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LINt: OF SIG+-IT
A M ess a g e from the Editor

Facing Facebook and Other Social Media

My thanks go to Propagation columnist
Tomas Hood, NW7US, for bringing
the CQ Communications family into

the new age of socia l media. Tomas took the
first initiative to develop fan pages on
Facebook for each of CQ Communications'
magazines, which, along with this publication,
include the flagship , CQ magazine, Popular
Communications, and WorldRadio Online.

Each of the publi cations has developed a
grow ing fan base, with CQ magazine natu
rally leading the way . As of this writing CQ
magazine has nearly 2500 fans; Popular
Communications has ove r 300 fans;
WorldRadio Online has nearly 500 fans; and
CQ VHF brings up the rear with nearly 300
fans. In addition to CQ magazine' s fan base,
other indepen dent CQ-re lated fan bases have
started . They includ e the CQ WPX and CQ
World-Wide DX Contests, which have near
ly 700 and nearly 500 fans, respectively.

One of the ongo ing complaints I hear about
CQ VHF magazine is that it is publi shed only
four times a year. I feel that constra int eve ry
time I work on the next issue. I have to gauge
what we publish relative to the piece ' s time
value. Often I am prese nted with an item that,
because of its relative ly urgent time value
being between publication dates, I cannot do
anything with.

Here is an exam ple: In early April I learned
of the dates for the Spring Sprints. Unfor
tun ately for the sponso rs, the eve nts were
receiving little publication because news of
the sprints was released well after all of the
print media dead lines.

Enter Facebook : As soo n as I learned of the
dates I immediately created a post on the CQ
VHF Quarterly Magazine fan page in which I
made a brief announcement and created a link
to the So utheas t VHF Society 's website.
Facebook has now so lved my problem for cer
tain time-se nsitive items such as a forthco m
ing contes t, conference , grid-square activa
tion, and/or band opening. Therefore, if you
have a time-sensitive item that you want pub
licized to the world, post it on Facebook. If
you have something that is related to our niche
in the ham radio hobby, then post it on the CQ
VHF Quart erly Magazine fan page. It will get
instant disseminati on to the nearly 300 fans
who follow the magazine' s posts.

The name of the game, however, is num
bers. Rich Moseson, W2V U, the editor of CQ
magazine, mentioned in his April 20 I0 edito
rial that CQ magazine had a presence on

Face boo k. Almos t ove rnight the fan base
jumped from 1500 to over 2300 . For CQ VHF
magazine, eve ry time I gai n a new amateur
radio friend I recomm end to that person the
CQ VHF Quarterly Magazine Facebook site.
While CQ VHF is bringing up the rear in the
count at this time, I expect that the publicity
I am giving Facebook in this editorial will also
give us a positive bounce in our number of
fans. Are you a fan?

There are other socia l media outlets as well.
Among them are Twitter and Skype. Thanks
to the versatili ty of Facebook, when an
administra tor post is made to a fan page, it
can be linked to automatica lly reflec t on one's
Twitter page. For me, this means that the near
ly 300 fans on Facebook and my 60 or so fol
lowers on Twitter are getting the same mes
sage instantane ously. With the built-in link
back tiny URL feature on Twitt er my fol
lowers are linked to the fu ll announ cement on
Facebook.

Skype is another source of social network 
ing that is finding increas ing use among ham
radio operators. For example, for my May
20 10 "VHF- Plus" co lumn in CQ magazine I
used both Facebook and Skype to interview
Vu Trong Thu , XV9AA , in Hanoi, Vietnam.
After Thu and I became friends on Facebook,
I asked him for an interview via Skype, to
which he readily agree d. Thu and I spent more
than 40 minutes in a video conversa tion, cov 
ering a numb er of subjec ts. Be sure to take a
look at the interview in my column.

As a late adopter, I am continuing to find
so many of my ham radio friends have been
using these social media tools for quite some
time. For exa mple, last fall one of the presen
tations made at the TAPR/DCC conference
was done via Sky pe. Skype has so many
potenti al applications. For exa mple, some
one's live balloon sat camera could be hooked
to Skype so that people all over the internet
could watch a live balloon launch.

Additionally, someone could conduct ham
radio licensing classes in two or more loca
tions-one live and the others via Skype. On
a one-to-o ne basis, ham radio operators can
co llabora te with one another when designin g
or troubl eshooting equipment.

Whil e we at CQ Co mmunica tions are in our
infancy of adopting these soc ial media tools,
our universal initia l reaction is: "Why haven 't
we been using these tools before now?" It
seems that far from leadin g ham radio to its
demi se, the social media tools are starting to

contribute to the ongo ing grow th of the ama
teur rad io hobb y. Such growth caught the
attention of Matt Se pic at NPR (Na tional
Publi c Radio). Matt wro te a very positi ve
piece about amateur radio that elicited more
than two dozen- alm ost universally posi
tive- responses. Please see: <http://www.
npr .org/templates/s tory /s tory .php ?storyId=
125586086> for the NPR story .

In his article, Sepic comments on the uni
versa l appea l of ama teur radio, quot ing a
senior citizen and a high schoo l youth. The
senior, Helen Schlarma n, W0 AKI , comment
ed : "[Ham radio is] a different community.
There [are] no stereotypes of age; it 's j ust talk
ing and sharing and enjoying." Fifteen-year
old Jonathan Dunn , KD0HSL, stated that
"Face book and texting are fun, but making
friends using a $200 radio that doesn 't come
with monthl y fees is more rewarding.

He added, "With ham radio you can talk to
new people, all kinds of ages , races, and it' s
just amazing what a little radio ca n do. Be
cause no matter where you are, if you have
the right stuff and the right power you can talk
to anyo ne."

CQ magazine Editor Moseson agrees with
Schlarman and Dunn concerning the univer
sal appea l of our hobb y. In a comment to Dan
Brown, a socio logy student, concerning the
socia l media' s usefulness to the amateur radio
hobby, Moseson wrote: "Online social media
like Face book help the traditi onal ham radio
establishment reach out to younger hams (and
potenti al hams) 'o n their turf ."

No matter whose tur f we are on, we hams
are capable of benefi ting from the new socia l
media- if we use it right. There is one caveat,
however, with socia l media: The bad guys are
also read ing our posts. Therefore, before you
put dow n this edi toria l, get online with
Face book, and post, "I' ll see you at Dayton,"
think twice about your vulnerab le home and
radios while you are away . Don 't let those bad
guys know that your new radio is now avail
able for the taking while you're gone.

If you have some crea tive ideas for using
the socia l media to further our niche of this,
our wonderful hobb y, please let me know.
Thank you.

Out of respect for the social media outlets,
I end my editoria l with this salutation:
Whether it' s on Facebook , Twitter , or Skype,
or here in the pages of this magazine-

Until next time .. .
73 de Joe, N6CL
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QUARTtRL~ CALtNDAR OF t VtNTS

Quarterly Calendar
The fo llowing is a list of important dates fo r EME
enthusiasts:

Bridgeton, Missouri , at the Doubl etree Hotel. For
inform ation go to: <http://www.csvhfs.o rg/> .

Calls for Papers
Ca lls for papers are issued in adva nce of forth

co ming confere nces either for presenters to be
spea kers, or for papers to be publi shed in the con
fere nces ' Proceedings , or both . For more infor
mation, que stion s about format, medi a, hard 
copy, e-mail, etc., please contac t the person listed
with the announcement. The followi ng organi
zations orco nference organize rs have announced
a call for paper s for forthcoming co nferences :

Central States VHF Society Conference:
Techni cal paper s are solicited for the 44th annu
al Central States VHF Society Conference to be
held July 22-24 in Bridgeton , Missouri . Papers,
presentati ons, and posters on all aspects of weak
signal VHF and above amateur radio are reque st
ed. You do not need to attend the co nference, nor
present your paper, to have it published in the
Proceedings. Posters will be displayed durin g the
two days of the co nference. Please contact the
folks below if you have any questions about the
suitability of a topic. Strong editorial preferen ce
will be given to those paper s that are written and
form att ed specifically for publi cati on , rather
than as visual presentat ion aids . Submissions
may be made via the follow ing: electronic for
mats (preferred) ; via e-mail; uploaded to a web
site for subsequent downlo ading; on medi a (3.5"
floppy, CD, USB stick/thumb drive). Deadline
for submissions: For the Proceedin gs. May 25;
for presentations to be delivered at the co nfer
ence, June 28; and for notifying them that you

Current Contests
June: ARRL June VHF QSO Party. The

dates for this con test are 12-14 June. Complete
rules are in the May issue of QST. Rules can also
be found on the ARRL website (http://www.
arrl.org) . Many are making plans to activa te rare
grids. For the latest information on grid expedi
tions, check the VHF reflector (vhf@w6yx.
stanford.edu) on the internet. For weeks in the
run up to the contes t postings are made on the
VHF reflec tor announcing Rover operations and
grid expeditions. It is a contes t that will crea te
for you plenty of opportunities to introduce the
hobb y to your friends who are not presentl y
working the VHF-plus bands or are not hams.

SMIRK Contest: Wh ile no formal announce
ment exis ts on the SMIRK website (see below),
it is assumed that because of prior yea rs' an
noun cement s, the SMIRK 20 10 QSO Party,
sponsored by the Six Meter International Radio
Klub, will be held from 0000 UTC June 19 until
2400 UTC June 20. Thi s is a 6-meter-only con
test. Exchange SMIRK numb er and grid square.
Sco re 2 points per QSO with SMIRK memb ers
and I poi nt per QSO with non-memb ers.
Multiply points times grid squares for final score .
Awards are give n for the top scorer in eac h
ARRL section and country . For more informa
tion on filing logs, please see the club ' s URL at
<http://www.smirk.org> and cl ick on the
SMIRK Contest link at the top of the page.

Field Day: ARRL's classic, Field Day, will be
held on June 26-27. Complete rules for this con
test can also be found in QST and at: <http://
www.a rrl.org> . In years past tremendous Euro
pean openings have occurred on 6 meters. Also,
as happened in 1998, tremendous spora dic-E
openings can occur. This is one of the best club
related events to involve new people in the hobby.

CQWW VHF Contest: Thi s year's CQ WW
VHF Contest will be held between 1800 UTC
July 17 and 2 100 UTC July 18. A summary of
rules is on page 67 in this issue, with complete
rules in the Jun e issue of CQ magazine and on
the CQ websi te: -cwww.cq-a mateur-radio.co rn>.

August: There are two important conte sts this
month . The ARRL UHF and Above Contest is
scheduled for August 7-8. Compl ete rules can
be found in the July issue of QST. The first week
end of the ARRL 10 GHz and above cumulative
contest is scheduled for August 21- 22. The sec
ond weekend is Septemb er 18-1 9. Complete
rules for this co ntest also can be found in the July
issue of QST and on the ARRL' s websi te.

Current Conferences and Conventions
May: Dayton HamVention®. The Dayton

Hamvent ion® will be held as usual at the Hara
Aren a in Dayton , Ohio, May 14-16. For details,
go to: <http://www.hamvention.org>.

June: The annual Ham-Com Hamfest will
be held June 11-1 2, in Plano, Texas. As always ,
the Nort h Texas Microwave Societ y will present
a microwave forum. For details, see the Ham
Com websi te: <http://www.hamco m.org/>.

July: This yea r's Central States VHF So
ciety Conference will be held July 22-24, in
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May 6
May 14
May 20
May 20
May 27
June 3
June 4
June 12
June IS
June 19
June 26
July I
July 4
July II
July 13
July 18
July 26
July 28
July 28

August 3
August 10
August 10
August 12
August 16
August 24
August 25

Last quarter Moon and Moon apogee
New Moon
First quarter Moon
Moon perigee
Full Moon
Moon apogee
Last quarter Moon
New Moon
Moon perigee
First quarter Moon
Full Moon
Moon apogee
Last quarter Moon
New Moon; total eclipse of the sun
Moon perigee
First quarter Moon
Full Moon
Moon apogee
Southern Delta Aquarids meteor

shower
Last quarter Moon
New Moon
Moon perigee
Perseids meteor shower
First quarter Moon
Full Moon
Moon apogee

-EME conditions courtesy W5LUU

will have a poster to be displayed at the co nfer
ence, June 28. Bring your poster with yo u on July
22 or 23. Contac t inform ation : Ron Oc hu,
K00Z@arrl.n et.

Techni cal papers are solicited for presentation
at the 29th Annual ARRL and TAPR Digital
Communications Conference to be held Sep
temb er 24- 26 in Portland , Oregon and publi ca
tion in the confere nce Proceedings. Presentation
at the co nference is not required for publi cation.
Submiss ion of papers is due by Ju ly 3 1 and
should be submi tted to: Maty Weinberg,
KB IEIB, ARRL, 225 Main St., Newi ngton, CT
06111 , or via the internet to <maty@arrl.org>.
For suitable topics and submiss ion guide lines
also co ntac t Maty via e-mail and chec k <http://
www.arrl.org>.

Meteor Showers
May minor showers include the following and

their possible radio peaks: n-Aquariids , May 6; 8

Arietids, May 9, 08 15 UTC; May Arietids, May
16, 0815 UTC; and o-Cetids, May 20, 0713 UTe.

June: Between June 3 and II , the Arietids
meteor shower will once agai n be evide nt. This
is a daytime showe r with the peak predicted to
occur on June 7, aro und 1700 UTe. Activi ty from
this shower will be ev ident for aro und eight days,
centered on the peak . At its peak, yo u can expec t
aro und 60 meteors per hour trave ling at a veloc 
ity of around 37 km/sec (23 miles per seco nd).

On June 9 the Zeta Perseids is expected to peak
around 1700 UTe. At its maximum , it produces
aro und 40 meteors per hour. The Bootids is
expected to make a showing between June 27 and
July 2, with a predicted peak on June 27. On June
28 the Beta Taurids is expected to peak around
1600 UTe. Because it is a daytime shower, not
much is know n about the stream of activity.
However , acco rding to the book Meteors by Neil
Bone, this and the Arietids are two of the more
active radio showers of the year. Peak activity for
this showe r seems to favor a north -south path.

July: This month there are a numb er of minor
showe rs. The Piscis Austrinids is ex pec ted to
peak Jul y 28. The o-Aquariids is a southern lat
itude showe r. !t has produc ed in excess of 20
meteors per hour in the past. Its predicted peak
is also around July 28. The a-Capricomids are
expected to peak on July 30.

August: Beginn ing around July 17 and lasting
until approx imately August 24, you will see activ
ity tied to the Perseids meteor shower. Its pre
dicted peak is between August 12 at 2330 UTC
and August 13 at 0200 UTe. The «-Cygnids mete
or shower is expected to peak on August 18. The
visually-impossible -y-Leollids is expected to peak
August 25, around 1600 UTC. However, this
shower may have gone dormant. The a-Au rigids
is expected to peak around September I.

For more inform ation on the above meteor
shower predictions see Tom as Hood , NW7US's
propagat ion column beginnin g on page 74 . Also
visit the Intern ati onal Meteor Or ganization ' s
website: <http ://www .imo.net/calendar/ 2010>.
A pdf docum ent of the year's meteor showe rs is
ava ilable from the IMO at: <http://w ww .
imo.net/docs /ca I20 IO.pdf>.
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Activation of Elusive Grid EL58
This little elusive island that has one paw in the Gulf of Mexico and the
other in the Mississippi River is almost nowhere to be found-except
that it lies within a very rare grid square. If it's rare , then hams have to
go there . Here WA4EWV tells the K5N EL58 activation story.

By AI Lee, * WA4EWV

Bruce Brackin. N5SIX, getting ready to transport equipment to the K5N location.

The Fred Fis h Me morial Award
(FFMA) is give n to any amate ur
radio operator who has worked all

488 Maidenhead grid squares in the 48
con tiguous United States on 6 meters.
(For deta ils on the award go to: <http://
www.arrl.org/awards/ffma/> .) One of
the most wanted grids is EL58, which is
located on an island on the very south
east tip of Louisiana with the Mississippi
River on one side and the Gulf of Mexico
on the other.

A Little History
There had only been one DXpedi tion

to EL58 , and that was in 1985. Various
hams had talked about go ing there, but it
wasn't until Nove mber 2008 when some
serio us disc ussio ns bega n to take place.
Bill Musa, K5YG, and Marshall Wil
liams, K5Q E, started a series of discus
sions on the FFMA Yahoo Groups reflec
tor. Dur ing that time frame, Dann y
Cristina, N50MG, his son Dan iel ,
KE5K DM, plus Bruce Bracki n, N5SIX,
and Al Lee, WA4E WV ,joined the effort.

In Dece mber 2008 or January 2009, it
was decided that a trip should be made to
the area to sco ut it out. Ob viously, win
ter was not the time to go . Many e-rnails
later and a two-hour Skype QSO laid out
some very important plans.

The Planning
An ope ration of this type is not an easy

task. It co nsisted of seven ham s from
four different states , so coo rdination was
relati vely difficult. Th en there was the
matter of getting a guide to help ide nti
fy the best place to land. Dann y,

*7137 Dolphin Bay Blvd.. Panama City
Beach, FL 3240 7
e-ntail: <wa4e wl'@wa4ewl'.net>
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N50MG, app roached several guides be
fore Capt. Shawn Lanier agreed to help
with our project.

Bill, K5YG, took the leadership role,
as he had been on many island expedi
tions. He would provide a spreadsheet in
which all of the equipment co uld be list
ed and each memb er would know what
he was to bring. Bill' s leadership and past
experience was invaluable.The use of the
spreadshee t was an absolute necessity.

Dann y, N50MG, would man the 75
meter link to our pilot (land based ) sta
tions. He would also be the treasurer.

Bruce, N5S IX, was given the task of
coordinat ing the station's rad io equip
ment. I had had a lot of RV and travelin g
boat experiences , so I volunteered to pre
pare the menu and purchase the food .

Marshall, K5Q E, would provide two 6
meter TE Systems amplifie rs and power
supplies for the stations .

In April , Dann y, N50MG, his son
Dani el , KE5KDM, and Bill , K5YG ,
mad e the sco uting trip. Pictures and
videos were taken.

The special ca ll, K5N, was applied for
and approved . Joey, W5TFW (one of our
pilot stations), offered to pay for the QSL
cards via the "Six Club."

We also we lco med aboard our pilot
stations: Joey Fiero, W5TFW, Tip Tip
ton, WA5UFH, and Tom Mill er ,
AC5TM. Since there would be no inter
net service, they would monit or our oper
ations using HF.

Bob Delaney, WN 2E, then joi ned the
group. Since he is a pharmacist, he
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Some of the equipment laid out on the grass prior to setting up the stations.

The author operating from one of the stations.

became the group medic. We each filled
out medical record cards along with
emerge ncy contact information.The con
tact inform ation was left with eac h
spouse-just in case . Danny, N50 MG,
provided us with his SatPhone number
again for emergency use only.

Tip, WA5UFH, who is an avid HSMS
(hig h-speed meteor sca tter) ham and
hosts the WSJT group site, volunteered
to post anything necessary for the expe
diti on ; see <http://www.ykc.comJ
wa5ufhl> . "JD" Dupu y, N0IRS, set up a

section on his web page for us: <http://
www.kcvhfgridbandits.com/kc_vhCgrid
_bandits_OI8. htm>.

Daniel, KE5KDM (17 yrs old), volun
teered to be the "ca mp fisherman." He
turned out to be a great fisherman, pro
viding the camp with flound er, trout , and
other treats from the sea.

Because of the large number of hams
asking to donate to our trip, Danny set up
a PayPal account for us. Originall y, we
had decided not to solici t don ations.
Expenses kept mounting, but we still

didn 't solicit. Wejust said, "Let your con
science be your guide."

The Trip to
Venice, Louisiana

May 28, 2009: The day finally arrived
when we all headed for Venice, Loui
sia na, 65 miles south of New Orleans,
and Ca pt. Lanier' s cam p (see: <http://
www .fishon-guideservice .co m» .AI
drove from Panama City Beach, Florida,
pullin g a Boston Whaler. He ren
dezvoused with Bill and Bob in Ocean
Springs, Mississippi . Marshall drove
from Hemphill , Texas, Bruce fro m
Brandon, Mississippi, and finally Danny
and Daniel fro m Harahan, Louisiana,
towing their boat.

After our arriving and loadin g Capt.
Lanier ' s boat, he provided dinner of char
coa l-grilled fish. The bunk room was a
welcome sight after the long drives and
loading the boat.

Getting to the Island
On Friday, May 29, 2009, before sun

rise , we launched the three boats, and
loaded AI' s and Danny' s with the remain
ing gear. The first part of the trip was
down West Bay. The water was smooth
and we were able to run at about 20 knots.
Capt. Lanier knew the entire bay like the
back of his hand, and we had no troubl e
with shallow areas. We saw severa l well
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Bill Musa, K5YG, opera ting fro m one of the stations.

heads along the way. We then cut into the
Mississippi River for five mile s.Thi s part
of the trip was une ventful. However, we
did pass one inbound ship. Capt. Lanier
had already briefed us on the dangers of
not only the stern wake, but the bow wake
as well. We gave each of these as wide a
berth as possible, and cut the wake at 90
degrees and slow speed. We then turned
east into the cut toward the island .

The first order of business was Daniel
and his weed wha cker cutting a path
through the thigh-high marsh grass ove r
to the beach site. After we made our land
ing, eac h passing ship would "suck" a lit
tle water away from us, and then push it
back with its wake. Since we were at least
a mile away from the water, however, it
present ed no probl em . It j ust sloshed
wate r up into the path Daniel had cut
through the tall grass. Ankle-deep muck
is a good way to describe it.

The most grue ling part of the mornin g
was bringing all of the equipment from
the landing area to the beach. Th e first
tent erected was the common area where

All seven of the opera tors at K5N.
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Sleeping Tent
CampHqts

6M5X-....

An aerial photo of the EL58 site.

the food, cooking equipment, and chairs for relaxing were kept.
Thi s was followed by the installation of the generator and the
power cord s from it to where the operating tent s would be set
up. Erection of the two M2 6M5X Yagi s, the Cushcraft R7 (on
loan from K2FF ), and the fan dipole inverted- V followed. The
three operating stations were SSB/CW for 6 meters, mete or
scatter for 6 meters, and HF for communications with our pilot
stations. Sleeping tent s and the toilet tent were the last to be set
up. Durin g the erection of the meteor-scatt er Yagi it fell over ,
bending several elements and breaking off one completely. The
bent ones were stra ightened as best we could, and the brok en
reflector element was taped on with electrica l tape!

Environment
The only traces of any animals were deer tracks. We had pre

pared for the worst co ncerning bugs. We each had brou ght a
Them aCell and lots of spray repellent. Fortunate ly, the only
bugs that cam e out were the ones that liked the Coleman lantern s
we used in the common-area tent. No flies, no mosquitoes, no
horse flies.

The weather was hot with not a cloud in the sky during the
entire trip . We used plenty of SPF 50 on all exposed parts of
our body. We also brought fans, which were a great help keep 
ing us cool inside the operating tent s.

On Saturd ay, Mike, WB5LLI, Keith , W5KB, and Charlie,
WD5BJT did a fly-by and took photo s from the aircraft.

Operating
With everything up and operating, the first 6-meter SSB QSO

was made by Bill with K IWHS (20 10 UTC on 50 .150 MH z.
Operation s continued non- stop through Friday night, all day
and all night Saturday, and ending j ust before 1700Zon Sund ay
with AI at the mic of the SSB station. At some point Daniel ,
who had been doing a lot of fishing and scoutin g the area, said
that there was about 3 feet of water behind the spillway where
we co uld brin g our boats to load from a sandy beach area. Thi s
was a welcome revelation, as the thought of dra gging every
thing back throu gh the bush was not appealing ! Tho se of us not
operating started taking the camp apart and putting the equip
ment on the beach for loading.
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Not only did the gro up work 6 meters, but many QSOs on
HF were made, activ ating ARLHS USA 110 I under the "Visual
Sight Rule" and a New Island-USi LA I05S (Burwood Island ,
LA; South West Pass).

One of the highli ghts of the operation was the two EME con 
tacts made by AI with Lance , W7GJ, and Mike, K6MYC. Those
two were the first ever EME contacts from EL5 8! Thi s was
done with the damaged beam, too!

Problems Encountered
The erection of the meteor-scatter beam presented a problem

when it fell over as were puttin g it up. The solution to prevent
this from happeni ng again is to use more manpower to erect one.

Another problem was the fact that the manufacturer of the
generator had not conn ected the ground to the comm on. Thi s
could have presented a probl em with swi tching power supplies .
After removing the control panel and connec ting the two togeth
er , all was well.

We had rotor failure on the meteor -scatter antenna. It was an
old Radi o Shack TV rotor that gave up the ghos t after about 20
hours. Recommendation for futur e DXp editions is a little high
er quality rotor.

A note about the toilet: The one we purchased was okay, but
not for use in the sand. One or more of the thre e legs would
sink. AI found some small blocks of wood to put under the legs,
but it didn 't help that much . If the toilet has to be on sand, bring
a piece of plywood at least a foot larger than the area of the
three legs.

Operating Notes
During the QSO s most stations thanked us and said 73. There

were a lot of stations on SSB that wanted to rag-chew . It was
quite tempting, but good operatin g practice by our operators kept
that to a minimum, giving other stations a chance.

Summa ry of our QSOs:
6 meters SSB and CW =424
6 meters HSMS = 56
6 meters EME =2
Total 6 meters =482
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HF:
17 meters =35
20 meters =45
40 meters =36
75 meters = 43
Total HF = 159

States worked =40
Unique grids worked =118

Summary
The six "P"s come into play when an

adventure such as this : "Prior Planning
Prevents Pee Poor Performance." Know
ing every aspect of the operation is the key
to success. Every contingency should be
taken into consideration. Everything from
tool boxes , to equipment, to health con
siderations must be taken into account.
Fuel and oil for the generators was a major
weight consideration. (We even had a
spare generator.) In our particular case , if
someone had been seriously injured,
either a one-hour trip back to Venice (then
65 miles to New Orleans) or helicopter
evacuation would have been necessary.

It can be said that the seven of us
worked well together as a team, and we
made new friends to boot.

Sights and Things
to Remember

The fishing camp at Capt. Lanier's was
very nice. There were two simp le bunk
rooms with four bunks each . They were
air-conditioned and comfortable. His fish
dinner was one to remember!

The marina in Venice has made what
looks like a 100% come back after Hurri
cane Katrina. That was a pleasure to see.

We had three boats-those of Capt.
Lanier, Danny, and AI. Each was loaded
to its maximum weight capacity. We had
to be careful in that regard to not over
load any of them. Part of the spreadsheet
planning was to weigh everything we
were bringing and eliminate things that
were either duplicated or j ust too heavy.

As can be imagined, food and fluid
intake were an important part of the
trip . We cooked hamb urgers on the grill,
fried fish that Daniel caught, and had
sandwich meat , peanut butter and jelly,
cheese crackers, and cookies. Last of all,
we consumed several Meals-Ready-to
Eat (MREs). One of the things that Danny
did was bring a large coo ler with block
ice topped with dry ice. It lasted all
weekend, resupplying the drink and food
coolers with ice. Water and Gatorade sus
tained us. Cola drinks just don't hack it,
although many were consumed.
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Amateur Radio and the Cosmos
Part 4 - Never a Dull Moment

Nowadays we take satellites for granted. Yet how far have we come?
At the beginning of satellite development, hams played sign ificant ro les.
Here WA2VVA details some of the hams and their roles during those
early days.

By Mark Morrison,* WA2VVA

Will Present a Program On :

Figure 1. The promotional piece for Wemher von Braun 's 1975 lecture describing
his newest vision for space.

THE USES OF SPACE
A $100 BILLION GAMBLE!

IS EARTH WINNING?

Tuesday April 22
Bailey Hall 8:15

took interest in the rocke t work of Clark
University professor Robert H. Goddard.
Impressed by what he saw, Lindbergh
recomme nded Goddard to fina ncier
Daniel Guggenheim , who awa rded him a
$50,000 gra nt and co nvinced him to
move to Mescalera Ranch , nea r Roswell ,
New Mexico. This allowed Goddard to
ex perime nt with much larger roc kets,
with out the prying eyes of the local fire
marshall or eve n the press.

It is interestin g to note that Goddard
was a radio amateur of sorts, having orga
nized the Wir ele ss Club at Clark Uni
versity in 1927, the same yea r that Lind
bergh crossed the Atlantic so lo and,
co incide nta lly , von Brau n' s German
Rocket Society was for med. Goddard
held seve ral radio-relat ed patents, many

Program Includes :

Lecture, Movie/Slides
Question & Answer

DR. WERNHER VON BRAUN
WORLD'S LEADING

ROCKET SCIENTIST

diately impresse d by the friend ly persona
of this big man as he greeted us!

At that time von Braun was something
of an ambassador for the space prog ram
and perhaps a bit worri ed about it all. The
great achievement s in space had already
been record ed in the history books. Man
had walked on the moon seve ral times,
sate llites were park ed in geostationary
orbits, and space pro bes were on their
way to the plan ets and beyond. What
would happen in the future depended on
the U.S. government, and with support
for futur e moon missio ns waning, some
thing had to be done.

Curiously, von Braun was n' t the only
space ambassador of the 20th ce ntury .
Concerned about the future of aero nau
tics, in 1930 aviator Charl es Lindbergh

*5 Mount Ail}' Rd.. Basking Ridge. NJ 07920
e-mail: <markl hometieaol.com>

TIe signs around cam pus said it all.
On April 22, 1975 the world's lead
ing rocket scie ntis t would visit this

town in upstate New York to present a
lecture on the uses of space-not j ust any
scientist, mind you, but Wernher von
Braun ! The man whose Saturn V rocket
took man to the moon in 1969 and whose
Redstone rocke t put America's first sate l
lite into orbit in 1958. The man whose
visions of space travel were captured on
the pages of Collier's magazine, the film s
of Wa lt Disney, and eve n Disneyland
itse lf, leaving last ing impressions for
genera tions of future scientists.

In his lecture "The Uses of Space, A
$ 100 Billion Dollar Gamble; Is the Earth
Winning?" (see fig ure I) von Braun
described his newest vision for space
the use of satellites to prov ide television
programming to rem ote areas of the
wor ld, not for entertainment, but for med
ical and educational purposes. This was
something with rea l merit , as it would
benefit those intended to receive such
broadcasts as well as the men and wo men
to follow in von Braun ' s foo tsteps. After
all, putt ing roc kets into space wasn' t
something you learned in co llege . You
learned it from those who cam e before
you. However, for me, what followed the
lecture was of greater significance.

A reception was held for von Braun at
a prominent fra terni ty where perh aps
twelve of us were wai ting for him to make
his way over from the lecture hall. I don 't
think anyone knew what to expec t. After
all, we were about to meet Wernh er von
Braun , a legend in his own time. When
the time finally arrived, we were imme-
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Figure 2. One of Robert H. Goddard's patents , issued in 1912, was for a vacuum
tube oscillator.

R. H. GOOUARO .
METHOO OF AND APPARATUS FOR PRO DUCING ELECTRICAL IMPULSES OR OSCILLATIONS.

APPLICATION fiLED AUG . I. 1912.

Over the next few years General Electric,
Johns Hopkins, the Naval Research
Laboratory (NRL), Caltech, Douglas
Aircraft, and Bell Laboratories all would
be involved in rocket programs here.
While most concerned high-altitude
research, some were military projects.

As might be expected with so many
technical people all in one place , a large
number of amateur radio operators
would also live here. One was Philip H.
Smith, lANB, who worked on radar
antennas for Bell Laboratories. Smith is
perhaps best recognized for his "Smith
Chart" known to engineers and radio
amateurs the world over.

Another was Richard Tousey, of the
NRL, who scored one of the first scien
tific successes at White Sands. By load
ing 35-mm film into the nose cone of a
V-2 rocket, along with a special type of
spectroscope, Tousey recorded the first
spectrographs of the sun in the ultravio
let. Tousey's involvement with amateur
radio dates back to 1920, when at the age
of 12 he was thought to be the youngest
ham in the city of Boston.

Yet another ham was Curtis LeMay
(DL4AFE, and later, K0GRL, K4FRA,
K3JUY, W6EZV), then Deputy Chief of
the Air Staff for Research and Develop
ment. Following World War II, LeMay
commissioned Douglas Aircraft to study
the problem ofputting a satellite into orbit
as part of Project RAND and gave them
just three weeks to do it. Amazingly, the
official RAND report, entitled "Prelim
inary Design of an Experimental World
Circling Spaceship," was released just
two days before the deadline. This clas
sic text is available as a free download
from the RAND website (http://www.
rand.org) .

Figure 3 shows three other hams, all
working at White Sands in 1947. From
left to right are Dick Mockbee, W6FZD,
Tom Bohnsack, W2RVC, and Marv
Olson, W6VRI. This QSL card , supplied
through the courtesy of Steve Durst, doc
uments a QSO between W6VRI and
W8RM on September 23, 1947. As Steve
points out, the postage for this QSL card
was cancelled the same day that Johns
Hopkins launched the first Aerobee rock
et. An interesting account of the Aerobee
rocket can be found at Steve's website at
<http://www.collectspace .com/ubb/
Forum20/HTML/000588.html>.

When this photo was taken, Mockbee
was involved with field testing of the
NIKE missile for Douglas Aircraft, a
major sub-contractor to Bell Labs at the

]~.-L .

Patented Nov. 2, 1915.

A New Era in Rockets
Following Goddard's departure from

New Mexico, a new era in rocket devel
opment would begin just 100 miles to the
west of Roswell. This barren stretch of
desert, bordered on two sides by moun
tain ranges, rail facilities to the south, and
a lone highway that separated the firing
area from the impact area, would become
the White Sands Proving Grounds. At the
end of World War II, the United States
had acquired a large stock ofV-2 missile
components from Germany. These parts
were shipped by rail to Las Cruces, New
Mexico and then transferred to White
Sands for use in high-altitude research.
Also transferred were Wernher von
Braun and several of his top scientists.

short, however, when the Navy asked for
Goddard's assistance in developing Jet
Assisted Take Off rockets, otherwise
known as JATO, in Maryland. Curiously,
parallel work would be done by Reaction
Motors in New Jersey, and another
Guggenheim beneficiary, the Guggen
heim Aeronautic Laboratory of the
California Institute of Technology, also
known as Caltech. The Caltech effort
would result in the first commercial JATO
units , as well as the now famous Jet
Propulsion Laboratory (JPL).

.7J

1,159,209.

of which he sold to Westinghouse in
these, the earliest days of radio broad
casting. One of Goddard 's patents was a
vacuum-tube oscillator for which he filed
a patent application in 1912 as shown in
figure 2. Note that this work actually pre
ceded similar work by radio pioneers de
Forest and Armstrong!

This particular patent, which was used
in the Collins 45A transmitter, would
later involve Goddard in a patent in
fringement lawsuit between RCA and
Collins Radio . Art Collins (W0CXX, ex
9CXX) personally contacted Goddard
for assistance in defending his design.
Although Collins would lose the suit, a
subsequent appeal would lead to a gen
erous licensing agreement with RCA that
allowed his young company to flourish .

Goddard 's move to New Mexico was
preceded by that of an older cousin, Ralph
W. Goddard, who held theca1l5ZJ. Ralph
moved to New Mexico in 1914, where he
became Dean of Engineering at New
Mexico College of Agriculture and
Mechanical Arts. Sadly, Ralph died
shortly before Robert's arrival.

The financing of Daniel Guggenheim,
coupled with the wide-open spaces of
New Mexico, gave Robert Goddard
unparalleled opportunity to follow his elu
sive dream of building rockets to probe the
edge of space. That dream would be cut
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Figure 3. The White Sands Proving Grounds in New Mexico was the site ofa new era in rocket developm ent . A large number of
amateur radio operators worked there in 1947, including the three shown on this QSL card (from left to right ): Dick Mo ckbee,
W6FZD , Tom Bohn sack, W2RVC, and Marv Olson, W6VRI. This QSL card, supplied throu gh the courtesy of Ste ve Durst,

documents a QSO between W6VRI and W8RM on September 23, 1947.

time. In 1948 he officially moved over to Project RAND,
becomin g one of the earliest technical people in what would
later becom e the RAND Corporation. It is interesting to note
that although much of Mockbee 's work involved earl y com 
puters, in 1964 he worked on a technical feasibility paper for
the construction of an all digital , microwave relay system for
use in the distributed network proposal of Paul Baran. Thi s
work , elements of which would later appe ar in the modern inter
net , is perhaps the first reference to a wireless internet node . A
full description of this microwave design can be found at the
RAND website (http://www.rand. org/pubs/research_memo
randa/RM3762/RM3762.chap6.html), including the article
"Experimental Transcei ver for 5650 Me," by C. 1., Prechtel ,
W8DRR, which appeared in the August 1960 issue of QST(Vol.
44 ) on pages 11-15. (Editor 's note: A copy of Prechtel 's
arti cle is available to ARRL members under the "Members
Only " section of the League 's website: <http t/Zwww.arri. org/
memb ers-only/> .)

The Aerob ee rocket was the high-altitude research project of
Johns Hopkins and involved Dr. James Van Allen , who him
self had pioneered one of the biggest issues with high-altitude
research- getting instruments to higher altitudes for longer
periods of time. His solution was something called the Rockoon,
a combination of rocket and balloon. By liftin g the rocket to a
higher altitude before igniting it, the rocket would not waste
valuable fuel pushing through the lower and denser part s of the
atmosphere.

One probl em with high-altitude rocket research was that sev
eral launches were often nece ssary in order to collect any mean
ingful amount of data , not to mention the fact that prior to the
use of telemetry, instrumentation packages would simply crash
into the impact area, where they had to be located before any
data co uld be retrieved . Much better would be a platform that
staye d aloft, such as an orbiting satellite. According to Space
writ er Will ey Ley (in his cla ssic book Rockets, Missiles, &
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Space Travel, ca. 1953), it was the development of telemetry
in the general timeframe of the late 1950s that actually made
the idea of an orbiting satellite a practical possibility. All that
was needed was a mean s of putting one into space. Although
Goddard did not live to see it, in 1949 a modified V-2 would
boost a Caltech WAC Corporal to the edge of space, setting a
new world altitude record. However , there were other rockets,
too . A Nav y research rocket named Vikin g would set a world
altitude record for a single stage of 2 10 km on August 7, 1951.
Furthermore, years later Vikin g would be favored to launch
America' s first satellite.

Rocket Launches
When Am erica first proposed putting a satellite into orb it as

part of the International Geophysical Year (IGY) of
1957-1958, there were several rock et candidates: the Arm y' s
Redston e, a direct descendent of von Braun' s V-2; the Air
Force ' s Atlas; and the Navy ' s Vikin g. The first two were bal
listic missile s, whereas the Vikin g was a true research rocket.
Since the IGY was to be a peaceful mission , President Eisen
hower gave the job ofl aunching America ' s first sate llite to the
Vikin g team and their Vanguard sate llite.

Not being a military project, progress of the Viking rocket
and its Vanguard satellite became regul ar new s item s. During
the IGY the American Museum-Hayden Planetarium in New
York City dedicated Viking Hall and published regular
accounts of Vanguard ' s progress in its official monthly bulletin
ca lled "The Sky Rep orter." The January 1957 issue showed a
see-through picture of the Vanguard satellite on its cover and
continued to report on it in subsequent issues.

When the Soviet Union launched Sputnik I in October of
1957 "The Sky Reporter" held fast, continuing to publish
reports of the Vanguard program even though by this time von
Braun had been authori zed to launch a different satellite,
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Explorer I, using a Redstone variant know
as the Jupit er-C. It is interesting to note
that Dr. James Van Allen, the same man
who oversaw many rocket launch es from
Whit e Sands, equipped Explorer I with
instrum ents that would make the greatest
discovery of the IGY- the radiation belts
later named in his honor. On January 31,
1958 Explorer I was launched from
Patrick Air Force Base into a polar orbit,
thus becomin g the first orbiting satellite
launched by the United State s.

Later that same year amateur radio
operators would be called back to White
Sand s, thi s time as part of Operati on
Smoke Puff. The idea was to launch a
rocket into the upper atmosphere and
release a cloud of pota ssium ions known
to reflect radio signals. Amateurs would
then atte mpt to communicate by bounc
ing their signals off this cloud. By stud y
ing amateurs' report s it would then be
possibl e to study the upper atm osphere in
a uniquely different way . Michael
Gladych auth ored an interesting account
of this event, co mplete with illustrations,
his article was publi shed in the October
1958 issue of Popular Mechani cs.

Advances in Technology
The early sate llites may have solved

the time-aloft probl em , but they brought
a new limitation-limited battery power.
Fortunately, the rise of rocket power in
the late 1950s was paralleled by advances
that were beneficial to spacecraft, includ
ing the tran sistor, the silicon solar cell ,
and the traveling wave tube amplifier
(TWT), all inventions associated with
Bell Labs in Murray Hill, New Jer sey . It
is interestin g to note that Vanguard was
the first satellite to be powered using sil
icon solar ce lls.

The TWT was actually invented by
Austri an-born radio ex perimenter Ru
dolph Kompfn er, who first wrote of his
invention in the same British magazin e
that Arthur C. Clarke proposed the syn
chron ous sate llite orbit- Wireless World.
Recogniz ing the potential of Kornpfner' s
inventi on, J. R. Pierce, then Executive
Director of Electronics Research at Bell
Labs, recruit ed Kompfn er to serve as his
Director. Kompfner accepted this posi
tion, and another engine er , C. Chapin
Cutl er, WITX, would serve as Assistant
Director. Cutler was an early member of
the wireless club at Worc ester Polytechni c
Institut e, which claim s to be the first oper
ational radio club . Together, Pierce,
Kornpfner, and Cutler would exert great
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influen ce on the development of commu
nicati ons satellites and the concept of
radio repeaters in space.

Project Echo and Telstar
Kompfner later would be respon sible

for building the East Coast station for
Proj ect Echo at Crawford Hill , which
involved many other amateur radio
enthusiasts . One was Bill Legg , W2VE
(ex-W2 IPJ ), who worked at Crawford
Hill with Dick Turrin, W2IMU, during
the earl y days of Echo and Tel star. In a
recent e- mail to this author, Bill men
tioned how he operated the trackin g part
of the program. Dick worked on the
phase- lock tracki ng receiver.

In a 1963 lecture at Oxford, Pier ce
described how orbital elements were
computed at NASA's Goddard facility in
Greenbelt, Maryland and then tran smit
ted to Crawford Hill and Goldstone via
teletype. The punched tapes were then
loaded into digital to anal og con verters
that , at the appointed time, would keep
the antennas pointed at the satellites pass
ing overhead.

For an interestin g look at the man y
other amateurs involved with this project,
refer to a pho to collection entitled "Hams
in the Tel star Project" that appeared on
page 64 in the May 1963 issue of QST.
(Editor 's note: This article is also avail
able to ARRL members at: <httpi/Zwww.
arrl. org/memb ers-only/s-.} Among the
hams pictured in the piece are : Joseph
Oleckniche, WB 2EYM ; Lewi s Lowry,
ex-KN2KEK; Bill Sch ober, W2JIM;
Bruce Mcl.eod, K2QXW; Frank Witt,
K2TOP; John Ga iney , W2LCO; Ronald
Well s, WI WSV; Leonard Dryer ,
WIDCC; Eddie Snyder , KI YFA ;
Kenneth Field, K ILSC; Rodney Rouse,
K2L VE ; John Jacobsen , WI VXD;
Gerald DeBonis, WI YWF; and Robert
Brandt, W2CQB . The photos were sup
plied to the League by W2NJR.

With the success of Proje ct Echo , all
mann er of spacecraft wou ld quickly fol
low . There wo uld be communications
satellites that tran smitted message s from
one part of the Earth to another. There
would be meteorological satellites that
monitored the Earth' s weather. There
would be satellites filled with instrumen
tation to monitor various properties of the
Earth . Additionally, there would be gen
eral-purpose satellites, known as Appli
cation Technology Satellites (ATS ),
which served as platforms for many dif
ferent applications. JPL, already well

established with its Earth and lunar
probes, would develop new probes to
ex plore the so lar sys tem, with names
such as Ranger , Marin er , and Viking. Not
to be outd one, a group of California radi o
amateurs would de velop their ow n sate l
lite known as Orbiting Satellite Carryin g
Amateur Radio, or simply OSCAR.

Amateur Satellites:
Project OSCAR

The story of the first amateur satellite
started in April 1959 when Don Stoner,
W6TNS, then Semiconductor Editor for
CQ magazine , publi shed his design for a
50-mW, 2-meter tran smitter he had suc
cess fully tested ac ross the San Bern
ardino Mountain s of California. Cov
ering a distance of 120 miles with such a
"tiny tran smitter," Don reali zed it should
work just as well 120 miles in a vertica l
direction, as in a satellite . In his articl e he
joked, "Does anyon e have a spare rock
et for orbiting purp oses?" (Editor's note:
This articl e is availablefor downloadfo r
a f ee from <http://www.ham call .net>. )
As it turn s out, an employee at Lockheed
named Fred Hicks, W6EJU, read the arti
cle and believed it might be possible to
find a launch vehicle through his associ 
ation with the Air Force. After discu ssing
this with Don , Project OSCAR was
formed by a group of amateurs living in
the San Fran cisco Bay area . After meet 
ing with ARRL Southwest Divi sion
Director Ray Meyers, W6MLZ, and the
head of JPL ' s Space Instrumentation
System , Dr. Henry L. Richter , W6VZA,
a plan was developed for the first ama
teur satellite.

Project OSCAR wo uld eventually
develop into a real group effo rt includ ing
not only Don and Fred , but other well
known ham s', too . Included in the earl y
OSCARs were Hank Brown, W6HB; Bill
Orr, W6SAI ; George Jacobs, W3ASK;
Nick Marshall , W60LO;Chuck Town es,
K6LFH ; Lanc e Ginner , K6GSJ ; and
many others, including our very own Dr.
SETI, Dr. Paul Shuch, N6TX. Taking
OSCAR from concept to reality also
involved help from the ARRL and per
mission from the FCC, but in December
of 1961 it finall y did happen. Thi s was
followed by another beacon satellite
(OSCAR 2) on June 2, 1962, and the first
two-way amateur communications satel 
lite (OSCAR 3) in March of 1965.

When AM SAT was formed to contin
ue the work of Project OSCAR, Leonard
Jaffe, K3NVS, formall y announced to the
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As we sat down with Dr. von Braun, someone brought out a
plate full of donuts, not the neat kind, but those of the messy
white-powdered variety. As von Braun reached out for one,
someone began the questioning by saying something like "Dr.
von Braun, you 've pretty much seen it all, from the early days
of rocket development, to White Sands , all the way to landing
a man on the moon . Looking back, how would you summarize
your experience?" ,

As the white powder fell from his doughnut, landing gently
on his finely woven slacks , von Braun paused for a moment
and said, "Well, there was never a dull moment!" All at once
we felt at ease with this man, no longer worried what to say or
how to act. We just sat there enjoying his company, as well as
the donuts!

Industries. While at Fairchild he pursued a new vision for
space-not the space stations and interplanetary travel of the
1950s, but the use of satellites for the good of mankind. The
idea was to adapt ATS satellites to provide direct television pro
gramming to remote areas of the world , not for entertainment,
but for medical and educational purposes . Places such as India ,
Alaska, and the Appalachian Mountains all would benefit from
this endeavor. The satellite of choice would be the Fairchild
built AT-6, which von Braun promoted on campuses across the
United States in the mid-1970s, which brings us back to where
we started in this article .

To put thing s into perspective, the first six active commu
nications satellites were Score, Courier, OSCAR, Telstar,
Relay, and Syncom, in that order. Score was put into orbit on
December 18, 1958 by the Advance Research Projects Agency
(ARPA) and is remembered for transmitting a taped holiday
greeting from President Eisenhower. Score was a delayed
repeater-type satellite, allowing messages to be uploaded from
one ground station and down loaded later to another. Courier
was launched by the U.S. Army in September of 1960, and it
too was a delayed repeater type. A major communications
obstacle for this type satellite was the communications delay,
which could be as long as two hours . Oscar was launched on
December 12, 1961. It transmitted the word "HI" using Morse
code on the 2-meter band . The repetition rate of this message
was proportional to the satelli te temperature, perhaps qual i
fying it as one of the earl iest space probes. Telstar, the cre
ation of AT&T and Bell Labs , was launched on July 10, 1962
and is probably the best known of the early satellites. AT&T
funded its entire development and even refunded NASA for
putting it into orbit. Relay, a NASA sate llite, was launc hed on
December 13, 1962 and is known for carrying the news of
President Kennedy's death to the world. Syncom, another
NASA satellite, was launched on February 14, 1963. Syncom
3 would become the first satellite to truly follow a synchro
nous orbit, and in 1964 was used to relay the first live TV pic
tures, of the Tokyo Olympic Games.

As it turns out, two radio amateurs working for Hughes
Aircraft, Harold Rosen (call unknown) and Tom Hudspeth,
W6LHN, played a major role in Syncom 3. Rosen and
Hudspeth visited the Bell Labs Holmdel facility in 1960,
apparently trying to sell their idea of a geostationary satellite.
Pierce didn 't think much of it at first , because at such a dis
tance (22,300 miles) the communications delay would be
objectionable to users of the phone system. However, Bell's
concept of maintaining a fleet of orbiting satellites brought the
unwieldy task of accurately tracking all those satellites. This
would not be a problem for a synchronous satellite, and Pierce
later commented about Rosen 's genius. Ofcourse, the Syncom
satellite was the precursor to the vast majority of satellites in
use today.

Another Hughes satellite with connections to amateur radio
was ATS-l, an Application Technology Satellite. This satellite
was launched in 1966 and used for geosynchronous and spin
stabilization experiments until 1969, when NASA made it avail
able for other uses. One use was proposed by Dr. John Bystrom
of the University of Hawaii. He proposed the satellite be used
as a relay for voice and data communications in the remote
islands of the South Pacific. Well-known amateur Katashi
Nose, KH6IJ, would take on the responsibility of developing
the low-cost ground stations for use with this so called
"Peacesat."

When Wernher von Braun retired from NASA in 1972, the
year of the last moon landing , he went to work for Fairchild

The Satellites An Overview

world that OSCAR 5 would indeed be launched. Jaffe was
NASA' s Director of Communications, already experienced
with projects such as Echo, Telstar, ATS, and CTS , to name
just a few. Obviously, OSCAR involved many people, in fact
too many to mention, and the story has since evolved into an
international affair that continues to this day.
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"Ham-Tested" at Quartzfest

It's the primitive location. It's the fun and camaraderie. If you 're a ham
and own an RV, then it's the place to be-Quartzfest. Maybe it's the
rug gedness that brings out the aspiring ham radio product developers to
have their latest goodies field tested. Here WB6NOA describes seve ral new
products for the rugged ham radio operator.

By Gordon West,* WB6NOA

Photo 1. PulseTech Xtreme Charge Marine version.

P
lenty of weak-s igna l operators ca n
be found at Quartzfest. Thi s is the
gathe ring of ham radi o RVers five

mil es so uth of Qu art zsit e, Ari zon a
during the annual Qu art zsite RV show.
Hams at Quartzfestjoin up at mil e mark 
er 99 and spend a week boon-docking
on the desert floor . As ham s, we are se lf
sufficient, and we don 't need the cus
tom ary ca mpg round hookups. Aft er all,
we have our ow n! (See: <http://w ww .
Qu artzfest.org> .)

Solar Charger with a Spike
Before the big rain storm moved in near

the end of the enca mpment we had grea t
sunny weather-perfec t for "ha m test
ing" so lar panel s. How ever, for those
ca mpers who hadn 't "exercised" their on
board battery sys tems, many found that
their house batteries ju st wo uldn' t hold a
sun-charge as when they were new . It was
a co mmo n probl em , likely plate sulfation
when hooked in to winter months of shore
power at the RV storage facility.

After a yea r of testin g Pul seTech
Product s Co rporation batter y ch argin g
sys te ms (pho to I), I was surprised that
their pulse cha rg ing wa veform co uld
actua lly make a di ffer enc e for severa l
five-year old lead-acid batt eri es. (See the
Pul seTech Ex treme Charge at: <http://
www.Xtrem eCh arge.com>.)

"We use pul se curre nt as an effective
co nditioning and breakdown of sulfation
into active elec tro lyte, with this acti vity
resulting in ava ilability of acti ve plate
materi al and renewed performance and

*CQ VHF Features Editor. 2414 College t»;
Costa Mesa. CA 92626
e-mail: <wbtinoatircq-vhf.cont>
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rec ha rgeability in lead ac id batteries,"
comment s John Wi se , the engineer for
PulseTe ch products.

"Our products deli ver a I-mi crosecond
rise-time pul se, with a width of 12 micro 
seconds , at a pul se frequency of 26 kHz
to 34 kHz, with some products having a
pul se curre nt amplitude 01'200 mA," add s
Wi se . Th erefore , besides charging a bat 
tery from the company's AC pul se charg
er, or sev era l models of solar-pane l pulse
chargers, these pul ses help to desulfate
battery plates.

" Batte ry resistance is three to fo ur
ord er s of magnitude higher than the
so urce resistance of the so lar pan el.
Th erefore, de sulfating pulse perfor
man ce is eas ier to measure as a current
pul se, rath er than a voltage pul se. Th e
charge of the battery is not a pul se charge.

Ou r unique tech nology is a desulfa ting
high- frequenc y pul se combined with
smart cha rging ," adds Wi se, describing
how the product techn icall y wo rks. See
the osc illoscope plot measured using a
Fluk e 199C sco pe meter and a Fluke 130s
AC/DC current clamp. I used .1- to .5
ohm res istors for th is measurem en t.

In the Dune Buggy that was towed to
Qu artzfest, a relati vely o ld battery con
tinu ed to function we ll on starting, likely
due to this pulse technology, although the
Buggy' s so lar pan el could only ge nerate
a co uple of hundred mill iamps, ev ide nt
ly the pu lse techn ology helped clean up a
relati vely slugg ish battery.

In a marine installation , we ran the five
stage maint enance charger from
PulseTech Produ cts Corpora tion, model
XC-IOO-W , and bes ides five stages of bat-

Visit Our Web Site



Photo 3. Ant-0865 Super-M Classic Mobil e whip antenna.

Photo 2. PulseTech SP-25 solar-panel system.
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power on, one flash ing to show charge
and pulse, and steady-on for the pulse
mai ntenance mode. There is also also a
red LED in case you get the panel hooked
up backwards.

Therefore, beyond straight battery
charging and automatic over-voltage reg
ulation, the little black box with the LEDs
also delivers the pulse waveforms to keep
a battery desulfated.

I still needed convincing on the actual
desulfate proce ss, so I sat with one of the
Quartzsite RV distributors, WCS Dis
tributing, and saw many customers com
ing back to buy a second and third panel.
One was a ham, who said he was totally
skeptical about the prod uct's claims, but

tery charging, the constant pulses
remained strong , even though the charger
was in the "float charger" mode . We
couldn 't see the pulses on a volt meter , but
could detect them with the Fluke and see
them on an oscilloscope. The marine bat
tery didn 't seem to age with sulfation with
this new pulse charging, as it did with a
regular marine trickle charging circuit.

At Quartzfest, we ran the PulseTech
Products Corporation SP-25 solar panel
system (see photo 2). Fellow RVers all
wanted to know where that thin , sturdy
1.5-amp clear lexan-covered solar panel
came from and what it did beyond ju st
charging up the battery . The potted con
tro ller features three LEDs, one for
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Photo 5. MP Antenna's Sector 60, 2.4-GHz antenna.

Photo 4. How will a conventionaI2.4-GHz WiFi antenna compare with MP Antenna 's
Sector 60, 2.4-GHz antenna ?

M-Pole certi fied MultiPolarized antenn a
can outperfo rm a single whip by at least
8 dBi ," comments Brian Gaul , sales man
ager for MP Antennas.

I even squeaked out some decent
VHF/UHF contacts on the dri ve hom e in
the rain from Quartzsite that weekend.
Th erefore , while it is not designed as an
omni-directional horizontal an tenna, it
still does an oka yjob for weak-signal SSB
and CW signals.

Fred at Universal Radi o says he has
many satisfied ham customers, who , not

directional antenna beat the daylights out
of the con venti onal 2.4-GHz fiber glass
enclosed Yagi! I was able to land distant
WiFi hotspot s out in the desert , thank s to
fellow ham s allowin g us to link aboard
their satellite sys tem and WiFi router.

MP Antenna also produces so me base
station antennas, offering wide-band cov
era ge from 25 MH z to 6 GH z, great for
scanners or clandestine radio applications
on nearly any frequency.

"When tested in non-line-of-sight
obstructed environments, the 6-element

MP Antenna Test

after a yea r a relati vely older battery was
now behaving like a youngs ter!

Your cont act at Pul seTech Products
Corporation for more information is
Smokey Whit e at <SWhite @PulseTech.
net>, or you can look up the company's
claims and some technical detail s at
<http ://www.XTREMEChar ge .com>.
You can also ge t pricing plus avail abili
ty from dea lers at this same website . To
contact the head engineer, call 800-580
7554 , ext. 159, for John Wise, who real
ly knows his stuff. The genera l toll free 
phone number is 800-580-7554, ext. 170.

Another product we "ham-tested" at
Quartzfest was a strange antenna system
from MP Antenna Ltd . (see : <http://
www.MPAntenna.com» . Several years
ago I purchased one from Fred at
Uni versal Radio that co vers 25 MH z to
1.3 GH z receive, and 144, 222, and 440
MHz for tran smit. Back then it was call ed
the NiIJon , but today it is model Ant -0865
Super-M Class ic Mobi le (photo 3). It ter
minates to an NMO connec tion and
features three whips, different length s,
co ming out at different angles for
MultiPolarized radi ation . Say what ?

Dr. Nilsson, MP Antenna's inventor and
research scientist, explained that patented
MultiPolari zed antenna technology
imp roves weak-signal recepti on by its
special phasing of the antenna elements. I
could see an improvement over picket
fencing, as he tells me one element will
hold the signal as the other element may
be in a momentary 3-dB fade. He indicat
ed that MultiPolarized techn ology is very
useful in downt own area s where multi path
is alwa ys a problem for VHF/UHF mobile
operation . The polarization, for us weak
signal users, is horizontal , but the capa
bilit y of capturing vertically polari zed sig
nals that might otherwise be out of phase
is dramatically improved by the multiple
antenna elements.

At Quartz site, we wanted to see how
much bett er MP Antenna ' s 2.4-GHz
antennas might do over a conventional
2.4-G Hz WiFi Yagi (see photo 4). The
Trident 2.4-GHz WiFi antenna, mod el
Ant 0874, can operate ornni , but add the
Sector 60, 2.4-GHz directional60-degree
corn er reflector (photo 5) with Ant 0868
for a substantial boost in gain over the
omni-12 dBi as plotted, about the same
as our cumbersome 2.4-GHz Yagi .

Side by side, the MP Sector 60, 2.4-GHz
multi -polari zed high-gain corner reflector

22. CO VHF • Spring 2010 Visit Our Web Site

--,- .._--~------



Photo 6. Jetstream JTP S 30M swi tching power supp ly.

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

Leather & Neo
Pouches
Custom sizes to fit
your handheld

Radio Wallet
Travel case for your
handheld and
accessories.
Handheld transceiversnot included

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

Kanga US
is back for

Dayton!
fully understanding the technol ogy, agree
it seems to make a difference. I like it
because it looks strange on the comm van,
and does just as well as a conventional
VHFfUHF multiband whip , but without
quite the height.

Contact MP Antenna for suggested
pricing and spend some time with your
laptop figuring out how you are going to
take the antenna coax TNC and tie it in
with your2.4-GHz WiFi card. If you have
a router, one with removable antennas,
this will certainly give the router a big
boost in range .

"Yes, our Trident 2.4 Antenna easily
connects to many wireless WiFi routers
such as D-Link, Linksys, Netgear, etc. It
also connects to many USB WiFi cards
as well, such as Hawking Technology,
Alpha, etc.

"Our soon-to-be acquired resellers in
the 2.4-GHzlWiFi commercial arena will
be happ y to help customers with inter
connect coaxia l cables bet ween our
antennas such as the MP Antenna Sec tor
2.4-60/12 0 and Access Points, Mesh
Radios, and CPE (Customer Premi se
Equipment) including POE (Power ove r
Ethernet) types," comments Dr. Nilsson.

DC Switching
Powe r Supply

At the fun R&L Electronics open house
I had a chance to peek at the inside of the
new Jetstream JTPS 30M switching power
supply (see photo 6 and <http:// www.
Jetstream-usa.corn>, sales at <sales@
Jetstream-usa.com» . Quite nice ! The
switcher supply is small, lightweight , and
efficie nt with no found radio birdies. An

www.cq-vhf.com

analog meter with a cool blue LED back
light can measure voltage or current, and
voltage is variable from 9 volts to 15 volts
by a front-panel control. An accessory
socket on the front offers cigarette-plug 12
volts DC output at 10 amps. A front-panel,
12-volt DC output is also available at 3
amps. The big power DC output is on the
back of the equipment, rated at 30 amps.
A cooling fan keeps the unit happy during
prolonged transmission.

The four-page instruction sheet indi
cates: "Don' t put any fraise in front of the
cooling fan within 30 cm." I'm not sure I
have any fraise hanging around my shack,
but I'll keep the cats clear of the spinning
fan.

I tried to short it out, and it instantly
cycled down , and then reset after the short
was removed. No spark; very smart. I ran
it on some FM long-winded nets, and it
barely got warm.

I like the nice rounded comers, and espe
cially like the included DC current and DC
voltage dual-function meter, which toggles
between both on the front panel.

Just remember, if you want variable DC
voltage via the fro nt-panel knob, make
sure the swi tch on the rea r is se t to
"adjust." It took me a few minut es to fig
ure out that one.

However, it took me only seco nds to
like this great, quiet power supply from
Jetstream ava ilable at local ham radio
dealer s and R&L Electronics. See you at
the next R&L bash !

With summertime appro aching, trop o
tim e is grow ing near, and the next
issue of CQ VHF takes a look inside the
trop o duct.

KK7B Kits - microR2 , microT2, R2Pro
6 and 2 meter converters CW TX's
Improved microR1 , UQRP TX MKII,

Spectrum Analyzer Kit
TiCK and CWTouch Keyers/Paddles
PICEL3 PIC Trainer, AADE UC Mtr

www.kangaus.com

GET YOUR
HAM RADIO

LICENSE - FAST!
Enjoythe fun of Amateur Radiobroadcasting !
You'll be able to transmit over hundreds of 0
mileswith two-way radios anywhere! 0
Protect your family & friends when traveling, 0
during power outages, cell phone blackouts, 0
emergencies and natural disasters. 0
All you need to do is pass a short 3S question 0
multiple-choice test to get your License. 0
GUARANTEED PASSI Youwillget your license 0
or your money refunded - no questions asked. 0
Just listento the 2 Audio CDs inyourcaror truck. [1
Look over the simplified Guidebook. U

Plus- a data discis
included ifyou want
to study the test on
yourcomputer.

•
••
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Twenty Years of
A~RL VHF Contesting:

With Emphasis on Portable Operations

Nearly 400 years ago Thomas Taylor once exclaimed , "Experience is the
best teacher. " A hundred years before Taylor, someone else declared,
"Time will tell." Here WB2AMU tells of the lessons he has learned over 20
years of portable VHF contesting.

By Ken Neubeck, * WB2AMU

Photo 1. The author. Ken. WB2AMU. using a Swan 250 hooked up to a modified TV
antenna on a mast mounted in the picnic table for his first-ever VHF contest effort
that took place in September 1990 in the back yard ofhis house in Patchogue, New

York. (Photo by Fran Neubeck)

By the summer of 1990 I had
accrued over 20 years of hamming
on the HF bands. I was looking for

something different to try in the hobby.
Six meters and weak-signal VHF always
seemed to be out there for me to explore,
and I got my start in this realm when I
bought a Swan 250 6-meter transceiver
at a tlea market in Long Island, NY.

By August I had rigged up a crude
looking 6-meter beam using an old TV
antenna and actually made a contact with
a local ham. I used a somewhat portable
setup with this TV antenna and my Swan
250 sitting on a picnic tab le wit h AC
power from the house in my backyard for
the September 1990 ARRL VHF
Contest. I had fun, as there was a good
amount of line-of-sight activity during
this contest. However, I had to shut down
the station when the next-door neighbor
complained of TVI, a situation that I
found to be inherent with the band and
particularly with the RF-Ieaky Swan 250.

Over the next six months, I did part ic
ipate in the January 1991 ARRL VHF
Contest from my basement station setup
with a few line-of-sight contacts being
made, but still nothing to show me any
thing special about 6 meters. It was not
unti l the morning before the start of June
1991 ARRL VHF Contest that I fina lly
experienced sporadic-E on the 6-meter
band that carried forward into the con
test. Then that I saw what was so special
about the 6-meter band and this led to a

CQ VHF Features Editor. 1 Valley Road.
Patchogue. NY 11772
e-mail: <lVb2amu@cq-vlif.com>
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renewal of my interest in ham radio.
For the next few years I made some sta

tion improvements, finding a TS-670 that
was lower power and less TV I-prone than
the Swan 250, along with setting up a per
manent vertical antenna for the band. The
add itiona l benefit of the TS -670 was that
it is a 12-volt radio and this led to some
earlier experimentation with portable
operation from my car. Again, this led to
more refinements, such as a mag-mo unt
ed vertical quarter-wave 6-meter antenna

and the construction of a portable 2-ele
ment 6-meter Yagi, as well as the purchase
of the FT-690 portable radio, which could
run at 2 watts in battery mode or 10 watts
with the amplifier attachment.

I was also finding out that my modest
station at home was simply not going to
be competitive for any of the three ARRL
VHF contests with the better equipped
and designed VHF stations that are locat
ed on Long Island. This is true when you
examine my street name, Valley Road,

Visit Our Web Site



which is actually down a hill but still at
about 30 feet ASL or so. Therefore, I
started exploring the option of improving
my portabl e setup in my car at that time ,
a 1993 Plymouth Sundance, and finding
optimal hilltop locations on Long Island
from where I could operate. Thi s result
ed in an intere sting trial -and-error peri
od, when I operated from both the south
and north shores of Long Island, typical
ly runnin g a 2-element beam and about
60 watt s of power using a Mirage 1015A
6-meter amplifier with my Fr-690 in the
2-watt output mode .

Eventually, I picked up the Fr-290,
which is the 2-meter version of the Fl
690, and this led to a better conte st effort
so that Icould go between two bands when
conditi ons changed. The move to 2 meters
brought up the need that hilltop locations
were going to be required for best results
for me. Thus, by 1995 I also realized that
by operating at one of the highest points
on Long Island during the three annual
ARRL VHF conte sts I could efficiently
operate a QRP setup with good results,
although with some challenges.

Portable Operations
By 1995 portable and rover operations

became the focu s of my efforts from that
point forward. At first I only had 6 meters
and a simple two-element beam , but over
the year s I added additional band s and
used different antennas to improve my
overall score.

My initial effort in portable operations
during the VHF contest was strictly on 6
meters. However, after a few years it
became obvious that I needed to add some
2-meter capabilities for when the 6-meter
band was quiet. I added an Fr-290 to my
arsenal in June 1995. Thi s helped me
become more competitive, and it led me
to adding 432 MHz in June 1999 with an
Fl'-100 radio and some limited 220-MHz
capabilities with an ICOM FM HT in
January 2003. Also, overthe year s I even
tually migrated to three-element Yagi
antennas for the 6- and 2-meter bands. It
is important to realize that it sometimes
may not be possible to get all of the equip
ment that you need at once , and gradual
additi ons and improvements are a good
way to go.

In June 1996 I made a long-desired trip
to Wyoming and Colorado, where I did
a rover operation during the June VHF
cont est. I had kept strictly to one band , 6
meters, as I did not expect a lot of activ
ity on the other band s in the area I was

www.cq-vhf.com

Photo 2. WB2AM U's QRP portable setup ofa two-element 6-meter Yagifor the ARRL
September 1996 VHF contest using his 1992 Plymouth Sundance. (This and

remaining photos by WB2AMU )

Photo 3. A January 2003 VHF contest QRP effo rt with a 1998 Chevy Cavalier using
a three-element 6-meter Yagi.
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Photo 4. The January 2005 VHF contest effort with a 2004 Chevy Malibu using a
three-element 2-meter Yagi.

in. I was able to rig up the rent al ca r to
put out 150 wa tts to a mag-mount verti
cal , and I was very grateful when spo
radi c-E appeared at the beginn ing of the
co ntes t on Sa turday and during Sunday
morn ing. I think that go ing to rare grids
during the June co ntes t ca n be one of the
most fun activ ities in whi ch a VH F ham
can parti cipat e.

There are challenges rega rding portable
operations. With portable operations, the
ideal location for operating traditi onally
has been a hilltop or mount aintop location
to get improved line-of- sight conditions
for the VHF and UHF bands. Since I live
on Long Island , where there are no moun
tain s (don' t believe what you saw in the
opening scenes of the movie Pearl
Harbor), the choice is confined to hills.
Long Island has a limited numb er of hills,
some in central Long Island, where the
glaciers stopped years ago, and some on
the north shore. Most of them are in the
200-foot ASL range, which may not seem
like much , but it does help a lot in the mod
erately busy VH F activity found in the
Northeast U.S.

I thought that merely sec ur ing a high
point on Long Island wo uld be easy and
present no issue when I operated from a
public park . How ever , I would soon find
out that operating in a publ ic area pre
sents additional cha llenges compared to
the safety of one's ham shack.

In Janu ary 1995, it was co ld but no
snow on the hill I chose. I was located at
the far end and makin g co ntacts in the
aftern oon , after the co ntes t had started at
2 PM. The parking lot was about 60 per
ce nt fill ed with cars, mostl y with men just
sitting in the front sea t. At about three
PM , two poli ce cars entered the parking
lot , followed by underc over poli ce who
were alrea dy there. I wa s in the mid st of
a full -fledged poli ce raid . The police saw
my portabl e ant enn a se tup and left me
alon e while clearing the park of cars,
enforcin g a no-loit ering rule. Th ey ca me
to me at the end, when I was the only car
left , and told me that they und erstood my
amateur radi o acti vity but suggested that
I sec ure permission fro m the co unty park s
department in order to avoid any prob
lem s in the future. Indeed , I found that I
wo uld need pap erwork fro m the co unty,
after bein g asked to leave during anoth
er Janu ary co ntes t in 1997 becau se of the
no-loiter ing rule for the pa rk.

If I had never go ne to the hill in the fir st
place, I wo uld never have known about
the weird situation that was go ing on up
there invo lving the exc hange of dru gs,

etc. But because of the excellent height
of the hill and it also bein g one of the few
spo ts on Lon g Island where there is good
line-of-sight in all di recti ons, I becam e
aware of the othe r situation going on.
Lik ewi se, parking lots in other locati ons
in the U.S. co uld have activity that the
average per son may not be aw are of.
Thus, use ca utio n when seleting an oper
ating site.

However , I was determined not to be
deterred. The way that I saw it was that
ham radi o was a legitimate and "good"
activity that should be allowed in a a pub 
lic park . I thought that by shining a light
on the darkn ess with the parti cipation of
ham radio in a public place, it would be
a step in the right direction to co rrec t the
situation.

Th e situa tion did ge t better afte r sev
eral pol ice act ions during the early part
of the new century when several dozen
arrests were mad e. How ever , now I was
the odd ball with regard to app earing "dif
fere nt." It was not be unu sual for a police
car to pull up next to me on a Sunday
morning to chec k me out in response to
a call of suspicious activity . I knew the

drill by now. I wo uld stop operating, ge t
my document ation , and get out of the ca r
to talk to the poli ce when they arrived. It
see ms iron ic in the current climate that
ham radio is not very we ll known by the
public and can be "s uspicious activity ." I
th ink that ham s as a who le have thei r
work cut out for them in the futu re to
define ourse lves to the public .

Th erefore, I learn ed in short orde r that
it is necessary to keep in mind that even
if you are operating VH F fro m a public
park, you may need to sec ure so me kind
of documentation ahead of time. Most
muni cip alit ies wi ll not have an objection
if you carefully frame yo ur request to say
that you will only operate during dayli ght
hours, or so mething of that nature .

An oth er thing is to kee p yo ur se tup
efficie nt and simple. For a number of
years, I had a separate antenna for 432
MH z, but after making a co ntac t on 432
MH z using the three-e leme nt 2- me ter
Yagi for that band instea d, I reali zed that
while I obvious ly lost so me gai n for that
band, I ga ined in simplicity in the anten
nas se tups, along wi th qu icker band
swi tching. During the great tropo open-
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Photo 5. WB2AMU's rover effort in Wyoming and Colorado during the June 1996
VHF contest. This photo shows the rental car used by WB2AMU with a mag-mount

vertical during a visit to grid DN61 in the mountains of Wyoming.

ing that took place in September 2007, I
made over 24 QSO s in 14 grids on 432
MHz using the 2-mete r beam as a result
of quicker switching between 432 MHz
and 2 meters. (Recall that the FT- 100
only has one output for 2 meters and 432
MH z, so much time can be lost if switch
ing between two antennas.)

Propagation
During the Year

For those stations in the quieter areas
of the U.S. and Canada , the September
and January contests present challenges
in makin g contacts. Man y stations deal
with this challenge by going the rove r or
port able opera tio n route. Some of the
things to rememb er assoc iated with each
co ntest are outlined as follows:

ARRL January VHF Sweepstakes:
During January, North America experi
ences a minor winter sporadic-E season.
Thi s is nothin g like the summer season,
as typicall y three or four days of sporadic
E activity may be seen during the month ,
leading to about a IS-percent chance that
some sporadic-E may be observed dur
ing the 33-hour event of this VHF con
test event. In 2008, I observed a three
hour opening fro m Long Island into
Florida. In 20 I0, I observed no sporadic
E dur ing the contest at all, yet a week later
there was a string of days of long-dura
tion sporadic-E openings . The point here
is that sporadic-E lives up to its name, and
while you hope for it to happen , it has to
be viewed as something special. .

During the peak years of a solar cycle,
the Janu ary co ntest is prett y much the
only eve nt of the three where F2 can be
wor ked on 6 meters. In 2002 I worked
into the West Coast and heard one of the
biggest pile-ups in history when a ham
from Iceland came on 6 meters on Sund ay
mornin g. Unfortunately, for that part icu
lar eve nt the major opening to Europe
happened on Saturday morning, prior to
the contest. I am guessi ng that January
20 13 or 20 14 may have the possibility of
F2 activity on 6 meters for the ARRL
January VHF Sweepstakes.

Thi s situation leaves one to grind out
prim arily line-of-sight QSOs durin g the
January event for the bulk of the co ntest
period. Unfortunate ly, for many of our
VHF operators in the U.S. who are not
near major centers of VHF activity, this
may mean only a few contacts if one stays
at home. That is why rover and portable
opera tions see m to be a viable option for
many in this situation.

www.cq-vhf.com

One can see that this is true by reading
the soapbox submittals that are made for
this contest on the ARRL website. There
see m to be a fair numb er of rover team. I
ca nnot think of a better way to break up
the monotony of wint er doldrums and
cabin feve r!

Thu s, scores will not be high because
of the propagati on situation and most
importantly becau se of the potenti al of
bad weather. In my area of Long Island,
there is ge nera lly the chance of snow,
co ld temperatures, and high winds.
However, I know that it can be worse for
stations north of me. Even home stations
ca n feel the impact with ice on antennas ,
froze n rotat ors, and loss of pow er. The
January eve nt truly see ms like a survival
eve nt for many VHF operators in the U.S.
and Canada.

ARRL June VHF QSO Party:
Sporadic-E is the wild card for the June
eve nt. There always seems to be some
around, and the question becomes how
long, how much , and in what areas . It
reall y does not matter where you are
located in the U.S. and Canada. You can

be in the middl e of Wyoming and a mas
sive sporadic-E formation could link you
to the Mid west and you can make hun 
dreds of co ntac ts. Wh en a major spo
radic-E eve nt occ urs with multiple for
mations durin g the Jun e VHF event , as it
did in 2006, watch out! There is bedlam
and signals all the way up to 50.300 MH z!

When a strong sporadic-E event occurs
on 6 meters durin g the Jun e event, it can
impact the amount ofactivity on the other
VHF bands. Thu s, it is still important to
be ready to go during the slow periods to
work line-of-sight stations on 2 meters
and up. The mult ipliers that are mad e on
those band s are ju st as important as those
work ed via sporadic-E on 6 meters.

By the way, some unusual eve nts have
occ urred in the past. During the Jun e
2005 eve nt, there was no sporadic-E at
all, but a significa nt aur ora event oc
curred in the northern states, accounting
for some major act ivity on 2 and 6 meters.
My portable setup was sufficient to work
seve ral VE3 stations on 6 meters using
10 watts, but it was not quit e enough for
me to wor k stations via 2 meters aurora.
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these have led to major tropo enhance
ments during the contest. An example is
the September contest in 2008, when hur
ricane activity was pushing into the
Caro linas and forcing weather patterns
that were favorab le for tropo ducts along
the northeast coast of the US. Both 144
and 432 MHz were filled with activity
during the Sunday morning of that event,
and I was able to work over 24 stations
in 14 grids on 432 MHz, an number that
was doub le my normal.

When favorable tropo conditions oc
cur, from Long Island I can work stations
in Virginia and the Carolinas, even while
using QRP power levels. I believe that
there are other tropo paths in the rest of
country that can occur during the Sep
tember VHF contest, and sometimes a
good heads-up can be gained by check
ing the Hepburn tropo maps on the inter
net as well as keeping an eye on the

Photo 6. Also during the author's rover effort in Wyoming and Colorado for the June weather maps for front activities prior to
1996 VHF contest. this is the inside ofthe car with the FT-690 on the dashboard and the contest.

the Mirage 1015A amplifier on the hood of the car.

The warm weather also makes this
event ideal for portable and rover opera
tions that can be coupled with vacations.

ARRL September VHF Contest :
The Septembercontest is traditionally the
best time for tropo-related propagation to
occur. Sporadic-E is very rare in Sep
tember, and during high geomagnetic
activity, aurora propagation is possible,
but these would be considered treats.

Line -of-sight and any possible tropo
enhancement are the keys for this event ,
with the focus on 144, 220, and 432 MHz.

The weather is generally still warm
enough for favorab le for portable and
rover operations, with participation in
these two categories fairly high for this
contest even t as well. Over the years I
have noticed that changing weather pat
terns are common during September and

Thoughts for the Future
It is important to realize that a VHF

con test is different than an HF contest,
because in reality , there are regional win
ners and this changes among the three
ARRL contests during the year. It would
be difficult to say that a ham with the
highest score in the U.S. during a VHF
contest could truly be judged in the same
manner as a high score U.S . winner in an

Photo 7. The surreal sight ofthe snow-covered landscape in early June 1996 with the temperature at 60°F!
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Photo 8. This is the current antenna setup that has been used by the author for his
QRP portable setup since January 2007. The three-e lement 6-meter Yagi is is an
umbrella stand. while the three-element 2-meter Yagi is mounted on a tripod situat
ed on the roof of the car with the latter antenna also used on 432 MHz. mainly for
simplicity. There is a mag-mount vertical located underneath the tripod which is used

fo r 220-MHz FM.

HF contest. The inco nsistency and
nuances of propaga tion that occur durin g
a VHF contest make this particularly true,
compared to more uniform F2 propaga
tion pattern s experienced on the HF
band s. Also, some regions have decided
adva ntages ove r others with regard to a
fair amount of local activity on VHF to
begin with. The North east is one such
area, along with parts of Ca lifornia and
in some Mid west areas that have a resid
ual contact base of VHFers who can be
work ed within a ISO-mil e radius with
moderate VHF equipment. VHF stations
from more remote areas such as
Wyoming, Mont ana, Idah o, and Utah
only have a possible chance of placing
well in the overall U.S. durin g the Jun e
contes t when spor adic-E propagation
may appea r on 6 meters, whereas the
Septemb er and January contests will like
Iy not ex perience any significa nt spo
radic-E propa gation, lea ving tropo and
line-of-sight contacts as the only possi
bility for these stations. If the numb er of
local VHF stations is low for these qui
eter areas, then the contes t reall y be- ·
comes a very short-time affa ir and would
keep the interes t in VHF low.

I do not know how many more yea rs
that I personally will be able to do
portable operations durin g the VHF con
tests. The setup is not particularly heavy,
nor physically challenging, but some of
the harsh wea ther conditions that are gen
erally enco untered during the Janu ary
co ntes t ca n rea lly test your stamina .
However, I still think that there is noth
ing better in the world during the dol
drums of winter than to do some portable
opera ting durin g a VHF contest, eve n if
j ust for an hour or two.

I have noticed that there have been
some issues with the numb er of stat ions
participating in the contests as the years
go by. I believe that both 6 and 2 meters
see m to be the main band s, and I also
bel ieve that the Jun e and September
events will continue to hold their own.
There are two or three areas that I believe
could use some tweaking in the contest
to better fit the band conditions, weather
conditions, and band activity.

One majo r area that I think could help
activity is to increase the value of 220
MHz QSOs from 2 to 3 point s per QSO.
220 MHz is currently in the cross hairs of
Co ngress for review and has been target
ed as an area of interest for industrial use.
A big problem is the lack of readily avai l
able SS B/CW radios for this band . How
eve r, there are plenty of 220-MHz FM
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radios. Perhaps by increasing the multi 
plier for a 220-MHz QSO , more stations
will pick an FM transceiver and walk sta
tions from other band s to 220 MH z dur
ing the co ntes t. One could make a
stronger argum ent for the multiplier to be
raised by the ARRL to 4 point s per con
tact , eve n ifit was ju st for a one-year peri
od ju st to kick up activity and help the
ove rall band situation in the bigger pic
ture. Ultimately, as hams we may regret
the loss of the 220-MHz band in the future
if we could have done something about it
by prom oting more activity. It would be
a tremend ous shame if ham s lost this
band , because some charac ter istics of
220-225 MH z are unique, and radio ama
teurs have observed the only record ed
instances of sporadic-E propagation at
this frequency .

I also bel ieve that the Ja nuary contes t
is a few hours too long for the number of
stations that participat e. Part of this is the
competition from the NFL football play
offs that occ ur during the contes t week
end in Janu ary. Another factor is that
Janu ary in the U.S. and Canada general
ly means bad weather, and this takes a
major toll on both rove r and portable sta
tions. Keep in mind that many of the pub
lic parks that these stations go to to oper-

ate have closi ng hours related to sunrise
and sunset. Also, it ca n be hazardous for
rover stations and portable stations to be
operating during the night -time hours
when bad wea ther (snow, ice, and wind)
is presen t. Th erefore, I would recom
mend the ARRL look at shortening this
contest a little bit to meet the actual act iv
ity levels.

Another probl em is the inherent
dichotomy of the contests. Whil e they are
ca lled VHF contes ts, it includ es part ici
pation up to the microwaves. One would
think that it would be called a VHF-Plus
or a 50- MHz and Above co ntes t. The
problem is that the setups get more and
more eso teric as you leave the UHF
range, where dish antennas are requ ired.
Also, as you get into this range you need
to ident ify your buddies who are within
reasonable range and could be worked.
Whil e the three contes ts are a good
ave nue to promote this activity, I wonder
if it would make sense to divide the par
ticipation level into three main cate
gor ies: ( I) the lower four band s (50 MHz
to 432 MHz), (2) bands above 432 MH z,
and then (3) all band s. All similarities
among the types of propa gat ion found on
6 meters and say 1.2 GH z are non-exis
tent and the methods to make contacts are
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Significant North American Sporadic-E Openings during February 2010
By Ken Neubeck, WB2AMU

Figure 1. This plots shows a handful of contacts made at 0140 UTe. February 6, 2010 in
the southern part of the U.S. and Mexico. (Plot by Jon Jones, Nfll K)

There is an old adage about wron g time and
wro ng place. Thi s was true of the Janua ry
20 10 ARRL VHF Sweepstakes . During the
contes t there was minimal tropo activity
observe d and virtually no sporadic-E acti vi
ty on 6 meters. Yet the wee k before the con
test, there were some tropo paths on 2 meters
in the Midwest, and the weekend followin g
the contest there was major sporadic-E acti v
ity observe d on 6 meters in North America
that con tinued well into the first week of
February .

What was unusual abo ut the sporadic-E
activi ty that began on the afternoo n of
January 3 1 was not the fact that it occurred
during that time of yea r, but the durati on of
the eve nt, not only for that day , but for sev
eral days following ! Beginning durin g the
afternoon of January 3 1, there were sporadic
E paths from parts of Canada into the south
ern U.S. Later at about 2300 UTC, path s
began to ope n up between the Midwest and
the southern states .

I listened durin g this time but did not hear
anything. However , I saw spots on the next
day that began in the mornin g at my work
QTH in FN30, and using a mag-mount verti
cal from my car I worked a few stations in
Florida, South Carolina, and Tennessee.
Later, the band opened up big time at 2300
UTe during the eve ning for me and I worked
over 20 different stations located throu ghout
the Mid west: Ohi o, Michi gan , Wisconsin ,
Illinois, and Indiana. The next day, February
2, saw some activity between the VE I area in
Nova Scot ia and parts of the U.S.

I also observed smaller, but signific ant
openings on Febru ary 3, when I worked into
a narrow grid field in Florida- EL96, EL97,
and EL98 from 5:30 to 6:30 EST- and on
February 7 at lO AM. EST into EL87 grid inn
Florida. Three 6-meter sporadic-E openings

very different , from basically random on
6 meters to a predetermined setup for
those very high bands. I think that this sit
uation may have to be explored by the
ARRL in the future.

I believe that the rove r rules are gener
ally fair , and the recent tweaking by the
ARRL to make three catego ries for rove rs
(bas ic, limited , and unlim ited) has helped
promote more activity in this important
category. It is apparent that rove r opera
tions are very popul ar with VHF hams,
and it can sometimes promote a family
style activity, based on comments report
ed in the ARRL contest soapbox section.
Indeed, this activity see ms to be a popu
lar thing during the January contest when
getting out of the house is a goo d thing !

www.cq-vhf.com

durin g the first week of February was a sig
nificant event tbetterthan any previous obser
vations that I had made for that month .

Jon Jone s, N0JK, an active 6-meter oper
ator from EM 17 in Kansas, personally made
6-meter sporadic-E QSO s on (CST time for
date s) January 3 1 and February I, 5, 10, 13,
and 21. Jon reported that in additi on, active
6-meter operator KD5PBR from EM04 spot
ted 6-meter sporadic-E on February 4, 9, I I,
19, and 25. Jon also reported that Bob
Carnahan, N3LL, in EL86 in Florida, report
ed sporadic-E on February 2, 3, 6, and 7
days not reported by KD5PBR. A number of
West Coast U.S . stations worked into Ce ntral
Ameri ca on February 4 and 5, as well.

Figure I shows a plot that Jon made of 6-

It is important to ment ion that for the
ARRL VHF contes ts, the activity level
among years for the same monthly eve nts
(particularly the January event) is rela
tively co nsis tent. For the ARRL DX con
tests, the 15- and IO-mete r band s are
hea vily depend ent on F2 propagation ,
and activity for those bands can be non
ex istent durin g the valley of the so lar
cycle. Thu s, sco res among years can vary
drastically for all-band and single-band
efforts for HF-based co ntes ts. I have
found a moderate co nsistency in the
sco res that I can make between January
of one year and January of the next year,
with some variations due to wea ther,
since I operate portable. However, I ca n
generally expect to find some of the same

meter sporadic-E acti vity CST local time on
the night of February 5 (0 I00 UTC on
Febru ary 6) of a contact that he made into
Mexi co with XE2YWH, along with a plots of
a few other contacts made by others at the
same time.

Therefore, in total, an estimate for North
America 6-meter sporadic-E days in February
2010 is (represe nted in term s of North
American time zones) : 1, 2, 3, 4,5, 6, 7, 9, 10,
II , 13, 19, 2 1, and 25, showing that at least
half of the days in February saw some sort of
6-meter sporadic-E activity. As of this writ
ing, who knows if this translated into some
possible sort of activity during March of this
year, typically the toughest month for spo
radic-E activity in the Northern Hemisphere.

stations that I worked the prior yea r via
line-of-sight to prov ide a basic level of
QSOs to be made. Of co urse, I have found
thatJune toJune can vary a lot with regard
to sporadic-E based co ntacts , outside of
the line-of-sight QSOs .Th is modest level
of co nsistency has helped me gauge the
number of co ntacts that I can make and
the adjustments I have to make before and
durin g the co ntes t.

I might add that the rover and portable
categories are a major part of making the
VHF co ntests fun. Other than Fie ld Day,
HF co ntests do not have this catego ry.
The ability to operate an effective station
using portable setups is something that
may be very important to the surviva l of
ham radio.
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Beginning Experiments
on the VHF Amateur Bands

Part 2

In this, the second of a four-part series, KK7B writes about
basic receiver fundamentals and guides the reader through
bu ilding a simple 6-meter receiver.

By Rick Campbell,* KK7B

audio

It is difficult to build a stable amplifi
er with 100 dB gai n, but there are some
100-year-old recei ver techn iques that
make it easy. However , as soo n as we
start amplify ing, we rea lize that many
signals arr ive at the antenna, and if we
have enough gain to amplify a weak VHF
CW signal, the l -mV sig nal fro m the
local broa dcas t sta tion will overload our
amplifier. Thu s, if our receiver includ es
amplifiers, it also needs filters.

A receiver has several different filters.
All but the simples t, low-performance
receiv ers have selec tivi ty between the
antenna and first amplifier. The fir st
amp lifier provides a little bit of gain
ju st enough to establish the sensitivity or
"noise floor" of the receiver. After that
first amplifier is a seco nd filter. In old
receivers the co mbination of two filters
with an ampl ifier in between was called
an RF stage and the number of RF stages
was a figure of merit. However , modem
receivers use just enough RF ga in to do
the jo b, and then convert the sig na l to an
interm ediate freq uency (IF). Th e fre-

Filters

7125501 25
MHz

Receive Converter
MHz kHF Receiver

antenna

I . Filter
2. Amplifier
3. Mixer
4 . Oscill ator

here are the four basic RF building
blocks:

Amplifier
A receiver usually has more than one of

each of those build ing blocks, so the list is
in no particular order. Let ' s start with the
amplifier block, because that block is easy
to understand. An amplifier takes every
signal on the input and multiplie s it by a
constant, called the gain. We can express
the gain as a voltage gain or gain in deci
bels (dB), but the concept is the same. If
the voltage gain is 1000, then every 1
microvolt signal on the amplifier input
becomes a l -mV signal at the amplifier
output. Ever y l -mV signal at the input
becomes a I-volt signal at the output, etc.
A 6-meter CW receiver can easily hear a
O.I -micro volt signal, and in a quiet room
you can hear a 10-mV signal on a small
speaker, so a VHF receiver needs a volt
age gain of more than 100,000, or 100 dB.

In my last article in the Winter 20 I0
issue of CQ VHF, I introduced a 10
mW VXO signal source for the 6-meter

band. Generating a clea n, stable signal has
been the first step in radio experiments for
a century, and a CW source is one of the
basic blocks on a well-equipped experi
menter' s bench . In this article we wiIl
explore the next step: receivi ng and ampli
fying a weak VHF signal.

A radio receiver performs three basic
functions : It selects the desired weak sig
nal, amplifies it, and co nverts it into a
form that wiIl drive a speaker or head 
phones. Th ese three functi ons are so
basic that they have had many names ove r
the history of radio , and as many differ 
ent definitions. In this article we wiIl
introduce three receiver building block s
that perform those functions in an SSB or
CW receiver and connect them toge ther
in a block diagram with a VHF antenna
on one end and headph ones or speaker on
the other.

A circ uit that se lects some signals and
rejec ts others is caIled afi/ter. A circuit
that amplifies signals is caIled an ampli
fier. A circuit that co nverts a CW radio
freq uency (RF) electrica l signa l to an
audio frequency (AF) electrical signal is
ca Iled a frequency mixer, or j ust mixer .
In Part I, we built a stable signal source
an oscillator. With ju st these four blocks,
we can build everything from low-power
CW rigs for backpacking in the hiIls, to
arrays of giant radio telescope s receivin g
signals from the edge of space . To recap ,

*e-mail: <ecekk7b@gmail.com> Figure 1. B/ock diagram of a VHF receiver.
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quency conversion is performed using a
mixer, which is the next block.

Mixer
A frequency mixer is a block with two

inputs and an output. When combined
with filters, an amplifier, and local oscil
lator , it functions as a frequency con
verter. The RF signal is connected to one
input , and the IF signal comes out of the
output.

.--- ----- -- ----- ---- ----------------------------.
50.125 SL SL SL 7.125
MHz MHz
input

50MHzFilter
Low

50MHzFilter 7 MHzFilter
output

Noise
Amplifier 43 MHzOscillator

Figure 2. Detailed block diagram of the Rxc1 VHF receive converter.

Photo 1. A Kanga Rcx1 6-meter converter transforms a simple 40-meter receiver
into a good 6-meter receiver.

)

I

Oscillator
The other input to the mixer is a local

oscillator (LO)-a few milliwatts on a
frequency offset from the RF input fre
quency by the intermediate frequency.
For example, if our RF signal is at 50.1
MHz and we want an IF signal at 7.1
MHz, we could use an LO at 43.0 MHz.
If we want a tunable receiver, we can
either tune the LO frequency from 42.9
to 43.4 MHz so that any signal from 50
to 50.5 MHz comes out at 7.1 MHz, or
we can tune the IF from 7.0 to 7.5 MHz .
Each approach to tuning a VHF receiver
has advantages, and either approach can
result in outstanding performance.

In addition to providing several con
venient ways to tune a receiver, the fre
quency converter allows us to put some
of the amplifiers at the RF input fre
quency , and some more gain at the IF.
After we do the final frequency conver
sion to an audio frequency , we can add
some more gain. A modern receiver
might have 10 dB of RF gain, 20 dB of
IF gain, and 70 dB of audio gain-enough
to easily hear our O.I-microvolt CW sig
nal, and with most of the gain at audio,
where both gain and selectivity are easi
ly controlled-often using digital signal
processing. The distribution of gain and
selectivity is one of the most interesting
challenges in receiver design .

Details of the Project
Figure I is the block diagram of a com

plete receiver for 6-meter SSB and CW
signals. Figure 2 is a more detailed block
diagram of the RF-to-IF frequency con
verter, and photo I shows the frequency
converter fastened to the top of the diecast
box containing the rest of the receiver cir
cuitry. Now that we understand each of
the blocks, it is easy to see the function
of each piece of the 6-meter frequency
converter. Six-meter converters were
popular accessories in the last half of the

20th century for high-performance weak
signal stations, and even today a good
converter in front of a high-performance
HF receiver might be used for a critical
application such as moonbounce.

In the detailed block diagram in figure
2, the antenna is connected to a pair of
tuned circuits that form a bandpass filter
about I MHz wide. The output of that fil
ter is a low-noise amplifier, and that dri
ves a second filter. The output of the sec
ond filter is connected to the RF input of
a passive-FET mixer. Passive FET mix
ers are a recent development with signif
icant performance and cost advantages.
They are a natural evolution of weak-sig
nal techniques used in physics and radio
astronomy in the mid-20th century.
Western Electric and (much later)
TriQuint Semiconductor designed and
built three-terminal field-effect devices
optimized for variable on-off control of

RF signals, but conventional FETs work
just as well. The output of the mixer dri
ves an IF amplifier with a broad tuned
output. The LO uses a 43.000-MHz over
tone crystal. The input filters and LO out
put stage tuning are designed so that the
converter may simply be tuned up for
maximum gain with a weak signal at the
input. The CW source available from
Kanga and described in the Winter 20 I0
issue of CQ VHF magazine is an ideal
weak-signal source, and may be connect
ed directly to the input of the converter
without risk of damaging anything for ini
tial tuning. The detector described in the
Winter 2010 issue of CQ VHF magazine
may be connected to the IF output.

Photo 2 is a close-up of the completed
6-meter converter built from the parts kit
available from Kanga. The two filters
with trimmer capacitors and amplifier
transistor are on the top half of the board.
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The converter in the photograph s uses
small toroid s, but there is room for larg
er ones on the circuit board . The trimmer
capacitors have enough range to adj ust
for construction differences.

The converter may be used with any
"tunable IF" recei ver in the 40-m eter
band . This 6-meter converter converts a
good 7.0- to 7.S-MHz rece iver into a very

Photo 3. For extra shielding, put the Rex I in a diecast box. This is a very capable 6
meter weak-signal receiver using the new RcxI and a vintage Drake 2A.

Photo 2. Here 's a close -up view of the RcxI receive converter. It is small but offers
high performance.

The overtone osc illator with its crystal
and trimmer are on the lower left, and the
mixer and IF amp lifier are on the lower
right. The layout is compact, but does not
requ ire a micro scope for co nstruc tion.
More details and the schematic are on the
Kanga website pages (see: <http ://www.
kangaus.com/» . I start by winding the
toro ids and then mount them on the board.
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Photos 4 & 4A. The receiver techniques discussed here may be incorpora ted into
transceivers. The receiver in this compact 6-meter SSB transmitter-receiver is

electrically identical to the one shown in photo 1.

?
I

good 50.0- to 50.5-MHz receiver. The
addit ional selectivity at both 50 MHz and
7 MHz contribute to basic IF receiver per
formance, and the gain and noise figure
improve sensitivity. Even simp le re
ceivers for 7 MHz become better 6-meter
receivers when used with this converter.
Laboratory-grade HF receivers become
laboratory-grade 50-MHz receivers. This
old lore- adding a good VHF converter
to a good HF receiver to make a very good
VHF receiver-was part of the lure of
VHF in the mid-20 th century, and one
reason that experimenters on a limited

www.cq-vhf.com

budget were able to make significant con
tributions to radio science.

Performance
At KK7 B, a half dozen of these con

verters have been used with every thing
from the laboratory receiver in the equip
ment rack to a 40-meter crys tal set. The
crystal set experiments were fun, but
require good headphones to hear weak
signa ls, and there isn't much 6-meter AM
in my area. For a more practical receiver,
connect the 50-ohm output from the con-
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Photo 6. A simple 6-meter AM receiver made from a shortwave pocket radio.

Photo 5. A look inside the 6-meter SSB transce iver. The internal chass is is madefrom
soldered up PC board pieces.

from Kanga-the Rex I 6-meter convert
er and microR2 40-meter receiver.
Packaging of portabl e gear can be quite
creative. Photos 4 and 5 show a microR2
tunable IF recei ver and Rex I converter
mounted in an old Heathkit Q-multiplier
box , along with a simple 6-meter SSB
transmitter. The 100-mW SSB tran smit
ter uses an early prototype of the VXO 6
meter source described in the Winter
20 10 issue of CQ VHF magazine and a
microT2 exciter and ampli fier described
in December 2006 QST.

Here' s a little hint : Note that the 6
meter converter is outside the diecast box
in photo I , and in a separate shielded
compartment in photo 5. Good rece ivers
have lots of shielding between the stages .
It' s easy if you plan ahead, but disheart
ening when you pack everything into a
tiny enclosure and then hear lots of extra
noise and whistles as you tune across a
dead VHF band.

For experiments with ultra-portable
operation on 6 meters, SSB may not be
the best voice mode. Other options are
AM , DSB without carrier, and FM. On
line-of-sight paths, a few hundred milli
watt s is plenty of power. FM is not my
first choice for experiments. SSB is hard
to tune while sa iling a small boat or
warming up (myself and the rig) by a
camp fire. DSB is eve n more difficult to
tune with simple receiving gear. AM is
easy to generate, easy to receive, requires
a little bit of experimentation, and is more
fun to play with than any other mode. It
look s cool on an osc illoscope, and it is
easy to tell if a small adjustment to the
station or antenna aiming makes an
impro vement. That ' s why AM is used in
fox-hunting competitions.

A Portable 6-meter
AM Receiver

Hea vy iron AM transm itters with more
than 20 watts carrier output are fascinat
ing technology with a place on the HF
band s, but for the VHF experimenter, low
power AM-less than a few watts of car
rier-offers significa nt appea l. In my
next articl e we ' ll explore SSB , DSB, and
AM modul ators for the 6-meter CW sig
nal source , but for our last project in this
co lumn, let ' s build a portable 6-meter
AM rece ive r that the late Ed Tilton ,
WI HDQ , long-tim e ARRL member of
Technical Staff and QST 'T he World
Above 50 MHz" column editor, wo uld
have been proud of.

Tilton publi shed a numb er of projects

mode transceivers in 2010 that tune the
VHF band s as an afterthought-without
a single menu to navigate ! Photo 3 shows
a high-performance 6-meter recei ve
setup at KK7B . The recei ve converter is
in the die cast box on top of the old Drake
2A recei ver.

For portable use, a smaller tunable IF
receiver with long battery life is more
appropriate. The receiver shown in photo
I is asse mbled from modules available

ver ter to the antenna input of any 40
meter rece iver you can get your hands on.
A favorite approach at KK7B is to use a
vintage SSB-CW receiver from the 1960s
with a slide- rule dial and slow tunin g rate.
Basic receiver perform ance on the 7
MHz band was quite good in that era, and
the combination of a good receive con
verter and good basic tunable IF receiv
er will outperform both 1960s vintage
VHF gear and compac t mult i-band mult i-
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Until next time , enjoy the experiments,
and start pulling the covers off your VHF
gear to look inside .

20 uH

network between that connection and the
50-ohm IF output of the 6-meter con
verter. The good news is that the network
is selective, and greatly improves the
basic radio performance of the portable
shortwave recei ver. The little pi-network
I used is in figure 3. Photo 7 shows how
I fastened the converter and pi-network
to the back of my portabl e radio to make
a 6-meter AM receiver. Batteries for the
radio are inside , and the 9-volt battery
taped to the back powers ju st the con
verter. This receiver is more sensitive and
selective than the 6-meter AM receiver in
my ICOM Q7a , and it is certainly easier
to tune . It is quite handy for locating 6
meter noise sources .

Figure 3. Schemati c of a simple imped
ance-matching network to transf orm the
whip antenna input of a shortwave

pocket radio to 50 ohms.

in handbooks and journals that used a
simple transistor converter in front of an
AM transistor radio. He would have been
delighted at the plethora of inexpen sive
shortwave portabl e radios on the market
today. An exce llent source is Universal
Radi o in Reynoldsburg, Ohio (see :
<http://www.universal-radio.com/>).
Just click on the "Portable Shortwave"
link on the web page to see the current
selection of several dozen model s. The
inexpensive ones have either a slide-rule
dial with analog tuning, or a simple dig
ital dial-also with analog tuning. Your
local RadioShack may also have exam
ples. Try several model s until you find
one with good performance on the 40
meter band , and don 't pay too much,
because you are going to crack it open
and do a simple hack .

The only modification that needs to be
done to the pocket shortwave receiver is
to remove the telescoping antenna and add
a short length of small coax with a con
nector. Solder the center connector to the
wire that used to connect to the telescop
ing whip, and solder the coax braid to the
nearest ground point. You can follow the
ground traces back to the battery case
often the negative lead. Photo 6 shows a
shortwave pocket radio that I hacked for
an external antenna input.

The little whip antenna on a shortwave
pocket radio is of very high impedance,
so you need an impedance-transforming

Photo 7. Rear view of the 6-meter AM receiver showing the receive converter and
the simple network to transf orm the whip antenna on the shortwave receiver to

50 ohms input.
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Transoceanic VHF Ducting
A Simple Multifunction Beacon

A major problem with transoceanic ducting is having a signal to hear.
Realizing this need, N7BHC designed a self-contained, transportable,
rack-mountable beacon for almost all situations.

By Dave Pedersen,* N7BHC

In the Summer 2009 issue of CQ VHF
magazine, we examined transoceanic
ducting on VHF. One of the main rea

sons stated in that article why band open
ings often go unnoticed is a lack of activ
ity. Beacons are useful propagation
indicators in the absence of active stations.

*1305 Langdon Terrace Drive, Indian Trail. .
NC 280 79
e-mail: <n7bhc@drasticom.net>
This article is based on N7BHC's presentation
and Proceedings paper from the 2009 South
east VHF Society Conference.

They transmit a signal at a stable freq uen
cy, power, and beam pattern. This allows
distant receiving stat ions to have a signal
to monitor for possib le band openings.

Beacons are particularly useful in loca
tions that do not have a lot of regu lar activ
ity on the band of interest. This is espe
cially true with transoceanic ducts where
one end of the path has few or no active
stat ions (photo I) . In many instances, OX
operators have limited resources to invest
in equipment. HF operation promises
many more QSOs than VHF, so HF sta
tions and operations are much more com-

mon oMost have little or no interest in or
equipment available for VHF. A beacon
project could build and deploy beacons at
key locations for the purpose of studying
extreme-range transoceanic ducting prop
agation. These beacons would be opti 
mized for studying long-range trans
oceanic ducting.

Beacon Design
Considerations
There are many possible designs for bea
cons depending on their specific purpose.

Photo I. Some transoceanic duct paths. Those in blue have already been worked.
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The intended objective needs to be well
defin ed before various design cho ices
can be made. In this case, we're looking
for a beacon to explore very- long-range
transoceani c paths from rem ote areas.
This implies high ERP (effective radiat
ed power) over a specific path in order to
optimize the chances for successful com
munications. The beacon is to do doubl e
duty and function as a station to work DX
as well. These design criteria will define
the beacon design and implementation.
As these beacons will mostly be dep loyed
in remote locations where there is little
or no existing VHF DX acti vity, they
need to address issues such as poor elec
trical power, overseas shipping, and very
limited local spare-parts availability,

Mode. Modern digital mode s such as
JT-65B and WSPR pro vide seve ral dB
adva ntage for weak-signal detection over
long paths. However, not as many listen
ing stations are equipped to listen for and
work the digital modes. In addition, these
beacons will be in remote areas often
without the acc ura te time referenc e
source thatJT-65 and WSPR require. It' s
also unlik ely that there will be a comput
er on site. However, the addition of a
small PC using a GPS receiver for time

reference is practic al in areas with reli
able power. Phil , FR50N, started with a
simple CW beacon bus and has upgrad
ed to a dedicated PC runn ing WSJT to his
2-meter and 70-cm beacons. Phil has suc
cessfully worked ZS2 seve ral times as a
result of his beacons.

PSK-31 would be another good digital
mode, and it does not require an accurate
time reference. PSK-31 still needs a com
puter on site, although in the past small
PSK-31 keyers were available. If a PSK
3 1 keyer were available, it would be well
worth considering for remote beacon s.

Simple on-off keyed CW is easy to
decode, simple to implement , uses read
ily availabl e keyers, and is wide ly recog
nized . Modulated CW sent as FSK is also
possibl e, but add s co mplexi ty and
increases duty cycle.

T ransceive capabili ty. The beacons
for researchin g new transoceanic paths
play a very important role in detect ing
band openings. In ord er to exploit the
dete cted conditions and actually work
OX, a transceiver is requi red. By using a
multi mode transceiver as the basis of the
beacon , both functi ons are supported in a
single package.

Power output. The radio , amplifier,

and power supply should all be run well
below thei r maximum ratings. Thi s
reduces heat and increases longevity and
rel iabil ity. As high ERP is desired , a 160
watt amplifier turn ed down to 80-100
watts is ideal.

Antenna selections. The antenna sys
tem needs to be chose n with the intended
propagation path in mind. The antenna to
be used for long-range beacons needs to
have as much gain as possible while still
addressing the desired target region.

Coastal stations would probably use a
unidirecti onal antenna sys tem beamed
toward the target area. If all the target sta
tions are within a narrow beam angle, a
high-gain single Vagi with 15- 25 ele
ments might be suitable. However, if the
target stations are spread ove r a large
ang le---e.g. a beacon in the U.S. aimed at
Europe and North Africa-a much wider
horizont al beam width is requ ired . A
small Vagi of 5-6 elements will give a
50-60° E-plane beamwidth, but its low
gain would not increase the overall ERP
very much . The solution is to use a large
vertical array of the small antennas, with
4-16 Yagis stacked vertically.

Mid-ocean stations on islands have a
bit of a dilemma. They typic ally need to
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beam at coastal stations in several direc
tions. They need either omni- or bi-direc
tional antennas. These might be several
,stacked loops , or a wire-based H-Quad
bay. The basic H-Double-bay antenna
can be seen at W4GRW' s web page at
<http ://wvfi sher.googlepages.com/
hdoublebay>. The concept can be ex
panded to use four , six, or even eight or
more slots. An advantage of this design
is low cost and complexity.

Off-the-she lf components. All items
used in the sys tem should be readily
available and not require custom elec
tronic s. Thi s impro ves the reparability
and lessens the design and construction
complexity and cost.

Cost. Several beacons will be required
to cover the paths of interest. It is impor
tant to keep the cost as low as possible .
Oversea s shipping needs to be figured
into the cost as well. In some cases,
import duty will have to be paid . too ,
which in some countries can be over 50%
of the equipment value. Many of these
beacons will need to be subsidized orpaid
for entirely by donations. An arbitrary
maximum value of$1000 per site, includ
ing shipping, has been applied.

Simple multifunction bea con. The
simple multifunction beacon concept
presented in this article is based on a VHF
multi mode radio with an amplifier and
keyer. A UHF beacon can be built using
the UHF equi valent radio , amplifier, and
antenna. The system operates as a beacon
most of the time . When a band opening
is reported, the local operator can turn off
the beacon and use the same equipment
to work DX.

Local host. A local operator interest
ed in trying VHF is absolutely vital to
host the beacon . The local host will find
a site for the beacon , install and maintain
the equipment, and work the DX when
the band opens. He will also be respon
sible for licensing of the beacon . Finding
a local ham who is intere sted and catch
es the vision to try extreme-long-range
tropo experiments is probably the bigge st
challenge of all. It may require years of
patience and effort on his part.

The Simple Multifunction
Beacon in Depth

Let ' s now take an in-depth look at the
design criteria and deci sions for the sim
ple multifunction beacon. We will also
review the co nstruction techniques for
the first seve ral beacon s that have already
been built.
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Concept. The simple multifunction
beacon concept used by N7BHC is based
on a small multimode radio wit h an
amplifier and keyer. The system operates
as a beacon most ofthe time . Whe n a band
opening is reported , the local operator
can turn off the beacon and use the same
equipment to work DX. This allows two
way contacts to be made with the same
equ ipment. The design in this article pro
files a VHF beacon operating on the 144
MHz (2-meter) amateur band, but the
principles are directly app licab le to a
430-MHz (70-cm) beacon as well, or
even to other band s.

Design. The design selec ted is fairly
simple. There are undoubtedly more effi
cient mode s and equipment to use. How
ever, simplicity and reliability are con
sidered extremely important. Another
consideration is size and weight, as the
shipping costs to remote locations can be
very expensive .

An all-mode 2-meter radio is the basis
for the beacon. A simple memory keyer
generates CW at about 12wpm .The radio
can also be used as an SSB or CW trans
ceiver when the band is open . The radio
drives a l60-watt amplifier. The outp ut
power on the radio is reduced in beacon
mode to run the amplifier at the 80-100
watt outpu t level, keepi ng the amplifier
cool and increa sing reliability and MTBF
(mean time between failure). The radio is
switched to full power in operate mode
to boost the final output to the full 160
watts. A switching power supply rounds
out the equipment line-up. The whole
assembly is assemb led on a 3U standard
19-inch wide rack shelf about 18 inche s
deep.

Equipme nt Select ion. Many product s
were considered and tested in coming up
with a simple and reliable beacon/trans
ceiver station. There are countless varia
tions of beacon design ; the design here is
built around the design criteria and goals
already outlined. Different objectives and
criteria will lead to other equipment choic
es and designs , but all will share the same
basic tenets of putting a signal on the air
on a chosen frequenc y, power , mode, and
direction so DX stations can listen for it.
All beacon designs will include several
common elements such as radio/amplifi
er, antenna system, power supply , keying ,
host operator, and so on.

Radio. The radio forms the basis of the
simple multifunction beacon. It needs to
be capable of operating on CW as a bea
con , and on CW, SSB, FM , or digital
mode s when used for two-way commu-

nication s. This means an all-mode radio
is required. Model s are available for both
mobile and base-station installation. The
mobile radios are used in this beacon
design to cut down on weight and size.
Base-station radios would be adequate or
even better performers, and can be used
if size, weight , and cost are not factors to
be considered .

Another con sideration is that the radio
need s to be a VHF -only model. If an all
band radio covering HF is provided on a
beacon shipped to a remote location, it
may eventually be removed from the
beacon and put to use on HF, which
would mean the beacon would be taken
off the air.

The radio and amplifier selection need
to be considered together. The radio at its
maximum power should drive the ampli 
fier to full output in two-way operation.
The radio should also have a low-power
mode that can be adjusted to drive the
amplifier to the desired output level in
beacon mode.

Several models of radio were consid
ered for the beacon design , and several
were tested before selecting the Ken
wood TR-75lA forthe 2-meterband.The
TR-851 A is the 70-cm equi valent. The
radio s that were con sidered are:

• Kenwood TR-9000 and TR-91 30.
These radio s were tested and functioned
well as beacon tran smitters. The y are
older model s, and the recei vers are not as
good as more modern radio s. They do
require a good receiv e preamp when used
in two-way mode . The biggest downfall
of these units is that they lose their pro
grammed frequency and mode memory
when DC power is removed. The mem
orie s would need to be reprogrammed
after every power failure at the site,
requiring a local operator who can make
repeated trips to the beacon site. If the
beacon is not monit ored often, it may
even be off the air for weeks or month s
before the problem is found and rectified.

• Kenwood TR-75 IA. This radio is the
next generation after the 9000 and 9130.
It has a very good receiver and retain s its
memory if power is remo ved. The radio
has adj ustable low- and high-p ower set
tings. It also provides a relay to key the
amplifier, eliminating relay chattering in
the amplifier. The radio is readily avail
able on the used market at very reason
able prices.

• Kenwood TM-255A. This may be the
ideal radio for the beacon. It has excel 
lent sensitivity and is the final generation
of 2-meter all-mode, single-band mobile
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Photo 2. A completed "Simple Multifunction Beacon. "
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radios produced. It is quite scarce on the
used market and sells for 50-100% more
than the TR-751A. It is slightly larger
than a TR-75 1A, making integration onto
the 19-inch rack shelf more difficult. The
TM-455A is the UHF version.

• ICOM IC-260A and IC-290AlE/H.
These radios are of the same generation
as the Kenwood TR-9000 and TR-9130.
They also lose programmed memory data
if power is removed and were therefore
not considered suitable.

• Yaesu FT-480R. This is another pret
ty-good performer of the same generation '
as the TR-9130 and IC-290A.1t does not
lose its memory if power is removed, but
it only puts out 10watts and is fairly large,
making mounting in the rack-mount shelf
configuration chosen difficult.

Keyer. The keyer generates the beacon
sequence. The simple beacon transmits
CW, so a simple memory keyer would suf
fice, with the radio operating in CW mode.
An improved beacon would use both a dig
ital mode such as JT65, WSPR, or PSK
31, and CW on alternate sequences. The
digital mode would provide the weak-sig
nal enhancement of the mode, while many
more operators not equipped to decode the
digital modes could receive CWo One
additional complication of the JT-65 and
WSPR modes is that the keyed sequence
needs to be transmitted at precise time
slots. That would increase the complexity
and cost of the entire beacon, requiring a
computer with an accurate time reference,
possibly GPS based.The simple CW keyer
is the chosen solution for these simple mul
tifunction beacons.

• Several CW memory keyers such as
the PicoKeyer were evaluated. While
they did the job, setup required a CW key
or paddle. They did work and are viable
options.

• The Hamgadgets ID-O-Matic was
selected, as it is designed with beacon
operation as one of its modes. It is pro
grammed via an RS-232 serial port and
can be built in about an hour. Dale Botkin
at Hamgadgets provides excellent tech
nical support.

Amplifier. Several models were con
sidered. Reliability and ruggedness are
vital for beacons installed in remote loca
tions. As the amplifiers considered were
designed for intermittent service, exter
nal fan cooling is required. The FCC limit
in the U.S. for unattended beacon stations
is 100 watts output, so l60-watt ampli
fiers were selected. The radio's low
power output is adjusted to provide the
correct drive required for the amplifier to
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operate at the 80-l00-watt output level.
This also helps the amplifier run cooler,
further increasing reliability. The fuses
and fuse holders on the amplifiers have
been problematic, and they are bypassed
and an external circuit breaker used for
amplifier fusing. Two amplifiers were
ultimately selected as being suitable.

• RF Concepts 25/160-watt models.
There are several models available. The
most commonly used is the RFC 2/315.
Some models do not have external hard
PIT keying. This is required for reliable
keying, especially at low CW speeds. A
serious problem encountered with one
unit was no heat-sink compound on the
final transistors, leading to early failure.

• Mirage B25l6G. Earlier models of
this amplifier have been found to be more
reliable and better built than the newer
ones. The fusing on these amplifiers is
internal on the circuit board.

Power Supply. The radio and amplifi
er require 35 amps at 13.8 volts DC when
transmitting on high power. A PSU of
45-50 amps provides enough reserve
capacity to operate reliably. While a lin
ear supply is very capable of meeting the
power requirement, a switching supply
was chosen to reduce the weight for over
seas shipment.

The MFJ-4245MV power supply was
selected. It provides 40-amp continuous
and 45-amp surge current capacity at 13.8

volts. It has proven very reliable over
many years of use with not a single fail
ure experienced. An external switch
selects either 110 or 220 VAC input.
Metering indicates the supplied voltage
and current draw. Two fans cool this sup
ply well even in moderately high-power
beacon use. The exhaust air is quite cool.
Careful positioning of the power supply
directs the exhaust air across the radio
heatsink, doing double-duty in cooling
the power supply and radio .

Construction
The ' simple multifunction beacon

(photo 2) can be built onto any suitable
frame or even left on a desktop. The phys
ical layout ultimately chosen was a 19
inch rack shelf, 5.25 inches high and 18
inches or more deep. This allows the entire
bacon to be assembled in a compact pack
age with all components anchored in
place, increasing reliability and simplify
ing shipping and installation. Locations
without a rack in which to mount the bea
con can easily use a metal or wood cabi
net to house the rack shelf.

Rack Shelf. The standard design frame
is a 19-inch vented rack shelf. A 3U 5.25
inch high shelf makes a compact assem
bly (photo 3). A 4U 7-inch high shelf
would offer additional top clearance for
better cooling in hot environments. The
shelf needs to be at least 18 inches deep to
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Photo 3. A 3U rack shelfholds the entire beacon.

acco mmodate the depth of the radio with the power supply behind
it. The venting slots make installing the amplifier and other
equipment very simple with se lf-tapping sheet-metal screws
inserted from the bottom.

Rack front panel. A vented front panel protects the equip
ment while allow ing reasonable air flow. Cutouts are made to
go around the radio and amplifier. The cutouts are made larg
er than the radio and amplifier by 118 to 114 inch . The sharp metal
edges of the cutouts are covered with a rubber or plastic edge
guard. I have found the outer vinyl covering of 1/4-inch coax i
al ca ble to be a very good low-cost so lution. Slice a length of
coax down its length with a sharp knife or razor blade. Cut to
length with 45-degree beveled corners and slide ove r the sharp
metal edge . The keyer on-off switch, CW key jack , and a micro 
phone hanger are attached to the front of the rack panel.

Layout. Photo 4 shows the overall layout. The radio is on
the front right , with the power supply on the rear right. The
amplifier is on the front left , with DC power distribution at the
rear left. The keyer location is not critica l, but is usuall y nes
tled near the fro nt between the radio and the right edge of the
rack shelf to fac ilitate the keyer onloff switch and an externa l
key jack if desired .

Radio. The TR -75 IA radio is mount ed on the fro nt right side
of the rack shelf, and has a few sma ll modi ficati ons to make it
easy to adjust some interna l contro ls when fixed inside the
rack shelf.

It is positioned so the fro nt-panel metal work is 1/8 inch in
front of the rack front -pan el ears . Mounting the radio an inch
or two from the edge of the rack shelf allows better air flow and
coo ling. If the radio ' s orig inal clamshell mobil e mount is not
ava ilable, simple aluminum L-brackets can be used to support
the radio. The height of the radio can be optimized when using
the L-brackets so that the middl e of the heatsink on the rear
panel is the same height as the middl e of the power-supply
exhaust fan.

There are three intern al trim pots on the TR -75 IA that typi
ca lly need adjustment:

Drilling three small holes in the top cover of the radi o makes
these accessible without having to remove the radio from the
rack shelf and remove its top cov er. They trim pots to be adju st
ed are :

• CW sidetone level. So me locations are mann ed , and the
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Photo 4. The beacon equipment layout.

continual sound of the CW sidetone is apparently not uni ver
sa lly apprec iated.

• Break-in delay . Adju st this co ntro l so that the radio does
not chatter betw een receive and tran smi t between characters
whil e tran smitting. If the PTf funct ion on the ID-O-Matic is
used , this adj ustment is not required .

• Low-power drive level. Adjust this co ntro l so that the dri ve
produced in low power dr ives the amplifier to the desired out
put power. Most amplifiers tested need about 8-10 watts to pro
duce 100 watt s output.

The TR -75 IA provides a relay closure to key the PTT line
of an external amplifier. The 4-pin co nnector is very hard to
find . Most of the time one need s to be manufactured.
Fortunately this is quit e easy. Here is the process I use:

• Remove two pins from a DB9 male co nnector. Apply heat
with a so ldering iron until the plastic softens and pull the pin s
out with a pair of needle-nose pliers.

• So lder a length of hookup wire to eac h pin.
• Support the radio exactly vertical with the face down.
• Place a piece of maskin g tape across the rear-p anel acces

sory socket.
• Spread a thin layer of Vaseline or silicone grease across the

tape ove r the area of the co nnec tor.
• Push the two pins with wire previously descr ibed throu gh

the maskin g tape and into the ir two pins. Be sure to use the co r
rec t two locations in the soc ket.

• Modi fy the plastic shell from a l/s-i nch phone plug by cut
ting off the narrow end, or find some other length of 1/4-inch
plastic tube about 3/4 inch long. Feed it down ove r the wires
from the two pins.

• Mix up some 5-minute, two-part epoxy. Carefully drip it
down into the connector shell while hold ing the she ll firml y
agai nst the maskin g tape to prevent leak age out the bottom. I
use a toothpick for this process.

• After 5 minutes the epoxy will have set we ll enough to stay
in place without holding the connector she ll. Let it rest anoth-
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sured after just 10 minutes of operation.
The Mirage amplifiers have a much lower
resistance fuse holder , but it is located
inside the amplifier. If it does fail , the
amplifier must be remove d from the bea
co n to change the fuse.

The solution is to j umper the internal

Photo 5. The ampl ifier and cooling fan s.

one to three months. On the RF Co ncepts
amplifiers, the poor fuse-h old er/ fuse
co nnec tion ex hibits mod erately high
resistance, leadin g to significa nt heating
of the fuse holder and fuse. Temperatures
more than 80° F above ambi ent on the
back of the fuse holder have been mea-
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er 5-10 minutes and then rem ove it from
the radi o.

• Remove the masking tape. The con
nector is now finished .

Am plifier. The amplifier is mounted
on the right front of the rack shelf (photo
5). It requires a sma ll modification to
operate reliably in long-term beacon use.

Mounting. The amplifi er draws cool
ing air in throu gh vents on its bottom and
side. To enhance cooling, replace the rub
ber standoff feet with larger 1/2-inch high
self-adhes ive feet. The amplifier is
secured to the rack shelf with self-tapping
metal screws that come throu gh the slots
on the rack shelf and screw into the nar
row slots on the bottom of the amplifier.
If your amplifier does not have vent slots
on the bottom, remove the amplifier cover
and position it in place on the rack shelf.
Observe where components are located in
the amplifier, and then drill four holes
through the shelf slots and up into the
amplifier case. As an alternati ve, L-brack
ets that secure to the screws on the side of
the case to the heatsink could be used .

Amplifier f use. The fuse hold ers and
fuses on the amplifiers are weak points.
In high dut y-cycle extended operation,
the fuses tend to age quickly and fail after
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Photo 6. The power supply is positioned so its cooling fan also
cools the radio 's heatsink.

Photo 7. The DC wtn ng. Note the f use holder and the
amplifi er 's circuit breaker.

fuse holders and use an external fuse, or
better yet, a circuit breaker. A 30-amp
magnetically tripped extern al circuit
breaker replaces the fuse. These are more
reliabl e than the thermally tripped break
ers in this application.

Cooling. The amplifiers are not de
signed for extended, high-dut y-cycle
opera tion. Although the CW tran smis
sion is about 30% duty cycle, and 15-sec
ond receive periods every minute allow
additionalcoo l-down time , the amplifiers
still run hot, shortening the component
life. Two SO-mm muffin fans provide
additional cooling. The fans use ball
roller bearings for long life and quiet
operation. They are run at 13.S volts off
the prim ary supply. The amplifier
heatsink runs at less than 5°F above ambi
ent air temperature with two fans. The
fans are glued to each other with a super
glue, and then super-glued to the heat
sink, blowing air down onto the heatsink .
Fan guards protect from prying fingers
and prevent any wire s or tools from
fallin g into the blade s.

Keying. The amplifiers should be hard
keyed for PTT rather than rely on RF key
ing. The Mirage amplifiers use a closure
to gro und. TheRF Concept s amplifiers
can either use a ground or +12-volt line
for keying. Set the jumper in the RF
Concepts amplifiers to use gro und for
keying (move the wire to the [-) pin inter
nally).Th is PTT line is keyed by the relay
output from the TR-751A,

Preamp. The preamp is normally left
off to avoid wear on the preamp relay. It
also affords an extra level of protection
from nearb y static discharges while
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rece iving. The preamp is turned on when
the beacon is being used as a standard
radio to work OX.

Keyer. The Hamgadgets 1O-0-Matic
keyer kit is very inexpensive and easy to
build. Here are few extra pointers.

• Observe antistatic procedures while
handling the FETs and the PIC processor.

• Use an external 10K-ohm trim pot in
line with the speaker to reduce the
sidetone level.

• If the keyer does not operate prop
erly, checking for incorrect settings in
the additional parameters shown by
setting Repeater (Y) can prevent oper
ation, even if the Repeater (N) setting
is used .

One can use the settings for "Beacon"
mode , but there is an even simpler setup
suggested by Dale at HamGadgets. The
settings I use on the 1O-0-Matic keyers
are as follows:

• 10 Time: 15 ( 15 seconds Rx time
between beacon transmissions)

• Yellow time: 0
• Blink time: 0
• 10 Msg, callsign/B grid callsign/B

grid callsign/B grid:15: (call and grid 3x,
15-second carri er)

• Beacon Msg (blank)
• Alternat e Msg (blank)
• Auto CW 10 : Y
• CW Speed : 13
• 10 Audio Tone : 702
• Repeater : N
The keyer is typicall y installed

between the radio and the left side of the
rack shelf. Th is is convenient for exter
nal wiring to the on-off switch that is in
the DC supply line.

The only output used is the CW key
ing line (pin 5) and ground (pin 6).

The keyer does provide a PTT keying
line. This can be used to place the radio
in transmit , eliminating the need to adju st
or have access to the radio' s PTT dela y
control.

A front-panel jack can be wired in
parallel with the output of the keyer to
allow the use of an externa l key for CW
operation.

Power Supply. The MFJ-4245MV
power supply is mounted on the right rear
of the rack shelf. It is mount ed facing the
rear of the assembl y. This permits easy
access for viewing and wirin g. In addi 
tion, it directs the exhaust air onto the
radio's heatsink (photo 6).

Mounting is acco mplished with two
self-tapping sheet-metal screws coming
throu gh the rack shelf slots onto existing
holes on the bottom of the power supply.
The power supply is positioned so that
the front -panel attachment lugs do not
extend beyond the rack shelf.

The AC power cord can push up against
the radio heatsink. Either position the
power supply and radio to avoid a conflict ,
or use a right-angle AC power plug. Set
the power supply to the correct AC input
voltage.

Wiring. There are three catego ries of
wiring on the beacon; DC power, keying,
and RF.

The DC wiring is the most complex
part of the wiring (photo 7). All power is
run from the large front -panel lugs on the
power supply to a power distribution area
behind the ampli fier where all devices are
individuall y fused .

Visit Our Web Site



I

{
I
I

"1'
{

I
\

J.
r

I

The 8-AWG black negative lead goes to a large bolt mount
ed vertically from the bottom of the rack shelf. The negative
leads from the radio, amplifier , and keyer are terminated to lugs
attached to the same bolt.

The 8-A WG red positive lead goes di rectly to the lower
(input) bolt on the 30-amp DC circuit breaker. The circuit break
er is just for the amplifier. An 8-AWG red wire from the cir
cuit-breaker output bolt goes directl y to the amplifier.

An 8-AWG red wire goes from the lower (input) bolt on the
circ uit breaker to the DC fuse panel. Thi s fuse panel uses blade
automotive fuses and holder, as they are most commo nly
ava ilable overseas. A 10-amp circuit breaker is used for the
radio, 3-amp for the fans, and I-amp for the keyer. Individual
wires go to the radio and keyer, and a single wire feeds the two
fans that are wired in parallel. Spare fuses should be stored with
the beacon.

The keying wiring connects the keyer and front-p anel key
jack to the radio, and the radio to the amplifier.

The keyer outputs on pins 5 and 6 are CW keying and ground.
These go to the key input on the radio, a l/8-inch mono plug. A
1/8-inch mono jack can be mounted on the front panel if an exter
nal key will be used to operate CW oIt should be wired in paral
lel with the keyer output lines.

The TR-75 IA provides a relay closure to key the amplifier.
The amplifier side uses an RCA phon o connector. If a differ
ent rad io is used that does not have a relay output, it may have
a PTT line that goes low on transmit which could key the ampli 
fier. In addition, the keyer has a PIT output (pin 4) that can be
used to key the amplifier directly.

The RF wiring is ju st a cable from the radio to the amplifier.
My preference is to use an RG-142/U double-shielded
Teflon cable.

The antenna can connect directly to the amplifier output or
through a wattmeter.

Surge Protection. Man y beacons are in remote installations.
Followi ng established grounding and surge- protection prac
tices will result in fewer failures and cos tly repairs, less down
time, and fewer trips to the beacon if it is remotely located. I
consider it cheap insurance,

The two cables to provide surge protection on are the AC
power line and the antenna lead.

Heavy duty AC surge protectors such as the ICE 330 or 33 1
(110 or 220 VAC) are ideal. Consumer-grad e products tend to
fail easi ly in harsh environments.

RF surge protection should be installed on the antenna lead
at the building entrance. The ICE 302 and PolyPhaser IS-50N X
are good products.

Summary
Beacons have proven invaluable in spotting and work ing

many transoceanic ducts. The KH6HM E mult iband beacons on
Hawaii are a shining exa mple of beacon use for tropo ducts and
are how most operators in Californ ia are alerted to W6-KH6
openi ngs.

The simple multi function beacon s presented in this article
have proven their worth already. FR5DN on Reunion Island
operates a beacon at his home beaming towards South Africa
(photo 8). In August 2007, ZS2GK started hearin g the beacon,
and within a few days the first FRS to ZS QSO s on 2 meters
SSB and FM took place. In 2009, Phil added WSJT and 70-cm
capability. In August he and ZS2GK had the first digital QSO.

Photo 8. The first FR5DN multifunction beacon.

Phil' s web page is <htt p://www.astroru n.com/- fr5d n/radio/
tropo/tropo.html>.

The N7BH C beacon pictured in much of the article is in oper
ation fro m Oriental, North Carolin a, in FM 15PA. It is beamin g
towards Gibra ltar with a KLM 2-meter l6LBX Yagi at 50 feet.
The actual power at the antenna feedpoint is 60 watts after feed
line losses take their toll. In August 2008, CT IHZE copied a
few short bursts of the beacon in IM57 in southern Portugal, a
range of 3,707 miles on 2 meters. The propagation appears to
have been meteor-enh anced sporadic -E for at least part of the
path , with tropo ductin g possibly respo nsible for the eas tern
half of the circ uit.

More beacons are required around the world 's coastlines if
we are to discover and work new tropo ducts across the oceans.
The next beacon is already built and ready for deploymen t. Th e
only thing that is holding back its installation is finding an inter
es ted opera tor willing to host and install it. Prime locations of
interest are the Cape Verde Island s, Bermuda, and West Africa .
Several more simple mult ifunction beacons are also planned for
the Caribbean, and a "Super Beacon" is in the works, but that's
a whole different story.
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By Joe Moell," K00V

HOMING IN
Radio Di,ection Finding for Fun and Publ ic S e, vi c e

Innovators in RDF:
An Inventor, a Code Writer, and a Fox Meister

"Iknow you share my oft -expressed wish that we might
live until the 21st century, just to observe the state of
radio and television then ." Those were the words of

radio pioneer Lee de Forest on a Sunday afternoon nation
wide radio program in March 1941. "Startling changes are in
store," he continued, "but I have a hunch that the littl e grid
will be found in our radio and amplifier tubes even then ."

Lee de Forest has been maligned by some for not fully under
standing the physics behind his Audion, the first triode tube.'
However, there can be no doubt that his fragile glass bottle with
wire s helped mak e it possib le for him to achi eve a success ion
of "firsts" in electronic communica tion. Radio telegrapher s at
a the Brookl yn Navy Yard near his laboratory were startled to
hear the "William Tell Overture" on their rece ivers am id the
dits and dahs they we re copying from ships at sea, as de Forest
became the first to play phonograph record s ove r the air. He
also made the first sports bro adcast, his voice sending the results
of Sandusky, Oh io yac ht races 14 miles from a boat on Lake
Erie to the shore.

Lik e many inventors, de Forest suffe red reje cti on and
rid icule. Eve n though his Audion receiver was more sensitive
than the crys tal detectors then in use on battl eships, the US Navy
refused to procure it because it required a battery whi ch might
spill ac id on the sai lors as the ship swayed. Th e US government
sued him in 1912 for se lling stoc k in his Audi on co mpany, say
ing in court that his claim of a device like an incandescent lamp
that cou ld both transmit and receive rad io waves was irnpossi
ble2 and belittled the work of the great Edison.

De Forest's appearance on that NBC show was about nine
months before the USA entered World War II. He didn 't yet
know the ro le that the gridded tube would play in radar displays
and in television , nor about the microwave transmitting tubes
that would be developed for the sa me purposes and would still
be in wide use today. So lid-s tate amplifie rs, sw itches, and flat
screens predom inate in mos t co nsumer produ cts on the market
now, but for the utmost in simplicity , there is still a place for
the vacuum tube. I continue to use my home-bu ilt ca thode- ray
bearin g displ ay- on some of the local mobil e tran smitter hunts.

One of de Forest' s many interests was radio direction find 
ing (RDF). Before he invented the Audion , he submitted a
patent applica tion for imp rovement s in wire less telegraph y that
took advantage of the directional properti es of mult iple-wave
length an tennas .f He noted that stra ight end-fed hori zontal
wires of 200 feet to a qu arter mile in length have bid irectional
gai n in the direct ion of the wire orientation. He also noted that
long co nductors such as telegraph wires and railroad tracks
would guide these low-frequ ency radio waves.s

*P.O. Box 2508, Fullerton, CA 92837
e-mail: <kOov@homingin.com>
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Lee de Forest is best known fo r inventin g the first amplifying
vacuum tube. He also experimented with directional antennas

f or wireless telegraphy.

De Forest' s patent , which was not issued until eight years
after his filin g, claimed that mul ti-element direct ion al trans
mitt ing and receiving antenn as as we ll as gro unding to railroa d
tracks would " increase the effic iency of transm ission of elec
trom agnetic waves over land and increase the efficiency of
dupl ex working ." Not bad for someo ne who didn 't have the
benefits of sens itive field- strength meter s, antenna ranges, and
NEC softwa re. It is uncl ea r whether he actually built a sw itched
antenna receiving set for the long wavelengths in use then , but
his concept is very much like military microwave RD F sys tems
of toda y, as well as the swi tched-antenna amplitude- based RD F
method that I described in my last co lumn.

Foxhunting-
Now There's an App for That

A ce ntury ago, innovators used components such as triodes,
capaci tors, and tran sformers to make new products. Today, the
building block s are often subsys tems such as GPS engines, ca m-

Visit Our Web Site
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/s this the first electrically rotated radio direction finding antenna ? Lee de Forest
received a US patent for it in June /9/4.

era board s, and smart phones. Software
tool s are now as important as hardware
tool s. Computerized plotting and trian
gulation of RDF bearings has been
around for a few years, but FoxHunt™,
a new iPhone application, makes it pos
sible to do it all on foot. Its creator is Bob
Iannucci, W6 EI, a MIT-trained engineer
and co mputer scientist.

Among his many acti viti es, Dr.
Iannu cci is founder of RAI Laboratory,
which produces the Radiol'ort" USB
sound-card interface for ham s. He got the
idea for FoxHunt when he and his wife
Susan , W6SJI , went with friends on their
first mobil e tran smitter hunt with the San
Francisco Bay T-hunt group. It was sup
posed to be an easy one that they co uld
do with handie-talkies, hand-held Yagi
antennas, and paper maps.

"Even though we got the magnetic dec
lination right, we made the error of
assuming that straight-up on the map was
true north ," Bob wrote. "It was actu ally
about 30 degrees off true north. Thi s
caused us to 's piral in' toward the fox
because all of our bearing lines were off
by 30 degrees. We never found it.

"I realized that my iPhone 3GS could do
a better job of keepin g track of all the bear
ings than I could," Bob continu ed. "It has
a compass, GPS, Google Maps, and a good
set of programming tools. Within two
weeks, I had the app coded and tested."

The present version of Bob ' s prograrn''
doesn 't interface directly with radios or
RDF antennas. It' sjust a very simpl e way
for anyone to triangul ate bearings from
multiple locations and disp lay the bear
ing intersections on Google Map s. After
getting a bearing with his or her RDF sys
tem , the user look s in that direction whi le
holding the iPhone directly in front. The
phone ' s GPS engine and internal com
pass determine location and azimuth, and
then the program puts a bearing rayon
the display map . When multiple bearin gs
are entered, the best trian gulation is com
puted and displayed , as shown in the
illustration.

W6EI explains that you can give the
bearin gs different weights, based on your
co nfide nce of their accuracy. The app
will take this into consideration in esti
matin g the fox's position . From the list
of previously taken bearings, you can
select anyone and its line will turn red.
Then you ca n edit its perceived quality
rating (number of stars) or tell the trian
gulation routin e to ignore it.

Bob says that on his first hunt with his
new app, its triangulation predicted the
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Bearings History Aboul

Triangulated bearings on the screen of an iPhone with the
Foxliuntt application. There are four bearings; the selected
one is red. The program makes a best estimate ofthe fox loca
tion (the green pushpin), based on the confidence level given

to each bearing.

hidden T location to within 100 feet from a distance of 10 miles.
That's a bit too good to be true, considering that this would
require each bearing to be accurate within a tenth of a degree.
Even if there are no signal reflections, you can expect your results
to vary from that, depending on the pattern of your RDF anten
na and how well you can sight your bearings from the antenna
boom while looking at the screen of the phone. However, the app
corrects for magnetic declination, keeps you from making math
and plotting errors, and is definitely "cool."

Since it was first offered on December 21, FoxHunt has been
downloaded 489 times by iPhone 3GS owners in the USA and
686 outside our borders. Some of them are hams, while others
are in law enforcement and professional search-and-rescue
work. Bob welcomes suggestions for improvement as he plans
his next version ."The current app is free but supported by adver
tising," he says. "The new Pro version will likely be ad-free but
will bear a modest price tag."

W6EI continues, "I am considering a teaming feature for
sharing bearing info between phones, an augmented-reality fea
ture that will overlay bearing and intersection information on
the view from the iPhone's camera, and the capability to man
ually enter bearings by the numbers.This may enable those with
iPod Touch and older iPhones to use at least some of the fea
tures of FoxHunt."

Bob says it would be easy to develop an electrical bearing
transfer interface between the iPhone and RDF sets, whether
Dopplers or rotating antenna azimuth encoders. He has also
dropped some hints about designing and producing a high-tech
Doppler RDF unit of his own design to work with FoxHunt. If
you are interested in being a beta tester for new products from
RAI Laboratory, make contact via the RAI website'?

International rules forbid GPS positioning and mapping for
participants in formal Amateur Radio Direction Finding
(ARDF) contests. Competitive radio-orienteers are expected to
do it the old-fashioned way, with paper maps supplied by the
course-setters and their own hand-held compasses. Expect the

A Busy Month of May for RDF Contesters

Hidden transmitter hunters have a wealth of opportunities to have
fun in May 2010, starting with the annual Foxhunting Forum at the
Dayton Hamvention® on Friday, May 14. As of this writing, it is
scheduled for Room 2 at the Hara Arena beginning at I I AM. Hosting
the forum will be members of the OH-KY-IN Amateur Radio Club
and the Butler County VHF Association.

Then a week later, the USA ARDF Championships get under way
a short drive south of Dayton, with practice and equipment testing .
On May 22 and 23, there will be separate contests in separate forests
on 2 meters and 80 meters with five fox transmitters to find on a course
that will be about five kilometers from start to finish each day. Detailed
schedules, lodging information and registration forms are available
at <www.usardf2010.com>.

As always, the USA championships are open to anyone at any fox
hunting skill level, with or without a ham license. lust prior to the
championships, on May 19-20, there will be two days of optional
intensive training in radio-orienteering, providing an ideal way to get
ajump-start into the sport . More information about the rules and tech
niques of ARDF is at <www.homingin.com> .

The USA ARDF Championships take place on the 13th annual CQ
Worldwide Foxhunting Weekend, sponsored by sister publication CQ
magazine. But since the primary objective of this event is more fox-
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hunt participation, there's no insistence that your event be on that week
end. Any time in the spring is fine with us!

Details and stories of Foxhunting Weekend are in the April and
May 20 I0 issues of CQ . For many clubs, it kicks off a season of reg
ular transmitter hunts. For others, it's a special once-a-year event, like
Field Day. Some groups prefer formal hunts with carefully crafted
boundaries, specifications for signal parameters, time limits, and so
forth. Others are completely content by just having at least one sig
nal to hunt. No need for any more regulations, they say.

Make your Foxhunting Weekend activities into a magnet for every
club member. Better yet, include the whole community, especially
young people. Invite a Scout troop to experience on-foot transmitter
tracking or to ride along with the mobile hunters. Look for op
portunities to incorporate foxhunting into Scout activities such as
Camporees, Scout-O-Ramas and lamboree-On-The-Air. Seek out
other youth groups that might be interested.

Afterwards, write up the results and send them to me. The list of
information in a complete CQ Foxhunting Weekend report is posted
at <www.homingin.com>. Happy Hunting!

Joe Moell KfJOV
ARRL ARDF Coordinator

Visit Our Web Site
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r Tim Kreth, AD4Cl, teaches direction-finding techniques to newcomers in the Nashville area. (Photo by Craig Lamb, N4BAX)

organizers of championship ARDF events to forbid the carry
ing of iPhones by competitors from now on.

Foxhunting in Music City
Hidden transmitter hunting has come to central Tennessee in

a big way. Members of the Williamson County Amateur Radio
Emergency Service (WCARES) are learning about the sport and
developing their skills under the leadership of Tim Kreth,
AD4CJ, a cardiologist in Brentwood. "I've been a ham for 15
years or so and have always been interested in this," he told me.
"So I mentioned it to the guys and they said, 'OK, you 're in
charge.' They call me the Fox Meister."

Tim is justifiably proud of WCARES, saying, "We have a
little over 160 members. We 've been very busy with a six-week
class for Technicians licenses with 30 students. I think 22 have
passed already. We had ten students who took our class for
General upgrade and I think five have passed their tests so far.

"We really encourage our young hams. There is a club net
every Monday night that gets 50 to 75 check-ins. For a half
hour prior to that , there is a youth net that is organized by a cou
ple of adults, but we let the youngsters be Net Controls. We
have a really great club communications system with five linked
ham repeaters covering middle Tennessee. When one of the
youngsters announces his or her presence there, almost every
time an adult will come up to chat within 20 seconds."

Because of the large number of youth, WCARES has only
been doing on-foot foxhunts instead of hunts in cars. Starting
with a couple of foxboxes to find, the club is now ready to do
five-fox hunts under international rules . "We don't have a fixed
date and time for our hunts," Tim explains. "It's whatever my
schedule will allow.

"Six to twelve people show up for each of these hunts, so it's
really a lot of fun . We 've had a big building effort for 2-meter

www.cq-vhf.com

tape-measure Yagisf and I have three of them that I let people
borrow if they haven't built theirs yet. Some use loop antennas?
instead. Both activel? and passive RF attenuators are popular.
For about twenty minutes before each hunt starts, we'll explain
foxhunting techniques to those who haven't done it before. More
often than not, the experienced adults will go out with the first
timer youths to help them learn the ropes ."

With plenty of experience in signal tracking, WCARES mem
bers were ready to jump in when interference kept local officials
from using the Linked Emergency Telecommunication System
(LETS Talk), a new public safety voice communications net
work that will eventually provide interoperability over the entire
state of Tennessee. "The LETS Talk repeater for Williamson
County is actually in Davidson County," says Tim. "It's on a hill
in downtown Nashville, about 25 miles north of our county's
Emergency Management Agency (EMA) offices. A dead carri
er on 156.015 MHz was holding up that node, so it had to be dis
connected from the rest of the network.

"The EMA people know us very well, so they called us and
asked if we could help find the problem. Gary Heddon, W8JFP;
Randy Armour, KI4LMR; and I started at the hill. Phil Sherrod,
W4PHS, had written a computer program for triangulation, so
he was at a local headquarters spot. Each of the rest of us had
RDF gear and a hand-held GPS unit so we could transmit our
bearings and exact locations to Phil.

"We took our readings at the affected repeater, where the sig
nal was 10 dB over S9. Then we drew a circle on the map Smiles
out and we spread out at 120-degree angles from there. None
of us could hear it there, so we moved in to just 2.5 miles away
and we were all able to pick up the carrier again. W4PHS plot
ted it and the bearings intersected at a Highway Patrol office,
only a third of a mile away from the hill with the affected repeater.
When we got there , we used our Yagis and loops to pinpoint it.
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Clara Hedden, granddaughter of Gary Hedden, W8JFP, learns
about ARDF bearin g-taking at a fo xhunt of the Williamson
County Amateur Radio Emergency Service. (Photo by Dave

Mann , N4CVX)

We were able to tell exactly which of the six antennas on the
pole was the one from which the carrier was comin g.

"We knocked on the door of the Highway Patrol dispatch
office that Sunday afternoon and told them that they had a stuck
radio interfering with LETS Talk. One dispatcher immediate
ly said to the other, ' I wonder if that's why we 've been having
trouble with our communications! ' When they came in
Monday morning, the Highway Patrol technicians found a
backup VHF radio that was keyed down ."

Tim says that the trian gulation program by W4PHS pre
dicted the actual stuck tran smitter location to within a few
dozen feet. That' s possible, since it was quit e close and its
antenna was up on a high pole , giving refle ction- free bear
ings to the hunters. Phil' s program doe sn 't hav e the street
mapping features ofW6EI' s FoxHunt, but if the bearings and
user locations are accurate and correctly entered, the trian
gulation will be right. "He used the same program for one of
our hunts in the park," says Tim. "The triangulation was a
quarter-mile off because one of the guys hid his fox next to a
chain-link fence!"

Next Time
My next "Homing In" column will have coverage of the USA

ARDF championships in Ohio and the organization of ARDF
Team USA for the World Championship s in Croatia this
September. I'll also take a look at another new computer pro
gram for display and triangulati on of RDF bearings. It works
on fast PCs, has a serial Doppler interface for mobile transmit 
ter hunting, and displays the results on Google Earth.

73, Joe, K00V
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Notes
1. Lee de Forest 's patent appli cation vag ue ly menti on s a "g aseo us

medium" inside the tube and states that ..... the ex planation of thi s phe
nom enon is exceedingly complex and at best wo uld be merely ten ta
tive ,; , do not deem it necessary herein to enter into a detailed state
ment of wh at , believe to be the prob abl e explanati on ." Edwin
Armstro ng later showed by mea surem ent that the triode ' s grid- to- fil
ament vo ltage co ntro ls the flow of elec tro ns fro m fila me nt to plate and
that a high vacuum is best.

2. "Even a man cannot talk and hear with the same orga n," snee red
the pro secuting attorn ey. De Forest was eve ntually acquitted, but the
judge urged him to "g et a garde n variety of job and stick to it."

3. http ://www .homingin .com/nscope.html
4. From US Patent I, 10 1,533: ..... the objects of my inve ntion are

to pro vide transmitting and recei ving sys tems whereby the radiation
of elec tro mag netic signa l waves may be co nce ntra ted in a definit e sig
nal dir ect ion and whereb y the genera l directi on from which the elec
tromagnetic signal wav es which operate a receiving devi ce emanate
may be determined ..."

5. From US Patent 1,10 1,533; .., have discovered that all longitu
dinal cross-country conductors, such as rai lway tracks and masses of
telegraph or teleph one wires act as wave-chutes and lead off the waves
in the di rect ion in which they ex tend , thus draining the ethe r of the
wa ve energy in the ir imm ed iate neighb orh ood . Thus if a tran smitting
sys te m ... is ope rated in the imm ed iate vic inity ... the maximum
field of force will be created in the dir ection of sa id track or line
wire sys tem."

6. http ://foxhunt.rail.com
7. http ://w ww.rail.com
8. http ://www.homingin .com/equipment.html
9. http ://www.arrowantennas.comJfh l.html
10. http ://w ww.homingin .com/j oekOov/offatt en .html

USA CN/MX Foreign

1 Yr 32.95 42.95 52.95

2 Yrs 58.95 78.95 98.95

3 Yrs 85.95 115.95 145.95

*FREE
2010111 CQ Amateur
Radio Ops Calendar

with every 3·year subscription!
Purchase a 3'year subscription

andreceivea 15 month calendar
(Jan. 2010through Mar. 2011)

a $8.95 value

You'll find feat ures on scanner
monitoring of police, fire, utility, and
aircraft communications; international
shortwave listening; CB radio; amateur
radio; FRS ; GMRS; monitoring radio
digital communications including CW,
RTTY, SITOR, etc ; AM/FM
commercial broadcasting; weather and communications satellites;
telephone equipment and accessories; radio nostalgia; alternative
radio; clandestine radio; and military radio.

Listening is onlyhalf the fun...

POPULAR COMMUNICATIONS
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By Keith Pugh,* W51U

SATtLLITtS
A rtificially Propagating Signals Through Space

"Satellites 101"
An Introduction to Amateur Radio Satellites

time of about 9 to 10 minutes and the
sma llest communications circle diame ter
(foo tprint) at abo ut 3000 miles; altitude
is 350 kilometers. Our old friend AO-07
has pass times as long as 20 minut es and
a footprint that will permit QSOs from the
U.S. to Europe; altitude is 1500 kilom e
ters. The new Chinese Satellit e, HO-68,
at 1200 kilometers altitude has the sec
ond greatest footprint at the moment.

HEO : All of the satellite "o ld time rs"
yea rn for the return of the High Earth
Orbit (HEO). HEO can cover a variety of
high-alt itude orbi ts. The one that has been
used most often for amateur radio satel
lites is a modi fied Molyn ia Elliptica l
Orbit with an apogee (highes t altitude
point ) of 36,000 to 60,000 kilometers and
a perigee (lowest altitude point) of 1000
to 2000 kilometers. Orbital inclination
ranges from about 6 degrees for a geo
sy nchro nous tran sfer orb it to abo ut 57
degrees for a true Molyn ia orbit. Pass
times are 8 to 12 hours, and the footprint
ca n be as big as half of the Earth at a given
time. Th ese foo tprints and pass times
have obvious adva ntages ove r the LEO
parameters if you like to "rag chew" and
work OX. We were fortunate to have AO
10, AO- 13, and AO-40 operational from
HEO for a total of20 years, between 1983
and 2003.

Unfort unately, we no longer have the
luxury of any sa tellite in HEO . Fur
thermore, unless we ca n find a new way
of raising funds, we are not likely to have
any in the future eve n though Phase 3E is
currently wait ing on the shelf in Germany
for an affo rdable launch to HEO.

GEO: Th e television relay sa tellites
are the most co mmon exa mples of
GEosynchronous Orbit (GEO) . A GEO
satellite orbits the Earth at 36,000 kilo
meters (22,500 miles) in the plane of the
equator (zero degrees inclination). With
this magic set of orbital para meters the
satellite will "hover" over a selected point
on the equator at all times, and you can
point your antenna at this satellite, lock
down the angles, and use it 24 hours a day

give n time, there are usually about a
dozen satellites of all types active . A list
ing and status of all of the amateur radio
satellites is available on the AMSAT web
page: <http://www. amsat.org>.

Amateur radio satellites may be further
class ified by orbit type, operational
mode, frequen cies used , and ease of use.

Orbit Type:
LEO, HEO, & GEO

LEO: Most amateur radio satellites are
placed in a Low Earth Orbit (LEO). A
LEO is usually a circular orbit and the
orbital altitude is usually 350 to 1500
kilom eters above the Earth . Most of these
are polar orbits-i.e., passing over the
Earth ' s po les (orbital inclination of
approximately 90 degrees). However,
there are exce ptions, such as the In
ternational Space Station (ISS) and Saudi
OSC AR 50 (SO-50).

If the orbital altitude is around 750 kilo
meters and the inclin ation is approx i
mately 98 degrees, the orbit becomes "sun
synchronous," meaning that it will make
its passes over any point on the Earth at
approximately the same time each day.
For exa mple, AO-51 will make two or
three passes each in view of Fort Worth,
Texas centered around 6:00 AM and again
at around 6:00 PM each day. Each pass
will last around 10 to 15 minutes and time
between passes will be approx imate ly 100
minutes. These same criteria will exis t for
any other point on the Earth as well. AO
27's passes are centered around 2:00 AM
and 2:00 PM. Departures from the ideal
orbital altitude and inclination will cause
a slow drift of these parameters relati ve to
the time of day.

If the orbit is not "s un synchronous," the
orbit passes will drift around the clock in
a regular and predictable fashion, but they
will occur at different times each day.

The duration of eac h pass and the max
imum communications distan ce will
depend upon orbital altitude, with the ISS
having the shortest passes at the current

*3525 Willifred Drive, Fort Worth, TX 76133
e-mail.' <w5iu @swbell.llet>

A Brief History
We have kept our "satellite secrets"

well. Many new hams have no idea that
amateur radio satellites eve n exist, much
less that we have been building and
launchin g them since Orbiting Satellite
Carrying Amateur Radio number one
(OSCAR- I) was launched on December
12, 1961. Beginning with OSCAR-I , the
earl y satellites were built, coordinated,
launches arranged for, etc., by a group in
the San Francisco Bay Area known as
Project OSC AR (jor some of the history
of Project OSCAR, see the article
"Amateur Radio Gild the Cosmos, Part 4 "
by WA2VVA elsewhere ill this issue
ed.). In 1969, most of that respon sibility
was taken over by the Radi o Amateur
Satellite Corp. (AMSAT ), founded in the
Washin gton , DC area. There are now
related AMSAT organi zations in many
other countr ies throughout the world.
AMSAT is ove r forty years old and is still
building and launching satellites with
only one paid employee.

As satellites are plac ed in orbit and
become operational, they typic ally are
assigned an OSC AR numb er such as AO
07 for AMSAT OSCAR 7 or HO-68 for
HOPE OSCAR 68 (the newest satellite
from China). Russia also has an amateur
radio sa tellite series known as Radio
Sputn ik, or RS. So far there have been 68
OSCAR s and at least 30 RS satellites, for
a grand total of nearly one hundred ama
teur radio satellites launched . At any

Ihave been encouraged recentl y by the
increasing number of new ham s at
hamfests, c lub meetings, and public

service events. Many of them are express
ing an interest in amateur radio satellites,
and I feel that it is time to re-introduce the
wonderful world of amateur radio satel
lites to this audience. Possibly this will
catch a few "old timers" as well.
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An OSCAR AP article from Vandenberg AFB about the launch of OSCAR-I . This
came from a western Kansas newspaper (probably the Dodge City Daily Globe or
the Hutchinson News) dated December 13. 1961.1 have three scrapbooks that con
tain this and many other space program articlesfrom newspapers in the 1950s. '60s,
and '70s. They cover Sptltnik through the Apollo programs. Given the media bias
toward the spectacular. there are many morefailures than successes reported; how
ever, these were tough days and they may be close to accurate. My stepfatherfound
these scrapbooks somewhere around Dodge City. Kansas and presented them to me

for Christmas several years ago.

modulation types. They usually permit
"store and forward" messaging and can be
built to support several different modula
tion types and baud rates. Conventional
1200-baud AX-25 packet radio is still
used to support APRS digipeating and
messaging on the ISS. AO-51 and SO-32

POU..T ARGUEu.o. ceur.
lAP' _ .1be Air Force ~a)"s it
launched a satellite r rida)'-but

'woo't disclose any details.I It ...·as launched at the Point

I
ArgueliO nava! mis~i1e fa cility.
adjacent to Vandenberg Air Force
Ba...

The Air Force recently has
'!been close-mouthed about launch
., ngs '>f St>Catied sky",py 5.11ellites.
. designed to orbit over Russia and
'detect mlssil~ launching.'l and
!;photograph nu1ltary bases.

The satellite launched FridaJ'
: i.I. presu.ned to be a miUtary
, spatteralt.

'TheAir Force'. terse announce
nlCRt. said only ilia l: " A lkItclllte
em,uoying an Atlas Agena B
boost tt comb ination v,;u launc hed
by the AIr FOf"Ce today at Point
Argn~llo.

" It is cam:tng a number of
classified test components." 1

The Air Force .... ouldn·t elaborI.M. on whether tlk- launching u....
ceeded io reaching orbit.

Satellltea of the Mida."1 and
1SGrno-s sky·spy series sometime"

I:I n!! launched from the pad ."..he
the ro~J~et_roa~ .aloft.

-The Air Force abandonfd to -.
turbulent sea Wtdnnday a smaa
monke)' named Scatback Vioilo roc
keled 600 miles into space to pi.
.eneer ttthniques for human aalto
naulJ:.

As the South Atlantie Ocean
search ""u terminated. tfoChnicl
ens studied signals radioed durinlC
the night from a transmitter im
bedded in the stomach of the!
four-pound animal. Analysis ('Quid
help determ ine if IUrgical1y im
planted medical sensors are Ie..s
ible for future space pilots,

The range vessel Sword Knot,
combed the impact are. for near
ly n hours before darkness Ioreed
to an mel the search in the area
&,000 miles southeast of Ctpe
Canaveral,

Scalback thundered away from
the cepe at 10;:n T\lcsday nig~l

in a Moot capsule tacked to the
side of an AU., missile, The At-l
las perConncd flawlessly and un-'
Ie.shed the capsule on a 3O-mi!l
ute, 15,OOG-mile-an-hour baUutie:
eourse ...·hith put it right on tu 
get.

Two planes joined the ua.rch
initiany. but had to wilhdrawaft
er three hours because they were
low on Iuel. Wi thout aerial eyts
to guide it. the Sword Knot Ieeed
a l.oUgh tuk in rou~h water
where the waves were t1evnl to
nine led 'high.

The wu some f('('li~ that the
monkey-bearing q linder lank
shortly after landing. So signlls
were pic:ked up from a radio bee
cemin the capsule nor were nash
ing lights attached to it 5ighted.

IINoDetails Out
:On NiW SJt~nite

om~ey Shot
Into Space

SPACE DESlGSS - The N.tJonaI AnJ}!~C he" ?n three 5q).1llle phases of Projed
th~. and SPite Adminlstration released the58 Apollo. Contrad was awarded to North Ameri.
~cqJUonll of conflguraUon.. 0( spaee tra lt to ta n A,iaUoa Co.
giant step in space conquest early ' I OScARwas ejected on Dlsccv-

next month. 'H' T k erer 's first pass over tbe entarc-
The Nltio.n~t A~nmlutics .~ ams rae tic. the Air Force sald. and was

Space Admirustration also Slid circling the glebe every 91 min-
the next orbit attempt in the Mer- 0 b't' Rdl utesat an altitude ranging from
t'lJry pro~m will be made by r ling a 10 IJ50 to 260 miles. slightly behind
I man-ruling out any mere kslt lilt mother satellite.

wi;;:~~:t1s'JOM rt, GI<M J:.. 0f G,1 ~ 1961 , -Chute EscapeCapsule
<G. a Marine lieutenant eetcnel Robot Oscar Passes Air Perce Test
aln!ady bas been cbcsen to take E 0 WAR 0 S AIR FORCE
lhe ride. with Navy Lt. Cmdr. VANDE~'"BERG AIR FORCE BASI:;. Calif. _ (API - The Air
Scott Carpenter, 35. IS tM bad.:- BASE, Calif. fAP)-QSCAR. a 16- Force S8 it has success fully
up or sl&odby pilol pound radio robot, is Clrbiting the tes ted II hod of pa ra chutin :;:

No linn December target ~~~ world. beeping "hi" to radio a pilot to feU' In II rocket-
had hem~ for orbiUn.; hums from Byrdland. Antarctia, po'o\"ered c5caplS1,"
the fmt Amenean. But U.s. ito Kodiak. Alaska. Two mee-eued du es, eeeh
space em ci,l . for months had-l OSCAR-.sho rt for Orbiting Sat in a 7tll)..pound stec apsulc.
tx;n pushing to .ecompli~h it III ellite Carrying Amatevr Radi ....'ere parachutC'd 12 seC(lf)(b ett-
~1S Ilm~ year the Rus!1.ans or- was launched Tuesday aboard er being blasted about 250 feet
bited their twe space ptoneers. fllsco"crer satetbte and about up from 8 l'ipeeding rocket ..led.
Word had been passed tlul the minutes later was transmitting
attempt might be made u early the (our dots and two dots that '
IS Dec, 20. spell " hi" in .\!orse code

J::ro~~ O~~~e:1! :l~~ghspt~~ The O,isroverer 36 satelUte also

~'ere indie:ations here it might be ~r:c~~U=~:~~:t ~fuu~
m the ~rst week or the newyear, ejected within do few days. Tne
UnoffiClal IOUrteS .t t~e Ca~ Air Force has planes ready to CAPE CANAVER.'L . f1a, CAP)
Canueral. Fla., launching &Itt snag the capsule 35 it parachutes' -A tiny Rhesus monkey named
repo~ I date of Jan. 15 had near Ha""aii _ a feat achieved :tba~~ a i~~r:m~~mit~~
been p1Ck~. Explanation seven times to date. ~ree other pJanted in ill bod)' recketed 500

There WI ' M off ici•• ,,~, ~s=nhan' been ( L'l,hed from ~ Jnlo space Tutsd.)' night ·
tion for the decision to wail un-. ' and landed in the Sooth AUaMie:
lil nut ,.tlt and the announce- I MObl of the alttnU?Q is CC?- . Octa" more than 1,000 milt.'S
ml!!nt . 'u • surprise to most per- tered on OSCAR-ca med aloft In SOOthe-1St or here.
aons at Cape: Canueral_ the rocket's tail I~ r'~ace of bel- The Air Forte reported80 min- •
~re had Moco reports of tech- last. The capsule IS 1ft the noseI utes aUer l.unchirij: lhat lhe

nicll troubtea: ~tct!eri~g wiih : ct.~~CAR, the world's first satel..' ran~e vessel Sword Knot was in
plans for . n orblt thiS ) car, but lile bU'lt el" I b . t It' ( the unpact '11"1 .nd wa." search·
NASA has insistro all i~ progress- Izens, ~m ~r~:~1t yf:;:~ut ~ : ing. for the speci.1 c:ylindtr in
lng nonnaUy.AndoffiCials at the I day. I .( h t . : which the four,pound monkey
Cape reported checkouts of the :last. ' or as ong as I s a lerles ' rode,

Alias. booster. the min caplule \ It was conceh'oo and built b 1\\'0 search pl,aneJ, abo awepl
aoo other ph.ues of the program ispace engineers whose hobby i~ the area for a Sight of the pack.
are progressmg .J~thly . . tinkering with short .wave radio, age. ..

Howe..~, oWClalIs at Cape. Ca~- Project chairman M. C. Towns of ' Scatback was 111 a S1X.(~.tan
avera1 said a launch attempt thiS Sunnyvale calif id thO capsule a«a cbed to lhe aide 01
year ",·ould have put extre~e the Orst ' time "a 5asateJlj~ ~:; In Alias minile which blazed
pressu", on everyone and thi, transmitted on the International away from Cape C&nneral at
might ha...e Ifrec:ted the ~ece" amateur frequency of 1045 mega- 10:32 ~.m, Five minults. later the
01 the, venture_. . . , cycles. rocket s powerful engmes shut

A NASA ofha:al hc~ ..id It The Air Force has DO offidal down as planned and in .nother
nonnaUy turs about ~l% weelts connection with the project. minute tht cylinder ~iected and
to prepare for an Orolt aUempt Project sponsors say future f~?,,'t'd I Ui,OOO-mile-an-hour bal.
~nd an elrl)'.;:n~a7 ~~~~ OSCAR4, if approved by the Air hsuc course much like the AUas
just about gI • rho b Enos Force. could open up Dew lines nose l"One.
since last week. 0 it y of eommuniC'aUOO8 in national The cylinder impacted as
the chimpa~ee: A. ~ay lfcb- emergencies, planned about 1,000 miles lOUth
nical delay m, hi5.Ol.ght had bttn All the "',orld'i ama teur radio east or ~nsion hland. A buo)·
• big factor Ul Ilbnrng hopes for operatora _ about 300000 _ have ant bag was lo keep it anoaL
a man«bit .l his ,.ear . bcea..1uyittd to helpJr~~R. --

ically weaker; therefore, pre-amps and
higher gain antennas are desirab le. The
obviou s advantage of these satellites is
the multiple QSO capability which per
mits real conversations on the satellites.

Digital: Digital satellites usuall y are
channelized and can be either FM or other

and 7 days a week. This would have def
inite advantages for amateur radio sate l
lite use, but we again run into the "afford
ability" problem. Rides to GEO and even
rent on a commercial tran sponder are
extremely expensive. Several propo sals
have been made over the years for ama
teur radio GEO satellites, but we have
never been able to raise the mone y
required. Even with obviou s advantages
for emergency communications, we have
thus far always fallen short of funds for
a HEO satellite.

Operational Modes:
FM Voice, SSBjCW, Digital,
and Manned

FM Voice: FM sate llites can be clas
sified as repeaters in the sky. They are
typically one or two channel repeaters in
orbi t and have the advantages of easy
Doppler correction and vast and relative
ly cheap availability of ground-station
radio s. Disadvantages are crowding and
very limited communication time due to
the crowding. Visualize your favorite FM
repeater located at 800 kilometers alti
tude over the center of the U.S. with a
3000-mile diameter footprint and think
about how many hams are in the foot
print. Multipl y this by the FM "capture
effect" (big signal alwa ys wins) and you
get the picture. They can be a lot of fun
for "g rid-square cha sing " and other
form s of contesting. With proper disci
pline , they can be used for serious com
munications. Again , ground-station rigs
are plentiful and cheap. Full-duplex oper
ation is highly desirable but not a must.
Special applications of Slow Scan Tele- .
vision (SSTV ) are possible.

SS B/CW Linear Transponders: Sat
elli tes with linear transponder s can be
used with a multitude ofcommunications
modes, but they usually are used with
SSB and CWoMost typical HF modes of
operation are possible . The se satellites
have passband s that are typically 50 to
100 kHz wide and can accommodate
multiple QSO s at one time . The y repeat
an entire uplink passband on the down
link passband. They may either invert or
not-invert the passband frequency sense
and mode. Each QSO gets a share of the
available power and therefore con
tribut es to the number of QSO s that can
be supported. Only low-duty-cycle (iow
power) modes are tolerated on these
satellites. Ground-station radio s must be
capable of SSB or CW, and full-duplex
operation is a must. Signal levels are typ-
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AMSAF

CQ Communications Inc.
25 Newbridge Rd., Hicksville, NY 11801

::::;;., AMEX 516-681-2922; Fax 516-681-2926 [-'";J~
- Order Toll-Free 800-853-9797 - - -

www.amsat.org
or call

(888) FB AMSAT· (301) 589-6062

We're Going Back To Space!

Join Us!
Our new AMSAT CubeSat (called "Fox") is

planned to add to the popular low-earth orbit
FM transponder fleet, allowing hams to

continue using their exi st ing handheld and
portable antenna sys tems.

Be A Part Of The Team That's
Creating A New Era In Amateur Satellite

Communications!

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

Sloper Antennas
By Juergen A. Weigl, OE5CWL
Single- and Multi ·Element Direct ive 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

~~~~~ MIL SPEC Radio Gear
MIL SPEC

IL'.!!!,~. Korean to Presen t Day
by Mark Franc is, KI0PF

_______.____ Detailed write-ups for many familiar sets :
-;::..""=-~ PRC-25/-77, RT-B8 , PRC-1099, GRC-106, GRR-5,

R-392 and more. Over 230 pages of operation, modification,and
maintenance tips and info , including 200)2i:!;+illustrations. Useful hints

and mods, and more! 95 $25
Orde r No. MILSPEC

Shipping & Handling: U.S. & Possessions - add $7for thefirst item. $3.50for thesecondand
$2for eachadditional item.' FREE shipping onorders over $100.00 (merchandise only).
Foreign-Calculated by orderweight and destinationand added to your credit card charge.

Ease of Use

Frequenc ies Used
Satellite operational modes are often confused with combi

nation s ofuplink and downlink frequencies. Forexample, Mode
A means a 2-meter uplink and a 10-meter downlink, Mode B
mean s a 70-cm uplink and a 2-meter downlink, and Mode J
mean s a 2-meter uplink and a 70-cm downlink. We are in a tran
sition phase with a new terminology: Mode B is being replaced
with Mode UN (Mode Uplink Freq. Band/Downlink Freq.
Band) . U band is UHF and V band is VHF . Mode J becomes
Mode V/U. This is being done to permit transition to more com
binations on the newer satellites . AO-51 supports Modes VIU,
VIS, LIS, and variou s sub-modes within these designations.
Sub-modes are usually various modulation types. Again, AO
51 can support SSB/ CW on the uplink with a FM downlink in
seve ral modes. Most of the time modulation type is FM
uplinklFM downlink on its modes. A complete study of all of
the possible uplink/downlink frequencies and modulation types
is beyond the scope of this article, and I recommend a study of
the chart s on the AMSAT web page. A review of the Satellite
Handbook, Getting Started on Amateur Radio Satellites , and
other publications is also helpful.

The most common frequency pairs used are V/U and UN;
howe ver, a move higher and higher in frequency is the trend.
After all "use it or lose it" is still alive , and smaller satellites
such as the CubeSats definitely mean higher frequencies to fit
the available real estate on the "bird."

Working the amateur radio satellites is not difficult, but some
are more challenging than others. For all satellites, you will
need to know when it is above the horizon at your location,
what uplink and downlink frequencies are involved, and what
type of satellite it is-FM voice , SSB/CW, digital, or manned .
If you are using directive antennas, you will also need to know
where to point them . In these days of the internet, all of this
information is available on the AMSAT web page in one form
or another. Orbital pass time and pointing angle information is
available from an on-line tool. Frequency and mode informa
tion is also available on the web page .

support 9600-baud FSK packet. AO-51 will accommodate faster
rates as well. Operating systems can be optimized for store-and
forward messaging over several orbits if necessary . Future dig
ital modes can be placed in this category as well.

Manned: Starting with the U.S. Space Shuttle we have had
amateur radio operators in space. Equipment has been avail 
able on the Shuttle, the Russian MIR Space Station, and the
International Space Station (ISS). Astronauts and cosmonauts
have been licen sed and trained to use this equipment for pro
motion of science, technology, engineering, and mathematics
(STEM) in education; personal enjoyment; and backup com
munications. Currently, the ISS has made over 500 school con
tacts to support STEM, and several of the astronauts have pro
vided many other manned space contacts to the general ham
population. Unfortunately, the astronauts/cosmonauts have a
heavy workload and priorities on their personal time are up to
them. Some are much more intere sted in ham radio than oth
ers. Modes such as digital televi sion on Land S bands are in
the planning stages . Antennas are already in place on the ISS
for this.
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Summary
Follow the above guidelines and join us in the amateur radio

satellites part of the hobby. Don't be overwhelmed by the per
ceived complications. Break them down to their simplest form
and join the crowd.

Follow this column for up-to-date information on all of the
amateur radio satellites and related topics.

Please continue to support AMSAT in its plans for the future
of the amateur radio satellites. AMSAT is now updating its web
page at <http://www.amsat.org> on a much more regular basis.
Satellite details are updated regularly at <http ://www.
amsat.org /amsat-new/satellites/status.php>. 'Til next time ...

Keplerian data for your ow n tracking program is available
for its use in generating the pointing information. Tracking
programs are avai lable through the AMSAT store. These pro
grams can also be used, with proper interfaces, to control
your antennas and/or your radios. All of these software con
tro ls are nice but not necessary for your first enjoyment of
work ing the sate llites.

As mentioned earlier, radios for the FM voice satellites
are more commonly available and less expensive. You
can use either a dua l-band VHF/UHF radio or separate VHF
and UHF radios. Some of the older radios may have to be
"opened up" to cover all of the frequencies, particularly the
UHF radios.

Multimode radios suitable for the SSB/CW sate llites may
also be of the sing le-band or dual-band var iety . Several new
and used sing le-band and multi-band, multi mode radios are
still on the market. Some of these even have HF and
microwave capabilities. Like many other facets of amateur
radio, you can spend as little or as much as you want. Another
relatively cheap alternative, if you already have HF equip
ment, is the use of outboard up and down converters attached

, to your HF gear. Combinations ofrelatively inexpensive mul
timode, multi-band equipment such as the Yaesu FT-817 and
FT -857 transceivers, your computer, and a SatPC32 Tracking
Program can be used very effectively along with steerable
antennas for a deluxe station at a fair ly reasonable price.
Steerable antennas, antenna rotors, and rotor interfaces are
available to round out the deluxe station.

Of course, the simplest and most inexpensive station is a dual
band HT with a hand -pointed directive antenna. This antenna
can be homebrewed or purchased from Arrow Antennas or Elk
Antennas. A 5-watt, or less, radio will work with enough
patience, skill, and cunning. This is usually an FM voice station,
but SSB/CW variants are also possible.

One other topic-Doppler tuning . This is necessary on all of
the satellites, especially the UHF side of the station . It can be
done manually with the aid of frequency steps and radio mem
ories, or automat ically with your radio interfaced to your com 
puter and tracking software. It is abso lutely essential on both
the uplink and downlink of the SSB/CW satelli tes and at least
on the high-frequency component (usually the UHF side) of an
FM voice satellite.

All of this may seem complicated, but take it a piece at a time,
understand it, practice it, use it, and it will become second
nature . By the way, there is nothing quite like the thrill of your
first successfu l satellite contact!

W'iirldRadio
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Here's apeek at the May issue
* 'After Action' Report from Haiti
* OX World * Rules &Regs
* Aerials * Trail-Friendly Radio
* OX Predictions
* Propagation and more!

View and/or download theissue online at:
<http://www.cq-amateur-radio.com>

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

Call, write or e-mail for details

WilrldRadio Online

SATELLITE SYSTEMS
For OSCAR

For WEATHER
Track sun-shine, clouds and hurricanes.

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

• Standard APT/GOES "starter" systems
• 1.1 KM high Reso lution systems for

NOAA HRPT and Feng-Yun CHRPT

Automate Doppler Tuning & Antenna Steering

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

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

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

your station equipment.
• Uses one SERIAL port or a USB port.

WorldRadio Online
25 Newbridge Rd., Hicksville, NY 11801

1·800·853·9797 FAX 516·681·2926

73, Keith, W5IU
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By Thomas Dean, KB1JIJ

Amateur Television - Methods and Applications

the exac t frequency to hear the transmit
ted voice at the correct pitch. When oper
ating voice, it is acce ptable to be slightly
off frequency, as the speaker's voice is
still intelligibl e; however, demodulating
a video signal slightly off frequency
would ca use unacceptab le problems. By
allowing a portion of our carrier to be
transmitted, the receiver ca n accura tely
lock on to the transmitted signal and prop 
erly demodul ate the signal.

As with single-sideband, there are gen
era lly three methods to create a vestigial
sideband. Eac h method offers adva ntages
and disadvantages depend ing on the type
of signal modul ated and the architec ture
of the system. The three methods that will

signal is very similar to construc ting a
single-sideband signal. In the case of ves
tigial-sideband , we are takin g the entire
ty of one sideband and a portion (ves tige)
of another. There are two prim ary reasons
why we do this. First, a televi sion signal,
unlik e a voice signal, nearly needs the DC
components to accurately reco nstruct the
image. Thu s, there is no clear distinction
between sidebands and it becom es very
difficul t to separa te them. As a result, we
take part of the lower sideband along with
the upper sideband. Another reason we
use vestigial-sideband modu lation is that
it allows a portion of our carrier signal to
be sent. Anyone who has opera ted SSB
voice knows that it is difficult to tune to

Figure I. A voice signal, in the top left , is modulated by a carrier. One ofthe result
ing sidebands is selected, and we get a SSB transmission. A video signal, on the bot
tom left , is modulated by a carrier, but it is not so simple to select a single sideband

due to the wide bandwidth of the video signal. Hence, we use VSB.

Digital Modulation and Signal Processing in ATV

ATV

Digital signal processing is certain
ly a hot trend in voice communi
cations. Analog television can be

vastly improved by the use of digital sig
nal processing. Th ere are many applica
tion-specific integrated circuit s (ASICs)
available, such as the Analog Devices
ADV7 181, that allow for analog signals
to be converted to the digital domain and
have properties such as gamma or hue of
the video be adjusted or corrected. Ad
ditionally, we co uld eas ily add an on
screen display in the digital domain , con
vert between di fferent video form ats
(NTSC, PAL, SECAM), or take a variety
of inputs (Co mposi te, Component, S
Video, VGA, etc.). In all of these cases,
nearl y all the work of processing and con
verting can be acco mplished by a single
chip that has already been manu factured.

Once we get the sig nal into the digital
domain , we can also use digital methods
to modul ate the signal. Thi s has many
adva ntages, one of which is flexibility. A
nearly identica l digital system could be
used to modul ate an analog signal or a
digital ATSC signal. Thu s, we could have
a system that could take a variety of input s
and give us output in the form of a stan
dard ATV signal or a D-ATV signal.

Another grea t adva ntage of digitally
modul ating the signal is that it can reduce
the numb er of components, sav ing both
cos t and space in a design. It is diffi cult
to deal with a digital signal that can be
directly converted to the 70-cm (or high
er) band , as this would require clock rates
nearing or exceeding I GHz. Instead , we
can produce base-band signals around the
range of 30 MH z and then upcon vert
them to the desired band . Thi s also makes
our design very eas ily frequency agile,
which is why we typically use base-band
frequency levels to modul ate and demod
ulate analog signals.

Television uses a modul ation method
call vestigial-sideband (VSB) modula
tion. Co nstruct ing a ves tigia l-s ideband
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"e-mail: <Thomas.Deanssusma.edu»

Figure 2. The Filter method. A signal is modulated by a carrier, and one ofthe side
bands is eliminated by a carrier. This is the simplest method ofcreat ing SSB or VSB

but does not work so well in the digital domain.
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be described are: the filter method, the Hartley method , and the
Weaver method.

Filter Method
The filter method is the method with which many amateurs

may be familiar, as it is the simplest and most easily imple
mented in analog hardware. In this method, the signal is mod
ulated with a balanced mixer, which results in a doubl e-side
band signal with a suppressed carrier. From here the signal is
passed throu gh a filter which selects one of the sidebands to be
transmitted.

Transmitting television sig nals re quires very precisely
defined filters. Unlike modulating a voice signal, with a tele
vision signal we must filter both the upper (to limit the band
width of the video signal) and lower (to transmit only a part of
the lower sideband) portion s of the signal. Thus, we require a
band-p ass filter. Such a filte r could be reali zed in many ways
in an analog system. It is common in video systems to use sur
face acoustic wave (SAW) filter s, which are somewhat similar
to mechanical filters in that they offer a relatively small pack
age, sharp cutoffs, and high effic iencies and stabilities.

Thi s straightforward system introduces a slight problem in
the digital domain. In order to create the necessary filters, we
would need to have a very large number of taps (digital filter
elements) at a very high sampling rate. While this brute-force
method may be possible with a high-density FPGA, we can
design a system in a much more eloquent way.

Hartley Method
Another method that can be used to modul ate a single, or ves

tigial, sideband signal is the Hartl ey method. Thi s method is
not as commonly used in anal og systems, as it requires match
ing two signals closely in phase and amplitude to fully suppress
a sideband. In order to modul ate a signal using the Hartley
method , we take the original signal and shift a version of it 90
degrees in order to create an in-phase and quadrature version
of our original signal. We then mix the two signals with an in
phase and quadrature version of our carrier and sum the result
ing signals together. Thi s will result in a single-sideband sig
nal (for a mathematical treatment of the Hartley method, see
"The Hartl ey Modulator" I ).

In order to crea te a ves tigial-sideband signal using this

Figure 3. The Hartley method. In this method, phasing is used to cancel out one of the two sidebands. Filtering can be used in
order to achieve VSB rather than SSB. This method is impractical with a video signal, because it is impossible to phase shift the

near DC components of the video signal.

a. d.

e.

Figure 4. The Weaver method. This is the pref erred method in digital modulation. In this method a signal (a) is mixed with a
low-fr equency carrier resulting in (b). (b) is then filt ered to give (c), which is mixed with the RF carrier to give (d). The result
ofphasing yields only one sideband as shown in (e). This method is difficult to implement in the analog domain but solves the

problems of the previous methods.
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Notes
I. The Hartley Modulator : <http://

soe. unn.ac .uk/ocr/teach ing/ppp/SS 8 SCI
sld006.htm>.

2.The Weaver Modul ator : "A third method
of generation and detection of single sideband
signals," Weaver , D. K., Proc. IRE, Dec.
1956,pp.1 703-1 705.

digital devices, this baseband signal
could easily be in the range of 30 to 60
MH z (or greater). Once we have a base
band VSB signal, we can mix it with a
carrier that co uld be created by a variable
frequency osc illator (VFO) and pass it
through a relati vely simple low-pass fil
ter to get our video signal at the band and
frequ ency (or cha nnel) tha t we desire.
Such an architec ture would allow us to
harness the power of digital signal pro 
cessing for video signals and would pro
vide us with grea t flexibility in terms of
input formats for our video.

73, Thom as, KB IJIJ

144/440 MHz FM
Mobile 50/20/10/5W
(2M), 45/20/10/5W
(440 MHz), 1055
Memory Channels

VX-8R
5W
50/144/430MHz
1.5W222MHz
Wideband

Receive Bluetooth

FT-2900R
Heavy-Duly,

FTDX-5000MP 144 MHz Transce iver,
Top Perf. HF Transce iver 75 W, WIRES-ready

HF/50MHz WX Channels
General Coverage RX

CALL FOR INFO!

_ QIlQQ;q;Q1FT- M-350R
144/440 MHz

Advanced Dual
Band Mobile
GPS/APRS/

Bluetooth Options
Wideband RX

50W/500 Memories

FT-270R
2M FM HT

5/210.5W
200 Memory

Channels

~.'.
:...;_ .. ::: ._-~::~

' f -

FT-950
HF/50 MHz Transceiver
100 Watts.
Auto Antenna Tuner

Conclusion
Modulating a video signal wit h the

Wea ver method can allow us to modu late
either a digital or ana log signal to a base
band frequency using a common archi
tecture. With typical reprogrammable

frequ encie s; as a result, only a portion of
one of our sidebands will be cancelled
out! All of our filterin g can be done after
the first low-frequency carrier is mixed
in, and we only need to use low-pa ss fil
ters. Th is grea tly saves on the complexi
ty of our filter design. Addit ionally, mul
tiplication of signals with the carriers is
extremely simple in the digital domain,
as we simply can use sequences of I 's and
- I's and we will end up with a signal that
can be accurately be reconstructed in the
anal og dom ain. Even though this method
is much less straightforward, it is clearly
the simplest to implement in the digital
domain.

Weaver Method
The Weaver meth od is so metimes

referred to as the " third" meth od of sin
gle-s ideband modul ation. Thi s method is
very difficult to implement in the analog
domain, becau se it is extremely sensitive
to mismat ches in filters and signal paths.
Thi s probl em is tri vial in the digital
domain , as we do not have tolerances of
components with which we have to deal.
The Weaver method is the least intuiti ve
method and possibly the most diffi cult
method to understand; for a mathemati 
ca l treatm ent of thi s meth od , see The
Weaver Modul ator.I

When we modulate a signal with the
Weaver method , we mix the original sig
nal wit h both in-ph ase and quadrature
versio ns of a low-frequ enc y ca rrier.
When we do this, we choose a low fre
quency that allows our negative frequen
cies to ove rlap with our original positi ve
frequencies. When we mix the in-phase
and quadrature versio ns of the resulting
signals with two carr iers that are 90
degrees out of phase, we end up with one
of our sidebands cancelling out.

Creating a vestigial sideband is simple.
All we have to do is choose a slightly
lower frequency for our first frequency
and only a portion of our negative fre
quencies will overlap with the positiv e

meth od , we ca n filter the signals aft er
they have been phase-shifted but before
they are mixed with the ca rrier. Thi s
so lves the previous issue of having co m
plicated filters. However, there is one pri
mary difficu lty with this method that is
present in both analog and digital imple
mentations. The 90-deg ree phase shift of
a signal is ofte n referred to as a Hartley
Transform. The Hartley Transform can
very feasi bly be implemented in a nar
rowband signal such as a voice signal.
However , with a wideband video signal,
we do not get a very uniform frequency
response and we require a large amount
of equaliza tion. Alth ough this co mpli
cates our design , it is still feasible to per
form this equalization, especially in the
digital domain. We do run into a larger,
but related problem: It is impossible to
phase shift a DC signal. Thi s creates a
theoret ical low-frequency limit to the sig
nal that we modulate. It is still possible
to create the needed signal if we rein sert
the carrier and carefully study the need
ed equaliza tion, but it quickly becom es
more co mplicated. There is a third meth 
od of modul ating our signal which will
solve this problem as well.
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By Kent Britain,* WA5VJB

ANTtNNAS
Connecting the Radio to the Sky

Pitfalls in Helix Antenna Construction

P
erhaps the VH F antenn a with the most misconceptions,
old-w ives tales, and ju st plain wro ng inform ation is the
hel ix antenna, such as the NAS A trackin g array shown in

photo I.
Th ere are a lot of helix ca lculators on the internet and the text

book equations goi ng back to 1. D. Krau s, W8JK' s original for
mulas. However, it is genera lly agreed that these tend to be 3-5
dB too optimis tic at predic ting the ga in of a heli x antenna.

I am not sayi ng yo u can' t build a goo d helix antenna. I' rn j ust
sayi ng it's a lot harder to build a good one than most hams thin k.
At var ious conferences we have tested nearly 100 heli x anten
nas built by different hams on my semi- por table antenn a range.
Only about one in five had forw ard ga in and was circularly
polarized , and here is how the other four out of five we nt wron g.

Velocity Factor
A radio wave trave ling down a wire travels at about 95% the

speed of light. The common equations for a dipole antenna take
this velocity fac tor into account. Light slows down when it is
travel ing though a medium such as glass or plastic- after all,

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

Photo / . NASA tracking array.
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Photo 2. Helix antenna wound on plastic pipe.

this is how a lens works . Take the co mmon 66-foot, 40 -me ter
dipole. If you build it out of bare copper wire, it wi ll have the
lowest free-space SWR at 7.25 MH z. Now build that same 66
foot dipole usin g insulated wire , and the new SW R minimum
will be 6.77 MH z. That thin layer of plastic has moved the res
onant frequency down almos t .5 MH z, and yo u have to short 
en the dip ole about 4 1/ 2 fee t to bring it back to 7.25 MH z.

Note: I have lowered the frequency of a small Yagi just by
putting heat-shrink tub ing over the e lements. Yes, if yo u cut an
element a bit short, you can elec trica lly length en it with plast ic
tubin g or heat-shrink tubing.

Photo 3. Short helix for use as a dish f eed.

Visit Our Web Site
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Photo 4. More helix antennas wound on plastic pipe.

er vendor or a different manufacturin g
batch will need different dimension s.

Testing a Helix Antenna
Man y years ago the original designs for

OSCAR Phase 3D, the bird that ult i
mately became AO-40 , called for seve r
al heli x antennas on a spin-stabilized plat
form lookin g back at the Earth . I was sent
several of these helix antennas for gain
testing. Oh, did I have problems getting a
good consistent reading. You see, while a
helix has forward gain on a VHF or UHF
frequency, lower down it looks like a big
rubber-duck y. That I269-MHz helix was
also a quarter-wave whip on TV Channel
4, and of course my antenna range is about
5 miles from a TV Cha nnnel4. In high RF
environments, a helix antenna looks like
a long wire antenna. Your equipment ju st
might need extra filtering to avoid over
load from nearb y transmitters even though
they are on a much lower frequency .

The Short Helix
as a Dish Feed

Photo 5. A log-periodic dish f eed.

Back to the dipole example. Th e
dielectric co nstant, or Er, of the insula 
tion is usually not controlled at the wire
factory. Mechanical strength, viscos ity,
voltage breakdown , and other mechani
ca l factors are tightl y controlled, but not
Er. As hams we can get close, build the
antenna a few feet long, and then trim
back for best SWR at our favorit e fre
quency, so this isn't a big deal.

Now let ' s look at a helix wound on a
piece of sewer pipe, such as the one
shown in photo 2. Again, the Er of the
plastic is not controlled. Call your loca l
hardware store and ask for the dielectric
con stant of its plastic pipe. I'm sure you
will get the "deer in the headlights"
response. So get clever and dig out your
CRC Handb ook of Chemistry and
Physics or do a quick internet search on
the dielectric co nstant of PVC plastic,
and you will get various numbers aro und
Er =3.2 for the dielectri c constant.

Again, Er is not a controlled numb er
durin g manufacturing, and even worse,
the Er of most materials changes with fre
quency. Th at 3.2 va lue was prob abl y
measured at I kHz, not 2.4 GH z!

Here is where the textbooks and inter
net calculators lead you astray. The text
books are calculating a free-spac e helix
antenna. When a metal strip is wound on
the plastic, you have a new velocit y fac
tor for that line. With most plastics this
new velocity factor is about 60% of the

free -space value. Th at is, the signal is
travelin g along the turn s of the helix only
about 60% as fast as the formula/calcu
lator assumes it is travelin g. Thi s reall y
messes up the turn s ratio of the helix. I
am not say ing you can' t compensate for
this 60% velocity factor with a new helix
design, but plan on building a pile of pro
totypes and using a lot of test equipment.
Then buy a lot of the plastic pipe, becau se
the odd s are that sewer pipe from anoth-

A two- or thre e-turn heli x has often
been used as a simple dish feed such as
the one show n in photo 3. The probl em
is getting circular polarizat ion from only
a few turn s of wire. Most of the time a
short hel ix co mes out more linear polar
ized than circular. If you test a short helix
on the ant enn a range against a linear
antenna, you typically see about a 10-dB
change in ga in as you rotate the antenna
wh ile pointed at the source. A Yagi typ-
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Photo 6. Circularly polarized log-periodic antennas.

ica lly has about 20 dB of change when
you rotate its polarization. A goo d circ u
larly polarized antenna will have less than
I dB of var iatio n when rotated. Just
trimmin g a fraction of an inch off the end
of the helix can make a drastic change in
the polarization of the helix.

With care ful trimming, expanding and
compressing the hel ix, there is a magic
spot where you will have a good SWR
and goo d circular ity. It ' s in there, but
without test equipment the chances of
randomly hitting it are not good.

The helix antennas wound on plastic
pipe in photos 2, 3, and 4 all came from
an RFID (radio -frequency identifi cation)
co mpany developing 2.45-GHz RFlD
tags. Whil e intended for 2.45 GHz, and

care fully adj usted for best SWR on very
high-d ollar test equipment at 2.45 GH z,
they actually had maximum gain betw een
2. 15 and 2.2 GHz. Much of their perfor
mance issues in the field tests were appar
ently not in their RFlD tags.

Log-Periodic Antennas
as the Dish Feed

The active area of a log periodic moves
as the frequency changes. The high fre
quencies radi ate fro m the front of the
antenna; the low frequencies radiate from
the back of the antenna. So which part of
the log period ic do you mount at the focus
of the dish?

In photo 5 we have a log periodic

designed to be used as a dish feed . Note
the "squashed" or compressed look for
this dish feed compared to a more typical
log periodic. Th e highe st frequency of
the log peri odi c comes off the short ele
ments at the front, and the lowest fre
quency of the log peri odic co mes off the
longer back eleme nts. The co mpressed
style keep s more of this 1-10 GHz anten
na at the focus of the dish.

Yes, a circularly polari zed log period
ic is possible , such as the ones shown in
phot o 6, but they are not a simple project.
The y also are a problem to store-one
reason why these look a bit bent. You
can' t se t them down without bending
something. I hang these from the ce iling
and try not to walk into them too often.

I have gotten some comments on all the
unusual antennas of which I have photos.
Most come from yea rs of co llec ting
unusual antennas. Last week I stood in
the attached garage and co unted 192
antennas. Th e troubling part is I was
standing in only one place, looking only
at the top layer, and not eve n co unting the
back garage or the storage building !

The Bottom Line
Suspendin g the helix on spokes from a

central support, keep ing all other materi
als near the helix to a minimum, and doing
it like NASA did 50 years ago (photo 7)
is the way to make a hel ix antenna. If
someo ne has an optimized and tested
design, do not change materials or dim en
sions. Eve n using a different wire diam
eter or different insulating mater ials will
affect perform ance.

Photo 7. A helix antenna the way NASA likes them.

64. CO VHF. Spring 2010

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

A Plug for a
Special Conference

The 14th Intern ation al EME Co nfer
ence wiII be held on the north edge of the
Dallas/Forth Worth (DFW) airp ort from
August 12th to the 14th. An excellent
slate of speakers will be assembl ed for
this cutting edge aspect of ham radio. For
more information , co ntact me at <wa5vjb
@cq-vhf.com> or Barry Malowanchuk,
VE4MA, at <ve4ma@shaw.ca>.

Finally
As always, our readers are one of the

best sources of ideas for future antenna
projects. Any antenna questions or anten
na projects you wo uld like to see, ju st
drop an e- mail to <wa5vj b@c q- vhf.
com>, or visit <www.wa5 vjb.com> for
additional antenna projects.

73, Kent , WA5VJB
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By Bill Brown,* WB8ELK

New Heights for Amateur Radio

New Heig'hts for Science Fairs

UP IN THi:: AIR

I helped introduce Jodie to amateur radio high-altitude bal
looning and how to use Aut om atic Position Report ing Sys tem
(A PRS) to track and recover balloons. A goo d port ion of her
final display was dedi cated to amateur radio and APRS.

Jodie did some research and came up with a new camera that
had never been flown before in near space. It' s ca lled the
Tach yon XC helmet cam (www.tac hyoninc .com) and is
de signed to mount on the helmets of ex treme-sports enthusi 
asts. It has some very nice features, including the ability to start
it up via an infrared (IR) rem ote contro l. Thi s feature is very
handy in that you don't have to pop open a payload lid or retape
anything just prior to liftoff. Just point the rem ote co ntro l at the
ca mera lens and it gives yo u an audible beep acknow ledg ing
that it ' s recording.

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

E
ighth grade student Jodie Tinker of Huntsville, Alabama
wa nted to take her science fair project to new height s. She
decided to research the use of wea ther balloons to study

the atmos phere and to ult imately take photos and videos fro m
the very edge of space with her own balloon camera payload
(see photo I).

Stepha nie Lon g and Wes Cantre ll, with the support and
enco urage ment of Dr. Newchurch of the Nat ional Space Science
and Techn ology Ce nter's (NSSTC) ozo neso nde program, took
her under their win gs and taught Jod ie how to prepare an
ozo neso nde payload . She parti cipated in a number of the week
ly launches of their ozo ne so unding balloon s and learned how
this data help s monitor the ozo ne layer and its impact on the
enviro nment.
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Photo J. Eighth grade student Jodie Tinker with her video
camera payload. (Photo by WB8ELK)

Photo 2. Jodie and her balloon inside the NSS TC highbay.
(Photo by WB8ELK)
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Liftoff of Jodie' s balloon.
WB5RMG)

Th e Tachyon XC has a number of additional features that are
hard to find in man y consumer-grade digital camcorders, which
makes it quite useful for BalloonSat flights: The Tachyon can
handl e up to 32 GB SDHC memory cards to allow 8 hours of
recordin g time. No spec ial battery pack is needed; you can run
this on two lithium AA batteries. You also have the option of
putting the camera into a Time Lapse Photograph y mode that
takes a still- frame photo every 2 sec onds.

Video Cam Flight
Jod ie ' s first flight was in February. She put her ca mera exper

iment into video mode for thi s mission. The jet stream winds
were fair ly high and the balloon quickly headed tow ard s north
Georgia. None of our usual balloon trackers were available that
wee kend, so I staye d behind after the laun ch to be Mission
Co ntro l and guided Jodi e and her father, Mike Tinker, towards
the predicted landing zo ne via our cell phones. Jodie was very
luck y on this flight, as the payload landed a few feet from a
sma ll roa d near Dalton , Georgia. Rugged mountain s are on
either side of this va lley and her balloon managed to land right
in the middle of the flat area in between . Using Google maps
di spl ayin g APRS data on <www .aprs.fi> and <www.
findu.co rn», I was able to guide them onto the right road near
the land ing spot. I co uld hear Jodi e ' s excitement over the phone
as they approached and spotted the parachute and payload s.
Th ey j ust stopped the car, grabbed their ex periment and the
track ing equipme nt, and headed back hom e. Of course, all
Ball oonS at recover ies are this easy ... not!
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Photo 4. 95,000f eet above Chattanooga, Tennessee. (Photo by
Jodie Tinker' s near-space camera)

Photo 5. Jodie wins her category at the Alabama State Science
Fair. (Photo by Mike Tinker)
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The amazing video she recorded dur
ing this flight helped her to win the
region al science fair a few weeks later.
She decided to add to her display by doing
yet another flight to prepare for her Sta te
Scien ce Fair competition.

Thousands of
Near-Space Photos

This time Jodie put her camera in the
time-lapse still-photo mode . The sti ll
frame s are not as high reso lution as a ded
icated dig ital still camera, but they are
still quite remarkable.

It was a beautiful, clear day in late
March , but the surface winds were quite
breezy (good kite -flying wea ther). The
UAH (University of Alabama, Hunts
ville) Space Hardware Club flew right
before Jodie 's flig ht so this time we had
a full contingent ofballoon trackers avail
able . The SHC liftoff was quite exci ting
as their balloon nearly hit the ground sev
eral timesjust prior to liftoff. Fort unate ly,
the winds died down a bit for Jodie ' s
launch and went off without a hitch (see
photo 3).

The Space Hardware Club fligh t land
ed near Chattanooga and was a fairly
easy recovery. However, Jodie 's balloon

decided to make up for her previou s
flig ht's incredibl y easy recovery and
landed on top of a heavily wooded ridge
line near Cleve land, Te nnessee. It was
a few hundred feet from a road that was
on ly passab le by a pick up truck.
Fortunately, Jason KG4W SV, Gary,
N4TXI, and several stude nts fro m
the UAH Space Hardware Club ca me to
her rescue as Jodie and her dad did a visu
al search in the woods and recovered her
pay load by track ing the APRS and
Oomi noEX beacon transmitter.

We Have a Winner
After a two- hour flight taking a photo
very two seconds, Jodie had thousand s
ofphotos to sort through.The results were
quite beau tiful. In photo 4 you can actu
al see part of eas t Chattanooga, Lovell
airfie ld, as well as Interstate highway 75
from the van tage point of 95,000
feet above the earth. The curvature of
the Earth and the blackness of space are
quite evident.

How did Jodie do in the Alabama State
Science Fair? She won firs t place in her
category and ten additio nal spec ial
award s at the competition (see photo 5).

73, Bill, WB8E LK
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177 Dixon Rood

Lebanon, ME 04027
Tel: (207) 658-7758 Fax: (207) 658-4337

www .directivesystems.com

"Specialist in RF Connectors and Coax "
Part No. Desc riptio n Price
83·1SP· l0SO UHF Male, Amphenol $2.50 ea.

(10 or more) $2.40 ea.
PL·259/AGT UHF Male Silver Teflon, Gold Pin 1.50
UG·21DIU N Male RG·8, 213, 214 Delta 4.75
99131PIN N Male Pin for 9913, 9086, 8214

Fits UG·21 DIU & UG·21 BlUN's 1.50
UG·21D19913 N Male for RG·8 with 9913 Pin 5.00
UG·146NU N Male to 50-239. Teflon USA 8.50
UG·83BIU N Female to PL·259. Teflon USA 8.50

Complete Co llec tion of Cr imp-On PL-259's
lor All Cable Groups · Straigh t or Right Angle

Your Phil/ystran Dealer
The R.F. Connection

213 Nort h Frederick Ave., #11 CO
Gaithersburg, MD 20Sn · (301) 84D--S4n

800-783-2666
FAX 301-869-3680
www.lherfc.com

Complete Selection Of MIL-SPEC Coax , RF Connect ors And Relays

Announcing:

The 2010 CQ World-Wide VHF Contest

Starts: 1800 UTC Saturday, July 17, 2010
Ends: 2100 UTC Sunday, July 18, 2010

Rules Summary
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Grid Locator visited x sum of different Grid Locators worked
from each Grid Locator visi ted.

Awa rds : Certificates are awarded to high-scoring statio ns in
eac h USA state, Canadian provi nce, and OX country in cate
gories with outstanding effort. Rover certificates are awarded
on a regional basis.

Club Co m pe ti tio n : Credit your club for aggregate clu b
score. See <http://www.cqww.com/c1ubnames.htm> for a list
of regis tered club s. Follow directions for registering your club
if it is not already listed.

Log Submissions: Cabrillo formatted logs via e-mai l attach 
ment to <cqvhf@cqww-vhf.com> with subject line Ca llsign
(used in the contest) only. It is strongly recommended that paper
logs be entered online via "Web Form forTyping in Paper Logs"
link at <http://www.cqww -vhf.com> or postmarked by
Sep tember I, 20 I0 to: CQ VHF Contest, 25 Newbridge Rd.,
Hicksville, NY 11 80 I USA. Callsigns of electronic logs re
ceived are posted on: <http://www.cqww-vhf.com>.

Com plete Rules: Co mplete rules for the contest are in the
Jun e issue of CQ magazine, on the CQ website -cwww.cq
amateur-radio.com>, and at <http://www.cqww -vhf.co m>.

Bands: 50 MHz (6 meters); 144 MHz (2 meters)
Categor ies :

Single-Op All Band
Single -Op Single Band 6 Meters
Single -Op Single Band 2 Meters
Single-Op QRP All Band « 10 watts)
Hilltopper (SOAB QRP Portab le limited

to 6 continuous hours operating)
Rover ( l or 2 ops mob ile/portable oper

ating from 2 or more Grid Loca tors )
Multi-op

QSO Excha nge : Maide nhead Grid Loca tor to 4 digits (e.g.,
FN41)

Multipliers : Total number ofdifferent Gr id Loca tors worked
per band.

Sco r ing: Work stations once per band regardless of mode.
Count I point per QSO on 50 MHz and 2 poin ts per QSO on
144 MHz. Total QSO points x Multiplier = Final Score.

Ro vers only: Final score =Sum of QSO points from each

I

I
I
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By Rich Ar land,* K7SZ

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

Go For It! Ham Radio • • •

H
ave you ever been to the Dayton
Hamvention®? No? Well , you
reall y need to go, at least once.

Each year in mid-May, Dayton, Ohio hosts
the equivalent of Ham Radio Mecca, a
place to go and find out what ' s new, what ' s
happenin g in the world of ham radio,
renew acquaintances of the past and make
new friends for the future. To be sure, the
Dayton Hamvention ® is a "mu st" for any
and all ham radio operators.

I was at the CQ Communications booth
at Dayton last year and noticed a young
man standing back from the herd of
inqui siti ve hams moving along the front
of the booth , all asking quest ions and
lookin g ove r the co llection of publi ca
tions on display. Obviously, this person
was a ham radio newbie, judg ing by his
demeanor and hesitant actions. He looked
to be in his mid-teens, well built , athlet
ic, and well groomed.

Finally, he wo rked up the nerve to
approach the booth . I asked the obvious
question: "Did youjust get your license?"
He nodd ed in the affi rmative . In an
attempt to get him talkin g, I asked about
how he got interested in ham radio.

"My dad and my grandfather are both
hams and I figured that I better not let the
famil y tradition die," he repli ed .

"Great! So how did you go about get
ting your license? Work with the local
ham radio club?" I queried .

"No, my mom helped me work through
the Technician license exam at night , after
dinner," was his reply. He added quickl y,
"Dad is in Afghanistan for his third tour
of duty, so it was just mom and me. She
knows as much about radio as I do."

"Wow! It sounds like your dad is in
the military," I said.

"Yes, sir, he is in the Air Force. He is
a Pararescue Jumper," he repli ed .

"A PJ, huh ? Great bunch of guys. I
have known seve ral during my time in the
Air Force," I offered.

" Do you know about PJs?" he eage r
ly countered.

"You bet. Went SCUBA diving in the

*770 William St. SE, Dacula, GA 300 19
e-mail: <k7sz@arrl.llet>
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Azo res with a co uple of them , a great
bunch of folks . The type you want takin g
care of you on the battlefie ld," I repli ed .

I saw his eyes light up at my ment ion
of the term "PJ," and I knew I'd made a
friend . In co ntinuing to talk with him I
found out that his name was Jay. He was
16 and played varsity football and was on
his high school swim team .

It seemed that Jay wanted to get his ham
ticket in preparation for college, with a
thought toward becomin g involved with
the MARS (Military Auxili ary Radi o
System) program. In continuing our con
versa tion it became apparent that Jay
missed his father tremendously and was
immensely proud of him and his work as
a USAF equivalent of a battlefield doctor.

USAF PJs are part of the special opera
tions division of the Air Force and are sev
eral steps above the average medic in train
ing and ability. PJs are the folks who
accompany specia l operations (unconven
tional warfare: Green Beret, Navy SEALS,
etc.) operators into battle and are respon
sible for takin g care of the wounded.
Trained to the level of most General
Practitioners in the civilian world, USAF
PJs are the people who treat and stabilize
the wounded and get them ready to med
evac to a field hospit al. All in all, the USAF
Pl s have a sterling record .Their motto : "So
that others may live" says it all. I could tell
that Jay was very proud of his dad .

My new-found friend and I continued
our chat for another 20 minut es. Jay told
me that afte r coaching from his mom ,
they contacted a local amateur radi o club
in his area and took the Techn ician test,
whic h he passed with flying co lors.
Although no longer required by the FCC,
Jay had co mmitted himself to learnin g the
Morse code because both his dad and
grandfather had passed the CW require
ment back in their days. Not one to be left
out of the loop , Jay, and his mom, duti
fully studied CW and pro udly co nfessed
to me that he co uld copy a solid 15 wpm
with no errors! I was duly impressed .

Why is it that afte r the FCC drop s the
CW require me nt for obtaining a ham
licen se do so many people learn Morse?
Wei rd ... ju st plain weird ! Then aga in,

I told Jay that I would meet him in about
an hour and we would co ntinue our co n
versation.

Th ink ing back on my early days as a
newl y licensed Novice Class ham, it was
a wonder that I ever got on the air at all !
Th ankfully, I had the help of fo ur
"EIme rs," folk s who took the tim e and
made the effo rt to help me with the var
ious challen ges encountered with get
ting on the air and making tho se fir st cru
c ial co ntac ts .

I fully und erstood Jay' s dilemma,
remembering my early days in the hobby,
way back in the mid-1960s. Yes, there
were radios back then ! To tell the truth, I
co uld not have go tte n on the air as a
Nov ice in 1963- 64 had it not been for
George Co mstock, W7CJ , Mel Sym s,
W7CIS, and Jessie and Mike Brabb ,
K7TWS/K7TWR. I was very fortunate to
have four EImers who we re always a
phone ca ll away to help me sort out the
daunting task of setting up a shac k.

The most notable probl em in my early
ama teur radio career occ urre d when the
FCC monitoring station in Livermore,
Cali forni a, 1500 miles south of my eas t
ern Washin gton QTH, sent me a "pink
slip" stating that they copied me working
80, 40 , and 20 meters simultaneously !
Thanks to the efforts of George, W7CJ ,
who helped me troubl esho ot my Knight
Kit T-60 tran smitter , I got the rig all tidied
up and back on the air, sans harmoni cs !

One thing that man y of us who have
been in the ham radio hobby for a while
tend to forget is that newcom ers to our
hobb y do not necessarily have a lot of the
technical and opera ting informatio n
needed to successfully get on the air and
operate. It is up to us, the curre nt cro p of
"Ei mers," who need to be proacti ve and
help the "Jays" of the hobb y.

I found Jay about an hour later wa iting
for me at one of the food venues at the
HARA Are na co mplex at Dayton . We
picked up a hot dog, some onion rings, and
a couple of drinks and proceeded to talk
ham radio for the better part of an hour. I
was truly impressed with him. Here was a
kid who actually wanted to study for and
pass a test to get on the air and talk to the
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world via ham radio. We say that amateur
radio is an "old -per son ' s hobb y." We
need more "Jays" in our ranks.

Ja y proudl y showed me his newl y
acquired hand -held tran sceiver (HT),
wondering if he 'd made the right choice.
[ pulled my HT off my belt and handed it
to him. He immediatel y noted that my HT
and his were identic al ! I told him that a
dual-band HT was ju st great in today' s
ham rad io world. The ex tra flexibility
offered by a dual-bander offset the small
increase in price. Likewise, should he be
inclin ed to get involved with emergency
communications (EmComm) and be
come active with the local ARESI
RAC ES chapter, he was ahead of the
game with his new dual-bander.

Over the cour se of the remainder of our
conversation we discu ssed club s, EImers,
and the gathering of information neces
sary to function in toda y' s amateur radio
world . I also told him that for thing s that
are rapidly changing, the basics and his
tory of ham radio , ongoing activitie s, and
more, there is nothing that beats sub
scribing to CQ and CQ VHF magazines
for the latest on what' s happenin g in the
hobb y. There is the also CQ Store
(h tt p://s to re.cq-a mate ur-ra d io .coml
StoreFront.bok), a place to wand er via
your intern et connection (www.cq
amateur-radi o.com) and procure techn i
cal literature that is second to none .

[ had brought several issues of CQ, CQ
VHF, and Popular Communications (the
latter a CQ Communications magazine
basically dedicated to shortwave radio and
related hobbies) with me to our meeting
and presented them to Jay, telling him that
the authors published in these magazine s
were experienced radio enthu siasts and
their columns, along with the feature arti
cles, were a great place to obtain pertinent
information about the radio hobby.

One other thought I imparted to Jay
was that all of the authors, myself includ 
ed , need feedb ack from the readership .
We need this information becau se it tell s
us whether or not we are hittin g our tar
get audience and how well we are doin g.
Positive or negative, all writers need this
inform ation to tweak their material to
includ e the things that people need and
want to know.

I gave Jay my e-mail address and told
him to look ove r my "Learning Cur ve"
column in CQ and my "Beg inner's
Guide" co lumn in CQ VHF and to please
provid e me with some real-time feedback
on what he thought and what he 'd like to
see includ ed in the columns.

www.cq-vhf.com

As Jay and I parted , I had the distinct
feeling that this young man would go far,
both in the ham radio hobby and his pro
fessional career. As a partin g gesture I
asked Jay to relay to his parents my per
sonal thank s for his father ' s service to our
country. It' s people like Jay' s dad who
allow all of us to pur sue a ham radi o
hobb y in a free country. Also, now that
his mom kno ws as much about ham radio
as Jay doe s, when will she get her license?
Jay grinned and with a shrug said, "I' ve
been trying to con vince her to take the
Technician test, honest!"

Riding the emotional high of my meet
ing with Jay , I returned to the CQ booth
at Dayton. If bein g a columnist has a
downside, it is not being able to addre ss
everyone' s need s. However, the editori 
al talent available from the authors who
contribute to the magazines and books
published by CQ Communications is sec
ond to none. We can , and should, use that
talent to continue and prom ote the won
derful hobby of ham radio.

Speaking of Feedback . . .
The compl ex answer to the question of

republishin g arti cles and columns is
directl y related to copyright restrictions.
Th ankfully, with CQ Communications
the auth ors are able to retain their right s
and can republish as they see fit after the
article or column has been printed and
received by the subscribers, with certain
caveats explained below. Thi s is great
news, as it allows me the opportunity to
target an audience that may have missed
the original material.

In addition to the contents of the
columns, I am planning on adding in
structional video s on how to solder,
installing coaxial conn ecto rs, how to
properly and safely erect antennas, and a
host of other topics. Remember, this will
be about 12 months from now, so don 't
expect to see this very soon.The ham radio
hobby is too important not to proceed with
an additional internet medium such as this.
Besides, CD/DVDsare a great way to cat
alog and collect a huge amount of data in
a manageable format. I propose to offer a
co llection of the "Learning Cur ve"
columns along with other informati on on
a CD/DVD in about a year.

The complex answer to the question of
publi shing articles and columns by each
specific auth or is directly related to copy
right restrictions. Regardin g CQ Com
munications, the authors are able to retain
the rights to their material once it has been

published in each of the magazines, and
can make it av ailab le to the public,
while CQ Communications retains
rights of the pre sented layout in each
magazine, whi ch is not able to be repro
duced wi thout ex pressed written per
mission and credit from the publisher.
Thi s is grea t new s, as it allows me , alon g
with my fellow authors, the chance to
target an audience that may have missed
the ori gin al materi al.

In addition to the contents of my
column s, I am plannin g material related to
properly and safely erect antennas, and a
host of other topic s. Remember, this will
be about 12 month s from now, so don 't go
out expecting to see this very soon.

Further Information
Another question that often ari ses:

"What are the necessary book s I need to
add to my technical library?" Believe it
or not, that is a pretty easy one to answer.

When I first started college, my pro
fessor ' s book list included, among other
titles, the current edition of the ARRL' s
Handb ook, along with the current editi on
of Robert L. Shrader' s Electronic
Communications. If you look closely at
past issues of CQ you will find Robert
Shrader' s by-line on a number of articles .
Bob Shrader is no stranger to the radio
hobb y press. (Note: I have found the 6th
edition of Electronic Communications on
Amazon.com. This apparently is the last
or current edition of this fin e text. )

In addition to these two book s, a num 
ber of selections from CQ' s Book store
(especially The NEW Shortwave Prop
agation Handb ook, the book by Lew
McCoy on antennas, plus more of CQ ' s
own book s and a good cros s-section of
RSGB [Radio Society of Great Britain]
pubs, addin g many book s on other topic s
of interest) are available . Also keep a
lookout for new titles from CQ coming
soon, stopping by the CQ booth at the
Hamventi on® or checking current mag
azine s for a listing.

The information is definitely out there .
It' sju st a matter of prioritizing your need s
and buying books and digital media as
needed.

That ' s a wrap for this time. Don 't for
get to get on the air, as the 6-meter band
is opening on a regular basis, and let ' s not
forget the multitude of contests geared to
the VHF+ crowd. See you on the band s!

73, Rich, K7SZ
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By Bob Witte," K0NR

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

What is a Trail Friendly Radio?

Photo I. The Yaesu FT-817ND covers the HF, 6-meter, 2-meter, and 70-C/1I bands in
one rig.

This column is adapted from an article
originally published in the Summ er 2009
issue ofQRP Quarterly, the official pub 
lication of the QRP Amateur Club In
ternational. It strays a bit f rom the pure
FM/repeater foc us of this column, but I
hope you fi nd it interesting. - KfJNR

I
n the QRP world, there is a notion of
a Trail Friendl y Radio (TF R), which
usually refers to QRP rigs for the HF

bands. The basic definition of a TFR usu
ally includ es light weig ht and portabili 
ty, low power (battery drain ), and ease of
operation in typica l "o n the trail" situa
tions. On the trail might also mean sitting
on the beach , paddling a ca noe, or maybe
sitting on the back deck at home, but you
get the idea. So me ham s have empha
sized the need for "controls on the top of
the rad io," but I' IIju st referto this as apro
praite design fo r trail -operatin g co ndi
tions. A good exa mple of a TFR is the
Elecraft KX-I .

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

Thi s got me thinking about the ques
tion of what co nstitu tes a TFR for the
VHF and higher band s? Does one exist
today? I did a little pokin g around on the
internet to see if this issue has been dis
cusse d much . Not finding anything, I
posed the question on the vhfqrp Yahoo
gro up and my twitter feed , and received
some good co mments.

TRF for VHF
Rather than dive into the spec ific fea

tures of a VHFTRF (shortened to VTRF),
let' s first look at how we would apply it.
I imag ine using a VTRF for a walk arou nd
the park , a day hike in the fores t, or an
ove rnight backpacking trip. Ob viously,
I 'd want the VTRF to be independ ent of
AC power , comp act , and easy to carry.
I'd want to be able to work all modes on
50 MH z, 144 MH z, and 432 MH z, the
most popul ar VHF (and one UHF) band s.
CW and SSB are important for serious
wea k-signal work on all three bands and
sporadic-E openings on 6 meters. There
is nothing more fun that catching a good
6-meter ope ning during the summer
month s out "o n the trail. "

Photo 2. The Yaesu VX-3R is an example
ofa "mini- H'I" with dualband (2 meters

and 70 em) capability.

Althou gh less effic ient, having FM
pro vides access to the largest numb er of
VHF radio operators, and, yes, of co urse,
I would want to be able to work those FM
repeaters when wande ring in the back
country (or lying on the beach). Adding
to the wish list, I 'll include some of the
fanc y extras common to typical handheld
FM transce ivers: weather radio receive,
FM broadcast receive, ex tended coverage
receive for fire/po lice/fores t se rvice, etc .
These fea tures let me keep tabs on the
wea ther and listen in on publ ic se rvice
agencies such as park rangers and fire
departments.
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Photo 3. The KK7B RCX2 receive converter f or 2 meters.

[ had several people ment ion to me that
APRS is a great capability to have on the
trail. People com mented that they ca n
hitch an HT (such as the Kenwood TH
07AG) to a small GPS receiver to create
a co mpact position reportin g station.
Family members back home can keep tabs
on your location via the various APRS
websites. Yaesu offers a GPS option for
the VX-8R handheld radio and is just now
introducing the VX-8GR with GPS built
in. [ tend to carry a GPS with me when
doing VTRF activity anyway, so coupling
it to the VTRF makes sense to me.

This is a tough set of requirements, but
what the heck. It never hurt s to dream big!

Practical Choices
Let' s bring this down to reality by look

ing at some practical choices for a VTRF.
The first radio that co mes to mind is the
Yaesu FT-8 17 (photo I), since it is the
only commercially ava ilable rig that is
relati vely compact , portable, and has
CW/SSB/FM on the three band s of inter
est. It has the added benefit of cover ing
the HF bands as well. Unfortunately, the
FT-817 does have a significant flaw: ; it
is a battery hog. The FT-8l7NO manual
lists the receive (standby) current as 250
mA (squelched) and 450 mA (un
squelched) . Co mpare this to, say, an
Elecra ft KX-I with a receive current of
34 mA (typical). Thi s is a real probl em
for extended portabl e operation. A less
significant shortcoming of the FT-8 17 is
that the extended receive frequency cov
erage on the 2-meter band stops at 154

www.cq-vhf.com

MH z, missin g the U.S. weather radio
band at 162 MHz. For trail -friendly oper
ating, it is really handy to be able to check
the weather foreca st.

Next on our list of potential VTFR s is
the good old FM handheld tran sceiver
(see "My QRP Rig is an HT," QRP
Quarterly, Summer 2008) . Of course, the
HT falls short on the ability to do CW and
SSB . It does excel in the co mpact and
portabl e catego ry, as it is hard to beat how
an HT slips onto your belt or into a pock 
et. Dualband HTs are very affordable,
usuall y covering the 2-meter and 70-cm
bands. Some of them includ e 6 meters but
only on FM.

There is a cla ss of mini -HTs that in
cludes the Yaesu VX-3R and the rCOM
rC-P7A, which are extremely compact
and easy to carry (photo 2). Both of these
radios have a rich feature set and extend
ed coverage rece.ve (from the AM
broadcast band all the way up through
UHF) . Whil e they are compact in size,
the y still pack in the fea tures . These
small radi os are a shirt-poc ket ham
shack. Th ey are a bit light on output
power, producing only 1.5 watt s when
using the standard battery pack.

As menti oned previously, having an
APRS transmitter in your equipment is a
hand y way to bleep out position infor
mation and other messages. The cla ssic
handh eld radio for APRS is the Kenwood
TH-D7 AG (now discontinued), but now
Yaesu has joined the part y with the VX
8 series. These rigs are full-featured , with
a hefty 5 watt s of RF output power.

QRPers like to build kits, eve n for the

Photo 4. Some telescoping BNC antennas.

VHF band s. Rick , KK7B , recentl y intro
duced some VH F kits that are of interes t
to us. The RCX2 is a receive co nverte r
for the 2-meter band that translates down
to 7 MHz, for use with your favorite 40
meter QRP transceiver , including the
KK7B microR2 (photo 3). The RCX 1-6
converter is the same basic kit but receives
the6-meterband. For transmit, KK7B also
has kits for two CW sources for 2 meters
and 6 meters, with an output power of 10
mW. The KK7B kits fall short of my ideal
VTFR , but are a fun way to get on the air
with a rig that you can build .

Antennas
Every radio need s an antenna , so what

kind of antennas will we use for our
VTFR? All handh eld transceivers co me
equipped with shortened vertical anten
nas known as "rubber ducks." The FT
817 also comes standard with a large rub
ber-duck antenna that work s better than
you might expec t. Still , however , these
antennas are limited in size and ga in, so
there are a number of longer telescopin g
BNC antennas available (photo 4). The se
antennas will work well when moving on
the trail and temp orarily setting up.

We might want something more capa
ble if we stop for the night. For 6 meters,
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Photo 5. The Arrow II antenna is a Yagi that works on 2 meters and 70 em.

we can use the standard dipole, cut to res
onate on 50 MHz. For the 2-meter and
70-cm band s, a small Yagi might be the
way to go (photo 5). Experimenting with
antennas is always a fun part ofthe hobb y,
so it is grea t to try out different antennas
that work well for your specific operat
ing conditions.

Sum It Up
By my definition, there really isn 't an

exce llent VTRF available toda y. The Ff
817 comes quite close, exce pt for the bat
tery-drain issue. Maybe we ju st have to
overlook that. (Several people suggested
that we should just get over it and accept
having to carry a larger battery.) I don 't
suppose that Yaesu is too worried about
the battery issue, since the FT-8 17 is
unmatched in the marketpl ace. I wonder
if one of the manufacturers might start
snea king in some basic CW and SSB
capability into their handheld radio s? It
is techni cally feasibl e, but the market
demand may not dri ve them to do it.
Mizuho (and others) used to have SSB
handhelds for both HF and VHF bands,
but they are no longer made .

Faced with such a dilemma, what do
I really do ? My first choice for casual
hiking, day trip s, and backpacking is still
the common FM handh eld transceiver.
Th ere are many to choose from , avail
able from ICOM, Yaesu, Kenwood, and
Alinco (photos 6 and 7). I lean hea vily
toward s the 2-meter and 70-cm dual 
band rigs, since they are not that much

72. CO VHF • Spr ing 2010

more expensive than a single-band
radi o. Some folk s will want 222 MH z
and maybe 50 MHz as well , depending
on the available repe aters. Let ' s face it:
Mo st of the VHF and higher activity is
on FM , so carrying an HT is a very prac
tical choice. Also , you cannot beat the
compact size of these radios.

If I am reall y thinking serious VHF +

www.Ji(pix .com

Photo 6. The VX-8R is a classic HT
design with optional CPS receiver.

operating, I will take along a radio that
can do SSB and CW oBasically, the only
practical choice is the Fl'-817 .. . with a
big battery. I use it often in VHF conte sts
and other operating event s.

What' s your VTFR? Drop me a note at
<bob @kOnr.com> or stop by the blog at
<www.kOnr.com/blog>. 73, Bob , K0NR
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CQ's 6 Meter and Satellite WAZ Awards
(As of April 1, 2010)

By Floyd Gerald,* N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones

Satellite Worked All Zones
No. Callsign Issu e da te Zones Needed to have

all 40 confi r med

I KL7GRF 8 Mar. 93 None
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I June 93 None
4 OH5LK 23 June 93 None
5 AA6PJ 2 1 July 93 None
6 K7HDK 9 Sept. 93 None
7 WI NU 13 Oct. 93 None
8 DC8TS 29 Oct. 93 None
9 DG2SBW 12 Jan. 94 None
10 N4SU 20 Jan. 94 None
II PAOAND 17 Feb. 94 None
12 VE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 None
14 OE3JlS 28 Feb. 95 None
15 JAI BLC 10 Apr. 97 None
16 F5ETM 30 Oct. 97 None
17 KE4SCY 15 Apr. 0 1 10. 18. 19.22,23,

24,26,27.28,
29,34,35,37,39

18 N6KK 15 Dec. 02 None
19 DL2AYK 7 May 03 2, I0.19,29,34
20 N IHOQ 3 1 Jan. 04 10, 13,18,19,23,

24.26,27.28,29,
33,34,36,37,39

2 1 AA6NP 12 Feb. 04 None
22 9V IXE 14 Aug. 04 2,5,7.8,9,10, 12, 13,

23,34.35,36.37,40
23 VR2XMT 01 May 06 2,5,8,9,10,11,12,13,23,34,40
24 XE IMEX 19 Mar. 09 2, 17.18,2 1,22,23,26,34,37,40

CQ offers the Sate llite Work All Zones award for stations
who confirm a minimu m of25 zone s work ed via ama teur radio
satellite. In 200 I we "lowered the bar" from the original 40 zone
requirement to encourage parti cipation in this very difficult
award. A Satellite WAZ certificate will indicate the numb er of
zones that are confirmed when the applicant first appli es for the
award.

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

Rules and applications for the WAZ program may be ob
tained by sending a large SAE with two units of postage or an
addres s label and $ 1.00 to the WAZ Award Manager: Floyd
Gerald, N5FG , 17 Green Hollow Rd., Wiggins, MS 39577. Th e
proce ssing fee for all CQ awards is $6.00 for subscribers (please
include your most recent CQ or CQ VHF mailin g label or a
copy ) and $ 12.00 for nonsubscribers. Please make all checks
payable to Floyd Gerald. App licants sending QSL cards to a
CQ Checkpoint or the Award Manager must include return
postage. N5FG may also be reach ed via e-mail: <n5fg @cq
amateur-radio.com>.
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No. Callsign
I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 KOFF
8 JF IIRW
9 K2ZD
10 W4VIIF
II GOlCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3JI
20 SP5EWY
21 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IKI GPG
26 WI AIM
27 KllPS
28 W3NZl
29 KIAE
30 IW9CER
31 1T9IPQ
32 G4BWP
33 l Z2CC
34 K6MIO/KH6
35 K3KYR
36 YVIDIG
37 KOAZ
38 WB8XX
39 KIMS
40 ES2RJ
41 NW5E
42 ON4AOI
43 N3DB
44 K4Z0 0
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG

Zones needed to have all 40 confirmed
16.17.18.19.20.21.22.23.24.25.26.28.29.34.39
17.18.19.21.22.23.24.26.28.29.34
2. 18.34,40
2. 16.17.18. 19.21.22.23.24.26.27.28.29.34.39
1.2.6.18.19.23
17.18.19.21.22.23.24.26.28.29.34.39
16.17.18.19.20.21.22.23.24.26.27.28.29,34
2,40
2.16. 17.18.19.21.22.23.24.26. 28.29.34
16.17.18.19.21.22.23.24.25.26.28.29.34.39
1.6.7.12.18.19.22.23.28.31
2.18.34,40
16.17.18.19.21.22.23.24.26.28.29.34
16.17.18.19.21.22.23.24.26.28.29.34.37
18. 19.23.31.32
2.16. 17.18.19.20.21.22.23.24.26.28,34,39,40
3.4.16.17,18,19.20,21.22.23.24,26.29,34.39
1.2.3.6.7.10,12,18.19.23,31
1.2.3,4.6.7.10.12,18,19.23,26,29.31,32
1.2.3.4.6.9.10.12,18.19.23,26,31,32
16,17.18.19,20.21.22.23,24,26.28.29,30,34.39
16.17,18.19,21,22.23.24.26.28.29.34,36,39
1.2.3.6.7.9.10,18,19.23,31,32
2.5.18.34.40
1.2,3,6,10.12,18.19.23.32
16.17,18,19.20.21,22.23.24.26,28.29.30,34
16.17,18.19.21.22,23.24.26,27.28.29.30,34.37
17,18, 19.21.22,23,24.26.27,28,29.34
2,16. 17,18.19.21,22.23.24.25,26,28.29.30,34.36
1,2,6,18,19,23,26.29,32
1,2,3,6.18,19,23.26.29.32
1.2.3.6.12.18,19,22.23.24.30.31.32
I
16.17,18.19,23.26,34,35.37,40
17.18.19.21.22.23,24.25.26.28.29.30.34
1,2,17.18.19,21.23.24.26.27.29.34,40
16,17, 18,19.21.22,23,24.26.28,29,34.39
17.18,19.21.22.23,24,26.28,29,34.37.39
2,17.18.19,21,22.23,24,25.26.28,29,30.34
1.2.3.10.12.13,19.23.32,39
17.18,19,21.22.23,24.26.27,28.29.30,34,37.39
\'\ 8.19.23,32
17.18,19,21,22.23.24,25.26.27,28,29,30.34,36
2.16. 17.18,19,21,22,23,24.25.26.27,28.29.34
1.3,12.18.19,23,28.29.31.32
1,2,3,10.12.13.19,31.32.39
1,2,3,6,9, 10,12.18.19,22.23.27,28,29.32
1,2,3,6,7, I0,12.13.18, 19,23.28.32,40

49 TI5KD
50 W9RPM
51 N8KOl
52 K2YOF
53 WAIE CF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NH7RO
59 OKIMP
60 W9JUV
61 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 JH71FR
66 KOSQ
67 W3TC
68 IKOPEA
69 W4UDH
70 VR2XMT
71 EH91B
72 K4MQG
73 JF6EZY
74 VEIYX
75 OKIVB N
76 UT7QF
77 K5NA
78 14EAT
79 W3BTX
80 JHI HHC
81 PY2RO
82 W4UM
83 15KG
84 DF3CB
85 K4PI
86 WB8TGY
87 MUOFAl
88 PY2BW
89 K40M
90 JHOBBE
91 K6QXY
92 JA81SU
93 Y09 HP
94 SV8CS
95 SM3NRY
96 VK30 T

2.17.18,19.2 1.22.23.26.27,34.35,37,38,39
2.17,18,19,21.22.23.24.26.29,34,37
17.18,19,21,22.23.24.26,28,29.30.34,35.39
17.18,19,21,22.23.24.25,26,28,29,30,32.34
17.18, 19.21.23.24.25.26,27,28.29.30.34.36
17.18,19,21.22.23.24.25,26,27,28,29,34,39
2.18,34,40
1,2,3,6,12,18.19.23,31,32
15.16.17.18.19.20.21.22.23,24,34,35.37.38.40
1,2,17.18.19,2 1,22,23.28,34,35.37.38.39,40
1.2.3,10,13.18,19,23.28,32
2.17.18.19,21.22.23.24.26.28.29.30.34
2,16.17.18, 19.21.22.23.24.26,28.29,30,34
2,12.17.18, 19,2 1,22.23.24.26,28.29,30,34,36
17,18.19.21,22,23.24.25.26.27,28,29,30,34,36
2, 17,18.19.21.22,23,24,26.28.29.34.36.37,39
2,5,9, I0,18,23,34,36,38,40
16,17.18.19.20.21.22,23.24.26.28.29.34
17.18.19.21.22,23,24.26.28.29.30,34
1,2,3.6.7.10.18, 19,22,23.26.28.29.31,32
16,17.18.19.21,22,23,24.26.27.28.29.30,34,39
2.5.6.9.18.23,40
1,2,3.6.10.17,18,19.23.27.28
17,18,19.21.22.23,24,25,26.28.29.30,34.39
204.5.6.9.19.34.35,36.40
17,18.19.23.24,26,28,29,30,34
1.2.3,6,7.10.12.18.19,22,23,24.32.34
1.2.3.6.10.12,13,19.24.26.30.31
16,17,18,19.21.22,23,24,26,28,29.33.37.39
1.2.6, I0.18, 19,23.32
17,18,19.22.23,26,34,37,38
2.5.7,9,18.34,35,37040.
1.2.17.1840M.19.21.22.23.26.28,29.30.38,39.40
18,19,21.22.23.24.26,27,28,29.34,37.39
1,2,3,6,10.18.19.23,27,29,32.
1.2.12.18,19.32
17, 18, 19.21.22.23.24.26,28,29.30.34,37.38,39.
16.17,18.19.21.22.23.24.26,28.29,30,34.36,39
1.2.12.18, 19.22.23.24.26.27,28,29.30,31,32
1,2.17.18,19,22,23.26,28.29,30,38.39040.
17.18,19.21.22.23.24.26,28,29.32.34.36,38.39.
2.33.34040
17.18,19,21,22.23.34.37,39
2,7,8,9, 19.33.34.36.37,38,39040
1.2.6.7,11.12.13,18.19,23,28,29.30.31040
1,2.6,7,18,19.23.26.28.29
1,6, I0.12.13.19,23,25.26.29.30.31,32,39
2.10.11.12, 16,34.35.37.39040

*17 Green Hollow Rd.. Wiggins. MS 39577; e-mail;<n5jg@cq-amateur-radio.com>
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By Tomas Hood,* NW7US

Vf--IF PROPAGATION
The Science of Predicti ng VHF-and-Above Radio Conditions

Aurora Season and the New Solar Cycle

Figure 1. Sunspot Cycle 24 has consistently produced new sunspo ts since the end of
2009. During February 2010, the most powerful X-ray fla res to date in the new cycle
errupted one after another. This X-ray graph shows the steady "stream " ofX-ray fla res
erruptingfrom February 6 through February 9,2010. (Source : Space Weather Prediction

Center [SWPCjrrh e National Oceanic and Atmospheric Administration [NOAA})

of Jun e and July, with a lesser minimum
dur ing Dece mber.

Aurora is a direct result of solar plas
ma interactin g with gasses in the upper
atmosphere. Geo mag netic storms devel
op when stro ng gusts of solar wind and
CMEs (see figure 2) hit the Earth's mag
netosphere injust the right way. Th e mag
netosphere (figure 3) is filled with elec
trons and pro tons that are normally
trapped by lines of magnetic force that
prevent them from escaping to space or
descending to the planet below.

When the impact of a CME breaks loose
some of those trapped particles, it causes
them to rain down on the atmosphere.
Gases in the atmosphere start to glow under
the impact of these particles . Different
gases give out various colors. Think of a
neon sign and how the plasma inside the
glass tube, when exci ted, glows with a
bright color. When the molecules and
atoms are struck by solar wind particles,
the stripping of one or more of their elec-
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magneti c disturbanc es counter any posi
tive effect that the increased sunspot activ
ity may have on radio signal propagation
on the frequencie s below 6 meters.

To the jo y of VHF weak-signal enthu
sias ts, however , these geo mag netic
storms often enable propagation of sig
nals via "a urora-mode propagat ion ."
Auroral activ ity occurs at the E-region of
the ionosphere, and "clo uds" of highly
ionized clouds form which in turn may
reflect radio signals in VHF and some
times eve n UHF spectrum.

Auroral observations over the last 100
yea rs reveal that peak periods of radio
aurora occur close to the equinoxes-that
is, durin g the month s of March and April,
and aga in in September and October. Of
the two yearly peaks, the grea ter peak, in
term s of the numb er of contacts reported ,
occ urs durin g October. However, some
of the stronges t levels of geo mag netic
storms are in the spring. The minimum
activity yearly occurs dur ing the month s"e-mail: <nw'Zustiearrl.net>

S ince the last edition of this column,
the new sunspot Cycle 24 has
become reliably active. From the

beginning of 20 I0, until press time, we
have witnessed a nearly consistent parade
of new sunspots. With thi s exciting
sunspot activity comes some of the most
intense so lar flares and geomagnetic
storms so far in the new cycle. For sev
eral years we' ve seen long periods when
there were no sunspots on the sun. Sinc e
January 1, 20 I0, there have been very few
periods with zero sunspots, and each has
been very short.

The period from mid-Janu ary through
April up to press time has revealed a con
stant appearance of active sunspot regions.
By January 19, the sun became very active
and produced a constant stream of x-ray
flares, some of them moderately powerful
(figure I). Conditions continued to
improve, and February became the month
of incredible exc itement. By February 7,
the official Penticton, BC, Canada 10.7
cm radio flux was 90. By February 12,
solar activity ranged from low to high, and
included the largest M-c1ass flare yet
recorded in solar Cycle 24. This flare orig
inated in Active Region 1046, and was the
source of a full-halo coronal mass ejection
(CME) that was aimed directly toward
Earth. This later produced minor aurora
and geomagnetic disturb ances. Active
Region 1045 also produced a series of
flares, including another M-c1ass X-ra y
flare. By February 12, the 10.7-cm flux
peaked at 96, just shy of 100! This level
of activity was last seen in 2006.

All of this solar activity creates oppor
tunity for possible VHF activity because
of the increase d chance of CMEs and
increased solar winds. As sunspot regions
grow larger and the number of spots
increases, the sun also unleashes many
flares. Often, when a flare explodes, it can
unleash an associa ted CME toward Earth.
This massively huge cloud of solar plasma
(billions of tons!) arrives about three days
later, and could cause geomagnetic distur
bances, sometimes even causing "storm
level" geomagnetic activity. These geo-
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Figure 2. The Heliospheric Imager (HI) on the STEREO Ahead spacecraft observed
as solar wind streamedfrom the sun and three coronal mass ejections (CMEs), which
appear as more distinct, elongated clouds, expanded into space over a 15-day peri
od (March 11- 25, 2010). The HI instruments on each ofthe two STEREO spacecraft
are off-pointed fro m the sun to observe a 20-degree fie ld of view to the left and the
right of the sun, beginning fo ur degrees fr om the sun 's center. Its sensitive instru
ments are attuned to observing the f aint structures and particle streams billowing
out fro m the sun. With the two perspectives, scientists are gaining a better under
standing ofhow solar wind and CME structures evolve as they head into space. Solar
wind constantly streams away fro m the sun, while CMEs are less frequent but much
more powerful clouds ofparticles caused by solar explosions. (Source: SOHO (Solar

and Heliospheric Observatory})
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trons ionizes them to such an extent that
the ionized area is capable of reflecting
radio signals at very high frequenci es. This
ionization occur s at an altitud e of about 70
miles, very near the E-Iayer of the ionos
phere. The level of ionization depend s on
the energy and amount of solar wind par
ticles able to enter the atmo sphere .

These precipitating part icles mostly fol
low the magnetic field lines that run from
Earth ' s magnetic poles, and are concen
trated in circular regions around the mag
netic poles called "auroral ovals." The se
bands expand away from the poles during
magnetic storms. The stronger the storm,
the greater these ova ls will expand.
Sometimes they grow so large that people
at middle latitudes, such as in California,
can see these "Northern Lights."

Whil e corre lations ex ist between visi
ble and radio auro ra, radio aurora could
ex ist without visual aurora. Statistically ,
a diurnal variation of the frequency of
radio aurora contacts has been identified
that sugges ts two strong peaks, one near
6 PM and the second around midni ght ,
local time.

VHF auroral echoes, or reflect ion s, are
most effective when the angle of inci
dence of the signal from the tran smitter,
with the geo mag netic field line, equ als
the angle of reflection from the field line
to the receiver. Radio aurora is obser ved
almos t excl us ive ly in a sec tor centered on
magnetic north . The strength of signals
reflec ted from the aurora is depend ent on
the wavelength when equivalent power
level s are employed. Six-meter reflec
tions can be expec ted to be much stronger
than 2-me ter refl ecti on s for the same
tran sm itter output power. Th e polariza
tion of the reflected signals is nearl y the
same as that of the transmitted signal.

The plan etary K-index (Kp) is a goo d
indica tor of the expansion of the auroral
oval, and the possibl e intensit y of the
aurora. Wh en the K-index is highe r than
5, most operators in the northern states
and in Ca nada can expec t favorable auro
ra conditions. If the K-index reaches 8 or
9, it is highl y possible for radio aurora to
be obse rved by stations as far south as
Ca liforn ia and Florida .

Look for auro ra-mode propagati on
when the Kp rises above 4, and look for
visual aurora after dark when the Kp rises
above 5. The higher the Kp, the more
likely yo u may see the visual light s.
However, you don 't have to see them to
hear thei r influ enc e on propagati on .
Listen for stations from over the poles
that sound raspy or flutt ery on frequen-

www.cq-vhf.com

cies above 28 MH z, possibly up as high
as 440 MH z. Som etimes aurora will
enha nce a path at certain frequenc ies,
whil e at other times it will degrade the
signa ls. Som etimes signals will fade
quickl y and then come back with great
strength. The reason for this is that the
radi o sig nal is bein g refracted off the
more highly ioni zed areas that are lit up.
Th ese ioni zed areas ebb and flow , so the
ability to refract changes, some times
quickl y. I' ve observed the effec t of auro
ra and associated geomagnetic stormi
ness eve n on lower HF frequencies .

During February, the arrival of flare
triggered CMEs produced active ge o
magnetic disturbances and minor aurora.
March was qui eter than February, but

April, on the other hand , was a very exci t
ing month. On April S, a stro ng so lar wind
shockwave cras hed into the Earth's mag
neto sphere, causing a major geo mag net
ic storm (figure 4). Th is was the res ult of
a CM E unleashed fro m the sun only three
days prior. The timin g was right for such
a shoc kwave to trigger aurora. Th e initial
shockwave pushed the K-index up to 7,
and the storm continued for the next co u
ple of days, slo wly weakening. Thi s
sto rm and related aurora we re the
stronges t ye t of sunspot Cycle 24.

More on the K-index
The K-index is a code that is related to

the maximum fluctuations of horizont al
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Figure 3. The Earth 's magnetic fi eld is completely invisible. but it can be f elt by a
compass needle on the Earth 's surface. and it reaches thousands of miles out into
space. The magnetosphere of Earth is a region in space whose shape is determined
by the Earth' s internal magnetic fi eld, the solar wind plasma, and the interplanetary
magnetic fie ld (IMF). In the magnetosphere. a mix offree ions and electrons f rom
both the solar wind and the Earth 's ionosphere is confi ned by electromagnetic fo rces
that are much stronger than gravity and collisions. Despite its name, the magnetos
phere is distinctly non-spherical. Earth 's magnetic fie ld gets stretched out into a
comet-like shape with a tail of magnetism that stretches millions ofmiles behind Earth,
opposite fro m the sun. The sun has a wind of gas that pushes Earth 's fi eld from the

left to the right, in this drawing. (Source: NASA)

magneti c observatories. Since these
observatories do not report their data in
real time, it is necessary for an operation s
center such as ourselves to make the best
estimate we can of this index based on
available dat a. Space wea ther operations
uses near real- time estimates of the Kp
index which are deri ved by the U.S. Air
Force 55th Sp ace Weather Squadron .
These estimates of Kp are based on a net
work of observatories reporting in near
real time. Mo st of the observ atories are
in North America, although there is one
European station also contributing at this
time (Hartland, UK).

The Kp scale is a reasonable way to
summarize the global level of geomag
netic activity, but it has not always been
easy for those affected by the space envi
ronm ent to understand its significance.
The NOAA G-scale was designed to cor
respond, in a straightforward way, to the
significance of effec ts of geomagnetic
storms. To rate the geo mag netic acti vity
using the G-scale, estimates of the plan
etary average Kp index are used to deter
mine geomagneti c storm (NOAA Space
Weather Scale) levels, as shown below :

Kp of 0 to 4 is below storm, which has
the label of GO.

The geo mag netic storm of April 5 was
a G3-level event.

G4
G5

Kp= 8
Kp=9

Tropospheric Ducting
Most propagation on VHF and abo ve

occ urs in the troposph ere. There are a
number of well -document ed modes of
trop ospheric propagati on . The most com
mon is line-of-sight propagation, which

Spring 2010
VHF Propagation

As we move into May, short-distance
(only short when compared to long-haul
OX of thousand s of miles ofte n experi
enc ed in the high-frequ ency spec trum)
hundreds of mile s) propagation opens up
in the VHF and somet imes UHF spec
trum s. These opening provide propaga
tion of radi o signals for hundreds of
miles, and occur almost as if a switch is
turn ed on. Thi s is a mostly summer-time
phenomenon ca lled sporadic-E.

Sporadic-E (Es) is the term given to the
mode of prop agation in which clouds of
highly dense ioni zation develop in the E
layer of the ion osph ere. Th ese clouds
might be very small, but regardl ess of
their size, they see m to drift and mov e
about, making the prop agation off these
cloud s short and unpredictable. It is well
documented that Es occurs most ofte n in
the summer, with a seco ndary peak in the
winter. Th ese peaks are ce ntered very
clo se to the solstices. The winter peak can
be characteri zed as being five to eig ht
times less than the summer Es peak .

Ten-mete r operators have known Es
propagation as the summe rtime "s ho rt
skip." These "c louds" appear unpre
dict ably, but they are most common over
North America during the daylight hours
of late spring and summer. Es eve nts may
last for just a few minutes to several hours
and usually prov ide an opening to a very
sma ll area of the country at anyone time.

During per iods of intense and wid e
spread Es ioni zation, two-hop openings
considerably beyond 1400 miles should
be possible on 6 meters. Short- skip open
ings between about 1200 and 1400 miles
may also be possibl e on 2 meters.

For a great introduction on mid-latitude
sporadic-E propagation, visit the AM-FM
OX Resource website <http://www .
amfmdx.netipropagation/Es. html>.

Geomagnetic Storm Level
GI
G2
G3

Kp-index
Kp=5
Kp=6
Kp= 7

K nT
o 0-5
I 5-10
2 10-20
3 20-40
4 40-70
5 70-1 20
6 120- 200
7 200-330
8 330-500
9 >500

The final real-time K-index is deter
mined after the end of prescribed three
hourly inte rvals (0000-0300, 0300-0600
. . . 2100-2400)

The official planetary K-index (Kp) is
deri ved by calculating a weighted aver
age of K-indices from a network of geo-

components observed on a magnetometer
relati ve to a quiet day, durin g a three-hour
interval. The conversion table from max
imum fluctuat ion (nT, "nano-Teslas") to
K-index varies from observatory to obser
vatory in such a way that the historic al rate
of occurrence of certain levels of K are
about the same at all observatories. In
practice, this means that observatories at
higher geomagnetic latitude require high
er levels of fluctuation for a given K
index. The conversion table for the
Bould er magnetometer is shown below:
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a few hours , to then have it fade out and
another station take its place from anoth
er area altogether.

8

6

::3

73 de Tomas, NW7US

Feedback, Comments,
Observations Solicited!

I am looking forward to hearing from
you about your observations of VHF and
UHF propagation. Please send your
reports to me via e-mail, or drop me a
letter about your VHF/UHF experiences.
I'll create summaries and share them with
the readership. I look forward to hearing
from you. Up-to-date propagation infor
mation is found at my propagation
cen ter at <http://prop.hfradio.org/>.
If you are using Twitter, follow @hf
radiospacewx for space weather and
propagation alerts , and follow @NW7US
to hear from me about various space
weather and amateur radio news.
Facebook members should check out the
CQ VHF magazine Fan Page at
<http://tinyurl.com/cqvhftb>, and the
Space Weather and Radio Propagation
Group at <http://tinyurl.comlhfrswfb>.

Unti l the next issue , happy weak-sig
nalDXing.

The Solar Cycle Pulse
The observed sunspot numbers from

January through February 2010 are 13.1
and 18.6. March numbers were not avail
able at press-time. The smoothed sunspot
counts for July and August 2009 are 3.6
and 4.8. The smoothed sunspot count for
September 2009 was not available at
press-time.

The monthly 10.7-cm (preliminary)
numbers for January and February 2010
are 81.1, and 84.7 . The smoothed 10.7
cm radio flux numbers for July and
August 2009 are 71.0 and 72.1.

The smoothed planetary A-index (Ap)
numbersfor July and August 2009 are 3.9
and 3.8. The monthly readings for Jan
uary and February 20 I0 are 3 and 4.

The smoothed monthly sunspot num
bers forecast for May through Ju ly 2010
are 25 .8,28.8, and 31.7. The smoothed
monthly 10.7-cm is predicted to be 85.1,
87.1 , and 89.0 for the same months. Give
or take about 12 points for all predictions.
Clearly, the observed and calculated
monthly numbers support the forecast of
increasing sunspot activity . Sunspot
Cycle 24 is alive and growing in strength.

(Note that these are preliminary fig
ures. Solar scientists make minor adjust
ments afterpublishing by caref ul review) .

Apr 7

NOAA/SWPC Boulder, CO USA

Apr 6

propagation. The spring weather season
may well be violent and eventful this
year, as has already been the case.
Advanced visual and infrared weather
maps can be a real aid in detecting the
undisturbed low clouds between the West
Coast and Hawaii or farther during peri
ods of intense subsidence-inversion band
openings. This condition also occurs over
the Atlantic . There is a great resource on
the internet that provides a look into cur
rent conditions. Bill Hepburn has created
forecast maps and presents them at
<http ://www.dxinfocentre.com/tropo.
html>, which includes maps for the
Pacific, At lantic, and other regions.

If you know that conditions are favor
able for tropospheric ducting in your area,
try tuning around the 162-MHz weather
channels to see if you can hear stations way
beyond your normal line-of-sight recep
tion. It is possib le to hear stations over 800
miles away. Amateur radio repeaters are
another source of OX that you might hear
from the other end of the duct.

These openings can last for several
days , and signals will remain stable and
strong for long periods during the open
ing. The duct may, however, move slow
ly, causing you to hear one signal well for

Apr 5
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can, depending on the height of the trans
mitting and the receiving antennas,
extend to about 25 miles. When you work
simplex FM or FM repeaters in your local
area, you are hearing typical line-of-sight
tropospheric propagation.

Another possible mode of propagation
is by tropospheric ducting . The term "tro
pospheric ducting" refers to the stratifica
tion of the air within the troposphere.
These ducts are created by inversion lay
ers formed from solar warming of the
ground and the atmosphere immediately
above it.

Under perfect conditions, the tropos
phere is characterized by a steady de
crease in both temperature and pressure
as height increases. When layers form
within this region of air, the refractive
index between each layer causes a refrac 
tion of VHF and UHF radio waves . If the
layers form in ju st the right way and at
the right height, a natural wave-guide is
created. A tropospheric duct develops. A
VHF signal can be ducted hundreds if not
thousands of miles . It is common for
California stations to work Hawaii sta
tions during tropospheric ducting be
tween the islands and the mainland.

It is worth watching for this mode of

Figure 4. An interplan etary shock was detected around 0800 UTC April 5 on the ACE
spacecraft. It was probably linked to a halo CME, which occurred on April 3, 2010.
A G3-level geomagnetic storm (see text) occurred when the shockwave, riding the
high-sp eed solar wind, crashed into the Earth's magnetosphere. Major storm condi
tions were observed in Boulder, Wingst, and Niemegk observatories. The planetary
K-index reached a level of7 on April 5, as seen in this plot. (Sourc e: Space Weather

Prediction Center/NOAA)
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OP to
One Reader's Opinion

Petition to Establish a 4-meter Amateur Radio Band
By Glen E. Zook, *K9STH

Commissioners:

27 January 20 I 0

Glen E. Zook
410 Lawndale Drive
Richardson, Texas 75080
gezoo k@sbcglobal.net

Federal Communications Commission
Office of the Secretary
445 12th Street, SW
Washington, DC 20554

Subject: Petition for proposed changes in 47 CFR Part 97 Section 97.30 1(a) and Section
97.305(c) to add the 4-meter band

Sharing
(a)

(2) , (5) , (8)

Region 11\Region 1\
70.0-70.5 MHz

MCW , phone, image, RTTY, data, test

Region I
70.0-70.5 MHz

Respectively submitted:

4m

Wavelength band
4m

VHF

and Section 97.305(c) have the following additions made:

The 4-meter (70.000 MHz to 70.500 MHz) amateur radio band has been authorized in a
growing number of European and African nations and establishing such privileges for ama
teur radio operators in the United States and other areas over which the Co mmission has juris
diction would be of great benefit to those operators residing in such areas. The recent migra
tion of broadcast television stations to primarily the UHF frequencies basically eliminates any
probable interference to television channels 4 or 5 which otherwise might have occurred
because the 4-meter band is located on frequencies that were allocated to television channel
4. Since the 4-meter amateur radio band does not fall in the 72.0 MHz to 76.0 MHz segment
which is allocated to Operational Fixed and various mobile services there would be no poten
tial co-channel or adjacent channel interference.

It is proposed to allow all classes of amateur radio operators operating privileges on this new
band. However, it is suggested that Novice Class licensees be restricted to a lower output level
than those allowed for Technician Class, General Class, Advanced Class, and Amateur Extra
Class licensees. If the present power output limitations of 1500 watts are granted to the higher
class licensees then the Novice Class licensees should be restricted to no more than 200 watts
power output as per most of the privileges granted those operators who hold a Novice Class
license. If a lower power limit is placed on other classes of operator then the power output lim
its on the Novice Class should be reduced accordingly. For example, if power limitations of
200 watts maximum output power are placed on Technician Class and higher licensees, then it
is suggested that Novice Class licensees be held to no more than 25 watts output.

One possible scenario would be to limit the Technician Class and higher licensees to 200
watts output power for a period of time (i.e. for 2 years) to determine any major interference
problems which may occur by establishing these new operating privileges. At the end of that
time, then the power output should be increased to the 1500 watts output power now allowed
to Technician Class and higher class licensees. The power output allowed for Novice Class
operations would then be 25 watts for 2 years increasing to 200 watts after the 2-year time frame.

It is recommended that 47 CFR Part 97 Section 97.30 1(a) have the following additions
made:

Many newspapers around the u.s.
print a page entitled "Op-Ed." This usu
ally runs oppos ite the editorial page;
hence its name. Sometimes the name
takes on a double meaning, when the
author has a viewpoint oppos ite to the
editor 's. Its purpose is to give a writer an
opportunity to express a view or propose
an idea for discussion in a longer fo rmat
than what is normally fo und in a letter to
the edito r. There are many views and
ideasfloa ting around in the world ofVHF
that are worth considering and dis
cussing. Please note that the views ex
pressed herein are those ofthe author and
do not reflect the views of CQ VHF or its
editorial staff. - N6CL

On 27 January 20 I 0 , I submitted to
the Offi ce of the Secretary, Fed
eral Com municatio ns Commis

sion, a pet ition to establish a new, at least
for ama te ur rad io ope ra to rs in the area
governed by the FCC, amateur band in
the 70.0-MHz to 70.S-MHz segment (see
side ba r) . There are reason s wh y thi s par
ticul ar segme nt was chosen, including the
fact th at there are now 28 countries in
Europe and Africa that have gra nted all ,
or part, of th is segment to their amateur
rad io opera tors. Until the required transi
tion to HDTV, the 66 .0-MHz to 72 .0 
MHz ra nge was utilized by tel evision
Cha nne l 4. However, with the mi gr ati on
of commerc ial televi sion broadcasting
fro m Ch annel 4, thi s frequen cy range ha s
becom e co nsi derably less used. There are
still a few television stations ope ra ting on
Cha nne l 4, but those are primarily " trans
lator" sta tions used for ge tting television
reception int o mountain va lleys and so
fo rth. In addi tion , there are a "handful"
of di git al tel evision stations now opera t
in g on th e o ld Channel 4 frequen cies .
However, the areas in which there is still
C hanne l 4 act ivity is minuscule when
co mpared to the area of the entire coun
try. Basicall y , I believe that there would

e-mail: <k9sth@sbcglobal.llet>
Glen E. Zook, K9STH
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For those who wond er exactly what
"good" having a 4-meter band would be,
there are several reaso ns. First, having
additional band width ava ilable is always
a good thing. Next, the frequency range
is low enough such that buildin g home
brew equipment would not be that chal
lenging; it would be a lot like buildin g
equipment for the 6-meter band . Then,
from time to time, there is excellent prop
aga tion much like on the SO-M Hz band.
In years past, before amateur rad io oper
ators in the United Kingdom got 6-meter
privileges, those ofus in the United States
used to work cross-band from 6 meters to
4 meters. Somewhere I still have a receiv
ing converter that took 70 MHz down to
28 MHz.

Th e low er television channe l fre
quencies are go ing to be "re- farmed,"
and I believe that the Am ateur Radio
Se rvice is in a positi on to "get a piece of
the pie ." Securing the 4-meter band,
because it is becoming an intern ational
ama teur band , is, in my opinion, an
excelle nt project that ca n reap many
benefits for amateur radi o.

Foreign
0 61.95
0 116.95
0 171. 5

VElXE
0 49.95
0 92.95
0 135.95

USA
0 36.95
0 66.95
0 96.95

*FREE
2010111 CQAmateur Radio Ops Calendar

with every 3-year subscription!
' Purchase a 3-year subscription and receive a

15 month calendar (January 2010 through March 2011)

a $8.95 value - FREE!

1 Year
2 Years
3 Years

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

CQ also sponsors these wo rld-famous award programs an d contests :
The CQ World-Wide OXPhone and CW Co ntests, the CQ WAZ Award , the CQ
World-Wide WPX Phone and CW Contests, the CQ World-Wide VHF Contest , the
CQ USA-CA Award , the CQ WPX Award, the CQ World-Wide 160Meter Phone and
CW Con tests, the CQ World-Wide RTIY Con test , the CQ 5 Band WAZ Award , the
CQ OX Award, CQ iOXAward, CQ OX Field Award , CQ OXMarathon and the
highly acc laimed CQ OXHall of Fame . Accept the challenge.
Join the fun. Read CQ.

Also, it would be very easy for equipment
to be homebrewed . Additionally, there
are a few Europ ean companies that are
mak ing equipment for the 4-m eter band .

Severa l peopl e have criti cized the peti 
tion for being "too simple." However, I
have been "dea ling with " the FCC for
seve ral decad es and have been success
ful in the past with propo sals that were
brief and not filled with "legalese."
Sometim es I believe that the FCC staff
apprec iates proposals that are straight
forward and do not requ ire a law degree
to interpret. Of cour se, whether or not the
FCC will even issue a Notice of Proposed
Rulemaking on this proposal remains to
be seen. Again , there are those who have
said that even sending the petiti on to the
FCC was a "was te of time." However ,
there are those of us who say that if there
is no reque st made, then there is definitely
no chance ofgetting a new band. Besides,
the total cash out lay was for the paper on
which the petiti on was printed , for a
manil a envelope, and a couple of first
class stamps. For such a little investment
the possible rewards are very great.

www.cq-vhf.com

be little, if any, poss ible interference from
amateur radio operations in this frequen
cy range.

There are those who believe that ama
teur radio should have a segment in the
n.O-MHz to 76.0-MHz range. However,
that segment is now being used by all sorts
of services, including the radio control of
model cars, model boats, and model air
planes. Also, having an allocation in this
range would not be compatible with the
rest of the world. The end result is that I
believe the best frequency segment is the
70.0-MHz to 70.S-MHz region.

The proposal would grant operatin g
privileges to all license cla sses, from
Novice Class (no longer issued ) to Ama
teur Extra Class. However , existin g
Novice Class licensees would not be able
to run as much power as the higher class
licensees.Th is is akin to the now-in-pl ace
power restrictions for Novice Class oper
ators in those segments in which they now
have opera ting privileges. One of the pos
sible scenar ios is to limit the power out
put of all classes of operators for a peri 
od of two years to determine the extent
of any possible interference between
amateur radio operations and other ser
vices . It is suggested that, for the initi al
two years, higher class operators be lim
ited to 200 watts output and Novice Cla ss
operators be limited to 2S watts output.
After this initial "test" period the power
output of operators holdin g Techni cian
Class through Amateur Extra Cla ss
licenses would be increased to the full
ISOO watts now allowed on other band s
(exce pting the 6O-meter and 30- meter
band s) and Novice Class opera tors would
be increased to 200 watts output. I visu
alize being able to utilize the same modes
as now allowed on 6 meters and 2 meters.
Unlike those band s, I also do not visual
ize having CW only for the first 100 kHz.

Although preferred, the Amateur Ra
dio Service does not have to have a "pri
mary" classificatio n. Th at is, amateur
radio could be granted seco ndary use like
that which is now granted in the 70-cm
(420-MHz to 4S0-MHz) band. By grant
ing secondary use, the FCC would not
have to make changes in any regulations
concern ing other radio services . Thi s
would make alloca ting the new 4-m eter
band considerably easier for the FCC.

The availability of equipment is now
scarce, but not abso lutely una vail able.
There are units available to commercia l
users in the n.O-M Hz to 76.0-MH z range
which certainly could be retun ed down to
the 70.0-MHz to 70.S-MH z seg ment.

I
I
L ~---_----------_

~
1

\

I
I
\



By Mitch Gi ll, NA7US

tMtRGtNC~ COMMUNICATIONS
The Role of VHF in EmComm

Amateur Radio at Its Best

F
or me, the devastating earthquake in Haiti in January reaf
firmed the validity of our hobby and how much we bring
to the world community. The volunteer spirit of the many

emergency amat eur radio operators and MARS operators con
tinues to make me proud of those who serve for the good of
others less fortunate.

There are many who are still in Haiti helpin g, but I would
like to tell you about one such station with many operators:
WX4HN C. Thi s is the amateur radio station at the National
Hurricane Center located on the campus of Florida Intern ational
Univers ity (FlU) in Miami , my hometown. Thi s station has
been prov iding emerge ncy communications to a major univer
sity medical field hospital in Port-au-Prince, Haiti . Thi s hospi
tal, as of this writing, has performed over a thousand operations
and is helping hundreds on a daily basis.

The ham radio club has installed two completed HFNHF/
UHF radio sta tions with mult iple antenn as at the field hospital
and at the university' s Miami/Haiti Comm and Center in order
to assist in the massive humanitarian effort still under way.
Volunteer teams of ham radio and MARS radio operators have
been deployed on a weekly basis to operate the station in Haiti
for five weeks at a time, even though their expenses have gone
beyond their initial equipment grant and the club ' s savings.
Many of the volunteers have paid their ow n way to Hait i, suf
fered through multiple vacci nes, and carried over a hundred
pounds of equipment, but they do not compl ain . Thi s station is
asking for your help by donating to their non-profit organiza
tion . Please donate what you can to this worthy ca use at
<http://www.fiu.edu/o rgs/w4ehwl>. No. that is not a typo, ju st
the station's old callsign.

It is important to note that the Chief of the International
Bureau for the FCC, Mind el DeLaTorre, commented on the
FCC blog, "The amateur radio community is also contributing
to the relief effo rts. In the afte rmath of the earthquake, the ama
teur radio communities in Haiti, the Dominican Republic, and
elsew here have dedicated equipment and spectrum resourc es
to the relief efforts."

My hat is off to all who have shared their time, money, and
reso urces during this time of need.

My EmComm Home Away from Home
I just bought another antenna for my trailer. It' s a three-ele

ment lightweight beam. In addition to that, I have a 2-meter/440
meter J pole and a 6- through 80-meter screwdriver mounted on
the ladder for when we stop to stay somewhere.

During Field Day I will be testing it out near the beaches of
the Puget Sound north of Seattle and ju st south of the Can adian
border. That's what Field Day is for, right!?

I will be adding both solar and wind power to the trailer this
year. Here in the Northwes t the sun does not always shine, but

*29838 SE 285th Place, Ravensdale, WA 98051
e-mail: <na7us@arrl.net>
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WX4NHC team volunteer Louis Cruz, N4LDG, took this pic
ture ofu.s. 82nd Airborne medics assis ting an injured woman
in Haiti in January. "Conditions there are critical," said Cruz,
who trains and teaches emerge ncy preparedness, inf ormation
security and crisis management nego tiations for the U.S.

government. (Courtesy ofN4LDG)

you can be sure to get wind, especially on the beac hes. My
intent is that in the event of an emergency, I can live off the
grid if I have to.

What Could Possibly Happen?
Thi s brings up something that I have been thinking abo ut

and would love to hear yo ur opin ion. Firs t you need to know
that I am a lover of techn ology. I have an Apple computer, a
lapt op running Windows® 7, another laptop running
Windows® XP, and a netb ook runn ing Linux. I really enjoy
util izing man y differen t programs for amateur radio and for
emergency co mmunica tions. I have eve n tossed aro und the
idea of playing with some programming langu ages such as
Python . At my job I am presentl y working with Rad io Over
IP (ROIP), and I love it. I bel ieve in Software Defined Radio
(SDR), though I do not ow n one.

Here is the issue: Based on what we know today, there are
two possibiliti es out there. One is a cyber attack on our elec
trical grid. As much as we would like to believe that our elec
tricity will always be there, we should be prepared j ust in case.
A Chinese student has developed a paper show ing two differ-
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ent attacks that can literally take down
our entire gr id, showi ng ju st how vulner
able we are. Anyone reading the news
today knows that we are co nstantly under
cyber attacks that seem to be co ming from
either China or Russia.

Another possibility is a nuclear
weapon deto nated miles above an area,
causing an electro magnetic pulse (EMP).
Over Ca lifornia it could shut down most
of the Wes t Coast as it would shut down
the grid as well as all electronics. In this
type of scenario only the old boatanchors
such as those made by Drake or Heathkit
brand names , to name only two, may
work, but no one knows for sure.

I know that all of this sounds like I am
preparing for the end of the world, but I
am not. I like to think to the extremes . I
do not be lieve a cyber attack or EMP will
occ ur, but since it is possible, I feel the
responsibility to my fam ily to prepare at
some level. It is no different than prepar
ing for the next major earthquake here in
the Nor thwest. An earthquake co uld
occur today or not for another hund red
years, but should I wait until it actually
happ en s and then hope for the best? I
don 't think that would be wise.

The rea l probl em co mes down to our
dependency on the internet. Ob viously,
ROIP will not be ava ilable during any of
those scenar ios, but many police and fire
departm ents utilize this type of sys tem.
As we become more depend ent on those
types of sys tems, the radi os we know
today will become obso lete. That in itself
is not a rea l problem , as SDRs are becom
ing more and more refined. ROIP,
though , is dependen t on the intern et, and
if that goes down, so will ROIP.

How About
Some Good News?

After a long hiatus, it seems that more
and more manufacturers are bringing back
radios for 222 MH z. Wh y is that good
news? 222 MHz was dying in this part of
the country. It was not being used, and
about eight years ago there were seve ral
companies attempting to access that band
for com mercial serv ices . Lately there has
been a resurge nce in the use of this band ,
and app arentl y many of you petiti oned
companies out there to build or bring back
the radios for this band. I am all for it and
hope to choose my radio soo n.

Advertiser

Advertisers' Index
Website Address

Until next time, rem ember what the
Boy Scou ts have know n for over a hun
dred years: always "Be Prepared ."

73, Mitch , NA7US

www.cq-vhf.com

It's easy to advertise in CO VHF.
Let me know what I can do to help.

Don Allen, W9CW, (217) 344-4570 or FAX (217) 344-4575
e-mail:ads@cq-amateur-radio.com
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By Dr. H. Paul Shuch ,* N6TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

To Venus and Back

Figure 1. On November 19, 1962, three scientists fro m the Russian Institute ofRadio
Engineering and Electronics succeeded in bouncing the word "Mir" in slow-speed
Morse code off the surface of Venus and received their own echoes . They used the
50-k W transmitter of the Evpatoria Planetary Radar in Crimea, Ukraine, into an

array ofeight 16-meter parabolic dishes.

The notion of radio amateurs bounc
ing signals off the Moon and re
ceiving detectable echoes back here

on Earth is a familiar one to many read
ers of this column. Ham moon bounc e is
a notable space communicati ons accom
plishment to be sure, but how about
expanding it on an interplanetary scale?
That ' s what a team of German amateurs
did on March 25, 2009, when they used
the Bochum 20- meter dish to recov er
their 2.4-GHz transmission s boun ced off
the planet Venu s. The 100-million km
round trip took some five minut es and
required two minutes of inte grat ion
before echoes could be discerned in their
digital-signal -processing (DSP) display.
DSP is the key here.

I first began contemplating the Earth
Venu s-Earth path (EVE, or Venu s
bounce) in the 1980s after a visit to the 2
meter EME superstation of W5UN in
Texas. Noting the strength of my friend
Dave Blashke ' s lunar echoes, I ran some
back-of-the-envelope ca lculations to
determine whether his station cou ld pos
sibly hear its own echoes boun ced off
Venu s. The disappointing result was that
this EME "big gun" fell about 30 dB short
of closing the loop . In other word s, its
kilowatt tran smitter would have to be
increased to a megawatt in ord er to
achieve success ful Venu s-bounce.

However, transmitter power is not the
only way to imp rove link margin . An
improved antenna pays doubl e divid end s,
because its gain benefits both transmis
sion and recepti on . Thu s, increasing
antenna gain by a mere 15 dB would have
mad e Dave ' s station EVE-capable. Of
course, that "mere" 15 dB translates to a
mind -bogglin g 30-fold increase in the
size of the already monstrous W5UN
antenna. There had to be an easier way.

How about increasing receiver sensitiv
ity by 30 dB? If we could reduce the
receiver ' s bandwidth by a factorofa thou
sand, we could reduce background noise
(and hence increase signal-to-noise ratio)

*Executive Director Emeri tus. The SEn
League, Inc., «www.setileague.org>
e-mail: <n6tx@setileague.org>

by the required 30 dB. If memory serves,
Dave was using a 200-Hz correct IF filter
in his receiver to produce the EME echoes
I heard. If only we could decrease that
bandwidth to 200 mHz, or.2 Hz, I reasoned,
Venus-bounce would become possible.

The only way I could figure out this
might be acco mplished was by employ
ing DSP. However, at the time no digital
signal-processing hardware or software
was ava ilable to provide the needed 30
dB boost. "But it will become available
some day," I assured Dave.

"So me day" is now here, as the Bochum
group ably demonstrated last March.

Although a first for amateur radio, the
German team ' s EVE was not unprece
dented. On November 19, 1962, three sci
entists from the Russian Institute ofRadio
Engineering and Electro nics (IRE
RAS)-Drs. Vladi mir F. Morozov, Oleg
N. Rghiga, and Vladimir M. Dub rovin
succee ded in boun cing the word "Mir"
(Russian for "peace" and also for
"world") in slow-s peed Morse code off
the surface of Venus and received their
ow n echoes.

Their statio n was hardly a typical ham
rig. They used the 50-kW tran smitter of
the Evpatoria Planetary Radar in Crimea,
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CQ Communications, Inc.
25Newbridge Rd., Hicksville, NY 11801
Call800-853-9797 - Fax 516-681-2926

www.cq-amateur-radio.com

Shipping& Handling: U.S. & Possessions- $7 for the first
item, $3.50 for the second and $2 for eachadditional.

FREEshippingonorders over $100.
Foreign-calculated by order weightand destinationand

addedto yourcredit card charge.

RSGB Books from OO!

VHF/UHF Handbook
Edi ted by Andy Barter, G8AT D

RSGB , 2nd Ed., 320 pages . 1I'Ill"",!!!!_""1'IILl
This seco nd edition guides you
through the theory and practice
of VHF/UHF operating and
transmission lines . Includes
info on getting started,
antennas, constructing your
own equipment, satellite ops, I~II

local nets and specialize d L:!="""'::...-'-_ --'
modes.

Orde r: RXVUH $29.50

By Pat Hawker , G3V A

RSGB, 2000 Ed., 314 pages .
This third compilation of 'Tech
Topic' articles is a fasci nating
collection of circu it ideas ,
antenna lore, component news
and scie ntific discussion, all at
the most practical level.

Orde r: RSTTC 99 $27.50

Technical Topics Scrapbook
1995-1999

r IHF AntennaCollection
, RSGB , 2nd Ed., 2002. 252 pages.

"?;T I A collection of outstanding articles
and short pieces which were

== published in Radio
Communication magazine , Includes single- and
mult i-element, horizontal and vertica l antennas,
extremely small transceiving and receiving
antennas, feeders, tuners and much much more!

Order: RSHFAC $33.00

Practical Wire Antennas 2
By Ian Poo le, G3YWX

This significantly expanded and
fully revised edit ion includes
desig ns for a wide range of
practical wire antennas. Just
abou t every type of wire antenna
you could possibly imagi ne
with complete and easy to
understand designs

Orde r: RSPWA2 $23.50

Power Supply Handbook
By John Fielding, ZS5J F
2006 Ed., 288 pages,

How power supplies work , select
ing components , building and
modifying supplies, measuring the
finished supply, batteries, charg
ers, and equipment - it's all here!

Order: RSPS H $28.50

5 crp.30 AeKallpli 1962 r.

Simp ly this: Every interp lanetary trans
mission is also an interstellar one. In
2002 , Segey E. Gurianov calc ulated the
Nove mber 1962 position of Venus and
determined that this first EVE signal was
sent in the direc tion of the star
HD 131336, in the co nstellation Libra,
some 2 160 light yea rs distant. Th is means
that if any SETI scientists there are lis
tening, they might j ust send a reply our
way . Thus, be sure to listen for it-in the
year 6284 AD! 73, Paul , N6TX
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Figure 2. Thefeat desc ribed infigure I and the text was accomplished at afrequency
of 769 MHz (wavelength of 39 cm), integrating IO-second "dits" and 30-second
"dahs, .. and recovering the echoes of the three scielltists on a strip-c hart recorder

as seen in this newspaper account of the time.

.,." . , "" ' , , .." , ~..... ...... .. .,

Ukraine, into an array of eight 16-meter
parabo lic dis hes (see figure I). They
accomplished this feat at a frequency of
769 MHz (wavelength of 39 cm), inte
grating 10-seco nd "dits" and 30-second
"dahs" and recovering their echoes on a
strip-chart recorder, as seen in a news
paper acco unt of the time (figure 2) . All
of this was without today' s adva nced
DSP technology!

What does all of this have to do with
SETI, the reputed subjec t of this column?

I
\

I
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• 50w 2m, 45w on 440mHz
• Weather Alert
· 1000. Mems
• WIRESCapability
• WidebandReceiver (Cell Blocked)

CallNow ForYour Low Price!

FT-2000/FT2000D HF. 6M tcvr

· 100 Wwi autotuner· built-in Powersupply
• DSPfilters I Voice memoryrecorder
• 200W (FT-2000D)
· 3 Band Parametric Mic EO · 3 IFroofing filters

CallForLow Pricing!

Ult ra compac t HF, VHF, UHF

• 100w HF/6M. 50w 2M, 20wUHF
• DSPincluded · 32 colordisplay
• 200mems • Detachablefront panel (YSK-857 reqr

Call for Low Price!

FT-450AT HF+ 6M TCVR

• 100WHF/6M • Auto Tunerbuilt-in • DSPBui
· 500 Memories • DNR, IFNotch, IFShift

CallNow ForSpecial Pricing

FT-7900R

X-7RNX-7R Black

VX-8RNX-8DRNX-8GR
50/144/220/440 (VX-8R1DR)2m/440 wi Built -in GPS (VX-8G R)

• 5w (lw 222Mhz VX-8R1DRonly)
• Bluetoothoptional
• waterproof/submersible3 ft 30 mins
• GPS/APRS operation optional
• Li-ion Hi-capacity battery
• widebandRx

S0/2M1220/440 HT

• WidebandRX- 900Memories
• 5WTX (300mw 220Mhz)
• Li-IonBattery
• Fully Submersible to 3 ft.
• Built-in CTCSSIDCS
• InternetWIRES compatible

Now availabl in Black!

-- - ------ --
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VX-6R
2M1220/440 HT

• wideband RX- 900memories
• 5W21440 . 1.5W 220 MHzTX
• Li-ION Battery - EAI system
• Fully submersibleto 3 ft.
• CW trainer built-in

NEW Low Price!

• 50W2m/440t - 1watt 220Mhz
• TNC built-in. Bluetoothcapable
• Band scope built-in
• 500Memories

FTDX5000MP200w HF+ 8M Transceiver

• Built-in ACpowersupply
• High performance Receiver specs
• Two Independent Receivers
• Sharp Roofing filters built in
• Optional Micro-tuneunits · Optional DMU-2000

FTM-350R 2m/440 Dualband

Spring Specials
From Yaesu
ceupens shown expire5/31/10

• V.UN.VlU.U operation
• V.U full duplex · Cross Band repeater function
• 50W2M35WUHF
• 1000. Memory channels
• WIRES ready

CallNow ForLow Pricing!

· 100WHF/6M
• Auto Tuner built-in
• 3 roofing filters built-in
• DMU-2000 Compatible

CallNow ForLow Pricing!

• HF/6M12MI70CM • DSPBuilt-in
• HF100W (20W battery)
• Optional P.S. • Tuner · TCXO Built-in

CallNow ForOur Low Pricing!

FT-897D VHF/UHF/HFTransceiver

SALEM, NH
(Near Boston)
224N. Broadway. 03079

1
603) 898-3750
800) 444-0047

Peter, Kll M, Mgr.
sales@hamradio.com
Exit 1, 1-93;
28mi.No. of Boston
salem@hamradID.CDm

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

OAKLAND,CA
2210Livingston St.,94606
(510) 534-5757
(877) 892·1745
Mark, WI7YN. Mgr.
1-880 at 23rdAve. ramp
Dakland@hamradiD.cDm

ATLANTA, GA
6071 Buford Hwy.. 30340

1
770) 263-0700
800) 444-7927

Mark. KJ4VO. Mgr.
Doraville, 1 mi.no. of 1-285
allanta@hamradiD.CDm

WOODBRIDGE, VA
(Near Washington D.C.)
14803 BuildAmerica Dr. 22191

1
703) 643-1063
800)444·4799

Steve, W4SHG. Mgr.
Exit161 ,1-95, So. to US1
wDodbridge@hamradiD.cDm

DENVER,CO
8400E.lIift Ave. #9.80231

1
303) 745-7373
800)444-9476

John. W0IG, MQr.
denver@hamradID.cDm

PHOENIX, AZ
10613 N. 43rd Ave. 85029

1
602) 242-3515
800)559-7388

Gary, N7GJ, Mgr.
Corner of 43rdAve& Peoria
phoenlx@hamradiD .cDm

SUNNYVALE,CA
510Lawrence Exp. #102,94085

1
408) 736-9496
877)892-1749

Jon. K6WV. Mgr.
So. fromHwy. 101
sunnyvale@hamradID .cDm

SAN DIEGO, CA
5375Kearny VillaRd.. 92123

1
858) 560-4900
877)520-9623

Jose, XE2SJB, Mgr.
Hwy. 163& Claremont Mesa
sandiegD@hamradID.cDm

ANAHEIM, CA
(Near Disneyland)
933N. Euclid St., 92801

1
714) 533-7373
800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradiD.cDm

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

1
302) 322·7092
800)644-4476

Chuck, N1UC, Mgr.
RT.131 /4 mi., So. 1·295
newcastle@hamradID.CDm

BURBANK,CA
1525W. Magnolia Blvd, 91506

1
818) 842-1786
877) 892·1748

Eric. K6EJC, Mgr.
Magnolia between

S. Victory& Buena Vista
burbank@hamradiD.cDm

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

1
503) 598-0555
800) 765-4267

Leon, W7AD, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
pDrtland@hamradiD.cDm

j NEW LOCATION!



*220 MHz 1W (USA Version only)

Vertex Standard
US Headquarters
10900 Walke~ Street
Cypress, CA90630 (714)827-7600
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I)IJ MODE STORT LOCK SETUP LRP

Compatible with the worldwide standard
data-communications system,

APRS<l>, and Srnartfseaconinq" capabilities

Built-in Barometric Pressure Sensor

3 Speaker System
(including Built-in Dual Speakers on the rear

of the Control Head for FM Broadcast in Stereo!)

The Display Control Head is designed for
easy separation from the main RF power unit built

by tough aluminum die-cast;10ft control cable included
(Optional 20ft control cable available)
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• APRS~ is a registered trademark of Bob Bruninga WB4APR.
• SmartBeaconing,. from HamHUD Nichetronix

Specifications subject to change without notice. Some accessories and/or options may
be standard in certain areas. Frequency coverage may differ n some countries. Check
with your local Yaesu Dealer for specific details.

APRS

Dual Band (Spectrum Scope function)
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Large (5.2" x 1.6"/130 x 40 mm) dot matrix (264 x 64dots)
LCDdisplay for comfortable viewing for night and day.

Choose your favorite LCD display from
8 vibrant color options

Huge memory channel management capability!
500 Independent Memory channels

+ 9 Programmable Band Limit Memory Scan channels
+ 1 Rewritable Preferred channel for each Land R Band

Dual Band AF Monitor for listening to
FM/AM broadcast and monitoring ham bands as well

Multi-purpose Global Positioning System display
(with optional FGPS-1 GPS Receiver and Antenna.

Optional FGPS-2External GPS Receiver and Antenna is also available)

For the latest Yaesunews, visit us on the Internet:
http ://www.vertexstandard.com
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