yo u
ca n graduate to more sophistica ted airplanes. To fly on the 6­
meter ham band , you have no choice because the co mmercial­
ly ava ilable 6- meter rad ios all have seven or eight channels.

Manu factures that supply 6-meter transmitters and rece ivers
include Futaba, JR , and Airtro nics'P". They only offer 6 meters

The RC equivalent ofan IC-7800 or FT-dx9000.
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A JR 9303 transmitt er, near top of the line, but affordable.

in transmitters that have a plug-in transmitter modul e, a small
RF deck that plugs into the back of the transmitt er. These trans­
mitters are their better versions, but they are relati vely inex­
pensive. I purchased a used JR X347 modul e radio in perfect
condition for $75 at the local hobb y shop. My best new radio,
a JR 8 103, was $300. Both radios have about all the features
an advanced modeler would need .

Anything but a very entry- leve l RC transmitter will be a
"computer radio ." Co mputer rad ios allow you to do things with
RC airp lanes that full-size airplane designers only wish they
could do. A modern RC transmitter has functions similar to
what a fly-by-w ire Airbus or je t fighter might have.

Computer radios allow you to control every thing any way you
wish. In the U.S. (mode II system), the right stick usually con­
trols elevator and ailerons, ju st like a real airplane stick. The left
stick's up and down directions control the throttle. The left and
right directions control the rudder. Note that simple airplanes
without ailero ns use the right stick, aileron channel, to control
the rudder. Simple rudder-and elevator-only airplanes will roll
right and left with rudder input due to dihedral in the wing.

Those are the bas ic contro ls. What about the other knobs and
swi tches? Slider contro ls that are located alongs ide and below
the sticks are " trim" adjustments. These trim s function the same
as trim co ntro ls in a full -size airpl ane-that is, they contro l how
the airp lane flies hand s off.

The trim levers are especially important on a first flight with
a newly built airp lane. If the airplane was not built or designed
correc tly, the trims make it possibl e to quickly set the airplane
to fly hands off. It is very difficult to hold the sticks to one direc­
tion to keep the airplane level. Therefore, the trim s take care of
that problem. Trims can also be set for landing, descent , or other
modes of flight.

Most modern radios have something ca lled " trim memory."
Once you find the best trim settings for a plane, the radio will
remember them . Then on the next tlight the trim sliders can be
centered. Mos t trims move a potentiometer , but some radios
have dig ital trims that audibly beep their settings .

Depen din g on what yo u want yo ur airplane to do, other
swi tches can be used . The other contro ls may be customized to
do different things, depending on how you program the radio.
A switc h can set the airplane for landing flaps down, and pos-
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A module-equ ipped Airtronics transmitter.

The micro Soinbra with programming module.

sibly gear down. Othe r sw itches can give you a cho ice of dual
rate co ntro l throw s (wild and tame, exper t and easy, aero batic
and norm al, for exa mple) . Swi tches ca n start or sto p timers for
fuel or duration . A momentary contact sw itch ca n perform an
aerobatic snap roll. A typical use for a switch is to se lect a pro­
gra mmed mix.

A powerful feature of a co mputer radio is the abi lity to have
programmable mixes. These mixes can remain on, or be se lect­
ed by a swi tch. One example is a throttl e-to-elevator mix that
keep s the airplane from pitchin g up when power is applied. A
mix might be turned on and off to couple the ailero ns to the rud­
der to make the plane fly nice turns while only using one thumb
on the right stick . However , this rudder mix should be turned
off so as to properly fly aerobatics that require independ en t con­
trol of the rudd er. As one can see, there are endless uses for the
mixing capabi lity of a modern co mputer radio.

A more exotic use of mixin g is a ca mber mix, whe re the
aileron s and/or flap s all ca n be ra ised or lowered togeth er ,
allowin g the airfo il shape to be cha nge d and optimized for
slow or fast flight. Thi s co uld have the e levator cha nne l mi xed

Visit Our Web Site



PAYPAL

1\1:\1100 mobil e mount
system

Thi s issue's co lumn was meant to be
an introdu ct ion to RC radios . In the
future, I will discuss installin g and set­
ting up servos and receivers and pro­
gramming RC transmitters. However, in
the next co lumn I will cover elec tric
power sys tems .

73 and happ y flyi ng! Del , K IUHF

Links
http ://www .airtroni cs.net
http ://www.bergent.net
http ://www.futaba-rc.com
http ://www.jrradios.com
http ://www.sombralabs.com

frequency co ntro l is do ne with a board
with frequency pins, and that co ntro l is
taken ser iously. On 6 meters there is less
chance of co nfl ict, because there are
fewer users due to the ham radio license
requirement for operating on this band.

Radi os usuall y co me pack aged with
transmitter , rece iver , servos, batt eries,
and a wall charger, but yo u may wis h to
buy these co mpo ne nts separate ly. Th e
servos and receiver may not fit in a par­
ticul ar a irplane, but a good transmitte r
will work with anything. You also sho uld
co nside r that the bett er transmitters
remember the sett ings for seve ral models
(mode l mem ory).

The cho ice of a receiver depends mos t­
ly on the physical size and weig ht and
number of channels for a give n airplane.
Micro receivers are usuall y single con­
vers ion and are designed for use in small
airplanes that are flown close in, as the
range might be affected by the low image
rejection . However, there are some very
sma ll receivers, such as the seve n-chan­
nel 6-meter So mbraTM, and the soo n to
be ava ilable Berg™ , both of which have
DSP filterin g and synthes ized frequency
(RF channel) se lection.

EQUIPMENT LTD.

l\1m400 mounts

Email: iix@w9iix.com
708-423-0605
708-337-8172 Cell
708-423-1691 Fax

Custom fabrication

Cinpole kits

IIX Equipment Ltd.
4421 W. 87th Street
Hometown, IL 60456

Hot dip galvanizingRotatin g standoff

A micro-size DSP receiver available
soon on 50 MHz.

r--~.....'---' Climbing
steps

el. Co mputer radio s ca n be set to have
exponential rates that soften or increase
the co ntrol resoluti on near the center of
stick travel. To my knowledge, all RC
radios have a basic digital resolut ion of
10 bits ( 1024 steps) for co ntro l.

Recei vers have 4 .8-volt batteries and
tran smitters have 9.6-vo lt battery packs.
These batt eri es usuall y are nickel re­
cha rgeabl e, and can be ex pected to oper­
ate more than one hour on a single charge.
Generally , if these batteries are charged
the night before flying, you will not have
to worry about losing an airplane.
Transmitters have low battery warning
beepers and/or metering, j ust in case .

Now, about those tran sce ivers: The
reliabl e RF range for most radios is as far
as yo u can see the airpl ane and still fly it.
However , there are some circumstances
when interference from an improper air­
born e electric mot or, antenn a installa­
tion , or ex terna l source will grea tly
reduc e the range. If someo ne at yo ur fly­
ing field turn s on a tran smitter on the
same frequency as someo ne else who is
already flyin g, that flyer can co unt on an
airplane bein g lost. To deal with this
probl em , there are some tran smitt ers that
are tran sceiv ers that ac tua lly have a
receiver listen and check for a clear fre­
quency before tran smitting. Normally,

to the two flaps and the ailerons so when­
ever the plane is slowed with up elevator,
the wing's trailin g edge is lowered slight­
ly, thereby ge nerating more lift. The
oppos ite is possible, too, thus creating
less drag.

By the way, lift and dra g are what
wings are all about. Thi s mix can be used
in a sailplane to mak e it c limb faster in a
thermal updraft, or to glide farth er when
flying fast, or to cause a 3D aerobatic air­
plane to perform outrageously small
loops and tlip s.

Before co mputerized radios, installin g
servos and co ntrol linkages had to be
don e preci sely so the controls could move
correctly. Now it is much eas ier; the ser­
vos only need to be set to center of trav­
el. The radio is then programmed to set
the correc t direction and amount of trav-

The Futaba FP-TP-FM RF transmitter
module.

A PCM (pulse-code modulation ) FM
transmitt er module fro m Japan Remote

Control Co., Ltd.
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By Joe Moell,* K0QV

t-IOMING IN
Radio Direction Finding for Fun and Public Service

RDF for the Masses
Pulsed Emitters Near 220 MHz

V
isiting a high schoo l last weekend reminded me how
important the Internet has become in a relati vely short
time. On eve ry bullet in board were flyers with URLs

where stude nts could find inform ation , reso urces, and fun. Most
of them probably can' t remember a time when there was no
Internet.

This month marks ten yea rs since I put my " Homing In" web­
site on line . ' I hoped that a site with basic information on hid­
den transm itter hun ting would enco urage more ham s to try it.
It would also answer the basic questions about radio direction
finding (RDF) that I ofte n received in letters and e-ma ils.

What I didn't expect was the numb er of non-h ams who stum­
ble onto the site and want to learn about RDF devices that they
can use. From stolen cars to model rockets and missing chil­
dre n, there's a lot that people want to find and keep track of.
Fro m the beg inning, I have tried to respond to eve ry inquiry,
no matter how vag ue or outlandis h. In the process, I have
learned a lot myse lf.

One of the first inqui ries came fro m Tracy in Kansas, who
wrote : " I have a friend who needs help with trackin g his coo n­
hou nds. He says when they get out of hear ing distance, it some­
times takes all night to find them . Yeah , I used to laugh too,
until I heard how much money, prizes, and stud fees a goo d
coo nhound ca n bring in." I suspected that my leg was being
pulled when I saw this postscript: "Dorothy and Toto send their
love." Nevertheless, I answered as best as I co uld at the time.

As it turns out, Tracy was co mpletely serious, and I discov­
ered that a multi-millio n doll ar market for RD F equipment has
emerged among ow ners ofhounds for sport hunting. When their
dogs are fo llowi ng the scent of an animal such as a fox or rac­
coo n, they may run seve ral miles away from their owners. Radio
tracki ng allows the humans to catch up and to round up any
hounds that stray fro m the pack.

PL Boards and RDFGear
Near the top of the list of co mpanies riding this wave of

demand for co nsumer RD F hard ware is Co mmunica tions
Specialists of Orange, Ca lifornia.? Thi s is the same Co mSpec
that has made subaudible tone (CTC SS) encoders and decoders
for well over 20 yea rs. However, according to owner Spence
Porter, WA6TPR, "O ur main business has not been building
PL stuff. It' s bee n building homing stuff."

ComSpec professional track ing rece ivers have been popul ar
with wildlife researchers for decades. A photo in my " Homing
In" co lumn for Summer2005 shows bat researcher Carl Herzog,
AB2S I, prog ramming a Co mSpec Model R I000 . Biologists

*P.O. Box 2508, Fullerton , CA 9283 7
e-mail: <kOov@lwmingin.com>
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This LoCATor pet tag weighs one- halfounce and has a break­
away link to prevent accidental choking of the animal. (All

photos by Joe Moe/I, KfJOV)

have figured out ways to place radio tags on mammals, birds ,
rept iles, fish, and eve n insects, but growth of that market pales
in co mparison to the increase in individ uals who want to keep
track of their pets. Pol ice and investigative age ncies have an
esca lating need for trackers. Fliers of model aircraft and rock­
ets are discovering RD F, too. Co mSpec serves them all.

By regulation , wildlife tags must be very sma ll and light , j ust
a small fraction of the weight of the cr itters to which they are

Communica tions Specialists PR-50 receiver and FA- I Moxon
rectangle antenna for RDF in the 2IB-MHz range.

Visit Our Web Site



The ANTII I44 two-meter RDF anten na by Ron Graham
Electronics in Australia uses the classic HB9CV/PAfJTBE
design. Ends of the elements are sleeved flex ible-tape sections
that screw on and offfor easy transport and safety in the brush.

J

..

microvolts/meter limit s of FCC 15.209 for intentional radiators .
However , it' s the average that co unts, and since the tags are on
for ju st 16 milli seconds and then off for over a second, the aver­
age field strength meets FCC requi rements.

In my first ex perience in wi ldlife tracking back in 1995, I
found that I co uld detect and ge t bearin gs on desert tortoises
up to about 3/4 mile away with a hand -held two-elem ent anten­
na. Th at ' s abo ut the same maximum range as one will ge t wi th
the LoCATor tags out in the open. In cities or the suburbs, the
inter vening buildings and elec trica l noise will reduce range
to a few block s.

/

Inside view of the well-shielded PR-50 receiver. The 9-volt
battery tray slides out of the bottom fo r rapid replacement in

the fie ld.

attac hed. They must operate for wee ks or month s with no oppor­
tunity for periodic maintenance. Life of their tiny batteries
would be unacceptably short if radio tags transmitted continu­
ously. Instead, they pulse on for a few mill isecond s eve ry sec­
ond or so.

Until rece ntly, almost all VHF radi o tags were simple crys ­
tal-cont rolled "sq ueggi ng" osci llators- that dr ifted in frequen­
cy as tem peratures cycled and batteries aged. ComSpec met the
demand for improve d range and frequency stability by devel­
oping new desig ns with phase- locked loops and microprocessor
controls. With about a half-milli watt RF output and a 3-inch
antenna, ComSpec's LoCATor feline tag can be supplied on any
of 30 frequencies between 2 I8.025 and 2 18.750 MHz. It is fully
certified for unlicensed use under FCC Part 15. One CR2032
lithiu m coin-cell battery powers it for about six weeks in con­
tinuous service.

"We origi nally made the transmitt ers user-programm able with
a magnet," says WA6TPR. "But that was a really bad idea. In
stepping through all the channels, consumers would lose track.
We had to take that feature out and simplify the manual."

The 2 16-220 MHz range is exce llent for RDF of low-power
pulse tags. There ' s not much interference from other services
there. A quarte r-wavelength transmitting antenna is only 123/4
inches. For the same gain and directi vity, directional antennas
are significantly smaller and lighter than at 150 MHz.

Th e pea k field strength of a half-milliwatt 2 18-M Hz
LoCATor transmitter and its 3-inch antenna exceeds the 200-

Teaching RDF to Pet Owners and Scouts
Rad io tracking is eas ily und er stood by most ham s, but not

necessaril y by the ge neral public. Accordi ng to W A6T PR, " I
ran full-page ads for eig ht months in Cat Fancy magazine,
and I ca n tell yo u that so me peopl e just do n' t ge t the co nce pt.
Wh en I say the range is several block s, they think it means
just that distance from their hom e. I have to tell them that as
their cat mov es away, they ca n follow beh ind and still hear at
the same relati ve distance. It ' s very simple to us, but not to
every co nsumer."

ComSpec also sells higher power tags, includ ing a 95-milli­
watt peak model that is licensed under FCC Part 95G for law
enforcement use only. It includes a strong magnet suitable for
attachm ent to the underside of a vehicle . All transmitters are
made in Spen ce ' s shop.

WA6TPR thinks that his LoCATor Part 15 transmitters
wo uld be per fect for gett ing Scouts and other yo ung peopl e
to try hidden tran smitter hunting. "Unlike typical ammuni­
tion -can foxes, these are really tiny and the batte ries last fo r
wee ks," he says. "You co uld sca tter a hand ful throu ghout a
park and turn the kids loose."

I co untered that with over a seco nd between pulses, it might
be diffi cult for youngsters to get bearings as they twirled an
antenn a around in a circle. "No problem," he repl ied. " I co uld
easi ly change the pulse rate. The cat tags are about 50 pul ses
per minut e to get 6 weeks of battery life. If we doubl e or tripl e
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At his 2005 Utah Hamfest forum, Mike Collett , K7DO U, of
Layton, Utah, showed some of his RDF ant enna projects,
includin g this 2-me ter Moxon rec tangle that he was in the

process ofbuilding.

that , it's almos t the same as a co nstant ca rrier with a peak-read­
ing S-m eter , and their mind s will eas ily remember which direc­
tion for best signal."

Co uld the cat tags be made to operate on the 125-cm ham
band ? 'There would be no probl em factory-programming to
223-225 MH z," says Spence. "A ll I have to do is shuffle the
counters in the PLL. Th ey're eve n capable of sending a peri­
odic ID in CW oBut they are alread y certified under Part 15 from
2 16 to 235 MHz, so they are legal for any use ju st as they are
in that range, with no ID necessary."

Can't Hunt What You Can't Hear
Typical amateur radio on-foot hidden transmitter hunt s have

medium -power foxes with continuous transmission s of seconds
or minu tes. For that, an ordinary hand ie-talkie and an offse t-type

Mfr. Mode l Mode dB v Na novolts
Co mmSpec PR-50 CW - 152 25.1
Kenwood TH -F6A CW - 149 35.5
ICOM IC-RIO CW - 145 56 .2
ICOM IC-03A FM - 144 63.1
Kenwood TH-F6A FM - 139 112.2
ICOM IC-RIO FM - 138 125 .9

Figure I. Threshold sens itivity comparison of receivers fo r
pulsed-s ignal RDF near 220 MH z.
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For trackin g 216-MHz pulsed radio tags in Project Lifesaver,
Sam Vigil . WA6NGH, uses a thr ee-element stiff-wire quad

scaled }i"0111 a 2-meter design

RF attenuator work very well to get bearings." However, with
tlea -power short-pulse signals, it ' s another matter. It' s necessary
to open the HT' s squelch and listen for the FM noise to be inter­
rupted by the pulses.

The pulsed output of a wildlife tag is ju st like a CW dit. It' s
much eas ier to discern the dit tone of a weak tag signal on a
CW/SSB mode receiver than on an FM-onl y rece iver , where the
pulse produ ces only momentary quieting of the noise. When com­
bined with the narrower band width of receivers designed for CW
reception, the effecti ve advantage in threshold sensitivity can be
10 dB or more.

ComSpec bui lds the PR se ries of recei vers, which are opti­
mized for getting bearings on pul sed radi o tags. Their sens i­
tive front ends hav e heli cal resonator bandpass filt er s to elim­
inat e im ages and out-o f-band interferen ce. Th e IF bandwidth
is much narrower than the typi cal 12 kH z of FM recei vers,
g iving the PR recei vers bett er signal-to-noise rati o on unrn od ­
ulat ed pul ses.

Figure I lists my threshold se nsitivity measurement s of some
typic al scanners, ham receivers, and the Co mSpec PR-50 receiv­
er. Valu es in the table are RF input in nanovolts and in dB with
respect to one volt for the weakest signal that could be detect­
ed and tracked . All mea surem ents were on tag channel 10
(2 18.025 MH z), except for the IC-03 A, which was measured
on 224 MHz.

My data show that the PR-50 has a 3-dB adva ntage ove r the
second-place receiver and 14 dB over a typical NB FM scanner.
Each 6-dB increase in sensi tivity translates into abo ut twice the
tracking rang e in open co untry, all other fac tors being equal.
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The MA Y1000 handheld two-element Yagi by Diamond Antenna telescopes and fo lds for storage. It conies with a fre quency
chart and measuring tape.

For closing in, RF attenuation is built into PR-series receivers,
with a three -step range switch and gain control. A 13/4-inch
speaker puts out lots of sound. The peak-readin g meter makes it
easy to distinguish signal-leve l changes of pulsed emitters while
turn ing the antenna. Frequency control is channelized and the
range of frequencies depends on the model.

The only disadvantage I noted is that at 1.3 pounds, a PR­
series receiver is bigger and hea vier than most imported hand ­
held receivers. That might be probl em atic for use by a pack of
Cub Scouts. A pistol-grip handl e underneath at the balan ce
point would make it much easier for pre-teens to carry.

The H, the Rectangle, and the Quad
Wildl ife researchers have found that two-e lement beam s are

ju st right for on-foot field trackin g, a good co mpromise betwe en
size and ga in. Most popul ar among them is the compact HB9CV
type, which they ca ll the "H Antenna" becau se it ' s shaped like
that letter. The HB9CV beam is an adaptati on of the classic "ZL
Special." The VHF version is attributed to Jan Jager , PA0TBE.
Its two elements are fed out of phase with gamma matches on
eac h to achieve excellent directi vity with short spacing (0. 12
wavelength).

Telon ics, Incorporated is one of the most popular suppliers
of H Antennas to the research market .f Telonic s HB9CV beams
feature woode n handl es so that users can hold them high ove r­
head with horizont al polarizat ion whil e gett ing bearings. A
HB9CV RDF antenna for 2 meters is sold by Ron Graham Elec­
tronics in Australia.P

An eve n more co mpact RDF antenna is the Moxon rectan­
gle, originally developed by Les Mox on, G6XN. It is basical ­
ly an enhanced two-element Yagi . End s of the driven eleme nt
are folded toward the reflector at about 0.18 wavelength from
the feedpoi nt. Ends of the retl ector are folded toward the dri­
ven element at the same distance from center. The gap between
the driven element and reflector tips is critica l. When it' s opti-

www.cq-vnt.com

rnized, the Moxon has a broad forward lobe, a deep rear lobe,
and nearly perfect feedpoi nt match to 50-ohm coax.

Typical VHF Moxon rectangle dim en sion s are 0 .36 by 0 . 15
wavelen gth . ComSpec' s Model FA-I RD F antenna, supp lied
with PR-series receivers. is a 8" x 20" Moxon made fro m
strips of printed-circuit-board material. A wealth of infonna­
tion on Mo xon ant enna design and co nst ruc tion is avai lable
on the web .?

CQ Nationa l Foxhun ting Weekend
is Almost Here

Whether you prefer to fly the freeways or beat the bushes in sea rch
of hidden tran smitters, be sure to get together with other ham s in
your local ity for foxhunting fun during the 9th annua l CQ National
Foxhunting We ekend (NFW) . On May 13-14 ham clubs and non­
club groups acro ss the country (and elsewhere in the world) will
hold mobile and on-foot RDF co ntests.

If there has never been a hunt in your area , or if it has been a while,
have a simple one to ge t maximum interest and part icip ation.lfRDF
is already a regul ar acti vity, try something new and be sure to encour­
age memb ers who have not parti cipated before.

If an all-on-foo t hunt is your club ' s cho ice , make sure that the
kids, grandkids , niece s, and neph ew s of all memb ers are invited .
They don't need driver' s licenses or ham licenses to receive and
hunt. It' s a great way to show them that ham radio is more than HTs,
computers, and QSL cards.

There are no formal rules for the NFW . You can be as creative (and
sneaky) as you like, as long as your hunt is fair and safe for every­
one. You don 't even have to schedule it on May 13-14. Any week­
end in the spring will be fine ! For some ideas, read the result s of last
year's NFW in the May 2006 issue of CQ magazine. You can also
read more about the NFW and this year's major ARDF events in my
articl e " It's Radio Foxhunting Season" in the April 2006 issue of CQ.

After yo ur hunt, be sure to write up the result s and send to me,
along with som e ca ndid photos of the hiders and hunt ers. Ma ybe
your story will be included in my follow-up article .

Joe. Kf}O V
CQ NFW Moderator
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The MAY1000 handh eld two-element Yagi adjusted fo r RDF
at 218 MHz. It can be set to any frequency f rom 120 to over

500 MHz.

For more gai n, the popular "measur ing tape" three-element
Vagi design of Joe Leggio, WB 2HOL,8 could be readil y
scaled to 2 18 MH z. Cubical quads are small enough for hand ­
held use at 2 18 MH z, too . Back when there were monthly
southern Californ ia T-hunts on the 222-MHz ham band I
found man y of them with a stiff-wire quad scaled from a pdp­
ular 2-me ter design ."

An advantage of the stiff-wire quad over quads with thin
wire strung betw een spreaders is that the stiff-wire quad bet­
ter survives rough use in the field. If it gets a little bent up ,
it ' s easy to bend it back into shape. Sam and Eve Vigil
(WA6 NGH and KF6NEV) are using such a quad for tracking
2 l 6-MHz radi o tags as part of Project Life saver. 10They even
have used this qu ad to get bearings from the San Lui s Obi spo
County Sheriff's helic opter.

Whether yo u' re see king radio foxes, Alzheimer' s patients,
your pet , or your model airplane, I want to hear and share your
ex periences with tracking miniature pul sed tran smitters. What
are you doing to optimize your range and bearing accuracy?
Drop me an e-mail or postcard at the addresses on the first
page of this co lumn.

New Frequency-Agile RDF Antenna
About five years ago, I was talkin g to an FCC engineer who

wanted to know where to buy a hand-held RDF beam that was
usable over a very wide frequency range, to complement his
exis ting wide-range mobil e-mounted RDF equipment. He
didn 't need wideband or spread spectrum signal-tracking capa­
bility; he ju st wanted to be able to adj ust the beam to any UHF
or VHF spot frequency where spurious signals or other prob­
lems might be occurring. I agreed that it would be very useful
to have such a beam , and I would buy one myself.

In years past, FCC had obtained some three -element Yagi s
with large, square, slotted booms and telescoping elements that
would slide in the slots along the boom . Director and reflector
could be locked in place at ju st the right location to provide
maximum gain and front/back ratio at the frequency of inter­
est. Those clunky antennas had fallen into disrepair and were
no longer procurable.
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Each of us inquired at some machine shops, but none of them
were interested in tooling up to make clones of those antennas
in the small quantities that would be procured. Howe ver, the
engineers at Diamond Antenna must have read our minds.
Diamond's new MAY I000 Handh eld Beam II does everything
that we were seeking, and it' s better designed than the FCC' s
old beam s. It feature s two foldin g and telescopin g elements.
The driven element is fixed at the front end of the boom, whil e
the reflector position is adju stable on the boom to optimi ze gain
and front/back ratio at the receive frequency.

It only take s a minute or two to set up the MA Y I000 before
use . Fold out the elements, which automatically lock into place
with spring collars. Slide and secure the reflector onto the
boom at about 0 .2 wavelength from the driv en element. Pull
out the telescoping driven element halves to 0 .25 wa velength
on each side. Pull out the reflector hal ves to 0.28 wavelength
on each side.

You don 't need a calculator, because Diamond supplies a card
with curves showing the optimum element lengths and spacing
in centimeters versus frequency. A metric tape measure is also
included. It' s best to use the values from the card, because they
are optimi zed for gain, front/b ack ratio, and feedpoint imped ance
at each frequenc y, taking element diameters into account. For in­
stance, best spacing is 0.233 wavelength at the high end of range
and 0.175 wavelength at the low end. Using the graph values,
SWR is specified to be 1.5: I or better at any frequency from 120
to 500 MHz.

Besides being anoth er way to track those pulsed radio tags
from 216 to 225 MHz, the MAY I000 ca n be used in the air­
craft band, thre e VHF/UHF ham band s, and eve rything in
between. The elements telescope down to 4 1/2 inche s on each
side, so operation up to 600 MHz ought to be possible with
somewhat degraded SWR.

Is this the only hand-held RDF antenna you' ll eve r need for
VHF/UHF? Maybe not, becau se it isn' t suitable for crashing
through the brush. It' s made from stainless stee l and won' t break
easily, but for the wood s, I prefer elements that give way for
safety and speed. A tape-measure beam or stiff-wire quad would
be better for that.

The MAY I000 has only the gain and directivity of a two-ele­
ment Vagi, so you 'll need a longer-boom antenna for maximum
range. For rapid setup to hunt a signal anywhere it its wide fre­
quency coverage, though, this Diam ond antenn a is hard to beat.
I wond er how many the FCC has ordered.

73 and happy hunt ing, Joe, K00V

Notes
1. <www.homingin.com>
2. <http://www.com-spec.com>
3. <http://members.ao l.comljoe moell/squegg.html>
4. Moell , Joe, "Homin g In: Spurious Signals and Offset

Attenuators," CQ VHF, Winter 2006.
5. <http://www.telonics.com/literature/handheld/handant.html>
6. <http://users.qld.chariot.net.au/-mkron/ant l- 144.htm>
7. <http://www.moxonantennaproject.coml>
8. <http://home.att.net/-j leggio/projects/rdf/tape_bm.htm>
9. Moell and Curlee, Transmitter Hunting - Radio Direction

Finding Simplified, Tab/ McGraw-Hili , Chapter 4 <http://members.
aol.com/hominginITHRD FSinfo.html>

JO. Ostapchuk, "DFing a Lifesaving Transmitter," CQ VHF, Winter
2005

II . <http://www.rfparts.comldiamond/MAY IOOO.html>
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By Bob Witte, * K0NR

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

Rack Mount Your Portable Station

Photo I. The KgNR portable station with the Yaesu FT-90 and FT-I OOtransceivers.

A portable ham station comes in handy
fo r many VHF radio activities: public­
service events. emergency communica­
tions. vacations. VHF contests. and more.
Here are some ideas on how to construct
a portable ham station using rack-mount
equipment.

The summer of 2002 brought a series
of wildfires to the western U.S. ,
including the Hayman Fire, the

largest fire in the recorded history of
Co lorado. As part of the ARES support,
I found myself operating my FM VHF
station portable from a co unty fire station.
My setup was typical of many such situ­
ations: an FM VHF rig fed by an AC
power supply, connected to an antenna
that was previously installed at the fire
station. The rig was ju st lying on a table
with the power supply next to it. There
was no spec ific place for the microphone,
so it also ended up lying on the table, too.
I tried to prop up the radio so that it was
eas ier to read the displa y, but it was not
that great-functional, but not great.
When the radio traffic slowed, I found
mysel f look ing at the pile-o-stuff and
thinking that there had to be a better way.

Ultim ately, this resulted in the creation
of a portable ham station that has many
uses (photo I). My basic requirement was
to have two transceivers, both covering
146 MH z and 440 MH z FM, as both
band s ge t used during ARES depl oy­
ments. Also, it is very hand y to be able to
monitor more than one frequency at a
time, eve n on the same band .

I had a spare Yaesu FT-90 dualband
(single rece iver ) tran sceiver and I ac­
qu ired a Yaesu FT-IOO HF/VHF/UHF
rig. The FT-100 might be a little bit of
ove rkill, but I liked the idea of having the
CW/SSB modes on 6 meters, 2 meters,
and 70 ern for VHF contesting. Including
the FT-100 as the seco nd radio gave me
those modes, whil e tossing in the HF
bands for free.

*21060 Capella Drive. Monument, CO 80 132
e-mail: <bob @kOnr.com>

www.cq-vhf.com

I'v e used this portable station for pub­
lic-service eve nts, emergency communi­
cations, Field Day , and VHF contests. It
also makes a decent home station, one
that can be moved from room to roo m as
required . My purpose in writing about
this is not to have you repli cate the same
thin g, but to provide some ideas on how
yo u might create a portable station tai­
lored to your needs.

The 19-inch Rack Box
I had been looking for a good way to

mount equipment in a box so that it would
be prote cted and portable. I discovered
some equipment boxes that are designed
around a standard 19-inch rack . These
boxes are used in applications such as
sound recordin g and live music. Your local
disc jockey who provides music for parties
is likely to have a rack like this. A protec­
tive cover latches onto the front of the box,
and a carryin g handle is molded into the
enclos ure (photo 2). I have encountered
two manufacturers of these rackm ount
boxes, SKB and Gator (see references for
web addre sses). These should be availabl e
at your local music store, or on the web at
Musicians Friend and Sweetwater Sound .

The 19-inch rack concept is based on an
Electronics Indu stry Assoc iation (EIA)
standard, so there is a quite an array of
equipment and acce ssories ava ilable in
this format. As the name impl ies, the hor-

Photo 2. The rack-mount box comes with
a protective cover and carrying handle,

making it easy to carry and transport.
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Photo 3. The two ham transceivers are mounted using a standard rack shelf.

I decided to include an AC pow er sup­
ply in the station to power the transceivers
(which, of co urse, operate on 12 VDC).
When AC pow er is avail able, it is the eas­
iest way to supply pow er to a portable sta­
tion . It makes sense to use the AC rather
than deal with the battery charging and
mainten ance issues. (My experience is
that the battery will go dead just when I
need it most. ) For ex tended operation, I
own a gaso line electric ge nerator, an effi­
cient way to pro vide AC pow er for ex ­
tended periods of time.

Switching power supplies are much
lighter in we ig ht and more com pac t
than the traditional lin ear supplies,

Photo 4. The KfJNR station has a head­
phon e jack and a switch that contro ls
whether the external spea kers are on

or oft.

Photo 5. A fee dthrough connect ion on the
top ofthe box provides a place to connect

VHF antennas.
Power

Any time the subject turn s to portable
operation, the power source is a major
consideration . Should the power system
be set up for 12 volt s DC , 120 volt s AC ,
or both ? For emerge ncy use, it makes
sense to have a battery as a power source
so that the station can operate indepen­
dent of commercial power. Thi s lead s to
the question of how much battery capac­
ity is required . Ideally, it would be great
to be able to operate for several days with­
out AC power, but thi s requires a large
battery , which would mak e the box larg­
er and hea vier. Another approach is to
design the station around 12 volt s DC and
provide an external battery for pow er.

stereo headphone jack (photo 4). I con­
sidered a number of different way s of
wirin g the headph ones, but ended up with
a relati vely simple approach . The head­
phone jack is wired with the left radio in
the left ear (only) and the right radio in the
right ear (only). Thi s maintains the natur­
al separation of the radios so that when
both of them are receiving a signal, the
operator can keep them straight. The head ­
phone jack is fed from the tran sceiv er
externa l speaker jacks and is live all of the
time. A speaker on/off switch controls
whether the audio also gets routed to the
external speakers. Thi s allows the speak­
ers to be turned off in situations in which
the sound is distracting to other people in
the area. I mounted the headphone jack
and switch by drilling hole s in the plastic
case. The rack box is made of relatively
soft pla stic , so this is easy to do .

My approach was to use as man y stan­
dard rac k-mo unt part s and as much stan­
dard equipme nt as possibl e. Th ere are a
number of power supplies ava ilable in a
19-inch rac k format, fro m suppliers such
as Astron and Sa mlex. I chose to use a
Samlex SE C I22 3R I pow er supply.
Ham rad io equipment usually does not
co me co nfigured for rack-mount instal­
lation , so I used a rack shelf to mount the
tran sce iver s (pho to 3). Th e standard
mobil e mounts for the radi os were eas y
to attac h to the she lf using a few machine
screws and nut s.

I was co nce rne d abo ut having suffi­
cient audio co ming out of the station. I
installed two forward-facing RadioShack
co mmunications speakers (RS# 19-318 ),
one for eac h radio. The idea is to direct
the audi o right to the operator and not rely
on the intern al speaker of the transceiv­
er, whic h is facing upward inside the rack.
The speakers are separated right and left
so the ope rator ca n eas ily associ ate the
audio with the appro priate radio.

I' ve also found that headphones are a
very useful fea ture when doin g emer­
ge ncy co mmunications, so I included a

The KBNR Station

izontal spac ing of the rack is 19 inches.
The vertica l spac ing is normally spec ified
in multiples of 1.75 inch es, which is
referred to as a standa rd unit , or " U."
Therefore, a I-U high component occ u­
pies 1.75 inches of rack space, while a 2­
U high component occupies 2 x 1.75 =3.5
inches. The box I used is 4- U (7 inches)
high , also referred to as a "4 space" rack.
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Photo 6. The two-transceiver KA5CVH portable station uses
an Astron power supply and an A C power distribution strip.

(Photo courtesy of KA5CVH )
Photo 7. Rear view of the KA5CVH station. (Pho to courtesy

of KA5CVH)

making them the obv ious choice for a
portable station.

I also made pro vision for disconnect­
ing the AC pow er supply and runn ing off
an externa l batter y or 12- VDC source.
Th e DC power is distributed via an MFJ­
I 117, which is basically a box with four
pairs of hea vy-duty binding posts. Th is is
not the most elegant solution for routing
DC , but it can easily be reconfigured to
meet alm ost any need .

Antenna Connections
The back of the rack box has a remov­

able plastic panel that allows access to the
back of the tran scei vers. My antenna con­
necti on scheme is simply to open the back
panel and connect to the antenna port s on
the radios. I also install ed a PL-259 style
feedthrough co nnection on the top of the
box (pho to 5). I co nnect a PL-259-to­
BNC ad apt er and a VHF/UHF wh ip
ant enn a (BNC co nnection) to thi s
feedth rou gh . Thi s is a simple, compact
meth od of getting the station on the air.

Photo 8. The NC6T portable stati on includes four transce ivers and an SWR meter.
(Photo courtesy ofNC6T)

KA5VCH Station
Recentl y, I discovered two other ham s

who have used the same basic approa ch
for crea ting a port abl e station. Both
Christopher Ta ylor , NC6T, and Mike
Urich, KA5CVH , have portable stations
based on the sa me type of rack-mount
box . The KA5CVH station is very simi­
lar to mine, employing two transceivers
but in a slightly larger rack (photo 6).

Mik e chose a rack mad e by Gator that
has rack-mount rail s on the front and back
of the rack (photo 7). Thi s provides a larg­
er rear-panel opening than the box I used ,
providing eas ier access . It also mak es the

www.cq-vh f.com

rear of the box more useful in term s of
mounting equipment. For example, Mik e
has ex perimented with mounting the
pow er supply on the rear rail s to balance
the weight more effective ly.

Mik e used a rack-mount power co ndi­
tionin g strip (a RackRider RR-15 ), wh ich
pro vides a front-pane l power switch, cir­
cuit breaker , and MOV tran sient/surge
prot ection . Th e RR-15 also provides
lighting for the fron t of the rack, co mplete
with dimmer control , which is a handy
operating aid for dimly lit enviro nme nts.
A ca reful look at photo 6 reveal s that
Mik e add ed a toggle switch to the fro nt
pane l of the power supply that sw itches

bet ween usin g the AC supply and an
externa l DC power so urce. Th e chass is of
the Astron power supply occ upies a little
less than hal f the rack width, so the rest
of the space behind the rack panel is open,
which makes it a co nve nie nt place to
mount sw itches or other devices. Mik e
has a number of photos of his station on
his web site, so be sure to chec k that out.

NC6T Station
NC6T' s station has four transcei ver s,

including a 222-MHz FM rig and a 2­
meter rig for pack et (photo 8). Two of the
rigs are FT-7800 VH F/UH F transcei ver s,
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Photo 9. The NC6T portable station equipment, disassembled and displayed 01 1 a table. (Photo via NC6T)

KA5CVH website: <http://www .ka5cvh.com/photos>
Wikipedia 19-inch rack information: <http://en.wikipedia.org/wiki/ 19-inch _rack>
Gator Cases: <http://www.ga torcases.com>
SKB Cases: <http://www.skbcases.com>
Musicians Friend: <http://www .musiciansfriend.com>
Sweetwater Sound: <http://www.sweetwater.com>
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Photo / 0. The NC6T rear panel has feedthrough connections for antennas (labeled
A. B, C, D), data, and powe r connections. (Photo via NC6T)
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ideas and photographs of their portable
stations. If you have additional ideas, drop
me an e-mail tellin g me what you have
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that any of the four antennas ca n be
chec ked using a short jumper coax. Data
co nnections to the two Yaesu rigs and the
se rial port for the packet station are
show n in the lower left. At the lower right
is a standard AC power-cord receptacle,
which is connec ted to the Alinco power
supply. Christopher a lso has Anderso n
power-pole co nnec tors for supplying 12
volts DC to the station. A large togg le
switch se lec ts either AC or 12-VDC
power for the station.

References

Christopher also used a rack that has
rails on the rear panel , which he used to
mount two panels for co nnector mount­
ing (photo 10). The four antenna co nnec­
tions are labeled A, B, C, D across the top
of the panel. The connections to the SWR
meter are brou ght out to the rear panel so

which have their microphone connectors
on the side of the radio, so Christopher
extended the microphone cab le out to the
front for easy access. This allows all three
voice rigs to have the ir microph ones
removed for transportation. Christopher
chose to use a compact Alinco power sup­
ply, rather than a rack -mount supply.Thi s
makes the mounti ng sl ightly more diffi­
cu lt, but it takes up less space, espec ial­
ly the front-panel area .

With four rigs to contend with, NC6T
did a nice job of labeli ng the radios . He
also incl uded an SW R meter for making
antenna mea surements. The "exploded
view" of the NC6T sta tion is shown in
photo 9.
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CQ's 6 Meter and Satellite WAZ Awards
(As of April 1, 2006)

By Floyd Gerald,* N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Callsign
1 N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JFIIRW
9 K2ZD
10 W4VHF
I I G0 LCS
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 IKI GPG
26 WI AIM
27 KIL PS
28 W3NZL
29 KI AE
30 IW9CER
31 IT91PQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVIDIG
37 K0AZ
38 WB8XX

Zones needed to have all 40 confirmed
16. 17. 18.19.20.21.22.23.24.25.26.28.29.34.39
17. 18.19.21.22.23.24.26.28.29.34
2.18.34,40
2. 16. 17.18.19.2 1.22.23.24.26.27.28.29,34,39
1.2.6.18.19.23
17.18.19.2 1.22.23.24.26.28.29.34.39
16.17.18.19.20.21.22.23.24.26.27.28.29.34
2.40
2.16.17.18.19.21.22.23.24.26. 28.29.34
2.16. 17.18.19.21.22.23.24.25.26.28.29.34.39
1.2.3.6.7.12.18.19.22.23.25.28.30.31.32
2.18.34,40
16.17.18.19.21.22.23.24.26.28.29.34
16.17.18.19.21.22.23.24.26.28.29.34.37
1.10.18.19.23.31.32
2.16.17.18.19.20.2 1.22.23.24.26.28.34,39.40
3.4.16.17.18.19.20.21.22.23.24.26.29.34.39
1.2,3.6.7.10.12.18.19.23.31
1.2.3.4.6.7.10.12.18.19.23.26.29.31.32
1.2.3.4.6.9.10.12.18.19.23.26.31.32
16.17.18.19.20.21.22.23.24.26.28.29.30.34.39
16.17.18.19.21.22.23.24.26.28.29.34.36.39
1.2.3.6.7.9.10.18.19.23.31.32
2.5.18.34.40
1.2.3.6.10.12.18.19.23.32
16.17. 18.19.20.21.22.23.24.26.28.29.30.34
16.17.18.19.21.22.23.24.26.27.28.29,30.34.37
17.18.19.21.22.23.24.26.27.28.29.34
2.16.17.18.19.2 1.22.23.24.25.26.28.29,30.34.36
1.2.6.18.19.23.26.29.32
1.2.3.6.18.19.23.26.29.32
1.2.3.6.12.18.19.22.23.24.30.31.32
I
16. 17.18.19.23.26,34.35.37.40
17.18.19.21.22.23.24.25.26.28.29.30.34
1.2./ 7.18.19.21.23.24.26.27.29.34.40
16.17.18.19.21.22.23.24.26.28.29,34,39
17.18.19.21.22.23.24.26.28.29,34.37,39

39 KIMS
40 ES2RJ
4 1 NW5E
42 ON4AO I
43 N3DB
44 K4Z0 0
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD
50 W9RPM
5 1 N8KOL
52 K2YOF
53 WAI 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 K0SQ
67 W3TC
68 IK0P EA
69 W4UDH
70 VR2XMT
7 1 EH91B
72 K4MQG
73 JF6EZY
74 VE IYX
75 OKIVBN
76 UT7QF
77 K5NA

2.17.18. 19.2 1.22.23.24.25.26.28.29.31l,34
1.2.3.10.12.13.19.23.32.39
17.18.19.21.22.23.24.26.27.28.29.30.34.37.39
1.18.19.23.32
17.18.19.21.22.23.24.25.26.27.28.29,30.34.36
2.16. 17.18.19.2 1.22.23.24.25.26.27.28.29.34
1.3.12.18.19.23.28.29,31.32
1.2.3.10.12.13.19.31.32.39
1.2.3.6.9.10.12.18.19.22.23.27.28.29.32
1.2,3.6.7.10.12.13.18.19.23.28.32.40
2.17. 18.19.21.22.23.26.27.34.35,37.38.39
2.17.18.19.21.22.23.24.26.29.34,37
17.18.19.21.22.23.24.26.28.29.30,34,35.39
17.18.19.21.22.23.24.25.26.28.29.30.32.34
17.18.19.21.23.24.25.26.27.28.29.30.34.36
17.18.19.21.22.23.24.25.26.27.28.29,34.39
2.18.34.40
1.2.3.6.12.18.19.23.31.32
15.16.17.18.19.20.21.22.23.24.34.35.37.38.40
1.2.17.18.19.2 1.22.23.28.34,35.37.38,39.40
1.2,3.10.13.18.19.23.28,32
2.17. 18.19.2 1.22.23.24.26.28.29,30,34
2. 16. 17. 18.19.21.22.23.24.26.28.29,30.34
2. 12.17.18.19.21.22.23.24.26.28.29.30.34.36
17.18.19.21.22.23.24.25.26.27.28.29.30.34.36
2.17.18.19.2 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. llJ.18.19.22.23.26.28.29.31.32
16.17.18.19.21.22.23.24.26.27.28.29,30,34,39
2.5.6.9. 18.23,40
1.2.3.6.10.17.18.19.23.27.28
17.18.19.21.22.23.24.25.26.28.29.30.34.39
2.4.5.6.9.19,34.35.36.40
17.18.19.23.24.26.28.29.30.34
1.2.3.6.7.10.12.18.19.22.23.24.32.34
1.2.3.6.10.12.13.19.24.26.30.31
16.17.18.19.21.22.23.24.26.28.29.33.37.39

Satellite Worked All Zones
No. Ca llsign Issu e date Zo nes Needed to have

a ll 40 conlirmed
1 KL7GR F 8 Mar. 93 None
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I June 93 None
4 OH5LK 23 June 93 None
5 AA6 PJ 2 1 July 93 None
6 K7HDK 9 Sept. 93 None
7 WIN U 13 Oct. 93 None
8 DC8TS 29 Oct. 93 None
9 DG2SBW 12 Jan. 94 None
10 N4SU 20 Jan. 94 None
II PAOAND 17 Feb. 94 None
12 VE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 None
14 OE3J1S 28 Feb. 95 None
15 JAIBLC 10 Apr. 97 None
16 F5ET M 30 Oct. 97 None
17 KE4SCY 15 Apr. 01 10,18,19,22,23,

24.26.27.28.
29,34.35,37.39

18 N6KK 15 Dec. 02 None
19 DL2AYK 7 May 03 2.10. 19.29.34
20 N IHOQ 3 1 Jan . 04 10.13,18,19,23,

24,26,27.28,29.
33,34,36,37.39

2 1 AA6N P 12 Feb. 04 None
22 9V IXE 14 Aug. 04 2.5.7 ,8.9. 10. 12.13.

23,34,35.36,37,40

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

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

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

*17 Green Hollow Rd. , wi ggins, MS 39577; e-mail: <n5f..!:@ cq-al/latellr-radio.col/l>
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By Keith Pugh,* W51U

SATi::LLITi::S
Artificially Propagating S ignals Throug h S pace

5uit5at, Expedition 12 Activity on the ISS,
Cube5ats, and more

S
ince the last column, SuitSat was deployed on February
3,2006; Expedition 12 continues to be very active on the
ISS (International Space Station); more CubeSats have

been launched; the site that had been chosen (but was changed)
for the the 2005 AMSAT Space Symposium was visited dur­
ing the annual Acadiana Amateur Radio Cl ub Hamfest in
Rayne, Lousiana; and working AO-51 mode V/S in the rain at
the Green Country Hamfest became a "team effort."

SuitSat
SuitSat was deployed on February 3, 2006 via an EVA (extra

vehicular acivity) from the ISS. The successfu l dep loyment
received unprecedented coverage in all branches of the media.
Unfortunately, a problem developed with the signal strength
from SuitSat and only large EME class stations were success­
ful in copying much data. Everything in SuitSat worked, but
the signal was approximately 30 dB weaker than planned. After
an initial "scramble" to hear anything, telemetry was captured
from about February 8-17 . Nothing has been heard since
February 18, and the batteries are presumed dead. The voltage
dropped rapidly from about 26 volts to 18 volts before it went
off of the air. As far as we know (as of March 27), SuitSat is
still in orbit, but it has to re-enter soon .

Even with the low signal level, SuitSat is considered to be a
success. It has shown what can be accomplished in a fairly short
time with some imagination and a lot of hard work.

Expedition 12 Activity on the ISS
The Expedition 12 crew-made up of Bill McArthur,

KC5ACR, Commander, and Flight Engineer Valery Tokarev­
has been very active on the ISS. School contacts have been
scheduled at two a week, and general operations have been
greatly increased. More than 35 school contacts have been
made . SuitSat has been assembled and deployed. Bill has now
worked WAC on both VHF and UHF, WAS , and DXCC while
on this mission. Many amateur radio operators can now say they
have worked the ISS and done so with very modest stations.

CubeSats
Cute 1.7 was launched by the Japanese during this period and

is doing well. Several earlier CubeSats, plus SuitSat, have now
been given OSCAR numbers, and the latest is CUBESAT­
OSCAR-58, or CO-58. Many more are in the works . We were
treated to a display of hardware and a talk about the CubeSat
project by student builders from the University of Louisiana at

*3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <w5iu@swbell.net>
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SuirSat-! ready for deployment, (Photo courtesy of NASAIARISS)

Lafayette during the annual Acadiana Hamfest in Rayne, LA.
They are looking forward to a launch from Russia in May 2006.

Visit to Lafayette, LA
During March , Roger Ley, WA9PZL, and I made our annual

trek to the Acadiana Hamfest. Rayne is a small town just west
of Lafayette, LA, which was to be the location of the 2005
AMSAT Space Symposium until the effects of Hurricane Katrina
forced its cancellation. I'm happy to report that the area has now
recovered and is largely back to normal. The crawfish crop was
affected somewhat, and there was a temporary shortage of it for
the annual Crawfish Boil. Roger and I waited too long to get in
line and missed ours . We thus were forced to exist on the excel ­
lent shrimp etouffee, jambalaya, and gumbo made by the Rayne
High School Scholarship Fund group . Tough duty indeed!

This has always been one of my favorite hamfests, and this
year was no exception. Hopefully, we will be able to re-sched-

Visi t Our Web Site



ule the AMSAT Space Sympo sium back
into this area in the future-possibly 2007.

Working AO-51 Mode V/5
by Team Effort

March is a busy month for hamfe sts. My
seco nd one for the month was the Green
Co untry Ham fest in Claremore, Okla­
homa. This is an exce llent hamfest that has
grow n eve ry year since it moved out of
downtown Tul sa and into the Claremore
Expo Center. The only problem this year
was rain. It looked like the rain was going
to prevent my usual satellite demonstra­
tions, but it "s lacked off' a little bit and I
decided to go ahead with an attempt for
AO-5 1 Mode VIS. Partial cove r was pro­
vided by the rear door of my mini van. The
van also provided power for the S-Band
to 2-meter down converter.

Two more brave so uls decid ed to
observe the atte mpt, and I put them to
work. I held the S-B and ant enn a and
down co nve rte r, along with the Yaesu
Ff-817 that was pressed into service as
the 2-meter IF. I also assumed the dut y
of keep ing the 8 17 tuned for the ±50 kHz
of Doppl er. One of the other fellows held
the Arrow Antenna and kept it pointed in
the general directi on of the S-Band anten-

na. Th e third team member operated the
Kenwood TS -D7 HT and did the talkin g.
All of this effort was expended while try­
ing to keep the radios as dryas possible
in the light dri zzle.

We did succe ed in being recogni zed by
the gang on the bird and made at least a
half-d ozen cont act s during the 70-degree
elevation pass. Not bad for a team effort
in the rain ! We did cancel the VO -52 lis­
ten-onl y demo to allow time to dry out
the equipme nt and ge t ready for the
AMSAT forum. As this is being writt en ,
it is next on to Weatherford , Texas to
round out my attendance at March ham­
fests for another year.

Summary
As usual , there are satellite activities to

keep you busy at any time of the year if
you look for them . Bill McArthur,
KC5 ACR , and his efforts on board the
ISS cert ainl y will never be forgo tte n.
However , Expedition 13 is waitin g in the
wing s and will start with a trip to the ISS
fort he new crew this week (on March 30).
Plea se suppor t your area harnfests, and
by all mean s, suppo rt the efforts of
AMSAT to build our new proj ects­
Phase 3E and Eag le. 73, Keith, W5IU

~11ie~
ULlliMATE
FC\C~~I-ClN5E
~(~-- ~

GET YOUR FCC
COMMERCIAL LICENSE!

The Original FCC Tests-Answers exam manual
- newly revised 19th edition - prepares you for
the highestclass FCC commercial license:

• FCC General Radiotelephone
Operatorlicense(GROll
and Radar Endorsement

• Marine Radio Operator Permit

You get all multiple-cholce
questions & answers lor FCC
elements 1, 3 & B- everything
youneed to know to getyour
FCC license. Plus, helpful
study tips and shortcuts.

I MAIL THIS COUPON TODAY •

l OR, CAll TOll FREE 800-932-4268 •
I to order the newlyrevised FCC TESTS-ANSWERS Guide

I Ncme : •
Address: I

I City: State: _ _ Zip:__ I
I Telephone: I
10 Enclosedis $29.45 ($24.95 + $4.50 5&HI I
l or Call to order withVI5A/MosterCard/AmEx I
I COMMAND PRODUCTIONS • FCC License Training •

PO Bax 3000 • Sausalita, CA 94966 -30001. _

Tel. 1-800-FB AMSAT o r 1-301-589- 6062

AMSA7

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

For information on
becoming an AMSAT

member and supporting
ham rad io in space ,

visit the AMSAT
web site at

www.amasat.org

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

Computer Automation Technology Inc.
463 1 N.W. 31st A\'el/lIe, Suite 142. Fort Lauderdale. Florida 33309

Plume: (954) 978-617/ - Fox: (56 1) 488-2894
Internet: httpt/rwww.catauto.com

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

CAT-400
Repeater Controller

Features Include:
* Voice Synthesizer ID
* (20) Voice Messages
* ( I) Repeater Port
* (3) Remote Base Ports
* (4) DTMF Decoders
* CW ldentifier
* D7MF Audio Muting
* DTMF Pad Test
* (40) User Macros
* (50 ) Event Macros
* (64) Control Funct ions
* (4) Logic Inpu ts
* (4) Output Switches
* Internet Firmware Upgrades
* Optional Windows@Editor

771is controller combines the[eatures of the popular CAT-250 contro ller and
the RLS-1000 Remote Link Switch into a [our-port controller idea lly suited
fo r sophisticated link ing sys tems .
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ByJo hn Champa,* K80CL

HSMM
Communicating Voice, Video, and Data with Amateur' Radio

The Hinternet and openHSMM
Plus Experiments on 6 Meters

This month 's column is guest authored
by Paul Pescitelli, K4UJ, Ass istant Emer­
gency Coordinator, Gwinnett County,
Georgia ARES. Paul is also the ARRL
HSMM Working Group Project Leader
f or the openHSMM Project. He may be
reached at: <dx.k-luj'iegmail.com> ,

The term "openHSMM" is deriv ed
from the combination of Open
Source softwa re and High Speed

MultiMedia. Open Source software was
designed to meet so me of the goal s of the

"Chairman of the ARRL Technology Task
Force on High Speed Multim edia (HSMM)
Radio Networking; Moon WolfSprin g, 249 /
/tsell Road, Howell, M/48843-6458
e-mail: <k8oc!@a rrl.net>

ARRL' s High Speed MultiMedia
(HSMM) Working Group, chaired by
John Champa, K80CL. The intent of the
working group is to research and imple­
ment new technologies in high- speed dig­
ital signaling networks.

Design Criterion
Th e openHSMM-ap design criterion

is to create a wireless-access-point
appliance that contains features found
in wireless access points that are com­
monplace today. Why re-invent the
wheel ? Today ' s consumer-grad e access
points lack two very important features
that are necessary to create flexible
wireless networks.

First, the deficiency lies in the radio s.
Consumer-grade acce ss point s tradition-

ally have relied on a single radio to pro­
vide conn ectivity. While efficient in their
design , they cannot provide the diverse
connectivity options that may be required ,
especially in an unplanned environment
such as those found during emergenc y
communication deployment s. Sometimes
802 .11b work s well , but it would be good
to prov ide alternati ves, such as 802.11 a or
900-MHz WiFi for creation of backbones.
Thi s is one area that openHSMM hope s to
address in the co ming months.

The seco nd deficiency is the lack of true
networkin g protocols. In orde r to create a
scalable netw ork (wi red or wireless), it
would be beneficial to provide confi gura­
tion options such as OSPF (Open Shortest
Path First). OSPF is a tried-and-true rout­
ing protocol that broadcasts its routes to

League Requests Rule Change to Ease Spread Spectrum Operation

Th e followi ng is from the ARRL Lett er:

The ARRL has asked the FCC to modify one of its rules gove rning
spread spec trum (SS) operation on amateur radio frequ encies. The
League has pet itioned the Co mmission to drop all but the first sentence
of §97 .3 11(d), which now requires the use of automatic power co ntro l
(APC) forSS sta tions running more than I W.The ARRLrequ est would
retain the 100 W ove rall power limitation for SS .

'T he effec t of the rule change wo uld be to eliminate an automatic
pow er co ntro l pro vision that has pro ven ove r tim e to be impractical"
in terms ofco mpliance , the Lea gue said in its Petiti on for Rule Makin g
filed March 13. It also conceded that the provision- one the League
had pro posed and supported more than 10 years ago-was unn eces­
sary to protect the operations of othe r licensees and had "unfortu­
nately served as an unint end ed but effective deterrent to spread spec ­
trum ex per imentation" on ham radio .

Since the FCC first app roved the use of spread spectrum techniques
for ama teur radio in 1985 on band s above 225 MH z and at power lev­
els up to 100 W, there' s been limit ed-but never wides pread-exper­
iment al amateur operation. More recently. the FCC has mad e the SS
rules less restrict ive in response to League showings that the rules
were hampering SS ex perime ntation and that interferenc e has not
pro ven to be an issue.

Th e ARRL says it now agrees with those who opposed the auto­
mati c power co ntro l provision in WT Docket 97- 12. co ncluded in
1999. T hose changes not only relaxed rules governing the use of
spread spec trum techniques by radio amateurs. but opened the door
to the possibili ty of intern ati onal spread spec trum co mmunica tion.

"Now seve n yea rs later. it is apparent to ARRL that the rules requi r­
ing APC indee d have proven to be difficult to impl em ent. unneces­
sary. and so mething of a barri er to SS ex peri me ntation." the ARRL
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sa id in its latest rule making pet ition . "Section 97.3 11(d) ca n be great­
ly simplified witho ut increasing the risk of intr a-ser vice or inter- ser ­
vice harmful interference."

Th e ARRL sa id keep ing the maximum power at 100 W limits the
pow er spec tra l den sity of an SS emiss ion, co ntributing to compat i­
bil ity between am ateur radio SS and narrowband modes in the sa me
allocations. Th e rules already in place make spread spec trum "essen­
tially seconda ry to any amateur narrowband emiss ion modes," the
Leagu e pointed out. and make the APC requ irem ent unnecessary to !
avoid interference to other users of the sa me spec trum.

In any eve nt. the League co ncluded, rad io amateurs e mploy ing SS
modes would remain obliged to co mply with the rule requiring use
of " the minimum tran smitter pow er necessary to ca rry out the desired
co mmunication." That was a prim ary reason the ARRL as ked for the
APC prov ision in the firs t plac e.

Th e FCC has not ye t ass igned a rule making (RM) petiti on num- .
ber to the ARRL's petit ion no r inv ited co mme nts . I

In its Notice of Prop osed Rule Ma king (NPRM) WT Docket 04­
140, the FCC. in respon se to ano the r ARRL pet ition , proposed
ex tending the band s available for spread spec trum to include 222-225
MHz. On its own in itiati ve. the Co mmiss ion also recommended per­
mitting SS operation on 6 and 2 meters. a move the ARRL opposes..
In its co mme nts. the League cit ed conc ern s about rai sing the noi se 1'1'

floor on 6 meter s and the fact that both band s alread y support sub­
stantia l narrowband and weak-sign al wo rk, meaning " fewe r oPPOr- !i
tunities for frequency reu se in those allocations." I

Th e Co mmissio n is ex pec ted to co nclude WT Docket 04- 140 this '
year. Th e FCC suggested that restri ct ions on spread spec trum alrea dy I
in place sho uld be suffic ient to prevent any adve rse imp act of SS oper­
ation to other users of 6 and 2 meters.
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NOWONLY

$11.95ea.

Three sets , each containing 4 CDs -

1968-1976 Ord er No. HRCD1

1977-1983 Order No. HRCD2

1984-1990 Order No. HRCD3
Buy All 3 Sets and Save $29.90!

Order No. HRCD Set

Buy all 7 for your
Club for only $69.9

Ham Radio Horizons: The Video ...Order No. VHC
Getting Started in Packet Radio . .Order No. VPAI
Getting Started in Ham Radio Order No. VHR
Getling Started in Contesting Order No. VCON
Getting Started in DXing Order No. VOX
Getting Started in VHF Order No. W HF
Getting Started in Amateur Satellites...Order No. VSt

Ham Radio Magazine on CD
Brought to you by CO & ARRL . ,-.r­
Enjoy quick and easy access
to every issue of this popular
magazine, broken down by years!

~
Hf

k!. ~; "'....
~' HaDllboc*

$10.00Order No. SVERT

McCoy on Antennas
by Lew McCoy, W11CP
Unlike many technical publications,
Lew presents his invaluable antenna
information in a casual, non-i ntimidating
way for anyone!

Order No.MCCOY $15.95

MIL SPEC Radio Gear

W6SAI HF Antenna Handbook
by Bill Orr, W6SAI r--;----::::-,

Inexpensive, pract ical antenna projects
that work! Guides you through the
building of wire, loop , Yagi and vertical
antennas. $ 95

Order No. W6SAI 19.

KOREAN WAR TO PRESENT DAY
by MARK FRANCIS, KI0PF

TM .~.J.:.5.!1~~!:..Wl Detailed wri te-ups for many familiar
sets: PRC-25/-77 , RT-68, PRC-1099,

n.~lllt~·c~:;:t~1l GRC -106, GRR·5 . R·392 and more .
Over 230 pages of operation,
modifi cation ,and maintenance tips
and info,including 200+ illustrations .

Order No .MILSPEC $27.95

Understanding, Building
& Using Baluns & Ununs
by Jerry Sevick, W2FMI
The successor to the popu lar and
autori tative Baluns and Ununs. Great
deal of new tutorial material , includes
new desig ns, and crysta l clear expla­
nations of how and why they work.

.-. OrderNo.2BU $19.95

The Short Vertical Antenna
and Ground Radial
by Jerry Sevick, W2FMI
This small but solid guide walks you through
the design and installation of inexpensive ,
yet effective short HF vertical antennas.
Antenna restrictions a problem? This book
could keep you on the air!

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6GKU
A comprehensive source of HF propaga­
tion principles, surnspots, ionospheric
predictions, with photography, charts

and table ts galore! $19 95
Order No.SWP •

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

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

Order No. HEATHKIT $29.95

VHF Propagation
A Guide For Radio Amateurs
by Ken Neubeck, WB2AMU
& Gordon West, WB6NOA
A comprehe nsive source-book on VHF
propagation by two grea t authors!
Here's a samp ling of what's inside:
Tropo Ducting, Aurora, Meteo r
Scatter, TEP , Sporadic-E. Combo Modes.

Order No.VHFProp $15.95

HR Anthologies

.' ~
Buy all 4 for only $75

===';C-=~:..J Now you can enjoy co llections of
the best materi al publish ed in Ham Radio magazine,
conveniently arranged by subject ando rigianal publi ­
cat ion date. Choose your interest, your time period
and choose your anthology!

Homebrewing Techniques . Order # AHOME

Test Eqpt & Repair Techniques...Order # A TEST

Antennas - 1968 - 1972 ....Orde r # AN TS I

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

Gel all 4 for $75 plus Free shipping ...Order # ASET

-----------------------------------_.Name Callsign _

Street Address _

City State ,Zip, _

Qty Ilem# Description Price Toiol Price

Shipping & Handling: U.S. & Possessions - add $5for the first item, $2.50 for the second and$1 for eachadditional item.' FREE shipping on
orders over$75.00 (merchandiseonly). Foreign-Calculatedby orderweight anddestination andadded to your credit card charge.

Total

o American Expresso Money Order 0 Visa 0 MasterCard 0 Discover

Expiration date _

Method of payment 0 Check

Credit Card No, _

CQ Communications Inc., 25 Newbridge Rd., Hicksville, NY 11801
516-681-2922; Fax 516-681-2926

Order Toll-Free 800-853-9797
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Photo A. The ti-meter antenna (left) is a monster!

Experiments on 6 meters
By John Champa, K80 CL

It' s official! T he FCC has issued an Expe rimenta l Spec ia l
Tempora ry Authorizat ion for the ARRL HSMM Worki ng Group to
cond uct experiments on the 6-meter band . Thanks to help fro m the
League's CTO, Paul Rinaldo, W4RI , ca llsig n WC9XLP has been
issued to John Stephensen, KD60ZH, in the San Joaqu in Valley,
Fres no, Cal ifornia. John is the Working Group' s HSMM-VHF Project
Leader.

The experiments wi ll be condu cted appro priately in the 50 .3-50.8
MHz range with a max imum authorized power of 1.5 KW (ERP)
using Orthogo nal Frequency Division Multiplex (OFDM) modu la­
tion .This is modul ation similar to that used wit h 802. 11g, but employ­
ing much narrower bandwidth . It is hoped that the Worki ng Group
will be able to achieve a data rate as high as 240 kbps whil e occupy­
ing a bandwidth of no more than 200 kHz.

These digital test signals esse ntially will be on a non-interferi ng
(no QRM) basis. Firs t, they are spread out ove r as much as 200 kHz
of band width . With such low power density, it is not likely that they
wo uld be detectable on an FM recei ver. If they can be detected at all,
it might be wi th an SS B rece iver , and then only as very faint back­
gro und noise,

According to John, KD60ZH , "The 6-meter antenna is up ( it 's a
monster; see photos-i-ed.) , so I'll be able to try low-freque ncy HSMM
soo n. I' ve also attached a gra ph of troposcatter loss. The 50-MHz
band is our best bet for long paths, as losses increase by the cub e of
the freq uency . However, losses are high, so 50- 100 km is prob ably
the limit with the equipment that I have. The use of 1500 watts PEP
and four long Yagis should allow 20 dB more path loss for a 200- 250
km range, but it wouldn' t be very portab le (see picture from M2).
This is all spec ulation, as I don ' t know what fadi ng and Dopp ler are
go ing to look like ove r a 100-200 kHz bandwidth NLOS (non-line
of sight) ."
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Figure I. Troposcatter loss. Photo B. Close-up of the 6-meter antenna,

60. CO VHF. Spring 2006 Visit Our Web Site



CNT600 (LMR t
Connector: N, PL259, TNC & 7/16
Burial: Yes, UV Resistant: Yes.
Shields : 2 (100% bonded foil + 90% TC Braid ) VP 87% .
Attenuation 3.9dB @ 2 GHz at 100ft .
Usage 450 MHz and Higher.

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

CNT240 (LMR t e)
Connector: N, PL259, TNC , SMA, BNC & QMA
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 Highe r.

its neighbors. This is a good fit for HSMM EmComm networks,
which are created on an ad-hoc basis, and would allow for dynam­
ic routing configuration as new nodes are brought online, or as
some become unavai lable.

Opportunities and Challenges
As an amateur radio operator operating under FCC Part 97,

we have the benefit of experimen ting with different RF tech­
nologies and being ab le to utilize higher power devices than
folks deploying dev ices that adhere to FCC Part 15 regulations .
What this means to us is that we can choose fro m a wide vari­
ety of radio spectrum (50 MH z, 900 MHz, 1.2 GHz, 2.4 GHz,
and 5.8 GHz, etc.) and dep loy those dev ices with amp lifiers or
hig h-gain antennas and create long-distance network links that
cannot be achieved under Par t 15.

Conversely, operating under Part 97 does offer some chal­
lenges, such as the use of encryption techn ologies. Current ly,
there is an approved process to utilize the basic encryption found
in most WiFi acce ss poi nts; it is ca lled WEP (Wi red Equiva lent
Privacy). The dow nside to WEP is that with very little pro ­
cessing powe r the encryption can be decrypted. The HSMM
Working Group is co ntin uously worki ng with the ARRL Chief
Technology Officer (CTO), Paul Renaldo, W4RI , to find so lu­
tion s to the encryption prob lem.

The Current State of openHSMM-ap
By the time you read this art icle, openHSMM-ap wireless

access point sho uld be ava ilable for dow nload as an Alpha
re lease. Running ope nHS MM-a p will require the use of a
Soekris 4521 single-board computer and a Wi Fi card. The
Soekris is a 486-equivalent com puter with no moving parts .

www.cq-vhf.com

The lack of moving parts makes it an ideal candidate for enclo­
sure in a wea therproof box to mount on the side of a tower.

The Future State of openHSMM-ap
There will be new ver sions of openHSMM-ap re leased

throu ghout the year. They will incl ude other feat ures that will
be help ful in creating true wire less networks . Some of these are
a packet filtered firewall and a mechan ism to limit bandwidth
based on the type of serv ice, which is commonly referred to as
Quality of Service (QoS).

If yo u are interes ted in wire less networking, especially in the
WiFi -type devices, yo u are encouraged to review the project
web page (http://www. openhsmm.org ) for up-to-date infor­
mation . This may be ju st the type of dev ice you want to include
in yo ur ARES/ RACES tra iler or personal go-kit.

Deployment
In our local county , we have already identified and received

permission to deploy these devices at four locations within the
county . Neig hbori ng co unties have heard about our wire less
networking project and are ready to become par t of the local
Hinternet. As it stands now, by the end of the year we expect
to be con nected to three surro unding counties and have a net­
wor k that is capable of moving information out of an affected
area in a timely fashion .

References
ARRL HSMM information: <http:// www.arrl.org/hsmm>
openHSMM: <http://www .openhsmm. org>
Soekris: <http://www.soekris.com>
Gwinnelt ARES: <http://www.gwinneltares.org>
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By Chuck Houghton, *WB6IGP

MICROVVAVt
Above and Beyond, 1296 MHz and Up

Test Equipment for Power Measurements

Testing power at microwave fre­
quencies can be somewhat perplex­
ing if you don 't have some basic

tools. Some of the tools we will describ e
here might see m somew hat strange to
those who are on the microwave frequen­
cies. An exa mple is the Bird Corporation
Thru line wattme ters , and partic ularly the
Bird 43 series of wattmeters.

Most amate urs who use Bird wattmeters
assume they are goo d in frequency and
power to about 450 MHz. Well , that' s not
true. They are capable of higher frequen­
cy operation and top out at 2304 MHz. I
happen to have a selection of slugs that are
rated at5 watts for the Bird 43 meter. The
slug for 400 to 1000 MHz performs fairly
well at 1296 MHz and can be used at 1296
MHz with good results. You can obtai n
slugs that cover 1296 and 2304 MH z with
better results.

A better meth od , however, ca n be
brought into play. That is an AC-p owered
meter. The answer here is to use a low­
cost microwave power meter from
Hewlett Packard, such as the HP-432
power meter. To measure power above
the + I0 dB maximum all you need is an
ex ternal atten uator to limit ex pec ted
power to no more than + I0 dBm. The HP
432A microwave power meter requires a

"Member Sail Diego Microwave Group, 6345
Badger Lake Avellue, Sail Diego, CA 92/ /9
e-mail: <clhough siipacbell.net»

co nnec tion cable between the thermi stor
power detection head and the meter itself.
Th e power head is capable of a maximum
power input to the meter of + I0 dBm. If
you exceed this limit, expec t it to blow
the thermistor internal to the power-meter
head . Once go ne or ove r-s tressed with
excess power , repair is possibl e if the
thermistor is way out of balance. How­
eve r, if it is open on one thermi stor , it ' s
go ne forever and it' s toast.

I like the 432 power meter because it' s
inexpensive, and the 478A power head
does have a few chances of rep air if it is
over-s tressed. Open head s still have a
goo d temperature therm istor and can be
used in co mbination with a single older
thermistor head to achieve an operational
co nditio n. It' s tricky but it can be done.

l over-stressed a good 478A pow er­
meter head measuring power with what I
thought was a 30-dB pad that should have
protect ed the thermi stor. When I applied
RF in the range of 5 watt s, it pegged the
power meter. I shut down the RF source
of power as soo n as possibl e and chec ked
thin gs out. I foun d out that the Bird 30­
dB pad I was using was actually model
xxx3C. I go t bitten by the 3C part num­
ber ; it was not "3 0" as I had thought. You
have to check thin gs out to be sure it is a
3-dB pad, not a 30-dB attenuator!

The power meter would no longer bal­
ance and was given the repair technique.
I rebal anced the power head so it was

agai n opera tional. Chec k yo ur attenua­
tors with an ohmmeter to see what is
go ing on. Table I lists a few examples of
resistan ce values measured on a few pad s
in my high -wat tage-pad too l box . You
can use it as a guide .

See what you have in your co llection of
attenuators . Many of them function over
the frequency of DC to 12.4 GHz using
"N" co nnec tors, some very small ones
operate from DC to 18 GHz with SMA
connectors, and some function on spo t fre­
quency . Both the "N" and the "S MA" con­
nector types can function with 2 watts of
power for a short duration. The "N" types
function for a longer duratio n. The fre­
quency of ope ration is a few MH z to 12
GH z on many atten uato rs. Some are fre­
quency specific . The higher wattage types
with heat sinks might be limited to 4 to 5
GHz. Exact values of d B loss and fre­
quency of opera tion are usually print ed on
the device. If you need a IO-GHz attenu­
ator, check what you have with a signal
generator , if you have one. If the price is
good enough, regardless of freq uency of
operation, pick up the atten uator as an item
to use for trade or for you r work-be nch
parts -box collection.

Take a look at the accompanying photo
of my work-bench junk box . Th ere are
diode detectors, both posi tive and nega­
tive devices for sweep ge nera tor use, and
genera l test devices. At the bottom left
are mini ature direc tio na l co uplers that

Manufacturer Model Frequency Loss A into Ground B into Ground C into Out
Narda 765-20 4GHz 20 dB 52 ohms 52 ohms 50 ohms
Bird XXX-3C - 3 dB 152 ohms 152 ohms 18 ohms
Narda 3NM DC- 12.4 GHz - 50W term NC 50 ohms
Weinsch - DC- 8 GHz 30 dB 50 ohms 50 ohms 9 1 ohms
Narda 768-30 DC-II GHz 30dB 50 ohms 51 ohms 93 ohms
Narda 768-20 DC-II GHz 20 dB 62 ohms 62 ohms 52 ohms
Narda 766-3C ? - 30 dB 144 ohms 162 ohms 108 ohms
Narda 766-6 DC-4 GHz 6 dB 87 ohms 90 ohms 35 ohms
Micro Lab AB20N - 20 dB 52 ohms 52 ohms 83 ohms
Micro Lab AD- IO - 10dB 64 ohms 64 ohms 5 1 ohms
HP - DC-1 2.4 GHz 30 dB 50 ohms 5 1 ohms 5 1 ohms
HP - DC-I 2.4 GHz 20dB 56 ohms 56 ohms 89 ohms
HP - DC-I 2.4 GHz 10 dB 63 ohms 63 ohms 42 ohms

Table I. Examples of various value attenuators in my j unk box
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www.hamtestonline.com

We GUARANTEE success!

don 't let that taint yo ur determination of
the co nnec tor as good or bad. Give ques­
tionab le cen ter-connector pins a cleaning
and then try the YOM tes t aga in. On "N"
co nnectors they tend to becom e slightly
dirty fro m genera l use. If the co nnec tor
is go ld plated, chances are it wi ll be clean.

A set of pads and a good 432 power
meter will allow you to make very acc u­
rate power-meter tes ts from a MHz to

+
• Presents concepts in logical order .

• Tracks your progress For each question.

• Uses intelligent repetition to Focus on you r weak
areas.

• Includes the actual test questions, plus add itional
inFormation .

• Random practice exams to simu late th e real tests .
• Focus exams For:

• Your unseen questions.
• Your weak areas.
• The most-oFten-missed questions.
• The most-often -asked questions .

• Includes all three U.S. and both Canad ian written
exams.

Now also includes the
Canadian Basic and Advanced!

When you have the right tools
everything is easier

Web-based training for the Amateur Radio written exams

The fastest and easiest way
to prepare for the exams

HamTest Online ™

quency of operation or possible power
rating---e.g., 20 watts or loss value in dB .
Here is where the YOM agai n co mes into
play. Test the atte nuators with your ohm­
meter to see what is alive. Most attenua­
tors on the market are co nstruc ted with
the "T" design ; that' s two resistors in
series (in and out) and one from the ce n­
ter tap of the two series resistors interna l
to gro und. Coax connec tors ge t dirty, and

also can be tested with a YOM to see if
they are alive. Check the through path and
the 50 -ohm termination, for examp le.
Believe it or not , I have found term ina­
tion s that were blow n, probably fro m
excess power app lica tion. Th e simple
YOM can give you great co nfide nce
when you attempt to pick up equipment
such as atte nuators, diode detectors, and
directional co uplers at swap meets. Of
course, further test ing on yo ur work
benc h is needed before you actually use
the dev ice so that yo u will not rep licate
my mistake regarding the "3C" pad.

Check out all power meters that you
find a swapmeets, because some may be
a good deal, if only for parts.Who knows?
You might get lucky and find a wor king
436A digital power meter for an unbe­
lievable low price of $25! Checki ng out
the HP 432 and 43 1 power meters, you
will find that the 432 is an updated ver­
sion of the 431 model, and usually one
can be picked up for $25 or less. The
cab les to co nnect the meter to the ther­
mistor detector head can be obtained for
$20 to $35, and the 478A power head ca n
be obtained for abo ut the same price at
swap meets or on eBay. All cables and
power heads are interc hangea ble with the
43 1 and the 432 meters. I have a pair of
432 meters on the be nch and love them .
If you can, hold out for a 432 meter, as
it's a great update over the 43 1and is bet­
ter in operation, dr ifts less, and is still low
in cost.

To do a quick manual test of the 478A
powe r-meter heads use a YO M. Thi s will
allow you to sort out defect ive power­
meter heads on the spot at swa p meets.
Measure pins # I and #3 to gro und. They
should be nearly the sa me resistance
value, say 3K ohms. If the values are out
of ba lance, the power meter (432A) will
not balance its internal meter circuitry .
Power heads way out of balance can be
bro ught back to life by adding a very­
small-va lue internal resistor to bring the
meter back into balance . Send me an e­
mail or drop yo ur phone numb er in the
mail to me and I will help you with repair
techniques sho uld you need it. Let's hope
you don't need repairs, though !

Another great find is power attenua­
tors, be they SMA miniatu res or atten u­
ators with heat sinks attac hed. These are
usually fitted with type "N" connectors
for the heat-sinked variety (see photo).
The two big black attenuators in the photo
are rated at 40 watts to II GHz.

If there are any specifications marked
on the atte nuator, pay attention to fre-
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Pads. includin g high-wattage versions (the large black pads). At the far right is a box of I-dB step value SMA connectors.

12.4 GHz with confidence. To meas ure
power at all microwave freq uencies up to
and including 12.4 GHz, aga in the best
low-cost power meter is the HP 432 . The
frequency range can be stretched a bit
with good calibration. Power-wise, in
operation maximum input power is lim­
ited to +10 dB .

Now to measure a IO-watt TWT ampli­
fier operating at 10 GHz. How do you do
it? What you need is a 30-dB attenuator
to reduce the 10 watts of expected power
(40 dB). Connecting the atte nuator out­
put to the 432 power meter, you will read
+ 10. Thi s is true as long as the power amp
or TWT for 10 GHz is putting out 40 dB
of power. The powe r meter by itse lf is
limited to + I0 dB and extended to +40
dB with the 30-dB pad atte nuator. To
work in this manner is quite normal, as
long as the attenuator used is rated to han­
dle the 10 watts of power dr iving the 30­
dB attenuator being tes ted . A 40 -dB
atten uator is a better cho ice to protec t the
thermi stor head from excess power.

Another power meter is the Wavetek
1018B. It has an attached power-meter
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cable and head toge ther with the instru­
ment. On the expensive side, start offwith
the HP Digital 436 meter, which cos ts
$ 100 to $ 150 for the meter, $75 to $50
for the meter cab le, and $ 100 to $200 eac h
for the power meter detector heads.

Also be on the lookout is atte nuators,
especially ones in the 10, 20, and 30-dB
range, as this wi ll give you a remarkable
range of co mbinatio ns of loss use, for
example, use the 30-d B pad and the 10­
dB pads together. Screw the pads togeth ­
er and you have a40-dB atten uator. Using
this combination with the power meter,
you now have 10 watts indicating at 0 dB
on the power meter a safety margin of 10
dB. I have measured a bunch of old atten­
uators in my junk box . Doing this gives
you an idea of what to expect from your
measurement s of swa p meet pads. There
are a few bad pads in the examples in fig­
ure I . I pick up eve n unkn own ones with­
out testing them if the price is right.

The pads in figure I are not actually
bad, but some are over 10% of actual lim­
its/pad value. For insta nce, I was check ­
ing my IO-watt TWT amp lifier and only

got +37 dB (5 watts of power). After fur­
ther checking things out, I found a bad
coaxial adapter from SMA to the type
"N" connector. It looked good and was
short free, but it was becoming hot with
shor t app lications of power. I rep laced it
with a name-brand adapter and got a full
40.4 dB of output power.

You never know when the snake will
bite in this microwave world . Shown in
the photo on top of the big white box is
my collection of APC -7 pads . They act as
my standards. The box in the bottom cen­
ter cont ains the collection of everything
else, with the high-wattage pads being the
big black pads with heat-sink disks . The
smaller box to the right is a collection of
SMA pads in I-dB increments.

This is material collected over many
years. My latest find is a Narda 368 BNM
high-power termination good from 7 to
18 GHz at 175 watt s. It is 12 inches long
and 1'/2 inches square and looks more
like an old- time rec tifier. Now all I need
is a higher power 10-GHz transmitter to
put the pad to use.

73, Chuck, WB61GP
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Coneideratione for Succe55ful 6-Meter EME DXpedition5 (from page 7)-- - - - - - - - - - - - -

Figure J. Vertica l (H plane) plot ofa single Yagi at W7GJ. (Co urtesy of KfJGU)
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makin g an EME co ntac t on 6 meters
involves takin g advantage of this extra
"g round gain." Indeed , with a good, flat
clear area in front of an antenna (unob­
structed by a roof , HF antenna below the
6-m eter beam, etc.), the ground gain of
an antenna leveled on the hori zon often
makes a well located single Yagi perform
like an array of two or four Yagis-at
least when the moon happens to move in
front of one of these lobes. The shape and
elevation of these ground-gain lobes
depends on the ga in of the antenna and
its height above gro und. Generally speak­
ing, gro und-g ain lobes are broader with
lower gain antennas and lower height,
alth ough the lobes from such antenn as
also are higher in eleva tion and co mpar­
atively weaker.

For a single Yagi antenna at a typical
" DXpedition height " (around 20 feet

above gro und), there is usually a goo d
seco nd ground-gai n lobe up around 15­
degrees eleva tion. The qual ity of the
higher gro und-gain lobes will depend
more on the co ndition of the terrain in the
near vicinity of the antenna in the direc­
tion toward the moon, and that is one rea­
son this lobe often seems to be more effec­
tive than the "main ground ga in lobe." It
is much easier to have some control over
the terrain a few hundred feet in front of
the antenna compa red to the land scap e
many thousands of feet away! Therefore,
if you have the chance to set up by a lake
or sea, it is definitely adva ntageo us to be
as close as possible to the water.

Of course, if you have the good fortune
to be able to ove rloo k a large lake or sea
so that your most distant hor izon is water,
you will certai nly also have a negative
horizon , ju st from the curva ture of the
Earth. In such a case, you will find there
is a "bonus gro und-gai n lobe" located
around zero degrees eleva tion. Be sure to
use this extra gro und-ga in lobe to adva n­
tage, and by all mea ns plan to operate
when the moon is down as far as nega­
tive 2 degrees ! Just as important as locat­
ing your own sta tion to maximi ze your
ow n gro und gai n, it is important to look
at the times when other stations wi ll have
gro und gain to co incide with yours . Th is
is espec ially important for smaller sta­
tions and/or sta tions limited to the hor i­
zon (either because they have no eleva­
tion , or because they have only very
limit ed co mmo n moon wi ndow with
you). The firs t assumption often is that
there must be very little chance of bein g
able to wor k another small hor izon- only
station. However, upon closer examina­
tion , one often can find a number of
potential co mmon moon windows when
both sing le Yagi statio ns will have
gro und gai n! Remember that you proba­
bly will have first and second lobes on
both moonrise and moonset (perhaps plus
an additional "zero degree" lobe due to a
negat ive hor izon ), eac h of whic h pro­
vides an oppor tunity to matc h up with one
or more simi lar lobes at the other station.

As you explore possible contacts,
remember that the moon changes in dec­
lination every day, so new common moon
windows are opened up with different
horizon-only stations each day. As you
plan your trip , you may also want to look
at the times of day for your moonrises and
moonsets. For exa mple, if you are going
out dur ing a time of year prone to Es, F2
or TE P, you will want to pick dates afford­
ing windows in directions and at times of
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If you are planning to limit your EME
operation only to the hori zon , you also
will want to make every effort to locate
the station in as favo rable a location as
possibl e for the best possible ground
ga in. Usually, this means findin g a clear ,
flat area, free of "g round clutt er" (hills,
boulders, or man-made obje cts such as
houses, cars, etc., that can deflect gro und­
reflected signals away from your anten­
na). The best terrain for ground ga in is
salt water, although fresh water (such as
a large lake or marsh area) or flat open
gro und also has been shown to work
incredibl y well.

When aimed on the hori zon , the verti­
ca l pattern of a single Yagi antenn a be­
co mes a series of sharp, high-gain lobes
and deep null s due to gro und refl ec­
tions. For most small stations, one of the
most crit ical e lements in the equation for
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6M7JHV Yagi during the J68AS D'Xpedition, Jun e 2005. (Photo courtesy of
W8QIDIJ68ID)

day least likely to be interfered with by
these ionospheric propagation modes.

Genera lly speaki ng, any disruption of
the geomagnetic field/ionosph ere wi ll
have an impact on 6-meter signals. Eve n
if the MUF is not high enough to produ ce
effective ionospheric propagation at 50
MHz, the chances are quite good that sig­
nals can be defl ected off their dir ect
co urse toward the moon and back to you
on Earth. Thu s, ideally, one would avoi d
periods ofexpected cycl ical disturb ances
(such as rec urri ng 28-day corona l
holes). However, the exact timin g of
these types of solar eve nts often are not
known with the same acc uracy month s in
adva nce, the same way reliable Es, F2,
and TEP seasons can be predicted .

In addition to the above-mentioned
ionosp heric considera tions, there are two
addi tional factors which can play a large
role in the success of a 6-meter EME
operation. Luckily, these are related to
the moon's orbit and are very pre­
dictab le. The firs t is distance to the moon ,
and the seco nd is the sky temperature
(noise) of space behin d the moon.

The moo n orbits the Earth once eve ry
month, and as it does so, it appears to
move up and dow n in the sky. The moon
therefore appears to pass thro ugh various
spots on the ce lestial sphere, some of
whic h are quiet and others that are
extremely noisy down at 50 MH z. Of
course, you genera lly also want to avo id
days of the month for "new moon," since
the noisy sun will be very close to the
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moon then . When the moon moves in
front of a noisy place in the sky, trying to
copy a wea k EME signal is ju st as diffi­
cult as trying to hear someo ne whisper­
ing to you from across the roo m during a
noisy party.

In addition, the moon moves closer and
farther away from Earth over the co urse
of its orbit eac h month. This change in
distance alone causes a change in signal
strength of about 2 dB . The co mbination
of these two factors is co mmonly referred
to as signal "degradation." Degradation
is typically expresse d as an index in d B,
as co mpared to the ideal situation in
which the moon wo uld be at peri gee
(closest to the Earth) at the same time as
the sky beh ind it is quietest. One would
definit ely want to plan a 6-meter EME
opera tion durin g a time of month which
affords the least amount of this degrad a­
tion . These degradation figures (shown in
rea l time on the JT65 operating sc reen)
are also ava ilable in seve ral of the popu ­
lar moon-t rackin g co mpute r program s
ava ilable for use in planning purpos­
es. One such free program that is still used
by many EM E operators is available
at: <http://www .bigskyspac es.com/w7gj
/tracker.htm>.

Unfortunately, the minimum degrada­
tion down at 50 MHz may not be much
lower than a couple of dB, because perigee
may not happen at the same time as the
moon is in a quiet part of the sky. These
two conditions move slowly in and out of
sync over a period of years . Typically, the

6-meter degradation fluctuates betwee n
one or two dB and over 10 dB ove r the
course of a month. If you have been keep­
ing tally, you will not ice that there are
many factors that can reduce the already
very marginal sig nal stre ngths on 6-meter
EME! Obviously, when signals are j ust at
the threshold of being detectable underthe
best of conditio ns, even just a dB or two
makes a very significant difference! This
may all begin to sound like an impossi ble
game to win. However , with careful plan­
ning, the chances for success can be great­
Iy enhanced.

Equipment
Perh aps one of the most fund amenti al

e lements of a 6-meter EME station is a
co mputer with an interface to co nnect it
to the radio, thereb y providin g dig ita l
capability. An eq ually important requi re­
ment to operate in JT 65A mode is to
ensure so me way to ma intain acc urate
timing of the intern al co mputer
cloc k. The rel iability of internal cloc ks in
most co mputers-especially laptops- is
usuall y quite poor. Ideally, one wo uld
like to be able to main tain hal f-second
acc uracy at least over the course of an
hour-l ong sched ule. If intern et access is
avai lable, there are very popular pro­
grams (such as Dimension 4, Tardi s,
DXTIM E, or Ato mic Clock Sy nc) that
ca n be used to automatically rese t the
co mputer clock at a se lectable interval
(such as every 5 minutes).

If there is no interne t available, the
most co mmon way to keep the co mputer
c loc k acc urate is to use a GPS unit
plugge d into the co mputer running a pro­
gra m such as NMEATime. In the even t
that neither a GPS unit nor inte rnet is
ava ilable, the computer clock can always
be set fair ly close ly by ear using WW V,
and fine-tuned by adjusting the DSEC
contro l on the JT65A scree n until the dis­
played time close ly matches that trans­
mit ted by WWV. (Such manual timing
wo uld have to be checked regularly ,
though !) Thi s last meth od was the re­
sourceful techn ique utilized by operator
N9A B to co mplete the successful co ntact
from J68AS for W7GJ' s lOath country
on 6 meters !

Another important piece of equip ment
is an amplifier. Outstanding resul ts have
been ac hieved by stations using the
AC OM 1000 amplifier (kw on HF plus
6 meters) on 6-meter EME DXp editi ons,
but other types of amplifie rs with at least
400 watts output can also be qu ite sue-
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Addition of fans to reduce blower back pressure on
W7GJ 's amplifiers.

Seven-element Yagi at LA8AV/O HfJJFB June 2004. (Photo
courtesy ofOHfJJFB)

cessful. Note that eve n a 400-watt ampli­
fier has 6 dB gai n compare d to a 100­
watt transce iver. That 6 dB makes a huge
difference when signals are j ust barely
discern able, as they usuall y are on 6­
meter EME!

It also is very important to make sure
your amplifier ca n withstand the rough­
ly 48-second full-duty transmit periods of
JT65 mode. Usually, the addition of an
extra blowe r or fan to increase the air flow
will permit full power opera tion for this
amo unt of time . Here at my station, I use
a pair of high-volum e fans to suck the air
out of the plate co mpartment on my
amplifiers . Thi s reduces the back pres­
sure on the blower and greatly increases
air flow through the tube. With this sim­
ple add ition, the exhaust only becomes
warm-not hot- by the end of the full ­
duty JT65 transmit sequence.

Another very help ful accessory is a
prea mplifier for the rece ive r, although
many peopl e have co mpleted 6-meter
EME contacts without an external pre­
amp. With most commerc ial transceivers
one will defi nitely notice the impro ved
noise figure of an externa l low-noise pre­
amplifier-espec ially if operating during
an optimum time of month (low degra­
dation factor) from a quiet location . As
long as there is low feedline loss (less
than I dB), the benefit from such a pre­
amp will be j ust as effec tive if it is
insta lled right in front of the receiver, and
that is they way they are used at most 6­
meter EME home stations.

A very popular preamp among 6-meter
EME stations worldwide is the CA50T,
which features a PHEMT device for high
dynamic range as well as very low noise
figure. It is ava ilable throu gh the manu-
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facturer, LNA Techn ologies: <http://
w ww. l na tec h no logy .co m/ Inat e ch
_0 15.htm>. LNA also has a new
RFCA50T model that is RF switched and
can be installed directly between the
amplifier and a transceiver.

Regardless of the type of antenna used
for a DXpediti on, it is very important to
use goo d-quality feedline. The loss in the
feedline will be very critica l on both re­
ce ive and transmit , and one of the adva n­
tages offered by a DXpediti on operation
often is the ability to set close to the anten­
na, so only a very short piece of coaxial
feedline is requi red . Th e availability
of low-loss coax such as LMR600 has
been a tremendous asse t in optimizing 6­
meter EME stations: <http://www.
tim esmi crow ave.com/con tent/pdfllmr/
28-3 1.pdf>.

Various types of antennas have been
used success fully on 6-meter EME oper­
ations. As already discussed , the perfor­
mance of a small antenna can be greatly
enhanced through the use of gro und
gain. Most successful DXpeditions have
used a single, good computer-optimized
6- or 7-element beam. You can view
some such antennas in the article, with
more exa mples at the foll owing site:
<http://www.bigsk yspaces.com/w7gj /
6mEMEs tns.htm>.

There are several good reasons for
using the largest possible single Yagi. If
the antenna is going to be aimed on the
horizon , a single Yagi will genera te mul­
tiple goo d ground-ga in lobes, providin g
more oppor tunities to co mplete co n­
tacts. In addition, the seco nd gro und-gain
lobe generated by a single Yagi is often
more effective than the lower "main"
lobe, simply because it is aiming higher,

Mast bracing and antenna rotat ing is
most easily accomp lished with a single
yagi./fthe azimuth and readout are man­
ual, you can bury the mast in the ground
(resting upon a solid object such as a
board or conc rete block), with a pro­
tractor around the mast. An indicator
such as a bent paper clip taped to the mast
is a very accurate and simple indication

ofdirection.

throu gh less atmosp here/io nosphere, and
is less subject to tropo ducting and/or
interference from ionos pher ic fac­
tors. Another feature in favor of a larger
single Yagi mounted as high as possible
is that it will be higher and have a lower
main -lobe angle of radiation, compared,
for exa mple, to a pair of smaller Yagis
stacked vertica lly. In some cases where
moon windows are very limited, it may
be desirable to try to max imize the signal
as low to the horizon as possible.

Of course, it also is mechanically much
more sec ure for a porta ble operation to
erect and guy a single Yagi as opposed to
a vertica l stack. If the object is to gener­
ate the most gai n, a large single Yagi
aimed at the horizon is the easiest way to
do it!
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Close-up view of the FT5XO 6-meter antenna (M2 6M7NAN
"Trip Yagi"), March 2005. (Photo courtesy ofW7EW)

Mast bracing and antenna rotating is also most easily accom­
plished with a single Yagi. If the azimuth and readout are man­
ual, a very effective method I have used on DXpeditions is to
bury the mast in the ground (resting upon a solid object such
as a board or concrete block), with a protractor around the
mast. An indicator such as a bent paper clip taped to the mast
is a very accurate and simple indication of direction.

The accompanying photos ofM2 6M7NAN "trip Yagi" instal­
lations show how the mast can be guyed effectively to withstand
even high winds . Notice how the antenna at Ff5XO is held at
the desired azimuth by the two lines that are connected to the
rear of the antenna. These lines can be either tied to fixed objects
or heavy moveable objects such as concrete blocks (which can
be easily moved around to change the aiming of the antenna).

The advantages of a single Yagi having been said, there also
are some very good reasons to consider a pair of smaller Yagis
mounted side by side. Even though vertically polarized Yagis
will sacrifice a few dB ground gain when aimed on the hori­
zon, they can be mounted and elevated quite simply to track the
moon . Also, because of the mechanical arrangement, it is easy
to aim the array as high as desired-even directly overhead if
necessary!

If a pair of good Yagis is used, the free-space gain (when the
antenna is aimed up off the horizon) can almost be as much as
the very brief peak in ground gain generated by a horizon-only
antenna. In addition, as more and larger 6-meter EME stations
come on the air, portable operations utilizing antennas with
elevation will make the best use of the available moon time .
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FPIN6RA 6-meter antenna (M2 6M7NAN "Trip Yagi"} , June
2005. (Photo courtesy ofN6RA)

Six-meter EME array of two vertically polarized side-by-side
Yagis. (Photo courte sy ofNL7Z)

An example of how a single long-boom 7-element Yagi with
elevation could be used to expand available moon windows was
illustrated by JA IRJU during his very successful May 2005
operation from KH0. Although the elevation was limited to
about 45-degrees elevation, the moon time was substantially
increased. The elevation was manual, with very simple, easily
transportable indicators, as shown in the photographs by
JAIRJU.

One final note about DXpedition equipment concerns fil­
ters . To ensure that the portable operation does not interfere with
local TV or other communication services, it is advisable to
include a good low-pass filter on the transmitter. In addition, if
HF amateur transmitters are being operated nearby at the same
time as 6-meter EME activities are planned, it will be very impor­
tant to make sure they also are equipped with low-pass filters
and good grounds. In addition, it can be very helpful to have a
supply of ferrite beads to clip over audio leads going into and
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Seven-element long-b oom Yogi at KH {J/KH2K. (Photo courtesy
ofJAJRJU)

Eleva tion mount at KH{J/KH2K. (Photo courtesy ofJA JRJ U)

out of the 6-me ter radio and computer, to make sure that HF RFI
does not cor rupt the audio lines of the EME receiver.

Operating Options
There are various strateg ies that can be employed by an EME

OXpediti on station. Some of the same co nsidera tions that have
been used in CW operations also apply to JT65 mode opera­
tion . As with CW operat ion, it is sometimes helpful to con sid­
er split-frequency operation (if QRM is antic ipated), and it also
helps to have the ca llers on JT65A spread out a little bit in fre­
quency. Schedules ca n be set up on one frequency, with ran­
do m calls always we lcomed on another frequency (or, prefer­
ably, a small range of frequencies) . As long all the frequenci es
are not too far apart (no more than I kHz), they can be viewed
simultaneous ly on Spectran, and the OX station can determine
whether to continue to call the scheduled station or to reply to
a random caller.

Since the familiarCW pile-up type of operation does not work
very effectively with JT65 mode (which does not tolerate QRM
we ll), setting up separate schedules is often preferred . Th e
biggest prob lem with this approach is that it ties up large quan -
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Elevation indicator at KH{J/KH2K. (Photo courtesy ofJA JRJU)

tit ies of valuable moon time (which is espec ially lim ited if the
OXpedit ion has a hori zon-onl y antenna) . On the other hand,
rand om CQs will very likely create ca llers, but often not at the
same time that the OXpedi tion can co py them.

The most productive techn ique demonstrat ed so far is this:
Home stations who hear a CQ let the OXpedition statio n know
they are being copied, so they can run a quick schedule. In this
way, the OX station can sequentia lly run skeds with stations
copying him . Thi s is quit e easy if both stations have access to
the internet , but internet access is frequently not ava ilable in
remote locat ions.

For remote OX stations with whic h there is no interne t co n­
tact , it would see m that the only options are pre-arranged sched­
ules or random contac ts from CQs . Based on resul ts from this
year's 6-meter EM E OX ped itions, and previous ex perience
with 2-meter EME DXpediti ons, it genera lly see ms that ca ll­
ing CQ is usually more fruitful in crea ting successful co ntacts­
at least as far as the DXpediti on sta tion is conce rned.

However , because both stations may not be able to have
extended co mmon moon windows to wait for a suitable situa­
tion when a CQ can successfully be answered in rea l-time two­
way co ntact (if such a situation eve r indeed arises), there is still
a need to acco mmodate some aspect of scheduling with an indi­
vidual station.

Although basic JT65 co ntac t exc hanges and procedures are
based on traditi onal CW protocols, there are some very attrac­
tive new features possibl e with JT65 that can be utilized to make
random OX operation more successful. These new methods
have been tried to a limited extent so far, but with goo d suc­
cess . Obviously, what wo uld be very help ful is some indication
from random callers that they are copying the OX station; oth­
erwise , the OX station can was te much valuable time ca lling
stations that cannot copy him. One way this currently co uld be
done would be for the ca ller to send ca llsigns plus received dB
signal-strength level. Thi s could indicate that rece ption was tak­
ing place, and there would be a good chance for a quic k co n­
tact. Table I is a possible sce nario, show n in alternati ng trans­
mit sequences .

There are a few co mments warranted regarding this rando m
co ntact. The first is that K6MYC accepted a couple of dB hand­
icap by sending the signal-strength report whe n he ca lled J68AS
to show that he was copying. However, this may we ll prove to
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Table I. The sequencing (If a random J65 QSO.

be an effective trade -off if the OX station
is copying we ll enough. After all , a co n­
tact only requires 3 minut es, if both sta­
tions are fort unate enough to have mutu­
al propagation, so it is important for the
OX station to identi fy stations who are
copying him at the same time he is copy­
ing them.

The OX station also accepted a co u­
ple of d B hand icap by se ndi ng RRR
along with ca lls . Thi s is very help ful ,
though, in the eve nt the OX station had
prev ious ly repl ied to ano the r sta tion
wi th a sig nal report (such as may be the
case if he is inte rrupting a schedule to
make the rando m co ntac t). Simi larly , the
OX stat ion co uld co ntinue to send RRR
to K6MYC for an ex tende d per iod of
time (even if K6MYC faded away for
aw hile), and not worry that the message
would be misi nterpre ted by any other
stations. This abi lity for the OXpediti on
station to answer a rando m caller (or
even call CQ), and then co ntinue to pick
up agai n in the middle of a co ntac t with
a scheduled stat ion, provides great fle x­
ibi lity for the OXpediti on station, and
greatly enha nces the cha nce of success­
ful con tac ts for all the stations.

In the above example, K6MY C is able
to reply using the standard contact infor­
mation without callsigns because the OX
station will know they are being sent to
him. Furt hermore, the OX station will
know that they are being sent from
K6MYC, because the FREE ZE filter
already has bee n set on him, and his sig-

Figure 2. An example of a lT65A screen showing a contact where W/ JJ answered
a CQ by W7Gl.
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3 . 23

are multiple callers detected) the CQing
station working rando m should probabl y
always send co mplete ca lls along with
000,RO, and RRR , while the ca llers can
continue to use the standa rd shorthand
messages by them selves. How ever ,
please note thatth is is possibl e only ifnei­
ther sta tion has a portable ca llsign. For
ex ample, if the OX station had been
FP/N6RA (or the home station had been
G8 BCG/P), it wo uld not have been pos­
sible in JT65 to send calls at the same time
as RO and RRR. An exa mple of a JT65A
screen show ing a co ntact where W I1J
answe red a CQ by W7GJ using such a
protocol is shown in figure 2.

In the exa mple, yo u will note that the
RO sequence received at 1237Z had a
"T' aft er it. A FREEZE filt er with a nar­
row TaL then was set up ce nte red on
the signal's SYNC frequency, and the
sequence was decod ed again. The fact
that the "T" disappeared indicated it was
a good transm ission. Th e sc ree n sho t
was tak en as W7GJ was repying
with final RRR to W I1J, usin g call signs
in addition to the final RRR (so oth er
ca llers would know to whom the RRR
was being sent).

The other required element here is that
stations calling on random in JT65A mode
ideall y would spread out with 200 Hz
between them. Th is spacing ensures that

I AXnoise: 1 dB I I osec·O Sync ) 1 ce-o T01·50

OT OF W

3 .4 - 108 2 '
4 .7 Sl 26

- 108 28 RO ?
- 108 44 RO

Comments
Calls CQ and sequentially decodes
callers using the JT65A FREEZE filt er
with DECODE button .

Answers CQ with current signa l
strength, indica ting how we ll he is
copying.

Sees that K6MY C co pies so repli es to
him with standard repor ts.

K6MY C repli es with standard short­
hand co nfirmation and reports, which
are eas ily recog niza ble visually to
DX on Spec tran.

DX ack now ledges with final RRR ,
while still sending both calls so others
will know whom he is working .

K6MY C lets DX know the contact is
co mplete, with shorthand message also
visible to DX on Spec tran.

DX goes back to sending CQ.

1123700 2 1/3 1J7GJ WIJJ -2S

Uomlol I~ ~'op I S.ye L.s' I12ecode I Er.se I .t;leOl Avg IInclude IEllClude 1 _

Toradio: Grid (6·digit~ oel.uks l Sked r I '
jW1JJ IFN41fo Sync -;J 1 TJIJJ W7GJ DN27 r .2:lJ

-'.J Z.p r IWI J J W7GJ DN27 000 r~~
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Az:84 r ~
jienStdMsg$ 1 Big ~173 r Tx~ 1
~utoisoN I Spectrum osec ±l 0~ICQ TJ7GJ DN27 . r Td>l

nal (and its exact frequency) can be seen
on Spectran. Visually decodin g the RO
and 73 messages on Spectran allows the
OX station to focus on decodin g other sta­
tion s and preparing to repl y to other
callers and/or returning to his schedule.

The rule that see ms to be suggested by
this sce nario is that (at least when there

73

RO

Home Station Xmit
Sequence

J68AS K6MYC -27

K6MYC J68AS RRR

CQ J68AS FK94

DX Station Xmit
Sequence
CQ J68AS FK94

K6MYC J68AS FK94
000
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m-F6A
Leather or Neoprene pouches
New forthe Kenwood HI·N5X HI.4X
TH·F6A. Beautiful
glove leather witha
springsteelbelt clip
orsportyneoprenein
redor black. Well
padded and water
proof material.
STARTING AT$14.49 800-206-0115 www.powerportstore.com

Conclusion
In co nclusio n, I ca n' t over-stress the

importance of effective planning and
some actu al pre-trip prac tice wi th the
JT65A software and the particular equip­
ment asse mbled for the OXpedit ion. With
good planning and preparat ion, you can
enjoy the results of"U ltra Long Path" co n­
tacts, eve n if the 6-meter band would oth­
erwise appear "dead."

Wheth er you are plann ing a DXpedition
for meteor sca tter, VHF contesting, or HF,
I hope you will thin k about adding 6-meter
EME capability as so mething special to
fill the time when the moon is beckoning.
Here ' s wishing you a hea lthy amount of
good luck in mak ing some very spec ial
"Ce lestia l Magic" on the 6-meter band! .

sales@elecraft.co m
Phone: (83 1) 662-8345
P.O. Box 69, Aptos, CA 9500 1-0069
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slightly high er in freq uency, he sa fe ly
focus on the random caller. Or , if he sees
a trace on the schedule frequency, he can
set up to firs t decode that caller, and try
to co mplete with the sked statio n.
Callsigns and messages are qui ckl y
se lected autom atically by simply doubl e
cl icking on the ca ller's ca llsign. It is the
co mbined use of the visual waterfall di s­
play, along with skilled se lective sequen­
tial decodi ng of various signals, that will
enable the OX statio n to send the most
j udicious infor mation , and thereby max­
imize EME contacts. You will be able to
practic e recognizi ng the appearance of
the shorthand messages, as well see ing
the different ca lle rs, if yo u downl oad the
above practice files.

they will not interfe re with each other, and
the OX station can easily separate them
using 50 oreven 100 Hz TOL settings with
their FREEZE filter. An arrangement that
would appear to work here is for the sked
stations to ca ll 200 Hz d 0 1V1l in frequen­
cy, while all rando m ca llers reply higher
in frequency, trying to space out at 200­
Hz interva ls. The OX station could then
clea rly ide ntify the sked station (as the
only trace with negati ve OF) and still be
able to see the random ca llers. To provide
an opportunity to practice selecting and
alternately decoding stations answering a
CQ by using the FREEZE filter, six files
are provided while W7G J was completing
first with K7BV (who indicated he was
co pying, by sending a dB signal level
when he called), and then with
K ISG. These can be downloaded from:
< h t tp://bi g sk y s pa ce s .c o m / w 7 gj /
JT65Apracticefiles.zip>.

The probl em remains, of co urse, that
with hori zon -onl y capability, the OX sta­
tion has littl e time available to wait for
the polarit y to rotate in order to co mplete
a co ntact where propagation is not mutu ­
al. He probabl y needs to give it a goo d
20-minute try before go ing off to ca ll CQ
or answer other rando m ca llers. He can
always return to the sked station later if
he sees him aga in. If the OX station has
elevation, he is not nearly as limit ed by a
few narrow gro und-gai n lobes, and has
the luxury of more time to opera te ran­
dom . In such a case, it makes sense for
the OX station to set up schedules with
horizon -onl y stations and/or stations
with limited common moon windows,
but also to always watch for off-frequen­
cy random ca llers and to ca ll CQ during
any non-sked times.

As expe rience d JT65 users are we ll
aware , the visua l aspec t of receiving
EME signals is an equally critical ele­
ment in effic iently operating the sta­
tion. Often , it is see ing the presence of
ca lling stations during a recei ve period
that provides the operator the ex tra time
to decide where to set his FREEZE filter
to be ready for the decode at the end of
the receive period , so he can set his next
transmit period accordingly. Ob viously,
if he simply vis ually decod es the final
RRR shorthand message from one sta­
tion , he ca n qui ckl y se t up to decode
another ca ller instead, thereby bei ng able
to decode and rep ly to the new station
before the nex t transmit per iod be­
gins. Simi larly, if he sees abso lutely no
visual trace from the schedule station, but
obser ves another strong station ca lling
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Photo D. Each part ofthe payload is controlled by one person ,
with the lines lying flat in each person 's hands.

did yo u rea lize there are reg ulations for the little rubber bal­
loons that yo u see at car dea lers hips? I suspect the owners of
the ca r lots are not aware of those regu lations either.

Rules for blimp s, kites, unmanned rockets, moored balloons,
and unmanned free balloons are found in Part 10 I, subchapter
F Air Traffic and General Operat ing Rules, of Title 14 of the
Code of Federal Regulat ions (this string of words is the official
name for the regulations). There is some room for interp retation
as to what is meant by "use a rope or other device for suspen­
sion of the payload that requires an impact force of more than
50 pound s to separate the suspended pay load from the balloon."
We had some students run a ser ies of dro p-weight tests on # 18
stranded nylon string. They found the breaki ng point to be II
pounds. We use up to four strings in parallel for the load-bear ­
ing lines that hold the pay load to the parac hute and the parac hute
to the balloon.

So me other gro ups interpret this to mean a cutting force and
use a stro nger string tha n we do . We know to melt the ends of
the nylon string after we cu t it, but learned the hard way that
knots in the str ing can untie themselves. Here was another
opportuni ty to learn a lesson.

Lesson 8: Hot glue all knots. Needless to say, knot failures
are not any fun, es pecially when they untie themselves at som e
altitude!

In the regulations there is a blanke t exemptio n for pay loads
under four pounds. If yo u meet ce rtai n size requirements, then
the payload can be up to six poun ds, and it is possible to str ing
on severa l payload packages ifeverything is 12 pounds or under.

Keep It Legal
We may not think about it, but there are regulat ions co n­

ce rning what can be located in the air above us. For instance,

______________________:::3

Greater Range at 100,000 Feet (from page 8)

load packaging, telecommand, recov ery, tlight pred iction, bal­
loon selec tion, and how to improve our techniques. In true ham
fashion, there was much being done by trial and error. Murphy' s
Law was a freq uent visitor to eac h laun ch .

One gro up near the Gul f of Mexico had put co lor TV and
other nice electro nics into a payload package that was not water­
proof and could not tloat. Th e winds aloft ca rried this tl ight out
over the Gulf, never to be see n aga in. Th ey now launch much
fart her inland and pay much closer atte ntion to the winds aloft!
There are lots of stories about the bumps in the learning curve.

In order for us to share our stories and experiences, a co n­
fere nce dedi cated to ham balloon ing, the first Nation al Bal­
loon Sy mposi um, was hosted in Den ver by Edge of Space
Sc iences (EOS S) in Augu st 1993, just two days after the r~­

covery of our tli ght number two. Groups represented at th is
first co nference included the host EOSS, Pacific Northwest
Balloon Laun ch Team, Bill Brown (W B8ELK), Perryton High
School " Reach for Sp ace," Wichi ta Area Ba lloon Chasers,
Space Sc ience Over Kan sas (SSO K), Nort h Tex as Balloon
Project , Utah State Uni ver sity, and HAB ET (Iowa!. The I!0 SS
Handbook and Sympos ium Proceedings helped fill the infor­
mation void and allowed many more indi viduals and gro ups
to get into ba lloo ning.

My guess is that probabl y over 600 ham mission s have tlow~ .

For instance, Reach for Space number 20 was one of the SIX

that tlew on Saturday , April 16, 200 5. Interest in tlying bal­
loons is on the rise. Ralph Wallio, W0RPK, is co llecting record s
of the various balloon tl ight s and posting them to a web page
at <http://users.crosspaths.net/-wallio/>.

There is Always a Parachute
The parachute is made fro m rip-stop nylon , which cos ts about

$5.00 a yard . The most visible co lors are tluorescent pink , yel­
low, or ora nge , and a yard and a half makes two parachutes. Of
co urse , you need two only if you lose the payload, since the
parachutes are reusable ! Cut six panels, using the pattern, and
sew them together. Press eac h sea m to the side and sew aga in,
1/4 inch from the seam, and trim off the excess .

The top of the parachute is open and hemmed , with crosse d
straps made of I-inch strips of the nylon folded in h~lf, the.n the
sides folded into the middl e and sewn. Th ese are pinned In an
X across the opening and securely sew n to oppos ite sides of the
hole. Hem the bottom of the parachute, and attac h grommets
(meta l eyes) throu gh the hem at eac h sea m (and halfway
between , if you prefer). Th ese are applied with a spec ial pair
of pliers (abo ut $ 12.00) or a hammer and the little shaped rod
that comes with the gro mmets.

Four feet of nylon string is tied through the grommets, doubl e
knotted, and then hot glue is put on the knots. One of the tips we
zot from other groups is to add a hoop at the bottom of the para­
~hute strings t; preve nt tangling and loss of the payload if the
parachute doesn't open. The end of eac h stri ng is then tied to the
hoop, doub le knotted, and hot glued. A swivel is attac hed to the
center of the crossed strips at the top to separa te the rota tion of
the balloon from the payload. Four lines go from the hoop through
the eye of anot her swive l for the payload string below. A draw­
ing of the finis hed product can be seen in figure I.
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Photo E. Mike Helm. WC5Z. with his "little" direction-finding antenna .

~, \

\ 27"
27 "

50" diameter for
six lb . payload

Figure I. The fini shed product.

More regul ati on s: "No person may
operate an unm anned free balloon in such
a mann er that imp act of the ball oon , or
part thereof including its payload, with
the surface creates a hazard to person s or
property not associated with the opera­
tion . . . . Nor may yo u opera te during the
first 1,000 feet of asce nt ove r a congest­
ed area of a ci ty, tow n, or settlement or
an open-air asse mbly ofperson s not asso ­
ciated with the operation." These regula­
tions led us to yet another lesson... .

Lesson 9: Move launches away fro m
the school and town setting.

Also, as the regul ations say: "A t least
two methods, sys tems, devices, or co m­
binations thereof that function indepen­
dentl y of eac h other are employed to ter­
minate the flight of the balloon enve lope;
and the ball oon enve lope is equipped
with a rada r reflective device." If you fly
latex balloon s, the natural burstin g char­
acte ristic of the balloon counts as one of
the cut-dow n devices. Rubb er balloons
are requ ired to have two devices. Cut­
down methods will be discussed in anoth­
er sec tion of this art icle .

A radar reflec tor is a simple addition. A
friend connec ted with an oil field told me
about a field experience in the late 1960s
near Midland. Texas. Work was slow, so
to entertain themselves, someone brought
out a big party balloon . They filled it with
some helium, tied a roll of aluminum foil
to it, and let the foil unroll as the balloon
tookoff. They were having a lot offun until
a couple of interceptor je ts appeared over­
head. They ended up agree ing with the Air
Force officials that chasing jack rabbit s
would be a much better cure for their bore­
dom, and they said they certainl y would
never do that again.

www.cq-vhf.com

I ass ume this story co nfi rms the use­
fulness of aluminum foil as a light weight
rada r refl ect or. For several flight s we
lamin ated 12 to 15 fee t of aluminum foi l.
Now we use the "s pace blankets" to make
mechanically stro nger reflectors. Th ese
rules can be found on the EOSS web page
at <http://w ww .eoss.org>.

Payload Containers
Each group seems to have its own

favorite pay load container. On our flight
number 20, we experimented with duct
tap ing things to the outsid e of a payload
container. As long as the batteries don't
freeze (at -600 Celsiu s), it appea rs the
electro nics will functi on fine. We have
many grea t photos from a Vivitar 35-mm
digital ca mera that was included in the
duct -tape exp eriment. Th e 2-m eter bea­
co n tran sm itter belon ging to Michael
Helm , WC5Z, pro vided a good signal
until the center co nductor of the antenna
broke off at the circuit board. Mich ael
describ es his beacon and ca mera circuit
in his article ent itled "A Telem etry
Beacon and Digit al Ca mera Co ntro ller
System for Experimental High-Altitude
Balloon Flight s," which appeared in the
Fall 2005 issue of CQ VHF.

The tapin g of additions to the outside of
the packages is not a recomm end practice.
We have used Styrofoam" picnic cool ­
ers, Styrofoam " minnow buckets, insu-

lation board (for houses), foam core, alu­
minum boxes, cardboard boxes, and plas­
tic food containers. A plastic food con­
tainer is our favo rite. Inside the container,
a Styrofoam" block is cut out so eac h
item has its ow n space and is surrounded
on all sides when the lid is put on.

Because swi tches can accid ent ally be
turn ed on or off at the wrong time, we
brin g the power lines outside the box and
use a polari zed qui ck-disconn ect power
cabl e (#270-026). It is very easy to visu­
ally inspect for plugged or unplugged
conn ecti on status.

In receiving signals from the balloon,
we have experienced deep fading when
using hori zont al polari zation , so now we
use vertical dipoles made from hook-up
wire. Ice picks are used to make the nec­
essary holes, and after the wire is passed
throu gh , hot glue is used to sea l the wire
in place.

If we will need some warmth inside the
container, we use chem ical foot or hand
warmers we obtain from a sporti ng-goods
store. Right before lift off, someone crum­
ples the warmer. puts it inside the con­
tainer, closes the lid, and tapes it shut.

For power we use a surplus lithium bat­
tery rated 3 volts at 7.5 amp-hour. Th ese
batteri es are ava ilable from S & G Elec­
troni cs, Philadelphia, PA.

Each group has its ow n favorite co n­
ta ine r. In orde r to increa se the ground
range of the 2-meter signals, some are
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Photo F. It' s out in this fie ld somewhere...

experime nting with designs for the pay­
load always landing top up, placing the
2-meter antenna up off the ground. Some
are usin g nylon jackets to protect the
outer surface of their pack ages. Th e
packages range fro m the simple to co m­
plex, depending on the goals and talent s
of each team.

Cutdown Devices
There are times when a gro up may want

to bring down its payload before the bal­
loon bursts. Thi s is typically done if the
balloon is travelin g to an undesired area,
such as over a large body of water, into
restricted airspace, or over a city. There
are three kinds of devices: incendi ary ,
heat ed nich rome wire, and a guillotine,
using a razo r blade. The most common is
the nichrome wire used to melt nylon cord.
Each is activa ted by a radio signal, some­
times inde pendently of the rest of the pay­
load, and somet imes as part of a set of
com mands. The device usually has its ow n
power supply. Craig Brun son, N7TSZ, of
the Reno (Kansas) County Amateur Radio
Associatio n, RCK ARA, desc ribes the
group's dev ice in these terms:

We use -3.5 inches of 30 AWG nichrome
wire and heat it with either two each 2/3 A
(6V) or three each 2/3 A (9V) lithium batter­
ies. This is used to cut 215 Ib.. 550 lb., and
1000 lb. nylon cord. It will cut the cord in 3
to 5 seconds. The nichrome is wound around
thecord with seven loops. This is the standard
cutter that we use for NASA and NOAA. It is
not affected by the cold and has been tested
dozens of times to well over lOOKft.

Th e gro up's web site has pictures from
the Great Plains Super Launch 2004, as
we ll as other information, and it is well
orga nized. Go to: <http://www.rckara.
org> . A very clear photo of the device
used by Michael Gram, KD7LMO, of
Ar izona Near Space Research , is on the
gro up's website at <http://www.kd7Imo.
net/cutdown.htm\>, along with a short
description . Wi re may become brittle at
the extremely low temperatures of near
space, and the gro up recommend s
Teflon®-coated wire instead of co mmo n
CAT-5 ethernet cable or teleph one hook­
up wire. Recommend ations and devices
are the resu lt of fligh ts with fai lures. It is
valuab le to learn fro m other gro ups, ra­
ther tha n repea ting the experience!

HOBO Data Logger
The HOBO data logger is a tiny, light ­

weig ht logger that receives input from
sensors and stores it until it is downl oad ed

upon recovery. Onset , the manufacturer,
produces a line of senso rs for recording
temperature data, as well as a variety of
other sensors. Paul Verhage, KD4STH,
has published instru cti on s for building
yo ur own light and temperature sensors
in Nuts and Volts, a publi cati on we high­
ly recommend if yo u enjoy hands-on
e lec tro nics . Paul gives lucid , det ailed
ins truc tio ns fo r bu ilding co mpo nents,
and high schoo l students ca n follow his
direc tions independentl y. One of the ben­
efits of our balloon flights is the enthusi­
asm for science and interes t in the envi­
ronme nt that stude nts ex perience,
es pec ially when they them sel ves build
so me of the payload . Th e HOBO data
logger is an excellent addi tion to a flight.

Student Experiments
One of the goals of near-space research

is to give students the oppo rtunity to try
some of their own experiments in co ndi­
tion s they would not have had otherwise .
Our students at Perryton (Te xas) High
School have flown experiments investi­
gating cosmic ray s and devices to sam­
ple air polluti on at different heights in the
atmos phere . Ordinar ily, the stude nts
invol ved are uni versit y stude nts wh o
may design their ow n circuits and test
data collection devices, radio propaga­
tion , or co ntro l co mma nds in wr iting
thei r ow n program s.

Simple experiments that tit in a ping­
pong ball are an exci ting idea for younger
stude nts, and they have tested ideas such
as the effect of conditions of near space
on see d germination or bacteri a viability.
The research and design of simple exper­
iments is a valuable exe rcise in problem
so lving. Publi cation of university ex per­
iments, es pec ially with stamp con­
troll ers, may be found at <http://www.
parallax.com/html_pages/downloads/
app s/third_party_articles.asp>.

Paul Ver hage, KD4 STH , is co mpiling
his articles in Nuts & Volts into an e-book
published on the Parall ax web site at
<http://www. para llax.com/html_pages/
resources/custapps/app_nearspace.asp> ,
and he includes suggestions for student
experiments.

Whil e telemetry data can be sent down
via rad io freq uencies, with our simple cir­
cuit s only a very limited amount of da ta
can co me dow n. In his ar tic les Paul
brought to our atte ntion data loggers.
These tiny modules record lots ofdata. We
chose a four-c hannel HOBO from Onset.
The unit is very sma ll, about the size of a
matchbox, and weighs less than I ounce.
Recordi ng data every second, it will co l­
lect for 2 hours and 15 minutes, while
recordi ng in 60-second intervals it will
co llect for 5 days and 15 hours. With these
devices it is easy to become buried in data!

APRS
One of our track ers, Joel Benn ett ,

KK5X S, says, " The use of APRS (Auto­
matic Positi on Reporting System ) is
somehow like chea ting ." Joel prefers the
manu al triangulat ion method s of track­
ing. Receiving the position reports from
the balloon is fantas tic until something
causes the loss of da ta. We find it is a
goo d idea to have our chasers equipped
for both the APRS and manu al tech ..
niqu es. A program ca lled Balloon Track
is avai lable fro m EOSS, and it prov ides
a predi ction of the eventual touchd ow
spo t, if the information ente red into the
program is acc urate. Necessary info rma­
tion includes winds aloft, lift, ascent rate,
payload we ights, and balloon size an
type. The winds aloft are ava ilable from
the Na tiona l Weath er Ser vice from its
twice-daily releases; we download them
from the Unive rsity of Wyoming web site
at <http://weath er.uwyo.edu/upperai r/
soundi ng.htm\>.

__________________________________________:::J
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Photo G. The payload was recovered in less than halfall hourfrom "splashdo wn"!
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load package . In our own proj ects we
wou ld like to add an interface to tran slate
senso r dat a into Mor se Cod e.

We hope to see many more partn ership s
betw een balloon gro ups and stude nts of all
ages. The age of near- spa ce exploration
by private citizens has arrived!

Summary
We have had a steep learning curve,

and it has been an exc iting ad venture. We
began with the idea of designing ball oon
flight s that we re inexpen sive, with a basic
package of two beacon s, transm itters, a
ca me ra, and simple pack agin g. We have
co me to appreciate the add itio n of more
co mplex co mpo ne nts suc h as digit al
came ras and BASIC sta mps . No o ne
wa rne d us th at ball oon flights ca n be
add ictive , even if they are frustrating .

On e of the most enj oyabl e aspe cts of
the experience has been the co operation
between gro ups and individuals. Few
people can ma ster all the skills needed for
a complex flight , and the contributions of
fell ow ham s ha ve been welcom ed and
apprec iated. We ha ve learned from each
laun ch we ha ve atte nde d o r don e our­
se lves . And when yo u ge t down to it. it is
j us t a lot of fun ! •

Into the Future
More gro ups wi ll be flyin g . It wo uld be

interes ting for weak-s ignal operators to
have the use ofl inea r tran slators as cross ­
band repeaters for SSB and CW sig na ls.
More ex perime nts need to be done on the
microwave freque nc ies. Much more
work need s to be don e to eliminate the
e lec tro magnetic int erferen ce (EMI)
between the component s within a pay-

GPS units are available as engines, built
into the antenna, or as complete hand-held
unit s. Check on the Ralph Walli e ,
W0RPT, web pages for the unit s that will
work above 60,000 feet. Many units are
altitude limit ed . Th e hand -held Garmin
Etrex and model GPS-35 (engine built into
antenna module) have been flown suc­
cessfully by many gro ups (see <http://
users.crosspaths.net/- walli ol». Also ,
Ralph ' s ba lloo n links list 59 gro ups, so
there may be a gro up near you.Th e reco rds
lists are very interesting reading as we ll.

Popular TNC units are the T iny Track
and Pock et T rack er fro m Byoni cs
(http://www.byonics .co m) and Scott
Miller' s Op entrack er (http://n lvg.net/
ope ntrac kerl). Scott offers group and
educa tio n discounts. Balloonists use the
144.390-MHz national APRS frequ ency,
and more are goi ng to 144.340 to get
away from the co ngestion of the nati on ­
al frequen cy.

Many gro ups I-gate their balloon ' s
APRS informati on onto the int ern et.
Man y use a - I I on their call -signs. On
<http://www.findu .com> watch for
WB0DRL, KD4STH, K5IS , KE5BFH ,
WB 8ELK, KD7LMO, W5ACM,
KC7NAX, KE0VH , N4TX I, N9XTN,
and W5 SJZ . Th is is a parti al listin g. On
any Saturday and Sunday yo u will find
ba lloo n track s being displ ayed .
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,Connect ing Wires to Rocks (from page / 3)

Photo 4. Joe, W5KTX, measures the resistance ofthe #6 ground
wires attached to the copper- clad stee l rod encased in the

center ofthe 8" x 8" x 9' trench.

where d =rod diameter in em , p =earth resisti vity in ohm-em;
t =rod length in em; and In is the base of natural logarithms.

Note that length, as well as the logarithm of length, affect the
resistance, with length predominating over diam eter in its effect.
However, it can be shown (ref. 4) that 92% of the resistance of
a 10' x I " rod is obtained within a 20-ft. radiu s cylinder.

Kostic, et al 3 compared periodic measurements of resistance
for 1000 days. Their test setup consisted of zinc-coated steel

as at Sanderson, the continued absorption of ambi ent atmos­
pheric co nde nsate may be an adequate source of ionic activa­
tion of the bentonite.s Publi shed measurements of resistivity of
a typical so il vary from> I06 ohm-em for 0% moisture to - 103

for 30% moisture. We also must measure resistance in mid­
winter, when the earth ' s surface has cooled. Marked variation
in res istivity occurs with temp erature changes:

At 20°C resistivity is > I06 ohm-em; at 40 °C (not uncomm on
in wes t Texas) soil resistivity decreases to _101.5 ohm- em . In
our Texas desert , rain , excluding thund ershowers, is often rare
for month s at a time Heat is predictable and it surprised one of
us that the sun is on our side !

Geometry of the bentonite ground is relevant. The resistanc e
to earth of a rod driven into homogeneous soil is characterized
as a series of concentric buried spherica l element s. A solution
for resistance of a sing le rod is (after ref. 4):

0. 17
0.1 (0.04)*
0. 17

743 .t
4.3

590.

Resistan ce (ohms)
0.27
0.25

45.0
4.3

Radio Shack
Rod in trench 8" deep
Tower Base
Guy Anchor
So lar-panel support rod
Meter loop butt plate

Location of Conductor
Radio shack
Tower Base
Guy Anchor
Meter loop butt plate

Site
Fort Stockton

Sanderson

*The AEMC instrument accuracy is not defin ed f or reading below 0. / ohms.
tAverage of3.*

Table I. Findings to date.

strips laid in trenches 0.6m deep x 0.3m wide at the base, formed
in a loop 5m x Sm. They show rather wild variations of resis­
tance over time in the conventional buried-loop ground, where­
as both bentonite suspension and powdered bentonite poured in
the ground strap trench maint ained a low nearly constant resis­
tance through the observation period , which includ ed Yugoslav
winters . Of interest in west Texas was their comparison of the
resistance of ground loops backfilled with waste drillin g mud.
Although resistances started out fairly identi cal for the first 200
days, there is divergence toward higher resistance in the mud, as
compared with fresh bentonite.

Kostic , et al also evaluated the corrosiveness of bent onite.
Based on measurement of corrosion velocity of the zinc-co at­
ed steel strips, they charac terize bent onit e as a vel)' inactive
corrosive material (0.005 mm/yr. ). Drilling mud measured 0.05
mm/ yr., and is charac terized as an inactive corros ive material.
The y also conclude that bent onit e powder can be "s uccessful­
ly used inste ad of bentonite suspension." Thi s finding marked­
ly decreases the expense and labor required to install a groundl­
ing system.

Jones- reports similar exper iments condu cted in upstate New
York. The y investigated the effects of bent onit e used as back­
fill in hardpan silt, clay-cobbles-grave l, and mixed soil with a
sands tone layer beneath . Driving rod s into hardpan and the
sands tone was nearl y imp ossibl e. They broke drill bits in
achieving usab le holes to insert rods and backfill. No co mpar­
ison measurements were possibl e with the hard pan, because
driven rods bent over after going I foot into the soil. Hardpan
resi stivity wa s nearly con stant over one year at 3,700 oh m­
ern. For clay-cobbles, a 23 % redu ction in resisti vity (2 ,060
to 1,590 ohm-ern avera ge over one year ; for sand and silt over
sands tone, 36% reduction of res istivity (4,2 60 to 2,7 10 ohm ­
m). The advantage was co nstant over the year of obse rvation.

Jones shows that the advantage is a "direc t result of increas­
ing the effective surface area of the ground rod." Using the equ a­
tion above, he showed that (for very non-conductive surro und­
ing soil) increasing the ef fective diameter of the rod from 5/8
inch to 6 inches produces a 34% impro vement , regardless of
resistivity. These figur es compare favorably with their experi­
mental results, reported above. If, in solving the rod resistan ce
equation, an assumption of negligible resistivity in surro und­
ing soil is untru e, "bentonite 's ben efit will diminish . . .The
greates t % reduction in rod resistance will be realized with resis­
tivitie s over 10,000 ohm-e rn."

4t
d

Ro = L In
2rrt
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Photo 5A. Direct clamp-on measurement of the ground conductor resistance near
the radio shack. Unit reads less than 0.1 ohm, its limit of resolution.

For amateur radio operator purposes,
there are several ways of makin g under­
gro und co nnections that provide molec­
ular bonding. Exo the rmic techniques
such as "Cadweld" 7 are well know n. The
Burnd y HyTap8 compress ion techn iques
do not require heatin g or exothermic
processes, but use mechanical compres­
sio n of up to 12 tons to provide near mol­
ec ular bonding and are UL- listed for
direct burial.

Conclusion
We tried a recentl y reported technique

for acquiring adequate earth co nnec tions
at rock y desert radi o sites. By pouring
bentonite slurry around our s/8-inch rod,
we constructed an 8-inch thick cy linder
whose exter ior tightl y adheres to the sur­
rounding rock . If repea ted resistance
measur ement s dem onstrate values one
ohm or below , we shall use this inexpen­
sive adjunct more wide ly.

Added Note ...

Photo 58 . Direct clamp-on measurement ofthe utility pole ground-wire resistance­
590 ohms.

Becau se we lacked the drill rigs avail­
ab le to Jones, we opted for the approach
reported by Wa tts. ' We were able to bor­
row a heavy-duty electrically powered
roc k hammer to make the shallow trench
required . Watt s' s trenches were some­
times 24 inches deep-beyond our aer­
obic ca paci ty! (Watts had a narrow
bucket backhoe and ofte n du g thr ee
tren ches.) This was , by far, the most dif-

ficult part of the installation, with slurry
mixing an equally muscular task . Both
Kostic and Watts showed that one could
just pour the powder in the trench. We
expec t to do this for the next proj ect , but
we will require some hea vier backfill to
keep the bent on ite in place. Th ey made
a point of brazing their co ppe r co nnec­
tions for a better bond . Th is, too, is an
exce lle nt suggestion!

Last spring lightning struck nearb y. All
ofour AC circ uit breakers were destroyed
and all power-supply fuses blew out.
However, none of the equipment, includ­
ing two C- MOS UHF repeate r co n­
trollers, suffe red any detectable dam age.
We had the site back on the air within
minut es of our arr ival! •
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Bandswitching for Multi-band Rover Contesting (from page 11) -e::J

The transverters with an integ rated cla ss-A brick would be draw­
ing power when not transmitting. For now , this seemed to be an
acce ptable tradeoff.

Bells and Whistles
Having acco mplished basic control , I decided to tryout read­

ing the frequency of my IF rig, a Yaesu FT-857D, adding the
offset for the actual microwave band I was on and displaying
this on the scre en at the same time. I created a polling loop that
read s the radi o using standard CAT commands and displays the
current frequ ency (f=Iw +fLo) on the di splay. Thi s worked
great, and it was reacti ve enough to be able to watch the dis­
play change rapidly as I tuned around on the band with the knob
on the 857 . Whenever the software is not processing any other
command s, it is in a loop readin g the radio and updating the
frequency display.

It ' s really not a big problem to know what frequency you are
on, since most of the time 144.100 coi ncides with 2304.100 ,
3456. 100 , etc., so no real ment al gy mnastics have to take place.
There are times, however, when a transverter oscillator will not
reliably start on the desired frequency, which nece ssitat es set­
ting the LO up off-channel. Since the control system is able to
add any arbitrary LO offset, you can now look at the display and
dial see ing the actual frequency you are on (let' s forget drift for
a moment!).

I also added a few features that seemed as if they might be
of use during a co ntes t. First , I add ed mem ory to remember the
curre nt frequency on the band in use. Whenever I switch off
one band and went to anothe r, I save the frequency in memo­
ry. When I sw itch back to the original band, the frequency is
reset on the IF rig. Thi s is great for situations where I work
so meo ne on a higher band and return to a liaison frequency ,
and then so meo ne says, "Hey, I heard you up there. Can you
go back and I ca n work you there, too ?" It' sjust a button push
away. This also e liminates some of the mental gymnastics asso­
ciated with rem embering on which bands the tran sverters are
slightly off frequ ency. The Fluk e 1780 and my Yaesu 857D are
show n in photo 3.

Display Troubles
While the 1780A was a good solution on the bench, keeping

a II O-volt display runn ing mobile has its challenges.
First was the mounting chall enge. The 1780A weigh s 18pound s

and is 14" x II " x 6". Mounting this in the truck where it is acces­
sible has proven troublesome. At present , the only good solution
seemed to be to place it on the dash in front of the passenger. This
allows the logger to control the transmit band and the display is
still readable by the driver. I used long strips of hook-and-loop
fasteners to mount the display and have successfully driven the
display over a number of rough Colorado mountain passes. The
fasteners work well once the adhesive has had time to cure .

My second probl em was keeping the display properly pow­
ered. Init ially, I figured I would ju st use any II O-volt inverter
I had on hand . I had a 700-watt Xantrex inverter handy, and I
did so me tes ting in the truck with this unit. All seemed fine until
my first co ntes t. Th e display went blank abo ut 20 minutes into
the co ntest. Upon examination, I found that the fuse had blown.
Fortunate ly, I had brought a backup 1780A, and I quickly
swapped out for this one (figuring that a real internal problem
had blown the fuse) . When the fuse on the second 1780A blew
another 10 minutes into the contes t, I began to suspect the invert-
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Photo 4. Microphone sense and PIT contro l cable.

er. I ended up switching to a backup invert er rated at only 250
watts that I had brought with me. Thi s inve rter has been in con­
tinu ous use since that contest and has created no add itional prob ­
lems. Apparently, there is something abo ut the Xantrex that was
blowing fuse s in the display.

Late r I added a TE Systems 350-watt 2-meter amplifier to my
mobil e confi guration and found that I had RF entering the dis­
play, causing it to lock-up. The logic in the display, alth ough
somewhat shielded by the case of the unit , is still susceptible to
a high RF en vironment. With my initi al hom ebrew 4-element 2­
meter antenna on the roo f of the truck and the co ntro l elec tron­
ics in the cab, the displa y relaibly would lose its mind when K

keyed and talked on 2 meters with the amp on. I tried placin g
toroids on the AC line and the RS-232 line to the display with
no improvement. For a recent trip, I swapped the antenna for a
2M7 from M2 and moved the cont rol electronics to the bed of
the truck . The probl em subsided. Neverth eless, as I add ampli ­
fiers on other bands, this probl em is likely to reappear.

My long-term solution to these probl ems is to replace this with
a cust om control head or perh aps eve n a laptop. Having said that,
I believ e the l780A makes a very goo d display for home station
control. It's ju st not ideal for mobil e use.

Expansion
Having been bitt en by the mic rowave bug, and con sidering

the succes s of my control sys tem, I ex panded to include all
bands from 6 meters through 3456 MH z and 10 GH z. My IF
radio handled three bands directl y- 6 meters, 2 meter s, and 440
MHz- sinc e they all were in the radio. My sw itching for the se
bands just controlled the antenna the radio wa s on. For bands
with a tran sverter-namely 220, 902, 1.2, 2304 , 3456, 5760
MH z, and 10 GH z-I used a six-pos ition coax sw itch. Thi s is
actually seven tran svert ers, but 220 is co nnec ted to the TIS
directly, since my IF for 220 is 28 MH z. Th e relay position is
directl y controlled by I/O lines.
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Radio Setup Guides

Universal HT Desk Stand
Heavy Duty Steel Construction
Adjustable to fit most all HT's

Nifty! Ham Accessories
1601 Donalor Drive . Escondido, CA 92027

(760) 781-5522 • www.niftyacc essories.co m

Photo 5. Steve, N5AC, operating the touch-screen contro l system.

With the num ber o f tran svert ers I had
now, it seemed prudent to co ntro l the PTT
di rectl y . I had so me concerns about usin g
the PTT out of the tra ns mitte r, since it
only goes ac tive once the transmitter is
already tra nsmitting . If it took too lon g to
key the tran smit on the tran svert er , it
might be da maged by key ing into the IF

output of the recei ver. Instead of risk ing
thi s, I bu ilt the sma ll co nnec tor sho wn in
photo 4 to take the key output to the tran s­
ce iver and use thi s as an input to the
BASI C stamp. I used one of the RJ-45
female-to-female conn ector s, sp lit it
ope n, and then split the PTT line and the
gro und out usin g a 3-pin ste reo jack. By

~ II

Sale 20% Off

800-206-0115
www.powerportstore.com

Photo 6. Greg , WDfJACD (left) , and Steve, N5AC, at the 2005 NTMS/RMC 902 and
Above contest.
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Photo 8. WDfJACDIK5FOG (left ) and N5ACIW5TX roving during the Janu ary 2006
VHF Sweepstakes.

verter. I' ve tried to find a way to display
902 MH z directl y on the radio, but I' ve
had no success. Th e 8570 has a tran s­
verter functio n and will display up to 10
GH z in the display, but I' ve had no luck
in locatin g any CAT co mmands to con­
trol this fun ction alit y remotely. Th ere­
fore, the challenge in doing this is how to
indicat e the band you' re on. I'rn working
on this problem , although my next pro ­
ject will likely be to run all of my hard ­
ware from the MW -520 touch- screen
computer in the truck .

My current sys tem also doesn 't save
the mode. The mode is co ntro lled sepa­
rately on the radio itself, and if [ switch
to CW, as [ run up the band s, the radio
stays in CWoThi s has not proven to be a
major problem , but there may be so me
utility in sav ing the mode per band and
sw itching the mode along with the band.
Thi s is easy to accomplish, as all of the
functi onalit y is ava ilable on CAT; it' s a
simple matter of programming.

On e of the final enha nce me nts I' m
cons ide ring is implementing a few
mem ori es per band . On the hi gh er
bands I don 't th ink there ' s a lot of use
for thi s in Texa s. There is just not a pile­
up on 3456 in T exas. On 2 meters,
thou gh , it wo uld be nice to be able to
sa ve the ca lling freque ncy, a liai son fre­
qu en cy, e tc ., and be able to quickl y
switch between all of these .

significantly smalle r than the Fluke
I780A. My Dad, W5TX, and I used this
with great success , until it failed part way
throu gh the contest in our rent-a-rig
shown in photo 8! Again st some advice [
was given, [ opted not to worry too much
abo ut RF getting into the contro l head .
Whi le operating, the display blanked
from high RF and [ was unabl e to resur­
rect it. For the remainder of the contest [
controlled the system throu gh the serial
port via a laptop, which worked fine .

[ am currently debatin g what [ want to
do next with the displa y. I have a touch­
screen lapt op in the truck, and it would
be easy to write a front- end to by BAS [C
stamp controller that would work on the
display. However , thi s ofte n would
require switching applications between
logging and tran sverter contro l on the
lapt op , and [ have co nce rns that thi s
would be burdensom e. Another option to
all of the fanc y display and buttons would
be a radio-only contro l sys tem. By this, I
mean that ju st the [F rig would be used
for co ntro l. For example, if the [F rig were
on 440 and yo u hit the band-up button ,
the radio would roll around to 1.8 MHz
(on my Yaesu it works this way). [f [ saw
this happen , [ could put the radio on 144
MH z and switch on the 902 tran sverter.
At this point, the next band -up would go
to 440, and again [ would put it back on
144 MH z and switch to the 1296 trans-

Although I'm very pleased with what
[ have now and it is a very capable con ­
test station, there are always thin gs that
can be improved. For the January 2006
VH F Sw eep stakes contes t, [ bui lt the
LCD display shown in photo 7 with a few
co ntro l buttons in lieu of the touch -screen
display. [ had a band -up and band-down
button that allowed me to quickl y shift
betwee n bands, and my co ntro l head was

More Enhancements

With the noted exception of having dis­
play pro blems with the 2-meter amplifi­
er on, the systems works very well. Th e
final setup as run in the NTMS/RMG 902
and Above contes t in 2005 is shown in
photos 5 and 6. [ find that when [ go to
run the band s with a fixed station, [ can
sw itch band s and be on frequency read y
to go much faster than any fixed station
[ have worked to date . In all fairness,
many fixed stations have TWT and tube
amp lifie rs on some of the band s. Th ese
take time to warm up, and you would not
want to leave them on due to the heat ge n­
era tion. All of the amplifi ers [ have are
so lid state and require no warm -up .

Contest Performance

Photo 7. LCD control head.

doing thi s, I could watch the microphone
being keyed , I co uld key the transverter,
and then I could key the tran smitter. Thi s
is a very rudiment ary form of sequencing
and is very easy to impl ement. When I'm
not using the radio as an [F rig, [ ju st
unplug the microphone from the RJ-45
co nnec tor and plug back into the rig.

[ then used a separate I/O line on the
BAS[C stamp for eac h transverter as a
PIT line. With the sys tem running, you
ca n tell the radio doesn 't key instantl y,
but the lag is very minimal and not so me­
thin g that alters operations.
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QUARTtRL~ CALtNDAR OF t VENTS

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

found in the Jul y issue of QST. The first week ­
end of the A R RL 10 G Hz and above cumula­
tive co ntes t is scheduled for Augu st 19- 20 . The
second weekend is Sep tember 16- 17. Co mplete
rule s for this co ntes t also ca n be found in the Jul y
issue of QST.

Current Conferences and Conventions
Da yton Ham vention®: Th e Dayton

Hamv ention ® will be held as usual at the Hara
Arena in Dayton. Ohi o. May 19- 2 /. For more
informati on . go to <http://ww w.ha mvention.
org>. N6CL is scheduled to be one of the speak­
ers for the VHF forum s. and CQ Commun­
ications will have its booth in the main arena.

The annua l Ham-Com Hamfest will be he ld
June 9- 10 in their new location in Plano. TX .
As always . the North Texas Microwave Society
wi ll present a microwave forum . Fordeta ils. see
the Ham -Com web site at <http:// ww w.hamco m.
org/>.

Thi s year's Cent ra l Sta tes VHF Soc iety
Confe re nce will be held in Bloomi ngton.
Minnesota. Jul y 28-29. at the Ram ada Mall of
Americ a. For more information. go to <http://
www .csvhfs.org/CSVHFS2006.httnl >.

Current Contests
ARRL .June VHF QSO Party: The dates for

this co ntest are June 10-1 2. Co mplete rules are
in the May issue of QST. Rules ca n also be found
on the ARRL we bsi te (hllp://www.arrl.o rg ).
Many are mak ing plans to acti vate rare grids .
For the latest info rmation on grid expeditions.
check the VHF reflec tor (vhf@w6yx.stanford.
edu) on the internet. Th is is a very popul ar VHF
contest. For weeks in the run up to the co ntest
postin gs are made on the VH F refl ector an­
noun cin g Rover opera tions and grid ex ped i­
tions. It is a co ntes t that will create for you plen ­
ty of opport unities to introdu ce the hobb y to
friends who are not presentl y wor king the VHF­
plus band s or are not ham s.

SM IRK Contest : The SMIRK 2006 QSO
Party. sponso red by the Six Meter International
Radio Klub , will be held from 0000 UTC Jun e
17 until 2400 UTC Jun e 18. Th is is a 6- meter­
only con test. Exchange SMIRK numb er and grid
square . Sco re 2 points per QSO with SM IRK
members and I point per QS O with nonm em ­
bers. Multiply poin ts times grid squares for final
score . Awa rds are given for the top sco rer in eac h
ARRL sect ion and co untry. Please note that the
rules have changed for this year ' s co ntes t. In par­
ticul ar. the . 150 rule has been e liminated. Also.
the person to who m yo u se nd yo ur logs has
changed. Please send a legal-sized SAS E for a
co py of the log form s. Logs and log requests
should be se nt to: Dale Rich ard son . AA5XE.
2 14 Palo Verde Dr. , Kerrville. TX 78028.
Entries must be received by August I. For more
inform ation go to <http://www.smirk.org> and
click on the SMIRK Co ntest link at the top of
the page.

Fie ld Da y: The ARRL's cla ssic. Field Day.
will be held on Jun e 24-25. Co mplete rules for
this co ntes t ca n be found in QST and at <hllp://
www.arrl.org>. In yea rs past . trem end ou s
European ope nings have occurred on 6 meters.
Also . as happ ened in 1998. trem end ou s spo­
radic-E openings ca n occ ur. Ce rta inly. this is one
of the best club-related eve nts to invo lve new
peopl e in the hobby.

Six C lub Co ntest : The Six C lub Co ntest run s
from 1800 UTC July 8 to 2 100 UTC Ju ly 9. All
logs are due 30 days from end date of the co n­
test and they go either by e-mail. fax. or snail
ma il to: Mi ke Urich. KA5 CVH. Six Club
Co ntest Director . 9807 Oakm ont Dr., LaPorte.
TX 7757 1; fax : (28 1) 867-94 16; e-ma il:
<co ntes ts@6mt.co m>. For furth er inform ation
go to <hllp://6mt.com/co ntest.htm>.

CQWW VHF Co ntest: Thi s yea r's CQ WW
VHF Co ntest will be held from 1800 UTC Ju ly
15 to 2 100 UTC Jul y 16. The ru les ca n be found
at <http://www.cqww-vhf.com> . <www.cq­
amateur-rad io.com>, and in the Jun e issue of CQ
magazine.

There arc two important contests in August.
Th e A RRL UHF a nd Above Co ntes t is sched­
uled for August 5- 6 . Complete rules ca n be

www.cq-vhf.com

May 5
May 7
May 13
May 14
May 20
May 2 1
May 22
May 27
May 28
June 3
June 4
June II
June 16
June 18
June 2 1
June 25
Jul y I
July 2
July 3
July 9
July I I
July 13
July 16
July 17
July 23
July 25
July 29
July 30
Aug. 2
Aug. 6
Aug. 9
Aug. 10
Aug. 13
Aug. 16
Aug. 20
Aug. 23
Aug. 26
Aug. 27
Aug.3 1

First Quarter Moon.
Moon Apogee . Moderate EME condi tions.
Full Moon .
Poor EME con ditions.
Last Quarter Moon.
Good EME co ndit ions.
Moon Perigee.
New Moon.
Poor EME conditions.
First Quarter Moon .
Moon Apogee. Moderate EME conditions.
Full Moon. Very poor EME conditions.
Moon Per igee.
Last Quarter Moon. Good EME con ditions.
Summer Solstice.
New Moon . Poor EME co nditions.
Moon Apogee .
Moderate EME conditions.
First Quarter Moon .
Very poo r EME conditions.
Full Moon .
Moon Perigee.
Good EME conditions.
Last Quarter Moon.
Poor EME co nditions.
New Moon.
Moon Apogee .
Moderate EME co nditions.
First Quarter Moon .
Very poor EME co nditions.
Full Moon .
Moon Perigee.
Goo d EME conditions.
Last Quarter Moon .
Poor EME co nditions.
New Moon .
Moon Apogee .
Poor EME co nditions .
First Quarter Moon.

- EME conditions courtesy W5LUU.

EME Co nfe re nce 2()()6: Th is conference
will be held in Wuerzburg , Ge rma ny on August
25-27. For mo re informat ion . go to <hllp://
www .em e2006. com >.

Calls for Pap ers
Call s for papers are issued in adva nce of forth­

co ming co nfe rences either for present ers to be
spea kers. or for papers to be publi shed in the
co nferences ' Proceedings. or both. For more
inform ati on . qu esti on s abo ut for mat. medi a.
hard copy. ema il. etc.. please contac t the person
listed with the announce me nt. The followin g
organi zati on s or co nference organize rs hve
announced a ca ll for papers:

Th e Ce ntral States VHF Society Co n­
feren ce: Th e Ce ntra l Sta tes VH F Society is
so liciting papers, pre sent ations, and posters/
tabl etop displ ays for the 40th Annual CSVHFS
Co nfe rence to be held in Bloomington , Min ­
nesot a (ac ross from the Mall o f Am eric a) on Jul y
28-29. Papers. present at ions. and posters on all
aspec ts of weak-sign al VHF and above amateur
radio arc requ ested . Deadline for submissions:
for the Proceedings. May I: for present at ions at
the co nference and for not ifying them that you
will have a poster to be displayed at the co nfer­
ence, Jul y 3 (bring yo ur pos ter with yo u on the
27th of Jul y). Furth er information is avai lable at
the CSVHFS web site (http:// www. csvhfs .org) .
Also ava ilable are the followi ng : "T he 2006
Conference," and "Guida nce for Proceedings
Authors," "Guidanc e for Presenters," and
"Guidance for Ta bletop/Pos te r Displ ays."
Co ntac ts: Techn ical Program Cha irma n. Jon
Platt . W(JZQ . at <WOZQ@ aol.com; Proceed­
ings Chai rma n. Donn Baker . WA2 VO II(J at
<Proceedings.WA2 VO I@OurTownUSA .net>.

EME Confere nce 2()()6 : To be held in
Wuerzburg. Germ any on August 25-27. inter­
es ted auth ors are invited to presen t a paper(s) for
the co nferenc e. Elec tro nic submiss ions in
Word®97. Word ®2000. Ac robat®5 (PDF). or
text format wi ll be acce pted by e-mail or CD.
Please as k if you are usin g another format. If you
are interested in writing and /or presenting a
paper . se nd an e-mai l to Rainer Allrau n,
DF6N A. at <df6na @df6na.de>. Please contact
him as soo n as possible with an abstrac t or eve n
a gene ra l idea. Thi s will help the co nference
team with its planning activities. For more infor ­
mati on abo ut the co nference go to <hllp://
www.em e2006.com >.

A R R L and T AP R Digital Com m u nic a ­
tions Conference: Techni cal papers are so licit­
ed for present ation at the 25th Annual ARRL
and TAPR Digital Co mmunications Conference
to be held Sept ember 15-1 7 in Tucson . Ari zon a.
These papers will also be publi shed in the co n­
ference Proceedings (yo u do not need to atte nd
the conference to have your paper includ ed in
the Proceedings). Th e submiss ion deadline is

(Continued 0 1/ page 83)
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By Dr. H. Paul Shuch,* N6 TX

DR. St:TI'S STARSHIP
Searching For The Ultimate DX

"The Listeners" (2004 edition), by James Gunn

The searc h for intelli gent signals from space was the lone­
ly life ' s work of Robert MacDonald . Today, he would not
be quit e so alone, as many of us have been privileged to

follow in his fictional footsteps. Indeed, in the three decades
since The Listene rs was first publi shed , SETI has grown from
an obsession of a handful of sc ientists working on the fringe
into a household word pursued by literally milli ons of amateur
and professional enthusiasts. However , we have yet to uncov­
er the Ca ll fro m Capella , whi ch was ce ntra l to the plot of this
science-fiction class ic. Perhaps we never will.

The wides pread public intere st and support which SETI now
enjoys is indeed a tribute to hum an optimism. It also speaks vol­
umes about Gunn's novel, recently reiss ued by Ben Bella Books,
of Dallas, Texas (2004 ISBN 1-93210 0-12-1 , $ 14 .95 [trade
paperb ack], ava ilable through The SETI League, Inc. Ord er
online at <http://www.setileague.org/ photos/premiums.htm> ).
Thi s is the book that inspired a generation of SETI scientists to
pursue the seemingly imposs ible. Many of us decided early on
that we wanted to be Robert MacDonald when we grew up, and
if we eve r do grow up, one or more of us may someday achieve
that goa l.

Th e SET l lnstitute 's Tom Pierson notes in an insigh tful intro­
duction to this new edition that the grow th in our techn ological
prowess since Jim Gunn first penn ed this book has been astro­
nomi cal. Our searches today are ju st beginning to approach the
se nsitivity of Big Ear (Gunn' s fictiona l space-based one, not
the recentl y demolished rad io telescope of the same nam e at
Ohi o State University). Our co mputerized signal-analysis hard ­
ware and softwa re are ex panding the sea rch space to include
most of the microwave spectrum, as we ll as significa nt seg­
ment s in the infrare d and optical region s. Soon the entire elec ­
tromag netic realm will reveal its secrets to us. All we need to
do is wait . . . perh aps, as MacD onald did , for most of our lives.

More imp ortant , maybe, than our techno logical prowess is
our soc ietal progress, for the notion of hum ankind' s uniqu eness
in the universe is fallin g into disfa vor (due, in large part , to this
very novel !). The idea that we are but one civiliza tion amo ng
the many is fast becoming the acce pted paradi gm . For my chil­
dren ' s generatio n, the burn ing question is no longer whether we
will achieve contac t with our cosmic companions, but rather
when.

A major shift in fund ing has occ urred in the years since The
Listeners first saw print. What Jim Gunn envisioned as a mas­
sive governme nt-s po nso red project has go ne grass-roots .
Indeed, since the lament ed day a dozen years ago when
Co ngress cance lled the NASA SETI program , thou sands of
rad io ama teurs and sig nal-pro cess ing ex perimenters ha ve
turn ed their ow n modest back-yard dishes toward the stars.

"Executive Director. The SETI League, lnc. ,
<www.se tileague.org>
e-mail: <1l6tx@setileague.org>
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One of the very best fictional portrayals of contact wlth
extraterrestr!al intelligence everwritten!" - Carl Sagan

I HE ..
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JA·M ES- G·U N·N"
. Afte.rword by Freeman J. Dyson

The Listeners (2004 edition) by Jam es E. Gunn and published
by BenBella Books, Dallas, Texa s. Jim Gunst's inscrip tion
inside my pe rsonal copy reads: "To Paul , for helpin g to real­
ize what I only imagined. " Although not him self a radio ama­
teur, Gunn clearly understands the importance and significance

of ama teur SET!.

Million s of ordinary citize ns have lent their spare co mputer
cyc les to the process of analyz ing data from the world ' s great­
est radio telescope (the very one Robert MacD onald used in
Gunri ' s story) . Also, a hand ful of dedicated industrialists have
financed the design and construction of arrays grander and more
sensitive than those co ntemplated in fictio n. SET! is truly the
science that refu ses to die.

We who dedicate our lives to "The Search" we ll reali ze tha t
ours may be, like MacD onald ' s, a multi- generati onal effor t. We
can only dream large, as Jim Gunn has taught us to do, and co unt
the days (or ce nturies) unt il our drea ms are realized .

73, Paul , N6TX
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CALENDAR (from page 8/ )

Jul y 3 1. Papers should be sent to : Maty
Weinberg. ARRL. 225 Main SI.. New ingto n.
CT 061 I I. or yo u ca n make your submission
via e- mail to: <maty@arrl.org>. Papers will
be publi shed exac tly as submitted and autho rs
will retain all rights.

Current Meteor Showers
May: May minor showers inclu de the fol­

lowing along with their possib le radio peaks:
£-Ar ierids. May 9. 1300 UTC: May Arietids,
May 16. 1400 UTC : and o-Cctids. May 20,
1300 UTe.

June : Between June 3 and II . the Arietids
meteor shower wi ll once again be evident.
Thi s is a daytime shower with the peak pre­
dicted to occ uron June 7 at aro und 1600 UTe.
Activi ty from this shower will be evident for
ap proximately eight da ys. centered on the
peak. At its peak . you ca n ex pect arou nd 60
meteors per ho ur trave ling at a ve locity of
aro und 37 km/sec (23 miles per second) .

On June 9 the Zeta Perseids is ex pected to
peak at aro und 1600 UTe. At its maximum.
it produces about 40 meteors per hour. The
Boiitids are expected to make a showing
between June 26 and July 2. with a predic ted
peak on June 27 at aro und 1400 UTe. On June
29 the Belli Tal/rids is expected to pea k.
Becau se it is a daytime shower, not much is
known about the stream of activity. However.
accord ing to the book Meteors by Nei l Bone.
this and the Arietids are two of the more active
radio showe rs of the year. Peak activi ty for
this shower see ms to favor a north- south path .

July : Thi s mon th there are a number of
minor showers. The most intense. the della­
Aquarids , is a southern latitude shower. It has
produ ced in excess of 20 meteors pe r hou r in
the past. Its predicted peak is aro und Ju ly 28.

August: Beginn ing aro und July 17 and last­
ing unt il approximately August 14. you will
see activity tied to the Perseids meteor show­
er. Its predicted peak is around 2300-0130
UTC between August 12- 13. According to the
International Meteor Organization: "Simula­
tions by Peter Brown made some year s ago
sugges t enhanced Perseid activi ty is possible
this yea r. though perhaps not as strongly as in
2004 . The timin g ofany en hancement. though
probably not far from the expected spread of
possib le maxim a noted here, is not known. "

For more information on the above meteor
shower predi ct ions see To mas Hood.
NW7 US' s propagation co lumn. Also visit the
Internat ional Meteor Organization' s website:
<http://www. imo. netlca lendar/20061>.
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FT-2800M 2M Mobile

FT-8900R Quadband Transceiver

• 10M/6M/2Mn OCM• Wires capable
• 800+ memories • Built-in CTCSS/DCS
• Remotable w/optional YSK-8900

Call Now For Special Pricing

· 65w • Ruggedly Built
• Alpha Numeric Memory System
• Direct Keypad Frequency Entry
• Bullet-proof Front End

Call Now For Low Pricing!

Ultra compact HF, VHF, UHF

• 100w HF/6M, 50w 2M, 20w UHF 613
• DSP included • 32color display
• 200mems • Detachable frontpanel(YSK-857

Call for Low Price!

FT-7800R 2M/440 Mobile

• 50w zrn,40w on 440mHz
• Weather Alert
· 1000+ Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

WORLDWIDE DISTRIBUTION

VX-7RNX-7R Black

VX-2R 2M/440 HT

• World 's smallest Dual-bandHT
w/wideRX

• 1.5W RF output
• WiRES compatible
• 1300Memory channels

Call For Low Price!

VX-6R
2M1220/4 40HT

• wideband RX- 900 memories
• 5W 21440 , 1.5W220 MHz TX
• Li-ION Battery - EAI system
• Fully submersible to 3 ft.
• CW trainerbuilt-in

NEW Low Price!

• 2m/440HT
• 5W Wide-bandreceive
• CTCSS/DCS Built-in
• Emergency Auto ID

Low Price!

FT-60R

5012M1220/440 HT

• Wideband RX- 900Memories
• 5WTX(300mw220Mhz)
• Li-IonBattery
• Fully Submersibleto 3 ft.
• Built-in CTCSS/DCS

1l..,::::=':I":l~ • InternetWIRES compatible

Now available inBlack!
NEW Low Price!

• V+UN+VlU+U operation
• V+U full duplex · Cross Band repeater function
• 50W2M 35WUHF
• 1000+ Memory channels
• WIRES ready
Call Now For Low Pricing!

Celebrate Yaesu's 50th
anniversary with

extra savings thru 6/30/06

FT-8800R 2M/440 Mobile

FT-817NO HFNHF/UHFTCVR

• 5W@13.8Vext DC • USB, LSB, CW, AM, FM
• Packet (1200/9600Baud FM) • 200mems
• built in CTCSS/DCS · TX160-10M, 6M, 2M, 440
• Compact 5.3" x 1.5" x 6.5", 2.6 Ibs
• FNB-85NiMH battery + NC-72Bincluded

Call Now For Low Pricing!

• HF/6M/2Mn OCM • DSP Built-in
• HF100W (20W battery)
• Optional P.S. +Tuner · TCXO Built-in

Call Now For Our Low Pricing!

FT-8970 VHF/UHF/HFTransceiver

DENVER,CO
8400E. Iliff Ave.#9,80231
(303)745-7373
(800) 444-9476
Joe, KD0GA, Co-Mgr.
John, N5EHP, Co-Mgr.
denver@hamradlo.com

PHOENIX, AZ
1939 W. Dunlap Ave ., 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
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit 161 , 1-95, So. to US1
woodbridge@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Chuck, N1UC, Mgr.
sales@hamradio.com
Exill ,I -93;
28mi. No. of Boston
salem@hamradio.com

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

ATLANTA,GA
6071 Buford Hwy., 30340
(770) 263-0700
(800)444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of 1-285
atlanla@hamradio .com

ANAHEIM. CA
(Near Disneyland)
933N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

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

NEW CASTLE, DE
(Near Philadelphia)
1509N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.1 3 1/4 mi., So. 1-295
newcastle@hamradio.com

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

BURBANK,CA
2416 W. VictoryBI., 91506
(818)842-1786
(800)854·6046
Eric, KA61HT, Mgr.
Victory 8lvd. at 8uenaVista
1 mi. west 1-5
burbank@hamradio.com

SUNNYVALE,CA
510t.awrence Exp. #102, 94085
(408) 736-9496
(800) 854·6046
Dan K6DN, Co-Mgr.
Howard, W6HOC, Co-Mgr.
So. fromHwy. 101
sunnyvale@hamradio.com



The ruggedly-built new FT-1802M brings you Yaesu's legendary mechanical toughness, along
with outstanding receiver performance and crisp, clean audio that will get your message through!

• 50 Watts of RF Power Output.
• Extended Receive: 136-174 MHz.
• Keyboard entry of frequencies directly from microphone.
• Illuminated front panel keys for nighttime use.
• 221 Memory Channels with Alpha-numeric labeling.
• EightMemory Banks for organizing Memory Channels.
• Dedicated 10-channel NOAA Weather Broadcast Channel Bank (U.S. version).
• Adjustable Mic Gain, and Wide/Narrow Deviation & Receiver Bandwidth
• Built-in CTCSS and DCS Encoder/Decoder circuits.
• Four user-programmable "Soft" keys on microphone, for access to Men

items or front panel key functions.
• Automatic Repeater Shift (ARS), Automatic Power-Off (APO), and Busy

Channel lock-Out (BClO) features.
• CW Trainer: Practice Morse Code between QSOs!
• Security Password to help prevent unauthorized use.
• One-tou ' owned WiRES-WM Int~rQet Un.lUng S



1400 mAh
Long Life
Battery

B"
700

1R,w
Audio!

• 5W FM Transceiver
• Wide Receiver Coverage
• IPX7Submersible 3 feet (1 m) for 30 minutes
• Loud Audio 700 mW via Internal Speaker
• Long Life Battery FNB-83 (7.2Vl1400 mAh) included
• Huge Display (LCD)
• Enhanced Pagingand CodeSquelch (EPCS)
• CTCSS/DCS included
• Security Password Feature
• Direct Keypad Frequency Entry (VX-170 Series)
• Transmit Time-Out Timer (TOT)
• Automatic Power-Off (APO)
• Automatic Repeater Shift (ARS)
• YAESU's exclusive ARTSTM(Auto-Range Transponder SystElIlir
• RF Squelch Circuit
• 200 Standard Memory Channels with 10 Memory Ban~:

• Alpha-Numeric Labeling of Memories
• Dual Watch (Priority Channel Scanning)
• Emergency Feature
• Smart Search Memories

Huge I
LCD

FM Mono Band Hand Held Transceiver

VX-120/VX-170 Series
(8 key Version /16 key Version)

VX-120/170 (VHF) VX-127/177 (UHF)

HANDHELDTRANSCEWERS •

Waterpro ofing specifications are assured only when using the genuin e YAESU
FNB -83 Battery Pack or FBA-25A Battery Holder. The use of atter-market batteries
or other accessories may compromise the effectiveness of the waterproofing .

VX-7RNX-7Rs

For the latest Yaesu news, visit us on the Internet:
http://www.vertexstandard.com

5 W HeavyDuty
2 ml70em
Dual Band FMHandheld

FT-60R

Specifications subject to change without notice. Some accessories and/or
options may be standard in certain areas. Frequency coverage may differ
in some countries. Check with your local Yaesu Dealer for specific details.

Ultra-Rugged
5 W Full Featured
2 m FM Handhelds

VX-150NX-H Q

Ve rte x Sta nd ard
US Headq uarters
10900 Walker Street
Cypress, CA90630 (714)827-7600
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