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LINt: OF SIGHT
A Message from the Editor

AMSAT-NA's Future is Launched

F
or the past few years AMSAT-N A
seemingly has been living in its past,
relishing its re lative successes with a

couple of high-Earth-orbit satellites , its lead­
ership dreaming oflaunching another and an­
other of these high-doll ar sate llites . For­
tun ately, however , on its 40th birthday it
seems to have come of age. .

Unde r the leadership of President Barry
Baines, WD4 ASW , the organization has
taken a deep and broad look at its past and
future . The organiza tion's leadership has
come to realize that the high-Earth -orbit satel­
lites are very expensive to launch and time
consuming to design. The leader ship has also
realized that there is a growing intere st around
the country in higher education science, engi­
neering, physics, and aerospace programs in
cubesats , Thi s interest in cubesats is not lim­
ited to higher education, however. Co m­
mercial interest . in cub esats is gro wing as
pocketbooks are shrinking forthe larger, more
sophisticated birds.

Also, regarding education, in a report to its
memb ers during the business meetin g at this
year's symposium, Baines commented on
how important it is for AMSAT-NA to be per­
ceive d as interested in education. Not only is
it important from a public relations' stand­
point , it is also important in attracting devel­
opme nt capital for its future operations.
Baines indicated that , given the right publi c
image, AMS AT could ride along with this
growi ng interes t in education and thus bene­
fit from investors that understand AMSAT­
NA' s linking its space exploration with lead­
ership in education.

In response to this satellite reality check, the
organization's strategic planning for the short
term includes a concerted effort to become
more involved in education and cubesats.

Regardin g the future for satellite develop­
ment, this stra tegic planning does not end with
a decision on what kind of bird to fly in the
imm ediate future. The leadership also has
directed its engineering people to work on
develop ing off-the-shelf satellite components
that will be ready to fly on short notice. These
components will include consider ation for the
possibility of high-Earth-orbit satellites.

Along with these important items of educa­
tion and the type of satellite to focus on comes
strategy to deal with past problems that con­
tinue to plague the organization. First, in re­
sponse to the generally positive report from the
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U.S. State Department over its voluntary report
on possible ITAR (International Traffic in
Arms Regulations) violations, the leadership
has applied for transference some of its com­
pliance problem s to the less stringent Depart­
ment of Commerce. Hopefully, by the time you
read this, their request will have been approved.

Another probl em is over the organi zation ' s
clean room. Allegedly, what began as a posi­
tive relationship with an organization over
AMSAT-NA' s use of the organization's facil­
ity to house AMSAT-NA' s clean room turned
sour. Caught in the legal mire is the clean
room , which is somewhat perm anently in­
stalled in the organi zation ' s building. With
legal claims going both ways, both sides have
agreed to arbitration. Hope fully, the arbitra­
tion will help the two sides come to an ami­
cable solution in the not too distant future .

Gene rall y speaking, I came awa y very
impressed with AMSAT-NA ' s leadership' s
efforts to relaunch the organization for the
next 40 years and beyond .

Pay for Play
Earlier this year the phrase "pay for play"

received lots of publicity ove r its meaning
associated with politic al corruption and kick­
backs. Recently, however, the phra se has
taken on a new meanin g within the amate ur
radio community. As a result of one amateur
radio operator's braggadoci os co mments
about recei ving his salary for operat ing his
amateur radio station at work , the new FCC
cop Laura Smith slapped his wrist pretty hard .

Whil e the anti-EmComm enthusiasts glee­
fully proclaimed the end of EmCo mm on the
amateur radio frequencies, other were not so
quick to jump to that conclusion. Even so,
Smith' s comments about Section 97.113
(a)(3) of the Commi ssion' s rule s sent chill s
down the spines of many of us who unwit­
tingly operate on the edge of these rules.

Commentin g on this newfound dilemm a, I
wrote in my November 2009 "VHF Plus" col­
umn in CQ magazine the following:

According to Smith' s strict interpretation of
the Commission's rules, it could affect me and
everyone who writes for CQ's publications and
is compensated by CQ Communications for our
writings. Therefore, seemingly I am prohibited
from operating an amateur radio station because
CQ Communications benefits from my use of
my amateur radio station. For that matter, any­
one who writes for any publication, reports on

amateur radio activities, and is compensated for
their writings seemingly is also covered by
Smith's e-mail to the above-referenced amateur
radio operator. For example, if in a QSO with
another amateur radio operator, I casually ask
that operator to send me a report on' his or her
on-the-air activities for my column or this mag­
azine, seemingly I am in violation of Smith's
interpretation of the FCC rules.. .

The unintend ed consequences of this strict
ruling get worse. Nearly every NASA astro­
naut is an employee of NAS A. Those NASA­
employed astronauts who are also licen sed
amateur radio opera tors seemingly are also
prohibit ed from operating the amateur radio
stations onboard the ISS or the Shuttle because
their employer benefits from their operations.

Sm ith' s interpretation has also mudd ied the
understandin g of schoo l teac hers' use of radio
durin g classroom time. Becau se the teacher
isn 't being paid to provide communications,
but rather to teach, there is not a violation of
the no compensation rule. Based on conver­
sations I heard at the AMSAT- NA sympo­
sium, there is no longer a clear understandin g
of what is and what is not permitted for school
teachers. Certainly, this issue about compen­
sation and amate ur radio operating needs to
be clarified in the very near future.

Next Issue
Regardin g schoo l teachers, regular readers

of Miguel Enriquez, KD7RPP' s ATV colum n
may have noticed a drift away from ATV and
toward education. Thi s dri ft is not without a
goo d reason . As a high schoo l teach er in
Tucson , Enriquez' s primary focus is on edu­
cation. Therefore, we decided to change his
column from ATV to Educati on effective with
the next issue of this magazine.

In replacing Enriquez, I have been fortu­
nate to locate a very talent ed young man, Tom
Dean, KB 11IJ. Tom is a j unior at the U.S.
Military Academy in West Point , New York .
He is brilli ant and an excellent writer. After
receiving a very positive recommend ation
fro m my friend and QEX editor Larry
Wolfgang, WRIB, and readin g Dean ' s first
D-ATV artic le, I asked him to come onboard.
I exp ect exce llent co lumns fro m him, as well
as possibly an occas ional feature artic le abOUt
the aca demy's increasing involvement and
interest in balloon sats and cubesats and other
VHF-related amateur radio activities .

Until next time. . . 73, de Joe , N6CL
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Working the Continental U.S.
on 2 Meters Terrestrial

Working the lower 48 states terrestrially on 2 meters is a goal that few
have achieved. You can only do it if you live in the right part of the
country. Here W9GKA tells how it has been done and by whom.

By Kevin Kaufhold, * W9GKA

One very interesting piece of oper­
ating lore has to do with the vast
distances that ca n be traversed on

2 meters. A small sec tion of the u.s. lies
within meteor-scatter and Es range of
both coasts on 2 meters. Some causa l
operators may not realize the potenti al,
but for many years serious VHF opera­
tors have circulated among them selves
the callsigns of stations that have worked
all 48 states on 2 meters using only ter­
restrial means.

Two-Meter Efforts
in the Early Years

Dick Hart , K0MQS (photo A), may
have been the first person to realize that
stations located in the middle of the coun­
try could work both coasts on 2 meters
via only terrestrial means. Dick attempt­
ed WAS (Worked All States) on 2 meters
in two separa te spans of time. His gener­
al goa l to was to first work as many sta­
tions as he could terrestrially, and then
move to EME (Earth-Moo n-Ear th) to fin­
ish WAS. Dick felt that he had a reaso n­
ably good chance of completing the first
2-meter WAS because he was equidistant
from both coasts, being 1200 miles away
from his location in Iowa. He also
believed that the maximum MS (meteor
sca tter) limit was aro und 1400 miles,
based upon 335 MS schedules he made
over the years. ' Initially, K0MQS was
not taken serio usly, but by mid-1969 he
had wor ked 45 states terrestrially from
Cedar Falls, Iowa.

Dick then moved to Delta, Iowa and
had to start his quest all ove r again , as he

*21 Berrywood Drive, Bel/evil/e, IL 62223
e-mail: «kkaufholdsiryahoo.com»

Photo A. Th is pho tograph of Dick,
KHMQS, is f rom November 1976 QST
and would have been taken around the
time that his WAS num ber 1 on 2 meters
was achieved. (Photo co urtesy of the

ARRL and QST magazin e)

was ju st outside of the perm itted bound­
aries under the WAS rules. With in three
years he aga in climbed back to 45 states.
To fini sh all states on 2 meters, Dick
experimented with non-steerable rhom­
bic antennas for EME work. 2 It is un­
known who K0MQS completed with on
states number 46 and 47 , but number 48
was achieved via the Moon with KH6NS
on September 20, 1973. His 49 th state
was with W7UBI in Idaho, who ran an
astounding 56 EME schedules with Dick
before compl etin g a QSO on August 2,
1976 . A QSO to the last state, Alaska,
occ urred a few wee ks later through a
noteworth y EME portable DXp editi on
by K6YNB (now N6NB). On August 17,

1976, WAS number I on 2 meters was
finally acco mplished.

Interestingly, K0MQS very likely con­
firmed only 47 sta tes terres tria lly. Sev­
eral ama teurs have fe lt that K0MQS
worked 48 sta tes twice, whi le others
believe he still needed one or more states
terrestriall y. In preparing for the Jul y
2008 QST article, Gene Zimmerman,
W3ZZ, eve n teleph oned Dick Hart , but
was unable to confir m exac t details after
so many years. The 1976, 1979, and 1980
QST articles cited herein infer that
K0MQS attempted WAS twice, but was
still missing Idaho or some other state ter­
restria lly when W0SD achieved 48 states
without the Moon. Corres ponde nce in the
2002 timefram e between Mike King,
KM0T, and Dick Hart indica ted that
K0MQS was still missi ng California ter­
restrially.I Photo A of Dick is from
Nove mber 1976 QST, at co ntac t 49, an
would have bee n take n aro und the time
that WAS number I was achieved.

With in a few years after WAS number
I , the poss ibility that the co ntinental
United States cou ld be worked on 2 meters
terrestrial was being seriously co ntem­
plated . Bill Tynan, W3X O, wrote: "I have
yet to be informed of a bona fide 2-meter
contact across the U.S. on any mode but
EME. Thus, when one has worked all the
states which can be worked from a par­
ticular QTH , EME offers the only hope of
asce nding the list any furt her.t'f In
Novem ber 1979, Bill Tynan then penned!
an article appropriately entitled "C hal­
lenges" in which he stated: "How many
states can be worked without using the
moon? Can the 48 continental states be
worked using terrestrial propagation
modes alone? I don' t know, but it sure
would be interesting to try.">

_________________________________:J
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Photo B. Mike, KMfJT, circa 2001, as Mike was working towards all 48 states ter­
restrial. Note the extensive use of digital and computer technologies. (Photo

courtesy ofMike, KMfJT)

Littl e did W3XO know , but W0SD had
ju st worked his last state in August 1979.
Tynan got wind of it the next year (news
must have traveled slow ly back then l)
when he commented in November 1980 :
" Few imag ined how short a time it would
be before someo ne would do it. That
someo ne is W0SD. At the Central States
Conference, Ed displayed the cards (all
but one had yet to arrive from K IWHS ;
that one has now been recei ved ). I am sure
that everyo ne co ngratulates W0SD on
accomplishing a most notable feat ." ?

A yea r later, Frank , W0EMS, in Ne­
braska, also completed QSO s with all 48
continenta l states terrestrially. Durin g the
1981 Perseids, Frank made a contact with
Oregon , and then his final state was
Vermont, being made with K9AKS/1.
W0EMS was "ce rtainly due congratula­
tions from all of us" for the acco mplish­
ment.? At the time, the feat was thought
to be the seco nd time that the lower 48 had
been completed by onl y terrestrial means.
Eventu ally it came to light that W5CM fin­
ished 48 states without EME a short time
before W0EMS, in Decemb er 1980.

Over the yea rs, VHF ops continued to
keep tabs on who else was close. It
became sort of a guess ing game, and also
a point of prid e. Informal lists of how
man y states the top VHF operators had
co nfirmed were kept by several stations
in the Mid west. "How many states do you
have the hard way?" was a much bandi ed

www.cq-vhf.com

about question . It was commonl y felt that
the Mo on was actually eas ier than work­
ing the same 48 states terrestrially. Thi s
was the case among eve n the bigg est sta­
tions on 2 meters.

Simply reviewin g the number of re­
cipients for the various operating awards
shows ju st how difficult working coast­
to-coast on 2 meters reall y is. Almost 700
have obtained VUCC on the band. 150
ops have also achieved WAS on 2 meters
via EME, and over 25 have obtained 2
meters DXCC via the moon.f How ever ,
only a handful of statio ns have ever
worked and confirmed the lower48 states
via trop o, MS , and Es.

More Recent Efforts
at 48 States on 2 Meters

In Joe Lynch, N6CL' s November 1992
"VHF Plus" column in CQ magazine, he
reported that Greg, WQ0P had complet­
ed his 48th state terrestri ally on 2 meter s.
Th at column went into so me detail on
Greg' s activities, with several of the last
states bein g worked during the 1992
Perseids meteor shower. Stat e number 45
was Wa shin gton , 46 was Vermont, 47
was Massassachusetts, and number 48
was a contact with Oregon . Greg won­
dered at the time how man y others had
worked the lower 48 without the moon .?

In 1997, Emil Pocock, W3EP, heard
that several people had worked 48 states

ove r the intervening years, and he pub­
lished two separa te articles on the matt er
in his "Wor ld Above 50 MH z" co lumn in
QST. Emil reported that seven peopl e had
worked the co ntiguo us 48 states on 2
meters terrestri al , and he drew a map in
one of his articles showing the location s
of the first four ops he knew of. I0 For the
first time, the approximate geographica l
area in whi ch a person co uld work coast­
to-coast had now been visualized, and the
informal lists traded between Midwest
ops had found their way into print.

By 200 1, Mike Kin g, KM0T, was
dominating the Above 50 MH z States
Award sponso red by Central States VHF
Society. Mik e worked 48 states two yea rs
in a row in his quest, and wrote about his
acc omplishments in CQ VHF.II He was
the first person to confirm 48 states par­
tially usin g digital mod es, as K0MQS
and so many other pioneers pre-dated the
development of K IJT-s ty le contact s.
Photo B is of Mike, KM0T, ci rca 2001 ­
200 I , as Mike was working toward s all
48 sta tes ter restrial. Note the ex tens ive
use of digital and co mputer techn ologies.
Mike says he has changed his statio n lay­
out thre e times since then!

Early in 2008, the I began co llecting
information on VHF stations that were
close to working all 48 states . Requests
were se nt out to VHF refl ectors in
February and March 2008. Th ere were
over two dozen repli es in the first round
of e-mails, so me with co nfirmed status of
48 states . Many responses gave nam es or
call sign s of people to contact for more
informati on . Th is ge nera ted a second
round of e-mails, resulting in still more
responses.

Earlier versions of thi s article then
appea red in both the SM C Black Hole and
the 200 8 Ce ntra l States VHF Conference
Proceedings. A presentation on the topic
wa s also made at that year's Central
St ate s Conference. Gene, W3ZZ, fea­
tured the CS VHF article in his Jul y 2008
"World Above 50 MH z" co lumn, along
East and West Coast lists and a beautiful
color-co ded map of all stations known to
be at 48 states. I? As a result of both the
pre sent ati on at Central States and
W3ZZ' s co lumn, more peopl e sent in
information on who was close to work­
ing all 48 co ntiguo us states terrestrially.
There were also several first-person com­
ment s recei ved on the early and signifi­
ca nt exploits of Dick Hart , K0MQS. Thi s
was followed by additional information
received in the summer of 2009. In all ,
over 75 people have now supplied infor-
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mation on various stations. Most of the
sources involve stations in the central part
of the country, but several operators also
sent in their totals from both the East
Coast and the West Coast.

Table I summarizes the information
for the central part of the nation. For each
call sign the source of information is
cited , as documentation is vastly impor­
tant in any serious effort of historical rec­
ollection. Updated information can be

found in a file at: <http://www.w9smc.
com/SMC%20VHF/2%20Meter%2048
%20States%20Summary.pdf>.

Accomplishments
in 2008 and 2009

After Mike, KM0T's achievement of
48 states terrestrial in both 200 I and
2002, efforts at working across the nation
receded into the background. The retlec-

tor activity and articles written on the
topic in 2008 raised awareness of opera­
tors ' abilities to work across the country.
Several stations attempted new states in
the summer of 2008.

The culmination of these efforts
occurred during the Perseids meteor
shower. Phil, N0PB, completed all 48
contiguous states during the August 2008
Perseids using WSJT from EM39wo i
Missouri.P Digital modes were used in

48 States Terrestrial, 2 Meters
Ca ll Sta te G r id Other Info Source Docume ntation

Confirmed
WOSD SO Pre-grid; (EN 13) Aug. 1979 11-80 QST, at 77; 11-81, at 85; 6-97, at 91
K5CM OK Pre-grid; (EM25) Dec. 1980 6-97 QST, at 91
WOEMS NE Pre-grid; (EN II) Aug. 1981 6-97 QST, at 91; 11-81 QST, at 85
K0ALL NO ENI6 7 May 84 10-97 QST, at 10I; e-mail KOALL, 2-08
K5UR AR EM35 1985 10-97 QST, at 101; e-mail K5UR, 2-08
WORRY/K5BXG OK EM26 1986 e-mail from WORRY, 2-8-08
W5ZN (as WB5 IGF) AR EM45 Aug. 1992 10-97 QST, at 101; e-mail W5ZN, 2-08
WQOP KS EM29 Aug. 1993 6-97 QST, at 91
W7XU SO ENI3 13 Aug. 97 e-mail from W7XU, 2-7-08
NOQJM SO ENI3 Late 1990s e-mail from W7XU, 2-7-08
KMOT IA ENI3 2001/2002 CQ VHF, Summer 2003

OPB MO EM39wo Aug. 2008 e-mail NOPB. 8-08; NOPB web site
OLL KS EM09 July 2009 e-mail NOLL. 7-29-09

K2DRH IL EN41 Aug. 2009 K2DRH e-mail 8-13-09

Close
KOMQS [A EN31 Missing CA ? QST. 11 -76. KMOT e-mail 11-08
K5SW OK EM25 Missing OR e-mail K5SW , 6-13-08
K9HMB [L EN52 Missing a 7? e-mail s W9RM. 3-08
W9UD [L EN41 Missing CA e-mail K9AKS , 2-8-08
WBODGF NE ENIO Missing VT e-mail WBODGF. 6-20-08
NOJK KS EMI7 Missing R[ e-mail, NOJK 8-09
KOSQ (ex-KOGJX) MN EN35 OR.RI e-mail KOSQ 8-13-09
WORLI MN EN34 CA,NV e-mail WORLI. 6-12-08
KMOA MO EM48 CA.WA e-mail WOFY. 2-08
NOUK MN EN34jv CA.WA e-mai l NOUK, 2-08
WAOKBZ MO EM48 OR,CA e-mail, W3ZZ, 8-13-09
WORT KS EN27 OR. VT. R[ e-mai l WORT 7-08
WOFY MO EM48 CA,OR. WA WOFY e-mail 2-08
KWOA MO EM48 CA. OR. DE e-mail KWOA. 3-08
N9LR [L EN50du CA. OR. WA e-mail N9LR. 3-08
KA9CFD [L EN400m CA. OR. WA NN IN e-mail , 3-08
NOHJZ MN EN34 44 states e-mail NOHJZ, 3-09; R[. CA. OR. NV
KB9NM (now W9JJ ) WI EN55 44 states e-mail W9JJ . 8-15-09
K9CT [L EN50 43 states K9CT e-mail. 3-08
W9GA (WA9KGQ) W[ EN53 43 states Comments. 2008 CSVHF Conf.
KA9UVY [L EM58 43 states Comments, 2008 CSVHF Conf.
KOTLM MO EM29 42 states Comments. 2008 CSVHF Conf.
KILUO SO 0 84 42 states active 86-95; e-mail K[BX 2-08
KC8P M[ EN63 42 states Acti ve mid 90s; e-mail W8GP 6-08
W9RM [L E 52 41 state e-mail. W9RM 8- 15-09
W8PAT (WB8PAT) OH E Slvg 41 states e-mail. W8PAT. 8-[5-09
W5SXD TX EL2gep 40 states e-mail. W5SXD. 8-13-09
W9WOK [L EN62 41 states e-mail W3ZZ 6-08
AA9D [L EN52 41 states AA9D e-mail. 3-08
K5YPV MS EM54 41 states 2-Meters Standings Box
W09S IL EN52 40 states W09S e-mail . 3-17-08
K9SM IL EM59 40 states 2-Meters Standings Box

Table J. Totals for the central part of the U.S. (Compiled by W9GKA)
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Photo C. Phil, N(JPB, ju st completed all 48 contiguous states
during the August 2008 Perseid s using WSJT from EM39wo in
Missouri. The station was relatively modest, consisting of 2 x
2-mete r antennas dri ven by a maximum of 350 watts. Most
states were worked using far less power. Phil has even worked
all 100 EM grids on 2 meters terrestrial using the same setup,
aga in with many dig ital completions. (Photo courtesyofNill'B)

the effort, but otherwise the station was relatively modest, con­
sisting of 2 x 2-meter antennas driven by a maximum of 350
watts. Most states were worked using far less power. Phil has
eve n worked all 100 EM grids on 2 meters terrestrial using the
same setup, aga in with many digital completions. Photo C
amply illustrates Phi l' s low-profile setup.

Larry Lambert, N0 LL, in Kansas, EM090s, became the 13th
person to work all 48 states when he completed with K IWHS in
Maine on July 29, 2009. After trying to work Maine for over 12
years, and after chasing all contin ental states for some 33 years,
Larry worked K IWHS in Maine in a tremendou s E-skip open­
ing to the East Coas t. Distances were on the order of 1459 miles
(2337 km). Larry ran a pair of 4cx250s at around 600 watts to
99 13and a 15-element Cushcraft antenna. All states were worked
via tropo, Au, and E-skip, without the use of the Moon or digi­
tal modes. Photo 0 is of Larry' s modest tower, complete with
turkey vultures sitting on top of the 2-meter antenna! An audio
file of the N0LL-K IWHS July 29, 2009 E-skip QSO can be
found at: <http://ww w.kcvhfgridbandits.com>.

Jon, N0JK, EM 17, Kansas, also worked K IWHS in the same
e-o pening as N0LL. In so doing, Jon co mpleted with his 47th
state. In fact, shortly after working Maine, Jon called N0LL,
alerti ng him to the opening. Jon almos t worked his last state of
Rhode Island in this opening. A neighbor of Jon ' s, N0IRS,
worked Rhode Island , NI DZ, FN41 at around the same time as
both N0 LL and N0JK worked K IWHS in Maine .

Less than a month after N0LL compl eted with Main e, Bob
Striegl, K2DRH , became the 14th person to work all 48 states
by terrestrial means. Located in EN4 1vr, Bob worked Pat ,
N6RMJ, in OM 14cp , Cali forni a during the August 2009
Perseids. Using FSK44 I, the two completed in a 1.3-second
burn with calls and reports. Thi s was after several tries at var-
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ious times durin g the meteor showe r. Total distance was 1572
mile s (2530 km) from tower to tower. The QSO may be a dis­
tance terrestrial record over land on both sides of the co ntact
(K5UR has a longer QSO in the 1990s to KP4, with much of
the path being over water). Photo E is of K2DRH ' s antennas.

From the East Coast
Whil e only the mid-section of the country ca n work all 48

states terrestri ally, a review of distances work ed fro m both
coasts also demonstrates significant achievements. For many
years, it was commonly believed that only 37 states could be
worked from the East Coast via tropo, Au, Es, and scatter.l''
Basically, all territory eas t and imm edi ately wes t of the
Mississippi River can be easi ly wor ked. The next tier of west­
ern states (NO, SO, NE, KS, OK , TX ) have been repea tedly
confirmed , as well. Whil e work ing 37 states has generally been
the goal to achieve from the northeast, it has recentl y been noted
that a few stations have confirmed 38 to 39 states . Co lorado has
been worked by one eastern station (W3ZZ), while New Mexico
was worked by another operator in the same grid (K IRZ/3).
One station in FN I0 (W3 HMK, now W3CMP) has eve n worked!
39 states , including both Co lorado and New Mexico. Table 2
lists some of the better known 2-mete r stations from the eas t,
but is by no mean s exhaustive. South eastern states are includ­
ed in the table as a separate group, since many of these stations
are physically closer to the west coast.

From the West Coast
As far back as the late 1970s, it was felt that 18 states was

around the maximum possible from the three far west states
of California, Oregon, and Washin gton. IS At the 2008 Central
States VHF Conference how ever , one person (W0 YW) indi ­
cated that he worked 34 states from Mt. Palom ar, California
as part of a multi-op team many years ago . Afte r dedu ctin g
sta tes con firm ed via EM E, 22 states were thought to be
worked . Thi s includes Haw aii via the Pacific duct ! Anothe r
amateur of grea t stature , K5MAT, stated that he had completed
an amazing 37 states from a nearer location in New Mexico.
In 2009, several other southwestern stations report ed to the
author that they have worked between 3 1 and 4 1 states . Thu s,
the exact number of workable states fro m the West Coast or
other wes tern locations may be in need of further refinement
before a good appraisal of capabilities ca n be made. Tabl e 3
includes known total s, to dat e.

Analysis of Information:
How Far is Possible?

As can be seen from a review of the Table I, 14 stations have
worked 48 states terrestrially, according to either publi shed arti­
cles or direct reports from the operators themselves. Some of
the stations that are close to all 48 states have something of a
"rumor" quality to them, although most of these are based on
direct e-m ails from the stations involved.

It is striking to see who is on the "confirmed" and "close"
lists. The list reads like a "who's who" of the all-time grea test
stations eve r asse mbled in the central part of the co untry .

It is also fasc inating to see exac tly where the stations are locat­
ed. Figure I is adapted from W3EP ' s Jun e 1997 QST article.
Emil had four dots on his original map, for those he knew about
at the time. The other red dots have been added to indica te the
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Photo E. The K2DRH antenna stack which sits at 125fee t on a rotating tower. (Photo
courtesy ofBob, K2DRH)

Photo D. Larry Lambert, NfJLL, in Kansas, EM090s, became the 13th person to work
all 48 states when he completed with Kl WHS in Maine on July 29, 2009. This photo
shows Larry's modest tower, complete with turkey vultures sitting on top of the 2-

meter antenna! (Photo courtesy ofNfJLL)

In major meteor storms, however, many
Cent ral Stat es Conference parti cipant s
felt that stations at 1400 miles were cer­
tainly workable. Thi s is consistent with
W3EP' s 1997 map of the outlined area, as
well as KelMQS' s own observations. Still
other participants indicated that they had
worked meteor scatter beyond 1400 miles
on occasion, and reported some rare situ­
ations of doubl e-hop E-skip on 2 meters.
Thi s is in acco rd with the rece nt efforts of
Neill and K2DRH, who completed their
48th state at 1400 to ISOO-plus miles. All
of this evidence sugges ts a broader theo­
retical range, possibly extending to 1500
mile s and beyond . One written source
from long ago even believed that 1800
miles was possible on 2 meters, given the
right conditions. l''

A more expansive terrestrial 2-meter
range is also shown in the map . The
broader range of around 1500 miles is
now show n as a dashed line. The trian­
gles show stations that are close (at least
40 confirmed states terrestrially). These
stations effec tively fill out the range of
possibilities, as we now see much activ­
ity to the edges of the defin ed geograph­
ical areas.

It is appropriate to view co mpletion of
QSOs over great distances within the
context of prob abilities. For instance, it
is highl y prob able that an ex perienced
operator could work all 48 lower states if
his station has significant pow er levels,
great ant enna height and ga in, and is

to the western edge of Main e and Rhode
Island. Since most of the popul ation in
those states is beyond this range, work­
ing the continental United Stat es in less
than typ ical situations may be out of the
que stion for all stations, including those
located on the sharp north -south line in
the mid-section of the co untry.

rough location of all 14 stations . The
author thank s Bill Van Alstyne,
WSWVO, and his graphic arts abilities
for developin g the map from the tables
co ntained in this articl e.

The map shows a very distinct north­
south line-up of stations. Th e original
seve n stations reported in 1997 showed a
very tight alignment due north and south.
More rece nt stations workin g all conti­
nent al states are somew hat more dis­
persed , but still are mostly within a cir­
cle as noted by W3EP. The solid lines in
the figure represent the 1400-mile dis­
tance to any of the coas ts.

When a present ation on this topic was
made by the author at the 2008 Central
States VHF Conference, a discu ssion
occurred on j ust how far one could real­
istically work on mete or sca tter or E-skip.
Some participants at the co nference felt
that 1200 miles was a norm al or typical
range for man y meteor storms. Indeed,
nine of the 14 statio ns co mpleting all
states lie along the north-south line, while
II lie within 1400 miles of the coast.
Under typical co nditions, then , only
those stations located on the "knife -edge"
may be able to work the lower 48 states .
In marginal situations, this may not even
be feasible, as the distances on the map
(figure I) are measured from the north­
ern tip of Florid a; the eas tern edges of
Californ ia, Oregon , and Washin gton ; and
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located in the middle of the country. KM0T is the perfect exam­
ple of such a highly probable situation, having worked 48 states
terrestrially two years in a row from close to the Iowa-Nebraska­
South Dakota borders. The probability of success is reduced as
one moves away from the geographical mid-point, has smaller
power levels, or antennas at lower height. The probability of
completing all states becomes increasingly remote as stations
are located farther away from the geographical mid-point of the
country. Note that the three stations in Arkansas and Kansas
who have confirmed 48 states (KSUR, WSZN, N0LL) lie
between 1400 and 1500 miles from both coasts.These are exam­
ples of great operators with tremendous stations who were able
to succeed in less than perfect locations.

Controversy over Digital Capabilities
The probabilities of success potentially can be increased for

any station by the use of the newer digital modes. Many mar­
ginal contacts on the edges of the theoretical ranges can be
accomplished via digital means. In coming years, digital may
allow stations to move from a very narrowly defined edge to
the broader areas identified on the map. Three of the last four

stations to have completed 48 states used digital modes (KM0T
in 200 1/2002; N0PB in 2008; and K2DRH in 2009).

The comparison between traditional modes and the more
recent digital capabilities was very apparent to many observers
when the last two stations completed their 48 states literally
within weeks of one another. N0LL on the far western edge of
the circle accomplished the feat on July 29, 2009, relying on a
huge E-skip, having never made a QSO on digital. K2DRH 0111

the far eastern side of the circle completed his 48th state 0111

August 13, 2009 using FSK44I during the Perseids.
Many comments recently were made on the VHF reflectors

concerning the use of digital for very long-distance QSOs. To
a large extent, the statements and arguments echo the ongoing
discussion over digital within the EME community. With dig­
ital capabilities now obviously matur ing on terrestrial VHF,
perhap s the controversy that had been chiefly limited to EME
is now spilling over to terrestrial QSOs as well.

Some amateurs who have been active for many year s
described themselves as "purists," believing that CW and SSB
QSOs are significantly harder to achieve over very long dis­
tances. A few people even sugges ted that awar ds and honors
achieved via digital modes be designated as such, much like the

From Northeast
Ca ll State Grid Other Info Source Documentation

W3HMK PA FNIO 39 w NM &CO e-mail, W3CMP, 8- 16-09
W3ZZ MD FMI9 38 wi CO QST. 7-08, at 89
KIRZ/3 MD FMI9 38 w/NM QST, 7-08, at 89
KINY NY FN30 38 states 2-Meters Standings Box
WA4PGM VA FM07ti 37 states e-mai l 8-13-09
KIJX CT FN31 37; circa 1983 e-mail KIJX, 8-2-08
W IVD CT FN3 1 37; 1980- 86 e-mai l KIJX, 8-2-08
AE3T PA FN20 37 states 2-Meters Standings Box
KITEO CT FN3 1 37 states 2-Meters Standings Box
WB2CUT NJ FN20 37 states 2-Meters Standings Box
K4RTS VA FM08 37 states 2-Meters Stand ings Box
W2CRS NY FN32 37 states e-ma il W2CRS, 8-08
VA3ST (VE3DSQ) ONT FN03ib 37 states 1991-2001,8-14-09
W IEP ME FN31 36 states 2-Meters Standings Box
AK3E MD FMI9 36 states 2-Meters Stand ings Box
W3EP/l CT FN3 1 36 states 2-Meters Stand ings Box
KMI H NH FN42 35 states e-mail, KM IH, 8-13-09
W IZC NH FN42 35 states 2-Meters Standings Box
N4MM VA FM09 35 states , 2-Meters Standi ngs Box
VE3TMG ONT EN82 35 states 2-Meters Standings Box
W2KV (ex N3AHF) NJ FN200k 34 states e-ma il W2KV, 8-15-09
VE3KKL ONT FN25 33 states email VE3KKL, 6-08

Fro m Southeas t
W4WA GA EM84 42 states 2-Meters Standi ngs Box
WB4JGG TN EM75ne 41 states e-ma il 8-14-09
K4RF GA EM84 40 states e-ma il K4RF 8-4-08
W4DEX NC EM95 40 states 2-Meters Standings Box
K4QI NC FM06 38 states 2-Meters Standings Box
K4LY SC EM85 38 states e-mail K4LY, 8-08
K4RWP TN EM86 38 states 2-Meters Stand ings Box
AA4H TN EM86 38 states 2-Meters Stand ings Box
K4MM FL EL97 34 states 2-Meters Standings Box
N4HN NC EM95 34 states e-ma il N4HN 8-5-08
N6ZE NC Unk. 30 states e-mail N6ZE 8- 14-09
N6ZE FL EL95 30 states 1980s, N6ZE , 8- 14-09

Table 2. Some of the better known 2-mete r statio ns fro m the east. Southeas tern states are included in the tab le as a separate
gro up, since many of these stations are physically closer to the West Coast.
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From West Coast

Call

N6ZE
W0YW (as a 6 call)
WB6 MT

Fro m th e West! Southwest
K5QE
AA5 JG
K5MAT
WA5JCI
WA5IY X
K5AM
WA7GSK
WA7JTM
K7XC
NJ7A

Sta te

CA
CA
CA

TX
OK
NM
TX
TX
NM
ID
AZ
NM
UT

Grid

OM04n e
OMI 3
pre-grid

EM31cj
EM0410
OM65
EM21
EL09
OM62
ON I3
OM33
OM09
ON30xp

Other Info

22 states
22 states
18 states

41 states
39 states
37 states
36 states
33 states
3 1 states
30 slates
27 stales
25 states
24 states

Sou rce Documentation

8- 15-09 e-mail, N6ZE
wI HI: Comments, 2008 CS VHF Conf.
QST, 12-78, at 74

e-ma il K5Q E, 8- 15-09
e-mail AA5JG , 8-14-09
Co mme nts, 2008 CS VHF Co nf.
e- mail WA5JCI , 8- 15-09
50-80 w, II ele al20 ft; e-mail 8- 15-09
2-Melers Standings Box
2-Melers Stand ings Box
2-Melers Standings Box
e-mail K7XC , 8- 18-09
e- mail NJ7A, 8- 14-09

Table 3. Known totals, to date, of the terrestrially workable states fr om the West Coast or other western locations.

51 61 7lI 88

S1 fS1 77 87 91

7lI 86 96 OIl

85 !IS 05 1

74 8- 94 04 14

73 83 113 05

n 12 92 02

IEL

Figure I. An expansive terrestrial 2-meter range. The map displays varying distances. The dots are the 12 stations known to
have worked all 48 lower states. The 1400-mile limit f rom the two coasts is depicted by the heavy line, and the broade r range
ofaround 1500 miles is now shown as a dashed line. The triangles show stations that are close (at least 40 confi rmed states ter­
restrially). These stations effectively fill out the range of possibilities, as we now see activity to the edges of the defined geo­
graphical areas. (The author thanks the ARRL, QST magazine, and Bill Van Alstyne, W5WVO, and his graphic arts abilities for

developing the map from from the tables contained in this article.)

14. CO VHF. Fall 2009 Visit Our Web Site



- TOO MANY TO LISTALL -

Se Habla Espanol • We Export

813
833A
833C
845
866-55
5B67A
5868
6146B
7092
3·500ZG
«OOA
M32B/nt32B
M33B /TH33B
M347/TH347
M382

o
Svetla na

4CX5000A
4CX7500A
4CX10000A
4CXl5000A
4X150A
VC-130
VU·l06
VU·l08
VU·t48
5728
805
807
810
811A
812A

3CX10000A7
3CX15000A7
3CX20000A7
4CX250B
4CX250BC
4CX250BT
4CX250FG
4CX250R
4CX350A
4CX350F
4CX1000A
4CX1500A
4CX1500B
4CX3000A
4CX3500A

COMMUNICATIONS

BROADCAST

INDUSTRV

AMATEUR

Quality
Transmitting

& Audio Tubes

ORDERS ONlv:
800-RF-PARTS 800-737-2787

Immediate Shipment from Stock

TECH HELP & DELIVERV INFO: 760·744·0700

3CPX800A7
3CPX5000A7
3CW20000A7
3CX100A5
3CX400A7
3CX400U7
3CX800A7
3CX1200A7
3CX1200D7
3CX1200Z7
3CX1500A7
3CX2500A3
3CX2500F3
3CX3000A7
3CX6000A7

Notes
I. From "Worked All States on 144 MHz,"

QST, Nov. 1976, p. 49.
2. QST. Nov. 1976, p. 49, indicated that a

I IOO-foot rhombic was builtat Delta, Iowa for
EME, while there were conflicting sources at
the 2008 CS VHFConference. One person felt
there was a rhombic at only Cedar Falls, while
another contemporary of K0MQS felt that
Dick constructed a 660-foot rhombic at Cedar
Falls, and another smaller rhombic at Delta,
Iowa.

3. Source: 11 -08 e-mail from KM0T to the
author, referring to correspondence between
K0MQS and KM0T.

4 The World Ab ove 50 MH z, Bill Tynan,
QST. Dec. 1978, at 74.

5. "Challenges," Bill Tynan, QST. Nov.
1979, p. 81.

6. 'The World Above 50 MHz," BillTynan,
QST. Nov. 1980, p. 77.

7."The World Above50 MHz," BillTynan,
QST. Nov. 1981, p. 85.

8. Statistics on 2-meter operating awards
taken from the VE2PIJ website.

9. See, Joe Lynch, N6CL's "VHF Plus" col­
umn, CQ magazine, Nov. 1992, p. 96.
Comments on WQ0P were also made in CQ,
April 1994, p. 106. June 1997 QST, p. 91, iden­
tified WQ0P 's 48th state as Oregon, com­
pleting with Arliss, W7XUI7. Both Arliss and
his wife Holly, N0QJM, also completed all48
states terrestrially.

10. The 1997 articles are: "Two Meter
Challenges," Emil Pocock, QST, June, 1997,
pp. 90-91; and QST. Oct. 1997, p. 101.

II. "Working the Lower 48," Mike King,
CQ VHF. Summer 2003.

12. "48 States WAS by Terrestrial Modes,"
Gene Zimmerman, W3ZZ, QST. July 2008,
pp. 88- 90.

13. A nice description of N0 PB's contact
with his last state can be found online at:
<hllp://nOpb.mystarband.net/>.

14. For instance, see Bill Tynan, supra,
n.13, p. 74, who felt that 37 states "was about
the limit from the East Coast."

15. See supra, n. 13.
16. "The World Above 50 MHz," Bill

Tynan, Dec. 1978 QST, p. 74. Nodetails of spe­
cific QSOs were cited in the article, however,
and any 2-meter QSO beyond 1400 miles
remains noteworthy to this day.

cially the co nte mporaries of ear ly pio­
neers on 2 meters for supplying their per ­
so na l knowled ge of the subject matter.
The author also thanks the Society of
Midwest Contes ters; the Central States
VHF Society; the ARRL; Gen e Zim­
merman , W3ZZ; CQ magazine ; and Joe
Lynch , N6CL, for publishing or featur­
ing various vers ions of thi s article in their
own magazin es, Proceedings, and col ­
umns. Addition all y , Bill , W5WVO, is
thanked for the wonderful map that he
develop ed for thi s article .

Conc lusion and
Acknowledgments

Working the low er 48 states "the hard
way" has proven to be quite a cha llenge ,
possibl y being more difficult than
VUCC, WAS, W AC, or even DXCC on
2 meter s. While possible, only the most
ski lled operators who possess grea t sta­
tion s and who live in an area of the
Midwest have accomplished the fea t.

If anyo ne has info rma tion on other sta­
tion s that may be at orclose to all 48 states
terrestriall y on 2 meters, please send a
note to me at <w9gka@arr l.ne t> . Also, if
anyo ne knows of other articles referring
to the ge nera l topic of 2- mete r terrestrial
act ivities, please send that informati on ,
too. Data on Eas t and West Coast station
ac tivity wo uld be quite help ful , as well.

Th e author thanks everyo ne who pro­
vided inform ation for thi s article , espe-

Roger Maris home-run as ter isk. Th ere
was also some disapp ointment ex pressed
that so few peopl e were using CW or SSB
mod es during the recent meteor sho wers,
opti ng for FSK 441 instead. A few sta­
tion s even bel ieved that QSO s "be tween
co mputers" we re so me how invalid , as no
human deci phered the message.

Other ama te urs fe lt, however, that dig­
ital is nothing more than a natural pro­
gress ion of co ntinuing technol ogi cal
progress. In fact , mu ch of the di scu ssion
is re mi niscent of the AM ve rsus SSB
deb ate ofthe 1960 s. When ever new tech­
nologies co me onto the scene that are so
co mp lete ly superio r to o lde r mean s of
co mmunica tion, a hesit ati on to change
or even supplement es tablished ways is
inev itable . As to the co mputer -to-com­
put er arg ume nt, vir tua lly all of the newer
high- end eq uipme nt ut ili zes ve ry sophis ­
ticated co mpute r and speech- processing
algo rithms . It is we ll within curre nt tec h­
nological level s fo r all fo rms of speech
tran smission s to be co nverted into di gi ­
tal packet s fo r tran sm ission , and then
recon verted to aud io on reception. The
an alog ve rsus di gital di stincti on may
therefore become increa singly blurred in
future years.

Another person (Jay, W9RM) summed
up the recent intern et discu ssion s whe n
he stated that in thi s deb ate between tra ­
di tional modes and digit al the re are no
wi nners, only losers. I beli eve that any­
one man agin g to wo rk all 48 co ntiguo us
states using only terrestri al mean s on 2
meters is trul y a legendary figu re, regard­
less of what mode is employe d.
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Amateur Radio and the Cosmos
Part 2 - Crawford Hill

In part 1 of this series WA2VVA began his exploration of the curious
connection between amateur radio and the cosmos. In this segment he
continues his exploration, this time going as far back as the dawn of time,

By Mark Morrison,* WA2VVA

Photo / . This NASA photo shows the Crawford Hill site as it appeared in / 959.

Traveling along New Jersey' s Gar­
den State Parkway,j ust north of the
Holmdel exit, is an area of grea t sig­

nificance to cosmologists and VHF en­
thusiasts alike. Rising gently fro m the
roadway, and hidd en from view ju st
beyond the trees, is a modest geo logical
feature known simply as Craw ford Hill,
the highest point in Monm outh County.
In the 1930s it was here that Karl Jansky
first detected radio emissions from outer
space. In the 1940 s it was here that
George Sou thworth , who joined the
ARRL in 1915, developed his so-called
"waveguide technique," including trans­
mission lines, filters, and electromag net­
ic horn s, all descend ent s of his wave­
guide inve ntio n. Horn antennas would
become an integral part of AT&T's
microwave repeater system, with their
distinctive burnt-orange co lors dott ing
the towers across America . The brooks
and strea ms in this area still bear witness
to an ancient time, with bones and teeth
of prehi storic animals still being found
there. However, in the 20th ce ntury
Crawford Hill would bear witness to an
eve n older age , the dawn of time itse lf.

In 1959, when AT& T learned of
NASA 's plans to launch a metall ized bal­
loon for studies of the upper atmosphere,
its potential as a microwave relay system
was quickly recognized. John R. Pierce,
a co lleague of George Southwo rth, con­
vinced AT&T to enter into a jo int ven­
ture with NASA. Bell Labs would devel­
op the communications equipment and
NASA would provide the launch hard­
ware. The program, known as Project
Echo, would invo lve three ground sta-

*5 Mount Airy Rd., Basking Ridge, NJ 07920
e-mail: <mark l home tiiaol.com»
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tions: the JPL station at Goldstone, Calif­
ornia, the Naval Research Laboratory
station at Stump Neck, Maryland, and the
Bell Labs station at Crawford Hill in
Holmdel, New Jersey.

The Holmdel site would employ two
antennas, a 60-foot Kenn edy-type dish
used for transmitting and a sca led-up ver­
sion of the micro wave repeater horn
receiving at 2.4 GHz. The NASA photo,
photo I, shows the Cra wford Hill site as
it appeared in 1959.

The uniqu e construction of the "Holm­
del horn " was such that it minimized
ground noise entering the main feed sys­
tem , an esse ntial requirement for detect­
ing the extremely weak signals reflected
off the Echo satellite. On the receivin g
side, a coo led maser was used to obtain
maximum amplification with minimal
noise. The tracking radar included a spe­
cial receiver designed by Bell Labs engi­
neer M.Uenohara, as illustrated in photo

2. Note the parametric amplifier in the
middl e of the photo.

The earliest tests of the Echo project
involved vertical launches from Wallops
Island, Virgini a, intended to ver ify major
sys tems operation prior to atte mpting
Earth orbit. The first such launch, Op­
eration Shotput, was held on October 28,
1959 and reported in the Novemb er 1959
issue of QST (photo 3).

Although the balloon ruptured into
thousands of tiny pieces, making it visi­
ble all the way to Canada, no mention was
made of this in the press, even in QST,due
to public-relations concerns . Rather, QST
reported the success of several VHF
enthusiasts as their signals were heard up
and down the East Coast. Although no
two-way QSOs were reported, the ama­
teurs who successfully bounced their sig­
nals off this prototype satellite became the
first in history to communicate via such
means, thus underscoring the great ama-

Visit Our Web Site
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Thi s part icular eve nt heralded the star t
of EIMAC's participation in amateur
moonbounce acti vity. Long recogni zed
as being "ham friendl y" in the sense that
equipment would be "loaned" to radi o
amateurs for experimental use, by 1959
EIMAC had delivered Klystron s to ama­
teurs Sam Harri s, WI FZJ , Hank Brown,
W6HB , and Walt Morrison , W2CXY. In
the years that followed amateur legend s
John Ch ambers, W6NLZ, and Ralph
"To mmy" Thomas, KH6UK, would also
have Klystrons.

It' s a curi ous thing that while the U.S.
Navy was secretly developin g a two-way
moonbounce netw ork betw een Wa sh­
ington, DC and Oahu . radio amateurs in
the milit ary were openly followin g a par­
alle l path . In a letter from KH6UK to
W2CXY, Tommy menti on s how ama­
teurs in the U.S. Air Force, not far from
his QTH in Kahuku , were also working on
moonb ounce. Th e success of the Navy
moonbounce project led to further plans
to build a 600-foot dish antenna at Sugar
Gro ve, West Virgini a, one capable of
detectin g Soviet radar signals and other
communications boun ced (unintentional­
ly) off the surface of the moon. A U.S.
Navy illustration (photo 4) shows the pro­
posed design of the 600-foo t dish. Note
the size of the cars in the foreground!

When new s of this dish came to light ,
the Nati onal Radio Astr onomy Obser­
vatory (NRAO) gave serious considera­
tion to using it for radio astronomy work
rather than bui Iding its own 300-foot dish
in nearb y Greenb ank . In the end, due to
co ncerns about sharing a dish with the
military, the NRAO would move forward
with plans to build its ow n large dish . Thi s
turn ed out to be a good decision , becau se
the 600 -foot di sh was ultimately aban­
don ed , possibl y due to cost, but more
likely bec au se emerg ing sa te llite tech­
nology could do the sa me job for less.
Eve ntually the mil itary lost interest in
using the moon as a reflector altogether,
leaving this field exc lus ive ly to ham s and
radio astronomers.

As early as 1957 ham radio operator
Sam Harri s, W IFZJ , and his fellow mem­
bers of the Rhododendron Swamp VHF
Society (RSVHFS), WI BU, were hear­
ing echoes off the moon on 144 MHz, but
due to the lack of other stations on the air

parabolic "dish" antenna, was made available
for the moon-bounce exhibit. Suitable receiv­
ing equipment for the Californiaend was built
by Granger Associates, Inc. of Palo Alto,
California... .The grand opening went off
without a hitch!

teur tradition of usin g whatever mean s
available to extend the reach of their sig­
nals. Although two such satellites would
eventually be placed into orbit, tracking
them with a goo d-size amateur antenna
was con sidered impractical. Thu s it was
that amateurs set thei r sights on another
passive satellite, the moon .

By the late 1950s amateur, military,
and commercial interests all conside red
the moon as a reflector of radio signals.
Amateurs looked to the moon as a mean s
of extending the reach of their VHF sig­
nal s. Mi litary intere st centered on the
stealthy interception of foreign tran smi s­
sions reflected off the moon . Commercial
interest was a matter of public relations,
and the first company to use moonbounce
for thi s purpose app ears to be the Eitel
McCullough Company (EIMAC) . In
1959 , Eitel used a moonbounce link
between College, Ala ska and Palo Alto ,
Ca lifornia to officiall y open its new facil ­
ity in San Brun o. Californi a. Thi s is how
Bill Orr, W6SAI , described the event in
the September 1960 issue of QST:

The idea slowly evolved that it would be
newsworthy if the plant could be opened by a
radio pulse reflected to California from some
distantpoint on the moon. Finally, through the
kind assistance of E. Finley Carter. K6GT.
director of Stanford Research Institute, a 10­
kilowatat 440·Mc. transmitter located at
College. Alaska. equipped with a sixty-foot

Operation SHOTPUT Provides V.V.F.
Reflector

ISOLATOR

Photo 3. The earliest tests of the Echo
project involved vertical launches fro m
Wallops Island, Virginia. The fir st such
launch, Operation Shotput, was held on
October 28. 1959 and reported in the

November 1959 issue of QST.
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Photo 2. At the Crawf ord Hill site the tracking radar included a special receiver
designed by Bell Labs engineer M.Uenohara. Note the parametric amplifi er in the

middle ofthe photo.
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Photo 6. By 1960 Sam Harris 's RSVHFS would be holding reg­
ular 1296-MHz moonbounce schedules with Hank Brown,
W6HB, and the gang at EIMAC. Partial success was scored on
July 17, 1960 as illustrated in the Western Union telegramfrom

Hank to Walt Morrison, W2CXY.
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Photo 4. U.S. Navy illustration showng the proposed design of
the 600-foot dish antenna at Sugar Grove, West Virginia. Note

the size ofthe cars in the fo reground.
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no QSO s were made . Additionally, Jim Kmosko , W2NL Y, was
hearing his echoes off the moon as early as 1955.

VHF contacts between New Jersey and Massachusett s were
not uncommon. The QSL card shown in photo 5 shows a con­
tact betw een radio astronomer Gordon Pettengill, WI OUN , in
Massachu setts and Walt Morri son, W2CXY, in New Jersey,
when Gordon was operating the VHF station of Henry Cro ss,
WIOOP, back in 1955.

Gordon is recognized as one of the first radar astronomers,
having used MIT ' s Millstone Hill antenna for some of the ear­
liest work in planetary radar. In the late 1950s and early 1960s
this dish was beaming radar signals toward the planet Venus. By
1961 reliable reflections were being detected. When asked to
comm ent on the recent accomplishment of German amateurs
along these same lines, Gordon remarked, "Very impressive feat ,
no que stion! " (Editor 's note: For more information on the

Photo 5. QSL card showning a contact between radio
astronomer Gordon Pettengill, WI oUN, in Massachusetts and
Walt Morri son, W2CXY, in New Jersey, when Gordon was
ope rating the VHF station of Henry Cross, WIOOP, in 1955.
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boun ce sched ules with Hank Brown,
W6HB , and the gang at EIMA C. Partial
success was scored on July 17, 1960 as
illustrated in the Western Union telegram
(photo 6) from Hank to Walt Morrison,
W2CXY. Only a few days later, on July
21, 1960, the first amateur QSO via the
moon would beco me history.

In those days, moonbounce was truly
a tea m effort, with each per son co n­
tributin g in his ow n way. Gordon Pet­
tengill rece ntly commented how he was
respo nsible for calculating moonrise and
set, as well as the path loss, libration, and
other aspec ts of the echoing atte mpts.
Key to thei r success appears to be the
parametric amplifier developed by Sam
Harr is and used at both ends of that his­
toric QSO. Th e distance fro m Massa­
chusetts to California set a new amateur
distance record for the VHF band . In
1962 Walt Morrison, W2CXY, and his
"base ment engineers" would be also
heard by Sam via the moon , and later
Ralph Thomas, KH6 UK, would begin a
spectacular ser ies of moonbounce QSO s
with Sam, first on 1296 MHz, then on 432
MH z, break ing one OX record afte r
another. Thanks to these early pioneers,
moonbounce is now a popular communi­
cations mode enjoyed by amateurs
around the world.

Photo 7. In 1963, Gordon, WI oUN, became Associate Director of the largest dish
in the world at Arecibo Observatory. This photo, supplied by Gordon, shows him in

the Arecibo control room.

Photo 8. This photo, provided by Tom Brown, W2EQ, shows the Holmdel antenna as it appears today, with its hom facing
downward, protecting it fro m the elements.
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Photo 10. Although Gordon, WI oUN, was on vacation in
Massachusetts in July 1965, he still managed to work Arecibo
using his WI OUN/1 call as revealed in the copy ofthe KP4BPZ
logbook recorded by Doug De Maw, WI CER, in the September

1965 issue of QST.

By 1964, Crawford Hill was no longer being used for Echo
experiments, and its relatively small 20-foot radiating aperture
would seem to limit its usefulness for radio astronomy work .
Howe ver, all that was about to change . In 1965 two Bell scien­
tists, Amo Penzias and Robert Wil son, would use the "Holmdel
Horn " along with a cooled maser to make one of the greatest dis­
co veries of modern astronomy. Penzias and Wil son were
attempting to locate a source of noise in thei r receiving sys tem
that was alwa ys present.

After a lengthy investigation, and consultation with Princeton
scientist Robert Dicke, it was finally concluded that this noise
was actually the faint background radiation left ove r from the cre­
ation of the universe, direct evidence for the "Big Bang" theory!
For this discovery, Penzias and Wilson shared the Nobel Prize.
Photo 8, provided by Tom Brown : W2EQ, shows the Holmdel
antenna as it appears toda y, with its horn facin g down ward , no
doubt protecting it from the elements. Gordon, WI OUN , recent­
ly commented that "Holmdel's advantage over reflectin g anten­
nas was a very tightly contr olled sidelobe spillover, making it
ideal for studies of absolute sky temperature. No dish could have
given the accuracy they achie ved with the horn ."

In June 1964, KP4BPZ arranged for the 1000-foot dish at
Arecibo to be available for an amateur moonbounc e experiment
on 432 and 144 MHz . Sam Harri s wrote of this historic eve nt in
the August 1964 issue of QST. Because "dish time " had to be
scheduled long in advance, and considering how much time was
required to get amateur equipment into position , it was expect­
ed to be quite some time before this experiment would be repeat­
ed. Howe ver , in 1965 all that would chan ge, as Gord on , WIOUN,
would convince Sam Harri s, WI FZJ, to join him at Arecibo as
the on-site RF electrical engineer there. Photo 9, of Sam, was
taken by Gordon while stationed at Arecibo.
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Photo 9. In 1965 Gordon, WI oUN, convinced Sam Harri s,
WI FZl, to join him at Arecibo as the on-site RF electrical engi­

neer there. (Photo by WIO UN)

Although the moonbounce work at RSVHFS began well before
the first Venus echo attempt, by 1960 Gordon , WIOUN, and his
MIT assoc iates would be using the Millstone radar facilit y not
only to reflect VHF signals off the moon, but also to map its sur­
face, something that proved useful for future Apollo missions. In
addition, they would use Mill stone to collect significant infor­
mation about Venus, including the all-important ranging data
used by the Mariner 2 space probe. After these successes, in 1963,
Gord on would become Associate Director of the largest dish in
the world at Arecibo Observatory. Photo 7, supplied by Gordon,
shows him in the Arecibo control room. In 1964, Gordon (now
KP4BPZ) would use the dish at Arecibo to repeat the Millstone
Venus experiments. According to Gordon , the planetary echoes
at Arecibo were 10,000 times stronger than those obtained at
Mill stone just four years earlier!

At the Bell Teleph one Laborator ies in New Jersey , "Mickey"
Uenohara (Way ne-o-hara) had developed a very sensitive param etric
type amplifier for use in satellite communication relay stations. Mickey
had receive d his doctor's degree in electrica l engineering at OSU a
year or so before. Bell Labs was will ing to have Mickey build us one
of his best parametric amplifiers or "paramps" for a 2 1 centimeter
wave length if we provided the basic hardware requ ired costing about
$6000. We were delighted with this arrange ment, and in 1963 Steve
O'Donnell and Bob Townsend from our observatory drove to Murray
Hill in a rented truck to pick up the amplifier. We connected it to our
"big ear ," and turned it on. It has kept go ing 24 hours a day, 365 days
a year ever since with only a few days of down time for maintenance.

Th e barri ers to weak-signal communicati ons were largel y
ove rcome by the development of the parametric amplifier. In
1963 it was a parametric ampl ifier developed for the Echo pro­
ject that would forge another co nnection between amateur radio
and radio astronomy. In his book Big Ear, John Kraus, W8JK,
describes the need for a sens itive front- end amplifier for his
radio telescope of the same name and how he managed to obtain
one fro m Bell Labs. .
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Photo 11. In 1989 the Nationa l Park Service designated the Horn Antenna at Crawford
Hill a National Historic Landmark and erected this monument . (Photo courtesy of

Tom Brown, W2EQ)
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The next issue of CQ VHF will con tain
part 3 of this ser ies .

ment real ized the only ones using the dish
were radio amateurs, they decided to sell
it. According to vetera n moonbouncer AI
Katz, K2UYH, the 60-foot dish went to
Vic Mic haels, W3SDZ. Vic was never
able to mount it and eventually sold the
dish to a commercial electronics surp lus
dealer. AI picked up the feed from Vic,
and eventua lly gave it to Tom Mott,
W2D RZ, who is presently using it for
1296 EME. Al also ended up with one of
Dick, W2IMU's ring PAs (conver ted
UPX-6) that he used for many years. AI's
28-foot dish came from Bell Labs,
Crawford Hill, although it was not the one
that W2IMU used.

In 1989 the National Park Service des­
igna ted the Horn Antenna at Crawford
Hill a National Historic Landmark and
placed the mon ument show n in photo I I ,
courtesy of Tom Brown, W2EQ.

The inscription on the plaque reads:

This site possesses national significance in
commemorating the history of the United
States of America. Scientists Arno Penzias
and Bob Wilson with the antenna found the
evidence confirming the "Big Bang" theory
of the creation of the Universe, forever chang­
ing the science of cosmology.

By July 1965 Arecibo would once
again be used for amateur experiments,
this time with Sam Harris at the key . It is
interesting to note that although Gordon
was on vacation back in Massachusetts at
the time , he still managed to work
Arec ibo using his WIOUNII call as
revealed in the copy of the KP4BPZ log­
book recorded by Doug De Maw,
WICER, and which appeared in the
September 1965 issue of QST (photo 10).

In the years that followed, other large
dishes would be put to amateur service,
including the 60-foot Kennedy dish orig­
inally used for Project Echo back at
Crawford Hill. Under the guidance of
Dick Turrin, W2IMU, this dish would
became part of an amateur 1296-MHz
moon bounce station, with the transmitter
and most of the receiving equipment
designed and built by amateurs . Dick is
widely known for his series of moon­
bounce technical articles called the
"Crawford Hill Technical Notes ." An­
other Bell Labs engineer named Bob
Buus, W20D, recently commented how
this station, operated as W2NFA, com­
pleted many two-way 1296-MHz EME
contacts from Crawford Hill, including
some with PA0SSB, OZ9CR, VK3ATN,
G3LTF, and W9WCD, to name just a few.
Unfortunately, when Bell Labs manage-

www.cq-vhf.com Fall 2009 - CO VHF - 23

--~-~---~-~---..~~--



Review of 6-meter Sporadic-E
Activity During Summer 2009

Were you on 6 meters this past summer? If you were I you enjoyed
propagation rated to be the best in years. In this article WB2AMU reviews
some of this summer's 6-meter plethora of propagation events.

By Ken Neubeck,* WB2AMU

As suggested in my previo us article
in the Summer 2009 issue of CQ
VHF, I had a feeling that for North

America n stations the summer of 2009
might be something special in compari­
son to previous years. This fee ling was
based on the fact that the sunspot cycle
was at its prolonged lowest point forquit e
a while.

Sporad ic-E activity has always been
know n to have its nuances, espec ially
with rega rd to location of the individual
formatio ns that ca n line up for the possi­
bility of long-range contac ts. Thu s, in
looking at the summer of 2009, it could
be considered as a less than average sea­
son for transatlantic QSO s between the
U.S. and Europe on 6 meters. However,
QSO s in other directions were made in
significant quant ity.

For moderately powered stations with
directional antennas, it was quite effec­
tive to ca ll CQ on 6 meters, particularly
when the low-power beacons were being
heard with good signal strength. Calling
CQ in the CW portion of the band when
the beacons were coming in and not many
stations were on the air pro ved to be a
good strategy for me and others in "o pen­
ing up the band ." A lot of stations were
listenin g on the band and not transmit­
ting. They came out of the woodwork
when they heard a fairl y strong CQ. I was
getting responses from western states via
doubl e hop during some openings when
initially I only heard the single-hop spo­
radic-E skip beacons.

It seems to me that in the 15 years that
I have been on 6 meters, on average an
active 6-meter operator in the U.S. may
see one or two "major" sporadic-E events

dur ing any particular summer season.
Some years the eve nts may actually
deve lop further into 2-meter openings .
However, in many cases these "majo r"
events may take the form of multiple-hop
situations that last for several hours.

In general, a major eve nt ca n occur at
any time between May 1st and August
15th, the time period for the sporadic-E
summer season in the Northern Hemis­
phere. Statistically, the odds are espe­
ciall y high for such an eve nt to occ ur
sometime within the last ten days of Jun e

or within the first ten days of Jul y, near
the peak of the summer solstice. August
I , 2008 was an oddity for me in that I
worked into Europe on 6 meters CW dur­
ing the day, with two new countries for
me, Moroc co (C N) and the Balearic
Island s (EA6) .

Also, a major sporadic-E eve nt may
favor one regio n of the U.S . more than
another, a situation that is more the luck
of the draw dur ing any given sum mer sea­
son. For exa mple, on June 25, 1994 the
Saturday of Field Day weekend, Damon

*CQ VHF Features Editor. / Valley Road,
Patchogue, NY // 772
e-mail : <WB2AMU@cq-vhfcom>
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Figure I. Approximate locations ofsporadic-E fo rmations, June 26, 2009 (2040 to
2100 UTC). Note that sporadic-Eformations are in pink.
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UT C Ca llsign QT H Mo de Frequency Direction # of Hops
1804 CT IHZE Portugal CW 50.115 Northeast 2
18 13 CT4N H Portugal CW 50.098 Northeast 2
1816 CTI ILT Portugal CW 50. 108 Northea st 2
1835 G0JHC UK CW 50.095 Northeast 3
1841 MD0CCE Isle of Man CW 50.100 Northea st 3
1845 G4RRA UK CW 50.092 Northeast 3
1858 MM0A MW Scot land CW 50.123 Northeast 3
1900 GI0 RQK N. Ireland CW 50.098 Northea st 3
1904 PA2M Netherlands CW 50.115 Northeast 3
1919 GM3SEK Scotland CW 50.096 Northeast 3
1931 GM41SM Scotland CW 50. 100 Northea st 3
2042 VE3EJ Ontario-FN03 CW 50.078 North I
2043 VA3DX Ontario-FN03 CW 50.077 North I
2044 PA0 RDY Netherlands CW 50.08 1 East 3
2046 8R ID B Guyana CW 50. 122 South* 2
2055 S57A Slovenia CW 50.089 Northeast 4
2103 GW3YDX Wales CW 50.089 Northeast 3
2107 G3TBK UK CW 50.096 Northeast 3
2114 9A5C W Croatia CW 50.079 Northeast 3
2 116 F8DBF France CW 50.086 Northeast 3
2118 G3LDI UK CW 50.08 2 Northeast 3
2136 S57RR Slovenia CW 50.085 Northeast 4
2236 ON7G B Belgium CW 50. 11 3 Northeast 3
2322 IK5MEJ Italy CW 50.125 Northeas t 4
2328 GI6ATZ N. Ireland SSB 50.096 Northeast 3
2332 KILOG Maine CW 50.089 Northeas t I
2341 EI7IX Ireland SSB 50. 140 Northeas t 3

"Three-element Vagi was facing northeast and SRIDB was worked off the back of the beam.

Table I. Multipl e-hop sporadic-E opening from WB2AM U, June 26, 2009 , European contacts .

Morrison , KJ4E, in Sanford, Florida,
ex perienced a long-duration multiple­
hop sporadic-E opening into much of
western Europe. Beginning with 14XCC
in Italy worked at noon time local time ,
Dam on proceeded to work over 100 sta­
tions on 6 meters CW that covered 21
European and North Afric an countries.
The opening lasted for over five hours ,
the last QSO being with EH IYV in Spain
at 6:30 PM local time in Florida. QSO
rates averaged about 25 an hour, with the
2 to 3 PM time period nettin g 30 QSOs
for Damon.

During the same time period, from my
location on Long Island , New York, I was
only able to hear some of this opening and
was able to work CU IEZ in the Azores.
but signals were very weak . It appeared
that I was at the fringe location for this
opening and that stations in the Florida
area were in the "sw eet spot" of this event.

Thi s exampl e shows the necessity of
dedicated operators to monitor the 6­
meter band regularly durin g the months
of Jun e and July in order to capture the
one or two " major" events that could pos­
sibly occu r. In my experience, during
some previous events, including the June
1998 opening that took place during Field

www.cq-vhf.co m

Day weekend, much of the conti guous
U.S was able to be worked on 6 meters
during a good portion of weekend. At the
Field Day station W2AMC on eas tern
Long Island , I was operating the 6-meter
station and was able to make ove r 270
QSOs on the "Magic Band" during the
weekend , a significant number for this
band for a 24- hour Field Day period.

In genera l, I observe a handful of
tran satla ntic openings into Europe from
my Long Island QTH each summer, with
the average duration being one or two
hours at best. During the past 15 years, I
had not been fortunate to have tha t three­
hour-plus opening in the fashion that
KJ4E had, as cited in the earlier example.
That was the case, until the day of June
26th this year.

A Major 6-meter Event
Observed from Long Island

In my current job, I work a nine-day,
80-hour work schedule with alternate
Fridays off. Thu s, on June 26th I had the
day off, and in between errands durin g in
the morning I was listening on 6 meters.
I heard some evidence of weak sporadic­
E and also saw an occasional spo t be-

tween the U.S. and Europe being posted
on 6-meter intern et sites such as the
ON4KST site.

At 2 PM local time I finally was able
to work into Europe with three stations in
Portu gal being worked in a period of ten
minutes, beginning with Joe Kraft ,
CT IHZE , on CW o I thought that things
were looking good on 6 meters and hope­
fully, some other areas of Europe would
start to co me in besides the western coast.

At 2:30 PM local time I started to hear
other areas coming in, with Neil , G0JHC,
coming in weakly from the UK on CW o
Looking back, this was the trigger , or the
turnin g point , for what would be one of
the biggest sporadic-E openings I had
ever experienced on 6 meters.

After I worked G0JHC, more signals
started coming in from the UK area , and
over the next hour or so I began working
different parts of this area as seen in Tabl e
J. G0JHC' s signal picked up in strength
after we made our co ntact, and he was
one of the loud er signals on the band ,
sometimes reaching 589 to 599 .

I was focu sing prim aril y on the CW
portion of the 6-meter band, and I
observed signals spreading out into the
lower part of the CW band and mixin g
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UTC Callsign QTH Mode Frequency Direction # or Hops
2343 WA2USA Kentucky CW 50.086 Southwest I
2358 K5TDA New Mexico CW 50.092 Southwes t 2
2359 N7KA New Mexico CW 50.092 Southwest 2
0003 W8TU Michigan CW 50.099 West I
0005 KN50 Louisiana CW 50.099 Southwest 1
0007 VE7SL British Columbia CW 50.099 West 2
0012 W7XA Arizona CW 50.091 Southwest 2
0112 W60UU Idaho CW 50.088 West 2
0 115 K5RC Nevada SSB 50.135 West 2
0 120 K7XC Nevada CW 50.091 West 2
0 123 ND9E Illinois CW 50.095 West 1
0 124 W5VYH Arkansas CW 50.095 - Southwest 1
0 127 N4LI Tennessee SSB 50.174 Southwest I
0 142 K2DRH* Illinois SSB 50.165 West 1
0 152 W8BZY Ohio CW 50.089 Southwest I
0 155 K5QEA Oklahoma CW 50.082 Southwest I
0 157 W(JFLS Iowa CW 50.092 West I
0226 NT6K California CW 50.095 West 2
0243 K5FA Mississippi CW 50.096 Southwest I
0332 KORW Illinois CW 50.093 Southwest I

*K2DRH \Vassuper 59 and he told me later that he experienced 2.5 hours of European contacts.

Table 2. Multipl e-hop sporadic -E opening from WB2AM U, June 26/272009, western U.S. contac ts.

with the beacon signals that are present
in the 50 .060-MHz to 50 .080-MHz
range. I found it amazing that ju st about
every area of the UK was present on the
band at the same time: Scotl and , Engl and ,
Ireland , North ern Ireland, and the Isle of
Man. Yet I could not find MU0FAL from
Guern sey, who, as reported later in this
article , was left out along with some other
stations in the southern UK area.

For any significant 6-m eter opening, I
look back at the path pattern s and make
it a poi nt to work eve ryo ne I hear. Thu s,
during the height of this particular open­
ing, beginning at 2042 UTC , I work ed
two Canadian stations consec utively on
CW, VE3EJ and VA3 DX in the FN03
grid in lower Ontario .both with very loud
signals. Indeed , it turn s out that these two
contac ts may have been the most impor­
tant ones that I made durin g this big open­
ing, as it laid down the likely sporadic-E
path that allowed me to reach into
Euro pe. I also want to point out that at no
time during the opening did I hear any
stations (beaco ns or otherwise) in the
Newfoundland area.

Thi s last point is important, as typical­
ly many of the openings into Europe from
the northeast U.S. involve a single hop
into the Newfoundl and area (where either
stations are worked or the beacon heard )
and then one hop into the outer reaches
of Euro pe (Azo res, Portugal , Scotland).
New England stations in particular gen­
era lly observe this path almo st regul arly
every summer on 6 meters. For this par-
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ticular opening, it app ear s that a very
short skip was the first hop for me (where
I worked into Ontario ), and then two
more sporadic-E formations needed to be
in line for me to work into the UK area.
An additional sporadic-E hop would be
needed to get from the UK area into east­
ern Europe and Italy. Thu s, the most like­
ly scenario for me to be able to work sta­
tion s in Croatia and Slo venia would be at
least four sporadic-E formations that
lined up !

The two Canadian QSOs during the
height of the opening were a major key
in bein g able to determine the probable
geometry of this path . (The location of
this first sporadic-E formation was rein­
forced again a little while later when I
worked KILOG in Maine.)

As if this was not interesting enough,
shortly after I worked PA0RDY in the
Netherlands, I heard 8R IDB in the oppo­
site direction in Guyan a in South America
and managed to work him off the back of
the beam, as I could not turn it fast enough.
It was incredible to hear four hops of spo­
radic-E in one direction and two hops in
the oppos ite direction! Therefore, the
math was showing at least six major (and
fairly stable) sporadic-E formations pre­
sent at the same time. See figure I for the
approximate location of these formations
at the peak of the opening.

I actually heard a station in Germany,
but then his signal dropped out com­
plet ely, so there appeared to be some
instability in what was probably the

fourth sporadic-E hop. How ever , I did
manage to work into Italy and part s of
eastern Euro pe such as Slov eni a, and a
new DXC C for me, Croa tia, with Patrik,
9A5CW, down on 50 .079. Thu s, at times
the fourth sporadic-E hop was stable.

The loudest signal on SSB that I heard
was EI7IX, and I mana ged to work him
about 20 minutes before midni ght UTC
time (8 PM EST) . Then something mag­
ical started to happen. The signals from
Europe started to fade and I started to hear
signals to the wes t of me that were one
hop away. Th en abo ut five minutes
before 0000 UTC, I work ed K5TDA and
N7KA from the DM grid field in New
Mexico on CW! It was almos t like a clas­
sic wintertime F2 skip on 6 meters when
the band "changes direction" from east to
west, except that thi s was sporadic-E.
What probabl y was happ ening was that
the clo uds were shifting and the stations
wes t of me were now being heard better
by me. Thu s, for the next two hour s, I
started calling CQ on CW and work ed as
man y stations as I could with the results
reflected in Table 2. A highli ght for me
was working Steve, VE7 SL , in British
Columbia, someo ne I had occ asionally
worked during the intense F2 seaso n in
the fall of 200 I.

In looking back at this opening and
reali zing that there was an unu sual path
becau se of the location of the large num­
ber of sporadic-E form ations involved , I
realized that it was inherentl y possible to
work into areas of Europe that I norm al-
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Figure 2. Approx imate locations of sporadic-E formations , June 26, 2009 (0000 to
0100 UTe) . Note that sporadic-Eformations are in pink.

Iy do not hear durin g the summer seaso n,
so my focus was on listenin g to signals
rather than ca lling CQ. You can only
hope that the word gets out quickly on
intern et sites for stations in Europe to get
on at a late hour for them (late eve ning to
midnight for many of the stations in cen­
tral and eas tern Europe). I also wanted to
get a general idea as to how wides pread
the coverage was for the large amount of
sporadic -E formations that were present
on this day, so it was necessary to pull
data from other stations.

June 26 Observations
from Other Locations

After this opening, I solic ited co m­
ment s from other 6-meter operators in
different locations in the North ern
Hemi sph ere to see what they had ob­
served. The old saying "location, loca­
tion , location" bein g imp ortant with
rega rd to sporadic-E openings was cer­
tainl y appro priate here. Some stations
that I had expected to be in the thick of
things with this long-duration and see m­
ingly widesprea d coverage actually were
only on the fringe and thus heard only a
small part of the eve nt. (This is similar to
the exa mple that I cited earlier concern­
ing KJ4E, where I was on the fringe of
that June 1994 ope ning.)

I found out that several stations were
on the fringe of the opening, away from
the major ac tio n that the coverage
favo red. Whil e I was able to work many
stations in the UK area, there were some
stations in the UK area that were left out.
Co lin, MU0FAL, reported to me that he
heard nothin g at all during the opening,
and that F6KNM, who was located two
gr ids to the wes t of him , along with
F8BOF who was a little farth er away than
that, were both runnin g man y stations. He
reported that another UK station, Mike,
G3SEO, in the 1090 grid just north of him
heard no signals either!

A number of U.S. stations seemed to
be on the outer edge as we ll. Lefty,
K ITaL, who always see ms to be in on
European ope nings from his location in
Maine, reported that most of the signals
were going over his head and many were
weak and flutte ry sounding. He did man­
age to work TF 8GX in Iceland aro und
2 128 UTC, but nothin g in the UK area.
He seemed to think that the opening
favo red the W2, W3, W5, and W8 call
areas. As I discussed previously, the path
was not the norm al path from the New
England area up to Newfoundland and

then to Euro pe. Thi s would explain why
this day some of the New England sta­
tions did not do as well as the stations in
the W2, W3, W5 and W8 call areas. Other
stations, such as Jon , N0JK, reported that
only a few Europeans, such as in the
Canary Islands, made it into the Kansas
area on that day.

Perhaps the most interestin g observa­
tions came from the very active 6-meter
operator Joe Kraft , CT IHZE , in Portu gal.
Joe reported that this was the best 6-meter
opening into North America for 2009. He
was able to make ove r 250 QSOs during
two separate time per iods: 1349 UTC to
1454 UTC, and 1752 UTC to 0045 UTC
the next day !

In addition to the straightforward stuff
from the eas t coas t of the U.S., Joe was
able to make contacts into the Texas and
Louisiana area. Later in the opening, Joe
worked into new territory with contacts
in New Mexico and Arizona. Thu s, at the
time I was hearin g the wes t coast, Joe was
working into OM grids in the Californi a
area . A good estimate of the number of
sporadic-E hops from Portu gal to Cal-

iforni a would be at least four, possibly
five. It was not j ust the number of hops,
but also the fairly long du rations that the
signals were present for these co ntacts to
be made on 6 meters!

What was interestin g to me was that I
did not hear anyo ne from Europe after
0000 UTC , wh ile I was working doubl e­
hop sporadic-E into the wes tern U.S. I
think that I have a rough idea as to what
the plot must have looked like for the four
sporadic-E formations that were in play
at the time, and this is sketc hed out in fig­
ure 2. In this figure you ca n see that the
two sporadic-E formations to the west of
me we re in good alignment for me to
work into the weste rn U.S. and that these
two formations coupled with the two for­
mations to the east allowed CT IHZE to
work the same wes tern states . However,
the first formation located to the eas t of
my station (WB2A MU in the figure) was
not in a goo d pos ition for a path that
would be in place and would be able to
conn ect my stat ion to Euro pe at this point
during the opening. Thu s, only the west­
ern path was there for me with the two
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sunspot years of the solar rrurumum.
However, it can be stated that there did
not seem that there were any factors that
inhibited the season, so at least average
to better-than-average conditions were
generally observed throughout North
America on 6 meters.

Just like in the sport of baseball , you
have to play the game and not be on the
sidelines. In the case of 6 meters, it means
monitoring the band on a regular basis a
few times during the course of a day dur­
ing the summer, with the emphasis on the
mid-morning and early evening hours .
This also mean s calling CQ to generate
activity at the point when beacons are
being heard . The event of June 26th was
fortunately one of long-duration and sig­
nificant coverage area such that many 6­
meter operators were able to take advan­
tage of it. I hope that many of our readers
found similar results.

We take great pride in our work!

Custom or
Ready-Made

Coaxial Assemblies
Visit us on-line for cable

selection and great
prices

4. Only two Class C flares were ob­
served (July 5th and 6th).

All of this made for a very quiet month
with regard to solar activity . There was no
flare activity or coronal holes that would
have induced auroras to extend into the
lower regions of Earth and impact 6-meter
propagation in a negative manner.

Thus, if you were to ask a veteran 6­
meter operator from the northeast U.S. if
the summer of 2009 was a good time peri­
od from an overall perspective, many
might cite the lack of European contacts
during July as a negative factor. Even the
remarkable Japan to U.S. contacts that
were made in the summer of 2008 were
not made in the same number as during
the summer of 2009.

I am not too sure if the observations
that I made during the summer of 2009
were conclusive enough to state that spo­
radic-E activity is better during the quiet

:!.ld!J.~lf:J.Wtl ;!Jjj!;EnllJt.tUW..................._--- - - - - - - - - - - - - _.-

sporadic-E formations west of me, while
all four sporadic-E formations were in
play for CT IHZE to be able to work long­
distance into the western states!

Indeed, the geometry and math can get
kind of tricky when trying to construct
the probable path for multiple-hop spo­
radic-E paths , so the rule of thumb is to
work with approximations that would fit
the data and not strictly plot each path for
each station that is worked. It is best to
use approximate methods because of the
changing dynamics of four sporadic-E
formations and the signals that can actu­
ally be heard during a specific time peri­
od on 6 meters .

Summary
As it turned out , June 26th was the

major high point for the summer of 2009 .
After June 30th, when I worked CT3HF
at 5 PM local time in New York, I did not
work any more stations that were direct­
ly east of me across the Atlantic Ocean
forthe rest of the summer. No more Euro­
pean or African stations were entered into
my log book. However, during the month
of July , I observed 26 days of sporadic­
E activity , with 10 of those days being
double-hop events. (I had observed 26
days of sporadic-E activity in July 2004,
so this was not a new record for my sta­
tion location.) Double-hop events that I
observed were typically toward the south
into the Caribbean, and toward the west
into the western U.S. states . One of the
memorable QSOs was with HK7AAG in
Colombia on CW on July 22nd .

I received a report from Tom , K4SUS,
of an extraordinary day for him when he
worked four Hawaiian stations on July 6th
from 2018 UTC to 2122 UTC from his
location in Georgia. He had an antenna
setting using his 8-element 6-meter quad
of 270 degrees, and he pulled in KH6/
K6MIO , KH6HI, KH7T, and KH7XS at
about 5-level signal strength . Tom even
worked Japan, JL8GFB, on July 2nd on
CWo So there were surprises at times on
the "Magic Band" during the summer of
2009 for many 6-meter regulars.

In terms of geomagnetic activity, July
2009 was one of the quietest months in
many years, with the following observa­
tions being made :

I. The 3-hour Kp value only exceeded
3 on two days (July 14th and 22nd).

2. No sunspots were observed from
July II th through July 31st.

3. The solar flux at Earth value did not
exceed 71.6.
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California Hams Take 10-GHz
Contesting to the Extreme!

Combine extremely high frequencies, extremely low power, extremely good weather
with extreme enthusiasm and what do you get? The answer is in the results of the ARRL
10GHz and Up contest. WB6NOA describes the activities of California hams on 10 GHz.

By Gordon West,* WB6NOA

Sail Bernardino Microwave Soc iety "tine -up" party held eac h yea r bef ore the
ARRL's 10 GHz COiltests.

As Californi a hams, we need to con­
tinu ou sly upgrade our image at
every opportunity. Thi s includes

wild and wacky stations set up during the
ARRL 10 GH z and up two-part contes t
held in August and September every year.
First, we have activity monthly, thank s to
the San Bernardino Microwave Society
(www.ha m-ra dio.com/S BMS) . It even
televises its meetin gs ove r ATV via the
ATN network!

We have a goo d number of hams on
board , abo ut fifty so uthern Ca lifo rn ia
opera tors during the contes ts, plus anoth­
er co uple of dozen in the San Franci sco
Bay area. Some are old hand s at this with
their ow n hom eb rew tran sverter s, and
some are new hams with DB6NT trans­
verters for nearly plug-and -play to any
10- or 2-me ter multi mode low-power
tran sceiver (www.SS BUSA.co m/ham).
We don 't stop at 10GHz eith er. For eve ry
dozen X-band rigs, there is at least one
24-G Hz operator, plus a few higher up in
the bands as we ll.

Eac h yea r, a month before the ARRL's
10 G Hz co ntes ts the Sa n Bern ardino
Micro wave Society hold s a "tune-up"
party at a big open park , servi ng up a well­
ca librated antenna range. Eac h station
gets a dow n-ra nge ERP (effective radiat­
ed power ) measurement , and all stations
co mpete to be the last receiver standing
as the down-range test signal drops into
the ozo ne.

"The best part is eye balling how the
gear hangs on to the antenna sys tem!"
comments Bill Alber, WA6CAX. "So me
of the most bizarre-looking lash-ups did
best in the tune-outs," he adds, shaking his
head at some of the wild open-wired rigs
with almost half runnin g below I watt out­
put. Most of the travelin g-wave tubes

*CQ VHF Features Editor. 2414 College Dr..
Costa Mesa. CA 92626
e-mail: <wbtinoatiscq-vhf.co nt»
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could be seen resting comfortably in the
back seat, not pressed into action during
this short-range shootout. (Meas ured ERP
= power meter readin g, plus attenuator,
plus path loss, plus cable and mixer loss,
minu s ampli fier and horn ga in.)

In so uthern Cali fornia, we have the
luxury of working on our receive rs at
hom e, getting tun ed up for picking up
fo ur continuou s X-band CW beacon s:
10,368.300 MH z, N6CA, Palos Verdes;
10,368 .310, N6CA, Frazier Mountain ;
10,368.330, KE6JUV, Santi ago Peak;
and 10,368.070, WB6IGP, San Diego.

In the Bay area , these beacons serve the
bench tech well for final receiver tune­
ups: 10,368.325 , W6ASL, Mt. Vaca; and
10,368.020, KK6TG, Mt. St. Helena.

Mu ch credit goes to Paul Lieb ,
KH6HME, who is always ready to dr ive
to the top of the Maun a Loa volcano to
light off 10.368.350 MH z, the KH6HM E
Maun a Loa beacon , ye t to be heard here
on the mainl and.

For the 2009 co ntes t, there were eve n
digital modes on 10 GH z, including
JT 65, along with PS K-3 1. Word has it
that a few exc hanges were accomplished.

Howevervl ikely the most SSB ex­
changes came from the monster signal of
Robin, WA6CDR, high ato p Nevada's
Mt. Potosi, DM25GW, using an undi s­
closed amount of power and his 6-foot
d ish . His incre dible signa l and recei ve
sys tem was able to give a knife's edge
over the Sierra Nevada snowcapped
mountain range to link up with stations
north of the Bay area. Robin is also the
co ntro l ope rator fo r the Cactus linked
repea ter sys tem, se rv ing as the UHF
coordina tio n cha nnel, with multiple
repea ters tied in for the party-lin e effec t.

Th e 10-GH z operators on UHF coor­
di nation so unded a bit like air-traffic con­
trollers, passing instru ct ions in less than
3 seconds , making listening even to the
intercom channe l a thrill (and very
imp ortant !).

Visit Our Web Site
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Flat seas lead to strong 10-GHz signal s and contacts in the September ARRL
10 GHz and Up Contest.

The "EI Gordo " JO-GHz hom has a lot ofgain.

Frazier Moun tain , running a 4-foot dish
with 15 watts on 10 GH z and 8 wa tts on
24 GH z, the Fraz ier Mountain station was
able to hear from the Mexican bord er and
all the way north to Sacrament o.

I like to work IO-GH z maritime mobile.
The flat ocean makes for easy operating.
The 3-watt SSB Elect ronics setup sits
securely on the back of the Anixter dish

Ton y also operated 24 GH z, and he
indicates there were enough people on 24
GH z to make it worthwhile, but says
there is a lot more to learn about 24-GHz
propagation.

Many IO-GHz ham s operated as a
group on a hill, giving out multiple co n­
tacts on multip le rigs for some good po int
counts. Thanks to Frank, WB6CWN, on

This dish has plenty ofgain to work alit 700 miles on 10 GHz
with 10 watts.

"NOA, CDR, my carrier to you on 175."
"C DR, NOA, have your carrier, drop

and listen to mine."
"NOA, we got a peak; go sideband now."
All the whil e, multiple other conversa­

tion s were go ing on, on intercom, too .
Th e IO-GH z operators were quick to
stand by if they sensed some path records
read y to be set.

Famou s microwave expert Chip
Angl e, N6CA, offered plenty of OX after
his 1000-mile round trip drive from
southern California to the San Francisco
Bay area. I think his best OX was some­
thin g like 700 mile s to Robin , with onl y
a moderate-size dish and a few watt s of
power. A IOOO-mile dri ve certainly give s
credit to the man y rovers who went near­
ly that far as we ll.

"Do not dri ve a 40- year- old highly
modi fied sports car up dirt road s," com­
ment s Tony, KC6QHP. Tony expl ained
that nighttim e driving with H4 headlight s
is not recomm ended to find the microwave
hot spot. "So here I am, in the midd le of
nowhere, broken bulbs in the pitch black,
with no cell-phone coverage, and I end up
duct-t aping flashlights to finally get to my
destinati on." His bad luck was leaving his
FT-470 HT intercom radio somewhere at
the operating site.
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Tom, N6DCL, works 10 GHz dingy mobile.

WB6NOA 's 10-GHz dune-buggy system.

to be lookin g for spec ial operating per­
mits for this equipment.

Mel , WA6JBD, co llec ts and posts
planned operating locations for anyone
looking to be listed . Thi s posting begin s
about a month before the event and se rves
as a very important "heads up" for thi s
success ful operating eve nt. When you see
three pages of planned ham radio opera­
tor acti vity, you quickly get the message
that not operating during this important
weekend will be dul y noted by your
absence from the list. It also serves as an
excitement-builder when you see where
some of the operators are spending a
whol e day to wo rk for distant -contact
records.

"When you see Pat , N6RMJ, driving
well ove r 10 hour s to get to a microwave
high spot, you can no longer complain
that your 45-minute hike up a hill lugging
all your gear wa s any big de al!" add s
Alber, WA6CAX.

Where higher power than I watt was
abso lute ly required, the signal needed to
be jammed through a huge mountain
range. Wh en Robin, W A6CDR, was
blasting his monster signal through the
Sier ras, receiving stations indi cated an
amazing 15-degree reception az imuth
when rotating their dish antennas for
maximum incoming signal strength.

Out in the open, Chip, N6CA , actuall y
operat ed mobile-in-motion with an omni­
direct ional 10-GH z antenna, giving out
grid sub-squares every 10 miles. 'T he
only hard part was keeping a log," laughs
Chip , sounding pretty happy after making
some extremely long co ntac ts between
Mt. Potosi and north Sacramento.

Best of all, on 10 GHz is the sense of
camaraderie among the operators .The Iiai­
son chann els were full of non-stop coordi­
nation calls, and every operator took turns
getting a quick word in with friendly dis­
cipline durin g these two contests.

"And don 't forget your key," adds
Robin, WA6CDR, indicating CW is still
the ultim ate mode to pull DX out of the
microwave mud .

For those of you thinking of goi ng up
to 10 GH z, go to <www.SSBUSA.
com/ham> and see how the imported
from Europe tran sverters are 95% plug­
and-play. Just make sure your local rig
stays locked on to 110 more than 1 waft
output, and you' ll be set to explore the X­
band. Oh sure, there was a smattering of
FM operation as we ll, but the serious X­
band er works SSB , CW, and now, some
of the digital modes.

Hear you on X-band soo n!

10 GHz dune-buggy mobile-at-rest using
both the Ani xter dish as well as the
Prodelin 0.84 MKu-Band System , with a
KC6UQH homebrew transition .

Robin reported some amazing contacts
with milliwatt stations hundreds of miles
away . On the UHF intercom channel, he
had a distant to weak station continuous­
ly transmit a carri er. When a passing air­
liner briefly opened up the path , he would
hear, "go sideband, call now ." The impor­
tance of monitoring the liaison frequen­
cy in "rea l time" was paramount, as the
aircra ft enhancement sca tter only lasted
for about 10 seconds.

Som e operators found that the local
southern California fires had closed off
their secret mountaint op operating loca ­
tions, and for some of the forestry loca­
tion s, wary Forest Ran gers were rum ored

using a Casseg rain feed and a short sec­
tion of X-band flexible waveguid e.
Every thing is lashed to a 5-foot tripod, and
a compass keeps me pointed in the right
direction. As long as a steady course is
steered, the rolling motion is hardly
noticed on transmit or receive. Likely, the
conductive ocea n water acts as a reflector.
Our best DX was well over 400 miles on
several occasions with this relat ively
small dish.

"I squeaked out 200 miles plus, run­
ning 300 milliw att s and my littl e horn
antenna, right at the water line," com­
ment s Tom Redler, N6DCL. The small
horn was attached to flexible waveguid e,
and this allowe d for eas y pointing. Just
be sure to keep the horn ' s polari zation
hori zont al !

When not out on the water , 1 operated
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Moon perigee .
Excellent EME conditions.
Quadrantids meteor

shower.
Moon last quarter.
Poor EME conditions.
New Moon.
Solar eclipse.
Moon apogee. Poor EME

conditions.
Moon first quarter.
Moderate EME conditions.
Moon perigee.
Full Moon.
Excellent EME conditions.
Moon last quarter.
Poor EME conditions.
Moon apogee.
New Moon. Poor EME
conditions.

Poor EME conditions.
Moon first quarter.
Moon perigee.
Full Moon. Moderate EME

conditions.
-EME conditions courtesy W5LUU.

Feb. 21
Feb. 22
Feb. 27
Feb. 28

north-south shower producing an average
of 120 meteor s per hour at its peak.

The second, the Ursids, is predicted to
peak around 1330 UTC on December 22.
It is an east-west shower, producing an
average of no more than 10 meteor s per
hour , with the very rare possibility of
upwards of 90 meteors at its peak .

J anuary: The Quandrantids, or
Quads, is a brief but very active meteor
shower. The expected peak is on January
3-4, with up to 40 meteors per hour at its
peaks. The actual peak can occur three
hours before or after the predicted peak.
The best paths are north-south. Long­
duration meteors can be expected about
one hour after the predicted peak .

For more information on the above
meteor shower predictions see Tomas
Hood, NW7US' s propagation column in
this issue . Also visit the International
Meteor Organi zation's website : <http://
www.imo.net>.

Jan. 23
Jan. 24
Jan. 30
Jan. 30
Jan. 31
Feb. 5
Feb. 7
Feb. 13
Feb. 14

Jan . 7
Jan. 10
Jan. 15
Jan. 15
Jan . 17

Jan . I
Jan . 3
Jan. 4

Moderate EME conditions.
Full Moon .
Moon perigee.
Good EME conditions.
Moon last quarter.
Moderate EME conditions.
New Moon .
Leonids meteor shower.
Moon apogee . Poor EME

conditions.
Moon first quarter.
Full Moon.
Moon perigee.
Excellent EME conditions.
Moon last quarter.
Geminids meteor shower.

Poor EME conditions.
New Moon .
Moon apogee . Poor EME

conditions.
Winter Solstice.
Ursids meteor shower.
Moon first quarter.
Moderate EME conditions.
Full Moon.
Lunar eclipse.

Dec. 21
Dec. 22
Dec. 24
Dec. 27
Dec. 31
Dec. 31

Dec. 16
Dec. 20

Nov. 24
Dec. 2
Dec. 4
Dec. 6
Dec. 9
Dec. 13

Nov. I
Nov. 2
Nov. 7
Nov. 8
Nov. 9
Nov. 15
Nov. 16
Nov. 17
Nov. 22

November: The Leonids is predicted
to peak around 1715 UTC on November
17. As with last year ' s shower, this year' s
peak may go largely unnoticed.

December: Two showers occur this
month . The first, the Geminids , is pre­
dicted to peak around 0510 UTC on
December 14. The actual peak can occur
2.5 hours before or after the predicted
peak . It has a broad peak and is a good

Current Contests
November: The ARRL 2.3 GHz and

UP EME Contest will be held on No­
vember 7-8,2009.

January: The ARRL VHF Sweep ­
stakes is scheduled for the weekend of
January 16-18, 2010.

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

www.cq-vhf.com Fall 2009 . CQ VHF • 35

L-. _



What 16 Your Location?

During the course of most amateur radio contacts, giving your precise
location is not critical. However, during emergency communications
correctly giving your location is essential. Here K6S0J describes how to
properly state your location.

By D. W. Thorne, * K6S0J

If you hear someone ask, "What is yo ur
location?" or say , "Say your location."
(on pho ne), or send "QTH?" (on CW)

how do you rep ly? The correct answer
will vary based upon the time, place, and
situatio n. To state your locati on effec­
tive ly and appropriately takes knowledge
and experience in proper operating pro­
cedures plus a little commo n sense.

If I break a pile-up working a DXpedi ­
ton stat ion, I would say to the OX: "You
are 59 in north ern Ca lifornia." That infor­
mation is all the OX station would need
or desire. If I say much more, I will prob ­
ably be ignored (or worse) and run the
risk of being labeled "a lid."

However, "armchair OX operators"
(engaged in a casual QSO) in other coun­
tries may be interested in knowin g what
county or city I live in, or some other geo­
graphical or historical information about
the area in which I live. For example, "I' m
40 miles northeas t of Mt. Shasta, which is
14,192 feet high." VHF and UHF opera­
tors are ofte n interes ted in knowing from
what grid square your signal is orig inat­
ing. For exa mple, "I am in Siskiyou
County, Ca lifornia, grid square CN9 1."

By contrast, most stations in a public
service net need to know a station's
approx imate location becau se they may
have message traffic to a certain general
area. Say your location in a manner such
that most peop le will recog nize where you
are located. When working OX or stations
around the U.S., I usually say my location
as, "I am located in northern California,
10 miles south of the Oregon border." The

"e-mail: <k6soj@wrrl.org>
This article first appeared in the December
2008 issue ojEMCOMM MONTHLY and
the WRRL (see:
<http i/Zwww.emconun.org> and
<ttpt/Zwww. wrrl.org» }. It is reproduced
here courtesy rif EMCOMM MO NTHLY .
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reason I add the seco nd part is because
many people think of Sacramento and San
Francisco as "northern Ca lifornia," and I
am actually 300 miles north of those pop­
ulation centers! I might also add, "I am
115 miles inland from the Pacific Coast,"
and/or add, "I am in Siskiyou County," or
the name of my nearest town, which is
Macdoel. My location information
depends upon the type of contact.

In EmCo mm (emerge ncy co mmunica­
tions) work, whether it is local VHF or in
wider -area HF nets and co ntacts , the
casual guide lines change. Information
must be more spec ific ! When reporting
an emergency incid ent , such as an auto­
mobi le acc ident or some lost hikers just
found in the woods and urgent help is
needed, all the examples given above are
useless to first responders!

Once co ntac t with another station is
established, the location pro vided must
be accurate and specific. The locati on
must be stated in such a way that rescuers
can find it and in such a manner that the
location stated cannot be mistaken for
any other place! The locat ion must also
be sent in a way that the receiving station
and/o r age ncy will recognize any land ­
mark reference s yo u are say ing . (Of
course, yo u must know where you are !)
When reporting to an amateur radio oper­
ator who will be relaying the message to
local autho rities who (ho pefully) are
famili ar with the area, you should refer­
ence local roads, landmark s, and other
topo graphical features.

Saying Your
Location Effectively

Here are some exa mples of how to say
your locati on effective ly:

" I am reporting a house fire at 8 11
North Flame Street, Bel ltown; cro ss
street 8th Ave."

"The acci den t is on HW Y 97, approx­
imate ly 14 miles south of Midl and ."

" I am on HWY 39, one- quarter mile
north of mile marker 14 in Cormorant
Co unty."

"The smo ke is on the wes t side of
Sheep Mt. at about 550 0 feet eleva tion."

" I have broken down eas t of Interstate
5 approx imately 20 miles in on fores t ser­
vice road 46N32W in the Goosenest
Ranger District." In this case yo u should
also give your co lor and type of vehicle
so that the emergency responder can
know what to look for when responding
to yo ur disabled vehicle emergency.

Suppose yo u are enjoyi ng a boat ing
vaca tion and you are ca lled upon to make
a distress ca ll from somewhere on the
shores of Lake Powell , Utah. Your home
is far away and you are not familiar with
the area. After ca lling "Mayday,
Mayday, Mayday" on 20 meters, you
establish co ntac t with a capable station in
Palm Beach , Flor ida and you say, "I am
reporting an emergency on Lak e Powell
in Utah; hou seb oat ex plos ion with 14
injured persons." <pause> "No tify Utah
State Police." <pa use> "We are six miles
north east of the fue l dock at north end of
lake." <pause> " I am standing by for your
reply." The receiving station then co n­
firm s that the informati on has been re­
ce ived and understood .

As long as the signals are suffic iently
read abl e , the receiv ing statio n must
maintain co ntro l of the frequ ency. If
other stations "break," he/she sho uld say ,
" I am handl ing emergency tra ff ic. All
statio ns please sta nd by and mon itor
unless ca lled."

I was once in the process of handlin g an
actual emerge ncy situation and had to ask
five stations, all of whom "wanted to
help ," to please stand by. Good intent ions
and a willingness to help may delay a res­
cue. If you hear actual emergency traffic
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NEW! High Performance Transverters

maybe a divider, I still had no clue as to
his location. Be careful what you ask
for-and be ready for it !

Occasiona lly we hear a mobile opera­
tor give his/her location as, "I' m en route
or headed to ." Now that' s very
nice to know, but it doesn 't have anythin g
to do with where he/ she is at that time!
One can be "en route to" somewhere from
anywh ere ! NCS and other net stations
need to know where you are now in the
event there is a request for current road
or weather information. Where you are
headed may or may not be of value .

GearHarness
Hands free
transport fo r you r
handheld and ot her gear.

Leather & Neo
Pouches
Custom sizes to fit
you r handh eld.

Radio Wallet
Travel case for your
handh eld and
accessories.

831-427-8197 • KC6QLB
www.powerportstore.com

sales@elecraft.com
Phone: (83 1) 662-8 345
P.O. Box 69, Aptos, CA 9500 1-0069

NEW!
432 MHz

Transverter

• From -20 dBm to 8 W Drive

• Sequenced keying output

• Built-in 1a-segment
LED wattmeter

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

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

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

'VELECRAFT
www.elecraft.com

• Low Rece ive NF
(typically 0.8 dB)

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

• Single-port and dual-port
IF connections

50, 144, 222 MHz
20 - 25 W

HamTestOn lin e™
Web-based training for the
ham radio written exams

~ Quick, easy way to learn.
~ 100 % guar antee d - you pass t he

exam or get your mo ney back.
~ Better than random pract ice tests.
~ Provides additional informat ion.
~ Presents conc epts in logical order.
~ Tr acks progress on each question.
~ Focuses on you r weak areas wit h

"i ntelligent repet iti on" .
~ Bet ter than books - quest ion drill

keeps you engaged.
~ Try our fr ee tria l.

www.ham t est on li ne.com

" I' m at the college."
One day as I was serving as net con­

tro l for a regional net , a station checked
in and identifi ed as bein g in northern
California. I was intere sted in knowing
more and asked , "Can you be more spe­
cific as to your location?" He rep lied by
saying the nam e of a mo untain peak ,
with which I was not familiar. I queried
the operator again who rep lied by giv­
ing his latitude and longitude. We ll, I
guess I got what I deserv ed! Wi thout
having a map of his area handy (with lat­
itude and longitude lines), a ruler , and

in progress, do the following: Listen care­
f ully, write down everything you hear, and
stand by in case you are needed.

The receiving station in the above inci­
dent would then noti fy the Utah State
Police direct ly, or call his/her own local
9-1- 1,oreven the U.S.Coast Guard .Then
the rece iving station confirms to the sta­
tion reporting (or iginating the distress
call) that the incident has been reported
to a competent authority.

The calling station and the rece iving
station should maintain contact until help
has arrived, and possibly eve n afte r first
responders are "on scene." (Responders
may not have contact with the dispatch
center.)

If the "on scene" station is on battery
power, the transmissions should be min­
imized. Ask the receiving station to main­
tain a radio watch and keep the frequen­
cy clear. Make a schedule as to when you
will call again-for exa mple, "I will call
every ten minutes," or "I will call you at
the top and bottom of each hour."

Other traffic from the reporting station
might include: "We will signal with
smoke or aerial flare when rescue craft
are spotted." If you have a GPS receiver,
"Our position is 37 degrees 30.3 minutes
north by 110degrees 28.7 minutes west."
(The EMCOMMWEST bulletin No. 176
covers how to send geographical coordi­
nates. See: <htt p://www .emc om m.org/
svares/arc hives/number I76.htm>.)

To review: How you reply to the ques­
tion "What is your location ?" will vary
depend ing upon the time, place, and sit­
uation. To "say your location" effective­
ly and appropriately requires knowledge,
experience, and (most importantly) being
able to think clearly under pressure!

How Not to
Say Your Location

Here are a few voice repli es to the
query: "What is your location?" These
responses were actually heard on the air.
Sadly, some of these responses occurred
durin g actual emerge ncies.

" I' m at home." (I guess this person
believes that he is so famous that every­
one must know where he lives!)

"I' m on the highway, just past the
SPEED LIMIT 55 sign."

"I' m parked by the big green gate."
"I don't know. Honey, where are we?"
" I' m on Interstate 5." (Interstate 5 is a

long highway, which narrows location
possibilities to about 2000 miles. One
might as well have said, "I' rn on Main
Street.")
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EmComm Gets Sky-High Boost From
AMSAT's Phase IV Geostationary Satellite

A new era for amateur radio in disaster communications may soon be ushered in.
Under consideration by AMSAT is a proposal to equip a geostationary satell ite with
AMSATEagle /Phase IV Advanced Communications Payload (ACP) . Should this
proposal become reality, it could enable the quick deployment of amateur radio
teams into disaster zones and thereby provide unprecedented disaster
communications support. Here K9JKM describes how that proposal may roll out.

By JoAnne Maenpaa, * K9JKM

Amateur radio has an outsta nding
record of ass isting with eme r­
ge ncy co mmunications. Emer­

gency serv ices recogn ize the hard work
of hams aro und the world. We are some­
times the first and only link to the outside
world unt il more help arrives. We pro­
vide additional co mmunica tion link s
when the publ ic safety channels clog with
disaster traffic. We fill in the coverage
holes that almos t eve ry communications
sys tem exper iences .

One of the most co mmon disaster co m­
mun ications intero perability prob lem s
arises when multip le age nc ies are re-

"e-mail: <k9jkm@amsat.org>

qu ired to respond to an incident. Eac h
age ncy may utilize different radi o fre­
quenc ies, digital vs. analog mod ulation,
and have limited ability to retune its
equipment. At times, the geog raphic real­
ities of the response environment impose
additional co nstrai nts. Co mmunica tion
prob lem s of this type are so co mmo n that
the US Depa rtment of Homeland Secur ­
ity has es tablished its Office for Inter­
opera bility and Compatib ility to address
the probl em . I Am ateur radi o opera tors
have been able to fi ll in various interop­
erability prob lems with our frequencies
and equipment.

Hams are well acquainted with radio
coverage pro blem s while providing

emerge ncy co mmunica tions. The high­
frequ ency bands suffer fro m hourly to
daily propagation challenges . VHF and
UHF simplex channels have limited geo­
graphic coverage . A repeater improves
coverage while restricting all operations
to its fixed channel pair s. Most of our cur­
rent operating modes offer voice co m­
munications only. If data is transmitted it
is suppor ted at low rates such as 300,
1200, or 9600 baud .

Real world exper ience followin g dis­
asters such as 9/1 1, Hurricane Katrina,
and most recentl y with Hurricane Ike
have show n that the firs t responders face
dam aged or destroyed co mmunica tion
infrastructu re. Adding to the probl em is

ACP Ground Station

ACP Ground Stat ion

ACP Ground Station

On-Orbit Payload
forwards digital

packets frommultiple
uplinks onto single

downlink

3400-3410 MHz

Single
Multiplexed
Downlink
Channel

5650-5670 MHz

ACP Ground Station

ACP Ground Station

Multiple
Uplink

Channels

ACP Ground Station

Figure I. Advanced Communications Package multi -user network design proposed by Tom Clark, K310 . Tim Salo, ABfJDO
proposed an IP-based design fo r the Earth stations and satellite. greatly expanding the transport ofmultiple-user applications,
including voice, video, and data. Both papers were presented at the 2008 AMSAT Space Sympos ium in Atlanta, Georgia.
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Learn More about Your Role in Emergency Comm unications Sup port
Many resources are available to familiarize yourself with the Incident Command System

and to help you understand the Section roles that you may be called upon to provide ama­
teur radio communications support.

The ARRL offers interactive, on-line training in its Continuing Education catalog at
<http://www.arrl.org/cce/courses.html>. Refer to the Amateur Radio Emergency Commun­
ications (AREC) course offerings.

FEMAoffers a versionof the National Incident Management System- Incident Command
System Emergency Field Responder Field Operating Guide (undergoing review) at:
<http://www.fema.gov/pdf/emergency/nims/erfog.pdf>.

On-line training is available from FEMA for:
• Individuals-see <http://www.fema.gov/aboutltraining/individuals.shtm>.
• Emergency Management Responders-see <http://wwwJema.gov/about/training/

emergency.shtm>.
• Role of Volunteer Agencies-see: <http://www.training.fema.govIEMIWeb/IS/is288.

asp>.
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that the remaining few wireless channels
avai lable become qui ckly clogged.

OK already! Enough discussio n of the
problems we are all aware of! How abo ut
some solutions? A design under study at
AMSAT proposes flying an ana log and
digital 5- GHz uplink/3-GHz downlink on
a geostationary satellite carrying the
AMSAT Eagle/Phase IV Advanced Com­
munication Payload (ACP). This could
enable an amateur radio "Go Team" to
quickly provide unprecedented disaster
communication support services between
stations within range ofthe satellite's foot­
print. Stay tuned to learn more about this
satellite being designed. You will learn
how it may fit into the US Department of
Homeland Security 's Nat ional Incident
Management System and its Incident
Command methods of operating.

The AMSAT Advanced
Communications Package

The AMSAT Eag le design team is
proposing a communications payload
that utilizes the amateur microwave allo­
cations. With K3 IO's "strawman" de­
sign , the digital AC P channels wo uld also
be accompanied by some more conven­
tional "bent pipe" linear transponder
channels. Realizing that microwave
Earth station design is beyond the scope
of most hams, the Eagle team is consid­
ering options to make an ACP-capable
Earth station within reach of most radio
amateurs. The design work is still on­
going, but it has been proposed that the
Earth station may be distributed along the
lines of the project kits offered by the
Tucson Amateur Packet Radio group
(T APR). Radio-link budgets are bei ng
designed so the average Earth station
could leverage the use of 0.9-1 .0 meter
(36-40 inch) diameter dis hes and wo uld

www.cq-vhf.com

appear simi lar to insta lla tio ns used for
home satellite television .

A rideshare opportunity for the Eagle
AC P means that AMSAT would be
allowed to attach its radio pay loads to a
geostationary communications satellite.
The "mother ship" would provide hun­
dreds of watts of DC power over a span
of 10 to 15 years . The main satellite
wou ld also perform all station-keeping
and Earth-pointing navigational duties
for keeping high-gain antennas pointed at
Earth. For the amateur operator on Earth ,
within the satellite's footprint, it means
that no tracking would be required once
the signal is acquired. You would be able
to aim your antenna at a predictable, fixed
poin t in the sky.

Launch opportunities under study will
place the amateur payload over the equa­
tor, offering 365/24/7 amateur sate llite
avai labil ity for 30-40% of the Earth
be low. Future geostationary rideshare
opportunities over the upcoming years
will allow AM SAT to expa nd the Eag le
constellation to provide 365/24/7 world­
wide amateur satellite coverage. Exciti ng
times are ahead for amateur radio in space!

Unprecedented Emergency
Communications Opportun ity

The Un ified Command/lncident Com­
mand System (UC/lCS) has evolved to
be the standard model for most local,
state, and federal emergency response.
Modern emergency management in­
cludes pre -planning as many likely dis­
aster scenarios as possible . Logistical
support is enhanced when the emergency
responder's equipment is either rapidly
deployable or already pre-positioned
based upon these pre-planned sce narios.

Whe n an inciden t activates the re­
spo ndi ng agencies, the key participants

U.S. Environmental Protection Agency,
Chair

U.S. Coast Guard, Vice-Chair
U.S. Department of Agriculture
U.S. Department of Commerce
U.S. Department of Defense
U.S. Department of Energy
U.S. Department of Health and Human

Services
U.S. Department of the Interior
U.S. Department of Justice
U.S. Department of State
U.S. Department of Labor
U.S. Department of the Treasury
U.S. Federal Emergency Management

Agency
U.S. General Services Administration
U.S. Nuclear Regulatory Commission
U.S. Department of Transportation

Table 1. U.S. National Response Team
member agencies.

are those teams included in these pre­
planned scenarios and that have partici­
pated in the Incident Command training
and drill situations. In many cases
responding individuals or teams outside
of the scope of the Incident Command
pre-planned environment are treated as
convergent volunteers. Convergent vol­
unteers-who are viewed as well-inten­
tioned but untrained, unprepared, and
incompatible-with-ICS responders­
may be turned away in most scenarios or
held in a holding area until a need is iden­
tified . In other words, in the modern
emergency communications environ­
ment, simply showing up with a radio
likely wi ll not automatically get you a
sea t on the communications team.

Reli able, constant-coverage satellite
communications could offer a uniq ue
communications tool to en hance an
Emergency Manager's capability to stay
in touch with the diverse teams operat­
ing as segments of the Incident Com­
mand System. Amateur radio operators
have become part of the UC/ICS re­
sponse models in their communities and
have already begun to fit into pre­
planned roles as a communications inter­
operability solution.

The Eagle ACP multi-channel, multi­
mode (voice, digital, video) capability
needs to be introduced to the Incident
Command community and become a part
of its disaster planning scenarios in order
(I) to gain acceptance by the responder
community as a viable communications
so lution, and (2) as a means of securing
the interest and support of lau nch fund-
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Figure 2. Basic Incident Command structure.

of the disaster area may require spec ific
res ponse of certai n age ncies or asset s.
Incident res ponse pre-p lanning has iden­
tified the appropriate age ncies and ga ined
their agreement to the response plans.

The major bu ilding blocks of the
UC/ICS response system are pre-pl ann ed
and rehearsed by the responsib le agen­
cies within their ow n jur isdictions and
with the entire Respon se Team . Th ese
bu ild ing blocks are defined by the In­
cide nt Co mmand Sys tem. For AMSAT
and amateur radio operators to provide an
effec tive so lutio n as a communica tions
asset , the associated disaster pre-plan­
nin g should include the ca pabi lity of
ama teur radio operator s equipped with
the AC P sate llite link in the Incident
Co mmander's toolbox.

ing sources in the new pay-as-you -go
launch environment.

In previous disc uss ions of launch op­
portunities, AMSAT discovered that the
business env iro nment for ge tti ng into
orbi t has changed conside rab ly over the
years . Many prior ama teur sate lli tes
reac hed orbit ridi ng along as ballast to
balance out the primary payload . It used
to be tha t increasing the payload weig ht
mea nt an eq ual reduction in fuel capac i­
ty . In co ntras t, modern lift vehicles have
excess boost ca paci ty over the require­
ment s of most of their prim ary payloads.
However , both co mmercial and govern­
men t launch organiza tions have discov­
ered the co mmerc ial value of every cubic
inch of space and ounce of we ight aboard
their vehicles. AMSAT will need to gen­
erate a mission that exc ites potential
funding sources. Amateur radio proje cts
in space will have to justify our use of the
resources beyond laun ch ing a platform
that supports cas ual conve rsatio ns by a

Chemical Emergencies
Dam Failure
Earthquake
Flood
Hazardous materials
Heat
Hurricane
Landslide
Nuclear Power Plant
Terrorism
Severe Thunderstorm
Tornado
Tsunami
Volcano
Winter Storm
Wildfire

Table 2. Federal disaster-type plannin g.

gro up of hobbyists and experimenters.
Let ' s next ex plore the Nat ion al In­

cident Management Sys tem (NIMS) and
demonstrate how amateur radio in space
enhances disaster communica tions.

National Response Overview
Of the multitude of disaster sce narios

likely to affec t the c ivilian pop ulation ,
most may be managed by the age ncies
part ic ipat ing in the Nati on al Response
Team . This is an organiza tio n of 16 fed­
eral age ncies with emerge ncy resources
that are empowe red via legislative
author ity to plan , coo rdinate, and part ic­
ipate in emergency res ponse .Th ese age n­
cies are summarized in Table I.

The National Response Team
Nat ural di sasters such as hurri canes,

torn adoes, ea rthquakes , and wildfires
req uire the resources of several local,
state, and fed eral age ncies . Th e US
Nationa l Response Team also provides
technical ass istance , resourc es, and coor­
din ation on preparedn ess planning, re­
sponse, and recovery activities for emer­
ge ncies not ca used by nature. Thi s
includes emerge ncies involving haz­
ardous subs tances, pollutant s, co ntami­
nants, and weapons of mass destruction
in natural and techn ological di saster s.
(See Table 2.)

The UC/ICS response sys tem provides
a flexible management tool , allowing
agenci es best equipped to handle spec if­
ic eve nts to assum e lead roles. For exam­
ple, a hurricane response may likely re­
quire more invol vement of FEMA
personn el than fro m the Departm ent of
State. At times, geographic demarcat ion

Incident Command System
The Incident Co mmand Sys tem allows

for sys tema tic, standa rdized, on-scene
managem ent that ado pts an integ rated
organizat iona l structure growing to
match the complex ity and dem ands of
any single incide nt or mul tipl e incidents
and is not hindered by j urisd ictio nal
boundaries.?

Th e basic struct ure of an Incident
Co mma nd System is show n in figure 2.
Eac h of the functiona l sec tio ns of the
UC/ICS provides AMSAT and amateur
radio operators an opportuni ty to intro­
duce an interoperabili ty rad io link . Many
radio links may be req uired wi thin indi­
vid ual sec tio ns when they are co mpose d
of several functionally divided teams or
are geographica lly separated. Th e ICS is
design ed to tel escop e outward as re­
sponding resources are brou ght to bear
and to telescope inward as the inc ident is
reso lved. ,

Th e Incident Co mma nd System was
origi nally developed to manage rap idly
moving wildfi res . It was designed to
address problem s such as:

- Too many people and job ro les report­
ing to one supervi sor

o Different orga niza tional struc ture for
every res ponding age ncy

o Incompatible and inadequate com­
munications

o Uncoordi na ted planning ca pability
for multiple age ncies

As the ICS has evolved, many local
and federal age ncie s have mand ated its
use. Almos t all emerge ncy response is
initiated at the local level whe n a prob­
lem is discovered. The ICS allows the
sco pe of the respon se to te lescop e out-
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Figure 3. Communications support scenario-Incident Commander with remote operations section.

Learn More about AMSAT a nd the Eagle Advanced Communication Package
AMSAT' s vision is to deploy satellite systems with the goa l of providing wide-area and

continuous coverage . AMSAT will continue active participation in human space missions
and support a stream of LEO satellites developed in cooperation with the educa tional com­
mun ity and other amateur satellite groups. Visit us on line at: <hllp://www.amsal.org>.

Eagle is AMSAT' s project to deve lop high-orbit, wide-area-coverage communications
satellite sys tems. A dual-use approa ch is utilized to provid e maximum flexib ility to allow
AMSA T to respo nd to high Earth orbi t laun ch opportunities . The same Advanc ed
Communicatio n Package payload is antici pated to be used for both a highl y elliptical high
Earth orbit as well as the rideshare geosy nchronous satellite.

ward as additional reso urces are add ed.
Th e eme rge ncy respon se maintains a
manageable spa n of co ntro l by dividing
the key tasks into sub-units co mmonly
ca lled "Sections" :

• Co mmand Operations StafT- The
Incident Co mmander is responsible for
develop ing the incide nt objec tives and
managing all incident operations.

Information Section-the Information
Officer' s role is to develop and release
informat ion abo ut the incid ent to the
med ia.

Liaison Section-the Liai son Offi cer
serves as the point of contac t to coo rdi­
nate activity between the Incident Co m­
mand and gro ups such as law enforce­
ment , Co ngress, etc.

Safety Section-the Safety Offi cer as­
sures the health and safety of the respon­
ders and affec ted pub lic popul ation .

• O peratio ns Se ction-respon sibl e
for all work directly applicable to the pri­
mary mission of emerge ncy respon se.
Thi s sec tion usuall y includes the fire
fighters, sea rch-and-resc ue teams, emer­
gency medical sys tem, law enforcement,
flood resc ue, etc.

• Pla nning Section- responsible for
co llec ting, eva luating, and reporting the
tact ical info rmation related to the inci­
dent , and for preparin g and updating the
Incident Action Plan.

• Logistics Sec tion-respo nsible for
providin g faci lities, serv ices, and mater i­
als for the incident respon se. This section
provides vehicl es, staff, shelter, food and
water, and manages the stag ing areas.

• Finance and Ad minist ra tion Sec­
tion- responsible for all finan cial ,
admin istrative, and cos t analysis of the
incid ent.

Each of the operating sec tions may be
co- located in a co mmand post with the
Incident Commander or may be located
elsewhere in the field. Staffing of the sec­
tions may be provided by a single agenc y
or by several age ncies. Inter-section com­
munications may be relativ ely simple in
the co-located , single age ncy respon se,
grow ing increasingly complex as the
sco pe of the disaster response req uires.

Communications become more cha l­
lenging when the Incident Commander

needs to add more age ncies to the inci­
dent team and to move operational com­
ponents out to the fie ld. Th e added age n­
cies may not have co mpatible radios;
remote sites will require es tablishment of
a so lid co mmunications link back to the
Incident Co mmander.

Th e Incident Co mmander may remai n
in a centra lized location , but the Oper­
ations Section' s wo rk and responding
staff may be sprea d ove r several miles,
c ities, co unties, or states du e to geo­
graphic accessibility, location of re­
sources, or simply being cut off from the
outs ide world. Th e Incident Co mmand
System ' s flexibil ity allows all Sec tio ns
and their staff to be remote ly located .

Takin g the multiple age ncy res ponse
example furthe r, the types of age nc ies
that could be included in the Operat ion s
Secti on incl ude fire , law enforceme nt,
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Radio Station

ICS Function C

Figure 4. Multiple incidents operating under unified command with AMSAT Eagle ACP communications support.

publ ic health , public wo rks, and em er­
ge ncy medica l se rvices, working togeth­
er as a unit or in combinations depending
on the situation. Many incid ent s may also
invo lve pri vate individua ls, co mpanies,
or non -government al or ganizations,
some of whic h may be full y train ed and
quali fied to parti cip ate as partners in the
Operati ons Sec tion.' Training and qual­
ification wi ll be the key to succ es sfully
introducin g the Eag le ACP and amateur
radio in space operators into the National
Response Plan .

The Incid ent Commander and staff
decid e upon the best organization of the
Operati ons Sectio n dep ending on the
type of incide nt and their operating plan .
Th e orga niza tional layout of the Section
may dep end upon geographic division s;
othe r times it may make sense to orga­
nize the Sec tion according to functional
responsib ilities.

Incident communication plans general­
ly establish radio networks organized as:

• Command Net-links togeth er the
Incid ent Command er with the command
staff and sec tion chiefs.
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• Tactical Net-several networks may
be organized to support the multiple fun c­
tion s or geographic areas of the Operation
Section .

• Support Net-track s the status of
. resources and logistical response to han­

dle resource requirements.
Figure 3 illu strates the expansion of

the basic Incident Command System
with a centra lly located Command Staff
and remote Operations Section employ­
ing the Eagle ACP for communications
suppo rt.

Operation in a Unified
Command Environment

An Incident Command struc ture may be
expanded into a Unified Command (UC).
The UC is a structure that brings together
the " Incident Commanders" of all major
organizati ons involved in a major incident
in ord er to coordinate an effective re­
sponse whil e at the same time carrying out
their ow n jurisdictional responsibilities.
The UC links the organization s respond­
ing to the incident and pro vides a forum
for these entiti es to make consensus deci -

sions. Under the UC, the various jurisdic­
tions and/o r agen cies and non- govern­
ment respo nde rs may blend togeth er
throughout the opera tion to create an inte­
gra ted response team .

Th e UC may be used whenever multi­
ple jurisdiction s are invol ved in a re­
sponse effort. These j ur isdictio ns co uld
be represent ed by:

• Geo gr aphic boundari es (e.g., two
states, Indi an Tribal Land )

• Governmental level s (e .g ., local ,
state, fede ral)

• Functi onal respon sibilities (e.g ., fire
fighting, oil spill, Eme rge ncy Medical
Services);

• Statutory responsib iliti es

International Response
Th e U.S. Nation al Response Team has

es tablished planning for int ernational
coordination with Can ada, Mexi co , the
Canal Zone, and othe r int ern ational
agencies:
• W ith Canada

* Canada-U.S. Jo int Inland Pollution
Contingency Plan , Annex III

Visit Our Web Site
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Extra Class book
Go to the top with
Gordo! 2008-20 12 book
includes all Elemen t 4
questions and answers,
along with Gordo's fun, I•educational exp lana- I
tions. Full of Gordo 's
great memory tricks for I

---- those tough math and i
electronic theory questions (wait 'til you •
meet uEli the Ice Man U)! GWEM $24.95 I

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

GWEW $39.95 •

I•
I

Extra Book &Software Package
Study at your computer and take practice I
exams as the W5Yl software scores your •
results and highlights areas that need fur- I
ther study. Software includes exp lana- I
tion s from Gordo's book . Package
includes Gordo 's Extra Class book and i
free Part 97 Book. ECS $49.95 •

I

GWGW $29.95

'" General Class book up·
o grade to the HF bands

with Gordo & W5Yl!
Gordo's manu al for 2007­
11 reorganizes all th e
questions into logical
topic groups for easier
learn ing. His explana­
tions includ e highligh ted

.;;;0 key words to help you re-
member th e material for test success.
Audio CD is full of great operating tips!

GWGM $20.95

General Book &Software Package
Study at your computer and take practice
exams. Software includes explana tions
from Gordo's book, scores your results
and highlight s areas th at need furth er
study. Free Part 97 Book. GUS $44.95

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

Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.O. Box565101 Dallas, TX 75356 Mention this ad for a free gift.
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1Bc:hnlil:iil~~) Technician Class for the
~.::-:":::' , . _. 2006-10 entry-level exam!

Gordo has reorgani zed
th e questions into logical
topic groups for easier

I learning! Keywords are•I highlighted in the expla-

I ,.F~%~_ ~:~~~/~h~e~ar~r~a~~~r
• test success. Web ad-! dresses for more th an 150 helpful, educa­
I tionaI sites. GWfM $18.95

Tech Book &Software Package

I
Packageincludes Gordo's book and Win­

• dows program that allows you to study at
I your computer and take practice exams.
I Gordo's explanations from the book are

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

•I Tech Audio Course on CD
Techn ician Theory Course recorded by
Gordo walksyou through what you need
to know for the Element 2 exam. Great! study companion to his Technician Class

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

I
•
I
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! * Canadia n Coast Guard
* Environment Canada
* Emerge ncy Preparedness Inform ation Exchan ge
* Publi c Safety and Emergency Preparedness Canada
* CANUTEC-Canadian Transport Emergency Centre of

the DOT
* Canadian/U S Atlantic (CANUSLANT) Joint Response

Team
• With Mexico

* U.S. Mexico Joint Contingenc y Plan ( 1999)
• The Canal Zone
• With Additional In ternationa l Agencies

*Organization for Economic Co-operati on and Developm ent
(OECD)

* Environmental Medi a Service s (EMS)
* United Nations Environment Programme
* Europea n Space Agency (ESA)
* International Federation of Red Cross and Red Crescent

Soc ieties
International emerge ncy response coo rdination presents

additional opportunities for AMSAT to offer ACS ground sta­
tion equipment and amateur radio ass istance. Some of these
age ncies may also be potential funding sources when the
AMSAT' s emergency communications capability is discussed
with them.

Conclusion

The National Incident Management System and the Incident
Command System provide AMSA T with the opportunity to offer

co mmunications interopera bility between seve ral responding
agencies. Our satellite link may prove most useful and more inter­
esting to Emerge ncy Managers when offe red in the context of
international, national, regional respo nse, and in mult iple agency
scenanos.

Som e question the viabi lity of seek ing gove rnme nt funding
for amateur radio projects. With the Eag le ACP AMSAT could
expand amateur radio ' s emergency communications ca pabili­
ty into a viable nation al and international resource. We need to
first build a mission that exc ites potentia l funding so urces ,
which is why this discussion has been focused on government
response to disasters. Our beneficial side effect will be the avai l­
abi lity of high-orbit tran spond ers for amateu r rad io experi ­
mentation and co mmunication in all the ways we enjoy them .
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By Miguel Enriquez, KD7RPP

ATV
Amateur Television for Fun and Education

"To the Moon, Alice"

Manyofyou will rememberthe above declaration, which
is from the 1950s television program The
Honeymooners, as Ralph Kramden ' s vacuous threat

whenever Alice, his astute wife , put him in his place. However,
to our amateur radio club memb ers at Pueblo Magnet High
School in Tucson, Arizona , far from bein g inane, the phra se
"To the Moon" also is more than a trivia answer to a distant sit­
com question. Furthermore, it is a message of hope and growth
and commitment.

Small ideas, hard work , and fun can become something real­
ly big. Th at is what has happened to the "little engine that
could," otherwise known as the Pueblo Magnet High School
Amateur Rad io Club.

It Sta rted with My HT
Four years ago my 2-meter HT came to life while I was teach­

ing algebra. The students wanted to know what the funny-look­
ing ce ll phone was all about. Lots of dem onstrati ons and expla­
nations ensued.

Thi s serendipitous eve nt led to the beginning of ham radio
use in the classroom to motivate the student s to learn and to
appl y the math . That same year our Arizona Instrument for
Measuring Standa rds (AIMS) math sco res skyrocketed at
Puebl o. Several reaso ns were attributed to the significant
improvement, and one of those reasons was the increased appli­
cation of math in the classroom becau se of ham radio.

*clo Pueblo Magnet High School Amate ur Radio Club, 3500 S. 12th
Ave ., TU CSO Il , AZ 85713
e-mail: <enriquezmatii cox.net>

Our club has continued to ex perience other ham radio suc­
cesses: an ARISS (Amateur Radio on the International Space
Station) contact, students earning their Techni cian and General
Cla ss licenses, the creation of the only amat eur television sta­
tion in a publi c school in the state, and other significant eve nts.

At present the Puebl o ARC has 27 members. Six tee n of those
members are also enrolled in a ham rad io class I have begun
teaching this year. The class- Rad io, Space and Wireless
Techn ologies-is offe red as an elective through our Ca ree r and
Technologies Education Departm ent. Th e cla ss foc uses on the
Technician and General licenses, pro viding instru ction and
support to students so that they may earn their amateur radio
licenses.

The class also focu ses on space techn ologies, with spec ial
interest in and study of amateur satellites . The Pueblo ARC has
a station setup to monitor and , once more of the students have
their licen ses, to use the "birds" for QSOs. As part of the prepa­
ration for satellite communication , the Pueblo ARC has dedi ­
cated many hours to understanding how this parti cular tech­
nology works.

Now CubeSats
For the last eig ht months we have been floatin g a trial bal­

loon, of sorts, to see if we can muster community support for
a next-t o-impossible objective: the design, construction, and
launching of a CubeSat ATV satellite by Pueblo Magnet High
School students.

Thi s would necessitate resources way above our present
mean s. It would also require some of our students to co mplete

L

Miguel Enriquez, KD7RPP, and a Pueblo Magnet High School
student talk about amate ur radio and CubeSats to a class in a

nearby school.
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Two students f rom the Pueblo Magnet High Schoo l show a
model ofa CubeSat to students in the nearby school.
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1.50
4.75
6.00
8.50

8.50

UG-21D19913
UG-21B19913
UG-146AIU

UG-B3BIU

"Speciali st in RF Connectors and Coax"
Part No. Descr lpllon Price
83-1SP· l0SO UHF Male. Amphenol $2.50 ea.

(10 or more) $2.40 ea.
UHF Male Silver Teflon, Gold Pin 1.50
N Male RG·8, 213, 214 Delta 4.00
N Male RG·8 , 213, 214 Kings 5.00
N Male Pin for 9913,9086,8214
Fils UG-2 1 DIU& UG-21 B/UN's
N Male for RG·8 with 9913 Pin
N Male for RG·8 with 9913 Pin
N Male to 50-239, Teflon USA

N Female to PL-259, Teflon USA

The A.F. Connection
213 North Frederick Av e., ' 11 CO

Gaith ersburg , MO 20an · (301) 84D-54n
800-783-2666

FAX 301-869-3680
www.lherfc.com

Comple te Selection Of MIL-SPEC Coax. RF Connectors And efays

PL-259/AGT
UG-21D1U
UG-21BIU
9913/ PIN

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

Receivers, Remote Base.
Two -Year Warranty

www.hiprorepeaters.com

Maggiore Electronic Lab
645 Doe Run Road , Coat esville. PA 19 320
Ph: 610-384-755 5 I Fax: 610- 384-7446

Kanga US
is back!

KK7B Kits - microR2 , microT2
6 and 2 meter converters
6 and 2 meter CW TX's

Improved microR1 ,
UQRP TX MKII , TiCK and
CWTouch Keyers/Paddles

PICEL3 PIC Trainer,
AADE UC Mtr

www.kangaus.com

ject. Mr. Stewart Slonaker, a fourth/fifth
grade teacher at JP is presentl y study ing
for his Techn ic ian license . Th e Pueb lo
ARC has begun providing the equipme nt
and energy to help Jefferson Park School
build its own amateur space station.
Wit hin weeks, JP stude nts will be able to
listen to the International Space Station
as in flies above the Tu cson skies from
hori zon to hor izon. Some of the students
are also preparing for their Technician
license exam.

The station wi ll also provide them
wi th the abi lity to tra ck and receive
wea ther sa te ll ite signa ls, whi ch the
students will begin to convert into
weather images from space. In addition,
an ATV station is in the plans for this
yea r, allowin g our students to provide
instruction via ATV to the elementary
school, whic h is located about six mi les
across town.

The vis ion required to successfully
deliver and launch a CubeSat sa tellite in
ten years requires co mmitme nt and
courage. Commitment of soul is the more
difficult. The students who are dreaming
of this very diffi cult challenge are already
demonstra ting a new level of dedi cati on
to their studies and to ham rad io. They
understand that a personal sac rifice wi ll
be req uired from each one of them if we
are to succeed in our mission . Their par­
ents are also ex press ing support and
dem onstratin g it as well by talkin g to their
children about the hea vy respon sibilities
the y are undertaking.

Furthermore, I, as a mathematics and
ama teur radi o teacher, love it. My job
gets eas ier and infinitely more fun by the
seco nd.

73, Miguel , KD7RPP

Finding WorldRadio Online
To access the current issue of WorldRadio Online as

well as past online issues, helpful downloading tips and
other information, you'll need to go to the WorldRadio

Welcome Page on the CO website.

Here's how to do it:
(1) Go to the CO homepage at:
<www.cq-amateur-radio.com>.
(2) Find the WorldRadio Online logo to the left of
the CO magaz ine covers . Click on it. Th is will take
you to the WRO Welcome Page , where you will

have several options. There are links to a variety
of informational pages. We recommend that you

read the "Viewing and Downloading Tips" before doing
anything else . The Back Issues link will take you to pre­

vious issues (beginning 2/09) to download and view. Enjoy!

As the pictu res demonstrate, our radio
club members are very busy making pre­
sentations to elementary school children,
other high schoo l students, and parent and
administrator gro ups. These demonstra­
tions and present at ion s are designed to
both inform the audiences about the exc it­
ing act ivities we have undertaken and to
generate support for this ten- year project.

The students are scheduled to make a
presentation to the T ucson Unified
Schoo l Distr ict in November, noti fying
them that we have embarked on a mis­
sion of serious co nsequence and that we
are not asking for any mon ies from them.
The cos ts of the satellite will be earned
through gra nts and co ntributions to the
project. We already have a "Pennies for
Satell ite" box in the rad io shack where
stude nts, parent s, and teachers are en­
courage d to dro p their pocket change on
a daily basis.

Presentl y, the students are using a ca rd­
board model in thei r ex planations, but
thanks to the magnanimou s support and
resources of the Ame rica n Radio Relay
League ' s (ARRL) Education and Tech­
nology Program , spec ifically the genius
of Mark Spence r, WA8S ME, the students
wi ll be able to use a simulator CubeS at
model beginnin g in a few weeks to show
how a real sa tellite wo rks out in space.

Jefferson Park Elementary
Joins the Project

Stude nts at Jeffer son Park (JP) Ele­
ment ary Schoo l have now joined our pro-

high school and co llege, majoring in
math em atics and eng inee ring, and then
return to Pueblo in five or six yea rs to he lp
construct the CubeSat sa tellite.

Initi al inquiries to Raythe on enginee rs
and to professors of mathematics, space
scie nces, and computer enginee ring de­
partment s at the University of Arizona
have yielded positive results. Wh en indi­
viduals were approached with this idea,
almos t every sing le person ex pressed
support but wanted to wa it for plan detail s
before committing time and resources to
the project.

Therefore , for the last three months the
Pueblo ARC students have been wo rking
on a project managem ent for the design ,
construc tio n, and laun ching of the Pueb lo
ARC CubeSat by the yea r 20 19. Th e
objec tive is to launch a bird that wo uld
allow digital ATV with astronauts co lo­
nizing the moon.

Student-led PresentationsI
I

~
)

)
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By Mark Thompson, WB9QZB

DIGITAL RADIO
Digital Technology on VH~ UH~ and Microwaves

Digital Resources from TAPR

The premi ere national digital communications group is
ca lled TAPR . TAPR was founded in 1982 as Tuc son
Amateur Packet Rad io. TAPR has a long history of

pioneerin g new digit al technologies. It developed some of the
ea rlies t packet rad io terminal node co ntro llers (T NCs), the
TNC-I and TN C-2, upon which virtually all subsequent pack­
et TN Cs are based. TAPR ' s developm ent s led to the packet
revo lution in ham radio from the mid-1980s to the mid-19 90s.
Over the yea rs TAPR and its members have co ntinued to be at
the forefront of technical innovation in digital co mmunications
techniques such as digital data sound-c ard modes and software
defined radio (SDR) techn ology.

In the early 1980s the ARRL began hostin g the annual
Computer Networking Confere nce . In the early 1990s the name
of the CNC was changed to the Digit al Communicat ion
Co nfe rence (DCC). In the mid -1990s the ARRL DCC was
merged with the TAPR annual meetin g. The ARRL and TAPR
developed a memo of understanding in which TAPR was given
responsibility for organizing the annual DCC and the ARRL
publ ished the DCC Proceedings.

The ARRUr APR Digital Communication Conference has
become well known as the eve nt at which to debut new digital
technologies, modes, and operating activities. The DCC is a
2 1/ 2 day eve nt. There are two full days of techn ical forum s on
Friday and Saturday . On Friday night is the TAPR soc ial eve nt,
and on Sunday morning "dee p-dive" sess ions explore topics
such as SDR. On Saturday there are co ncurrent introductory
forums for those new to the digital modes. Additionally, TAPR
conducts its annual meeting at the DCC. You can learn more
about the DCC at: <http://www. tapr.org/dcc>.

At the annual Dayton Hamvention® TAPR has a booth dis­
playing its latest projects. TAPR also conducts a digital forum
at the Hamvent ion® with several digital topics covered every
year. For many yea rs TAPR held a Digital Bash Eve ning
Banqu et at the Hamventi on®. Since 2006 TAPR and AMSAT
have held a joint banqu et org anized by AMSA T. The banqu et
is an eve nt you don 't want to miss while at the Ham vention®
and it typically sells out wei in advance. You can learn more
about TAPR's Dayton Ham venti on® activ ities at: <http://
www .tapr.org/dayton>.

If you are unable to attend the TAPR Forum at the Dayton
Hamventi on® or the Digital Co mmunication Conference, you
can still learn abo ut what's covered at TAPR co nferences and
forums from the followin g resources:

• Tec hnical papers submitted to TAPR prior to the DCC are
included in the DCC' s publi shed Proceedings distributed to
DCC atte ndees . The Proceedings are available afterward from
TAPR at: <http://www.tapr.org/pub_dcc.html>.

*P.O. Box 457, Palatine, IL 60078
e-mail : <wb9qzb@arrl.net>
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This photo was taken at the 2008 ARRUfAPR Digital
Communication Conference in Chicago. Illinois.

• Amateur Radio Video News (A RVN) in conj unction with
TAPR has recorded on video the TAP R and D-STAR forums
at the 2007, 2008, and 2009 Dayton Ham vent ions® and the
forums at the 2008 and 2009 Digi ta l Co mmunications
Conferences. These videos are professionally prod uced and are
a grea t resource of information.

• DVDs of the Digital Co mmunication Co nfere nce foru ms
are avai lable from ARVN at: <http://www.arvideonews.coml
dcc2008/ind ex.html>.

• DVDs of the Dayton Hamvention® TAPR, SDR, and D­
STAR foru ms are ava ilab le fro m ARVN at: <http://www.
arvideonews.com/Dayton/index.html>.

• TAPR publishes a quarterl y journa l, the Packet Status
Register (PSR). TAPR solicits submissions to the PSR. Infor­
mation about how to submit an article to the PSR plus back
issues of the PSR are ava ilable at: <http ://www.tapr.o rg/psr>.

• Durin g summer of 2009 TAPR created a Tw itte r account
to keep TAPR members and digital enthus iasts appr ised of
TAPR ' s eve nts and activ ities. Join TA PR's Twitter account at:
<http://www. twitter.co m/taprdigita l>.

I encourage you to support TAPR's efforts to develop and
foster new digital co mmunication techniques . Annua l mem­
bership in TAPR is only $25 . You can join TAPR at: <http ://
www .tapr.org/orga nizat ion>.

I look forward to see ing many of you at the TAPR Forum and
Banqu et at the Dayton Ham vent ion® and at the Digit al
Co mmunication Conference.

73 , Mark, WB 9QZB

Vis it Our Web Site



15-Month Calendar (January 2010 through March 2011)
This fifteen month calendar includes dates of importance to Ham Radio
operators, such as major contests and other operating events, meteor
showers, phases of the moon and other astronomical information, plus
important and popular holidays. These calendars are not only great to
look at, they're truly useful and make great gifts!

i Holiday Gift Ide~s from CQ VHFr--.., ~ \ ~ \
~ ~ ~~
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CO Amateur Radio Operators Calendar - brings yo u 15 spectacular images of some of the biggest,
most photogenic shack s, antennas, sc enics and perso nal ities. Th ese are the people you work, sh acks

you admire, and the an ten na sy stems yo u dream abo ut! Order No. HRCAL $10.95

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

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

Order No. 2BU $19.95

Sloper Antennas
By Juergen A . Weigl , OE5CWL

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

Order No. Sloper $24.95

The Short Vertical Antenna
andGround Radial
by Sevick, W2FMI

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

Order No. SVERT $10.00

W6SAI HF Antenna Handbook
by Bill Orr, W6SAI

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

Order No. HFANT $19.95

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

Order No. SWP $19.95

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX & K6G KU

cds Ham Radio Magazine on CD

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

/I _

ON SALE - only $54.95 ea.

Three sets, each containing 4 CDs

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

Buy All 3 Sets and Save $49.90!
Order No. HRCD Set

$129.95 (Reg. $149.95)

f

)
)

Shipping & Handling: U.S. & Possessions-add $7for the first item, $3.50 for the second and $2for each additional item. FREE shipping on
orders over $100 to one U.S. address. Foreign-calculated byorder weight and destination and added to your credit cardcharge.
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HR Anthologies

~
Sale $18 ea.

~bJ'-'-.:JI;=-..J Buy al/4 for only $70

Buy any combination of DVDs

and SAVEl

1 Pak for$n9-$18.00

2 Paks for $4 . 5 - $35.00

3 Paks for 65.9 552.00

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

Order No. MILSPEC~ $25

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

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

Homebrewing Techniques Order # AHOME

Test Eqpt & Repair Techniques Order # A TEST

Antennas - 1968 - 1972 0rder # AN TS1

Antennas - 1973 - 1975 Order # ANTS 2

All 4 for $70 Order # ASET

Collins 75S-3/32S-3
Twodisc set, 226 minutes

Order No. C-75S $89.95

Collins 30L·1
Single Disc, 61 minutes

Order No. C-30L $39.95

Collins KWM-2
Twodisc set, 236 minutes
Order No. C-KWM $89.95

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

Order # HFDVD~ $18 .00

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

Order # HAMDVD~ $18.00

Backyard Antennas
RSGB, 1st Ed., 2000, 208 pgs.
Whether you have a house,
bungalow or apartment,
Backyard Antennas will help

you find the solution to radiating a good
signal on your favorite band.

Order: RSBYA $33.00

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

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

CO VHF Specialty Pak
1 DVD conta ins 3 programs:
Getting Started in Satellites
Getling Started in VHF
Getting Started in Packet
Order # VHFDVD~ $18 .00

$35.00Order No. WRTH

Contesting in Africa
Multi-Multi on the Equator

by Roger Western, G3SXW
& the Voo 000 Contest Group

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

Order No. AFRI $19.95

,>J-...".more great gifts!~_

"Up Two" by G3SXW
r-=-=--=---.",

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

Order: UPTWO $19.95

2010 World Radio
TV Handbook

NiftyE-Z Guide to
PSK31Operation
A Complete PSK31
Operating Guide!
Using the very popular
DigiPan software as a basis,
a detailed step-by-step
approach is used for configuring your
interface hardware, software and computer
system for PSK31 operation. Detailed
instructions and computer screen shots are
provided for several of the Windows
operating systems, including Vista.

Order No. NIFTY $12.95

2010 Edit ion - Order now for
shipment immediately upon
release . You will not be
charged until your book ships.

The most up-to-date info on
mediumwave, shortwave, and
FM broadcasts and broadcaste rs. Articles of
interest to both listene rs and dxers , reviews
of the latest equipment, maps with SW
transmitter sites and more.

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



$18.00Order: RSIOTA

Orde r: RSDMFAC $28.50

IOTA Directory
Edited by Roge r Balister, G3KfI~

2007 Ed..
FUlly updated , lists all islands that
qualify for IOTA, grouped by cont ln
and indexed by prefix. Details
the award rules , includes
application forms.

Digital Modes for All Occasions
By Murray Greenman, Zl1 PBP
2002 Ed., 208 pages
Simply the most "complete" book
on digital modes available . Over
100 illustrations !

Orde r: RSHFAR $23.00

Technical Topics
Scrapbook 1985-1989
By Pat Hawker , G3VA
1993 Ed., 346 pages
A collection of popular "Technical
Topics ' published in RadCom. Info, ~ -.J

ideas, mods and tips for amateurs !

HF Amateur Radio
2007 Second Ed.
HF or short wave bands are one c~

most interesting areas of arnateu ­
radio. This full revised and expar,d~

second edition guides you throuca
setting up an efficient amateur rad'
station, equipment to choose

installat ion, the best antenna for your location 'and
MUCH more.

Low Power Scrapbook
2001 Ed., 320 pages.
Choose from dozens of simple
transmitter and receiver projects for
the HF bands and 6m, including the
tiny Oner transmitter and the White
Rose Receiver. Ideal for the experi­
menter or someone who likes the fun of building
and operating their own radio equipment.

Orde r: RSlPS $18.00

$33.00

$33.00

Order: RSPSH $28.50

Power Supply
Handbook
By John Fielding, ZS5JF
2006 Ed., 288 pages.
How power supplies work,
selecting components. building
and modifying supplies,
measuring he finished supply,

batteries , chargers , test equipment· it's all
right here!

Order: RSHFAC $33.00

World at Their
Fingertips
By John Clarricoats, G6Cl
1st Ed., 1993307 pages .
The story of amateur radio in the
U.K. and a history of the Radio
Society of Great Britain. Its pages
and illustrations give an account

of the development of a hobby that has provided
technical knowledge and service to the community.

HF Antenna Collection
2nd Ed., 2002. 252 pages.
A collection of outstanding articles
and short pieces which were
published in Radio Communication
magazine . Includes single- and
multi-element, horizontal and

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

Order: RSlFEH

The Low Frequency
Experimenter's Hdbk
By Peter Dodd, G3lDO
2000 Ed., 296 pages
An invaluable and reference written
to meet the needs of amateurs
and experimenters interested
in low power radio techniques
below 200kHz .

Order: RSWATF

RSGB Books

Guide to VHF/UHF
Amateur Radio

Practical Wire Antennas 2
By Ian Poole, G3YWX
2005 Edition, 176 pages
Significantly expanded and fully
revised. Includes designs for a
wide range of practical wire
antennas . Just about every type
of wire antenna you could imagine
with complete designs .

Orde r: RSPWA2 $23.50

Order: RSMP2 $28.50

Order: RSQRPB $28.50

By Ian Poole, G3YWX

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

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

Order No. RSGVUAR $16.00

QRP Basics
By Rev. George Dobbs, G3RJV
2003 Edition, 208 pages
How to get the best results from a
ORP station whether from home or
outdoors. How to construct your
own station, complete transmitters,
receivers and some accessories.
Includes toroidal coils, constuction techniques and
equipping a work station.

Microwave Projects 2
By Andy Barter , GBATD
If you're interested in building
equipment for the amateur radio
microwave bands, the designs in
this book are sure to please!

l

$18.00
Orde r: RSTTCB9

RSGB Prefix Guid o
RSGB, 8th Ed., 70 pages

Guide's prefix IDs and info I
been fully updated. Provide
listing of prefixes nd their er .

continent , CO Zone, ITU Zone, latitude and longitl
and much more!

Order: RSTTC99 $27.50

Technical Topics
Scrapbook 1995-1999
By Pat Hawker, G3VA
2000 Ed., 314 pages
This third compilation of 'Tech
Topic' articles is a fascinating
collection of circuit ideas, antenna
lore, component news and

scientific discuss ion, all at the most practical level

$29.50
Order: RXVUH

VHF/UHF Amateur Radio
Edited by An dy Barter, GBATD
2nd Ed., 320 pages.
Guides you through the theory and
practice of VHF/UHF operating and
transmission lines. Includes
information on getting started,
antennas, constructing your own
equipment , satellite ops, local nets
and specialized modes.

r
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33 Simple
Weekend Projects

by Dave Ingram, K4TWJ

Do-it-yourself electronics projects
from the most basic to the fairly
sophisticated . You'll find : station
accessories for VHF FMing ,
working OSCA R satellites, fun on
HF, trying CW, building simple

antennas, even a complete working HF station .
Also, practical tips and techn iques on creating
your own projects.

Order No. 33PROJ $17.95

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

Order No. QUAD

The Quad Antenna
by Bob Haviland, W4MB

The Complete DXer
Third Edition

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

Order No. COMPDXer $19.95

magazines at holiday sale prices!

The Vertical
Antenna
Handbook

Order No. VAH $17.95

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

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

Popular Communications The world 's most authoritative monthly magazine for shortwave listening and scanner monitoring.
Featu res scanner monitoring of police ; fire , utility and aircraft communications; international shortwave listening; CB radio ; amateur
radio ; FRS and more .

Holiday Special! Domestic Rates: 1 year~ $30.95 - 2 years~$54.95 - 3 years~$79.95
Canada/Mexico: 1 year~ $40.95 - 2 years $~$74.95 - 3 years~ $109.95

Foreign: 1 year~ $50.95 - 2 years~$94.95 - 3 years~139.95

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

More great CQ books!

by Paul Lee, N6PL
Learn basic theory
and practice of the vertical
antenna . Discover easy-to­
build construction projects .

Order No. MCCOY $19.95

McCoy onAntennas
by Lew McCoy, W11CP .g
Unlike many technical
publications, Lew presents
his invaluable antenna
information in a casual, non­
intimidating way for anyone!

CQ VHF The all-time favorite magazine for the VHF/UHF enthusiast is better than ever. This quarterly magazine
focuses on Ham radio above 50 MHz. Regular columns include: Antennas, OpEd, Satellites, VHF Propagation , & FM.

Holiday Special! Domestic Rates: 1 yea r $~$24.00 - 2 years~$48.00 - 3 years $~$72.00

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

Foreign: 1 year $~ $37.00 - 2 years~ $74.00 - 3 years $~$111.00

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



By Bob Witte,* K0NR

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

D-STAR Action Continues to Grow
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Software Applications
D-STAR has captured the attention of

many of our software-programming
hams, who have wri tten app lica tion soft­
ware to add new capability to D-STAR.

type of contact you are trying to make­
for exa mple, call a specific user on anoth­
er D-STAR repeater-and gives you the
ca llsign programming required for your
rig. Th e ds tari nfo.com websi te, spo n­
sore d by Georgia D-ST AR, has other
information to aid in understandin g D­
STA R operating. Georgia D-STAR also
publishes an excellent source of D-STAR
news ca lled the "D-STAR News letter."

Amateur Radio Video News (Gary
Pearce, KN4AQ) prod uces some profes­
sio nal videos about amate ur rad io sub­
jects. The "Digita l Voice for Ama teur
Radio" DVD has a 35-m inute section on
D-STAR and P-25 (mostly D-STAR) .
This video is a great introd uctio n to D­
STA R and ca n serve as a presentation for
your next club meet ing (figure 3). Take a
look at the ARVN website and check out
the free previews of the various videos .

D-SUr Solutions

forums

Last H.ard

Joininc T1wNetwork

Watch D-SUrGrow

SW1GZl 09/2 1/09 004,29,)8 UTCSZ1SVB«0 MHz ATHEM. ru..A.G.. GrHCo>
H~VIRA 09/ 21109 004,29:31 UTC H~CLL Done l. Us... DVD Plant City. a, USA

KOJJW 09/2 1109 004:29:30 UTCWOTlJ>l I «0 MHz Monu....t, CO, USA

DC70U 09/21 /09 004 :29:21 UTCDI ODr I «0 MHz _noGermany

KOHR 09/2 1/09 004 :29:25 UTCWOTlJ>l I «0 MHz Monu....t , CO, USA

VtOPH,.. 09121/09 004: 29:11UTCRUOO3 C 2 IMt.n DVD Sydnf')' Austntta.. AustrSla
IV]UHM 09/2 1109 004,21 ,59 UTCIRlC2 B«0 MHz Pardenon., ttllly. ''''y
K83RVG 09121/09 004 :28:046 UTCW6UUUDonel. U..r DVO1'1ees 011_ ' Ga<aj. ' , CA. USA

DL7AHD 09121109 004:28:21 UTCDIlODf' I «0 MHz ileftjn . German y

VK]HAY 09121/09004:28:26 UTCVK3RWM C 2"'".." Me(boumllt. \1etoc1a. Australia
J~p,a.n o.Star Repeat.rs K40PW 09fl l /r19 004:28:26 UTe RffOO] Donal. Us« OVDSydney AustnlUa. Austr.,ua

KJ.4JBW 09121/09004:28:09UTCWlWGNA C 21o\eot~ Anniston . At.. USA
H;fty E·I (Md. to D· OI , IEP 09/21109 004 :28:01 UTCOIlREA C 2 Moton Copenhq.n. Sj....nd , DonmM1<
STAROpe ratio n K6BIV 09/2 1109 004:28,01 UTCK6MDD C 2 Mot.n hit. OIAblo.CA, USA

JfindU o.Star Mips

requires you to ent er up to four ca llsigns
into your transceiver:

~~Gr · 1 _ _~~.~ ........... n_ · I !;?l ..... ~~-, . Q-. - Q- . ~-",,:

<lr F.......~. ...' Y.... 50 " x 1'8..... ' .. I I ' Ii'/: • IS D ';;;" .... . "'.... ,.... . Q . •

1,,-;;;S,7!A R $ • org ~
lm4~ for 0 -51011' r»ciITrw... ...Of.n.afion!

Home Current Time Is 0912112009 0<1:29:"1 UTe [Click hen- to db&bI.. .-..fN'Sh]

MYCALL: your ca llsign
URCA LL: the callsign of the station

you are ca lling or the default "CQC­
QCQ " fo r calling any station

RPT I: the callsign of your local re­
peater (if any)

RPT 2: the ca lls ign of the remote
repeater (if any)

Wh ile this gives you a rough idea of the
nature of D-STAR ca ll routing, you' ll
need to do a little more homework before
trying to access your local D-STAR re­
peater. For a more co mplete explanation,
see the ARRL Alabama Section website
"D-STAR Get-On-The-Air Radio Con­
figuration Guid e." Th is guide provid es an
overview of callsign routing to help you
program your radio correctly.

Another great source for D-ST AR
inform ation is the dstarin fo.com website,
which offers an online tool ca lled the D­
STAR Ca lculator (figure 2). Th e D­
STA R Ca lculator lets you speci fy the

Figure 1. The DStarUsers.org website lists stat ions that have recently accessed the
D-STAR network.

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

D-STAR on the Internet
There are some exce llent sources of

basic infor mation for ham rad io opera­
tors starti ng out with D-STAR . One of
the challenges is getting your D-STAR
transceiver co nfig ured correctly so that
your sig na l goes to the right user and
repeater. D-STAR has ca llsign routing
built into the pro toco l, which genera lly

I
n the amateur radio world D-STAR
continues to be a hot topic. In this co l­
umn I'll provide visibility to some of

the exc iting deve lopments happening
with D-STAR. The main message here is
that the techn ology continues to evo lve,
including major involvement fro m the
ham radio co mmunity.

The number of D-STAR users co ntin­
ues to increase at a rapid pace. D-ST AR
registrations (required to use the gate­
way- base d features of D-ST AR ) are
tracked on DStarUsers.org, so we have
reliable data on how many individu als are
on the sys tem. There were roughly 8000
reg istere d users in April 2009, which
grew to over 9200 in three month s, rep­
resenting an annual growth rate of 60%.
While still a small percentage of the ove r­
all radio amateur population, the growth
rate is impressive.

Since most D-STAR repeat ers have
gateways that connect their users to the
internet and other D-STAR systems, we
can monitor this infor mation in real time.
The DSta rUsers.org webs ite shows re­
cently heard stations on the network . For
exa mple, figure I shows a list ing of recent
stations present on the D-ST AR system
with my ca llsig n (K0 NR) listed as the
fifth most recent sta tion heard . The list­
ing indica tes the time heard , the repeater
accessed (W0TLM), and the location of
the repeater. Notice that the list is inter­
national in nature, with stations listed
from seve ral different countries.

!
1

I

I

I
l
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For D-STAR News and Information, check out www.DSTARI1.<.FO.com - TAR

Progranuning for talkingto KBORFC

YOUR.:: KBORFC· •

RPTI:WOCDS • • B

RPT2:WOCDS · · G

Set Radio To: 446.9625 :\IHz Offset -5.0000 :\IHz

••- represents a space

&!J21

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

446.9625 -5.0000

Ur:kto a SpecifICUSerwhen the user's
loaoIion .. rot """""

I want to talk to KBORFC

Figure 2. The D-STA R Calculator web page "calculates" the callsign routing configuration based 01 1 the communication path
you specify.
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Th is shouldn't surprise us, as the ham radio co mmunity has a
long history of experimenting and innovating with new tech­
nology (whether it is hard ware or software).

D*Chat (by Bria n Roode, NJ6N) is a Windows® keyboard­
to-keyboard app lica tion that enables text co mmunica tio n
between D-STAR stations using simplex or through a repeater.
Thi s software works wi th all curre nt ICOM D-ST AR radios,
can send a periodic QST message, and supports seven "quick
send" predefined messages.

DStarLet is a web-based text messaging applicatio n by Dean
Gibso n, AE7Q, that uses Java and HTML to support tex t mes­
saging. Multiple browser windows on the sa me or multiple
computers can be used to create, send, rece ive, and mana ge
multip le messages in para lle l.

DStarQuery was wri tte n by Pete Loveall , AE5PL, to provide
a universa l query mech anism for ICOM D-ST AR enabled
radios with a low-speed port. DSt arQuery is designed to run on
any OS with any rece nt Java Virtual Machin e.

D-RATS
D-RATS is a communications tool written by Dan Smith,

KK7DS, for D-STAR DV- mode communica tio ns. (The name
D-RATS is derived by reversing "S TA R" to ge t "RATS.") It
provides keyboard- to-keyboard chat capability, file tran sfers,
automatic messages/beaconing, e- mail gateway support, and
GPS/ mapping capability. D-RATS runs on Linux, Windows®,
and Mac . This software program has ca ptured the attenti on of
the D-STAR equipped hams in my area, as Dan continues to
add new capabi lities on a weekly basis. Dan received the 2009
ARRL Technical Innovation Awa rd for his programming con­
tr ibut ions to digital communicat ions.

Figure 4 shows a typical D-R ATS chat window, which oper­
ates simi larly to other instant messaging or chat sys tems on the
internet. In fact , D-RATS is designed so that you chat over the

I
I
1_. --

air or chat via the internet (without the need for a radio). This
adds flexibility for routing messages in the most effective man­
ner. (You can use the intern et when ava ilab le or sw itch to RF
when it' s not.)

D-RAT S also has a rob ust message-handl ing sys tem that
operates like con venti onal e- mail (figure 5). Aga in, we ca n
deliver messages via the interne t or via ham radio, whichever
works out the best for a part icul ar situation. The message sys­
tem suppor ts the co nce pt of for ms, which includes the standa rd
NTS Radiogram form at. D-RAT S also supports direc t file trans­
fer between stations.

Figure 3. The Amateur Video News Netwo rk offers a DVD on
digital voice technology. including D-STA R.

Visit Our Web Site



IDown East Microwave Inc. I
We are your # 1 source for 50MHz
to 1OGHz components. kits and
assemblies for all your amateur

radio and Satellite projects.
Transverters & Down Converters.

Linear power amplifiers, Low Noise
preamps, coaxial components,

hybrid power modules. relays,
GaAsFET, PHEMT's, & FET's. MMIC's,

mixers. chip components,
and other hard to find items.

5btiono

~

MtB'IO

<lJY1l

<IlOZSG

'dO

KlN\ (00:11)

[2009-09-2022:11 :03] KOI\IR: f\k)w Oiline: Oiline (D-RATS)
[22:11:05] KBOZSG: NowOiline: Oiline (D-RATS)
[22:11 :05] NOlO: f\k)w Lhatterded : Oillne (D-RATS)
[22:11 :05] AF6BY D: Now Oiline: D-RATS
[22:13:06] [IP Public] KOYB: Test
[22:17:52] [IP Public] KONR: KOYB, j.Jst testirg to see if D-RATS chat is wcrkirg OK
[22:18:59] [IP Public] KOY£}: I seeycu messagej.Jst fine
'[22: 19 :22] [IP Public] KOJ".'R: Ready to try the file trcn;fer?
[22:19 :41] [IP Public] KOYB: Yes, let's give ita gJ.
[ 22:2 1:4 1] [IP Public] KONR: Trcn;ferrirg now ...
[22 :23 :09] [IP Public] KONR: OK, I have the fi le crd it looks g:o:l
[22:24:08] KOYB: f\k)w Oiline: Oiline (D-RATS)

_ r«lied to oPJ fromKlN\ _ : 73 de__.l.\b: .II<I/y tRl' NlIc]

!: O·RA1S GJ[Q]l8]

Figure 4. D-RATS has a chat fe ature. similar to internet instant messaging or chat.

Learn Wireless Communications and
get your "FCCCommercial License"
with our provenHome-Study course.

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

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

descriptions and interfacing details.

Down East Microwave, Inc.
19519 78th Ter.

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

info@downeastmic rowave.com

No previous experience needed!
Learn at homeinyourspare time!

One thing that comes up quite fre­
quently as a concern with D-STAR is that
ICOM is currently the only major ama­
teur radio manufacturer offerin g D­
STAR compatibl e equipment.This might
make you think that D-STAR is propri­
etary to ICOM, which is not the case.

Recently, David Lake, G4ULF , and
members of the Ashdown Forest Repeater
Group in the UK put the GB7MH repeater
on the air. This is a homebrew D-STAR

D-STAR Hardware

puter with D-RATS (or one of the other pro­
grams) are all I need to run voice and data.
(Actually, 1do have a USB-to-serial adapter in
line sincemyIC-91 ADusesoldschoolRS-232
butmy notebook PConlyhas USB ports.)

~ .. Ii ~ LJ
El'IOI Reply Delete MarkRNd MarkUYoad

Sendcw C Redpient • Stbte<t:=.- •...:.Type-!. 0-..

LJ wnw ICIlI« Unkr-. ' u:.3041 2009-09-2O

LJ wnw ICIlI« R-"ootFlr._One u:.1:4S 2009-09-2O

Ll &:OY8 ICIlI« ..... _ ~ .. llctol>e<23...... 22:39:4Z 2009-09-20

U lBORf ( UN. [).R•• tHt 22:36:3S 2IJ09.OCJ.o20

.. Inbox

[=Z'Ic: I_ send

~ -- - - .

Another feature that D-RATS offers is
mapping of position (very similar to
APRS but not directly compatible with
it). The software automatically keeps
track of the positions of other stations and
downloads the appropriate maps from the
internet for display. This is very slick­
no maps to buy and the downloading is
automatic. In figure 6, 1plotted my home
location using D-RATS . 1 could have
included other stations in the same view.

My objective here is to give you a taste of
what D-RATScandoandIhopeyouwill check
it out further.1haven't hitallof the featuresof
theprogram(andDanhas probablyaddeda few
since this article went to press). Keep in mind
thatwith D-STAR,voiceand digital areembed­
ded into one signal. There is no extra TNC to
drag around, so my D-STARradio and a com-

\
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Figure 5. D-RATS offe rs a messaging system similar to conventional e-mail.

rs;;'d'~:COMMANDPRODUciiONS~--l
Warren Weagant's FCCLicense Training I
P.O. BOX3000, DEPT. 206 • SAUSALITO, CA94966 . I
Name: I

IAddress: I

City/State : Zip: I
www.LicenseTraining.com I

email : info@licensetraining.com I
Call for FREE information kit today! :

LT~!.R~]:.8_0~':!!~-~~~!~X;?~6J
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Figure 6. D-RATS has a position mappin g f eature that conveniently shows the
pos ition ofstations you contact.
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D-STAR Information Site: <http://www.dstarinfo.com/>
Amateur Radio Video News: <http://www.arvideonews.com/>
D-STAR Users Web Site: <http://www.d-starusers.org/>
NJ6N D*Chat web site: <http://nj6n.com/dstar/dstar_chat.html>
AE7Q DStarLet web site: <http://dstarlet.ae7q.net/>
D-RATS web site: <http://www.d-rats.coml>
GB7MH Repeater web site: <http://g4ulf.blogspot.com>
Dutch*STAR web site: <http://www.dutch-star.nl/>
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73, Bob K0NR

Th anks for taking the tim e to read
another one of my co lumns on the Utility
Mode. I always enjoy hearing from read­
ers, so stop by my blog at <http://
www.kOnr.com/blog> or yo u ca n drop
me an e-ma il.

Tnx and 73

opments on how D-STAR repeaters can be
linked. ICOM ' s orig inal impl em ent ation
relies on the ca llsign routing meth od to talk
between two repeaters. Th is meth od has its
adva ntages for certain sce narios, such as
when I wa nt to ca ll a specific rad io ama­
teur and no one else. However, many ham s
wanted a more conve ntional way to link
repeaters togeth er, more like IRLP. In such
a sys tem, the repea ters are link ed so that
anyo ne on ei ther repea ter ca n hear all sta­
tion s on both repea ters .

Robin Cutshaw, AA 4RC, wrote a soft­
wa re progra m called dPlus whic h wo rks
wi th the ICOM gateway software to
impl em ent co nve ntional linking between
repeaters. D-STAR refl ector s have also
been created which dPlus ca n access, cre­
atin g a "conference bridge" approach to
linking multiple repeaters. This is ye t
another example of a technicall y orient­
ed ham bu ild ing on top of ICOM ' s D­
STAR sys te m. T here are several other
efforts under way to enha nce or even
replace ICOM ' s ga teway so ftware, so
stay tun ed for further developments.

C learly, D-ST A R ac tiv ity is o n the
increase . More importantl y , the amateur
radio co m m uni ty is di gging in and
learning ho w to apply thi s technol ogy.
Some of our more technical members
are building o n to p of the initi al work
fro m ICOM to ada pt and impro ve the D­
STAR syste m . O h, di d I mention D­
STAR video? This is essentially s lows ­
can televis ion over D-STA R. This just
the beginning , with more hardwa re and
so ftw are still to co me!

routing and is up and running o n the D­
STAR net work.

Ano the r new de velopment is the
Dutch *STAR group in the Netherlands.
Th eir slogan is "D-STA R for the Rest of
Us," as they are crea ting D-STAR com ­
pat ibl e radi os in kit fo rm (again, no
ICOM hardware). Th e foll owing is from
the Dutch *STAR we b page:

Improving the Network
There have been some really coo l devel-

The project slogan says it all, really.. .the
goal of the project is to allow D-STAR to be
affordable by anyone, and easy to use for any­
one. To keep cost down, the products were
decided to be complete kits, and not j ust
schematics or a PCB layout file.Complete kits
make it easier for people to start building, and
some advice was sought from the great peo­
ple at Elecraft on how to pursue this.

Ch eck out the current offering on the
group's we bsi te in the references sec tion.

WorldRadio Online is only available
online, in PDF format. You can

viewordownload the issue and sign
up foroure-mail alerts at:

<www.cq-amateurradio.com>

• Field-Friendly Radio

• DX World

• Rules & Reg

• Propagation

• Aerials

WorldRadio Online
25 Newbridge Road

Hicksville, NY 11801
1·800·853·9797

1·800·853·9797 FAX 516·681·2926

is now part of the CO family!
W'irldRadio

Here's a peek at a few
of the columns scheduled
for the December issue of

WorldRadio Online
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39.1400,-104.9S08

repeater tha t uses no ICOM hardware !
This is living proof that it can be done.

T he hard ware co nsists of a Tait T800
repeate r modified to hand le GMS K mod ­
ulat ion used in the D-STAR sta nda rd.
The sys tem knows how to handle ca lls ign
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By Joe Moell,* K00V

HOMING IN
Radio Direction Finding for Fun and Public Service

Pay to Play? ARDF ve, Park Officials

Kelsey White and her dad, David White, WD6DRI. built a measuring-tape antenna
fo r transmitter hunting at our most recent sess ion. Marv in Johnston, KE6HTS

supplied the kit. (Photo by Joe Moe!/, KEa V)

"Never pick a fight with a man
who buy s his ink by the bar­
rel." Thi s adage , attributed to

Mark Twain , has been on my mind for
the past wee k.

I don 't know how man y barrel s of ink
are in eac h press run of CQ VHF maga­
zine, but I know that more than once over
the years I have had to resist the urge to
use a ga llon or two to take on persons or
institutions that seem to be threatening
my favorite part of ham radio.

That temptation is very great again .
Nevertheless, I'll try hard not to rant.
Instead, I'll use the situation as an oppor­
tunity to present a matt er that could have
an important imp act on the success of
international-rules Amateur Radi o Di­
rection Finding (A RDF) in the USA.

Not in My Park!
In the last decade, southern Ca lifornia

has led the rest of the USA in the devel­
opment of ARDF, which is also called
foxtai ling and radio-orienteering. One
important factor for our success has been
our regu lar sessions in local parks where
beginners can learn the techniques and
adva nced foxtai lers can train for nation­
al and world championships. We try to
have a sess ion eve ry month , except dur­
ing the holiday season. At most of the ses­
sions there is a pre-hunt clinic where new­
comers ca n assemble and chec k out
measur ing-tape Yagis and offset attenu­
ators to use with their handi e-talk ies to
find 2-meter radio foxes.

We choose our sites from about a dozen
large city, county, and state parks, most of
which have been well mapped by the Los
Angeles Orienteering Club (LAOC) .
That ' s important, because good orienteer­
ing map-and-comp ass skills are vital for
success in championship ARDF events.

After each session, we head for a local
eatery and plan the next one. By "we," I
mean Marvi n Johnston , KE6HTS; April
Moell , WA60 PS; and me, plus any other

*P.O. Box 2508, Fullerton . CA 92837
e-mail: <kOov@!lomingill.com>

www.cq-vhf.com

attendees who are interes ted. There is no
formal club , and there are no dues and no
treasury. Hunt ers pay noth ing, except for
the LAOC full-co lor maps and the op­
tional antennala ttenuator kits. Th at
means no politics and fewer hassles. We
like it that way!

For a month we planned our last Sat­
urday sess ion at a 670-ac re county park
eas t of the city of Los Angeles . I sent
dozens of e-mail invitations and put the
details in my website. During that time, a
very large wildfire broke out in the moun­
tains ju st to the north. The park became a
major staging area for firefig hters and
their equipment, but there was still plenty
of open space for the ARDF course and
hundreds of park patron s.

On the Wednesday before the sess ion,
I received e-mail from a senior typist clerk
in the park office. The first paragraph read:
"We have been informed that your group
is plannin g on having a radio-orienteering
eve nt. Please be informed that there are no

areas available. In order to have your eve nt
here you must first apply for a Permit for
Use of Regional Parks and provide the
required insurance docum ents. Failure to
follow these regulatio ns will result in shut­
ting down your eve nt."

The clerk's e-mai l went on to state that
our planned gathering area would not be
avai lable on a Saturday until three weeks
after our planned date. A reserva tion for
that area would cost $ 150. An alternative
area, avai lable one wee k after our
planned date, would cos t $400 to rese rve.

Minutes later I was on the phone with
the person who wrote the e-mail. I asked
her if she co uld ass ist me and she assured
me that she could. I explained that we did
not have a need to reserve a specific area
and that we often arrive at parks to find
that our planned gathering place is un­
available. When that happens, we just
find another location and tell late arrivers
about it on the talk-in frequency. She con­
tinued to insist that our planned gather-
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ing point was to be the site of a wedding
recep tion and that we had to make a
reservation for another spot, apparently
thinking that we would be attract ing a
very large crowd.

Th en I aske d her about the requ irement
for a per mit. Wo uld she send me the statu­
tory docum ent that spe lls out the criteria
for which regional park activities must
have one? She repli ed that it wasn't avail­
able. I asked how her office could de­
mand a permit without knowing anything
abo ut the eve nt and without bein g able to
point to a specific ordinance stating that
a perm it is required in our circumstance.

At that point, she bec ame quit e frus ­
trated and put me throu gh to the park
superintendent. He also co uld not pro­
duce the docum entation I requ ested , but
he said that one reason we needed a per­
mit was because we were "bringi ng in
equipment." I co untered that the only
equipment our part icip ant s would be
using wo uld be hand -ca rried rece ive rs
and RD F antennas. I asked how this was
differen t from a gro up of friends who take
their Wiffle balls and bat s with them to
the park for a friendl y game . Would that
be "equip ment" too? At that point , I was
beginning to think about what I could do
with several ga llons of CQ VHF' s ink .

A Balancing Act
with Poorly Defined Rules

Before continuing my story and apply­
ing it to ARDF and other ham radio out­
door activ ities nat ion wid e, I should
emphasize that I have plent y of sympa­
thy for the prob lems of park rangers and
superintendents. Th ey are responsible for
providin g a safe and pleasant experience
for every patron. Th ey must balance the
conflicting desires of di verse indi vidu als
and groups. Finan ces are tight and get­
ting tighter, with many California state
parks on the verge of being closed due to
budget shortfalls.

Is it possible that park regulations are
delib erately vague and often kept unpub­
lished to give staff members the discre­
tion they think they need to handl e a wide
var iety of situat ions in the way they think
is best? Perh aps, but this lack of speci­
fici ty means that we can' t expect unifor­
mity fro m park to park or superintendent
to superi ntendent.

Six years ago, a park offic ial in anoth­
er co unty told me that our small gro up of
fox ta ilers had to obta in a permit for
ARDF because his standa rd application
form had a chec k box for a "race." In his

mind, that was what we were having. It
was clear from my own reading of his
form that it was intend ed for org anized
races such as 10K' s, where paths within
the park would be coned or taped off and
large areas would be unavai lable to non­
parti cipating park patrons unt il the last
one of hundreds of racers had fini shed .

Back then I disput ed his charac teriza­
tion of our acti vity as a race. I pointed out
that the dozen or so of us would be mix­
ing in among other park patron s and
would not mak e any part of his facilit y
una vailable to others. He would not re­
lent , demanding that we appl y 60 days in
advance and pay a $56 permit fee that
would not be refunded if the application
were to be denied . Th e permit form stat­
ed that during the two-month period our
application would be review ed to deter­
min e "any additional fees, sec urity
deposit , and other item s required for per­
mit issuanc e." Needless to say , we have
never done any ARDF in that park .

Fortunately, this Los Ange les County
Park super intende nt was much more rea­
sonable. Our activity cam e to the atten­
tion of his offi ce becau se someone had
ca lled to inquire if radio-o rientee ring
would still take place in spite of the pres­
ence of the fire ca mp. His staff had
ass umed that radio-O sess ions would be
similar to LAOC orientee ring meet s,
whi ch can draw bet ween 100 and 200
people . After I explained that we were an
informa l non-club group, that there
would probably be less than fifteen of us,
and that we were flexibl e about our ga th­
ering location, he invited me to meet him
in the park on the day before our plann ed
sess ion to selec t another gather ing place
and make final arrange ments.

That night I told the story at our local
ham club . It set off a torrent of comments
and complaints from members about their
unpleasant encounters with park officials
when they had operated from hilltop s in
VHF and microwave contests. They told
me that rangers often hassled them about
where and how they set up their opera­
tions, citing rules that they couldn' t veri­
fy. One claimed that he had been told he
couldn' t use his sea led marine battery for
power becau se that violated an environ­
mental protection rule!

Unlike the clerk, the superintende nt
see med eager to have our ARDF sess ion
pro ceed , even say ing that it would be
good for other park patrons to see this sort
of activity. Nevertheless, our sess ion had
to take place on his term s. He stated that
he had the so le authority to decide what

permit s and liability insurance we would
need . "I' Il wa ive those requirements thi s
time because we were unclear, " he sa id.
" But next time you' ll need to co ntac t the
office we ll in advance and all our rules
must be followed."

Those rules are apparently unwritten ,
or at least unpubli shed . I ca refully re­
viewed the co unty parks we bs ite and
found no menti on of permits, except for
film shoo ts. The only "e quipme nt" item s
ident ified were boun ce hou ses, pla y­
gro und sets, and amplified so und gear.
Th ere were no cri teria for wh ich ac tivi­
ties require insurance. A hand out in the
park office stated that rad io-contro lled
boats, planes, and cars require spec ial
author iza tion, but persona l radi os and
inform al spor ts were not mentioned .

Our ARDF sess ion went on without a
hitch. Eight first-t imers and four experi­
enced radio -orientee rs came out to the
park . There was no wedding recepti on at
our originally planned gathering point , but
the alternate spot was ju st as goo d. Five
new antennas were built and tested on the
beginner transmitters near by. Six persons
went out on Marvin ' s 4.2-kilometer inter­
national-rules five-fox course, including a
high schoo l senior on his first hunt with a
new antenna. He found all the transm itters
with a very good time. Perhaps we have
discovered a future champion!

To Insure or Not?
When a club puts on a big ARDF eve nt

with dozens ofattendees, such as the annu­
al USA Cha mpionships, insurance is a
must. The clu b treasury must be protect ­
ed and the site ow ners will insist on it, too.
A requ irement for two-million dollars of
liab ility coverage is typical. Un­
fortunately, the ARRL Club Liability
Insurance Plan has a specific exclusion for
"the activities of any participant in a ga me,
contest, race, or sporting eve nt, including
pract ice." (Does that mean that the trans­
former toss at a club picnic is also not cov­
ered?) ARRL club insurance is prim arily
liabil ity coverage, with medical payment s
limited to reimbursement of expenses for
first aid at the time of an acc ident.

Som e ham clubs have insured their
ARDF championship events by ge tting a
local or ientee ring club to be a co-spon­
sor and to ac tive ly participat e. Th e US
Orient eering Federation has an exce llent
insurance program that is used by most
USOF-char tere d clubs. Th ere is full lia­
bilit y coverage of the club, its office rs,
members, and volunteers to a $3, 000,000
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Steve Noskowicz, K9DCI, mounted the elements of his mea­
suring-tape beam inside the PVC couplings, held in place with
short lengths ofpipe. This eliminated the need fo r hose clamps

or sticky tape. (Photo by K9DCl)

aggregate. There is also $ 10,000 of seco ndary medical cover­
age for any registered participant who is injured at a USOF club
orienteeri ng eve nt.

USOF insurance isn 't an option for ham groups in places
where there is no active orienteer ing club . It' s also not practi­
ca l for small-gro up ARDF sess ions such as ours, where no club
is involved. For non- group insurance covera ge of informal
eve nts in Los Ange les County Parks, the least expensive option
is Prompt Cover from Muni cipality Insurance Services. For a
fee, eve nt organize rs are added to a master policy already in
force with the county fac ilities. The quoted premium is $2 10
for eac h spo rting eve nt of our type that lasts less than 24 hours
and draws less than 50 persons. The policy provides liability
coverage protecting the park and the org anizers only, with no
seconda ry medi cal payment s. A Mun icipality Insurance
spokes person told me that it would cos t at least twic e that
amount to get one-time coverage from another company out­
side the maste r policy.

Can anyo ne doubt that fewer persons will participate in
ARDF practices if there must be a hefty admission price ju st to
pay for insura nce? Imagine tellin g a famil y of four coming to
learn ARDF that its share of the insuran ce bill for the event is
$50! It' s my position that it shouldn' t be a requirement. Whil e
we were in the park for ARDF last wee kend, a dozen people
arr ived by car and practiced their soccer skills in a grassy area
nearby. Should they have been required to get a permit and lia­
bility insurance first? Our informal foxtailing sess ions aren' t
significantly different fro m that.

Park officia ls see m to have all the power. If they say that you
need a permit and insurance, you do. They can stop your group
from asse mbling or ev ict you if they choose. Personal dipl o­
macy is the best reco urse. Tactfull y explain that your group is
small and that your RDF equipment is analogous to the Frisbee s
and other sporting goods that park patron s bring in every day
without problems . Let them know that ARDF activitie s don 't
keep other persons from using any part of the park .

I am inves tiga ting the possibility of getting ARDF added to
the covered activi ties of the ARRL Club Liabilit y Insurance
Plan . Premiums are presentl y quoted to each club on an indi ­
vidual basis, according to its activ ities , so adding ARDF to the
list of covered activities see ms practical and wouldn 't add to

www.cq-vhf.com

Robb Queen, KE6FUZ, used his just-completed antenna/atten­
uator assembly with his handle- talkie to fin d the hidden trans­
mitters, aided by his daughter Ariel. He is holding the antenna
with a short PVC handle behind the reflector. (Photo by K{JOV)

the cos t for club s that don 't do it. I will report on this matter in
futur e co lumns.

I would like to hear your ex periences with park officials
regardin g radi o foxhunting activities . What probl em s have you
had and how did you solve them ? Has it affec ted the prom o­
tion and development of on-foot transmitter hunt ing in your
area ? Please let me know by e-mail.

Souped-up Antennas
and Attenuators

I have a limited amount of ARDF equipmen t available for
loan at each of our local sessions, but we encourage newcom­
ers to acquire some eq uipment of thei r ow n as soo n as possi­
ble. Borrowing something eac h time isn 't the bes t way , because
our loan er sets aren 't identica l. It' s easy and fun to build an
antenna for RDF on 2 meters with a handie- ta lkie or sca nner.
It can be used for "s niffing" at the end of mobile T- hunts and
for tracking interference as we ll as for radio-orientee ring.

The build-it -your self 2-meter RD F antenna of choice for
beginners is a three-element Yagi with elements made from steel
measuring tape on a PVC-pipe boom. The flexible tape makes
it sturdy and safe when runnin g through the brus h. A design by
Joe Leggio, WB2HOL , has become the most popular.' The two
halves of the driven element are mounted to a PVC cross cou­
pling with hose clamps.

The driven element and reflector are secured to the outside
of their couplings with hose clamps or clot h tape. Matchin g to
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During a Jamboree-On-The-Air event near Santa Barbara. this Scout fo und it easy
to carry my 2-meter measuring-tape Yagi and receiver with one hand using its wood­
en handle at the balance point. Notice the turns ofcoax around the boom behind the
refl ector that serve as a balun. As he closes in on the mini -transmitter, which is behind
the conduit below the electrical box, the Scow is using his other hand to shield the

receiver fro m the sun so he can see the display. (Photo by K{}OV)

50- ohm coax is achieve d with a "ha irpin"
made from 5 inches of hookup wire. After
the hunt, the ends of eac h element can be
fold ed back and insert ed into the open
ends of the co uplings for transpo rt and
storage.

WB 2H OL ' s document ati on on the
web doesn 't include it, but ex per ience has
show n that so me sort of balun is impor­
tan t to prevent sig nal pickup by the feed­
line fro m disrupting the di rect ional pat­
tern . Without it, the amo unt of pattern
distor tion wi ll vary with antenna orient a­
tion and coax length .

At a rece nt hunt in a local park , one
ham reported that the forwa rd lobe of his
new measuring-tape Yagi was 30 degrees
off-axis when he oriented the beam for
vertical polarization. He had about 6 feet
of RG-1 74 coax hangin g between the
beam in his hand and the rece ive r on a
sling aro und his neck. I suggested that he
put several turn s of the coax in a tight
wra p on the short handl e just to the rear
of the refl ector. After he did that, the lobe
was exactly on-ax is.

Steve Nos kow icz, K9D CI , of Wond er
Lake, Illinois, a long-time RF enginee r
and reg ular parti cipant in the tran smitter
hunts of the Arlington Co mmunica tio ns
League, wrote to suggest a way to build
the antenna without any hose clamps or
cloth tape. His dire ctor and reflec tor go
throu gh the inside of the PVC co upling
and are held in place with short pieces of
PVC pipe driven into the co upling, as
show n in the de tai l photo.

In a similar way, the two halves of the
driven ele ment are wedged in place. The
coax and the hairpin are between them and
inside the cros s. Photos of the dr iven ele­
ment assembly are on Steve ' s website.I
"I've had no problem with the one- inch
pieces of pipe stayi ng in," Steve wrote. " In
fact, when replacing a bro ken element, it
takes quite a hit to knock out the plug."

Because of the plugs, he ca n' t fold the
ele ments in and stuff them in the co u­
plin gs. Th erefore, whe n not in use, he
kee ps his antenna in a heavy cardboard
ship ping tube abo ut 6 inches in diameter.
With a twist of the wr ist, he pushes the
antenna into the tube in one motion . It
easi ly comes back out and springs into
place, ready to use . He writes, " I call it
my Edward Scissorhands optio n. !t ' s
quite a sig ht go ing in and out. I have
videos of that on my webs ite. t'-'

K9DCI says that his tape-measure beam
has been important in finding severe noise
from power-line lightning arres tors . "A
new 2-mile stretc h of dual three-phase 34-
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kV lines has degrad ed a nearby 2- meter
repeater by 15 dB! We have been work­
ing with the power company and the
arrestor manu facturer and are waitin g for
an autopsy on 30 of them that we co n­
vinced the power co mpany to replace."

Most builders add a short PVC pipe in
the back of their antenna as a hand-hold .
Using that puts stress on the user ' s wrist,
makin g it uncomfortable during a long
hunt. Grasping the antenna by a rear boom
extension and trying to hold it pointing out­
ward toward the horizon is particul arly dif­
ficult for children. It' s tempting to grip the
Yagi on the boom between the driven ele­
ment and reflector instead, but the pres­
ence of a hand there can adve rse ly affect
the performance of the beam .

I think the best solution is to add a han­
dle undern eath the antenna. Mine is wood,
sanded for smoo thness , but PVC pipe
could also work. Puttin g the handl e at the
exac t balance point eliminates stress on the
wrist and it keeps the hand out of the anten­
na pattern. My antenna with its wooden

handle has been used by dozens of Sco uts
and other youngsters with goo d result s.

A 2-metertape beam with WB 2HOL' s
eleme nt length s and spac ings works fine
for beginner and intermed iate fox tai lers,
but several ham s have se t out to improve
its directional performance and optimize
it for cha mpionshi p- leve l ARDF. I'll
report on what they have done and how
this type of antenna ca n be ana lyzed with
NEC -type program s in an upcoming co l­
umn . Meanwhile, why not schedule some
antenn a-building and RDF training ses ­
sions in yo ur localit y? Afterwards, se nd
me an e-mail w ith phot os and stories
about it to share with CQ VHF readers.

73, Joe, K00V

Notes
I. <hltp://home .all.netl-j leggio/projecls/

rdf/tapej brn.htm>
2. <hltp://k9dci.home.comcast.netl-k9dci/

sile/?/pholoS/>
3. <hltp://k9dci.home.comcast.netl-k9dci/

sile/?/page/Arnate urRadio, Controll>
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CQ's 6 Meter and Satellite WAZ Awards
(As of October 1, 2009)

By Floyd Gerald,* NSFG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Ca llsign
I N4CH
2 N4MM
3 JIlCQA
4 K5UR
5 EH7KW
6 K6ElD
7 KOFF
8 JF IIRW
9 K2ZD
10 W4VHF
I I G0LCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50Z1
17 WA6PEV
18 9A8A
19 9A3J1
20 SP5EWY
21 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IKIGPG
26 W IAIM
27 KILPS
28 W3NZL
29 KIAE
30 IW9CER
31 IT91PQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YVID IG
37 K0AZ
38 WB8XX
39 KIMS
40 ES2RJ
4 1 NW5E
42 ON4AOI
43 N3DB

Zones needed to have all 40 confirmed
16. I7.18.19,20.2 I.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. I8, I9.2 I.22,23.24.26.27.28,29,34.39
1.2.6.18.19.23
17. I8.19.21.22.23.24.26.28.29.34.39
16. I7.18.19,20.2 I.22.23.24.26.27.28.29,34
2,40
2.16.17.18.19.2 1.22.23.24.26.28,29.34
16,17.18.19.2 I.22.23.24.25.26.28.29,34,39
1.6.7.12,18.19.22,23.28.3 I
2, I8.34,40
16, I7.18.19.21.22.23.24.26,28.29.34
16,17.18.19.21.22.23.24.26,28,29.34.37
18.19.23.31.32
2. I6.17.18, I9.20.2 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, I8.19.23.31
1.2.3,4.6.7. I0, 12.18.19.23,26.29.31.32
1.2.3,4.6.9. IO. I2.18.19.23,26.3 I.32
16, I7.18.19.20,2I.22.23.24,26,28.29.30.34.39
16,17. I8.19.21,22.23.24.26.28,29.34.36,39
1.2.3.6,7.9.10. I8.19.23.31,32
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, I7.18.19.21.22,23.24.26.27,28.29,30.34,37
17. I8.19.2 1.22,23.24.26.27.28.29.34
2. I6.17.18.19,21.22.23.24.25,26.28.29.30.34,36
1.2.6.18. I9.23.26.29.32
1.2.3.6, I8.19.23.26,29.32
1,2.3.6,12. I8.19.22,23.24.30.3 1,32
I
16,17. I8.19.23.26.34.35.37,40
17. I8,19.2 I.22.23.24.25.26.28.29,30.34
1.2.17.18.19,21.23.24.26.27.29.34,40
16. I7, I8. I9.21.22.23.24.26.28.29,34.39
17. I8. I9.2 I.22.23,24.26.28.29.34.37.39
2.17,18.19.2 1.22.23.24.25.26,28,29.30.34
1.2.3.10.12.13.19.23.32.39
17. I8,19.2 I.22.23.24.26.27.28.29,30.34.37.39
1.18,19.23.32
17.18, I9.2 I.22.23,24.25.26.27.28.29,30.34.36

44 K4Z00
45 mVOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 TI5KD
50 W9RPM
5 1 N8KOL
52 K2YOF
53 WAIECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JUV
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT

65 JH7IFR
66 KOSQ
67 W3TC
68 IK0PEA
69 W4UDH
70 VR2XMT
71 EH9IB
72 K4MQG
73 JF6EZY
74 VEI YX
75 OKIVBN
76 UT7QF
77 K5NA
78 14EAT
79 W3BTX
80 JHIHH C
81 PY2RO
82 W4UM
83 15KG
84 DF3CB
85 K4PI
86 WB8TGY
87 MU0 FAL

2.16. I7. I8. I9.21.22.23,24,25.26,27,28.29,34
1.3.12.18.19.23.28.29,31.32
1.2,3.10.12.13.19,31,32,39
1.2.3,6.9.10.12,18.19.22.23.27,28.29,32
1.2,3,6.7.10. I2, I3. I8.19.23.28.32,40
2.17.18.19.21,22.23.26.27.34,35.37.38,39
2.17.18.19.2 I.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. I8.19.2I.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. I2. I8.19.23,3 1,32
15.16.17.18.19.20.21.22.23.24.34.35.37,38,40
1.2. 17.18.19.2 I,22,23.28.34.35.37.38.39,40
1,2.3. IO. I3. I8. I9.23.28.32
2, I7.18.19.2 1.22,23,24,26.28.29.30,34
2. I6. I7.18.19.21,22,23.24,26.28.29.30,34
2, I2.17.18.19.21.22,23,24,26.28.29,30,34,36
17.18,19.2 I.22.23.24.25.26.27.28.29,30.34.36
2. I7. I8.19.21.22.23.24.26,28.29.34.36.37.39
2.5.9.10,I8,23.34.36.38,40
16.17.18,19.20.2 I.22.23.24.26.28.29,34
17.18. I9.2 I.22.23.24.26.28.29.30,34
1.2.3.6.7,10.18.19.22.23.26.28.29.31.32
16.17. I8. I9.2 I.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
17.18.19,2I.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. IO. I2. I8.19.22.23.24.32.34
1.2,3.6.10. I2.13,19,24.26.30.31
16.17. I8,19.2 I.22.23.24.26.28.29,33.37,39
1.2,6.10.18.19.23.32
17.18.19.22,23,26.34,37.38
2.5.7.9.18.34.35.37,40.
1.2, I7. I8.19.21.22.23.26.28,29,30,38,39,40
18.19.21.22,23.24.26.27.28.29.34.37.39
1.2,3.6.10.18.19.23,27,29.32
1.2.12.18.19.32
17.18. I9.21.22,23.24.26.28.29.30.34.37.38.39
16.17.18.19,21,22.23.24.26.28.29.30.34,36.39
1.2, I2, I8. I9.22.23.24.25.27.28.29,30,31,32

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

a ll 40 co nfirmed

I KL7G RF 8 Mar. 93 No ne
2 VE6 LQ 3 1 Mar. 93 No ne
3 KD 6P Y I Jun e 93 No ne
4 O H5 LK 23 June 93 No ne
5 AA6PJ 2 1 Jul y 93 No ne
6 K7HDK 9 Sept. 93 No ne
7 WI NU 13 Oct. 93 No ne
8 DC8T S 29 Oct. 93 No ne
9 DG2S BW 12 Jan . 94 No ne
10 N4SU 20 Jan . 94 No ne
11 PA0AND 17 Feb . 94 No ne
12 VE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 No ne
14 OE3J1S 28 Feb. 95 No ne
15 JAIBLC 10 Apr. 97 No ne
16 F5ET M 30 Oct. 97 No ne
17 KE4S CY 15 Apr. 01 10.18.19 .22.23.

24 .26 .27.28.
29 .34.35.37.39

18 N6 KK 15 Dec . 02 None
19 DL2A YK 7 May 03 2. 10. 19.29,34
20 N I HOQ 3 1 Jan . 04 10.13.18.19.23.

24 .26.27.28.29.
33 .34.36 .37 .39

2 1 AA6NP 12 Feb. 04 No ne
22 9 V IXE 14 Aug . 04 2.5.7.8.9.10.12. 13.

23.3 4.35.36 .37 ,40
23 VR2XMT 01 May 06 2.5.8 .9 .10. 11. 12. I 3.23,34 ,40
24 XE IMEX 19 Mar. 09 2. 17. 18.2 1.22 .23 .26.34.37,40

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

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

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

*17 Green Hollow Rd., Wiggins, MS 39577; e-mail; <n5jg@cq-amateur-radio.com>
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By Keith Pugh," W51U

SATELLITES
Artificially Propagating Signals Through Space

ARISS International "Face-to-Face" Meeting
and New "Birds"

Flags showing the partn er nation s of the European Space Agency (ESA). (Photos courtesy of W5IU)

In my last column in the Summer 2009 issue of CQ VHF I
menti oned that I had attended the AR ISS International "Face­
to-Face" meeting in the Nethe rlands. Thi s column provides

a summary of that meeting and the trip associated with it.
Seve ral new amateur radio satellites have been launched

recently. I will introduce some of these satellites and go over the
process of integrating them into the active satellite inventory.

ARISS International
"Face-to-Face Meeting"

Host for the meeting was the European Space Agency (ESA)
at the Euro pean Space Research and Technology Center
(ESTEC) located in Noordwijk in The Netherlands. June 17-19,
2009 was a little late to see the tulip s at their peak , but we had
a productive series of meetings and an enjoyable time was had
by all. Thi s was my first visit to The Nether lands. A summary
of the meetin gs follows. Detailed minutes are ava ilable at:
<http://www.ariss.org>.

Act ivities started on Wedn esda y, Jun e 17, with a Joint
Amateur Radio Workin g Group (ARWG) and Amateur Radio
on the Internati onal Space Station (ARISS) meeting for dele­
gates. Gaston Bertels, ON4WF, welcomed all atte ndees and
asked parti cipants to introd uce themselves to the group.

*3525 Winifred Drive, Fort Worth, TX 76133
e-mail: <w5iu@swbell.net>
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Topics discussed during this sess ion were: new VHF-U HF
antennas for the Columb us Modul e, onboard equipment ava il­
able for use, handli ng of potenti al interference issues when more
than one station is ava ilable for use, eq uipment deployment
planning, and Russian telemetry tests.

In the afternoo n participants were treated to a tour of the exce l­
lent EST EC equipment qualifi cation faci lities. These faciliti es

Gaston Bertels, ON4WF, Chairman ofARISS-Imernational.
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More delegates ofthe meeting: Sergy Samburov, RV3DR; Mauri ce-Andre Vigneault ,
VE3VIG; and Keigo Komuro, JAI KAB.

Some of the delegates of the ARISS International "Face-to-Face " meeting (lef t to
right ): Rosalie White, KISTO; Will Marchant, KC6ROL; Gaston Bertels, ON4WF;

and Mark Steiner, K3MS.

Purchase a CQ Amateur Radio
Operators Calendar along
with your subscription and

get free shipping -
an additional $2 savings!!

15-month calendar ­
only $10.95

Free shipping when
ordered with any

subscription!
, , '.. ' This 15-month calendar

includes fifteen spectacular
images of some of the

1 C:::::~:"'--- biggest, most photogenic
shacks, antennas, scenics

and personalities in our hobby! Includes
dates of hobby contests, operating events,
meteor showers, phases of the moon,
important and popular holidays. It makes
a great holiday gift!

Popular Communications
25 Newbridge Road , Hicksville, NY11801

516-681-2922 • Fax 516-681-2926

Visit our website:
www.popular-communications.com

Holiday Specials!

1 year l '9. now only $30.95
2 years $5 5 now only $54.95
3 years 5. now only $79.95
CN/MX- t -yr $40.95, 2-yrs $74.95, 3-yrs $109.95
Foreign- t-yr $50.95, 2-yrs$94.95, 3-yrs $139.95

Payable in U.S. dollars. Sale ends 12/31/09

Each month you 'll find features on
scanner mon itoring of police, fire, utility,
and aircraft communications; inte rna ­
tional s ho rtwave listen ing ; CB rad io;
amateur radio; FRS; GMRS; mon itor ing
radio digital co mm unicat ions including
CW , RTTY , SITOR, e tc ; AM/FM
co mmercial broadcasting ; we a ther a nd
commu nications satell ites; telephone
equipment and accessories; rad io
nostalgia; alternative rad io; c landestine
radio; military radio and more!

POPULAR
COMMUNICATIONS

one contact to extend time availability was
the first topic . An initial proposal for an
event in honor of Marconi receiving the
Nobel Prize was the second topic .

Thursday, June 18, was the first day of
the ARISS-International Annual Meet ­
ing. In attendance there were 23 atten­
dees representin g I I countries. After a
welcome by Mr. Piero Messina-Head
of the Coordination Office, ESA
Directorate of Human Spaceflight,
European Space Agency-Gaston
Bertels, ON4WF, again welcomed the
deleg ates and team members. A moment
of silence was observed in memory of
Dieter Schliemann , KX4Y , who recent­
ly became a silent key.

are used to test equipment of all kinds and
sizes for the rigors of space travel.
Thermal , vacuum, vibration, acoustic
noise, radiation, and shock head the list of
tests that are performed. The facilit ies are
"state of the art" in most cases. After the
tour of the test facilities, participants vis­
ited the Erasmus High Bay exhibit area­
in which visitors , potential users, and
researchers can familiarize them selve s
with the various experiment facilities­
and met some of the ESA astronauts.

After an excellent welcome dinner , an
evening session was convened to hear pre­
sentations by the Italian delegation on two
topics. A "hybrid" ARISS QSO combin ­
ing telebridge and direct technique s into
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Erasmus High Bay.

Officers were elected to a one-year
term to fill the vaca ncy created when
Frank Bauer, KA3HDO, resigned earlier
this year. Gasto n Bertels became Chair­
man and Will Marc hant became Vice
Chairman. Elections for the normal two­
year term will take place in 20 IO.

64. CO VHF. Fall 2009

ARISS reports were heard from Eur­
ope, Canada, USA, Russia, and Japan.
These delegate reports were followed by
reports from the Operations and Hard­
ware committees.

On Friday, June 19, the meeting recon­
vened to continue with reports from the

School Outreach/Sc hool Selection Com­
mittee, the Public Relations Committee ,
and the Project Selection & Use Com­
mitt ee. The majori ty of the time was
taken by the Project Selection & Use
Co mmittee, since it invo lved discuss ion
of comm ittee struc ture as well as sever­
al old and new proposals. Principal top­
ics were util ization of the facilities
planned for the Col umbus Module and
the SuitSat-2 Project. Considerable time
was spent discussing and illustrating
how solar panels might be installed on
the legs of the space suit.

It should be pointed out that at the time
of this meeting SuitSat-2 was still
planned to be integrated into a Russian
Orlan Space Suit similar to SuitSat- l. In
July, plans changed when the available
suits were discarded ear lier than orig i­
nally planned due to storage prob lems
aboard the ISS. The hardware will now
be integrated into its own structure and
launched as planned. The name has
changed to ARISSat -l, and the delivery
and launch schedule discussed at this
meeting will be preserved.

The last topic discussed was the site
and schedule for the 2010 meeting. Pro­
posals were received from NASA
Johnson Space Center, Por tuga l, and

fl:MEHH, flN
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W5JU at Field Day 2009.

New "Birds"
As I write this at the end of September, over the past couple

of weeks there have been two major satellite launches. The first
was from the Baikonur Cosmodrome in Kazakhstan and includ­
ed South Africa ' s SumbandilaSat satellite along with the primary
payload, other secondary payloads, and components of the
launcher. The second launch was from India and included seven
satellites as part of the PSLV-C 14 mission. Four of these satel­
lites, BEESAT, ITUpSATI , SwissCube, and UWE-2, are
CubeSat s and operate in the amateur radio bands . By the time
you read this, these satellites will either be operating or will be
history. Details of these satellites are/will be availab le through
the AMSAT web page: <http://www.amsat.org>. The purpose

Rome . These proposals will be eva luated by the delegates and
the selection will be announced later.

We then were also treated to an excellent tour of the Erasmus
High Bay exhibits and thoroughly enjoyed this opportunity.
ESAIESTEC was an excellent host, and none of us lost any
weight with the excellent cafeteria food provided for lunch
each day.

Tourist Notes: As mentioned earlier, this was my first visit
to The Netherlands. Most of my extra time was spent in and
around Noordwijk and the adjacent beach area. The weather
was outstanding. However, it was a little cool for mos t of us
to take full advantage of the beautiful Noordwijk Beach, not
to mention the cold waters of the North Sea. We sampled a
variety of food from throughout Europe over the several days
we were there.

On Saturday, June 20, I did venture out to the nearby town
of Haarlem (30 to 45 minutes by bus) on the recommendation
of the music director of my home church. Our music director
is a native Dutchman and knows I like to listen to pipe organs.
He recommended visiting the "Muller-organ Grote of St.
Bavokerk Haarlern." I was not disappointed. This is one of the
largest, oldest, and most ornate organs in Europe. I did not get
to hear a recital , but I did hear organists practicing on this won­
derful instrument and obtained a CD from a performance. Of
course, I spent time walking and looking around Haarlem before
returning to Noordwijk.

My return to the Texas heat was on Monday, June 22, well
in time for ARRL Field Day.

www.cq-vhf.com Fall 2009. CO VHF • 65

- - - --- - - - - - ------- - --- ---



Noordwijk Beach.

in mentioning these launches here is
to illustrate one of the challen ges in this
business.

Each launch creates several pieces of
hardware in orbit. The launcher is usual­
ly programmed to separate the individual
payloads and other launch components as
much as possible. Where possible, launch
components are de-orbited as soon as
possible; however, there are usually sev-

eral objects from each launch that must
be individually identifi ed. In the case of
multiple launches in a short time span,
available operators to do the identific a­
tions becom es problematic.

Initially, all of these components are
close together and NASAINORAD has
difficulty identifying the individual com­
ponents. They first post the objects with­
out names, and it is left to further obser-

vation/ interactio n to identify which
object is which. In the case of objects that
emit an RF signature, such as a beacon,
telemetry, etc., amateur radio operators
track the various objects utilizing the pub­
lished Keplerian elements and match the
AOS/LOS times and message content to
the tracks. This process goes on for how­
ever long it takes for the individual satel­
lites to drift far enough apart to establi sh

Spaceman on the beach.
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St. Bavokerk, Haarlem.

The Miiller-organ Grote of St. Bavokerk Haarlem.

www.cq-vhi.com

identifiable, individual tracks. This process can take days or
weeks depending on the launcher, payloads, and manpower.
It' s an interesting process to follow on amsat-bb and partici­
pate in if you have the equipment, time, and inclinati on .
Eventually the active payloads are identified and the proper
names are assigned to the Keplerian data for the indi vidual
satellites .

SumbandilaSat in particular should becom e a very interest­
ing amateur radio satellite once it is commissioned and its pri­
mary scientifi c mission is over.

Summary
The ARISS meeting was very interesting and we can expect

more operation from ARISS in the coming years. Near term ,
look for an ARISSat-1 launch from the ISS in the spring of
2010.

I encourage you to help "sort out" the multiple satellite
launches. It can be interesting and rewarding.

As you read this, the 2009 AMSAT Space Sympo sium---cel­
ebrating the 40th anniv ersary of AMSAT in Baltimore,
Maryland , October 8-1 2, 2009- will be history. AMSAT
faces many challenges over the coming years to "Keep Amateur
Radio in Space ." The next column will contain a report of this
meeting. Please support AMSA T in its fund-r aising efforts so
that it can continue to put more "birds" on the air. 'Til next time!

73, Keith , W5IU

AMSAT Celebrates 40 Yearsl

AMSAT®
*** ~ * "'-* 'i~INd' * * ..,-

* ~
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We're Going
Back Into Space
Contact us for information on all of our new and

exciting developments, including the
1UCubeSat design. The new AMSAT CubeSat's

initial capability is planned to add to the
popular low-earth orbit FM transponder fleet

allowing hams to continue to use their existing
handheld and portable antenna systems.

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

For information on becoming an AMSATmember and
supporting ham radio in space . visit the AMSATweb site at:

WWW.amsat.org
(888) FB AMSAT • (301) 589-6062
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By Rich Arland, * K7SZ

Bi:::GINNi:::R'S GUIDi:::
All you need to know but were afraid to a sk

Try Your Local Hardware Store!

5 ummer in the Atlanta metro area
is hot, HOT, H-O-T!! Now I final­
ly understand why they call it

"Hot-Lama"! Thankfully, as I write this
in mid-September, so far our ancient heat
pump/air conditioner is still purring away
keeping us at a cool 77° F. Any hotter and
I can 't think!

Well, by now my new shack is starting
to really take shape. With the re-acquisi ­
tion of myoid Ikea operating table/con­
sole I now have more than enough room
to start setting up the HF and VHF+ sta­
tions. Having sold off the majority of my
gear prior to moving to Georgia, I was in
immediate need of a good HF transceiver
that could also be pressed into VHF+ ser­
vice using it as a tunable IF for outboard
transverters. Even though I had myoid
faithful Yaesu FT-726 for VHF+ use, I felt
that shopping around for a quality HF
transceiver with a contest-grade receiving
section would not be a bad idea . That way,
should something happen to the 726 , I
could procure some 6-meter, 2-meter, and
70-cm transverters and still maintain a
presence on both the HF and VHF bands.

In January each year the Gwinnett
Amateur Radio Society (GARS) holds a
"Tech Fest, " which strives to showcase
various operating modes and equipment
to the general public and possibly recruit
new hams into the hobby. Tech Fest '09
found me ensconced in a booth next to
the South East DX Club (SEDXC) folks.
I was showing off some of my military
gear and soon found myself talking DX
with the SEDXC members at the adjacent
table. One thing led to another, and I soon
parted with a year's membership dues to
the club. That was just the start of things.
Via the SEDXC I became acquainted
with K IZZI, Ralph, who just happened
to have a near-mint-condition Kenwood
TS-940SAT HF transceiver (loaded with
crystal filters) and a matching SP-940 sta­
tion speaker. The price was definitely
"right," and soon that cute little (?) TS­
940 followed me home and now sits
proudly on the operating bench next to

*770 William St. SE, Dacula, GA 30019
e-mail: <k7sz@arrl.net>

the FT-726. Mission accomplished.
Don't get me wrong, as the 940SAT cost
me a few bucks, but only about 25% of
what it originally sold for in the late
1980s . This 20-year-old DX machine has
a great receiver and, with the add ition of
a new IF board from a company ca lled
Piexx (www.piexx.com) and a computer
running Ham Radio Deluxe, you have an
instant computer-controlled radio for
either HF or VHF+ operations (via trans­
verters). Arland done good!

Support Your
Local Hardware Store!

Without a doubt, the "Big-Box" stores
are great places to shop. I know that
between Home Depot and Lowe's, I have
spent thousands of dollars remodeling
my home, not to mention picking up
much needed tools, accessories, and
"must have" items at great prices. With
all the convenience of these "Big-Box"
stores, it is very easy to forget the local
hardware emporium, many of which
have been in business for half a century
or more and are mom-and-pop opera­
tions that have remained in the fami ly for
several generations.

Often these smaller hardware outlets
have things that their bigger cou nterparts
don 't offer or fail to stock. Case in point:
washers-not the type that you wash
clothes in orthe things you put on the ends
of bolts. I am talking about large rubber
washers that I have found very usefu l for
sealing the ingress points of coaxial
cables coming into my home. Having
scoured the big outlets, I was on a trip
back to northeast Pennsylvania and had
the chance to drop into the local hardware
store on the main street in my former
home town of Wi lkes-Barre. Good ole
"Main Hardware" helped me erect my
55-foot tower about 16 years ago, along
with countless other ham-radio-oriented
and home-improvement projects over the
20 years I lived here . Going in there was
like stepping back in time to my early
days in Palouse, Washington, and the
Ankorn Hardware store . You could quite
literally find the solution to almost any

This is a photo ofmy VHF/UHF Slack all
the end ofthe house. In ascending order:
KU4AB square Halos for 6 meters, 2
meters, and 70 em; and a BlueStar 2­
meter .l-pole on the top for local FM
work. Although these antennas are rela­
tively close to the ground (only about 20
feet up), they will be moved to the peak
ofthe roofsoon to achieve a total height

ofabout 45 feet. (K7SZ photo)

construction project just by cruising the
aisles of the store .

Within five minutes of arriving at
Main Hardware, I had purchased half at

dozen 2.5-inch diameter rubber washers
(approximately 1/8 inch thick) with a cen ­
ter hole about 1/2 inch in diameter. RG­
8, RG-213, 9913F, and most of the
"large" coaxial cables have a diameter of
about 1/2 inch, so these are a great fit! By
cutting a single slit from the center hole
outward to the edge of the washer, you can
slip it over the coax (if, like I had, alread y
run the coaxial cable through the eaves of
the house) and then, using some GE-RTV
silicone sealant, goop the back side of the
washer and firmly place it against the entry
point of the coax cable. This will seal the
ingress point against moisture and insects.
Of course, if you have not run the cables
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My 2-meter KU4AB square Halo omni
antenna. The wire going to the center pin
of the coaxial connector separated. This
required a bit of cleanup and a resolder
job using quality solder and some flu x.

(K7SZ photo)

with connectors already in place, you
won't need to cut the washer; just seal the
washer against the opening hole and feed
the coax throu gh the center hole of the
washer. After the coax is in place, smear
a glop of RTV sealant on the coax where
it goes through the washer and you' re
done! Project completed! Total cost:
under $2.00 for six washers. That ' s not
a bad low-cost solution to the problem ,
a solution not availabl e at Lowe' s or
Home Depot.

The previous example is only one case
where the local , small hardware store has
come through for me in a pinch. During
my towerffH-7DX beam erection, Main
Hardware provid ed seve ral hundred feet
of aircraft control cable, cable guy mate­
rial, and cable clamps at a much more rea­
sonable cost than the bigger stores. Ditto
with refurbi shing two Hy-Gain 14AVQ
verticals. The ends of the traps had dete ­
riorated and I didn 't feel like paying for
replacement plastic covers, so back to
Main Hardware I went and came up with
a fist full of rubber washers of variou s
inside diameters that would correctly seal
the traps. Of course, you could use heat­
shrink tubing, but that is more expensive
and you have to do a lot more work by
shrinking the tubin g once you have it in
place. Too much work ... rubbe r washers
and RTV. Works every time!

My latest "victory" occurred in Dacula,
GA, our new home. I needed to erect sev­
eral antennas in the attic of our home. We
had just put a new asphalt shingle roofon,
and I thought that having several
VHF/UHF antennas and one HF dipole
in the attic would allow me to be on the
air during thunderstorm s without running
the risk of zapping a radio due to a near­
by lightning strike that would induce
excessively high currents in my external
antennas.

www.cq-vhf.com

I had a small TV rotator (the three-wire
kind) that would work nicely in the attic.
Since all my coaxial cables came down
throu gh the inside wall of the shack from
the attic, it would be a simple matter of
feed ing the rotator cable down the same
cable run from the attic into the shack.
One problem solved.

For mountin g the rotator, I envisioned
a steel pipe about 1.5 inches in diameter
affix ed to the floor with a flange. The
local hardware store in Dacula provided
the parts at a total cost of about $ 12 (18
inches of l.5-inch OD water pipe, pipe
flange, lag screws, and some other odds­
and-ends for the project).

I screwed the pipe flange into the floor
of the attic about mid-w ay between each
wall, centering the flange directly under
the main center beam of the roof. I
screwed the pipe into the flange and
mounted the rotator onto the pipe. A short
section of chain-link fence top rail (by the
way, these 10.5-foot galvanized steel
pipes are a lot easier to work with and
cheaper than using the IO-foot sections of
stee l pipe from "The Shack") was affixed
into the top of the rotat or. Next I mount­
ed a well-used Arrow 4-element 2-meter
beam (www.arrowantennas.com/) to the
mast so that it would clear the roof joi sts
with a 360-degree rotation of the rotator.
This put the Arrow beam about 4 feet off
the floor-not great, but definitely
usable . The remaining 2.5 feet of pipe
was go ing to be reserv ed for a UHF
Quagi, but it would not quite fit. There­
fore, I put a RadioShack (Oops ! Sorry,
"The Shack ") VHFfUHF scanner anten­
na (cost about $ 10-12 on closeout) on the
top of the pipe. This give s me an omni
and a directional 2-meter array that I can
use to check into local FM nets or work
some distant 2-meter stations. Costing
out the hardware needed to do this pro­
ject netted a $4.00 savings in material s by
using the local small-town hardware store
as opposed to one of the "Big-Box" com­
petitors. Oh, yeah, I forgot: At $2.50 per
gallon for gasoline, I saved a round-trip
drive of over 22 miles by shopping and
buying locall y. I love it when a plan
comes together !

KU4AB VHF/UHF
Omni Antennas

In the last installment of this column I
briefl y commented on a trio of VHF/UHF
antenn as that I erected at K7SZ. These
are made by Phillip Braz zell , KU4AB
(http://www.dxzone. co m/cg i-bin/dir/

jump2.cgi?ID=1 2873). I bought the 6­
meter, 2-meter, and 70-cm square omni
antennas for use at our new place in
Georgia. Originall y I had them up briefly
(for the ARRL September 2008 VHF
contest) at our old home in Wilkes-Barre
and they worked, but were so low that it
was hard to judge their effectiveness of
them. However, for the money they ini­
tially seemed to be a good buy.

Since moving south, I have installed all
three antennas using separate low-loss
coaxial feed lines on a set of 10.5-foot
chain -link -fence top rail s, butted end-to­
end, for a total height above ground of 2 1
feet (to the 70-cm antenna at the very top).
Unfortun ately, I still do not ha ve the
height needed to make these antennas
work effectively. Ultimately they will go
on a tripod on my roofand be about 20-25
feet above the peak of the roof line, or
over 40 feet above ground.

My one concern is the robu stness of the
feed points of all three antenn as. Over the
relati vely short time I have had these
antennas, I had to repair the 2-meter omni
twice, and each of the other two (6 meters
and 70 em) has been repaired once . It
seems that the real weak point of the feed
system is the wire that runs from the side
of the antenna loop into the center con­
ductor of the RF connector (a SO- 239 on
the 6- and 2-meter and an N on the 70-cm
antennas). With a bit of flexing (like one
would expect with wind on an externa l
antenna) the wire tends to pop out of the
center conductor and needs to be re-sol­
dered. Initially I thou ght that this was the
result of poor soldering technique (not
enou gh heat or inferior solder) at the fac­
tory . However, now I think that it is ju st
a shortfall in the design. Not a real show
stopper but agg ravating, nonetheless,
especially when one must climb on a roof
to do the work.

I have enclosed several pictures of my
KU4AB omnis for your inspection. My
last repair work on these antennas
occurred over six month s ago and so far
all is well with the stack. I need to repo­
sition these antennas on the roof with a
tripod , so I will thoroughly inspect the
connec tions before remounting them .
Hope fully this will be done before win­
ter and I can give some conclusive result s
on this trio ' s performance in the next
issue of CQ VHF.

Contest season is well under way and
soon the holidays will be here , so get out
there, get your antenna work done, fire up
the radios, and get on the band s!

73, Rich, K7SZ
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By Bill Brown,* WB8ELK

UP IN THt AIR
New Heights for Amateur Radio

Superlaunch 2009

Well over a dozen amateur radio high-alti tude ball oon
groups from acro ss the country and Canada descend­
ed upon Topeka , Kansas this past July to attend the 9th

annual Great Plains Superlaunch (GPSL).
Paul Verhage , KD4STH , of Nearsys (www. nearsys.com)

hosted the eve nt and provided us with excellent co nference and
launch facilities at the Kaw Area Technical Sch ool in Topeka .
Thi s was a three-day eve nt that started out with a great tour of
the Garmin GPS headqu arters in Olathe, Kansas. We got to see
the testing and engineering areas (I 'd love to have a fraction of
their test equipment!)and had the opportunity to meet with some
of the des ign enginee rs who helped answer our questions about
using their GPS unit s for high-a ltitud e balloonin g.

On Friday, a co nference was held where we were presented
with fasc inating talk s from a variety of balloon groups. Paul
Verhage demonstrated his environmental test chamber made
out ofco mmonly found parts and an inexpen sive vacuum pump.
It can simulate the near-vacuum and extreme-co ld temperatures
found in aNear Space enviro nment (see photo I). Billy Grah am ,
N5QE M, of North west Techni cal Institute wowed us with a
demonstration of his powerful potato-gun payload retrieval sys­
tem that can shoo t a tenni s ball (with fishin g line attached) near­
ly across the length of a football field (photo 2).

*/2536 T 77, Findlay. OH 45840
e-mail: <wb8elk @aol.com>

During breaks between the conference talks, there was a great
opportunity to view the man y innovative payload designs on
the display tables (photo 3). If you are contemp lating starting
your own Near Spa ce balloon program , the GPSL eve nt is a
great place to learn what others are doin g. You can rea lly jum p­
start your efforts by attending.

We Have Liftoff
On Saturday eve ryo ne grabbed a spot in the parking lot of the

schoo l and started to inflate their ball oons and prepare their pay­
load experiments for flight. Three waves of balloon s were
launched for a total of II balloons in the air at one time (pho­
tos 4 and 5). The y were ARBONET, EOSS, K0NMS, K0NMSI
NSV , Nearsys, NSERT, NSTA R, NTI , ORB , Univ of Minn,
and WB8ELK). The weather was perfect with no wind, allow­
ing us to leisurely hang onto the payloads with the balloons
standing still ove rhead. I strea med live intern et video of the
mass liftoff via my Veri zon -enabl ed Ne tboo k so those who
couldn' t make it to Kansas could see this amaz ing spec tacle at
home. After all the balloons were launched , the chase was on.

The Chase
The challenge with chas ing II balloons at once is to figure

out which one you want to track firs t. I rode shotgun with Mark
Garrett , KA9SZX, as we bounced along over the grave l roads

Photo 1. Paul Verhage . KD4STH.
demonstrates his Near Space environ­
mental test chamber. (Photos courtesy of

the author)
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Photo 2. Billy Graham. N5QEM. demonstrates his potato gun pay load retrieval
system. (Photo by Keith Kaiser. WAfJrJT)
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of the Kansas farmland. I discovered that Mark had a few holes
in the floorboards as the car filled up with Kansas dust that
quickly made us look like Pillsbury doughboys. As we descend­
ed upon the sleepy and unsuspecting town of Garnett, Kansas ,
I could tell that the residents were keeping a wary eye on us as
a dozen vehicles covered with strange antenna arrays filled up

Photo 3. N5NTl payloads with machined Styrofoam for a
precision fit .

Photo 4. Three balloons take off at once.

www.cq-vhf.com

their small town. I'm certain that as we all stared up into the
sky they must have suspected they were about to be invaded by
UFOs (and in fact they were-Unidentified Floating Objects).
It was so clear that we could see several balloons 100,000 feet
above us with the naked eye.

One by one we watched them finally burst and start their
descent. We ended up peppering Garnett with parachuting pay­
loads, as most landed within a few miles of town and three of
them ended up landing within a few thousand feet of each other
near the golf course. My payload landed way out in the middle
of a soybean field. I was amazed that the high-speed cellular cov­
erage was good enough that I could show the recovery effort live
on streaming internet video even while standing in the middle
of a remote Kansas field .

Only the ARBONET balloon kept flying due to its unusual
upside-down parachute. As a result, it ascended at half the rate
of everyone else's and flew about 30 miles to the south of
Garnett. Unfortunately the GPS had failed and its female voice
chip message kept repeating, "As usual , I'm very lost." That
payload was the only one not recovered on Saturday, but it was
found a week later by a local resident.

Everyone had a great time , and I imagine that the local Pizza
Hut probably had its busiest lunch hour of the year as we filled
every seat during our celebration ofyet another successful Great
Plains Superlaunch.

Superlaunch 20 I0 will be held in Hutchinson, Kansas . For
more information, check out <www.superlaunch.org>.

73, Bill, WB8ELK

Photo 5. ARBONET payload being readied for launch
(WB8ELK balloon in background).
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By Mitch Gill, NA7US

tMtRGENC~ COMMUNICATIONS
The Role of VHF in EmComm

Interoperability and YOUI

Photo A. Raytheon's ACU-I000 Intelligent Interconnect System.

There has been another shift in emer­
gency communications as the gov­
ernment becomes more and more

aware of the capabilities and training that
amateur radio operators bring to the table.
Due to our proven abilities during emer­
gencies, amateur radio operators in gen­
eral as well as others in MARS, ARES,
and RACES were invited to participate
and assist in developing the National
Guard Bureau (NGB) Civil Support Task
List (CSTL) at workshops throughout the
United States. The purpose of the work­
shops is to assist NGB in finding the best
ways to work with civil agencies and first
responders in the event of an emergency.

The Washington National Guard vol­
unteered to host the communications por­
tion of the CSTL at Camp Murray, Wash­
ington, and the three-day event was a
success for all who attended. Repre­
sentatives from several first responders,
FEMA, the FCC, the DHS, and others
were there to discuss how we all can work
together in an emergency.

How do we communicate in an emer­
gency? If I consider the number of VHF
nets that are out there, it sometimes bog­
gles my mind-police, fire, ARES,
MARS, hospitals, ambulance services,
government agencies, transportation
agencies, and the lists go on and on. So
how do we communicate with each other
during an emergency? How can all those
agencies, or any of them, talk to one
another when there are so many frequen­
cies and modes? How can you as an ama­
teur radio operator operating an emer­
gency net communicate with the police
department when cellular and all other
phones are not working? These are just
some of the questions that were dis­
cussed, and believe it or not, there are
some answers. One answer to the prob­
lem was developed by Raytheon. It is the

*29838 SE 285tl1 Place, Ravensdale, WA
98051
e-mail: <na7us@arrl.net>
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ACU-IOOO Intelligent Interconnect Sys­
tem (photo A).

ACU-1000 Benefits
and Features

The following information was taken
from Raytheon's website (www.
raytheon.com>):

• Connects up to 12 audio devices with
the abi lity to expand to 24 audio devices

• Can interconnect radios in any band
including HF, VHF, UHF, P25, 800
trunked; cellular, landline PSTN, and
iDEN Nextel

• ACU controller software provides
full system status and control from a PC,
locally or remotely over an Ethernet net­
work

• Modular interoperability system
employing proven radio over IP (RoIP)
technology

• Sophisticated DSP algorithms pro­
vide adaptive hybrid, VOX, VMR (voice
modulation recognition), noise reduc­
tion, audio delay, and more

• Radio templates for supported de­
vices simplify and speed system setup

• Connection to a Wide Area Inter­
operability System (WAIS) using the
WAIS Controller

• Easily deployed in tactical, trans­
portable, fixed, and mobile applications

• Remotely change radio channel with
the purchase of channel changing option.

The ACU-IOOO can simultaneously
cross-connect different radio networks,
connect radio networks to telephone or
SATCOM systems, and network RolPI
VolP (Voice over Internet Protocol) talk­
paths. It is completely scalable and field
configurable.

The system is easily controlled using
the provided ACU Controller software,
offers three different methods of opera­
tion for system redundancy, and is nei­
ther computer nor network dependent for
its operation.

What About
Amateur Radio?

In addition to the numerous commer­
cial radios Raytheon's ACU-I 000 sup­
ports, it also supports the ICOM
706MKIIG. This is a major change
wherein a major organization (with, I
assume, suggestions from outside
sources) decides to include an interface
for an amateur radio . This is a large step
in the right direction, and hopefully
more radios will be recognized in the
near future, as this seems to be the only
downside right now. In the future I
would hope to see almost all modern HFI
VHFIUHF rigs have an interface to the
ACU-IOOO.

Visi t Our Web Site
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Figure J. Once connected to the ACU 1000 and with the prop ­
er interoperability software. the tCOM 706MKIIG can talk to
and receive from any other device on the network. This is a

simplistic look at how this all ties together.

Once connected to the ACU- IOOO and with the proper inter­
operabi lity software, the ICOM 706M KIIG can talk to and re­
ceive from any other device on the network. Figure I is a sim­
plistic look at how this all ties together.

Let' s now look at a potential scenario based on figure I. You,
in this exa mple, are an amateur radio operator who is support­
ing emergency communications after a moderate earthquake.
You need to contact the fire department, as there are seve ral
people trappe d in a build ing nearby. On an amateur radio VHF
repeater des ignated by the Incident Commander, you are able
to direct ly contact the fire department on its frequency eve n
though you are operating on the amateur radio bands.The ACU ­
1000 connected to an ICOM 706MKIIG grabs your transmis­
sion and forwards it directly to the fire department utilizing the
software. The person controlling the software has the ability to
attach and detach different radio systems simply by a drop and
click, but as those infamous commercials state, "But that' s not
all!" An exa mple of the software that could be used for inter­
operability is Mutu alink .

Figure 2 is a view of the Mutu alink software architecture. It
does not show amateur radio, but that does not matter, because
if needed any radio systems can connect to other systems.

As stated in the brochure, Wallingford , Connecticut based
Mutualink redefi nes interoperability by crea ting networks of
communities that are instantly capable of sharing radio, voice,
text, video, telephone communications, and data files in a secure
environment.

In simple terms, an exa mple in this situation could be that
an amateur radio operator can contac t the operator for
Mutualink and request a satellite connection, or a VoIP con­
nection, or whateve r the system has ava ilable. In addition, it
can be a secure syste m.

The overa ll benefits of this system are obvious, and with the
realization of the value of amateur radio operators respondin g
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Architecture Overview

Figure 2. Mutuali nk is an example of the software that could be used fo r interoperability. This is a view of the software
archi tecture. It does not show amateur radio, but any radio systems can connect ifneeded to anyone else's.

to emergencies, I believe that we will see
more and more incorp oration of amateur
radio suppo rt in the future.

News from MARS
Here in Was hington State, MARS, the

Military Affi liate Radio System, has
become more and more valuab le to the
National Guard as well as to the state as
a whole. In add itio n to supporting the
National Guard's emergency net , MARS
has offered training and assis ted in build­
ing and configuri ng our computers and
radio systems.

In photo B, AI Mitchell , AAA 'lJWA,
the Was hington State Army MARS
Director , is show n present ing me with
cab les and connec tions provided by a
MARS member. The cables allowed the
MARS station to transmit and receive e­
mails util izing VHF and/or HF using the
MARS PACTOR sys tem. The sys tem

was tested by sending an e-mail over the
air addressed to the National Guard
Bureau and memb ers of the Joint Op­
erations Center (JOC). All of the mes­
sages were received in their inboxes in
less than a minute.

Sergeant Major Andy Knowles, IT and
Comm unications Manager, stated,
"MARS is an invaluable asse t to the
Washington Nationa l Guard Joint Opera­
tions Center. It is a top notch orga nization
from the State Director on down. Without
their ass istance, I believe, our mission
here at the JOC to support and assist dur­
ing emergencies would be degraded."

Ham Appointed Chief of Army
MA RS. The followi ng is from the ARRL
Letter, Sepember 26, 2009 :

"On Frid ay, Septemb er 25, veteran
Army communicator Jim Gri ffin ,
KE7LJA , became Ch ief of the Army
Military Affili ate Radio System (MARS).
Major General Susan Lawrence , Com-

manding General of the 9th Signal Com­
mand (Army), named Griffi n to succeed
Stuart Carter; Carter has held the Chief' s
post since December 2006. MARS , the
Defense Departm ent- sponsored orga ni­
zation of Amateur Radio operators who
volunteer for communications support in
emergencies, is a component of the 9th
SC (A) ."

For more informatio n, please see:
<htt p :// w w w .a rr l. o rg/ ne ws/ s to r ie s/
2009/09/26/11093/?nc= 1>.

ARRLBoard News
The ARRL Board of Durectors recen t­

ly adopted guide lines and recommenda­
tions on the appropriate use of amateur
radio. The followi ng is fro m the ARRL
Letter, Septemb er 26, 2009 :

"Entitl ed The Commercia lization of
Amateur Radio: The Rules, The Risks,

______________________________________________::J
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Photo B. SGT Mitch Gill receives cables and equipment from
Washington State MARS Director Al Mitchell. (Photo by SPC

Amber Peterson)

The Issues (http://www.arrl.org/news/files/ARRL_Appropriate
UseGuidelines .pdf) , the document offers guidelines to assist
radio amateurs and anyone wishing to utilize the capabilities of
Amateur Radio in understanding the FCC Rules that prohibit
communications in which the amateur has a pecuniary interest,
including communications on behalf of an employer. While the
FCC Rules in this regard have not changed in many years, there
has been increasing discu ssion of the issue as growing numbers
of employers and non-amateur organizations recognize the value
of Amateur Radio as an emergency communications resource and
encourage their employees to obtain amateur licenses. Also
included are guidelines for evaluating the appropriateness of
Amateur Radio volunteers providing communications services to
commercial enterprises and other entities for which other com­
munications systems are available."

Final Thoughts
If you are serious about emergency communications, then vol­

unteer. Check with your local club and ask about MARS or ARES
or any other emergency communications support group you can
find. get as much training as possible and although the probabil­
ities are against us, let us hope and pray that we are never called
to assist.

Until next time, remember: "The nice st thing about not plan­
ning is that failure comes as a complete surprise and is not pre ­
ceded by a period of anxiety"-John Preston, /809-/89/ . That
is not comforting, but it is so true. Follow the Boy Scout motto
and "Be Prepared."

73, Mitch, NA7US
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Moondata Update 2010
and Related Comments

One of the most important factors in EME communications is knowing
when it is best to communicate via rnoonbounce. W5LUU presents a
summary and table of the best and worst conditions for EME in 2010.

By Derwin King,* W5LUU

The best EME conditions occur when: ( I) the Earth-Moo n
distance is at the absolute minimum and (2) the Moon is
in the coldest sky region along the Moon path. The effect

of dista nce is independent of frequency, but sky temperature
decreases with frequency, up to - I GHz and then levels out.
The EME signa l-to-noise ratio, in dB, is degraded, from the
minimum, by a factor (DGRD, see below) which varies over
hourly, daily, weekly, monthly, and yearly time periods. As a
guide for the basic weekend EME conditions for 20 I0 the
W5LUU Weekend Moondata 20 10 lists the DGRD, in dB, for
144 and 432 MHz, and other pertinent EME information for
each Sunday at 0000 UT. Factors such as local noise, antenna
beam width, side lobes, polarization, etc., can also affect the
sig nal-to-noise ratio of moonbounce signals. Low sunspot
activity in 20 10 will minimize disrupt ive ionosphere distur­
bances. Good conditions will prevail.

For frequencies below 1296 MHz, 20 I0 will be the best EME
year until 20 19 or later. Some good and exce llent days will
occ ur on weekends, but more during the week. Days listed
below have a 144 MHz DGRD that is a minimum at d, day and
h, hour and may last for plus or minus several hours.

January: 02d/231Oh (0. 18 dB) and 30dll 05 1h (0.02 dB);
February: 26d/22 15h (0.60 dB); March: I9dll 930h, (OA ldB);
Apri l: 22d/ 1430h, (0.65 dB); May: I9dll 930h (0.68 dB); June:
16d/0233h, (0.5 dB); July: 13dll 034h, (0.25 dB); August:
09d12056h, (0.13 dB); Septemb er : 06d/0730h, (0.23 dB);
October: 04d1l822h, (0.66 dB) and 3 Id/0003h, (0.75 dB);
November: 27d/0534h, (0.8 IdB); Decemb er: 24d1l 150h,
(0.63 dB).

Definitions
DEC. (deg): Moon declination in degrees north and south

(-) of the equator. This is cyclica l with an average period of

*7335 Wild Eagle St., San Antonio, TX 78255-1146
e-mail: <w5Iuu@swbell.net>
The information and accompanying table are printed here in CQ VHF
on a non-exclusive basis courtesy ofDerwin King, W5LUU

27.2 1222 1 days. The maximum declination during a monthly
cycle, plus and minus, ranges from 18.15 up to 28.72 degrees
with a period (maximum to minimum and back to maximum )
of about 19 years. The last maximum was on 09/ 15/2006.

RA (hrs) : Right Ascension, in hours, gives the eas t-wes t
position of the Moon against the sky background. Average peri­
od of RA cycle is 27.32 1662 days, but it can vary by a day or
so due to effects of the sun on the Earth and Moon motion.

144 MHz Temp (K) : The 144-MH z cosmic (sky) noise in
direction of the Moon expressed as abso lute temperature.

Ran ge Fac tor (dBr) : The additional EME path loss, in dB,
due to Earth-Moon separation distance being greater tha
absolute minimum (348,030 km surface-to-surface).Varies from
a low of (0 to 0 .7 dB) at perigee up to 2.33 ± 0.1 dB at apogee.

DGRD, (dB): The degradation in EME signal-to-noise, in
dB, due to: (I ) the excess sky noise temperature, in dB, at the
stated position of the Moon compared to the lowest co ld sky
temperature and the system noise temperature (all at the fre­
quency of interes t); plus (2) the Earth- Moon range factor, dBr ,
for the listed time and date. The tabulated DGRD is referenced
to the lowest possible sky-noise temperature along the Moon
path, for a system noise temperature of 800 K at 144 and 600K

at 432, an antenna beam width of - 150, and to the absolute min­
imum Earth-Moon (surface- to-surface) distance.

The dBr affect s DGRD equally at all frequencies, but sky
noise decreases rapidly as frequency increases. During a month­
ly lunar cycle DGRD can vary by 13 dB on 144 and 8 dB on
432. DGRD varies less with small antennas than with large.

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

Conditions : Summ ary of EME conditions as controlled by
DGRD at 144 MHz and NM. Conditions may be worse, due to
ionosphere disturbance, local noise and polarity, but not better
than indicated . In general, 144 MHz DGRD <1.0 dB is con­
sidered Excellent, 1.0 to 1.5 is Very Good, 1.5 to 2.5 is Good,
2.5 to 4.0 is Moderate, 4.0 to 5.5 is Poor, and over 5.5 is Very
Poor. Within a day of New Moon (NM), high sun noise can
make conditions Very Poor regardless of the DGRD.

_ _ __________________________________________:1
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I
I W5LUU Weekend Moondata for 2010
\
i For Sundays at 0000 UTe
1 144 MHz Range Factor DGRD (dB)

1
2010 DEC (deg) RA (hrs) Temp. COK) (dB) 144 MHz 432 MH z Moon Phase Conditions
Jan. 03 14.8 9.1 166 0.19 0.2 0.2 FM+2d Excellent

I 10 - 22.3 15.2 426 1.67 4.1 2.6 Poor
I 17 - 14.3 21.2 336 2.34 4.6 2.9 NM+2d Poor

I 24 19.7 2.7 352 1.40 3.8 2.1 Modera te

l 31 11.8 9.8 183 0.04 0.4 0.1 FM Excellent
I Feb. 07 -24.1 15.9 491 1.69 5.3 2.8 PoorI
I 14 - 10.9 2 1.8 323 2.54 4.5 3. 1 NM Poor

1
21 22.0 5.3 365 1.65 4.0 2.3 Moderate
28 8.6 10.2 188 0.09 0.5 0.2 FM Excellent

\ Mar. 07 -25.4 16.6 668 1.64 6.5 3.2 Very Poor
\

I 14 -7 .3 22.3 264 2.28 3.7 2.7 NM - 2d Moderate
I 21 23.8 4.4 362 1.38 3.9 2.0 Moderate

I 28 4.9 10.8 20 1 0.29 0.9 0.5 FM - 2d Excellent

I Apr. 04 -25.3 17.3 935 1.60 4.8 3.5 Poor
1 11 -3.6 22.7 244 2.20 3.4 2.5 NM - 3d Moderate
\ 18 24.8 5.9 412 1.20 4.2 3.0 Poor
I 25 0.7 11.3 2 16 0.54 1.3 0.7 FM - 3d Very Good)

\ May 02 - 25.0 17.8 22 10 1.63 11 .5 5.5 Very PoorI

I 09 -0.0 23.3 244 2.13 3.3 2.4 Moderate
16 25.1 5.6 494 0.94 4.6 2. 1 M+2d Poor

1 23 -3.9 11 .9 249 0.72 2.0 1.1 GoodI
I: 30 - 24.7 18.3 2735 1.75 12.3 6.2 FM +2d Very Poor
I
I June 06 3.5 23.6 247 2.10 3.3 2.4 Moderate
I 13 24.6 6.2 500 0.68 4.4 1.8 NM+ Id Poor
\ 20 -8.5 12.6 306 0.86 2.8 1.4 Moderate'I

) 27 -23.0 18.8 1295 1.92 9.4 6.0 FM - Id Very Poor

July 04 6.8 0.6 259 2.11 3.5 2.5 Moderate
11 23.7 6.8 410 0.49 3.5 1.3 NM Moderate
18 - 12.6 13.5 315 0.86 2.9 1.3 Moderate
25 - 21.2 19.6 633 2.08 6.7 2.7 FM- Id Very Poor

AugOl 10.2 1.2 275 2.13 3.7 2.5 Moderate
08 22.2 9.4 381 0.42 2.8 1.2 NM - 2d Moderate
15 - 16.0 13.9 334 0.77 3.0 1.4 Moderate
22 - 18.8 20. 1 378 2.19 4.9 2.9 FM- 3d Poor
29 13.4 1.7 290 2.12 3.9 2.6 Moderate

Sept 05 20.1 7.9 267 0.49 1.9 0.9 NM - 3d Good
12 - 18.6 14.5 371 0.68 5.3 1.4 Poor
19 - 15.8 20.7 337 2.23 4.5 2.9 Poor
26 16.4 2.3 316 2.03 4.1 2.5 FM+3d Poor

Oct. 03 17.3 7.6 200 0.63 1.2 0.8 Very Good
10 - 20.6 15.1 4 11 0.65 3.6 1.5 NM + 3d Moderate
17 - 12.7 21.3 539 2.23 4.5 3.4 Poor
24 19.0 2.8 357 1.86 4.4 2.5 FM + Id Poor
31 13.7 9.2 166 0.75 0.7 0.8 Excellent

ov.07 -22.1 15.6 450 0.75 4.1 1.6 NM- Id Moderate
14 -9.4 21.6 518 2.20 4.3 3.4 Poor
21 21.1 3.4 364 1.65 4.2 2.3 FM Poor
28 9.5 9.9 185 0.75 1.I 1.6 Very Good

Dec. 05 - 23.37 16.3 539 0.78 5.0 2.0 NM Poor
12 -6.3 22.3 265 2.20 2.6 2.5 Moderate
19 22.7 4.0 560 1.48 4.0 2.7 FM - 2d Moderate
26 5.2 10.2 197 0.61 1.1 0.9 Very Good
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By Tomas Hood," NWlUS

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

The Verdict is Still Out

Ayear ago we discussed the possibility that the Sun was
entering another Maunder Minimum, which occurred
durin g the period starting in 1645 and ending in 1715,

an incredibl e 70 years during which sunspots were rarel y seen.
To the observer, this period is void of evidence of any I I-year
solar cycles. What' s more, this period coincided with the infa­
mous "Little Ice-Age," a series of extraordinarily cold winters
in the Northern Hemi sphere. Durin g the year since we dis­
cussed the above possibility, the Sun has not presented much
sunspot activity, leading many to yet postulate that we are
indeed see ing a possible extended period of solar quiet, per­
haps lasting yea rs.

As was demonstrated in this column last year and during the
time since then, the sunspots now occurring predominantly
belong to the new cycle, as they have the magnetic orientation
consis tent with the expected reversal from those spots of the
old sunspot Cycle 23. However , these new sunspots are few
and far between.

*P.O. Box 9, Stevensville, MT 59870
e-mail: <nw7I1s@arrl.net>

Figure I. The magnetogram of the Sun using the Michelson
Doppler Imager (MDl) on September 23, 2009, showing two
sunspot regions. These active regions resulted in a rise as high
as 76 in /O.7-cm flu x readings durin g the end of
September. These two spots indicate the steady, although vel}'
slow, rise in sunspot activity in the new sunspot Cycle, 24.

(Source: SOHO, the Solar & Heliospheric Observatory)

After the appearance of a series of very small sunspots dur ­
ing July 2009 , the entire month of August was quiet ; not one
sunspot was observed. This places August as the month with
the lowest observed monthl y sunspot activity between sunspot
Cycles 23 and 24. This fact will move the statistical so lar min­
imum later than December of 2008.

During September 2009, while most days were spotless, two
significant sunspot regions developed and lasted for days (fig­
ures I, 2, and 3). One of the regions even produced a moderate
solar flare on September 25th . All of this activity started Ol1l

September 21st as the first sunspot region rotated into view. The
next day a second region appeared. Both sunspots grew larger,
causing the 1O.7-cm flux to peak at 76 on the 23rd. These two
regions indic ate that the new cycle is picking up energ y,
although the increase in activity is much slowe r than we've
observed in past cycles .

Unprecedented Opportunities
Have there been any interesting discoveries in the world of

VHF propagation durin g this extended period of solar quiet?
Art Jackson, KA5DWI, has been study ing sporadic-£ (£s) prop-

Figure 2. The "intensitygram" ofthe Sun using the Michelson
Doppler Imager (MDl) on September 23, 2009, showing the
two active sunspot regions, 1026 and 1027. August 2009 was
void ofany spots, leaving many to again speculate that we are
in a Maunder Minimum . These sunspots in September seem to

counter such speculations. (Source: SOHO)

____________________________________________::J
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Figure 3. The Extreme ultra violet Imaging Telescope view at
195 angstroms (A) ofthe two sunspot gro ups (1026 and 1027)
on Septembe r 25, 2009. Notice the magnetic fi eld lines

carrying solar plasma . (Source: SOHO)

agation for the last five years by using data collected from the
PropNET proj ect (http://www. propnet.org/) . Regarding the
2009 Es seaso n, he observes, "The year was phenomenal. I think
the best we have had of the past 5 years. What made it special
was that 10 meters was open on average 3 hours more each day
this season. Some weeks were as much as 6 hour s better." He
also obse rves that 6-meter openings were ju st as reliable and
frequent.

Comparing the start of the Es season in 2008 with the same
period in 2009 , Art reports the following:

In 2008, the first 2 weeks of the season were painfully slow. This
year, it started off like gangbusters. From April 22 till August 22, there
was a capture every day. As in 2008, the peak daily volume concen­
trated around the solstice. Also, we had an almost identical late sea­
son peak on 7/29, which was the most active day of the season (442)
in terms of total captures at this QTH. One notable difference from
prior years was a shift of activity towards the second half of the sea­
son, sort of similar to 2008, but much more evident this year.

Art observes that sporadic-E app ear s to become stronger
eac h yea r go ing into the extended solar cycle minimum. There
also appears to be a shift in the time each day when the Es
peaks. During activ e years, the peak is earlier in the day , and
earlier in the season, while 2009 data sugg ests that these peaks
are later. He concludes that this extended solar cycl e minimum,
lasting years, is providing unique and unprecedented opportu­
nities to discover more details about sporadic-E, as well as
offerin g grea t DX to radio operators takin g advantage of spo­
radic-E propagation .

Art publ ished his 2009 detailed summary of the 2009
spring/summer Es season at <http ://www.propnet.org/doc s/art/
KA5DWI _2009_Summary.pdf> . Idiscussed his research and the

www.cq-vhf.com

2009 season in the first two episodes of the "NW7US Spac e
Weather and Radio Propagation Podcast" (http://podcas t.
hfradio.org).

A Roaring Lion?
With the lull in ionospheric modes of VHF propa gation, weak ­

signal VHF operators look forward to meteor showers, hopin g
that storm-level showers will provide exciting opportunities for
bouncing their VHF signals off the plasma trails of burning-up
meteors. Each year we hope that the November Leonids shower
will yield a high rate of meteors per hour (the zenith hourly rate,
or ZHR ). Will this year yield a major VHF meteor-scatt er event?

One of the largest yearly met eor showe rs occ urs during
November. Appearing to radiat e out of the co nstellation Leo ,
this shower is known to create intense meteor bursts. Large,
spectacular visual s might occur only 10 to 20 times per hour
during the peak . Remember, though, that when we are talking
about meteor-scatter radio prop agation, we count any meteor­
formed plasma clouds that will support VHF radio signals.

Astronomers from Cal Tech and NASA say a strong shower
of Leonid meteors is coming in 2009 . Their predi ction follows
an outburst on November 17, 2008 , that broke seve ral years
of "L eonid quiet" and heralds eve n more intense ac tivity for
this Novemb er.

"On No vemb er 17,2009, we expect the Leonids to produ ce
upwards of 500 meteors per hour ," says Bill Cooke of the NAS A
Marshall Spac e Flight Center. "That's a very stro ng display."

Forecaster s define a meteor storm as 1000 or more meteors
per hour. That wou ld make the 2009 Leonids "a half- storm ,"
says Jeremie Vaubaillon of Cal Tech .

On November 17, 2008 , Earth passed throu gh a stream of
debris from comet 55P/Tempel-Tuttle. The gritty, dusty debri s
stream was laid down by the Leonids' parent com et more than
five hundred years ago , in 1466. Almos t no one expected the
old stream to produce a very strong shower, but it did . Ob servers
in Asia and Europe counted as many as 100 meteors per hour.

Vaubaillon predicted the cro ssing with one-hour preci sion.
"I have a computer program that calculates the orbits of Leonid
debri s streams ," he explains. " It does a goo d job anticipating
encounters even with very old streams like this one."

The 2008 outburst proved that the 1466 stream is rich in mete­
or-producing debri s, setting the stage for an eve n better display
in 2009. On Novemb er 17, 2009, Earth will pass throu gh the
1466 stream again, but this time clo~er to the center. Based on
the number of meteors observed in 2008, Vaubaill on can esti­
mate the strength of the coming display: five hundred or more
Leonids per hour durin g a few-hour peak centered on 2 1:43 UT.

"Our own independent model of the debri s strea m agrees,"
says Cooke. "We predict a sub-storm level outburs t on
November 17, 2009, peaking sometime between 2 1:34 and
21:44 UT."

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

December 7 to December 17 will peak on December 14 at 0510
UTe. Thi s is one of the better showers, since as many as 120
visual meteors per hour (ZHR) may occur. It is also one of the
better showers for operators trying meteor-scatter propa gation
from positions in North America. The Geminids is a great show­
er for meteor- scatter, since one doesn 't have to wait until after
midnight to catch this shower. The radiant rises early (starting at
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2009 Weekly PropNET Captures
@ KASDWI EM12ju

Autumn (in th is case November
through January) is a relat ively qu iet sea­
so n, with very little if any tra nseq uatorial
prop agat ion (TEP) . TEP , which tends to
occ ur most often during spring and fa ll,
requires high so lar ac tivity that energize s
the ionos phere enough to ca use the F­
layer over the eq uator ial reg ion to sup­
port VH F propagat ion . The normal T EJP
signa l path is between locat ion s on eac h
side of the eq uator. However , without the
level of so lar ac tivity needed to keep the
F- Iayer energized enough for VHF prop­
agation, these paths do n' t materiali ze .
Th e fall season of TE P usually tapers out
by mid-Novembe r, bu t th is year TEP win
be rare if it occ urs at all.

Trop osph eric-duct ing pro pagation
during this season is fai rly non-exi sten t,
as the weathe r sys tems that spawn the
inversions needed to create the duct are
rare. On the othe r hand, using tropos­
pheric-scatter-mode propagat ion is pos­
sible, but one needs to have ve ry high­
power, high -gain ante nna systems.
Having dua l receivers in a voting CO I1l­

figuration (w hic hever recei ver "hears"
the sig na l louder than the othe r will pro­
vide the signa l) wo uld also help . Th e idea
is to use brut e force to sca tte r RF off water
dropl ets and other airborne partic les, and
ca pture some of that signa l at the far end
with dual-d iver sity, high-gain rece ive rs,
which is not eve ryo ne 's cu p of tea.

Auro ra- mode prop agation is seasonal­
ly unl ikely. Even if there we re per iods
when the so lar wind speed is elevated and
is magn et icall y oriented in a way to
impac t the geomag netic fie ld, this is the
season when we statistica lly see very few
aurora events.

A secondary seasona l peak in sporad ic­
E ionization sho uld also res ult in some
short-ski p openings on low V HF bands
between distances of about 800 and 1300
miles at the end of December and ea rly
in Janu ary. Report s even after the end of
the 2009 summer Es season ind icated sur­
prise ope nings whe n no one ex pec ted!
them , so be vigilant and wa tc h for 6-

Autumn Outlook

Scatter mode is found at <http://www.
am t .org /Meteor_Sca t ter/s he lbys_
welcome.htm> . Ted Go ldtho rpe ,
W4V HF, has also created a good sta rting
guide at <http: //www.amt.org/Me teor_
Scatter/le ts ta lk-w4vhf. htm>. Link s to
var ious gro ups, reso urces, and software
are found at <http: //www.amt.o rg/
Meteor_Scatter/default.htm>.

Meteor-scatter prop agation is a mode
in whi ch radio sig nals are refr acted off
these train s of ion ized pla sma. The ion­
ized tra il is produced by vaporization of
the meteor. Meteors no larger than a pea
ca n produ ce ionize d trails up to 12 miles
in length in the E- Iaye r of the ionosph ere .
Because of the height of these plasm a
tra ins, the range of a meteo r-sc atte r co n­
tact is between 500 and 1300 mil es. Th e
frequencies that are best refrac ted are
between 30 and 100 MH z. However , with
the development of new softw are and
techn iques, frequ encies up to 440 MH z
have been used to make successful radi o
co ntac ts off these meteor train s.

Lower VHF frequenc ies are more sta­
ble , and last longer, off these ioni zed
trail s. A 6-me ter co ntac t may last fro m a
second to we ll over a minute. The lower
the frequency , the lon ger the specific
"opening" made by a single meteor train .
Co nve rse ly, a meteor ' s ioni zed train that
supports a 60 -second refraction on 6
mete rs might only suppo rt I- second
refracti on of a 2- me ter sig na l. Special
high- speed digit al modul at ion modes are
used on these higher frequ encies to take
ad vant age of the limited available time,
such as high- speed CW, in the neighbor­
hood of hundred s of words per minute .

A great introdu ction by Shelby Ennis ,
W8WN, on working High-Speed Meteor

o
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~~~~~~~ ~ ~//// ~~ ~ ~ ~
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Working Meteor Scatter
Meteors are particles (debris fro m a

passing comet) rangin g in size from a
speck of dust to a small pebbl e, and some
move slow ly while some move fast. When
you view a meteor, you typicall y see a
streak that persists for a little while after
the meteor vanishes. Thi s streak is ca lled
the "train" and is basically a trail of glow­
ing plasma left in the wake of the meteor.
They enter Earth's atmosphere travelin g at
speeds of over 158,000 miles per hour.
Besides bei ng fas t, the Leonids usuall y
contain a large number of very bright mete­
ors. The trains of these bright meteors can
last from seve ral seco nds to seve ral min­
utes. It is typical for these trains to be cre­
ated in the E-layer of the ionosphere.
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1200 1----------
1400 f-----------

1600 f-----------
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abo ut 0200 UTe). This shower also boasts
a broad maximum, lastin g nearl y one
whole day, so no matter where you live,
you sta nd a decent chance of wor king
some VHF/ UHF signals offa meteor trail.

Fina lly, check out the Quadrantids
from Janu ary I throu gh Janu ary 5, 20 10.
This meteor shower is above average
wit h peaks expec ted this season ofaro und
120 to 200 meteors per hour.

Go to <http: //www.imo .net/ca lenda r/>
for a co mplete ca lendar of meteor show­
ers expected .

Figure 4. A chart graphing the actual number of 10-meter PropNET captures for
one-week periods beginning Apri l 25, 2009 and ending on August 22, 2009 by Art
Jackson, KA5DWI. The summer solstice occurs early in week nine. This was the sec­
ond time in Art's fi ve-year study that the two weeks around the summer solstice were

the most active weeks of the season. (Source: KA5DWl)

80. CO VHF . Fall 2009 Visit Our Web Sit®



Order Today!!!!

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Week of EsSeason

.= ©@ ©@OiJi)OiJi)M[Ji)~©@~~@[Ji)©1)~[Ji)©~ ill ...
25 Newbridge Road, Hicksville, NY 11801
Phone 516-681-2922 • FAX 516-681-2926

­...
---..

---------- -.. -. -­w~

2009 PropNET Captures per Open Hour

@ KASDWI EM12ju

--------------~-------------------- -- - -- - -- - -• ., y. ...,

16

14

12..
;:,
0 10:J:..
III
C.

8'"III..
;:,.... 6c.
III
U

4

2

0

• Principles of ionospheric propagation

• Solar cycle predictions

• Stunning photography

• Ionospheric forecasting

• Specific predictions for Cycle 23

• Analysis of HF propagation prediction software

• Unusual HF and VHF ionospheric propagation

• Expansive references and data sources

• How to access NOAA 's geophysical databases

• "Do-it-yourself" propagation predictions/charts

• Scores of charts , tables, and summary information

• Overview of WWVand WWVH propagation services

Figure 5. The level of intensity of each opening (measured by open hours) closely
coincided with the total number ofcaptures. This meant thatfor the 2009 Es season,
as we approached the summer solstice each opening was more intense. As the num­
ber ofopportunities increase (active hours), so does the quality. quantity, and cov­
erage of the opening. This rate chart cor relates directly with the weekly capture

chart. (Source: KA5DWI)

meter openings throu ghout Novem ber ,
December , and Janu ary.

Feedback, Comments,
Observations Solicited!

I am lookin g forward to hearin g from
you about yo ur obse rva tions of VHF and
UHF propagati on . Please send your
reports to me via e-mail, or drop me a let­
ter about yo ur VHF/UHF exper iences
(sporadic-E, meteor sca tter?) . I'll create
summaries and share them with the read ­
ers hip. You are welcome to also share
your report s at my public forums at
<http://hfradio.org/forumsl> . Up-to-date
propagation information is found at my
propagation center at http://prop.hfradio.
org/> and via ce ll phone at <http://
wap .hfradio.org/>. Check out my new
podcast at <http://podcast.hfradio.org/> .

Until the next issue, happ y weak-sig-
nal DXing. 73 de Toma s, NW7US

The Solar Cycle Pulse
The observed sunspot numb ers from

Jun e throu gh September 2009 are 2.6,
3.5, 0.0, and 4.2. The smoo thed sunspot
co unts for December 2008 thro ugh
March 2009 are 1.7, 1.8, 1.9, and2.0.This
upward trend gives me ca use for hesitant
hope that we are see ing a sure, although
slow, start of Cycle 24 . Even with the lack
of observed sunspots during Aug ust, the
trend will co ntinue upward , as can be
seen in the September data.

The monthly 10.7-cm (preliminary)
numb ers fro m Jun e through Sept emb er
2009 are 68 .6, 68 .2, 67.4, and 70.4. These
numb ers are higher than one year ago .
The smoo thed 10.7-cm radio flux num­
bers for Decemb er 2008 throu gh March
2009 are 68.5, 68 .7, 68 .9, and 69.0.

The smoo thed planetary A-index (Ap)
numb ers from Decemb er 2008 through
March 2009 are 4.9, 4 .7, 4 .7, and 4 .5.
These numbers are much lower than a
yea r ago . Th e month ly readings from
June through September 2009 are 4, 4,5,
and 3. These also are lower than a year
ago. These very qui et co nditions con­
tributed to the summer sporadic-E sea­
son. Expec t the geo mag netic activity to
increase early in 20 I0, however, if the
new solar cycle picks up as we hope .

The monthly sunspot num bers forecast
for November 2009 thro ugh Ja nuary
20 I0 are 12, 14, and 16, while the month ­
ly 10.7 em is predicted to be 73, 74, and
75 for the same period . Give or take about
two or three points for all predictions.

(Note that these are prelim inary figures.
Solar scientists make minor adju stments
after publi shing, by careful review).
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By Dr. H. Paul Shuch,* N6TX

DR. St:TI'S STARSHIP
Searching For The Ultimate DX

The Day the Earth Called Out

In a December 12, 2008 publicity stunt, 20th Century Fox,
producers of The Day the Earth Stood Still (the 2008 cheesy
remake, not the 1951 cheesy original) beamed its science

fiction opus toward Alpha Centauri, our nearest stellar neigh­
bor. A Fox spokesman called it the first "galactic motion-pic­
ture release." Wide discussions ensued within the SETI com­
munity as to the technical feasibility and societal implications
of such interstellar transmissions. Many opined that the trans­
mission could not possibly be detected (four years hence) by
its intended audience (four light years distant). Others argued
that we cannot place limits on extraterrestrial technology. I
argue that we won 't know until we run the numbers. However,
since the purpose of this supposed interstellar transmission
was to promote the release of a motion picture, one could
argue that the intended audience was in fact human, rather
than extraterrestrial.

This column concentrates on the medium, not the message.
Although I am decidedly not a film critic, I cannot resist the
temptation to comment briefly on the motion picture itself. One
wonders why an advanced extraterrestrial would travel all the
way to Earth with a message of warning, and then fail to meet
with a single scientist, diplomat, or head of state. Had Klaatu ,
as portrayed by Keanu Reeves, ever bothered to watch any ter­
restrial television (which question is, in fact, the very focus of
this exercise), he surely would have learned how to say "take
me to your leader."

As reported in the media, the transmission in question
emanated from "NASA' s Deep Space Communications
Network at Cape Canaveral." Those news reports are factu­
ally flawed ; Deep Space Communications Network (hence­
forth DSCN) is a private company, in no way affiliated with
NASA, that transmits private messages into space for a fee.
Whether by geographical coincidence or marketing design,
this company's uplink facility is located in the municipality
of Cape Canaveral, FL, USA, but by no means is it on site at
the Kennedy Space Center, which shares that address. Mr. Jim
Lewis , proprietor of the company in question, asserts that it
was never his intention to imply otherwise, a claim which I
am inclined to accept at face value.

DSCN's transmission equipment is in fact a standard, com­
mercial-grade C-band remote uplink facility, such as is com­
monly used for remote news and entertainment broadcasts via
satellite. It consists of a trailer-mounted 5.5-meterdiameter par­
abolic reflector and redundant l-kW klystron FM video trans­
mitters operating in the 5925-6425 MHz TYRO uplink allo­
cation. The transmitters are typically operated at 500 watts
average power (+57 dBm), using 1O.25-MHz peak deviation,
30-Hz dithering, and a highest modulating frequency of 6.8

*Executive Director Emeritus, The SEn League, Inc.,
<www.setileague.org>
e-mail: <n6tx@setileague.org >
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MHz, that being the highest available audio subcarrier fre­
quency. These specifications yield a 99% power bandwidth on
the order of: 2Llf+ 2fm = 34 MHz, which is wholly com ­
patible with a fu1l40-MHz DOMSAT transponder, allowing at

reasonable guardband for non-significant sidebands.
Note that DOMSAT video being frequency modulated, the

signal's energy components are spread out as sidebands acros s
this entire 34 MHz of spectrum. Thus, to recover and demodu­
late the transmission, a suitable receiver must be designed with
a 34-MHz intermediate frequency (IF) bandwidth.

According to the aforementioned Mr. Lewis, the relevant trans­
mission was made on the frequency band for DOMSAT transpon ­
der # I, at the low end of the uplink spectrum-i.e., from 5925 to
5965 MHz. At the center of this channel 's passband, transmit
wavelength is found as:

A= clv = (3 x 108 m/s)/(5945 x 106 Hz) = 5.0 em

. At that wavelength, the manufacturer's stated gain of the 5.5­
meter offset-fed parabolic reflector is +48 dBi, suggesting 3L

commercial-standard 55% illumination efficiency. (The gain of
this antenna could be improved by nearly 2 dB through the use
of a more highly optimized feed geometry, but that is a subject
for another occasion.) The computed antenna half-power
beam width is on the order of:

8 = AID = 5.0 cm/5.5 m = 9.4 mRad

or just over half a degree. The uplink effective isotropic radiat ­
ed power is:

EIRP = Px + Ga = (+57 dBm) + (+48 dBi) = +105 dBm

Optical parallax measurements from Earth show the approx­
imate distance to the Alpha Centauri system to be on the order
of 1.3 pc, or 4.0 x 1016 km. Free-space isotropic path loss for
transverse electromagnetic radiation is found as:

aFS = 10 x Iogro (D/A)2 = 10 x logio (4.0 x 1016 km/5.0 cm)2
= 380 dB

Given the EIRP and free-space path loss computed above ,
one can determine the isotropic power incident upon an assumed!
planetary body in the Alpha Centauri system as:

Pine = EIRP - aFS = (+ I05 dBm) - (380 dB) = -275 dBm

Thus, to recover the transmission, any receiving system at
Alpha Centauri must have a detection threshold (receiver sen­
sitivity) at or below this level. That's because in order to be
detected and demodulated, a signal in any communications sys­
tem needs to overcome the omnipresent thermal background!
noise. This noise power can be quantified as: Pn = kTB-where
k is Boltzmann's Constant= 1.38 x 10- 23 J/K; T is the system
thermal temperature; and B is the receiver's bandwidth in Hz.
For a DOMSAT video channel, we have already shown the
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required detector band width to be on the
order of 34 MHz. Let us optimistica lly
assume a theoretically perfect receiver at
Alpha Centauri, whose noise threshold is
limited only by the 2.70 Kelvin cos mic
backgrou nd radi ation. No ise power
now becomes:

Pn = kTB = (1.38 x 10-23 J/K)(2.7K)
(3.4 x 107 Hz) = 1.27 x 10-15 J/s =
J.27 x 1O-12 mW = - 119 dBm

It can be seen from the above that the
isotropic sig nal incident upon Alpha
Centauri is weaker than the minimum
cosmic thermal background by a factor of:

Pn- Pine = (-119 dBm ) - (-275 dBm ) =
156 dB

Therefore, the challenge for the
Centaurians becomes one of pulling a
viewa ble TY signal out from beneath 156
dB of excess noise.

As almos t all ham s and radi o as­
tronomers know, there is no substitute for
capture area. The previously cited signal­
to-noise (SN R) deficit ass umes an
isotropic receive antenna. By creating a
directive antenna, one can minimize the
isotro pic thermal noise intercept ed , by
the ratio of the antenna ga in as compared
to isotropic. Thu s, a big dish is in order.

It would appear at first glance that a
receive antenna with a gain of + 156 dBi
would raise the signal-to- noise ratio to
within detection threshold. In fact, the pic­
ture is a little bleaker than that, because
demodul ation of FM video requires an
SNR somewhat greater than unity. Let us
assume that a 10-dB signal surplus is
requ ired for sparkly-free video reception.
This is a level typical of the best phase­
locked-lo op detectors avail able on Earth,
and we have no reason to suspect that the
Centurians have significantly better
detectors for detectin g Earth ' s TYRO
uplink s. Thu s, an antenna gain of + 166
dBi will prove adequate for reception of
this particular transmission, with modest
fade margin and detector threshold .

Is an antenna with + 166 dBi of gain fea­
sible? Consider that the Arecibo Ob­
servatory, Earth's largest radio telescope,
has a theore tical gain at the frequency of
interest of a mere +74.8 dBi. Although
noth ing eve n approac hing the required
level of performance has eve r been
achieved on Earth, let us not limit extrater­
restrial intellige nce's (ETls) tech­
nological prowess. The laws of physics
suggest that if you build an antenna big
enough, any gain figure is achievable.

OK , so how big is "big enough"? The
gain of a parabolic reflector antenna, in

decibels relati ve to isotropic, is found
from :

Ga = 10 log to 11(D/A)2

where 11 repre sents illumination efficien­
cy factor (on a sca le of 0 to I ), D is the
antenna diameter , and Ais wave length in
like units. Giving ETI the benefit of the
doubt, let' s say their engineers can illu­
min ate a big dish to 100% efficiency .
Now, solving for D,an antenna with + 166
dBi of ga in, at an operating wave length
of 5 ern, needs to be a mere 3200 kilo­
meters in diameter !

From the forego ing, I conclude that the
challenges of recepti on , although clearly
not insurmo untable, are daunting to eve n
the most techn ologicall y adva nced ex­
traterrestrial civilizations that our (admit­
tedl y limited ) hum an imagin ations ca n
co nceive. Eve n optimistica lly assuming
that the Alpha Ce ntaurians ca n build a
100 % effic ient antenna a co ntinent
across, there sti ll rema ins the thorn y
problem of aiming it acc urate ly at Earth .
That co mplicatio n will be discussed in
our next co lumn.

73, Paul , N6TX

www.cq-vhf.com Fall 2009. CQ VHF • 83



• 100 W w/ auto tuner • built-in Power supp
• DSPfilters / Voice memory recorder
• 200W (FT-2000D)
• 3 Band Parametric Mic EO • 3 IFroofing Ii

Call For Low Pricing!

• 100W HF/6M • Auto Tuner built-in • DSP
• 500 Memories • DNR, IFNotch, IFShift

Call Now For Special Pricing

• SOw 2m, 45w on440mHz
• Weather Alert
' 1000. Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

FT·450AT HF. 6M TCVR

Ultra compac t HF, VHF, UHF

• 100wHF/6M, SOw 2M, 20w UHF
• DSP included • 32colordisplay
• 200mems • Detachablefront panel (YSK-~

Call for Low Price!

1...
FT·2000/FT20000 HF. 6M Ie

FT·7900R

VX·8R

' 5w (lW222)
• Bluetooth optional
• waterproof/submersible3 ft 30 mins
• GPS/APRS operation optional
• Li-ionHi-capacity battery
• wideband Rx

VX·7RNX·7R Black

• Ultra-Compact Dual-Band HT
w/ WidebandRX

• 1.5W RF out 2m/ l w RF out440
• WiRESCompatible
• 1000Memory channels
• AABattery compatible

w/Optional FBA-37

Call For Low Intra Price!

S0I2M1220 /440 HT

• Wideband RX- 900 Memories
• 5WTX (300mw220Mhz)
• Li-IonBattery
• Fully Submersible to 3 ft.
• Built-in CTCSS/DCS

~~~" • InternetWIRES compatible

Now available inBlack!

VX·6R

• 2m1440 HT
• 5W Wide-band receive
• CTCSS/DCS Built-in
• Emergency Auto ID

Low Price!

2M1220/440HT

• wideband RX - 900memories
• 5W21440 , 1.5W 220 MHzTX
• Li-ION Battery - EAI system
• Fully submersible to 3 ft.
• CWtrainer built·in

NEW Low Price!

FT·60R

Hot Autumn Specials
From Yaesu
Coupons shown elpired 10/31 .
Callfor current promollons andcoupons ,

- -

_": -sr- -

(' - - -

' 100WHF/6M
• Auto Tuner built·in
• 3 roofing filters built-in
• DMU-2000 Compatible

Call Now For Low Pricing!

• V.UN.VlU.U operation
• V.U full duplex ' Cross Band repeater function
• SOW 2M 35WUHF
• 1000. Memory channels
• WIRES ready

Call Now For Low Pricing!

FT·950 HF+ 6M TCVR

• HF/6M/2M170CM • DSP Built-in
• HF100W(20Wbattery)
• Optional P.S. • Tuner • TCXO Built-in

Call Now For Our Low Pricing!

FT-8970 VHFIUHF/HFTransceiver

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

DENVER,CO
8400E. Iliff Ave. #9, 80231
(303) 745-7373
(800)444-9476
John, WOIG, MQr.
denver@hamradlo.com

SALEM, NH
(Near Boston)
224N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Chuck, NlUC,Mgr.
sales@hamradio.com
Exit1, 1-93:
28 mi.No. of Boston
salem@hamradlo .com

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

PHOENIX, AI
10613N. 43rdAve, 85029
(602) 242·3515
(800) 444·9476
Gary, N7GJ, Mgr.
Corner of 43rdAve& Peoria
phoenll@hamradio.com

ANAHEIM. CA
(Near Disneyland)
933N. Euclidsi, 92801
(714) 533-7373
(800)854·6046
Janet, KL7MF, Mgr.
anahelm@hamradlo.com

ATLANTA, GA
6071Buford Hwy., 30340
(770) 263-0700
(800)444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of 1-285
allanla@hamradlo.com

SAN DIEGO, CA
5375 Kearny VillaRd., 92123
(858) 560-4900
(800)854·6046
Jose, XE2SJB, Mgr.
Hwy. 163& Claremont Mesa
sandlego@hamradio .com

BURBANK,CA
1525W. Magnolia Blvd, 91506
(818) 842-1786
(800)854·6046
Eric, K6EJC, Mgr.
Magnoliabetween

S. Victory & Buena Vista
burbank@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509N. DupontHwy., 19720
(302) 322-7092
(800)644·4476
Jim, KJ3N, Mgr.
RT.131/4 mi., So. 1-295
newcastle@hamradlo.com

OAKLAND,CA
2210 Livingston St., 94606
(510) 534-5757
(800)854·6046
Mark, WI7YN, Mgr.
1-880 at23rdAve. ramp
oakland@hamradlo .com

SUNNYVALE,CA
510Lawrence Exp. #102, 94085
(408) 736·9496
(800)854-6046
Jon, K6WV, Mgr.
So. fromHwy. 101
sunnyvale@hamradlo.com

I NEW LOCATION!



For the latest Yaesu new s, visit us on the Internet:
http://www.vertexstandard.com

Real Performance, ReallyPortable

FT-817ND 60mBana
HF/50/144 /430 MHz
5 W All Mode Transceive r (AM 1.5 W)

HFNHF/UHF Portable Operation
Just Got a Lot More Powerful !

FT-897 D /TCXO ~~" 1 60 m Band I
HF/501144/430 MHz 100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

If . •

:' : • I

ATAS-120A VHFIUHF
ActiveTuning ~ Base RadlalKlt
Antenna System ATBK· l00 for
(no separate tuner I ATAS·1 20A.
required) --

HFNHF/UHF MultimodeMobile Transceiver,
now Including Built-in DSP
FT-857D 160mBand !
HF/50/1441430 MHz 100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

FC-40
Automatic-Matching
200-MemoryAntenna Tuner
(160 m - 6 m Band) WATERPROOF I




	00001
	00002
	00003
	00004
	00005
	00006
	00007
	00008
	00009
	00010
	00011
	00012
	00013
	00014
	00015
	00016
	00017
	00018
	00019
	00020
	00021
	00022
	00023
	00024
	00025
	00026
	00027
	00028
	00029
	00030
	00031
	00032
	00033
	00034
	00035
	00036
	00037
	00038
	00039
	00040
	00041
	00042
	00043
	00044
	00045
	00046
	00047
	00048
	00049
	00050
	00051
	00052
	00053
	00054
	00055
	00056
	00057
	00058
	00059
	00060
	00061
	00062
	00063
	00064
	00065
	00066
	00067
	00068
	00069
	00070
	00071
	00072
	00073
	00074
	00075
	00076
	00077
	00078
	00079
	00080
	00081
	00082
	00083
	00084

