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LINt: OF SIGf-IT
A Message from the Editor

The 2008 TAPR/DCC Conference

In all my years of attending conferences, I
have never see n such a well-organized
event as this year's TAPR/DCC confer

ence. Three factors contributed to the success
of the conference. First was the leadership
provided by TAPR president David Toth ,
VE3GYQ, and TAPR vice- pres ident Steve
Bible, N7HPR. They saw to it that all of the
oversight details were handled well.

Next was the on-the-ground leadership of
Kermit Carlson, W9XA, and Mark Thompson,
WB9QZB. Kermit and his crew were respon
sible for making sure everything worked prop
erly at the venue, the Chicago Holiday Inn
hotel. Among their responsibilities were mak
ing arrangements at the hotel, setting up and
operating the audio/visualequipment.The AN
equipment was provided by Ron Steinb erg,
K9IKZ, of RC Communications (more about
his part appears below). Mark was responsible
for working with local clubs and the local pub
licity for the conference. Both Kermit and
Mark were recognized for their hard work dur
ing the banquet (see photo).

Finally, as ment ioned above, Ron Stein
berg, K9IKZ, was responsible for the AN
and superb is the best way to describ e his
setup. Two large screens with flame-thrower
projectors were posit ioned on opposite sides
of the stage area in the main ballroom. In addi
tion, two remote, large-screen LCD monitors
and speakers were installed in the hallway and
the demo room, which allowed participants in
those areas to keep track of prese ntations.

As part of the AN presenta tion , durin g
breaks a rotating PowerPoint slide presenta
tion was projected and featured each of the
significant supporters of the conference. Be
cause CQ VHF was a sponsor, I was quite
pleased to see our logo as part of that rotation.

All of this superb organization provided the
setting for the excellent presentations that
were made throughout the weeke nd. Thanks
to Gary Pearce, KN4AQ, a DVD of eac h of
the presentat ions will be ava ilable for pur
chase in about three month s. Watch for an
announcement of its availability in my "VHF
Plus" column in CQ magazine.

On a personal note, I would like to say thank
you to all concerned for their very grac ious
hosting of my wife , Caro l, W6CL, and me dur
ing our all-too-brief stay at the conference.
Because of my church commitment on Sun
day morning, we had to fly back on Saturday
evening. Even so, the hospitality shown by all
to us during our stay was deeply appreciated.

Next Year's Conference
The leadership has agreed to hold the con

ference in Chicago at the same hotel in 2009.
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The TAPRlDCC banquet recognized some of
those who contributed to the success of the

event (left W9XA, right WB9QZB ).

A strong factor in this decision was the use of
the exce llent AN equipment this year, which
Ron agreed to make available again next yea r.
What helped make it possible to use the AN
equipment for the TAPR/DCC confe rence
was that it had been used for the W9DXCC
convention the prior week. In discussing the
AN availabili ty with me, Ron commented
that it made economic sense to keep every
thing in place for both eve nts.

A New Way of Hosting
Ham Radio Events?

Ron added that what would make eve n
more eco nomic sense in these times of belt
tightening was for ham radio organizations to
plan back-to-back-to-back eve nts. He sug
geste d that next year the W9DXCC conven
tion could be followed by a midweek eve nt
organized by an antiqu e radio organization,
which would then be followed by the week
end TAPR/DCC event. The benefit s could be
a possible hotel package for some who would
want to take in all three events, plus some sort
of discount price that could be negotiated for
all three eve nts. Also, having the same NV
equipment in place for the whole week would
be much less costly than installing and then
tearing down after eac h event. A final benefit
would be the cross-pollination of the hams
attending each others' eve nts. Hams attend
ing one event could learn about what other
hams are doing and maybe get some new ideas
for their own niches in the hobby.

RDnconcluded his conversation with me by
sugges ting that I consider promoting his idea

of multipl e eve nts being held consecutive ly
during a particular week. Perhaps other orga
nizers co uld follow Ron ' s sugges tion in other
parts of the country. For exa mple, a QCW A
chapter co uld piggy-back on a regional ham
fest to draw hams to both eve nts.

Growing Use of Technology
Certainly, the N V equipment used by both

the W9DXCC and TAPR/DCC organizations
raised the bar for future events. Several of the
attendees with whom I spoke at the TAPR/
DCC said that they had never ex perie nced
such quality in AN production. With the bar
set so high, what could be next?

In a conversation I had with Kermit
Carl son , W9XA, about that subject, he in
formed me that as the president of the Central
States VHF Society, he hopes to be able to
present online video streaming of the confer
ence at next year's eve nt, which will also be
held at the Chicago Holiday Inn. By making
the video streaming ava ilable, he plans to also
offer online registration for the eve nt so that
hams who are not able to travel to Chicago
will also be able to participate in the confer
ence. He added that the online arrangements
would include a talkback feature so that online
participants would be able to ask questions of
the presenters.

In making next year's CSVHFS confere nce
avai lable online, Kermit is borrowi ng from
the growi ng interest in online and distance
education. For a variety of reaso ns, people are
not able to travel to central locations to take
co urses .The answe r to this dilemm a is the use
of the evo lving internet technology to make it
possible for students to receive comparable
education at their distant locations.

A collateral benefit for what Gary Pearce,
KN4AQ , and Kermit are doing (Gary with his
DVDs and Kermit with his online access) is
the archiving of the presentations that were
made at the eve nts. By way of Gary' s DVDs
and the subsequent downloadin g of the videos
from the CSVHFS conference, hams will have
access to technical presentation in ways that
never before have been ava ilable. Both local
hams and hams in far-away DX locations will
be able to gain know ledge and insight from
the presentat ions made during what had pre
viously been isolated conferences .

It could very well be that along with setting
the bar for future A/V commitment to a con
ference, the TAPR/DCC confere nce may
have also provided the germination point for
the future of knowledge transfer and cross
pollination for the Amateur Radio Service.

Until the next issue. . . 73 de Joe, N6CL
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Long-Range Summer 6-Meter Paths
Between The U.S. and Japan

The "Magic Band" is full of mysterious propagation modes. Here WB2AMU
comments on the Short-path Summer Solstice Propagation (SSSP) theory
put forth by JE1BMJ,

By Ken Neubeck, * WB2AMU

During this past summer there were a numb er of interest
ing occ urrences on 6 meters, parti cularl y in the area of
long-distance contacts being made, not only with the

East Coast of the U.S. into Europe, but also to Japan into var-
ious parts of the U.S. during the month s of June and July! Thi s
latter path has been the topic of intense discussion by many 6
meter operators regard ing what the actual propagation modes
are that cause dthi s to occ ur.

In my previous article entitled "Observing the Double-Hop
Sporadic-E Phenomenon on 6 meters," which was published in
the Summ er 2008 issue of CQ VHF, I discussed the occ urrence
of double-hop sporadic-E durin g the summer months. Typically,
the presence of certain multiple-hop sporadic-E path s has
allowed for the eas tern part of the U.S. to work into western
Europe (e.g., Spain, Portugal, and the Azores). This path was
observed regularly this past summer.

Also durin g this summer there were seve ral days when high
power stations in Japan were able to work rt:Jany stations in the
U.S. running high and sometimes moderate power. A number
of 6-meter aficionados have started using the phrase Short-path
Summer So lstice Propagation (SSSP) to describ e this path in
lieu of the traditional multiple-hop Sporadic-E model. (For
more information on SSSP, see the article by Han Higasa,
JE I BMJ, elsew he re in this issue. ) The introducti on of this
model has created a bit of controve rsy and a lot of thought-pro
voking ideas. However, because of the near-regul ar occur
rences of the U.S. to Japan path on 50 MHz this summer, some
thing besides the traditi onal multiple-hop sporadic-E model
may be needed to explain what has been happenin g.

Th is article will exa mine both the SSSP model, the traditi onal
multipl e-hop model , and the feasibility ofeac h. As this is a phe
nomenon that is relatively new , there has been a lot of specu
lation invo lving init ial obse rvations, and hopefull y through
careful study this subject can be addresse d properly.

History of Japan to U.S. 50-MHz QSOs
Over the years there have been a numb er of contacts between

Japan and the West Coast of the U.S. that have been recorded
on 6 meters, both via the F2 mode durin g the high solar acti v
ity yea rs and via multiple sporadic-E hops durin g the summer

*CQ VHF Features Editor, 1 Valley Road, Patchogue, N Y 11772
e-mail: <wb2alllu@cq-vhfcolll>
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month s. However, contacts between Jap an and non-We st Coast
parts of the U.S. during the summer have been happening more
often on 6 meters becau se of increased activity on the band ,
parti cul arly with the appearance of high-power Japanese 6
meter stations.

Some of the contacts made between the U.S. and Japan on 6
meters durin g the latter part of the last century were documented
in a paper by Jon Jones, N0JK, entitled "Multi-hop 50 MHz
Sporadic-ETranspacific Propagation" which was presented in
the Proceedings of the 27th Conference of the Central States
VHF Society (1993).

In his paper, Jon discu sses a contact that was made by WB0
DRL in Kansas with JR3HED during the June 1992 ARRL

Figure I. Plot of50-MHz QSO betw een KHHA in Kansas and
JE6URG in Japan. (Graph courtesy of Bill Hohnstein. KHHA.)
The plot, constructed by Bill Hohnstein, KHHA, is ofthe 6-meter

'path between his QTH in Kansas and JA6URG. located in
southern Japan , durin g the summer of2008.

Visit Our Web Site



Figure 2. Grids worked by KfJHA on July 29 and July 30, 2008.
(Graph courtesy of Bill Hohnstein, KfJHA.) The fi gure shows
a total of 17 different grids worked by KfJHA ove r a two-day
period. The timing of this opening would seem to fall out ofthe
time f rame of an SSSP-based propagation model and would

seem to reflec t a multiple-hop sporadic-E fo nnation.

VHF Contest at 0600 UTC on the Saturday of the contest. It
took many calls and repeats for the contact to be compl eted . It
was speculated that this was at least a five-hop sporadic-E event
using a conventi onal model to explain this path . Jon also notes
in his article that there were previous events that had been
observed some year s before 1993 during the summer month s
that invol ved other stations in the Midwest and Japan!

Thi s path was experienced many times during the summer
of 2008. One station that had excellent success is that of Bill
Hohn stein, K0HA, with a typical6-meter QSO takin g the path
that is show n in figure I. Bill also worked many different gr ids
in Japan during the two-day period of July 29th and 30th, as
shown in figure 2.

The conditions for such a path to occur would require the sta
tion in Kansas or a surrounding area to point its dire ctional
antenna towards the north west (roughly in the 300- to 320
degree direct ion from Kansas), while the Japanese station would
point northeast (at 120 to 130 degrees). Signal s for this path
would generall y be weak . Therefore, multi -element arrays of
five or more elements seem to be the rule and usuall y with sig
nificant levels of power. It would seem that a different path was
observed between California and Japan, as there wo uld be a
more pronounced polar cross ing involved based on the direc
tion of the antennas.

Multiple-Hop Sporadic-E Model
One point concerning the feasibil ity of a five- hop sporadic

E eve nt occurring on 6 meters centers on the statistical proba
bilit y of such an event. Figure 3 shows what this basic multi 
ple-hop sporadic-E model for a contact between Kansas and
Japan would look like. It is noted that two- and three -hop events
are occasio nally observed on 6 meters durin g the peak of the
sporadic-E season, which usually occ urs durin g Jun e and Jul y
for many stations in the U.S. These peak month s often favor
directions such as the East Coast U.S. and part s of Europe.

Howe ver, while two- or three-hop propagation occasionally
is observed, rarely have four -hop or five-hop eve nts. Thus, it is
sa fe to say that those event s are rare, espec ially on a daily basis
between the East Coa st into areas past wes tern Europe, such as
eastern Europe and the Middle East.

Examining the geometry involved for stations in Florida to
work into Japan by multiple-hop sporadic-E on 6 meters sug-

Thin Sporadic-E layers (at 100 km height)

Japan

Figure 3. Multiple-hop sporadic-E model for a 50-MHz QSO between Kansas and Japan.
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gests a minimum ofsix sporadic-Eformations be involved using
a conve ntio nal model as shown in figure 3. However, based on
many years of observations, it see ms odd that there would be
several days of multiple-hop sporadic-E on the same path and
not anywhere else. For exa mple, it is hard to find multiple-h op
sporadic-E events of long distance between the U.S . and other
faraway locations in the Northern Hemi sphere durin g the sum
mer month s, let alone observe them for a few days in a row!
Thus, it wou ld appear on the surface that there is something
unique abou t the 50-MHz path between the U.S . and Japan that
does not see m to be rep licated anyw here else.

There are some favorable fac tors involved in the possibilit y
of a co nsis tent multi-hop sporadic-E path between Japan and
the U.S. Measured as early as the Intern ational Geo physical
Year (IGY) 1957- 1958, Japan and the surrounding areas in Asia
have been observed to have the highest incidence of sporadic
E of any location on the planet durin g the summer. Therefore,
it is reasonable to conclude that multi -hop sporadic-E between
Japan and other areas such as the U.S. has a realistic chance of
occurring, in part because of the high amount of sporadic-E
activity in the vicinity of Japan.

Now fast forward to the yea r 2008. Th is summer there were
a significant number ofobservations on 6 meters between Japan
and the U.S., part icularly during the days befo re, on, and after
the Summer So lstice . These eve nts usually occ urred aro und the
same time per iod of 0000 to 0200 UTC, where it is the early
eve ning hours in the eastern U.S. and early mornin g in Japan .
One example is provided by the log of Dick Peacock, W2GFF,
which shows a num ber of QSOs during this time between his
stat ion in southern Alabama and Japan . Using CW, he worked
JE IBMJ on Ju ly 9, JH0RNN and JA7Q VI on Jul y 10, and
JE IBMJ again on July 12. RST signal report s on his end ranged
from 539 to 579 . It seems truly amazi ng that this path occ urred
for three day s in a four-day period in ear ly July!

Incidentally, Bob Mobile, K ISIX, has co llected several JA
to U.S . observations from different stations durin g 2008 into
one da tabase at th is internet locat ion : <http://k lsix.com/
SSSP%20EVENTS%202 008.pdf> . In rev iewing his data, one
can see a period of eight days in Jun e and Jul y when Japan was
either heard or worked by stations located in the Midwest and
sou thern U.S. (in particular, Florida, Alaba ma. and Texas).

With these many days of occ urrences between stations in the
U.S. and Japan during this time period , and based on observ a-.
tions in other directions, there is spec ulation that it seems high
ly unl ikely that the mechanism was purely sporadic-E in nature,
particularly since the path was going over the northern polar
region. Indeed, past observations invo lving auro ral-E, or A uEs.
show that those long-range co ntacts can occ ur during the sum
mer months, and it would not be impossible that this type of
phenomenon could be involved in the path between the U.S.
and Japan.

It appears that there are some uniq ue long-distance path s on
6 meters that are repea ted eac h summer season. The transat
lantic path between the eas tern U.S. and the coastal areas of
western Europe genera lly can show up as a regular double-hop
sporadic-E path that takes place between May and August, as
disc ussed in my above -mentioned article in the Summer 2008
issue of CQ VHF.

Thi s year I observed approx imately ten such openings
between May and August, with the grand finale for this path
occurring on August 1, when I was able to work six different
countries in the same general area of southern Europe and north -
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ern Afr ica on 6 meters CW during the ear ly eve ning hours:
the Azores, Spa in, Portu gal, Madeira Island, Balearic Islands,
and Morocco.

Double-hop sporadic-E path s can occur longer than two
hours. However, it would see m that trip le-hop and quadru ple
hop openings generally would be of shorter duration. Therefore,
imag ine the idea of a five-hop or six- hop sporadic-E path being
the primary model as show n in figure 3 between the U.S. and
Japan lasting for an hour or more ! Could there be a geophysi 
ca l phenomenon that is unique for the days surrounding the
Summer Solstice that could bepart of the reason for this path.
If so, what phenomenon could this be?

Short-Path Summer Solstice
Propagation (SSSP) Model

Thi s uniqu e path has had its share of obse rvations . Th e paper
' ''SSSP: Short-path Summer So lstice Propagation," wr itten by
Han Higasa, JEIBMJ, which was published in the September
2006 issue of the Japanese magazine CQ Ham Radio, and sub
sequently translated by Chris Gare, G3WOS , looks at another
model besides the multi-hop sporadic-E model. This paper,
which appears elsew here in this issue of CQ VHF magazine,
discusses the traditional mult iple-hop sporadic-E model and
then proposes a mode l that states that the 6-me ter signal comes
off at an appropriate takeoff angle into the ionosphere and never
touches down in between. Typically, the stations from Japan
who are wor ked via SSS P are running high power at I KW, and
the signals are usually very wea k, like EME signals.

Th is mode has been called the whispering mode in the past.
Han sugges ts that the phenomenon Polar Mesosphere Summer
Echo (PMSE) I , which is characterized as a strong radar echo
phenomenon that occ urs in the polar regions at 80 to 90 km above
the ground, may be involved. PMSE has been observed betwee n
150 and 210 days a year between the end of May and the end of
July, which matches the time frame for the Japan to Nort h
America eve nts on 6 meters.

Han also states that the reason why this path seems to only
happen on 6 meters is becau se: "The PMSE reg ion refracts our
50-M Hz signals espec ially efficiently, and I believe this to be
one of the main reaso ns why SSS P has been repo rted on 50
MHz and not on 28 or 144 MHz for many years." Also Han
states that it is hard to make definitive co nclusions without sup
porting scie ntific observations by rockets and other means.

It has been observed that the Japan to U.S. path is not con
fined to only high-power stations. Jon Jones, N0 JK, was able
to co mplete a QSO with JA7Q VI using his indoor 2-element
Yagi and 100 watts in June 2006 . He noted that JA7QVI had a
so lid signal that was easy to copy, in con trast to SSS P whisper
wea k signals noted by other sta tions. He also noted that on
August I , 2008, K7BG in Mont ana used 50 watts to work
JL8GFB. Therefore, there appear to be two varia tions to the
path , one where signals are strong (multiple-hop spora dic-E?)
and one where signals are very week and require very high
powe r (SSSP?).

The key compone nt of the SSSP model is the fact that the sig
nals would nevertouch the gro und in between the stat ions, behav
ing in similar fashion to a chordal-hop F2 skip that is observed
durin g 6-meter long-path propagation. Thu s, a purely SSS P
based model without any sporadic-E hops would be something
like that depicted in figure 4. However, through examination of
existing scientific literature such as the paper "Polar mesosphere
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I Kansas

Signal stays in E-region
without returning to earth

Polar Mesosphere
(at 85 km height)

I Jaoan

Figure 4. Theoretical SSSP model fo r a 50-MHz QSO between Kansas and Japan and no combinations.

summer echoes (PMSE): review of observations and current
understand ing" by Rapp and Lubken (Atmos pheric Chemistry
and Physics, 4, 260 1- 2633,2004) one sees a numb er of obser
vations that would make the model that is depicted in figure 4
highly unlikely.

For one thing, this paper notes that the lowest lat itude (far
thes t south) PMSE has bee n observed is at 52 to 55 deg rees N
and as far north as 75 to 78 degrees N. Strong electro n density
of 5000 cha rged particles per cubic ce ntimeter has been
observed in the PM SE at 85 to 90 km above Earth. This is a
slightly lower height than sporadic-E form ations, which fall in
the 90- to I05-km range. Th us, based on the height of this PMS E
format ion and the actua l coverage of the form ation , it see ms
highly unlikely that the formation alone is capable of sustain
ing sig nals in a chorda l-hop fashion for such a long distance

fro m the middle of the U.S. into Japan . In fact , base d on the
geometry, a PMSE formation may only cover the distance cov
ered by two sporadic-E hops. The refore, I beli eve that a more
likely ex planation that embraces both models is a co mbinat ion
of both sporadic-E propagation and a PMS E-b ased propagation
mode. However, more data from the sc ientific side wo uld be
needed in order to support this theory.

It appears that stations located in southern Florida, southern
Alabama, or southern Texas wo uld have to be linked towards the
northern U.S. via a sporadic-E link based on the fact that often
the southern US stations ca n hear stations in the Mich igan and
Minn esota areas during the path into Japan. Thi s would suggest
at least one sporadic-E link based on the distance betwee n the
southern and northern U.S. Most likely, there would have to be
a seco nd sporadic-E path as well that goes from the northern sta-

Polar Mesosphere
(at 85 km height)

I Florida

Signal stays in E-region
without returning to earth

Figure 5. Combined SSS P and sporadic-E model fo r a 50-M Hz QSO between Florida and Japan
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tions into the lower part of the Arcti c
region . Also with Japan having the high
es t incidence of sporadic-E in the wor ld,
there is most likely at least one, and per
haps two, sporadic-E formation that l in~s

the Japanese stations into the lower Arctic
reaion from their end as well. Thu s, a pos
sible co mbination model using PMSE
would look like figure 5, where there are
sporadic-E formations that link in.t~ the
PMSE formation, followed by additi onal
sporadic-E formations. .

Could there be a similar PMS E-type SIt
uation for the southern polar area on 50
MH z? The answer is possibl y yes, but
because of the small number of stations
that are located in the southern latitud es
primarily Australia, Argentina, and South
Africa- such a path wou ld inherentl y be
harder to detect. Also, it must be consid
ered that the incidence ofsporadic-E is not
at the same level in this area of the world
as it is in the area of Japan. Therefore, this
reduced level of sporadic-E may be a fac
tor as to whether such a path could appea r
in the Southern Hem isphere. (It is noted
that the area of South Africa has the low
est incidence of sporadic-E during the year
of anyplace in the wor ld.)

Therefore, it now appea rs that the sum
mer mont hs ' Jap an to U.S. path is a
unique path on 6 meters that does not
see m to have any co unterpa rt path in the
So uthe rn Hemi sph ere. Th e No rthe rn
Hemi sph ere path benefit s from the large
number of Japan ese and North Ame rican
operators on 6 meters, with man y of them
having excelle nt ant enna se tups and
high-power capability.

In addition , besides this large number
of ham s on 6 meters, the acti ve use of
spotting sites on the intern et has been a
major factor in coll ectin g data. One such
s ite is run by ON 4KST: <http://www.
on4kst.info>. It saw a lot of internation
al ac tivi ty at key tim es during the day
whe n Jap anese stations we re able to
announce their opera ting frequency for
U.S. statio ns to listen for them .

Now,wha t about eve nts that occur out
side the PMSE phe nomenon window of
the solstice period-i.e., openings that
occ ur durin g the month o f May or during
the latter part of Jul y? Th is may suggest
that the multi-hop sporadic-E model
wo uld probably be more applicable and
valid than the SSSP model. Indeed , this
would leave us with two basic models,
both of which are valid, with stipulations,
as follows:

I . Multiple-h op spo rad ic-E-during
May, Jun e and Jul y.

www.cq-vhf.com

2. Sporadic-E hops plus PMS E-dur
ing Summer Solstice, aro und 0000 UTe.

Summary
There is still not enough inform ation at

this time to make any kind of co nclusive
statemen t regardin g the probable propa
ca tion modes invo lved in a path between
Jap an and part s of the U.S. during the
summe rtime sporad ic-E season on 6
meters. There is no do ubt that sporadic
E activity is at least a part of this path ,
regardl ess of which model. is used . .

The increase in obse rvations has high
light ed some characteri stics of such a
path , and observations of other l ong~~ange

path s have pro vided some a.ddl~lOnal

inform ation with regard to the likelih ood
of several sporadic-E hops occ urring at the
same time for an extended period .

It would be great if there were ongoing
scientific program s that could co llect rel
eva nt data that would help determine what
the geophys ica l phenomenon is that is
involved in these unique 6-metercontac ts.
However , the sad truth is that there are cur
rently a limited number of these programs
and thought ful spec ulation is all tha.t can
be done at this point. Eventually, science
may catch up wit h ham rad io observa
tions. just as happened in the 1930s when
the sporadic-E phenomenon and the auro
ra phenomenon both were discovered as a
radio propagation mode on the amateur
radio 5-meter band by U.S. hams.

Th erefore, it is important that ham s be
enco urage d to co ntinue to co llec t such
obse rvations to make temporary models
until the opportunity to improve upon
these models can occ ur. The observations
present ed in this article are only a sta~t

ing point, and more will be need ed 10

orde r to bett er charac terize the phenom
ena involved in this unique path .Th is will
be a cha lleng ing area for 6-meter opera
tors in the future!

Note
I. For further reading on PMSEs see: "Ob

servation of polar mesosphere summer echoes
with calibrated VHF radars at 69 degree s in
the Nort hern and Southern Hemispheres." by
R. Latteck , W. Singer, R. J . Morris, D. A.
Holdswort h, and D. J. Murphy, Geophysical
Research letters. Vol. 34, Ll 4805, 2007.
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SSSP: Short-path
Summer Solstice Propagation

Two years ago, JEl BMJ developed a th eory to expla in long-distance propagation on
6 meters. While his theory has become somewhat dated and even he is re-examining
parts of it, it is still considered a viable theory to at least partially explain the long
distance propagation. It is presented here as a means of comparision with WB2AMU's
article , which begins on page 6.

By Han Higa sa, * JE1BMJ

Figure 1. A model of "Multi-hop Es." We need to ask ourselves whether this is
really correct.

For many years DXers on 50 MHz
have been surprised by the unex
pec ted and excellent shor t-path

propagation from Japan to Europe and
Nort h America . In 2006, short-path
QSOs from W to EU and KL7 to EU were
also reported. This propaga tion, which
occ urs aro und the Summer Solstice of
June 2 1st, has generally been described
as "multi-hop sporadic-E' and has been
repor ted from the 1970s onward. I would
like to ask: "W ho undertook the surveys
or deep studies on this type of propaga
tion?" and "W hy has it been assumed to
be multi-hop sporadic-E?"

SSS P, or S3P, is an acro nym for Short
path Summer Solstice Propa gation, a
name that Chris, G3WOS , and I have
called this type of propagation and that I
believe not to be based on multipl e hops.
SSS P has been discove red in the North
ern Hemisphere, but symmetrically there
should also be similar propagation at the
Dece mber Solstice in the Southern
Hemisphere. Because the December Sol
stice is called the Wint er Solstice in the
Nort hern Hemisp here , one might want to
call it SWS P (Short-path Winter Solstice
Propagation), but in this article I will refe r
to both SSSP and SWSP simply as SSSP
to avo id any confusion.

Here I defi ne SSSP as the short-path
propagat ion around the June Solstice in
the Northern Hemisphere and the similar
propagation around the December Sol
stice in the Southern Hemisphere.

In June 1999, I first found SSS P
thro ugh a 50-M Hz CW QSO with Toivo,

"e-mail: <je1bmj@jarl.com>

This article was origina lly publis hed in the
September 2006 issue of the Japanese mag
azine CQ Ham Radio. English translation
was assisted by Chris Gare, G3WOS. Re
printed here with permission from JE I8MJ.
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OH7PI , and up to the year 2006 I con
tinued runnin g propagation tests called
"The Six Metre Propagation Test Cam
paign around the Summer Solstice ."
Although the amount of collected data is
small and the exact mechanism is yet
unknown, here I will introdu ce and
hypothesize about the cause and nature
of this type of propagation.

Why Has It Been Called
"Multi -hop Sporadic-E"?

Figure I shows the usual model of
mult i-hop sporadic-E . In this model 50
MH z signals are refracted by E- layer
clo uds and reflected or bounc ed from the
surface of the Earth seve ral times be
twee n the transmitter and receiver
often described as one-hop or two-hop
sporadic-E. However, I believe that as
suming this mode of propagation stretch
es credibility when talking about summer
short-path propagation between Japan
and Europe.

Assuming the height of the E-cloud to
be about 90 to 100 km, the maximum one
hop distance will be around 2,000 km. The
distance of JA- EU propagation is
between 10,000 and 12,000 km. Thu s, the

number of hops via class ic multi-hop spo
radic-E needs to be five, six, or even more.
With JA- NA paths, we have a large area
of sea on the path , but on the JA- EU path
there is only the Eurasian continent and
no water. Thus, the 50-MHz signal will be
scattered and/or absorbed by the ineffi
cient ground surface.

The short-path JA- EU QSOs seen this
year are strong at the peak and the tone
of CW signal is pure with little or no dis
tortion-i.e., they do not appear to have
been dis persed or sca tte red from, as
would be expected, a signal that has been
exposed to multiple reflections from the
Earth's uneven ground. Such distort ion
can eas ily be observed on EME signals.
Because of this issue, I am confident that
the multi -hop sporadic-E model is not
adequate to explain the propagation we
have experienced this summer and for
which I have adopted the term SSSP.

The Discovery of SSSP
In the spri ng of 1999 I acquired a spe

cial station license of I KW output for 1.8
MH z to 50 MH z. As in many countries,
in Japan we need an explanatory docu
ment for the applicatio n of a I-KW out-
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3.000 km maximum

Figure 2. A model of the nearest control point ofsSSP.

9. Power: A high transmitter ERP is
needed. Stations with 100 or 200 watts
and a single Yagi are possible, but the
crest time or usable time is short.

Possible Mechanism
for SSSP Propagation

I will attempt to explain the core mech
anism behind SSSP. Many of you know
that I am just one of the many radio ama
teurs around the world who operate on 50
MHz and I myself have no way of direct
ly measuring electron density in situ or by
rocket-based observation. Even so, I am
confident that SSSP has a different prop
agation mechanism from that assumed for
multi-hop sporadic-E, the usual model
accepted for this type of propagation.

Figure 2 shows the first control point
(Point A) at which the 50-MHz signal is
bent. I assume that point A could be locat
ed in either the E-Iayer or the higher F1
layer. If it lies in the E-Iayer, the height
of Point A is around 90-100 km with a
maximum one-hop distance of about
2,000 km. If the control point lies in the
F I-layer, the height would be around 200
km and the maximum hop distance would
be 3,000 km . •

Please note that in the SSSP model the
path never actually touches the ground.
When it is assumed that Point A lies in
the E-Iayer, the second control point
(Point B) is a maximum of3,000 km away
from. a station. If Point A is assumed to
be located in the F I-layer, Point B is a
maximum of 4,500 km away.

It is often said [Ref. I] that the F I-layer
is likely to occur in the daylight time of a
summer season and constantly has an
MUF of 4 to 5 MHz which is nearly inde
pendent of solar activity. When assuming
F I-layer as the first control point of a 50
MHz signal, the incident angle should be
less than five degrees by the secant law.

In the actual SSSP openings I have expe
rienced, I have had to set my stacked Yagis

Not touch to the
surface of the ear th

:I
\
\
\
\
\
\

peak of Cycle 23 was 1999-200 I . The
year 2006 was the bottom of Cycle 23' s
solar activity. Please note "none" in Table
I means no data was obtained. There is a
possibility that propagation occurred.
However, if it did it was not noted.

Characteristics of
SSSP Propagation

The following is a summary of the
characteristics of SSSP propagation ob
tained through my activity and tests:

I. Band: 50 MHz.
2. Period of occurrence: End of

May through end of July every year
(Northern Hemisphere) and around the
December Solstice (Southern Hemi
sphere, extrapolated).

3. Time ofpropagation:JA-NA, 2100
0200 UTC, morning in JA, evening/night
in USA; 0400-0900 UTC afternoon in
JA, night/morning in USA ; JA-EU,
0400-1000 UTC, afternoon in JA, morn
ing in Europe.

4. Antenna direction: On or near short
path azimuth.

5. Paths: Mainly JA-NA, JA-EU.
However, West Coast W-EU and KL7
EU have also been reported. Almost all
paths are in the daylight area of the Earth
and all are in the same hemisphere. (Note:
To date, SSSP has been seen in the
Northern Hemisphere only, but there is a
possibility in the Southern Hemisphere.)

6. On JA-EU opening: 5Bs have fre
quently been reported (4X and ZC also
but less frequently).

7. Length of openings: Open areas are
"spotty" on both sides and move on a day
by-day basis.

8. Signal strength: Generally signals
are weak with slow 10-30-second QSB
and without any flutter. This is one of the
features of the propagation that provides
evidence that the signal path of SSSP
never touches the surface of the Earth.
More on this later.

put license for 50 MHz. In my applica
tion I wrote that I wanted to study FAI
(Field-Aligned Irregularities) in the E
region, as this was a newly found and cur
rently unexplained phenomenon on the
amateur bands. After the initial inspec
tion of the KW station resulted in ap
proval, I was praised by the inspection
officer for the document explaining my
requirement for high power on 50 MHz.

After ajust a few months, on the evening
of June 23, 1999, I found that the 48.25
MHz TV carrier from Europe was strong
and I called CQ on 50.105 MHz. Almost
immediately Toivo, OH7PI, called me.
The QSO was the first QSO between JA
and OH in Cycle 23. Toivo's CW signal
was a pure tone with slow QSB of around
10-30 seconds. From that day, I called CQ
every day on 50 MHz, and many stations
in a wide variety of European countries
(including SM, OH, G, GO , DL, SP, OZ,
YO, F, PA) gave me received reports of
my signal via the internet.

Furthermore, on July 10, a very strong
opening started between JA and SM7FJE
and around 35 JAs were lucky enough to
have made QSOs to Europe. In addition,
I completed a QSO with Y04AUL. This
QSO has been recognized as the first
YO-JA 50-MHz QSO following YO
stations obtaining permission to operate
on 50 MHz.

From 1999 to 2006 I have been running
"The Six Metre Propagation Test Cam
paign" around the Summer Solstice and
have called CQ on 50 MHz for many days
every single season. I have often posted
messages to the UKSMG announcement
page regarding the campaign and dis
cussed the nature of this propagation

However, reception ofmy views was not
always particularly good . Almost all the
contributors over the years thought that the
widely accepted mechanism of multi-hop
sporadic-E was the simplest explanation.
Nevertheless, now I am happy to report
that many other 50 MHz operators are open
to the idea that this propagation is actual
ly caused by a different mechanism, one
that I have called SSSP.

A turning point was the unprecedented
and totally unpredicted almost daily
occurrence of strong JA-EU propagation
during the summer of 2006 extending as
far as the UK on several days. Table I
shows a summary of JA-NA and JA-EU
SSSP openings from 1990 to 2006. It is
clear that the same kind of propagation
occurs almost every year and is seeming
ly not influenced by solar activity; the
peak of Cycle 22 was 1989 -1991 and the
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Figure 3. A model ofend-to-end SSSP.

Table I. SSSP openings f rom JA to NA and EU. / 990- 2006

Bragg Scale of thre e meters can be tran s
lated to the frequ enc y of 50 MH z. The
PMS E region refracts our 50-MHz sig
nals especially efficiently, and I believe
this to be one of the main reasons why
SSSP has been reported on 50 MHz and
not on 28 or 144 MH z for many years.

Th e avera ge height of the PMSE region
is 88 km abo ve the ground, which is by
coincidence very near to the height of the
E-Iayer. The PMSE region con sist s of
suspended ice particl es that are cau sed by
the very low temperature of around
1500K at that height. Multiple studies
regarding the polar mesosphere hav e
reported that such a low temperatures are
a resu lt of the greenhouse warming effect
that we are familiar with these day s.

I would now like to attempt to expl ain
the complete mechanism ofSSSP (see fig
ure 3). The E- (or F/- ) layer provides the
neare st control point for the stations at
both end s of the link and the PMSE region
connects the two control points over the
polar region . The 50-MH z signal will be
bent at the neare st control point and will
propagate through the PMSE region cov
ering the Arctic pole without ever touch
ing the surface of the Earth. I believe this
to be the core proposed mechanism of
SSSP and provides a good explanation for
the lack of distortion and the strength of
signals I have observed in my study.

If SSSP does use the PMSE region as a
type of chordal propagation, we can say
that SSSP is a co mpletely new type of
propagation caused directly by the effect
of greenhouse warming due to the activi
ties of human s. For all of us, SSSP is a
newly disco vered propagation on our ama
teur bands. If so, that ' s really excitin g!

We can monitor the electron den sity of
the auroral ov~l in the Arctic polar area
on a nearly real-time basis by looking at
<http://www .sec . no aa.gov /pmap/
pmapN.htrnb-. On this page we can imag
ine how 50-MHz signals could propagate
ove r the polar region .

Figure 4 shows the image of the auro
ral oval of the Arctic pole at 0600 UTC
on July 19, 2006. Thi s was one of the
excellent day s when I made many QSOs
with European stations via SSSP. The
map shows how a high electron density
area covers the JA- EU path.

In the Southern Hemi sphere, SSSP
should also occur around the December
Solstice . Operators on 50 MHz in ZS, YK ,
ZL PY, LU, CE , and other areas in the
Southern Hemi sphere are reque sted to
look for this "aun atural" gift as Chri stmas
comes near!

been observed between 150 to 210 day s
of the yea r. PMSE also exactly matches
the time period when we see SSSP prop
agati on , between the end of May and the
end of Jul y. It is also reported that PMSE
occurs at 52-78 degrees N in the Northern
Hemisph ere and has a Bragg Scale of
three meters.

In regard to the expl anation of PMSE
and the Bragg Scale , I would recommend
that you search the intern et for further
information , as there are many papers and
articl es on this subject. Th e paper enti
tled "Polar Mesosphere Summer Echo
(PMSE): review of observati ons and cur
rent understanding" by M. Rapp and E.
J. Lubk en, 2004, can be obtained direct
ly from <http://www.copernicus.org/
EG U1acp/acp/4/260 I/acp-4-260 I.pdf>
[Ref 2]. I believe this is the best paper for
radio amat eurs.

In this arti cle I simply mention that the

PMSE Region

1990: June KL7
1991: May KL7
1992: June W6, W7; July YU, OK, OH, OE, DL
1993: none
1994: none
1995: July W6, W7, YE7
1996: July KL7
1997: none
1998: May W6; July W5, W6, W7
1999: June OH, SM, YO, W; July W5, W7
2000 : June W5, W6, W7, W8, W9, Wl!J, KL7; July W5, W6, W7, W9, Wl!J , YE
2001: June W6, W7, KL7, SP, S5, 9A, OK, OZ, PA, H89, OE, OH, DL, 58, JY ; July W6,

W7, KL7
2002 : June W6
2003: June W6, W7, YE, 58 ; July W5, W6, W7, UXl!J, Z3, 9H, LZ, 9A, SP, YU
2004: June I, SP. OH, ES. 9H, UT. 58, W6
2005: June W7, 9H, G, SY8 , LY, OH, YU, YO, I, 58 ; July W6, W7, KL7, 1,58
2006: May, June, July, many Wand EU!

to an elevation angle of around 15 degrees
compared to normal F2 propagation when
it is usually set to near zero degrees.
Therefore, it is likely that Point A is near
er than the model shown in figure 2.

At the present time I believe that the E
layer is a more likely contend er for the
first contro l point at both the JA and EU
ends of the path. I ass ume that the 50
MH z signal in Jap an is bent at the first
control point (Point A) above the Japan
Sea and reaches the second control point
(Point B) at around 55 degrees N, which
is located near the Lake Baikal in eas tern
Siberia. From Point B the 50-MHz signal
is carried by the region of "Polar Meso
sphere Summer Echo" (PMSE). PMS E is
a strong radar ec ho phenomenon ob
tained by radar obse rvations at both north
and south polar region s at around 80-90
km above the ground.

It is reported [Ref 2] that PMS E has
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Author Sidebar
Whi le this article was written in 2006, I would like to point out

that my opi nions concernin g my findings remain flexib le. For exa m
ple, I worked abo ut 450 QSO s with North American stations
including KL7s, XEs, and HI3TEJ-in this 2008 season, and have
reac hed the conclus ion that we might need some other propa gation
model to explain the SSSP .

This mode l is much affec ted by geo mag netic activity; when the
K-index is high , the aurora l ova l around the north pole turn s to red
(ref: POES-N graph page, meanin g higher electron density) and the
SSS P likely disturb ed ; when the co lor of the auro ral ova l is yellow
to orange and has a thick area in the direction of the sun and the part
comes to the midpoint of the two stations, the prop agation will like
Iy occur.

In this SSS P article I mention ed a connection to the PMS E and
that the prop aga tion will last until aro und the end of Ju ly. However,
we experienced the ope ning toward EU and NA until the midd le of
Aug ust.

At least we can say that the path does not touch the Earth-mea n
ing that it is a chordal hop-and as the path run throu gh or near the
aurora l oval, it may be much affected by auroral activities .

Althoug h the content of this or iginal SSSP articl e is older than
current know ledge , I think it is wor th reading and co nsideri ng as an
introdu ction to the mystery of the natural phenomena, as well as
what we need to address in the future.

One other point I need to menti on in regard to SSSP is con
cerned with the elevation angle of my antenn a. Figure 5 shows
my current antenna system with 10 degree s of elevation angle .
I am using two IO.7-meter boom , 8-element Yagis with an ele
vation mechani sm . The stacking distance is 7.7 meters and the
average height is 30 meters AGL.

I am using 35 meters of RG 17A/U coax cable. The Yagis are
based on the CL60XZ from the Create Design company, opti
mized using the YO and AO software by K6STI. Thi s hori
zontally polarized , vertically stacked pair of Yagis exhibits very
high SNR (sig nal to noise ratio) on 50 MH z compared to a sin
gle Yagi configuration because of the sharp and clean radiation
pattern in the vertica l plane.

Additionally I am using a TS-940 and Ff-IOOOMP with a
homebrew transverter and a I-KW output linear amplifier. The
receiving conve rter consists of a 2SK57 I VHF FET and a dou
ble balanced mixer. Thi s conve rter exhibits a low noise figure
and high gai n, which is good enough for my DXin g activities .
My S-meter always reads S I to S2 because of the high gain of
the converter and because of artificial noise from the residen
tial area surrounding my shac k. However, I need high sensi
tivity, especially on 50 MH z.

Th e high dynamic range and noise blanker of the legendary
HF band flagship transceivers address these challenging oper
ating condi tions. In the Japanese mark et these old tran sceivers
ca n be obtained at affo rdable prices, and they are very well suit
ed for combining with 50-MHz tran sverters.

To buy one of these inex pensive tran sceivers seco nd hand
and use a tall tower with large or stacked antennas and low-loss
large diameter coax for 50 MH z is the best way. Through under
standing and realizing the law and the rule s (yes, Zen and the
Art! ), building an exce llent sys tem is not diffi cult today .

When I increase the elevation angle of my Yagis (for instance
from 0 to 10degrees), the level of incoming noise decreases sub
stantially, by up to 6 - 10 dB. Thi s is becau se of the elimination
of nearby noise interfere nce received on the underside of the
main lobe. When further increas ing the elevation angle, I fre-
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Figure 4. Map showing the electron density ill the auroral oval
at 0600 UTe Oil luly 19, 2006.

quently observe that the OX signal can be heard clearly, where
as the level of interference rapidl y decreases. As a result , the
SNR of OX signals is much impro ved and this is very helpful
when copying weak signals buried in the buzz when using SSSP.

In this yea r's sporadic-E season, from the end of May to the
end of Jul y 2006, I made some 180 QSOs with EU stations,
including HV0, and 80 QSOs with NA stations, including W,
VE, and KL7. For almost all of these SSSP QSOs I found that
the optimal elevation angle was in the range of 10-1 5 degrees,
although this maybe a particular result of my ow n locat ion, sys
tem , and the antenna. As the exac t prop agat ion character istics
of SSSP propagation are still unkn own, the general access angle
of elevation is also unkn own . I heard sta tions using a single
Yagi without elevation and they were makin g SSSP QSO s qu ite
easily. Th ey had a broad main lobe and could attain literall y a
wide range of propagation .

Stations with stacked Yagis should have a high SN R and a
low eleva tion angle , but without an eleva tion mechanism they
will ultimately suffer poorer SN R because of the weak OX sig
nal from higher elevat ion angle and the loud TV buzz being
simultaneo us ly recei ved . I recommend a single long-boom
( 1.5- 2.5 WL ) Yagi with or wi thout an elevation rotator, or ver
ticall y stac ked Yagis with an elevation rotator for SSS P.
Alth ough a single Yagi has a broad main lobe and can easily
adapt to any of the types of prop agation encountered on 50
MH z, the elevation mechani sm will also make sense in imp rov
ing the SNR of weak OX signals.

The Great Days of SSSP
Figure 6 shows the GoogleEarth prop agation map

(http://www.dxers .info/google/earth/i ndex. php) that Chri s,
G3WOS, downloaded on Jun e 14, 2006. Th e path s-including
JA- EU, JA-5B, and JA-5T are indicated on it.

On that day I had QSOs with G4IGO, G3WOS, G4FVP,
SV ILK , SV ISB, 9A6R, G4R GK , and some Italian stations.
Amazi ngly, Nicolas, 5T5 SN , gave me a report from Africa,
about 13,500 km away!
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On July 19 (see again figure 4) I com
pleted QSOs with the following stations:
NL7Z, OK IMAX, 151AR, ON7GB,
DL7QY, OH2BC, 15TAT, DJ3TF,
LY3UM, LY3DA, DL3BUE, SM3GS K,
OH2BP, ON7BJ, DL7CM, DUOE,
F8ZW, OH2MA, DK3WG , DM2A YO,
ON4AOI, PA3GND, DJ2BW, and others.

Conclusions
Altho ugh there are st ill many unre

solved or unknown phenomena in rela
tion to SSSP propagation at the present
time , I hope many 50-MHz enthusias ts
will con tinue to survey, research , and
exploit SSS P. For reaso ns outlined in this
article, this newly discovered mode of
propagation provides QSO opportunities
across great dis tances that were ei ther
unattainable or unnoticed in the past.

Our primary goal should be to take
advantage of this opportunity which pro
vides considerable exci tement equivalent
to that experienced at the peak of the solar
cycle using F2 propagation. SSSP even
occurs in the dip of a solar cycle. I look
forward to having an SSS P QSO with
many ofyou on 50 MHz in the near future!

Figure 5. JEI 8MJ's 10.7-meter boom, 8
element Yagis stacked 7.7 meters apart

with an elevation rotation mechanism.
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The Basement Laboratory Group:
A Pioneering VHF Club

Part 2 - Walt Morrison, W2CXY

Th is second installment of WA2VVA 's look back at our p ioneers focuses on
someone dear to him , his fathe r.

By Mark Morrison,* WA2VVA

Figure 1. Photo ofa Weston Electric Light Company employee in 1938.

The factory in Newark, New Jersey
is now silent. No longer do the
dynamos run there, singing their

distant song. No longer does the arc light
cast its bri lliance upo n the gro und be low,
nor do the cobblestone streets surround
ing this place give any clue as to what
happened there so many years ago.

However, in the not-so-d istant past,
this place was a beacon for indu stry and
technology. It was here tha t the sta nda rds
for measuring electricity were firs t es tab
lished, born of necessity in the develop
ing years of the second industrial age .
Thomas Edison lived nearby, as did the
captains of ind ustry.

Yet for one inventor, a che mist by
trade, work was a passion and th is place
was home. This was the Weston Elec tric
Light Company, founde d by Dr. Edward
Weston, ho lder of over 300 pa tents and
co ntemporary, nay co mpe ti to r, of
Tho mas Edison. Weston ' s fac tory in
Newark was the firs t of its kind , ded i
cated to the production of fine ly crafted
carbon arc lamps and the dynam os need 
ed to run them.

Weston eq uipment was used in some
of the earliest examples of publ ic light
ing, first in Newark and then in major post
offices and parks across Ame rica . In
1883, Weston equipment was even used
to illuminate the Brookl yn Br idge. In
1887, Weston invented the first truly per
manent magnet that would becom e the
backbone of electrical measuring appa
ratus for decades to co me.

*5 Mount AilY Rd.. Basking Ridge. NJ 07920
e-mail: <mark!home@ao/.com>
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Weston also invented a photo-electric
cell that was used in photographi c expo
sure meters popul ar at the time. Weston ' s
grea tes t achieveme nt, however , may
have been his founding of the Newark
Technica l School , now the New Jersey
Institute of Technology , where many a
yo ung man got his start in the age of
power and lighting.

On e such man was Walter Morri son ,
who as a young man in the 1930s worked

at Weston by day and attended Newark
Te chni cal Sc hool by night. Th is was a
goo d fit, as Weston made ins truments for
photograph y as we ll as radio, bo th avid
interests of Wa lt's. On at least one occa
sio n, Wa lt brought his ca mera to the
Weston Instrument faci lity on Fre ling
huysen Avenue for a beh ind-the-scenes
look at the place. The photograph in fig 
ure I fro m 1938 shows one of Walt' s co
workers at the controls of a Model 766

Visit Our Web Site



Figure 2. Pins fro m 1932 ARRL Hudson
Division Convention.

direct-reading osci lla tor, part of a trio of
products marketed for the new fie ld of
FM radio, the latest invent ion of radio
pioneer Major Edwin Armstro ng.

Completi ng the trio were the Model
772 Super-sensi tive analyzer and the
Model 787 UHF oscillator, the latter tun
able from 22 MHz all the way up to 150

Figure 3. QSL
card of Gerald
Jeapes, G2XV.

MH z. Weston advertised that such a wide
frequency range "s afeguards aga inst ob
so lesce nce in the event of changes in as
signed frequencies ." Th ose familiar with
the tragic story of FM radio ca n apprec i
ate that sta temen t.

In 1931, atthe age of 17, Walt rece ived
his firs t and only ca ll, W2CXY. Almost
immedia tely Walt showed an interest in
VHF co mmunications, as illustrated by
the pins show n in figure 2 from the 7th
Ann ual ARRL Hudson Div ision Conven
tion held in Newark the following year.

..!.../f'J_'-_
TIME

U M!.l ...J_
YOU WERE

Q .. ':i... R). ....
ON

FONE / QIN

While Wa lt may have been " listening"
on VHF, he was "talki ng" on the HF
bands, as illus trated by the QSL ca rd
shown in figure 3 from Jul y 1938. Note
what appears to be a large Weston meter
on the left of the picture.

Later that same year the C BS Radio
Network aired Orson Welles' historic
"War of the Worlds" program, creating
panic among the listening public and traf
fic jams as many sought the safety of the
surrounding hills. Whether Walt was
among them is unknown, but the photo

/

- ---; --

I ·
I .

Figure 4. Photo of Walt Morrison and Edna Carhart in Long
Valley, New Jersey.

www.cq-vhf.com

Figure 5. Photo of the VHF antenna collection near Newark,
New Jersey.
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W2CXY
3...".,.11.

W. Q. M(JT{1';I:3 b1'l

Figure 6. QSL card of Walt Morrison, W2CXY.
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Edward P. Tilton, Conton. Conn.cticut. U. S. A.

ONE OF THE ~ ~ ~ L HEADQUARTERS GANG

Figure 7. QSL card ofEd Tilton, WI HDQ.

in figure 4 suggests he would have been well-prepared. It
shows Walt and another Weston employee, his future wife
Edna Carhart, resting beside his 1936 Ford in Long Valley,
New Jersey. Note the vertically polarized Yagi antenna sup
ported by bamboo poles. The Yagi was only introduced to the
U.S. in 1932, so this is arguably one of the earliest uses of
such an antenna for mobile/portable use . The 2-meter band
was not allocated to amateurs until 1945, so this may be a
2 1/2-meter antenna.

In 1940 Walt left Weston to work for the Prudential Insurance
Company, one of the greatest friends that Newark has ever
known, and full of opportunity for young engineers interested
in the growing field of power and lighting. Walt worked in the
Architecture and Engineering Division, where he designed
power and lighting systems for the many buildings that "the
Pru" would construct for itself and others. Walt worked there
for 40 years before retiring in 1982.

The tightly spaced houses in the suburbs of Newark made
it challenging to erect serious VHF antennas, but Walt and his
friends were up to the task. This picture, figure 5, shows
how far serious hams were willing to go back then . The tower
as shown and the many VHF beams belonged to one of
Walt's friends .

In the 1940s Walt and his family moved to the town remem
bered in the "I Love Lucy" television series when Lucille
remarked, "The traffic was backed up all the way to East
Orange, New Jersey!" Figure 6 is Walt's QSL card from the
era. Walt and his family lived on North Grove Street.
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Walt's logbooks are very detailed from the 1940s into the
1950s. The earliest entries reveal names that would become
lasting friendships, including one QSO dated April 7, 195 I
with BLG founder Carl Scheideler, W2AZL. On subsequent
pages we see other familiar names, including East Coast VHF
legends such as Tommy Thomas, W2UK, and Ed Tilton,
WI HDQ. The QSL in figure 7 confirms a QSO between
W2CXY and Ed, also in 195 I.

In 1953, when W2UK and Paul Wilson, W4HHK, first exper
imented with meteor scatter on 144 MHz, it was Ed Tilton who
established the requirements for a valid contact. When Tommy
and Paul finally met those requirements in 1954, they were cred
ited with the very first meteor-scatter QSO ever made on 2
meters, something for which they received the ARRL Merit
Award.

The "Basement Laboratory Sessions" were held most
Thursday evenings at the QTH of Carl Scheideler, W2AZL.
This informal gathering of "underground engineers," as W2UK
would refer to them, provided an opportunity for VHF opera
tors to meet and discuss various VHF projects. One such pro
ject even got the attention of the U.S. Army as illustrated by a
curious letter Walt received from the U.S. Army Map Service
in May of 1955. This letter was in response to Walt's proposi
tion to use the moon as a reflector of coherent light waves for
communications purposes.

Walt may have gotten the idea from the Century of Progress
Exposition years earlier when Dr. Weston's innovative photo
electric cell was used to detect light from the star Arcturus and
then trigger the huge arc light that symbolized the beginning of
that great event. Included in the Army response was a three-page
letter from Mr. John O'Keefe, the man later credited with the
discovery of the Earth' s pear shape and a champion of the laser
reflectors left on the moon by Apollo astronauts.

Unfortunately, the response was not encouraging, as a suit
able source of coherent light had not yet been invented.
However, when the laser was invented some years later, MIT
scientists proved that it could be done. It is interesting to note
that Mr. 0' Keefe 's letter suggested a potential mode of VHF
communications that to my knowledge has not yet been exploit
ed. Details will be revealed in a future article.

Many antenna parties brought people together for the express
purpose of getting someone on the air. Figure 8 is Walt's array
in 1956, shortly after it was erected by "the basement engineers"
at Walt's new QTH in Chatham, New Jersey. The tower was
70 feet tall.

Walt's station included an AN/ARC-I military transceiver for
local 2-meter work, and a modified SCR-522 driving ISO watts
into a pair of 4-125As for DX work. On the receiving side, the
classic W2AZL crystal-controlled converter provided IF output
to a Collins 75A-4 receiver. Accessories included an audio fil
ter salvaged from a surplus RAK-7, a Lamb Noise Silencer, and
a "Pan adaptor," the latter used for watching and chasing mete
or-scatter "pings" in real time. A Collins KWS-I K (identical to
the KWS-I but without the matching power supply ) was used
for HF liaison work setting up schedules and assisting with VHF
contacts.

Many amateurs collaborated on building projects, often fol
lowing plans written by amateurs and published in QST, CQ,
73 and ham radio magazines. Carl Scheideler's 417A crystal
controlled converter became a classic after its appearance in
QST. Carl and Walt spent hours building these converters and I

either giving them away or selling them to others. In the 1990s
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In 1956, Walt organized a large group
of hams for a Christmas audio tape to be
sent to Tommy Thomas, KH6UK, and his
wife Helene in Hawaii. Walt document
ed the voices of many old timers and VHF
pioneers, including Carl Scheideler,
W2AZL, Paul Wilson, W4HHK, Walt
Bain, W4LTU, Frank Lester, W2AMJ,
Tony Shepard, VE3DIR, and others.
Many of them described their accom
plishments for 1956 and what they hoped
to accomplish in 1957.
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One example, figure 10, is a report from
Bob Turk, W7LEE, in Parker, Arizona,
who reported hearing W2CXY on 2
meters in 1956, representing an amazing
2 100 miles! Note that the record-break
ing contact between BLG associate
Tommy Thomas, KH6UK, and John
Chambers, W6NLZ, was sti ll a year
away, so this was big news to the ama
teur rad io community. Those familiar
with the Perseids meteor shower shou ld
recognize the date on this card.

Figure 8. The 2-l/Ieter array of W2CXY
in Chatham, New Jersey circa 1956.

Walt found one at a local ham flea mar
ket and recognized it as one that he had
constructed. It was easy to tell from the
trademark thumb screws that he used on
such projects.

Some of the hams in the W2CXY log
book became well known in VHF circles
years later. The QSL card in figure 9 is
from 14-year-old Joe Tay lor, now recog
nized as the Noble Prize winning Prince
ton physicist who recently revol utionized
meteor-scatter communication with his
WSJT signal-processing software. This
software makes it possible to comp lete
meteor-scatter contacts prac tica lly any
time of the year.

In the 1950s flexib le-fi lm tape re
corders became popu lar, and many ama
teurs used them to record and share the ir
work with others. Although nothing
could replace a good ear for making con
tacts, audio recordings provided objec
tive evidence that such contacts had been
made. W2CXY recorded the sig nals of
many others during VHF contests and
schedules. Some of his more memorable
recordings are those of W0IFS,
K0EMC, W5RCI, W5AJG, W4LTU,
and W5FAG, all with ranges greater than
1000 miles at a time whe n 500 miles was
something to brag about.

Just as important as tape recordings
were the written listening reports, as
these could indicate potential DX paths .
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BY WALTER J. MORRISON! W2CXY

Figure 12. Photo of W2CXY with the "stovepipe final" VHF
amplifier, circa 1956.

Som(' R es ult» Achiered and O IJ st·r"," ;oll .• illud e During t h e
August ,l1t1It'or Slwu't>r

Project Perscids-1957

penci l being stuck into an access hole, which promptly lit the
penci l on fire! This part of the stat ion is now on Long Island,
New York .

In 1957, the official beginning of the International
Geophysical Year (IGY ) provided an opportunity for VHF
enthu siasts to contribute toward the understanding of the world
around them. The ARRL publi shed a special newsletter for the
purpo se of documenting the events and call s of those participa t
ing. The Propagation Research Project, as it was called, allowed
amateurs around the world to coordinate their activ ities and share
finding s with other "observers." This was also the dawn of the
space age, and for the VHF enthu siast, an opportunity to explore
and document the unknown.

The IGY got off to a big start when the Russians launched
Sputnik in October 1957. The logbook of W2CXY shows that
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Figure 9. QSL card of Joe Taylor, K21TP, circa 1955.
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Figure 10. QSL card of Bob Turk, W7LEE, circa 1956.

One of the hams Walt recorded on his Chri stmas tape was Paul
Wilson, W4HHK, the person credited with making the first mete
or-scatter contact on 2 meters with Tommy Thomas, W2U K.The
card in figure II documents what Paul believed to be the first
New Jersey to Tennessee aurora contact on 144 MHz.

In 1957, Walt assembled this "stovepipe final " VHF amp li
fier with input and output cavitie s tunable from 60 MHz to 450
MH z (see figure 12). He adapted it to use Eirnac ' s new
4CX 1000A, which Walt recei ved from Eimac for evaluation.

Representatives from Eimac showed quite a bit of interest in
this device. One demonstration for a top Eimac rep invo lved a

Figure II . QSL card ofPaul Wilson, W4HHK, circa 1956. Figure 13. Article by W2CXYfro m QST, November 1957.
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l 44-Mc . Transatlan t 1c Tos ts

Figure 14. From PRP News.

W2CXY .. 111 operate on 14 . 095 Me. arod 144. 01 Me. a1multaneously t rans mi t t ing "lOY
TEST IGY,TEST IGY TEST EUAL 14095 /144010 DE W2CXY " at abo ut 20 v , p.m . for f iv e mlnutae
ccm:o nclng a t 1330, 1900 and 0300 GMT (0630, 1400 and 2200 EST) on Seturdaye end Sundays
and at 2330 OMT ( 1630 EST) Mondaye to Fr 1deye. The five -mlnuta tren sml s e l on per10d .. 111
altarnate .. l th e1mller 11etenlng perlode on bo th banda .

Equl I ment to be ueed by W2CXY Includee a Coll in s KWS-lK r unni ng 1 kv , to a ground
plene on 14 Me. For 144 Mc ., the t r ansmitter compr i s es a modiflsd SCR522 driVing push 
pull 4-l2511s slso r unni ng 1 kv. inp ut snd feed i ng a 40 -e l eme nt erray cons1sting of r our
16 ft. long yagls speced 12 ft. by 12 ft. on a 70-ft. tover. A new coax ial U nal us 1ng
an Elmac 4CX100<lA tunable from Eo to 450 14c. w111 be ccmpleted soon. The s tation 1s
350 ft . a bove sea l e ve l with a relatively c Ica r- pa th t o the Atlant1c 20 mHes north
east of Cha tham, New Joraey . Beat of luck Walt!

Holland (see figure 14). Although suc
ces s eluded them, this was one of the ea r
liest coordinated 2-meter tests across the
Atlantic and possibl y the only one co n
ducted as part of the IGY .

In April of 1958, Walt wrote an article
for CQ maga zine entitled "Mode rn
Dilemma-144 Megac ycl e Style" in
which he described a real-life situation
involving late-ni ght VHF openings into
rare OX territory. Th e dil emma wa s
whether or not to alert his meteor-scatter
partner Carl , W2AZL, to a rare opening
with Ruddy Ellis , W4LNG, at the risk of
disturbing Carl' s famil y.

During the summer of 1958, Walt took
best OX by working the Perseids meteor
shower and rose to the top of the 2-meter
standings . Th e "2-me ter standings," pub
lished monthly in QST, was the "Who 's
Who" of VHF operators. Thi s sing le
achi evement ensured Walt a spot in the
column for the next 16 yea rs.

Operation Shotput provided a uniqu e
opportunity for VHF enthusiasts to extend
the reach of their signals. In October of

described meteor-scatter operations in
the November 1957 issue ofQST(see fig
ure 13).

Ever vigilant in his que st to expand the
2-meter horizon , in 1958 Walt coordi
nated trans atlantic tests with amateurs in

The informat1on tor this i tem ceee t o us t he long way 'roundj PRP observer We.lt
' .lorr 1eon, W2CXY, CIUllO up ..1th the 1dea, ee nt 1t of f to the Rad10 SOc1e ty of Great Br1ta1n,
and .. e read about 1t 1n the xerch , 1956 RSGB Bulletin. Walt feele that neitl:e r met eor
no r auroral propa ga t.t on l oo k too good for a cccmp11ehlng tha t dream of two-metar ope r ators,
a transa t lantic contact . He be11eves t hat three poee lb H 1tl ee r emain -- tonospher-Ic
scatter unde r cond t t.t on a of 1ntens e F2 l ay er 10n1za t10n, moon bo unce or tropospher 1c
propagat10n. Whataver the mode of pr opsgation, then , the a Igne I a , 1f there at all, .. 111
be extremely ..eek, Obv10usly an emulat10n of the W6NLz-KH6uK ef fort Is called for, mak
1ng uee of t he best poee1ble eq u1pnent .

he mon itored the Russian satellite in the
first few da ys after its launch. Something
else the logbook shows are the numerous
2-me ter co ntacts Walt made that year ,
including those needed to win the ARRL
VH F co ntest for top one-band score. Walt

Figure 15. W2CX Y 2-me ter arra y positioned for a moon
bounce attempt .

Figure 16. The W2CXY Klystron and magnet power supplies,
circa 1959.
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Figure / 7. General bronze dish, fro m Scatt er Propagation
Theory and Practice, published by Howard W. Sam s in / 956.

1959, an aluminized Mylar balloon was launched from Wallop s
Island , Virgini a. This was the first (vertical) launch of the ECHO
satellite series, something that allowed testing to be performed
prior to putting an actual satellite into orbit. Althou gh the bal
loon ruptured into thousands of pieces that resulted in a spec
tacular sight visible all the way to Canada, it provided a once
in-a-lifetime opportunity for the few amateurs who participated,
including W2CXY. Signals from all along the East Coas t could
be heard from W2CXY and others as they successfully bounced
their 2-meter signals off the surface of this artificial satellite.

Becau se the ba lloo n was only at altitude for about 12 min
utes, those who participated had to scramble to get on board.
What is sig nif icant is how Walt and the others used this bal
loon for co mmunications purp oses a full eight month s before
Bell Lab s did the same thin g with the orbiting version of
ECHO I. I often wonde r if Carl Scheideler , who worked for Bell
Labs at the time, might have given Walt and other East Coast
VH F enthusiasts adva nce not ice of this rare opportunity. Thi s
is believed to be the first time any kind of manmade space reflec
tor was used for amateur communications.

Early moonb oun ce work was attempted by many amateurs
alread y es tablished with high-power 144-MHz stations. First
attempts usually invo lved pointing the beam toward the moon ,
with no particul ar method of trackin g its motion . Thi s was eas
iest to do when the Moon was on the horizon. Man y discovered
the gro und gai n that could be achieved in this mann er. Although
the legal limit for 144 MH z was I KW at the time, it was gen
erally bel ieved that sufficient antenna ga in was needed on both
end s of the circuit in order to be successful. Most conside red
19 dB the minimum gain required . Thi s meant stacked Yagis
and high power. Figure 15 shows Walt' s arra y positioned for
an early 144 -MHz moonb oun ce test.

Some ex peri me nted wi th ext ra- long Yagis, referred to as
"Long Johns," while others thought collin ear arrays provided
more directivity. In the end, while man y amateurs reported hear
ing their ow n echoes, es pecially when the Moon was low on
the horizon , the size of the array, the height of the tower, the
requirement to track chan ges in altitude and azimuth, and eve ry
thing else needed to make it work were big challenges.

More attractive in some ways was the parabolic dish, avail
able as mi litary surplus, which offe red high gain in a compact
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Figure / 8. W2CX Y dish, Chatham, New Jersey, circa / 962.
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Figure 19. QSL card of Ed Q 'Connor, W27TM.

size. Of course that meant moving from 144 MH z to the high
er band s, such as 432 MH z or 1296 MH z, and for many a VH F
station, this was akin to starting over. A 432-MHz station co uld
be asse mbled using components similar to those used for 144
MHz, but since the legal power limit was only 500 watts, 432
MH z was not favored for moonboun ce. The next logical choice
was 1296 MH z, where the legal limit was 1000 wa tts.

Th e pro spect of doing serious moonbounce wo rk posed
something of a dilemma for Walt. Not being ab le to support
simultaneous 144 MH z and 1296 MH z setups, he apparently
dropped out of 144 MH z to dedi cate his tim e and resources to
building the first amateur UHF moonboun ce station in the State
of New Jersey, and one of only thre e in the United State s (the
others bein g W6HB and WI FZJ at the time).

In 1959, Walt co ntacted the Eitel-McC ullough Co mpa ny
(Ei rnac) to ex press interest in construc ting an amateur 1296-
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MH z moonbounce station, if only the
necessary Klystron components could be
obtained. As a result of his effo rts, not
only did Eimac provide such equipment
at no cos t, but later followed up with per
haps a dozen such devices for others,
including Tommy Th oma s, KH6UK, and
John Chambers, W6NLZ.

Th e pictu re in figure 16 shows the
Eimac Klystron (rig ht) and the rack
mounted magnet power supplies built by
W2CX Y (left) prior to being relocated to
Infoage in Wall , New Jersey.

While Carl Scheideler , W2AZL , and
Bill Ashby, K2TKN, provided ass istance
on the receivi ng side of the W2CXY
moonb oun ce station, Ed O 'Connor,
W2TTM, helped locate and tran sport a
IS-foot parabolic dish from Long Island,
New York to Chatham, New Jersey. The
di sh was a "precis ion parabola" con
struc ted by the General Bron ze Company
(we ll known for its radio tele scope work
at Arecibo) and specifically designed for
SWR test purposes. Th e picture in figure
17 shows Walt ' s dish, or one identi cal to
it, being used for feedh orn testin g at the
Ge neral Bron ze facilit y in the 1950 s.

Th e year 1960 was the year that radio
amateurs first boun ced radio signals off
the moon for a valid QSO. Although Walt
did not parti cipate in that historic QSO,
he was part of the chain of eve nts that
helped make it happen . Hank Brown,
W6HB , of Eimac later credited Walt as
be ing part of the motivation for making
it all happen . Here' s what Hank had to
say in his Se ptember 1960 QST articl e:

The project received a trem endous boost
when Walt Morrison , W2CXY , co ntac ted
Hank and told him of East Coast interest in
the undertaking. Accordingly, seve ral Eimac
u.h.f. transmittin g klystrons were modifi ed to
reac h a frequency of 1296 MH z and one was
shipped to Walt, and another to Sa m Harris,
W I FZJ.

Th e Chatham location was rea lly flat ,
with space for working outside on beam s
and towers. In 1961, Walt turned atten
tion to getting his dish up and running. At
the peak of the space race, a parabolic dish
in the bac kyard (see figure 18) was so me
thin g unusual. People would often slow
down as they drove down the stree t and
a few of the more curious actu ally go t out
of their ca rs to take a closer look . Walt ' s
dish was last ow ned by Ed O'Conn or ,
W2TTM.

On the evening of March 15, 1962,
Walt ' s team- which included Ed
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O ' Connor, W2TTM, Carl Sch eideler ,
W2AZL , Bill Ashb y, K2TK N, and a few
others-succee ded in bouncing a 1296 
MH z signal off the moon into the dish of
WI BU in Medfi eld , Massachu setts. Sam
Harri s, W IFZJ , had this to say in the May
1962 issue of QST:

W2CXY and his gro up of basement engi
neers, which includes such notabl es as
W2AZL , K2TK N, K2GQI , W2HAC [sib
K2HACl and others too numerou s to mention,
are also on the air both tran smitting and
receiv ing. As a matter of interest I did receive
a short transmission from them by way to the
moon on the night of March IS-the firs t
moonb oun ce signal we have heard at WIB U
since August of 1960.

Co ns ide ring that Walt' s signal was the
first to be heard by Sa m since 1960 ,
W2CXY app ears to be the third amateur
station to eve r reflect a 1296-MHz sig
nal off the moon to be heard by another
station.

In the 1970s, Walt kept a low profil e on
the VHF band s, but did maintain a pres
ence on 2 meters by installing a Drake TR
72 in his Ford Pinto and travelin g around
the country. Walt attended many of the
Cent ral States VHF Society Conferences
with his good friend Carl , W2AZL, find
ing particular enjoym ent in the VHF pre
amplifier noise-figure contests.

In the 1980 s, Walt redi scovered the
thrill of makin g co ntacts in the "World
Abo ve 50 MH z," only this time on 10
GH z. BLG member Ed O 'Connor,
W2TTM, and others had been active on
this band for some time and encouraged
Walt to get back into the action. Walttook
up the challenge in typic al fashion : Build
it yourse lf and build it big! Whil e most
of his friend s chose the ubiquitous RCA
sate llite TV dish and gunplexe r se tup,
Walt went with a 4-foot spun-aluminum
dish and the less common Travelin g
Wave Tube (TWT) amplifier. Here was
all the thrill of makin g your ow n equip
ment , se tting it up on mount aint ops, and
working schedules aga in. Som e of the
hams Walt worked on 2 meters in the
1950s were worked aga in on lOG Hz. Th e
QSL ca rd in figure 19 document s j ust
such a contact betw een Walt and Ed
O ' Connor, W2TTM, in Au gust 1990.
The inscription on the back read s:

Wa lter.
Happ y to be your first Mass. con tact & your

best 10 GHz to date. Thi s is like reliving the
old days on 2 mtrs.

73, Ed

The Yaesu FT-817ND is an improved , de
luxe version of the hugely popular FT-817. It
includes 60 meter coverage plus the new
high capacity FNB-85 battery. The radio is a
fully self-contained, battery-powered, low
power amateur MF/HF/vHF/UHF trans
ceiver . Great for portable QRP operation!

Receive this bright orange urban bag FREE
with your FT-817ND from Universal Radio .
Visit www.universal-radio.com for details !

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
+Orders: 800431-3939
+Info: 614 866-4267
www.universal-radio.com

For 10-GH z operations Walt and his
friends see med to favor the historic Twin
Light s Lighthouse ove rlooking Sand y
Hook, New Jersey. Once the home of a
great arc light , this place provides a spec
tacul ar view of the Atlantic Ocean and
New York City. Marconi chose this site
for radio tests some 100 years earlier (in
1899) and later estab lished the first wire
less telegraph station in the U.S. that was
capable ofboth transmitting and receiving
on a regular basis. It was also from this site
that Walt completed his final QSO.

Th e Twin Light s Lighthou se once had
its ow n power hou se, complete with
dynamos and steam eng ines that pow
ered the grea t light until [9 [7, when it
was deemed too ex pensive to keep oper
ating. However , now the lighthou se is
silent. No longer do the dyn am os run
there, sing ing thei r di stant song . No
longer does the arc light cast its brilli anc e
upon the gro und below, nor do the co b
blestone stree ts surro unding thi s place
give any clue as to what happ ened there
so many yea rs ago. However, in the not
so-distant past, thi s place was a beacon
of indu stry and techn ology.
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VHF-Plus Contesting
on a Shoestring

Many of us hope that our p rogeny consider taking up our wonderful
hobby. Here K7SZ describes his initial successes with his grandson L1yam.

By Rich Arland,* K7SZ

My ll -year-old grandson. Llyam, ope rating my Yaestl FT-726.

Occasionally something happens
that makes me think our ham radio
hobby has an actual chance of

enduring into the foreseeable futu re.
Ergo , my II -year-old grandson, Llyam.
A couple of years ago, while working on
the ARRL's QRP book , Llyam ap
proached me about possibly building one
of the small QRP kits that I had managed
to amass over the last couple of years.

Wow! A chance to win a newcomer to
the rank s of amateur radi o ! Why not ?
That started what has become in recent
month s Llyam's ques t to become a ham
radio operator. Th is is a good thin g. I
rememb er becoming interested in radio
at aro und his age, shortly after my dad ' s
console radio shocked the heck out of me.
(Mom would say, "He 's never been the
same since .") That experience whetted
my appetite and I j ust had to learn more
about what "bit" me! Fifty-plus yea rs
later I am still learning, and it has been
one heck of a ride. For Llyam to express
interest in learn ing about radio and want
ing to obtain his ham ticket is a real treat.
A few more Llyams and I think our hobby
has a chance to survive quit e well!

Together we built one of Rex Harp er,
W IREX' s "Tuna-Tin- II" transmitter s
for 40 meters. Llyam learned how to sol
der properly (he now corrects me when
he sees me trying to cut corners with a
solder ing iron ), how to read a basic
schematic, how to understand resistor
and capacitor codes, how to use a VOM ' s
basic functions, how to wire a circuit, and
how to perform the all-important "smok e
test." It should be noted here that Llyam's
first kit went toge ther without a hitch (not

*25 Amherst Ave., Wilkes Barre, PA 18702
e-mail: <richard.arland@verizon.net>
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counting putting the label on the tuna tin
upside down, but that' s a whole other
story) and the "s moke test" went flaw
lessly. Listenin g to the milliwatt trans
mitter in a monitor receiver tuned to 40
meters (7040 kHz, to be exact) reall y
excited him .

This was full y documented by my
daughter, Maja, who took a ton ofpicture s,
some of which ended up in the QRP book.
Llyarn , now world famous, is still full of
questions and eager to learn more . A trip
last year to the Military Radio Collector' s
Association (MRCA) meet at the West
End Fairgrounds near Gilbert, PA, pro
vided a chan ce for him to widen his radio
horizons by being introduced to a differ
ent facet of the radio hobby: collecting ,

restor ing, and using milit ary electronics
(primarily HF and VHF radio gear). The
30-plus attendees treated Llyam like roy
alty , and KIBOX gave him a PRC-IO
(low-band VHFIFM man-pack radio set)
to restore ! Of course the real reason I
brought him along was to crank the hand
generator for the GRC-9 ! Nothing like a
10-year-old with Jots of energy !

By now I suppose you are wondering
what all this has to do with VHF-plus. In
his quest for his license, Llyam has duti
full y been study ing the que stion pool ,
using his flash cards, asking endless
que stion s, and having very little fun in
the process. Unfortunately, today 's kids
need a lot of instantaneous feedback to
maintain thei r inte rest in a project. It is
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Llyatn on the roofholding on to the mast that supports the loop
antennas.

the same with Llyam. He needs some "hands-on" to keep his
interests kindled and burning brightly. Enter the September
VHF QSO Party the weekend of the 13-14, 2008.

In the early 1990s I purchased a Yaesu FT-726 tri-band
VHF/UHF transceiver from Rick Rinehimer, K3TOW. I used
this radio quite successfully for some terrestrial weak-signal
work along with some Low Earth Orbit (LEO) Mode-A satellite
work . Mode-A, for those who don 't remember, entailed trans
mitting uplink to the satellite on 2 meters and receiving the down
link on 10 meters. It is sort of a /lying cross-band repeater sys
tem. Unfortunately, I had to sell that rig (something about a house
payment, or food, or bills, or some other such nonsense) about
1996, and I have regretted that deci sion eve r since.

About two months ago I found another FT-726 on eBay for a
reasonable price, so I jumped at the chance to procure this radio
set. It came with only the 2-meter and 70-cm modules included,
but that was enough for the present. Llyam, of course, noted a
new piece of gear in the shack about 3.2 microseconds after he
arrived, so we had to give a demonstration .

Living inside the city limit s of Wilkes-Barre, Penn sylvania,
which is down in a valley (the Wyoming Valley, actually), is a
severe drawback when it comes to VHF-plus operating. Aside
from the obvious problems with line of sight (LOS) transmis
sion and reception paths , running some medium to high power
on the high band s can quickly bring your station to the atten
tion of your neighbors. Havi ng been in our present home for 20
years, my neighbors pretty well knew that I was crazy, putt ing
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up all sorts of antennas during various times of the year.
Runnin g QRP on HF kept me out of their TV s, stereos, toast
ers, and electric toothbrushes. However , a QRP power level of
5 watt s output on VHF plus without some serious effort to erec t
some killer antennas is reall y co unterproductive. Wh ile the
LEO satellites were great fun, ser ious terres trial weak- signal
work was very limited at my present location .

Enter "Mr. Enthusia sm ," aka Llyam ! To an ll-year -old
aspiring radio amateur nothing-and I do mean nothing
see ms impossible. It' s so nice to be young! I let slip the infor
mati on about the September VHF QSO Party in a co uple of
days and Llyam jumped at the idea of "working the contest."
I tried to explain that whil e we had the tran sceiver to do the
job, antennas were critical and I really didn 't have anythin g up
for the VHF bands except for the Diamond discon e that was
shared betw een my 2-meter FM rig and my scanner. Not to be
daunted, Llyam reminded me of the three halo antennas I had
sitting on the porch that were supposed to be going up at our
new home in Dacu la, Georgia.

OK, we 'll see what we can klug e up in a couple of hours. The
halo s were the work of Phil Brazzlle at the KU4AB antenna lab
in Collierville, Tennessee (http://ku4ab.co m/) . I had read the e
ham reviews of these inexpensive halo designs along with test
ing and gain result s at the Central States VHF Society ' s web
site (http://www.csv hfs.org/). I ordered one halo for each of my
favorite VHF-plus bands-6 meters, 2 meters, and 70 cm
with the idea that I would add a second halo for each of the
three band s, along with the phasing kits after settling in at our
new place in Georgia.

Halos in hand , Llyam and I found a IO-foot piece of steel mast
to support the three antennas along with three runs of RG-213
coaxial cable, complete with connec tors installed. Hey, this
would be a quick and dirty antenna installation that couldn' t get
much easier, could it? (I know what you're thinking: I have ju st
violated the prime rule of amateur radio antenna parties, there
by upsetting Edsel Murph y!)

Up on our flat roof above our dinin g room, Llyam and I took
down the old, trusty Diamond discone that had been up there
for about six year s. Although I had used that antenna for 6- and
2-meter activity, it was low to the ground and I wanted to get
these new antennas a bit higher for possibly better results.

We positioned the antennas on the 10-foot steel pole starting
with the 70-cm halo at the very top. Coming down about 24 inch
es, we placed the 2-meter halo, and coming farther down the mast
about 60 inches, we placed the 6-meter halo. We had sort of a
weird-looking VHF-plus Christmas tree made from halo anten
nas and a steel mast! Who says life doesn 't imitate art?

Llyam helped me install the RG-213 coaxial cable on each
antenna, tape the connectors, and then tape the coax down to
the mast to provide a neat installation . Once we had everything
put together and tied down, I placed the "short stack" on the
mast that originall y held the discone and we were done, exce pt
for runnin g the coaxial cable into the shack. We exited the roof,
assembled in the make-shift shack (the main shack was com
pletel y torn down pending our move) consisting of a comput
er table and a FT-726 transceiver. After retrieving the coax and
runnin g them to the radio s, we then set about checking out thing s
using my MFJ Model 269 Antenna Analyzer. Now for those of
you who don 't have one , my best advice is to get one-now!
Seriou sly , this analyzer can be the best, most relied upon piece
of antenna test gear you will ever own . The 269 covers from
the lower HF bands up through 70 em. It's a really nice piece
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*/ 7 Green Hollow Rd.. Wiggins, MS 39577;
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CQ's 6 Meter WAZ Awards
(As of October 1, 2008)

By Floyd Gerald,* NSFG, CQ WAZ Award Manager

No. Ca llsiJ:n
I N4CH
2 N4MM
3 JlICQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JFIIRW
9 K2ZD
10 W4VHF
II G0LCS
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50 Z1
17 WA6PEV
18 9A8A
19 9A3J1
20 SP5EWY
2 1 W8PAT
22 K4CKS
23 HB9RUZ
24 JA31W
25 IK IGPG
26 WI AIM
27 K ILPS
28 W3NZL
29 KI AE
30 IW9CER
31 1T9I PQ
32 G4BWP
33 LZ2CC
34 K6MIO/KH6
35 K3KYR
36 YV IDIG
37 K0AZ
38 WB8XX
39 KIMS
40 ES2RJ
4 1 NW5E
42 ON4AO I
43 N3DB
44 K4Z0 0
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WIIG
49 TI5KD
50 W9RPM
5 1 N8KOL
52 K2YOF
53 WAI ECF
54 W4TJ
55 JMI SZY
56 SM6FHZ
57 N6KK
58 NII7RO
59 OKIMP
60 W9JUV
6 1 K9AB
62 W2MPK
63 K3XA
64 KB4CRT
65 J/17IFR
66 KOSQ
67 W3TC
68 IK0P EA
69 W4UDII
70 VR2XMT
71 EH91B
72 K4MQG
73 JF6EZY
74 VEIYX
75 OKIVBN
76 UT7QF
77 K5NA
78 14EAT
79 W3BTX
80 J11IHHC
81 PY2RO
82 W4UM
83 15KG
84 DF3CB
85 K4PI

Zones needed 10 ha ve all 40 cnnfinned
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
1.2.3.6.7.12.18.19.22.23.25.28.30.31.32
2.18.34,40
16.17.18.19.21.22.23.24.26.28.29.34
16.17.18.19.21.22.23.24.26.28.29.34.37
18.19.23.31,32
2.16.17.18.19.20.2 1.22.23.24.26.28.34.39.40
3.4.16.17.18.19.20.2 1.22.23.24.26 .29.34.39
1.2.3.6.7.10.12.18.19.23.31
1.2.3.4.6.7.10.12. 18.19.23.26.29.31.32
1.2.3.4.6.9.10.12.18. 19.23.26.31.32
16.17.18.19.20.21.22.23.24.26.28.29.30.34.39
16.17.18.19.21.22.23.24.26.28.29.34.36.39
1.2.3.6.7.9.10.18.19.23.31.32
2.5.18.34.40
1.2.3.6.10.12.18.19.23.32
16.17.18.19.20.21.22.23.24.26.28.29.30.34
16.17.18.19.21.22.23.24.26.27.28.29.30.34.37
17.18.19.21.22.23.24.26.27.28.29.34
2.16.17. 18.19.2 1.22.23.24.25.26.28.29.30.34.36
1.2.6.18.19.23.26.29.32
1.2.3.6.18.19.23.26.29.32
1.2.3.6.12.18. 19.22.23.24.30.31.32
I
16.17.18.19.23.26.34.35.37.40
17.18.19.21.22.23.24.25.26.28 .29.30.34
1.2.17.18.19.21.23.24.26.27.29.34.40
16.17.18.19.21.22.23.24.26.28.29.34.39
17.18.19.21.22.23.24.26.28.29.34.37.39
2. 17.18. 19.21.22.23.24.25.26.28.29.30.34
1.2.3.10.12.13.19.23.32.39
17.18. 19.21.22.23.24.26.27.28 .29.30.34.37.39
1,18.19.23.32
17.18.19.2 1.22.23.24.25.26.27.28.29.30.34.36
2.16.17. 18.19.2 1.22.23.24.25.26.27.28.29.34
1.3.12. 18.19.23.28.29.3 1.32
1.2.3.10. 12.13.19.31.32.39
1.2.3.6.9.10.12.18.19.22.23.27.28.29.32
1.2.3.6.7.10.12.13.18.19.23.28.32.40
2.17.18.19.2 1.22.23.26.27.34.35.37.38.39
2.17.18.19.2 1.22.23.24.26.29.34.37
17.18.19.21.22.23.24.26.28.29.30.34.35.39
17.18.19.21.22.23.24.25.26.28.29.30.32.34
17.18.19.21.23.24.25.26.27.28.29.30.34.36
17.18.19.21.22.23.24.25.26.27.28.29.34.39
2.18.34.40
1.2.3.6.12.18.19.23.31.32
15.16.17.18.19.20.21.22.23.24.34.35.37.38,40
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. 18.19.2 1.22.23.24.26.28 .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. 17.18.19.2 1.22.23.24.26.28.29.34.36.37.39
2.5.9.10.18.23.34.36.38.40
16.17.18.19.20.2 1.22.23.24.26.28.29 .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. 18.19.2 1.22.23.24.25 .26.28.29.30.34.39
2.4.5.6.9.19.34.35.36.40
17.18.19.23.24.26.28.29.30.34
1.2.3.6.7.10.12.18. 19.22.23.24.32.34
1.2.3.6.10.12.13.19.24.26.30.31
16.17.18. 19.21.22.23.24.26.28.29.33.37.39
1.2.6.10.18.19.23.32
17.18.19.22.23.26.34.37.38
2.5.7.9.18.34.35.37.40.
1.2.17.18.19.21.22.23.26.28.29.30.38.39.40
18.19.21.22.23.24.26.27.28.29.34.37.39
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

of test gear that once you have one, you' ll wonder how you eve r
got along with out one! (No, I don 't have an affiliation with the
company, ju st a very satisfied user).

While the 6-meter and the 70-cm halos perform ed as adver
tised with their center frequencies almost spot on according to
the factory numb ers, the 2-meter halo had some "issues ." It
see ms that either there was a problem with the coaxial cable,
one of the end connectors (although we had ohmed them out
prior to installing them ), or the antenna itself, as I could not get
it to resonate anywhere near the 2-meter band! Edse l? Oh, there
you are! Well, nothin g to do but hit the roof again.

Back on the roof, L1yam and I pulled down the "short stack"
and removed the tape around the connector. About that time
L1yam ask me about the funny little wire sticking up in the air
at the feedpoint of the antenna. Hmmm ... it looked like pos
sibly a co ld solder joint at the factory. The center conductor
connection from the SO-2 39 coax ial connector to the antenna
had popped loose and was hanging in mid-air. No wonder I
couldn't get a proper reading on the analyzer. We quickly took
off the 2-meter halo, returned to the house, re-soldered the errant
wire, and proceeded to put the antenna back on the mast and
repla ce the mast on the roof. All of this totaled about 30 min
utes work. Now 2 meters worked fine. Unfortunately , though,
Murph y wasn' t quite through with us yet!

We fired up the FT- 817 on 6 meters and worked a co uple of
locals calling "CQ Cont est." It was L1yam ' s first attempt at con
testing, so we had to coach him a bit, but he soon beca me quit e
adept at calling stations and giving the exc hange. Going to 2
meters on the FT-726 yielded a few more stations, including
seve ral we had worked on 6 meters. Aga in L1yam was eager to
get into the fray. Finally, migrating up to 70 cm we found anoth
er problem. The connector on the 70-cm antenna had a bad PL
259 on the shack end, which initially we had neglected to spot.
Out came the IOOW iron, solder, XvActor knives, and the small
pipe tubing cutter, and I showe d L1yam how to properly install
a PL-259 on a piece of coax ial cable.

Once we had replaced the connector we were good to go on
70 ern, There we worked only a couple of stations, but nonethe
less, L1yam was intrigued by the magic of ham radio .

How did we do in the contest? Probably dead last, but who
cares? Thi s wasn't a serious contesting effo rt, but it was a ser i
ous attempt to give a fledgling radio amateur some insight into
a different facet of the hobby. Since L1yam ' s first license will
be Techn ician Class, knowing that lots of fun can be had on the
VHF/UHF band s without a major outlay of money will keep
him interested . Not only did L1yam get a chance to rub elbows
with some of the local "big gun" contesters in this area, he got
a feel for contesting without all the hype and craziness associ 
ated with a major contest effort. Additionally, we had some
valuable lessons in troubl eshoot ing, learning how to install co n
nectors, proper use of a VOM and an antenna analyzer, and
some critical thinkin g ski lls used in troubleshooting. These are
the kind of things that the books and flash cards can ' t teach a
person. It takes some one-on-one a lot of times to get through
some of the theory of radio .

How is L1 yam after his first co ntes ting effort? Back in
schoo l, doin g hom ework, and studyi ng his ham test questions.
He 'll be ready for the test. Then he 'll have bragging right s at
school. After all , how man y fifth grade rs ca n talk about sate l
lites, work the world, or build a radio? Not too many, and I
am positiv e of that! •
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Radio Life Insurance with "SPOT"
Your spouse tracks your 1O-GHz rover operation on the internet, and as
you step back to admire your massive mountaintop X-band system a
d iamondback rattler sinks its fangs into your left ankle. No cell phone
coverage, so you push the SPOT satellite transponder \\ 911" button and
the rescue begins.

By Gordon West,* WB6NOA

An Emergency Position Indicating Radio Beacon (EPIRB), left. and the orang e SPOT
distress signaling device side by side on a marine chart. (Photo by Julian Frost)

If you are into VHF/UHF and micro
wave roving, there is a new, inexpen
sive satellite transponder system that

might save your life . It will also keep your
XYL back at home taking part in your
adventure. She can track your progress
going up the hills with Google Maps®
showing your precise location. I wish this
was on ham radio APRS, but no suc h
luck. Nor is this commercial system an
EPIRB (Emergency Position Indicating
Radio Beacon) or a (PLB) Personal
Locator Beacon.

This small satellite transponder, called
"SPOT," is a product ofGlobalstar USA,
a Vodaphone Airtouch Pic company best
known for those classic-looking satellite
phones that many ham radio emergency
responders used duri ng the Katrina crisis
along with the reliable ham radio com
munications gear.

This small orange transponder has
plenty going for your safety when you
head out on your next VHF/UHF rover
expedition. The SPOT device itself sells
for under $ 150"plus there is a basic ser
vice charge for a one-year contract that
is $99 per year. Add $7.95 to include
$ 100,000 last-resort evacuation service,
and add $50 if you regularly go hiking
and you want your SPOT unit to auto
matically update your position every few
minutes or mile s, independent of cell
phone coverage.

The seven-ounce SPOT portable posi
tion sender contains a bui lt-in GPS re
ceiver tied into the L-band transmitter,
tuned to commercial Globalstar LEO
satellites, 1611 MHz to 1618 MHz, dig
ital code division multiple access
(COMA), running about a quarter watt

*CQ VHF Features Editor, 2414 College Dr.,
Costa Mesa , CA 92626
e-mail: <wbtmoa tipcq-vhf.com>

www.cq-vhf.com

out. Two lithium-ion AA batteries could
allow for 1900 uplinks, or when key
entered into the automatic tracking mode,
14 days of continuous operation.

The orange SPOT sate llite transponder
floats in water, is waterproof up to I
meter down for 30 minu tes, carries mili
tary standard 8 10 E method 507 .3, with
standing 100% condensation, and is
shock resis tant.

To conserve battery life, the GPS
receiver built into the SPOT unit on ly
powers on to retrieve a current position
fix needed for a manual or automatic
uplink to the chain of 48 LEO (Low Earth
Orbit) Globalstar sate llites. As long as the
satellites have a mutual view of their
associated ground Earth stations and the

SPOT unit, the position goe s onto the
internet, along with the status of the
SPOT transponder' s operator, such as:

• I'm OK; all is well.
• I could use some help (non-emer

gency).
• Dispatch emergency responders to

this location now .
OK, as a ham operator well versed in

satellite communications, you can quick
ly see that the SPOT device is an L-band
one-way transponder, sending latitude
and longitude and one of three messages,
and has the capability for all this infor
mation to stream into the internet.

You can buy a SPOT transponder at
your local West Marine store or at a major
camping store. Your registration, to acti-
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Several hams from Alaska, as well as some from the "lower 48," attended a recent hamfest and got a chance to see the High
Frequency Active Auroral Research Program (HAARP) massive antenna array in Gakona, Alaska. For more information about

the HAARP program, see :<http://www.haarp.alaska.edu>. (Photo courtesy of the author)

vate the service, is at: <http://www.
findmespot.com>. You will need to pro
vide the electronic serial numbers found
in the battery compartment of your new
"radio life insurance" package.

The secure site will take your credit
card when you sign up for the $99 basic
service. Be sure to add the $7.95 yearly
fee for the $100 ,000 private rescue ser
vice in case there is no local public
search-and-rescue service in the area of
your emergency.

First, select a reliable phone number to
verify any emergency alert. Next , pro
vide up to 10 e-mail addresses for your
friend s and family members to receive
your messages. You can even put down
cellular, short messaging-service num
bers, too. You may change any of these
e-mail address at any time, at no addi
tional cost.

If you get in a jam with your roving
operation, you have up to 10 additional
"HELP" e-mail options. This could
include your next-door neighbor who has
a 4-wheel drive "yank" truck, or ham
friends who might get on the air to
arrange a help party, or other resources,
other than your family and friends , who
should get only the "I'm OK" message,

30. CO VHF. Fall 2008

not the "need some help" message. Plan
your "I need help" e-mail posting cau
tiously so you don't end up with three
towing companies coming on the scene
when you only need one. I only have one
"help" person listed in my e-mail to avoid
the activation of too many resources.

If you sign up for that extra $50
"SPOTCASTING" tracking service, it
will send out an "I'm OK" to your fami
ly and friends and a numerical track of
your progress, like a breadcrumb trail, on
Google Maps®!

As a last resort, such as a snake bite at
a desolate location, push the 911 button
and that will direct an immediate e-mail
to Globalstar's emergency rescue facili
ty, GEOS, located in Texas. GEOS offers
an entire world of government, county,
city, and private emergency services for
an immediate response to a SPOT 911
call. If you signal for help on a moun
taintop, GEOS will first call your "veri
fy that I'm out with SPOT" phone num
ber to authenticate that you are really out
there in radio land doing your ham radio
thing. Once they know that this is likely
a for-sure distress call, GEOS looks at
your coordinates, overlays an emergency
response map, and passes your distress

information to a local agency to respond
to the call for help within their jurisdic
tion. Up in the mountains, it most likely
would be a direct call to the forest service
or a ranger station. If the distress call
comes from a local city jurisdiction, they
call that city's "back door" phone num
ber to their 91 I center.

Most of my microwave work takes
place in rare ocean grid squares offshore,
and if I sent out a 911 call on my SPOT
unit, the call would go to our local US
Coast Guard station , or if far out at sea, to
the US Coast Guard Rescue Coordination
Center. The US Coast Guard , according
to Kathryn Niles, Office of Search and
Rescue, would likely take the same appro
priate speed and action as if this call orig
inally emanated from a marine Emer
gency Position Indicating Radio Beacon.
However, just like any EPIRB response,
the US Coast Guard would want just as
much authentication that this is a real call,
rather than an accidental activation on
shore. Therefore, if your spouse picks up
the phone and confirms to GEOS that you
are indeed out on a boat 100 miles off
shore , this 91 I call would be treated with
the same speed and resources as any other
type of distress call.

Visit Our Web Site
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Extra Class book
Go to the top with
Gordo! 2008-2 012 book
includes all Element 4
question s and answers,
alon g with Gordo's fun , I
educationa l explana- •
tions. Full of Gordo's I
great mem ory tricks for I

----- th ose tough math and i
electro nic th eory questions (wait 'til you •
meet "Eli the Ice Man")! GWEM $24.95 I

Extra Book & Software Package
Study at your computer and take practice I
exams as th e WSYI softwa re scores your •
result s and highlights areas th at need fur- I
th er study. Software incl udes explana- I
tions from Gordo 's book. Package
includes Gordo's Extra Class book an d i
free Part 97 Book. ECS $49.95 •

I
Extra Audio Course on CD
Extra Class Theo ry Course recorded by
Gordo talks you th rough th e d ifficult Ele- I
ment 4 th eory to he lp you understand •
th e material and get you ready for your I
upgrade to th e top . On 6 CDs. I

GWEW $39.95 •

I•
I

GWGW $29.95

General Class book Up-
. grade to the HF bands
with Gordo & WSYI!
Gordo's manual for 2007
11 reorgani zes all th e
question s int o logical
topic groups for easier
learning. His explana
tion s include highlighted

..a,;;;....... key words to help you re
mem ber th e material for test success.
Audio CD is full of great operating tips!

GWGM $20.95

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

General Audio Course on CD
General Theory Course recorded by
Gordo is full of th e sounds th at bring
ham radio to life! He talks you th rough
th e Element 3 th eory to help you under
stand th e material for your up com ing
exa m. 4 audi o CDs.

Order today from W5YI: 800-669-9594 or on-line: www.w5yLorg
The W5YI Group P.O . Box 565101 Dallas, TX 75356 Mention this ad for a free gift.
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Tech Book &Software Package
I Package includes Gordo's book and Win
• dows program that allows you to study at
I your comp uter and take practice exams.
I Gordo 's explanat ions from the book are

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

•
I Tech Audio Course on CD

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

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

I
•
I

I
•

I""I
i Technician Class for the
I ~ ::-:::'.._ 2006-10 entry-level exam!

Gordo has reorganized
th e questions into logical
topic groups for easier

I learning! Key words are•I highlight ed in th e expla-
I ~---'- nation s to help you re-

:§;-?'E:.. memb er th e material for
• test success. Web ad-! dresses for more th an ISO helpful , educa
I tion al sites. GWfM $18.95

Thi s need for confirmation is why it is
vitally important to list severa l phone
numb ers on your sign-up appli cation to
find someone at hom e, and someone who
is familiar with your ham radio roving
activities to verify you may be out in the
boondocks. Make certain your phone
number reflects someone who has a clue
as to where you might be with this little
ora nge transponder !

"When the 9 1I button is pressed on a
SPOT satellite messen ger, the distre ss
signal is immediately sent to GEOS, the
international response center used by
SPOT. Thi s 9 1I message is position
updated every 5 minutes, providing infor
mation if someone is in the water in a cur
rent or trying to self-rescue and on the
move. Th e only time the 9 1I button
should be used is in a true life-and-death
emerge ncy," co mments Derek Moore,
SPOT Satellite Manager.

SPOT work s from Alaska to South
Am eri ca , throughout all of the United
States, and covers much of Europe. See
the up-to-date cove rage map at: <http://
f i n d m e s p ot . c om/exp IoreS POT /
coverage .aspx>.

A satellite gro und station located in
Wasilla , Alaska had me covered during a
recent Alaska ham fest and associated

www. cq-vhf.com

radio operating events at the Arctic
Circle. We were well beyond cellu lar
cov era ge . Neverthe less, it was fun to
automatically squawk our position and
"I' m OK" updates to my internet friends,
knowing we were just a pushbutton away
from help if something went terribly
wrong in the far north.

Yes, ham radio HF might be used in an
emergency, but it' s tough in Alaska get
ting a signal out on HF through the con
stant aurora. APRS satellite updates
might indeed be another way to go, but
the SPOT commercial unit would the eas
iest choice in an emergency.

Therefore, add SPOT as part of your
communications resources. Not for a sec
ond am I discounting all of the capabili
ties we have as ham radio operators to
send third -party traffic home, and to get
help when required. However, for a cou
ple of hundred dollars initial investment ,
plus a hundred bucks a year service fee
thereafter, the Global star SPOT program
makes good sense for reassuring your
famil y and friend s bye-mail that you are
"O K" as you do your ham radio roving
near ly anywhere in the wor ld. It ' s great
for some added radio life insurance when
you're "out there" beyond local cell
phone coverage. •

Down East Microwave Inc.

We are your # 1 sourc e for 50MHz
to 1OGHz components, kits and
assemblies for all your amateur

rad io and Satellite projects.
Transverters & Down Converters,

Linear power a m p lifiers, Low Noise
preamps, coaxia l components,

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

m ixers, chip c om ponents,
and other hard to find items.

Please see our web site
www.downeastm icrowave.com
for our Catalog, deta iled Product

descriptions and interfacing details.

Down EastMicrowave Inc .
19519 78th Ter.

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

info(ci)downeastmicrowave.com
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Tulsa (OK) Technology Center's Innovative
Approach to Training Future Engineers

This past spring KE5URH and his students at the Tulsa Technology Center
designed and built balloon sats for launch by Oklahoma State University's
ASTRa balloon-launch program, Here he discusses his technical and
development journey from development of the balloon sats to
their launch.

By Doug Benton, * KE5URH

Figure I . Velleman's MKIll Interval Tim er kit modified circuit. Modification
courtesy of Barry Lazzer, Tulsa Technology Center's Digital Elec tronics instructor.

Over the past few yea rs there has
much co nce rn has been voiced
over the dwindling number of

engineers and high-tech techni cians in
this country. Many of us believe that the
roots of this dilemma are found at the high
schoo l level. Whether it is because of a
lack in preparation or a lack of interest,
our young adults are not competin g in the
enginee ring curriculums at our country ' s
major research universities.

Various national initi atives have been
under way for the past two decades to
recruit and develop aspiring yo ung pre
enginee rs at the high 'school level , with
the hope of refreshing our ag ing high
tech work force. Recently, these initi a
tives are being taken more seriously due
to increased indica tions that the Unit ed
States is losin g its ro le as the world's
lead er in innovat ion and techn ology.
Here in Tu lsa, Ok lahoma, bridges are
bein g built to spa n the aca de mic ga p
between our teenage talent and our engi
neer ing co llege s.

Under the mentorship of Professor
Andy Are na, KE5CAB , and PhD candi
dat e Joe Co nner, W20SU, both of
Oklahom a State Unive rs ity (OSU), as
we ll as Mr. Harry Mueller , KC5TRB, of
Okl ahom a Research Balloon s, Tul sa
Techn ology Ce nter's " Introduction to
Aerospace Engineering" cla ss built pay
loads to fly on OSU' s ASTRO-OS bal
loon- sat mission, which was success ful
ly flown on February 22, 200S.

The miss ion objective was to carry stu
dent payload s and ex periments to the
near-space altitude of 100,000 feet MSL,
to track and recover the payload s, and
then to download and process the data .
Student payloads consisted of ca meras

"e-mail: <douglas.belltol/ @wlsatech.org>
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and temperature data -acqui sition equip
ment. Th e experimental payload s, built
by Joe Conner, co nsis ted of two video
ca meras , with a third experiment to test
a Dual -Tone Multi -Frequency (DTMF)
activa ted cu t-do wn device. Thi s article
will focu s primarily on the educational
aspects of this proj ect , from the perspec
tive of the Tul sa Tech students and their
instructor, yo ur author.

Because this type of course work and
acti vity is new in Okl ahom a at the high
sc hoo l level , man y techn ological and
logistical detail s needed to be ironed out.
All the normal challenges associated with
a start-up program were encountered this
year. For this mission , I, the instructor,
and the students set modest goals. Many
lesson s were learned through trial and
error, and as wisdo m would dictate, we
learned far more through our failures than
we eve r could have if eve rything worked
the righ t first time.

The class objectives for the payloads
were to develop reliable and inexpensive
techn ologies for: ( I) photographing the
Earth at near-space altitudes; (2) gather
ing atmo spheric data; and (3) processing
Automatic Position Reporting System
(APRS) packets and trackin g the payload .
Objectives I and 2 were reasonably suc
cessful, while objec tive 3 needs further
developm ent within the Tul sa Tech class.

Camera Circuit
Based on feedb ack from multiple

sources, we cho se the adjustable Interval
Tim er kit, manufactured by Velleman, to
trigger an Aipt ek PocketC am on a 20- to
30-second cycle. We found the timer kits
easy to asse mble, conve nient for school
purchasin g, and inexpensive. At room
temperatures the 12- volt kits worked
fine. However. we had probl ems with our
kits when they were ex posed to even
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Photos 1A-G. Selected ASTRO-08 mission student photos: (A) approximate altitude
1,900 f eet (view of oSU's new stadium); (B) approximate altitude 7,500 feet; (C)
approx. alt. 13,500 feet; (D) approx. alt. 18.000 fe et; (E) approx. alt. 27,000 feet;

(F) approx. alt. 32.600feet; (G) approx. alt. 99.000 feet.

moderate drop s in temperature. Spe
cifically, while at room temperature the
timer kit was set for a I-second pulse and
a 30-second pause. Then after the tem
perature dropped to around zero degrees
Celsius, the pulse would extend to over 2
minutes with the pause remaining at the
original 30 seconds. This drastic increase
in the cycle time would, in turn, cause the
cameras to go into sleep mode prema
turely and cause battery life to decrease.

A fix was incorporated by placing a
transistor on the output pin of the 555 tim
ing chip to drive the relay (see figure I).
With this change in place, the timer kit
functioned properly at and below zero
degrees Celsius. [ observed this modified
circuit working fine for over an hour in a
freezer without insulation or supplemen
tal heat. Next year 's class will use a dif
ferent, smaller timing circuit. A transis
tor will be used to switch the camera's
trigger, as opposed to a relay switching
the camera' s trigger.

The PocketCams were inexpensive
enough, costing approximately $30 each.
They are lightweight and were easy
enough to integrate with the timing cir
cuit. The resolution of the photos taken
at altitude was acceptable given the

Tracking System
Joe Conner, W20SU, built the track

ing module for this mission, which con
sisted of three independent tracking sys
tems. The first system, transmitting on
144.360 MHz, used a Kenwood TH-D7A
to transmit APRS packets containing
position information generated by a
Garmin GPS 18. The second tracking
system, transmitting packets on 144.390
MHz, used a PocketTracker to transmit
information generated by a second Gar
min GPS 18. The third system, transmit
ting CW ID beacons on 147.475 MHz,
was a K 12 CW Beacon Kit fabricated by
Harry Mueller, KC5TRB. All three sys
tems were used in previous ASTRa mis
sions and were already proven reliable.
Both Joe Conner and I used mapping soft
ware to track the satellite positions on a

ature. The thermostat and heater circuits
with the 9-volt battery had a combined
weight of 67 grams.

This heater circuit in conjunction with
the data loggers will continue to be a nice
educational resource. The students will
be exposed to more electronics as they
build the circuits, and they will be able to
collect data on their experiments related
to the satellite 's thermal conditions dur
ing flight. The thermostat will allow the
students some flexibility in choosing the
start conditions for the satellite's heater.

Because this was the first mission for
the Tulsa Tech class, temperature data
was collected on the interiors of the satel
lite boxes, as opposed to collecting the
atmospheric temperature data. We were
more concerned about the adequacy of
our small heaters. Figure 2 is a chart of
the temperature data collected on the
inside of one of the satellite boxes. You
can see that the heater circuit turned on
at 18 degrees F, approximately 15 min
utes before apogee.

We believe the 5-degree shift in tem
perature produced by a single battery and
two small resistors is adequate for our
purposes. Again, our goal is to keep
things cheap and lightweight. Note that
the elevated temperatures from 15:00
hours to 18:00 hours on the horizontal
line are due to the box being stored with
a hand warmer accidentally enclosed in
the box . A possible improvement for next
year's class would be incorporating in the
circuit a large amount of hysteresis to turn
off the heater when the temperature
reaches a level 20 degrees higher than the
trigger temperature.

(0)

(G)

Heater Circuit
and Temp Data

The Hobo Data Logger, by Onset
Computers, was used to gather tempera
ture information for the mission. This is
a great device. It is lightweight, easy to
use, and collects temperature and rela
tive-humidity data. The price is moder
ate at approximately $130, with another
$25 going towards software. We devel
oped a simple and lightweight thermostat
circuit (photo 2) to latch-on the "heaters"
(two power resistors) at a preset temper-

extreme temperatures and the low cost.
However, two out of the three student
payloads' cameras quit tak ing pictures
early during the flight. We have multip le
theories as to why the cameras malfunc
tioned, and it will fall to the next year's
class to resolve this problem.

Photos IA-G were taken at random
intervals on the flight up. The atmosphere
was very cloudy, resulting in unimpres
sive photos for this mission. Notice that
we need to turn the date-time-stamp off
for the next mission, and we need to turn
our cameras 90 degrees to the landscape
orientation.

(C)

(F)

(8)

(E)

(A)
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Photo 2. Thermostat and heater circuits.
A 741 op-amp is set up as a comparator,
which triggers a silicon-controlled rec
tifier (SCR). The SCR "latches on " the
heater circuit. The 9-volt battery is
drained through the two resistors (Swatt,

5 ohm).
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Figure 2. Temperature profile of box interior.
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Photo 3. OSU Professor Dr. Andy Arena surrounded by student assistants inflating
the soundin g balloon.

laptop in real-time . I have a goal of build
ing these tracking sys tems and incorpo
ratin g them into the class learning activ
ities in the near future.

Educational Benefits
Realistic probl em -sol ving is the one

as pec t of Proj ect -B ased Learning that
truly prep ares a stude nt for life ' s chal
len ges. No one would probably question
that assertion. However , the problem for
us educa tors is choosin g projects that
are : (I ) sk ill- level appropriate for the
stude nt; (2) skill-level appropriate for
the instructor ; (3) feasible within the
school's bud get ; and (4) logi stically fea
sible based on factors local to the school
(i.e., geography, transportation, and
FAA-controlled air space).

Various aspects of the balloon-sat pro
ject are skill-appropriate for a high schoo l
junior or senior, provided some prerequi 
site skills are addresse d. The student must
be able to solder and read simple elec 
tronic schematics before starting the pro
ject. Most likely, the high school stude nt
should not be expected to make deci sion s
concerning most electronics-at least not
at the start of the schoo l year. All aspects
of this project need to be well organized
and thoroughl y co mmunica ted before
handing it ove r to the teena ge student.

Certain sub-sys tems need to be taught
pedagogically in order to develop a
good intellectual foundation for the stu 
dents. In the early part of next year' s
class, it is my intention that the students
will build, step-by-step, an astable 555
circuit (oscillator), a mono-stable 555
circuit, and a thermostat c ircuit- all in
a pedagogical manner, in order to build

a quick foundation in analog elec tro n
ics. Later, they will be shown how to
integrate these circuits. As for tel eme
try , po ssibly future classes will build
something similar to the TinyTrak kit.
However, for the near term, until the
instructor acquires a ham license and
gains more co nfide nce in using the
tracking technology, construction of the
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Photo 4. The launch crew enjoying the view of their first mission launch.

Links
http://www.kenwoodusa.com/Communications/Amateur_Rad io/Portubles/Tl-l -07A(G)
https://buy.garmin.com/shop/shop.do?cIO= I39&pID=6445
http ://www.byonics.com/pockettracker/
http://members.cox .nel/hhm_74665/orb/k 12/
http.//www.byonics.com/
hllp://www.kaymolll.col1l/pages/hol1le.cfl1l

tracking systems will not be a major part
of the in-class learning activities.

The skill-level of the instructor is an
important aspect of this project's educa
tional effectiveness. The instructor needs
some background in electronics and ama
teur radio technology to make this pro
ject a success. In general, most high
school students need a high level of struc
ture to be successful in building these
electronics projects.

Only when the instructor has a solid
foundation in electronics can this struc
ture be provided to the average teenage
student. Otherwise, even the above-aver
age student will lose motivation and then
class discipline tends to become an issue.
In addition, adult decisions need to be
made concerning FAA regulations. This
all requires mature supervision, sound
engineering judgment, and good shop
organization.

The school's budget will also deter
mine whether this project gets off the
ground. For one student satellite box with
a Aiptek PocketCam, a Hobo Data
Logger, and a small heating circuit, the
cost was approximately $230, with
another $200 of soldering supplies. If
three students work on one box, then we
arrive at approximately $ I45 per student
per satellite box per year. Additional
items include a 1500-gram balloon
(Kaymont -$95); radios (e.g., Kenwood
-$325); antennas (-$50); and lithium
batteries (-$50). A rough estimate for
four satellite boxes, balloon, tracking
equipment, and miscellaneous supplies is
approximately $1500 for the first year
and $500 each year thereafter.

Lastly, there will be a myriad of exter
nal factors that may affect local decisions.
Some other considerations might be:

• Geography-western and central
Oklahoma are great places to recover
weather balloons due to the lack of trees
and people.

• Transportation-the fewer the num
ber of students to transport to the launch
and recovery sites, the simpler trans
portation becomes.

• FAA Controlled Airspace-the
launch and recovery sites should not be
located near busy airports.

• Available Mentors-if a large number
of students are involved with launch and
recovery, the instructor will need assis
tance supervising the teenage students.

As interest increases in the Intro
duction to Aerospace Engineering cours
es at Tulsa Tech, all of these logistical

challenges will increase. It remains to be
determined how next year's 32 students
will all participate in launching and track
ing one or two balloon-sat missions.

Summary
Incorporating high-tech, challenging

projects into the high school environment
is difficult. We want to stretch the stu
dents without breaking their motivation.
We want to push them to acquire deeper
math, science, and engineering skills so
they can do well in their early college
years. However, we don't want to push
them away from the hard sciences either.
It's a tough balancing act.

Added to the mix are teens behaving
like adolescents and a market pulling
well-trained technical professionals
away from the classroom. Most high
schools are not equipped to handle the
more in-depth technical projects. For
tunately, Oklahoma has a well-developed
CareerTech system that has made a com
mitment to the pre-engineering curricu
lum. Many of Oklahoma's Technology
Centers are in a strong position to fund
these projects and to hire instructors with
the appropriate experience to lead them.

Genuine problem-solving skills were

necessary for the completion of this pro
ject. The mistakes made in the course of
this first balloon-sat project at Tulsa Tech
were priceless. Both the students and I
were forced to adapt and overcome tech
nical difficulties. In the end, this project
was a great example of what Project
Based Learning should look like. In our
next phase at Tulsa Tech we will turn our
sights toward organizing this project and
making it accessible to a broader scope
of students, with the hope of challenging
the next generation of engineers.

Equally important to our project-based
learning efforts is mentorship by our
community's professionals. For this pro
ject we had help from key individuals
associated with Oklahoma State Univer
sity, Oklahoma Space Grant Consortium,
Oklahoma Research Balloons, CQ VHF
magazine, and other Tulsa Technology
Center instructors (Barry Lazzer and Jim
Snow). The message is out; our commu
nity's engineers are getting involved with
raising-up new engineering talent. These
types of practical relationships are criti
cal for incorporating challenging projects
at the high school level. The question is:
Do we have enough of these processes in
place to grow enough engineers in the
next decade? •
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Contact: Another First (On Earth)
A growing number of school teachers are finding creative ways to use amateur radio
in the classroom as a learning tool. Here VE3NCE describes how he used amateur
radio to teach about archeology, as well as expose his students to the benefits of
amateur radio communications.

By Neil Carleton, * VE3NCE

Grade 5 teacher Nei l Carleton, VE3NCE, and his students in room 24 at R. Tait
McKenzie Public School, in Almonte, spoke via amateur radio with archaeologists
at Murphys Point Provincial Park. (Photo by Jennifer Eldridge, Almonte Gazette)

"V-E-3-B-S-B at Murphys Point
Provincial Park, this is V-E-3-N-C-E in
room 24 at R. Tait McKenzie Public
School in Almonte. "

With this first call, my Grade 5 stu
dents stirred with excitement at
their desks as we launched our

on-air connection with an archaeo logical
site on the other side of Lanark County
in eastern Ontario. It was the star t of two
successful contacts in which amateur
radio linked the students in the classroom
with archaeologists in the field at the
Hogg Bay excavation site, near the town
of Perth . This was a first in Canada-to
have elementary students in the class
room -connected by amateur radio with
archaeologists at an excavation site.

As part of our Grade 5 social studies
program, my students and I visited
Murphys Point Provincial Park on Oc
tober 2,2007 to take part in a real archae
ological dig . Details about this remark
able full-day program for Grade 5 classes
are available at the website of the Frie nds
of Murphys Point Park: <http://www.
friendsofmurphyspoint.ca>; click at the
top of the page on "The Hogg Bay Dig,"
or click at the left on "Project" and then
"Hogg Bay Project."

My Grade 5 students, and the parent
volunteers who helped out, said our visit
to Murphys Point Park and the opportu
nity to take part in a real archaeological
dig was the best field trip ever. Our two
amateur radio contacts with the site arch
aeologists made it just that much better.

On Monday, October I, the day before
our field trip, half of the class had their
questions about archaeology answered

*3 Argyle Street, Almonte, ON KOA lAO
Canada

This article first appeared in the
March/April 2007 issue ofThe Canadian
Amateur magazine. It appears by per
mission of Radio Amateurs of Canada
and the author.
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on the air by the arc haeologists at the
Hogg Bay site. As a fo llow-up to the
visit, the other half of the class spoke
via amateur radio with an archaeologist
on Thursday, October 4, about their
field trip observations and the th ings
they learned.

These two special contacts were made
with my classroom VHF amateur radio
station. We sent our sig nals from the
school to a repeater station on a com
munications tower at Lavant, abo ut 40
kilometres to the northwest. Our voices
were retransmitted by the repeater sta 
tion at Lavant (VE3 KGJ, 146.640 MHz)
and heard at Murphys Poin t Park, as well
as other locations across the region. The
answers to the students' questions were
transm itted from tem porary stations set
up at the excavation site, and the exam
ination location in the park, by vo lun
teers of the Lanark North Leeds Amateur
Radio Emergency Service (LN LA RES).

The student voices from room 24 were
also heard across eas tern Ontar io
thro ugh three other repeater stations that
are linked to the Lavant site at Christie
Lake (VA3TEL, 145.230 MHz), Tweed
(VE3 RNU, 145.370 MHz), and To ledo
(VE3HTN, 46.865 MHz). The coverage

area of the four repeater stations extends
fro m Stittsville to the east and south to
Morrisburg on the St. Lawrence River,
wes t to Picton in Prince Edward County,
up to Havelock in the northwest, and over
to Renfrew in the north. Listeners in New
York State south of Brockville on the St.
Lawrence River were also able to hear
the students at R. Tait McKenzie talking
wit h the site archaeologists at Murphys
Point Park.

A dedicated gro up of very helpful and
kind volunteers in the Perth area, from the
LNLARES, were our community partne rs
at the park for these special contacts . The
radio operators on site for our contacts
were Barrie Crampton, VE3BSB, Al
Niittymaa, VA3KA I, and Tony Wilson,
VE3XNT. George Ward, VE3GXW, was
on hand to take photos on both days . Many
thanks to the generous volunteers of the
LNLA RES gro up for making the radio
component of our archaeological adven
tures such a success.

Special thanks as we ll to archaeo lo
gists Jeff Ear l and Brenda Kennett for tak
ing part in our unique ama teur radio con
tac ts. Yo ur adventurous spirit and
enthusiasm for the project were appreci
ated very much.
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LNLAR ES volunteers AI Niittymaa, VA3KAI (left). and Barrie
Crampton. VE3BSB (right), listen as archaeologists Jeff Earl
and Brenda Kennett answer student questions from the
classroom via amateur radio at the Hogg Bay excavation
site at Murphys Point Provincial Park . (Photo by George

Ward. VE3GXW)

For our contact, on Monday, October I, the LNLARES vol
unteers set up one station at the excavation site and a second
station at the examination locati on. An archaeologist at each
sta tion took turn s answerin g the que stions from R. Tait
McKenzie students.

Our seco nd contact, on Thursday, October 4, was during the
Media Day activities at the site with sponsors, supporters, school
board representatives, and media reporte rs in attendance. Only
one amateur station was needed at the park that day, at the exam
ination location, because the busy site schedule prevented both
archaeologists from taking part.

www.cq-vhf.com
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I recorded both contacts to create a transcript of the student
questions from the classroom and the replies from the archaeo
logical site. As a surprise holida y gift before the December break,
each student in my class received a CD with the transcript of our
conta cts and a selection of photos from the field trip.

R. Tait McKenzie is a participating school in the national
Youth Education Program (YEP) of Radio Amateurs of Canada.
Supported by Canadian astronaut Dr. Robert Thirsk, VA3CS A,
the program was created to encourage the use of amateur radio
at schools acro ss the country. Detail s are available on the RAC
web site at <http://www.rac.ca/YEP/>.

I use amateur radio each year at schoo l to bring the world ,
and space, into my classrooms. Thanks to amateur radio, con
tacts with archaeologists, astron aut s, and Antarc tic research ers
have enriched the learning of students at our school.

You can read about some of the radio projects here at R. Tait
McKenzie Publi c School on the websi te of The Canadian
Teacher magazine; at <htlp:llwww.canadianteachermagazine.
com>, click at the left on "Back Issues," then click on "Fall 2006"
and scro ll down to page 8.

The amateur radio program in my classroom is supported by
volunteers from the Alm onte Amateur Radio Club (AA RC)
throu gh their generous donation eac h yea r of time, ex pertise,
and equipment. Under the lead ership of Bob C lermo nt,
VE3AKV, AARC volunteers have helped in so man y ways for
students at R. Tait McKenzie to talk with radio amateurs around
the world , and in orbit, as part of their learn ing at schoo l.

If your amateur radio club hasn 't co nsidere d it yet, I encour
age you to think about adopting a schoo l so amateur radio can
be used to reach out and bring the world into a local classroom
in your community, too. •
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By Miguel Enriquez, KD7RPP

ATV
Amateur Television for Fun and Education

Thanks to AT~ Parents Can View Their Children
Teaching Math on the Internet

Putting amateur radio to work and
demonstrating the benefits it
provides to mankind has been

confirmed countless times since day one
of our hobby. Amateur radio operators in
near and far-away places rising to assist
or save folks in peril make the news
reports quite frequently. However, we
hardly ever hear of the skills and
dedication required to make that partic
ular rescue possible. Therefore, we go
about our lives, safer and happier
because of ham radio, not fully appreci
ating the full impact that amateur radio
has on us all.

Amateur Television, on the other hand,
doe s not suffer this same degree of indig
nity. It suffers an even greater level of
indifference. Thi s is because few people,
including some ham radio operators, tend
to view ATV as capable of delivering lit
tle in term s of community services. Sure,
we televise picnic s and gatherings, bicy 
cle events, local parades, and even the
Rose Bowl Parade many years ago.
However, it is the opinion of this author
that ATV has been allowed to sink to a
low level of importance, not because of
its limited capabilities but because only
a few ham operators are actively partici
patin g in its development.

Perhaps those days are coming to an
end. In trying to figure out a way to put
our own ATV resources to better use , the
stude nts in the Pueblo Magnet High
School Amateur Radio Club are embark
ing on a new venture-the delivery of
math instruction to elementary schools
via ATV and the internet.

Pueblo ARC students are busy prepar
ing 3-5-minute vign ettes that will be
aired live to any cla ssroom wishing to

*c/o Pueblo Magnet High School Amateur
Radio Club, 3500 S. 12th A ve., Tucson ,
AZ 857 13
e-ma i I: <enriquerma tip cox.net>
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Carolina Martine z demonstrating how to add fractions in three easy steps.

Shani Coca explainin g how to add fra ctions with different denominators.
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Marcus Nesbitt and Olivia Payne posing for the camera as the ATV signal is
calibrated for live streaming via BATC.TV.

About KD7RPP and AE6QU
CQ VHF magazine ATV column editor Miguel Enriquez. KD7RPP, is a mathematics

teacher at Pueblo Magnet High School in Tucson. Arizona. He also sponsors the Pueblo
Magnet HighSchool Amateur RadioClub. W7ATN is the repeater that sits atop Mt. Lemmon
at an altitude of 9.238 feet.

Ron Phillips. AE6QU. is a benefactor of the Pueblo Magnet Amateur Radio Club who pro
vides untiring technical advice. equipment, and other contributions to the ARC. Ron also
attends ham-radio-related meetings and conferences in the Phoenix. Arizona area to the ben
efit of the Pueblo ARC.

/

view and benefit from these presenta
tions. Interested classroom instructors
must have a computer connected to the
internet in the classroom. What this
means is that in the next few weeks, you
too can tune to our ATV signal via your
computer. These same presentations will
also be videotaped and "rebroadcast" at
later times.

The premise of the program, which is
called "Kidz-Teaching-Kidz," is that
children learn faster and more easily from
other children. Call it more appropriate
levels; call it better comprehension; call
it what you must. However, research has
demonstrated repeatedly that kids learn
better from other kids.

The Pueblo ARC students will not be
presenting math instruction in its entire
ty. Rather, the Pueblo ARC students will
be teaching those areas in which many
students traditionally have problems.
Subjects such as fractions, decimals,

number sense, and recognizing patterns
are first on the teaching schedule. Ad
mittedly, the math instruction via ATV
concept is still in its infancy and we have
yet to articulate an entire curriculum.
However, as one of my students said, "So
what if we're not good at this? At least
we are getting more confidence standing
in front of a camera and having our
friends and parents see us trying to do the
math. We can't go wrong."

While our efforts at introducing ATV
to other Tucson hams have not been as
successful as we would like, our efforts
continue. The school has three stations,
one fixed and two portable. The students
use the two portable stations at other
schools, hamfests, and other venues to
demonstrate ATV QSOs. It is via these
students' efforts that we hope to grow
ATV activity in Tucson and the outlying
areas. In my next column I will highlight
some of our successes in increasing ATV

activity. In the meantime, we remain true
to our cause: to develop our ATV knowl
edge and skills as we find ways to use
ATV to make a significant contribution
to our community.

The efforts to get and improve the ATV
signal from our classroom to the repeater
atop Mt. Lemmon and back are on the
"completed" list. Our efforts to get that
same signal from our downconverter into
our classroom computer and onto the
internet required a more circuitous route.
Thanks to the steadfast leadership of Ron
Phillips, AE6QU; the technical brilliance
of Mike Collis, WA6SVT; the know
how, advice, and direction of Don Hill,
KE6BXT; and late-night and early
morning testing QSOs with Ian Abel,
G3ZHI, in England, that activity is now
also on the "completed" list.

To feed the signal into the internet, we
are using the Hauppauge WinTV-HVR
950 Hybrid Stick. The "F" connector
to USB connector function makes it
ideal for PC and laptop use. The Adobe
Flash Media Encoder 2.5 is a free down
load and is easy to setup and use. Finally,
what makes this entire process possible
is the British Amateur Television Club
site in England, where our signal is
streamed to and presented over the
World Wide Web.

Already our students' parents are
anticipating watching their children
on their computers at home. Already
our ARC is preparing for the delivery
of those lessons and working hard to cre
ate the supportive television environ
ment and required facility. Already the
Pueblo ARC students are scheduling
themselves to visit other amateur radio
clubs in our community and to tell them
about their activities.

Plans to connect our students with a
school in England have been preliminar
ily discussed. The biggest challenge we
face in doing this is the seven-hour dif
ference between the two locations. Yet I
suspect that because ham radio is in
volved, the dedication, commitment, and
resilience that have made ham radio
magic for over a hundred years will rise
once again to find an equitable solution
even for that issue.

If you are interested in watching our
students hard at work, please send an e
mail to <miguel.enriquez@tusdl.org>
for specific instructions on how to
access our site, or simply go to <http://
www.batc.tv> and look for KD7RPP or
W7 ATN in the Members Streams menu.

73, Miguel, KD7RPP
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YAESU FT-7800R
Mobile 2m/70cm FM
XCVR, 50/40 Watts , Built
in cress Tone Encode/
Decode/Scan , 1000 Memo
ries Chann els, and More!
$10 YAESU COUPON!

YAESU

YOUR nUMBER FOR SAVinGS (800) 272-3467
• Great Gear
• Great Deals
• Great Service
• Free UPS S/H!*
*On all radio orders shipped
within the contiguous USA.

Alfa-Spid • Alpha-Delta- Ameritron • ARRL • Astron • Bencher- Butternut- Cal-Av • Comet· Cushcraft
• Daiwa • Diamond· Force 12 • Gap· Glen Martin- Hustler· Hygain • lcom - Kantronics • Kenwood
•Lakeview- Larsen- LDGElectronics- M2· MFJ·Miraqe- Palstar- Polyphaser· Phillystran- Rohn-Tex-Com
•Times Microwave- Unadilla· UniversalTower- USTower- Van Gorden- Vectronics· Vlbroplex- Yaesu

o
ICOM

ICOM IC-7800
World Class Performance. All
Mode HF/6 m XCVR, Massive
7" Color TFT-LCD Displ ay wi th
Bandscope Funct ion, 32-Bit
DSp, Automatic Tuner, 200 Watts
Output, CW & SSB Memory Key
ers, and Much More!
CALL FOR YOUR LOW PRICE!

ICOM IC-7000
Mobile All Mode HF/6m/
2m/70cm XCVR, 2.5" TFT
LCD Colo r Display, DSp, Voice
Synthesizer, and Much More!
NEW $200 ICOM COUPON!

ICOM IC-756PROIII
Competition Class Perfo r
mance. All Mode HF/6m XCVR,
Big 5" Colo r TFT-LCD Displ ay
w ith Bandscope, 32-Bit DSp,
Auto Tuner, and Much More!
NEW $300 ICOM COUPON!

ICOM IC-T90A
Hand Held 6m/2m/
70cm FM XCVR,Back
lit Keypad, Extended
RX (500 kHz-999
MHz), cress Tone En
code/Decode/S can,
555 Memories, Li-Ion
Battery, and More!
GREAT LOW PRICE!

ICOM IC-91 AD
Hand Held 2m170cm
D-Star XCVR, Backlit
Keypad, Extend ed RX
(500 kHz-999 MHz),
CTCSS Tone Encode/
Decode/Scan, Over
1300 Memories, Li-Ion
Battery, and More!
GREAT LOW PRICE!

YAESUVX-7R
6m/2m/220MHz/70cm
HT XCVR, Built to MIL
STD 810, Dual RX, Ex-
tended RX, cress En
codelDecode/Scan, 900
Memory Channels, Li
Ion Batte ry, and More!
$40 YAESU COUPON!

YAESUVX-6R
2m/220 MHz/70cm
Triband FM XCVR,
Backlit DTMF Keypad,
Extended RX, Built -in
CTCSS Tone Encode/
Decod e, 900 Memo 
ries, Li-Ion Battery
Pack, and Much More!
GREAT LOW PRICE!

YAESU FT-450AT
Affordable Performance. Cov
ers HF/6m. IF-Level DSP, Multi
color LCD Display, CW Keyer,
Auto Tuner, and More.
NEW $120 YAESU COUPON!

YAESU
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YAESU FT-950
World Class Performance,
HF/6m XCVR, 32-Bit Floating
Point DSP, High Speed Auto
Tuner, Built-in CW Keyer, and
Much, Much More!
IN STOCK FOR FAST DELIVERY!

YAESU FT-2000D
Compet ition Class, All Mode
HF/6m XCVR, 32-Bit DSp, Auto
matic Tuner, CW & SSB Memory
Keyers, 200 Watts, and More!
$200 INSTANT YAESU COUPON!

YAESU FT-2000
Built -In Power Supply, 100 Watts!
$100 INSTANT YAESU COUPON!

o
ICOM

ICOM IC-V8000
Mob ile2mFMXCVR,75Watts,
cress Tone Encode/Decode/
Scan, 200 Memories, More!
CALLFORYOUR LOW PRICE!

ICOM IC-208H
Mobile 2m/70cm FM XCVR,
Data Jack, Extended RX,
cress Tone Encode/Decode/
Scan, DTCS Encode/Decode,
500 Memory Channels, More!
NEW $20 ICOM COUPON!

YAESU FT-1802M
Mobile 2m FM XCVR, 50
Watts, Built-in cress Tone
Encode/Decode/Scan, 221
Memories Channels,and More!
$10 YAESU COUPON!



B-26 SERIES
Medium Duty Alumi
num Self Supportull'il!
Towers. Thirteen model
range from 30-90 fee
and support up to 34.5S(

ft.of antennawind load.
CALL FORMORE INFC

B-30 SERIES
Heavy Duty Aiuminulii
SelfSupportingTowe!1l'l!
Nineteen models rang<
from 40-100 feet, an,
support up to 34.5sq. \'I
of antenna wind load.
CALL FORMORE INFO

MA SERIES
Neighbor FrienllW'
Design offers a flaS
pole-like appearance
while supporting ar
tenna loads up to 2
square feet. Model
range from 40-85 feE
in height and com
with a hand winch an,
house bracket. Optior
al self supporting bas
es are also available .

TOWER EXPERTS
We Ain't Braggin~..
But we've helped s·
many Hams order U
Towers over the year
that we've becom
the US Tower expert :
Please call for help SE

lect ing the perfect U
Tower for your QTH!

B-18 SERIES
Light Duty AluminMIii
Self Supporting TOWE:.m!
Five models range fro r
30-50 feet in heig h
and support up to 1
sq. ft . of antenna load.
CALL FORMORE INFC

Yaesu
G-1000DXA

ANTENNA ROTATORS
Hygain, CD-4511 $369
Hygain, Ham-IV $509
Hygain, Ham-V $849
Hygain, T2X $569
Hygain, T2X Digital $929
Hygain, HDR-300A $1269
M2, OR-2800PX $1379
Yaesu, G-450A $249
YaesuG-550 $299
Yaesu, G-800SA $329
Yaesu, G-800DXA $409
Yaesu, G-1OOODXA $499
Yaesu, G-2800DXA $1089
YaesuG-5500 $599
ROTOR CABLEIN STOCK, CALL!

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

.058" $1.00

.500" .058" $1.10

.625" .058" $1 .20

.7 50" .058" $1.30

.875" .058" $1.40

1.000" .058" $1.50

1.1 25" .058" $1 .65

1.250" .058" $1.85

1.3 75" .058" $2.05

1.500" .058" $2.25

1.625" .058" $2 .55

1.7 50" .058" $2.80

1.87 5" .058" $3 .05

2.000" .058" $3.30

2.125" .058" $3 .80

TIMES LMR COAX
High performance coax
cable. Offers lower loss than
RG-213/U without the water
displacement problems com
mon to 9913 and 9086 types.
HUGE LMR STOCK, CALL!

ALUMINUM TUBING

~
CUSHCRAFT A3S
Three element triband beam
with optional 30/40m kit. Com
pact yet rugged design with all
stainless steel hardware. Perfect
for limited space application.
CALL FOR MORE CUSHCRAFTI

~
.~.
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KENWOOD TM-D710A
Mobile 2m/70cm FM XCVR
With Built-In TNC, Separate
Front Control Panel, CTCSS En
code/ Decode, 1000 Memory
Channels, and Much More!
CALL FOR YOUR LOW PRICE!

KENWOOD

KENWOOD TS-480SAT
Mobile Performance, All Mode
HF/6m , Auto Tuner, Separate
Front Control Panel, 16-Bit DSP,
CTCSS Encode/Decode, More!
NEW$180KENWOODCOUPON!

MORE DEALS THAn YOU CAn SHAKE ASTICK AT!

KENWOOD TS-2000
Huge Band Coverage, All Mode
HF/6m/2m /70cm, Auto Tuner,
CW Memory Keyer, Dual RX,
Dual DSP, Built -In 1200/9600
bps TNC,TCXO, and Much More!
NEW $80 KENWOOD COUPON!

Alfa Spid • Alpha-Delta. Ameritron • ARRL • Astron • Bencher- Butternut· Cal-Av • Comet· Cushcraft
• Daiwa • Diamond· Force 12 • Gap· Glen Martin- Hustler- Hygain • lcom • Kantronics • Kenwood
•Lakeview- Larsen- LOGElectronics- M2· MFJ·Miraqe- Palstar- Polyphaser- Phillystran· Rohn-Tex-Com
•Times Microwave· Unadilla- Universal Tower- USTower- Van Gorden- Vectronics • Vibroplex • Yaesu



By Dr. H. Paul Shuch," N6TX

THt: ORBITAL CLASSROOM
Furthering AMSAT's Mission Through Education

AMSAT and Teacher Professional Development

Our last column (Summer 2008 CQ
VHF) discussed the National
Science Education Standards. In it

I attempted to show why AMSAT must
demonstrate compliance with those stan
dards in developing a meaningful
Teacher's Institute. It was my intention
to show how AMSAT can provide a cred
ible professional development opportu
nity for educators, while advancing
our own educational goals . Since that col
umn was submitted, there have been sig
nificant changes in AMSAT' s education
al direction. It is my hope to explain those
changes in this, the final installment of
"The Orbital Classroom."

Most school districts tie advancement
(and in some cases continued employ
ment) to specific continuing education
requirements. Generally, a teacher is
required to receive a specified number of
Continuing Education Units (CEUs) dur
ing a stated period of time to meet a given
school district's professional develop
ment requirements. Unfortunately, the
scope of acceptable activities and level of
rigor necessary to grant CEUs vary from
state to state. However, AMSAT intends
to provide continuing education opportu
nities for teachers from all 50 states. In
order to grant CEUs, we would need to
have our curriculum scrutinized and
approved by 50 Departments of Edu
cation in separate states (each of which
may have different, possibly conflicting,
standards). Thus, it is my recommenda-

"Fon ner Educational Director. AMSAT
e-mail: <1l6tx@amsat.org>
<www.AMSAT.org>
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tion that we not pursue granting ofCEUs.
There is, however, an alternative to

CEUs. Most school districts will allow
professional development credit for rele
vant postgraduate-level courses from any
accredited university. Also, AMSAT, by
virtue of its Memo of Understanding with
the University of Maryland, Eastern
Shore (UMES), is party to an education
al partnership that just might make such
postgraduate-level courses feasible.

UMES is home to the Hawk Institute
for Space Sciences (HISS), host for the
AMSAT Satellite Integration Facility
("AMSAT Lab"). We have already part
nered with HISS on a number of educa
tional initiatives, including student
involvement in satellite construction
activities in our lab, and student partici
pation in balloon launches carrying ama
teur radio payloads. Thus, using their
facility to educate educators is a logical
next step.

Although UMES is an undergraduate
institution, it is part of the University of
Maryland system, which does indeed
grant graduate credits. If our Teacher's
Institutes can be approved by that uni
versity for graduate credit, participating
educators from all states can apply it
toward the continuing education and pro
fessional-development requirements of
their particular school districts.

OK, so we began to develop a game
plan for offering accredited, post-gradu
ate training for educators through our
existing university partner. Of what
should such training consist? Clearly, we
wou ld love to see schools across the coun
try equipped with OSCAR ground sta
tions, tracking and communicating
through ham satellites. Remember,
though, that any effort in that direction
must be consistent with the National
Science Education Standards outlined in
the previous "Orbital Classroom" col
umn. Simply preparing teachers to have
their students play ham radio through
satellites isn't going to cut it.

Here's where a serious curriculum
development effort appeared needed, and
I am proud to say that several AMSAT

educational volunteers stepped up to the
plate. However, before reinventing the
wheel, I thought it prudent to survey other
professional-development opportunities
for educators which also focused on satel
lite communication and related technolo
gies. To my surprise, I found quite a few
competing programs already well in place.

Closest to home for most AMSAT
members is the excellent ARRL educa
tional program headed by our friend Mark
Spencer, WA8SME. Mark was most help
ful and encouraging to me when I first was
appointed AMSAT Director of Education
in early 2006, and he generously offered
to share his curriculum with us. He pre
sents four to six Teacher's Institutes a year
in various parts ofthe country, and through
a partnership with an accredited universi
ty is able to offer participating teachers
postgraduate credit suitable for their pro
fessional-development needs. These
week-long intensive courses cover many
aspects of amateur radio, including an
excellent introduction to amateur satel
lites. In fact, in their professional capaci
ty as classroom teachers, a number of
AMSAT members have already taken
Mark's courses. As the national associa
tion for amateur radio in the U.S., the
ARRL has been quite successful in secur
ing financial contributions toward its edu
cational efforts. Consequently, many par
ticipating educators are able to attend
these ARRL courses free of charge, and
some have even been awarded grants to
equip their laboratory facilities and cam
pus amateur radio stations. AMSAT
salutes the ARRL for making this worthy
educational contribution.

The ARRL is not alone in its continu
ing education offerings, although the
extent of its emphasis on amateur radio is
unique . Professional organizations such
as the American Astronomical Associa
tion, American Association for the
Advancement of Science, American In
stitute of Aeronautics and Astronautics,
and others also offer professional devel
opment to educators in areas that overlap
AMSAT's expertise. Because of the ex
tensive financial resources of these large

Visit Our Web Site



organizations and their commercial
sponsors, the cost to individual teachers
is minimal, with stipends offered to
encourage the most cash-strapped school
districts to participate. Often, these work
shops are offered at exotic vacation
venues, making it easier for participating
educators to gain the support of their
respective families. I once attended such
a summer course under the sponsorship
of the school district where I was then
employed. Although, regrettably, it
lacked amateur radio content, that course
emphasized the use of computers in the
classroom at a time when that idea was
still novel and provided an enjoyable and
professionally rewarding experience.

NASA has long promoted aerospace
education through its SpaceMobile pro
gram, run for it for decades by the
University of Oklahoma. The program
features laboratory and demonstration
equipment built into vans, fanning out
across the country to visit primary and
secondary schools in every state.
Astronauts are frequent speakers at
SpaceMobile events, and although their
emphasis has been motivation of stu
dents, many a classroom teacher has
received professional development cred
it through SpaceMobile workshops.

Recently, a new contract for the NASA
Aerospace Education Services Project
(AESP) was issued to the Pennsylvania
State University's Center for Science and
the Schools. With PSU becoming
NASA's new ASEP higher education
partner, some changes in emphasis
ensued which promised to prove valuable
to AMSAT. Instead of just sending
SpaceMobiles around to the K-12
schools to put on road shows for the stu
dents, they announced a new thrust in
teacher continuing education. Because
this meshes well with AMSAT's pro
posed professional development plans
for educators, I met in December 2007
with Dr. Bill Carlsen, Penn State's
Principal Investigator for this new NASA
contract. From that meeting an AMSAT
action plan began to emerge.

As worthy as it might be for AMSAT
to provide teachers with continuing edu
cation in satellite communications, I rea
soned, the cost (both monetary and in
terms of effort required) threatened to
siphon off AMSAT resources already
stretched thin by our various satellite
development programs. Why not instead,
I suggested, partner with the ARRL,
NASA, Penn State, and AIAA and every
body else already filling the educators'

technology professional development
niche? In January 2008 I proposed to the
AMSAT leadership team that our talents
could best be spent by developing, and
volunteering to teach, satellite design,
satellite construction, and satellite oper
ations modules for all of those organiza
tions currently offering teacher continu
ing education in related fields. It's not as
glamorous as having our own Teacher's
Institute, I realize, but it just might be
more compatible with AMSAT's prima
ry mission.

I had thought I had made a reasonable
case, but I am an educator, not a policy
maker. Ultimately, the AMSAT board
decided to go in a different direction, and
in February 2008 I was asked to step
down as AMSAT Director of Education.
I will not second-guess our leadership in
that decision, but did want the AMSAT
membership to know the path that
brought us to this juncture. Also, I will
continue to support, to whatever extent I
am able, the educational efforts the
AMSAT Board ultimately decides to pur
sue, consistent with our organization's
vision and mission statements.

I urge all of you to support such future
AMSAT educational efforts as well.

73, Paul, N6TX

CQ's Satellite WAZ Awards
(As of October 1, 2008)

By Floyd Gerald,* N5FG, CQ WAZ Award Manager

No. Callsign Issue date Zones Needed to have
a ll 40 con firmed

I KL7 GR F 8 Mar . 93 Nonc
2 VE6LQ 3 1 Mar. 93 None
3 KD6PY I Jun e 93 Nonc
4 OH 5LK 23 Jun e 93 No ne
5 AA6 PJ 2 1 Jul y 93 Non c
6 K7HDK 9 Sc pt. 93 None
7 WI NU 13 Oc t. 93 Nonc
8 DC8TS 29 Oct. 93 No ne
9 DG2SBW 12 Jan . 94 Nonc
10 N4SU 20 Jan . 94 None
II PAOA ND 17 Feb. 94 Non e
12 VE3NPC 16 Mar. 94 None
13 WB4MLE 3 1 Mar. 94 No ne
14 OE3 JlS 28 Feb. 95 No ne
15 JAIBLC 10 Apr. 97 No nc
16 F5ETM 30 Oct. 97 None
17 KE4S CY 15 Apr. 01 10.18, 19,22,2 3,

24 ,26.27 ,28.
29,34.3 5,37,39

18 N6 KK 15 Dec. 02 None
19 DL2AYK 7 Ma y 03 2, I0, 19,29, 34
20 N IHOQ 3 1 Jan. 04 10,13,18 ,19 .23,

24,26.27,28, 29.
33.34,3 6,37,39

2 1 AA6 NP 12 Feb. 04 None
22 9V IXE 14 Au g. 04 2,5.7,8.9, 10. 12,13.

23.34 ,35.36.37,40
23 VR2XM T 01 Ma y 06 2,5 ,8,9.10.11,1 2.13,2 3.34,40

CQ offers the Satellite Work All Zones award for stations
who confirm a minimum of25 zones worked via amateur radio
satellite. In 200 I we "lowered the bar" from the original 40
zone requirement to encourage participation in this very diffi 
cult award. A Satelli te WAZ certificate will indicate the num
ber of zones that are confirmed when the applicant first app lies
for the award.

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

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

*/ 7 Green Hollow Rd.. Wiggins, MS 39577; e-mail: <n5jg @cq-amateur-radio.com >
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The Complete DXer
Third Edition
The joy of the chase , the
agony of defeat , the thrill of
victory are the stuff of The
Complete DXer, a book that
is almost as seductive as the
DX chase it describes. It
excites , it enterta ins, it teaches!

Order: COMPDXer $19.95

The NEW Shortwave
Propagation Handbook
by W3ASK , N4XX & K6GKU

Order No. SWP $19.95

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

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

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

Order No. MILSPEC~ $25

more great gifts!~.#-~.#

HR Anthologies
~

Sale $18 ea.

WbJ '-'-c....ao-=-·o...J Buy all 4 for only $70

Contesting in Africa
Multi-Multi on the Equator

by Roger Western, G3SXW
& the Voo 000 Contest Group

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

Order No.AFRI $19.95 ..

~
6..
~

104
4·~#\.

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

Homebrewing Techniques Order # AHOME

Test Eqpt & Repair Techniques Order # A TEST

Antennas - 1968· 1972 0rder # ANTS 1

Antennas - 1973 - 1975 0rder # ANTS 2

All 4 for $70 Order # ASET

Buy any combination of DVDs and save!

1 Pak for * .9 - $19.95
2 Paks for $4 95 - $35.95

3 Paks for 5.9 - 550.95

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

Order # HFDVD~ $19.95

CO Ham Radio
Welcome Pak
1 DVD co nta ins 3 prog rams :
Ham Radio Horizons
Getting Started in Ham Radio
Getting Started in VHF

Order # HAMDVD~ $19.95

The Short Vertical Antenna
and Ground Radial
by Sevick, W2FMI

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

Orde r No. SVERT $10.00

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

CO VHF Specialty Pak
1 DVD contains 3 programs:
Getting Started in Satellites
Getting Started in VHF
Getting Started in Packet
Order # VHFDVD~ $19.95

"Up Two" byG3SXW
Are you a DX'er? Have you r-::-::----==----m

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

Order: UPTWO $19.95

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

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

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

Order No. HEATHKIT $29.95

2009 World Radio
TV Handbook

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

Order No. HFANT $19.95

W6SAI HF Antenna Handbook
by Bill Orr , W6SAI

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

Order No. WRTH $35.00

2009 Edition-scheduled fo r
release November 25th. Order
now for sh ipment immediately
upon release. You will not be
charged until your book ships.

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



$18.00
Order: RSIOTA

Order: RSHFAR $23.00

IOTA Directory
Edited by Roger Balister, G3KMA.
2007 Ed..
Fully updated. lists all islands that
qualify for IOTA. grouped by continei
and indexed by prefix . Detai ls
the award rules, includes
application forms .

$33 50
Order : RSHFAAL •

':!.~ HF Antennas for All
Locations
By Les Moxon , G6XN
RSGB . 2nd Ed.• 322 pages
Design and construction of hundreds
of antennas. No matter what your
location, there's one for you!

HF Amateur Radio
2007 Second Ed.
HF or short wave bands are one of tI
most interesting areas of amateur
radio. This full revised and expandec
second edition guides you through
setting up an efficient amateur radio
station , equipment to choose,

installation, the best antenna for your location and
MUCH more.

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

Orde r : RSLPS $18.00

Technical Topics
Scrapbook 1985-1989
By Pat Hawker, G3VA
1993 Ed., 346 pages
A collec tion of popular "Technical
Topics' ulished in RadCom. Info ,
ideas . mods and tips for amateurs!

Order: RSTTC89 $18.00

RSGB Technical Compendium
2000 Ed.• 297 pages
All of the technical material from a
whole year's RadCom in a single
volume. Every ''Technical Topics."
every "In Practice." and "Eurotek"
along with all the technical info from
"Down to Earth!"

Orde r: RSTC $33.00

Order: RSHFAC $33.00

Order: RSTAEG $32.00

Order: RSLFEH $33.00

Order: RSTTC99 $27.50

Technical Topics
Scrapbook 1995-1999
By Pat Hawker, G3VA
2000 Ed., 314 pages
This third comp ilation of 'Tech
Topic' articles is a fasci nating
collection of circuit ideas.

antenna lore, component news and scientific
discussion. all at the most practical level

The Low Frequency
Experimenter's Hdbk
By Peter Dodd, G3LDO
2000 Ed.. 296 pages
An invaluable and reference written
to meet the needs of amateu rs and
experimenters interested in low
power radio techniques below
200k Hz.

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

Takes the guesswork out of adjust 
ing any home-made or commercial
antenna, and makes sure that it
is working with maximum efficiency.
Describes RF measuring equipment

and its use . constructing your own antenna test
range , computer modeling antennas. An invaluable
compa nion for all those who wish to get the best
results from antennas!

Power Supply
Handbook
By John Fielding, ZS5JF
2006 Ed.. 288 pages .
How power supplies work ,
select ing components. building
and modifying supplies. measuring

he finished supply . batter ies. chargers, test
equ ipment - it's all here!

Order : RSPSH $28.50

r IHF Anlenna Collection
2nd Ed., 2002. 252 pages .
A collection of outsta nding articles
and short pieces which were

B -:6- I publis hed in Radio Communication
] magazine. Includes sinqle - and

= multi-element, horizontal and
vertical antennas, ext remely small transceiving
and receiving antennas. feeders . tuners and
much much more!

$48.00

Guide to VHF/UHF
Amateur Radio

Orde r: RSQRPB $28.50

Order : RSANTKIT2

By Ian Poole, G3YWX

2000 Ed.•112 pgs.
Everything you will need
to help you enjoy VHF/UHF
to the fullest. Choosing the

right transm itter . receiver. antenna.
utilizing the correct part if each band
and more!

$16 00
Order No. RSGVUAR •

VHF/UHF Amateur Radio
Edited by Andy Barter, G8ATD

2nd Ed.• 320 pages .
Guides you through the theory and
practice of VHF/U HF operating and
transmission lines . Includes informatio n
on getting started . anten nas.
constructing your own equipment.
satellite ops, local nets and
specialized modes .

Order: RXVUH $29.50

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

Practical Wire Antennas 2
By Ian Poole, G3YWX
2005 Edition , 176 pages
This significantly expanded and fully
revised edition includes designs for a
wide range of practical wire antennas.
Just about every type of wire antenna

you could possible imagine with complete and easy to
understand designs.

Order: RSPWA2 $23.50

Antenna Toolkit 2
By Joe Carr, K41PV
RSGB & Newnes, 2002 Ed.• 256 pgs.
A definitive design guide for sending
and receiving radio signals . Together
with the powerful suite of CD software
included with this book. the reade r will
have a comp lete solution for
constructing or using an antenna;
everything but the actual hardware!

\l..~.# RSGB Books
p'"
tt•
~

Shipping & Handling: U.S. & Possessions-add $7 for the first item, $3.50for the second and$2 for eachadditional item.
FREE shipping on orders over$100 to oneU.S. address. Foreign-calculated by orderweight anddestinationand

added to yourcredit card charge. Magazine subscriptionprices include shipping andhandling charges.
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Order No. 33PROJ $17.95

33 Simple
Weekend Projects
by Dave Ingram, K4TWJ

Do-it-yourself elec
tronics projects from
the most basic to the
fairly sophisticated.
You'll find: station
accessories for VHF
FMing, working
OSCAR satellites,

fun on HF, trying CW, building
simple antennas, even a complete
working HF station you can build
for $100. Also includes practical tips
and techniques on how to create
your own electronic projects.

$19.95

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

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

Order No. 2BU

The Quad Antenna
by Bob Haviland,

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

Order No. QUAD $19.95

magazines at holiday sale prices!

Order No. VAH $17.95

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

Holiday Special! Domestic Rates: 1 year~ $34.95 - 2 yrs~ $62.95 - 3 yrs~ $90.95
Canada/Mexico: 1 year $~ $47.95 - 2 yrs~ $88.95 - 3 yrs~ $129.95
Foreign: 1 year~ $59.95 - 2 yrs~5 $112.95 - 3 yrs~~165.95

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

Holiday Special! Domestic Rates: 1 year~ $30.95 - 2 years~$54.95 - 3 years $~ $79.95
Canada/Mexico: 1 year~ $40.95 - 2 years~ $74.95 - 3 years~ $109.95
Foreign: 1 year~ $50.95 - 2 years~ $94.95 - 3 years~ $139.95

The Vertical
Antenna Handbook IR=_
by Paul Lee, N6PL
Learn basic theory
and practice of the vertical
antenna. Discover easy-to
build construction projects.

More great CQ books!
McCoy on
Antennas
by Lew McCoy, W11CP

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

Order No.MCCOY $19.95

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

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

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

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

CaI/1-800-853-9797 or FAX your orders to 516-681-2926
You can also order on our web site: www.cq-amateur-radio.com
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QUARTERL!:j CALENDAR OF EVENTS

Quarterly Calendar

The following is a list of important dates for
EME enthusiasts:

dawn, with up to 40 meteors per hour at its
peak. The actu al peak ca n occ ur three
hours before or after the predicted peak.
Th e best paths are north-south. Lon g
duration meteors can be expected about
one hour after the predicted peak.

Dec. 27
Dec. 28
Jan. 3
Jan. 4

New Moon.
Very poor EME conditions.
Moon Apogee.
Quadrantids Meteor Shower Peak
and First Quarter Moon.
Moderate EME conditions.

Jan. to Moon Perigee.
Jan. II Full Moon. Good EME

conditions.
Jan. 18 Last Quarter Moon. Moderate

EME conditions.
Jan. 23 Moon Apogee.
Jan. 25 Very poor EME conditions.
Jan. 26 New Moon.
Feb. 1 Moderate EME conditions.
Feb. 2 First Quarter Moon.
Feb. 7 Moon Perigee.
Feb. 8 Very good EME conditions.
Feb. 9 Full Moon.
Feb. 15 Poor EME conditions.
Feb. 16 Last Quarter Moon.
Feb. 19 Moon Apogee.
Feb. 22 Poor EME conditions.
Feb. 25 New Moon.

-EME conditions courtesy W5LUU.

For more in form ation on the abo ve
meteor shower predi ct ion s see Tomas
Hood , NW7US' s "VHF Prop agation"
co lumn star ting on page 77 . Also visit the
Internati on al Meteor Organ izati on ' s
we bsite: <http://www.imo. net> .

Moon Apogee. Very poor EME
conditions.
First Quarter Moon.
Good EME conditions.
Full Moon.
Moon Perigee.
Moderate EME conditions.
Leonids Meteor Shower Peak.
Last Quarter Moon.
Moderate EME conditions.
New Moon.
Moon Apogee.
Very poor EME conditions.
First Quarter Moon.
Good EME conditions.
Full Moon, Moon Perigee and
Full Moon.

Geminids Meteor Shower Peak.
Moderate EME conditions.
Last Quarter Moon.
Winter Solstice. Moderate EME
conditions.

Dec. 13
Dec. 14
Dec. 19
Dec. 21

Nov. 2

Nov. 6
Nov. 9
Nov. 13
Nov. 14
Nov. 16
Nov. 17
Nov. 19
Nov. 23
Nov. 27
Nov. 29
Nov. 30
Dec. 5
Dec. 7
Dec. 12

Current Contests
Nove mber: The second weekend of

the ARRL 50 MHz to 1296 MHz EME
Contest is November 15-1 6, 2008.

January: The ARRL VHF Sweep
stakes is scheduled for the weekend of
January 17-1 9, 2009.

For ARRL contest rules, see the issue of
QSTprior to the month of the contes t or the
Leag ue's URL: <http ://www.arrl.org>.

Current Meteor Showers
November:T he Leonids shower is pre

dicted to peak aro und 09 00 UTC on
November 17.

December: Two showers occur thi s
mon th. The firs t, the Geminids, is pre
dicted to peak on December 13. Th e actu
al peak can occ ur 2.5 hours before or af ter
the pred icted peak. It has a broad peak and
is a good north -south shower producing
an average of 100-1 20 meteors per hour
at its peak.

The second, the Ursids, is pred icted to
peak aro und 0730 UTC on December 23 .
It is an eas t-west shower, produ cing an
average of no more than 10 meteors per
ho ur, wi th the rare possibility of upwards
of 90 meteors at its pea k.

January: The Quandrantids, or Quads ,
is a brief, but very active meteor shower.
The expected peak is on January 3-4, with
the bes t time bei ng the morning ofJanu ary
4 just after midnight and working throu gh

Correction

In the Summer 2008 issue of CQ VHF in
the article "Loe-Noise Pre-amplifiers for the
1.3, 2.3, and 3.4 GHz Amateur Bands," by
Sam Jewell, G4DDK, photo D was a dupli
cate of photo B. The correct photo of the 3.4
GHz LNA, L I and L2 input hairpin loop
details appears here. We apologize for any
confusion caused by the error.
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By Joe Moell,* K00V

HOMING IN
Radio Direction Finding for Fun and Public Service

A Decade of ARDF in the USA

The first ARDF Team USA in Hungary at the 1998 World Championships. Left to
right are Gyuri Nagy, HA3PA; Mar vin Johnston , KE6HTS; Dennis Schwendtner,
WB60BB; Dale Hunt, WB6BYU; and Jack Loflin , KC7CGK. Nobody brought a mast
for the American fla g, so WB60BB, who is blind, offered his white cane. (Photo by

Barbara Johnston, KE60TF)

In 1998, amateur radio hidden-trans
mitter hunting in the USA was almost
exclusively a vehicular activity. A

weekend hunt in most places meant hours
of driving in a well-equipped vehicle .
There might be an on-foot "sniff' at the
end to get to a transmitter a few yards off
the road, but that was the extent of fox
hunting on foot.

Back then , only a handful of North
American ham s had experienced the kind
of transmitter hunting that was predomi
nant in Europe and the Asian mainland.
In those countries, hams had combined
radio direction findin g (RDF) with map
and-compass orienteering to create a
sport that challenged both the mind and
body. In some places, particularly Russia
and former Soviet bloc nations, it was
being used in physical-education classes
for youth in schools and by the military
for field training.

This international on- foot-only sport
had acquired several name s, including
foxtailin g, foxteerin g, radio-orienteering ,
and ARDF, for Amateur Radio Direction
Finding. Official rules were put in place
by a committee of the Intern ational
Amateur Radio Union (lARU). A course
has five "fox" tran smitters in a large
wooded area of at least 500 acres, and usu
ally much larger. Participants start near
one end and proceed to the other end ,
punchin g in at each fox along the way.

Radio-orienteers must pay con stant
attention to all bearings, because each fox
is on for 60 seconds, one at a time , in
sequence. For instance, when # I goes off,
then #2 comes on and # I won 't be back
for four minutes. A continuous transmit
ter on a separate frequency is near the fin
ish to aid hunters who have lost their
place on the map.

The first foxtailing events were on 80
meters with CW transmitters sending
"MO" followed by dits indicating the
transmitter number (MOE, Mal, MaS,

*P.O. Box 2508, Fullerton, CA 92837
e-mail: <kOol.@!lomillgill.com>
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MOH , and MaS). Later, a separate con
test on 2 meters was added to each meet ,
with CW tone s on AM carri ers. Thi s was
before the popularity of narrowband FM
on 2 meters, but AM predominates on
VHF at international ARDF events to
this day.

Startin g with separate divi sions for all
men and all women, the organizers began
to add categories for youth and "o ld
timers," as regular participants reached
the ripe old age of40. All wom en, regard
less of their age, were placed into a fourth
category.

National team members must work
indep endently. No assistanc e or cooper
ation of any kind is allowed on the cours
es, except for injuri es and other emer
gencies , of course. Team scores are
aggregates of individual member scores .

Use of GPS and other navigation devices
on the course is forbidden .

A Good Start in Hungary
The first ARDF "world" champi

onships in 1980 attracted parti cipants
from only II Europea n countries. Asia
was not represented until four yea rs later,
but activity grew quickly there, espec ial
ly in China and Japan. In the mid-1 990s,
ove r 20 countries were part icipating, but
IARU officials bemoaned the "black
hole" in Region 2 (North and South
America), where no foxtailing was tak
ing place. Th at was about to chan ge ,
because some ham s on our West Coast
had tried ARDF, liked it, and wanted to
move it into the mainstream of American
ham radio.

Visit Our Web Site



An informal ARDF Task formed in
1997 with the goa l of hosting the first
IARU Region 2 ARDF Championships
in Portland, Oregon during the summer
of 1999. 1 Thi s would be combined with
the sixth Friendship Radiosport Games,
a sister-cities event with participation by
hams from Khabarovsk in Russia ,
Niigat a in Japan, and Victoria in British
Columbia, Canada.

In early 1998, the ARRL Board of
Directors formall y recognized the desir
ability of developing ARDF in the U.S . I
was appointed to be the ARRL' s ARDF
Coo rdinator. Th ere was no formal job
description (and still isn 't one ), but it was
agreed that I would lead the promotion
and development of ARDF in the U.S.,
working close ly with radio clubs and
organizations here, as well as with IARU
and other member societies in the sched
ulin g and promotion of foxtailing events.

Shortl y thereafter, I received an invi
tation from Rik Strobbe, ON7YD, the
Interim Chair of Region I ' s ARDF
Working Group. He wanted the U.S. to
send a team to the 1998 ARDF World
Champio nships (WCs) in Hungary. Thi s
would be an exce llent opportunity for
stateside ham s to obser ve the mechanics
of intern at ion al- styl e compet itions,
which would be important for our up
co ming event. We would also learn
co urse strategies by watching and meet
ing with the medal-winning experts.

I put out the word , and by the middl e
of summer the U.S.' s first team had
form ed . Dale Hunt, WB6BYU, Marvin
John ston , KE6HTS, and Jack Loflin,
KC7CGK, would try the courses . Denni s
Sch wendtner , WB60BB , and Barbara
John ston, KE60TF, would accompany
them . Then an e- mail arri ved from Gyuri
Nagy, HA3PA . As an engineer for an
intern ational company, he often traveled
to the U.S. and had been given resident
alien status.

Gyuri offered to meet the delegation in
his native country and help prepare every
one for the competition. He also offered
the use of his 80-meter ARDF equipment.
In return , he wanted to know if he could
join our team and compete for the U.S. A
check with IARU offic ials revealed that
Gyuri's green-card status made it okay for
him to represent our country.

Gyu ri picked up the stateside delegate s
at the Budapest airport and drove every
one to Nyiregyhaza, the site of the com
petitions. The amount of pomp and cere 
mony there was surprising. Like the
Olympics, there was a parade of the ath-

www.cq-vhf.com
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On the 2008 ARDF World Championships awards podium for category M50, left to
right are silver medali st Stank o Cufer, S57CD, ofSlovenia; gold medalist Igor Kekin
of Russia; and bron ze medalist George Neal, KF6YKN of the USA. (Photo by

Jay Hennigan, WB6RD V)

The U.S. delegation to the 2008 ARDF World Championships in Korea. Left to right
are Bob Cooley, KF6VSE; Ken Harker, WM5R ; Jen Harker, W5JEN; Dale Hunt,
WB6BYU; Harley Leach, KI7XF; Nadia Scharlau; George Neal, KF6YKN; Scott
Moore, KF6IKO; Vadim Afo nkin: Jay Thompson, W6JA Y; Charles Scharlau, NZ f]I;
and Jay Hennigan, WB6RDV. Not pictured is Richard Thompson, WA6NOL , who

took the photo. (Photo courtesy Vadim Afonkin)
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letes by nation, each team following a placard-carrying local
escort. The opening festivities also included native dancing and
other entertainment.

The next day was the 2-meter event, then a day of rest and
organized tours, followed by the 80-meter hunt day. All Team
USA members successfully completed the courses, but our
inexperience and Gyuri's lack of recent training kept us off the
winners' podium. Most medals went to eastern European and
former Soviet Union countries because of their high level of
experience and participation in local events.

Bringing It Home
This trip to Hungary, as the old song goes, was the start of

something big . WB6BYU used the knowledge he had gained
to set challenging 2-meter and 80-meter courses at well-mapped
sites for the 1999 Friendship Games and IARU Region 2
Championships. Besides the Friendship Society participants
from Russia, Japan, and Canada, the event attracted foxtailers
from Australia, Bulgaria, Kazakhstan, and Sweden to the City
of Roses.

Before traveling to Portland, Gyuri visited KE6HTS in Santa
Barbara. They went to a VE session where Gyuri easily passed
the tests to become KF6YKN. On the courses in Oregon, it
became clear that he had resumed his ARDF training. He post
ed the best five-fox time of the day in the 80-meter event, even
though he was the oldest in his age category.

The 2000 WCs were on the Asian continent for the first
time. The Chinese Radiosports Association hosted and
WB6BYU was invited to serve on the international jury. Nine
hams represented the U.S. on the courses, including 15-year
old Jay Thompson, W6JAY, whose mother is of Chinese
descent. KF6YKN ran in the prime-age Senior category with
five foxes to find, even though he was qualified by age for
the four-fox Old Timers category. There was also a new four
fox category for Veterans, meaning men ages 55 and up. One
of the USA's two Veterans was Bob Cooley, KF6VSE, who
became the first Team USA member to finish in the top ten
in his category.

IARU rules allow a maximum of three persons in any
age/gender category on any national team at the WCs. Even
with the addition of the Veteran category, the growing interest
in the sport would soon make it impossible to allow everyone
with the desire to join Team USA. I set two qualifying cours
es in southern California to help select and train Team USA
2000, but something better was needed for the future .

Amateur radio societies all over the globe stage national
ARDF championships to build interest and to find out who is
most deserving of a spot on their teams. Members of the
Albuquerque Amateur Radio Club stepped forward to host the
First USA ARDF Championships in the summer of 2001.
National championships have become an annual tradition ever
since, open to anyone of any age, with or without a ham radio
license. Besides the best radio-orienteers of the states, there
have been visiting competitors from seven foreign countries
over the years .

In 2002, IARU rules changed to specify nine age categories,
five for males and four for females. Men over 60 and women
over 55 need to find only three of the five foxes. Competitors
don't get to choose which foxes not to find. The skipped foxes
in each category are specified in the IARU rules.

U.S. teams continue to improve in this decade, with Gyuri in
the lead. For the 2002 WCs in Slovakia and the 2004 WCs in
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Harley Leach, KI7XF. in the 2-meterfinish corridor at the 2008
World Championships. He fabricated his Yagi antenna from
aluminum stock. Notice the holes in the boom to make it lighter.

(Photo by Dale Hunt, WB6BYU)

the Czech Republic, he put on training camps beforehand near
his home town of Pees, Hungary. Most Team USA members
participated, as well as two TeamAustralia members who had
visited at our 200 I national championships. KF6YKN rented a
house for the group and put out several full -length ARDF cours
es, plus sprints and orienteering practice. After that, everyone
went to the Hungarian national championships for even more
practice on very long courses.

Bob Frey, WA6EZV. our team's co-captain in 2002, wrote,
"I was tickled to death with Gyuri's training camp! It was fan
tastic!" KF6YKN took fifth in his category in the 2-meter hunt
at the WCs in Slovakia, less than six minutes short of a medal.
He accomplished that even though he was in need of knee
surgery, which took place shortly thereafter.

In 2006, KF6YKN was granted U.S. citizenship and he
changed his name to George Neal. On the Black Sea coast of
Bulgaria that year, Team USA captured its first WC medal.
Nadia Scharlau of North Carolina was awarded a tie for third
place on 80 meters in the four-fox category for women over 35.
She would have won it outright, but the homing beacon trans
mitter failed just as she punched in at her last fox and needed
the beacon to navigate quickly to the finish line. After a thor-
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As a member ofthe international jury at the 2008 World Champion ships, Ken Harker,
WM5R, was stationed at fox #4 during the 2-meter and 80-meter competitions. Ken
was co-chair of the organizers of the 2008 USA ARDF Champion ships in Bastrop,

Texas. (Photo courtesy WM5R)
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wrong that the officials had anticipated,"
he told me. "I was amaz ed by the num
ber of volunteer ham s that they had to
help them . Everywhere you went, there
were about 20 people in black vests with
'KARL volunteer' on them . At the open
ing ceremony, there had to be a hundred
folks handling thing s."

These championships drew far more
people than the 300 originally planned
for. The final attendance was about 330
competitors and more than a hundred
official visitors. The hotel had a limited
number of rooms with bed s, so tho se
arri ving later ended up with Korean-style
sleeping arrangements-thin mats on the
floor. "The pillo ws were little tiny thing s
that felt like the y were full of Rice
Cri spie s," one reported.

Team USA gave goo d mark s to the
food, which was served from large buf
fet table s in the gardens outside the hotel
when weather permitted. "They had
something for everyone," WB6BYU ex
plained. "There was bread for the Rus
sians, processed meat for the Germans,
and so forth. One of our team members
expre ssed surprise that they were serving
lasagna for breakfast. He was even more
surprised when he took a bite of it and it
turned out to be kimchi ."

Radio-orienteers of the world returned
to Asia this year, as the Korean Amateur
Radio League hosted the 14thARDF WCs
from September 2 through 7 at a resort
in Hwa seon g, ju st outside of Seoul. As
the USA' s ARDF Coordinator , I issued
invitations to 22 persons to compete for
our country, based on thei r finishes in
the 2007 and 2008 national champi
onships. Because of economic consid
erations and acti vity conflicts, onl y II
were able to accept.

Among those accepting was
WB6BYU, but a few week s before the
trip Dale was diagno sed with gout. Al
though he was hopeful that his foot pain
would dimini sh enough for him to run in
Kore a, it was not to be. He traveled there
anyway to attend meetings with officials
from IARU Regions I and 3. He also
served as Team USA ' s Captain, which
meant go ing to even more meetings.

As one who had org anized ARDF
champion ships in the past, WB6BYU
was impressed by the Korean s' high level
of organi zation and attention to detail.
"There were a lot of things that can go

Another Medal This Year

ough review, the international jury gave
her the medal.
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Jennifer Harker, W5JEN, unfolds her
2-meter measuring-tape Yagi in prepa 
ration for the 2-meter hunt at the 2008
World Championships. She designed
the courses for this year's USA Cham
pionsh ips in Bastrop State Park aft er
earning her team position at South Lake
Tahoe in 2007. (Photo by Dale Hunt,

WB6BYU, courtesy W5JEN)

The 2400-acre 2-meter contest site was
a far cry from the usual European forest s.
About 40 percent of the map was marked
yellow, meanin g easy to navigate.
However, these parts turned out to be
drained rice paddies and fields of other
crops, such as soybeans and bok choy.
This was a first for most competitors.
They wore new trail s throu gh these
muddy areas and couldn' t help trampling
some of the plants. The farmers' dogs
could be heard barking in the distance ,
but fortunately the dogs were confined
and the farmers didn 't seem to mind .

As always, the Russians , Ukrainians,
and Czec hs dominated the medal count .I
takin g home 92 percent of the gold
medals. However, the U.S.did better than
ever, with four finishes in the top ten. For
the second time at the WCs, the Stars and
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Lined up at the start of the Bastrop Park 2-meter compe tition on May 9 are, lef t to
right, Vadim Afonkin, Michael Bayern, W2CVZ, and Mike Urich, KA5CVH. Several
runners, all in separate age/gender categories, started together as fox #1 came on
the air each cycle. At age 12, W2CVZ was the youngest competitor at this yea r' s

national championships. (Phot o by Joe Moell, KfJOV)

Marvin Johnston, KE6HTS (right), organi zed two training camps in the mountain
fo rests fo r ARDF Team USA 2008. Parti cipants included firs t-time team memb er
Scott Moore, KF61KO (left ), and Bob Cooley, KF6VSE (center), whofi nished in sev -

enth place in his category durin g the 80-meter event in Korea. (Photo by KfJOV)
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Stripes were disp layed in the awards cer
emony. This time it was by George Neal.

KF6YKN led our team by capturing a
bronze medal in the category for men
between ages 50 and 59 in the 2-meter fox
hunt. He found all four required transmit
ters and got to the finish line in 1:23:42,
less than six minutes behind gold meda l
ist Igor Kekin of Russia . Our other top-ten
finishers , all in the 80-meter event, were
Vadim Afonkin of Boston , who was fifth
in M40 category, Bob Cooley, KF6VSE,
of Pleasanton, CA, who was seventh in
M60, and Nadia Scharlau of Cary , NC,
who was ninth in W35 .

Selecting and
Training the Team

For most Team USA members, the
road to Seoul went through central Texas.
This year's USA ARDF Championships
took place from May 8 through lOin
Bastrop State Park, about an hour's drive
east of Austin. Unlike most of the Lone
Star State, Bastrop Park is hilly and heav
ily wooded, with loblolly and other pines,
making it ideal for radio-orienteering.
Houston Orienteering Club has done an
excellent job of mapping it.

Organizing the USA Championships
this year were Kenneth and Jennifer
Harker, WM5R and W5JEN, of Austin .
They had competed at the USA Cham
pionships in 2003, 2005, 2006, and 2007 .
Each won medals on both bands at Sou th
Lake Tahoe last year. W5JEN qualified
for ARDF Team USA in the W21 cate
gory. WM5R was invited to serve on the
international jury in Korea.

This year's participants ranged in age
from 12 to 66 and came from nine states,
plus Canada. They braved snakes, spi
ders, and poison ivy to track down the
transmitters without injury. Packing gold
medals in their suitcases for the trip home
were Vadim Afonkin (M21, 2m and
80m); Michael Bayern, W2CVZ (M 19,
2m and 80m); Jerry Boyd, WB8WFK
(M50, 2m); Bob Cooley, KF6VSE (M60,
2m); Jay Hennigan, WB6RDV (M50,
80m); Harley Leach, KI7XF (M60,
80m); Nadia Scharlau (W35, 2m and
80m) and Charles Scharlau, NZ0I (M40,
2m and 80m).

Ken and Jen got high marks for orga
nizing a successful championships,
which included a catered lasagna feast on
Friday night when the Zo-meter medals
were presented. The 80-meter hunt on
Saturday started early and the electronic
scoring (provided by KE6HTS and the

www.cq-vhf.com

Los Angeles Orienteering Club) made it
possible to award the medals and get the
out-of-towners to the airport in time to be
home for Mother's Day.

Following the qualifying events in
Texas, there were two excellent prepara
tion opportunities for Team USA mem
bers this summer. KE6HTS organized a
pair of weekend training camps in the
Sierra Madre mo untains of southern
California, near Mount Pinos. All of the
Californian members of the team took
part as Marvin used the train ing tech
niques he had learned from KF6YKN. He
started by putting them through a wor ld
class 2-meter ARDF course on Saturday
morning, starting at 8425 feet elevation.

After snacks and recovery of the trans
mitters , Marvin set out a low-power
sprint course in the campground. The
hunters' goal was to find each fox during
its first one-minute transmission of the
sequence. A perfect run would take just
five minutes, plus a couple of minutes to
return to the finis h line. On Saturday
evening everyone gathered in a nearby
park, and Marvin heated up the charcoal
and roasted Santa Barbara style tri-tip
beefforeveryone. Then on Sunday morn
ing , KE6HTS set a full five-fox course on
80 meters .

A Big Year Ahead
ARDF activity is winding down for

2008. There will be a couple more local
hunts in southern California before the
holidays, but it is getting too chilly for
radio-orienteering in most of the rest of
the country. Now the plans for 2009 are
coming together. The three IARU regions
will hold championships for member
countries and visi tors. The Region I
championships will be in Bulgaria dur
ing September and Region 3 in Thai land
during November.

In addition to Region 2, the ARRL is a
dues-paying member of IARU Region 3
because of the American territories in the
western Pacific. As a result, the U.S. has
officially been invited to send a team to
compete in Thailand next year. If you are
interested in going, please contact me .

I expect to announce the USA and
IARU Region 2 championships location
and dates soon . Check my "Homing In"
web site. ' as the dates and location may
be available by the time you read this. My
site also has many photos of the 2008
USA and World ARDF Championships
as well as links to even more pho tos from
the participants.

HamTesttmtine '
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Our 2009 national championships will
start the selection process for the 2010
team , which will go to the Adriatic coast
of Croatia for the next WCs. Some new
ru les will be in effect, realigning the
women's age categories to be the same
as they are presently for men: W 19, W21,
W40, W50, and W60. A new category for
men age 70 and up will be added.

Many thanksto all of you who have
sent information on transmitter hunting
activities in your area, both mobile and
on foot. I welcome your stories and pho
tos via e-mail or postal mail to the ad
dresses at the beginning of this article.

73 , Joe, K00V

Notes
I. ARDF WCs take place in even-num

bered years. In odd-numbered years, each of
the three IARU regions is encouraged to hold
its own international ARDF championship
event.

2. Read about a visit to the USA from the
Ukrainian ARDF Team Physician in "Hom
ing In" in the Winter 2008 issue of CQ VHF.

3. <http ://www.homingin.com>
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By Bob Witte, * K0NR

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

How to Croaeband on VHF/UHF

Photo A. A typical dualband radio that includes crossband repe at mode.
(Photo via KfJNR)

Distant station or repeater

offer a "one way" cro ssband repeat that
allows the retransmi ssions to occur in
only one direction. Earl y implementa
tions of crossband repeat mode had lim
itations such as simplex onl y (no repeater
transmit offset) and limited use of
CTCSS. These days, cros sband rep eat
can take advantage of all of the rigs' nor 
mal features , including transmit offset
and CTCSS encode/decode.

'2.1i\~D
.i.>: / f' \

1~~l 2.) /[\~.
( Mobile lean«eel,e, In

~
~~ crossband mode

o
0 0

0°
Handheld

transceiver

and the transmit control of the transmit
ter. In other words, when the squelch
opens on one of the receivers, it causes
other band's transmitter to turn on . The
aud io is routed from the receiver to the
transmitter so that the signal is repeated.
This feature generally works in both
directions; signals on 2 meters are repeat
ed on 70 ern and signals on 70 em are
repeated on 2 meters. Some tran sceivers

One handy feature that has made its
way onto the list of standard fea
tures for many dual band FM trans

ceivers is crossband repeat mode. This
mode can be really useful for extending
our radio range, and but it does come with
a few challenges to consider.

Two Radios in One
In a dual band FM transceiver (photo A)

crossband repeat capability takes the sig
nal from one band and retransmits it on the
other band. Typically, the two bands are 2
meters (146 MHz) and 70 em (440 MHz),
although other bands may come into play.
Not all dualband transceivers are able to
do cross band repeat. A key enabler is that
the dual band rig must have two indepen
dent receivers that can operate simultane
ously. Examples of two-receiver dualband
rigs are the Alinco DR-635T, ICOM IC
2820H, Kenwood TM-V71A, and Yaesu
Ff-8800 and FT-8900. (The crossband
repeat feature is not shown in the IC
2820H manual, so visit the ICOM website
for details on how to enable it.) Examples
of dualband radios that are "one frequen
cy at a time" and don 't offer crossband
repeat are the Yaesu Ff-7800R and the
ICOM IC-208H .

As you may have experienced, a trans
mitter operating in close proximity to a
receiver can overload the receiver, caus
ing radio interference. In the case of 2
meters and 70 cm , the frequency spread
is wide enough such that the front end of
a well-built transceiver can keep the two
bands from interfering. Note that these
radios only repeat between different
bands. They don 't have the ability to
repeat one 2-meter frequency to another
2-meter frequency, as there is insuffi
cient isolation inside the radio . (Real
repeaters use very larg e cavity filters to
accomplish this.)

Inside the radio, crossband repeat is
implemented via a logical connection
between the squelch line of the receiver

*21060 Cape lla Drive, Monum ent, CO 80132
e-mail: <bob@kOnr.com>

Figure 1. A system diagram that shows how a dualband mobile transceiver in cross
band repeat mode can extend the range ofa handheld radio.
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There are several reasons to use the
crossband repeat feature . Probably the
most common use is to extend the range
of a handheld radio , as shown in figure I.
In this example, the handheld radio is set
for simplex operation on the 70 cm band
and the mobile transceiver is set to cross
band from the same 70-cm simplex fre
quency to a 2-meter frequency. The dis
tant station operates simplex on the same
2-meter frequency. I've arbitrarily shown
the handheld radio on 70 cm and the other
station on 2 meters, but there is no rea
son why the bands couldn't be swapped.

Another common use for a crossband
radio is to fill in radio coverage gaps , per
haps on a temporary basis for a special
event or emergency. For example, an
ARES team might have trouble main
taining radio contact in a narrow canyon.
Careful placement of a crossband rig can
help fill in the gaps . Another common
example is operating from inside a build
ing where the radio waves don't penetrate
very well. A crossband repeater out in the
parking lot can help boost the signal.

One application where the typical
crossband rig doesn ' t work well is in use
at a conventional repeater site. The re
ceiver performance of these radios may
not hold up in an environment with strong
interfering signals present. Also , these
rigs are not really intended for heavy
duty , long-term repeater use.

Warnings and Tips
There are a number of things to watch

out for when using crossband repeat. You
need to be careful when selecting a fre
quency to avoid interfering with other
radio amateurs ' operation. There is no
simple recommendation here, but under
standing how the VHF/UHF bands are
used in your area is the key. Check your
local band plan to find a suitable spot and
carefully listen for other activity. You
may find that the band plan has a specif
ic frequency designated for crossband
repeat operation. Otherwise, you'll prob
ably need to choose a lightly used set of
simplex frequencies , one that conforms
to the band plan.

Amateur VHF/UHF transceivers usu
ally are designed for low duty cycle, with
a mix of transmit and receive. They are
not intended to transmit for long periods
of time , so you need to take steps to keep
the crossband transceiver from being
continuously keyed at full power. One
obvious thing to do is to set the transmit
power to a lower level, which decreases
the heat generated by the transmitter.

www.cq-vhf.com

This is especially true for radio links that
only need to go a short distance (e.g., the
handheld to mobile link in figure I).
Most of these transceivers have a
transmit timer, which should be set to a
reasonable time limit, say 3 minutes. If
possible, using CTCSS decode on
receive is highly recommended, as this
can prevent unexpected signals from
activating the transceiver and keeping
the transmitter on.

We'd like to be able to access conven
tional repeaters using the crossband
repeat function, but it might be a little
trickier than you expect. Referring back
to figure I, suppose the distant station is
really a repeater we want to access on 2
meters. Of course, we need to program
the 2-meter transmitter in the crossband
radio with the right tone and offset to
access the repeater. Whenever the re
peater transmits, the crossband radio will
hear the 2-meter signal and repeat it on
70 ern. The 70-cm transmitter stays on
until the repeater drops, so the cross band
radio will not hear anything on the 70-cm
side during that time . In other words, the
crossband radio gets locked into repeat
ing 2 meters to 70 em and won't open up
until the repeater stops transmitting.

Many amateur radio repeaters keep the
transmitter on for 5 seconds or so after
the user stops transmitting. If other re
peater users respond quickly, the repeater
transmitter may not drop during the con
tact. If there is an active net, or just some
long-winded ragchewers, the repeater
transmitter could remain on for hours at
a time. The handheld user (figure I) will
be listening on 70cm waiting forachance
to break in, but it may never come. This
is a serious limitation of the cross band
approach. It requires the signal from the
other side of the radio to go away before
the crossband repeater can switch direc
tion, enabling a response.

This same principle keeps crossband
repeat from being used to access the
autopatch function on a repeater. As soon
as the autopatch is turned on, the repeater
will be transmitting the phone-line audio
for the user to hear it, which will lock up
the crossband transceiver.

You can probably think of other ways
to use the crossband repeat mode. Re
ferring again to figure I, sometimes the
handheld radio user can hear the distant
station or repeater just fine but does not
have a strong enough signal to get back
to it. One approach is to have the HT lis
ten to the distant station directly and only
use the crossband repeat when it trans-

Photo B. Handheld radios are "handy, "
but they can often use a signal boostfrom
a crossband mobile radio. (Photo

courtesy <rigpix.com>

mits. This requires a dual band handheld,
since it will be listening on 2 meters and
transmitting on 70 cm.

Another approach is to have both sta
tions use dual band radios to transmit on
70 em and listen on 2 meters. This means
that the crossband repeater is always lis
tening on 70 em and transmitting on 2
meters , much like a conventional repeater
but with transmit and receive on two sep
arate bands.

Control Point
For radio amateurs in the U.S., there

are some FCC regulations that we need
to adhere to when using a crossband
radio. This quickly takes us into the realm
of armchair lawyer, which is always a
tricky place to be. I'll outline a few issues
that I see in the FCC Part 97 regulations,
but you'll be the judge of how you are
going to handle them.

Like all amateur radio stations, the
cross band rig must have a control opera
tor and a control point for the radio. The
FCC regulations (Part 97.105) say, "The
control operator must ensure the imme
diate proper operation of the station,
regardless of the type of control." Most
crossband rigs do not have the ability to
be controlled remotely; you flip them into
the cross band mode from the front panel
and the radio stays in that mode until
someone manually turns it off. You might
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co nsi der the radio to be automatically
controlled, which is allowed for repeater
stations and auxi liary stations . (Re fer
back to the Spring 2007 CQ VHFFM col
umn "What is this Auxi liary Operation
Stuff?" for more information on auxi liary 2 M
stations.) The con tro l operator does not
have to be present at an automatically
controlled station.

Independent of the type of contro l
used, the important point is that the FCC
does expect you to be in co ntro l of yo ur
radio, since yo u are res po nsi ble for its
transmissions. 70

Identification
Figure 2. Block diagram of the two-transceiver crossband repeater.

wou ld require the agreement of the dis
tant station and it effectively makes it
responsible for the ID funct ion. As an
alternative, the handheld user could flip
over to the 2-meter frequency and iden
tify, which would be repeated on the
crossband 70-cm transmitter. Clearly,
this situation is not ideal.

Crossband
Repeater System

To deal with the issues of identifica
tion and control, I decided to use a re
peater controller to control two indepen
dent 2-meter/70-cm transceivers. Most
repeater con trollers are set up for con
ventional repeater control with a fixed
receiver and fixed transmitter. What I
needed was a controller that incorporat
ed the co ncept of two independent trans
ce ivers that could be linked together,
independently controlled, and indepen
dently identified. The NRHC-6 Bridging
Repeater Controller is designed to han
dle this specific case of connecting two
transceivers. The block diagram of this
crossband repeater system is shown in
figure 2.

I used a pair of Fl'-7800R tra nsceivers
whic h have a packet port on the rear panel

that provides a convenient interface point
for the repeater controller. This port has
the required transmit audio, receive
audio, PIT line, and squelch line. The
squelch line indicates the condition of the
receive squelch, including the effects of
CTCSS decode if enabled in the trans
ceiver. (Not all transceivers behave this
way ; some only provide carrier squelch
even ifCTCSS decode is enabled.) Table
I shows the signals available from the
packet port and how they are used in the
repeater interface.

The NHRC-6 controller has a versatile
feature set that requires some program
ming to make it work. It supports two
radio ports that can be configured to han
dle two back-to-back simplex radios. The
controller has DTMF control, which can
be accessed from either radio port. The
five saved setups are handy for storing
away specific repeater configurations.
Each radio port can have its own cour
tesy tone and CW identifier, along with
the usual set of hang timer, ID timer,
timeout timer, etc. The crossband re
peater can be turned on and off remotely
using DTMF on either band.

Figure 2 shows two separate antennas,
one for 2 meters and one for 70 em, In most
cases, I use one dual band antenna and a 2-

Receive Audio
CAS

Repeater In terface
Transmit Audio

Ground
PTT

Descr ipt ion
Packet Data Input

Signal Ground
Ground to Transmit

9600 bps Packet Data Output
1200 bps Packet Data Output

Squelch Control

Table 1. FT-7800R packet port.

La bel
PKD (Data In)

GND
PTT

RX9600
RX l200

PKS (SQL)

Pin
I
2
3
4
5
6

The other reg ulatory issue with cross
band repeat mode is transmitter identifi
cation. There are two tra nsmitte rs in the
crossband repeater and bo th need to send
their assigned ca llsig ns co nsistent with
the FCC's lO-minute ru le (Part 97.119).
Most dualband rigs do not have an ide n
tification feature incl ude d that ca n be
used for crossband mode. One exceptio n
is the Kenwood TM-V7 1A, which has a
IO-minute Morse code ide ntifier tha t can
be programmed with your ca llsign. (The
radio also can do voice ide ntification if
the optional voice synthesizer is in
sta lled.) Unfortunately, Kenwood imple
mented this fea ture to transmi t an ID
every 10 minutes in crossband repeater
mode, even if there is no activity on the
channel. This is very annoying for prac
tical use and wi ll increase the pro babi li
ty of causing interference for other users
on the freq uency. (Most repeater systems
are implemented to stay quiet when there
is no activity on the inp ut freq uency.)

l' II assume that the crossband trans
ceiver does not have an automatic iden
tifier in use (which is usua lly the case).
Referring back to fig ure I, bot h tra ns
mitters in the mobile tra nsceiver need to
be identified. We' ll ass ume that the
mobile rig is under the call sign of the
handheld user, so when the handheld user
transmits the ca llsign, it wi ll also be trans
mitted on the 2-meter crossband trans
mitter. That can take care of that trans
mitter ID. In the reverse direction, the
distant station's ca llsign wi ll get sent
(might be a repeater ca llsign) and repeat
ed on the crossband 70-cm transmitter.
We already said the mobi le transceiver is
operating under the call sign of the hand
held user, so this doesn't work out very
we ll. Some people say that the call sign of
the distant sta tion is used to ID the 70-cm
mobi le transmitter, especially if that dis
tant station is a repea ter. Of co urse , this
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Photo C. The crossband repeater built using two independent FT-7800R transceivers
controlled by an NHRC repeater controller.

did not include an AC power supply
inside the case. Dependin g on the loca
tion, I simply connec t the repeater to a
12-volt car battery or a compac t AC
switching power supply.

Tnx and 73
Thi s has been an overview of using

crossband repeating FM transceivers,
along with an example of a more complete
crossband repeater system. I hope this gets
you thinking about how crossband meth
ods can aid your radio operating. Thanks
for taking the time to read another one of
my co lumns on the "Utility Mode." I
always enjoy hearing from readers, so stop
by my blog at <http://www.kOnr.co m/
blog> or drop me an e-mai l.

73, Bob K0NR

meterl70-cm duplexer to allow the two
radios to feed the antenna. I also keep the
radios set at less than full power to mini
mize the heat-dissipation problem.

Th is crossband repea ter is housed in
a portable case that has standa rd 19-inch
rack hardware (photo C) . The two trans-

ceivers are mounted to a 19-inch shelf
using their norm al mobi le mounts. The
NHRC-6 controller has its ow n 19-inch
rack-mountable chass is. The case has
front- and rear-panel covers that snap
on, pro tecting the equipme nt during
tran sit. The sys tem runs off 12 VDC. I

References
I. FCC Part 97 Rules
2. <http://www.arr l.org/Fa ndES/fie ld/

regulations/news/part97/>
3. NHRC Repeater Co ntrollers: <http:

//www.nhrc.net/>
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By Keith Pugh,* W51 U

SATtLLITtS
Artificially Propagating Signals Through Space

Amateur Radio Satellite Meetings

Ispent the last half of the month of July 2008 attendin g ama
teur radio satellite meetin gs. First came the Amateur Radio
on the International Space Station (ARISS) Face-to-Face

Meetin gs in Moscow, Russia, and second was the annual
AMSAT-UK Space Colloquium at the University of Surrey in
Guildford , UK. Thi s was my first-ever trip to Russia and the
most recent of several trip s to the AMSAT-UK Space
Colloquium. I will attempt to relay my impressions and knowl
edge ga ined durin g these meetings in the following paragraph s.

ARISS
Face-to-Face Meetings

Overthe years, ARISS has held at least one face-to-face meet
ing in addition to the regularl y scheduled telephone conferences
and e-mail activity utilized to conduct the day-to-day business
of ARIS S. These meetings give the ARISS internati onal dele
gates and others a chance to meet one another and conduct dis-

*3525 Winifred Drive. Fort Worth. TX 76133
e-mail: <w5iu@swbell.net>

opened up fo r access to payloads at the Space
Museum of the Energia Corporation.
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Sergy Samburov, RK3DR , and his f amous great-grandfather,
K. E. Tsiolkovsky.

cussio ns, etc., that are difficult to do without the free exchange
in a face- to-face setting. Typically, these meetin gs are held in
conj unction with other amateur radio satellite meetings such as
the annual AMSAT-NA Space Sympos ium and the AMSAT
UK Space Co lloquium. Occasionally, the ARISS Face-to-Face
Meeting is held independent of other meetings. The meeting in
Russia was originally planned to take place near the time of the
50th anniversary of the launch of Sput ink I on October 4, 1957.

K. E. Tsiolkovsky and his "Ear Trumpet. ..

Vis it Our Web Sit@



Space hardware ill the Kaluga Museum.

Full-size model ofa Soyuz vehicle and its launcher at the Kaluga Museum.

SuitS at II. These meetings were held in a
combination of NASA leased faciliti es in
the hotel at which we stayed, the Energia
Corporation Moscow faciliti es, and the
Gagarin Crew Training Center in Star
City, Russia.

We were also able to tour the excellent
Space Museum at Energia Corporation.
Many examples of actual space hardw are
were available to look at in this museum.
Som e actual hardware was available,
along with test articles, spares , etc.

I was able to attend the ARISS Inter
national core meeting and the technical
interchange meetings. At the ARISS
international meetin g held in the hotel,
most of the delegates were present, but
those who were not were tied in by tele
conference and e-mail. Reports were
given by each country or region repre
sented on their ac tivities ove r the past
year. Statu s of the equipment currently
on board the ISS was discussed. Plans for
this equipment in the future, including
updates, were spoken about. With the
addition of more modul es to the ISS
comes the possibility of expanding sta
tion functions and increa sin g activity
with more crew members present. Cur
rent thinking on these potent ial expan
sions and upgrades was discussed .

Techni cal Interchan ge Meetin gs were
held the following week at Energia Corp .
A principal focus of these meetings was
for all part ies involved to better under
stand the SuitSat II proje ct. Some limit
ed hardware was availabl e for fit check
into a genuine Russian Orion Suit, and
measurements were taken for making up
cabling between the equipment inside the
suit and the antennas and control box on
the exterior of the helm et. Plans for the
expanded functionality ofSuitSat II were
discu ssed , including location of solar
panel s for battery charging and interfac
ing of experimental payloads. Two rep
resentatives from a Russian university
were present to discuss their proposed
payload. With increased functionality,
renewable power source , and ex peri
mental payload capability, SuitSat II will
become a full-fledged amateur radio
satellite , not just a neat publicity trick . It
will fulfill a very valuabl e educational
and inspirational service, as well.

Of course "all work and no play makes
Jack a dull boy" came into play, and a
week end train trip to Kalu ga, Russia ,
about 125 km southwes t of Moscow , was
plann ed by Sergy Samburov, RK3DR,
the Russian ARISS Intern ational repre
sentative . The process started with a

Radio Workin g Group-a gro up of del
egates made up of selected repre senta
tives of the various space age ncies
invo lved in ARISS . There were also
meetin gs of the people involved in crew
trainin g relative to ARISS and Technical
Interchange Meetings to discuss current
and futur e ARISS programs such as

Due to the planning and logistics
involv ed in arranging such a meeting, it
was nearl y a year late.

Thi s was actually a series of meetings
involving several different aspects of the
ARISS program. In additi on to the core
ARISS International meeting, there was
a meeting of a newl y form ed Amat eur
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RK3XWM amate ur radio club station at the space school in
Kaluga.

learn ing experience in the Moscow Publi c Transportat ion
System, obtaining tickets for the Kaluga trip, and visi ting a new,
up-to-date shopping center for a first-class dinner. Kaluga is
Sergy 's home town and the town in which his famous grea t
gra ndfa ther , Konstantin Eduardov ich Tsiolkovsky (1857
1935), lived and taught in most of his life. Kaluga is ju stifiably
proud of K. E. Tsiolkovsky, Father of Manned Space Flight
Theory, and has preserved many memento s of his career in his
home, erec ted several memorials to him, and hosts an exce llent
space museu m in his honor.

The highlight of the visit to Kaluga was the going to a spe
cial space schoo l in Kaluga, where "hands on" techniques are
used to introduce math , science, and other space-oriented dis
ciplines to young students. While there, we were able to see a

Sergy and a picture of his great-gra ndf ather in Sergey 's
original home in Kaluga.
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Listening fo r DO-64 at the AMSA T-UK Space Colloquium.

presentation about the school, models the students had made,
their amateur radio club station, and also witness model rock
et launches. We were able to meet a number of the students andl
the facult y.

My impression of Russia after this trip is drastically differ
ent from the Cold War days image I had in my head. Russia has
indeed joined the wes tern world in goods, services, and prices.
There are still remn ants of the old Russia around, too, as evi
denced by the bureaucracy that abounds everywhere.

Additional information about the ARlSS program can be
found at: <http://www .ariss.org>.

AMSAT-UK Space Colloquium
Before my return to the U.S., I stopped in London and trav

eled to the University of Surrey for the AMSA T-U K Space
Colloquium. Thi s was an opportunity to renew old friendship s
from "the other side of the pond ," make some new acquain
tances , and catch up on the late st amateur radio satelli te
techno logy. The AMSAT-UK Space Co lloquium still creates
the feeling that you are back in school. Campus fac ilities
including meetin g rooms, residence halls, and dining halls
are used for all activities. The Briti sh put on a good show and!
complete co verage of presentations, etc., is ava ilable at
<http ://www.uk.amsat.org>.

Highlights this year included an excellent present ation on
the Delfi -C 3 program by the Delfi -C3 Team , and the
AMSAT-DL pre sentation by Peter Guelzow , DB20S, on the
Phase IIIE program.

The Delfi -C3 Team led us throu gh the design, development,
construction, and test of their triple Cub eSat, now known as
DO-64 . Of particular interest to me was the presentation 0 111

developing and testing the mechani sm for deployment of the:
antennas after launch. In the eve ning, following the presenta
tions, we were able to witness the first pass, in range of the UK,
with the DO-64 Mod e UN transponder active in amateur radio
service. Thi s satellite, like AO-07, is only useful if the satellite
is in sunlight. There are no batteries in the satellite and opera
tion relies on sunlight on the solar panels.

Return to High Earth Orbit (HEO) continues to be a dream of
all satellite operators. We have been starved for HEO activity

Visit Our Web Si te
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Full-size model of Delfi-C3 , DO-64, roughly 4" x 4" x 12".

since the untimely demi se of AO-40. Peter, DB20S, President of
AMSAT-DL, gave a presentation on the status of the Phase IIIE
program. In a nutshell, Phase IIIE is comp lete and ready to launch
except for delivery, installation, and integration of the latest ver
sion of the Integrated Housekeeping Unit. This unit, an AMSAT
NA responsibility, is near completion but has been plagued by
U.S. ITAR problems. ITAR governs release ability of technolo
gy developed in the U.S. to other countries. This is complicated
by the fact that AMSAT-DL is running out of funds to keep its
laboratory open for business until the "bird" is complete.

Now for an even bigger problem: No affordable launch has
been found to dat e. Launches are ava ilable, but none of the
AMSAT units alone or in combination have been able to come
up with the fund s to launch the "bird." AMSAT-DL conti nues
to look and negotiate, but so far these efforts have borne no fruit.
There is still hope that some help will become available if the
German government decides to fund the AMSAT-DL Phase 5A
program, but don 't "hold your breath ."

Summary
This column reported on the activities at a couple of amateur

radio satellite meetings. Attend and support these meeti ngs
whenever you can. The next one is the AMSAT-NA Space
Symposium, which will be held in Atlanta, Georgia, October
24-26, 2008. It will be over by the time you read this , but you
can start now to plan for next year's meetings.

Don't forget to support AMSAT in its education and fund
raising efforts so that we can continue to put more "birds" in
the air. In particular, support Phase IIIE, Eagle, and the Intelsat
Phase IV Ride Share projects so that we can get back into the
HEO satellite business.

'T il next time! 73, Keith, W5 1U
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By Jo hn Champa," K8 0CL

HSMM
Communicating Voice. Video. and Data with Amateur Radio

New High-Speed Multi-Media
Radio Mesh Networking

olsr.org OLSR daemon

Figure 1. ARES-MESH status screen as displayed by mesh node 71 by looking at
address 10.1.71.1:1978 using a web browser. Three other nodes can be seen with

good link quality.
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Th e To pology entries show all combi
nat ion s and permutati on s o f link s be
tween nodes in the network: LQ , ILQ , and
EXT all are measures of link qu ali ty.

Link qualit y is import ant for suc h things
as Voice over Internet Protocol (Vo IP). If
the link quality is poo r, yo u may be ab le
to sputter files through without errors, but
there will be dropout s for VolP or video.
No user intervent ion is needed to link wi th
the mesh. This is why it is good for the
field-no messing with addresses in the
field. Exc iting stuff! I will report more
detail s on that in the next co lumn. I also
will try to str ike a careful balance between
giving recognition and at the sa me time
protectin g developers' time by preven ting
them from ge tting swamped with ques
tion s, which co uld interfere with thei r
part -tim e work.

It appears that the Austin HSMM SIG
is way ahea d of what most other groups
are doin g in HSMM. John , N50 0 M, and

Links

llnkOualiry
1.00
1.00
090

Neighbors

MID ent ries

HNAent ries

Wi lling ness
6
3
3

MPRS
YES
YES
YES

Hyste resis
000
0.00
0.00

Ueunask
255255255.0
255255255.0

SYM MPR
YES YES
YES 1m
YES YES

rem ote IP
10.1.0.207
10.1.0.150
10.1.0 48

,",-=~~~~~~~~_~-----",Topol ogy entrles
Last hop IP
10.1 0.207
10.1.0.207
101 .0.207
10.1.0 48
10.10.48
10.1.048
10.1.0.150
10.1.0.150
10 1.0 150

locallP
10.1.0.71
10.1.0.71
10.1.0.71

Desti na tion IP
10.1.0.71
10.1.0.48
10.1.0.150 .
10.1.0.71
10.1.0.207
10.1.0.150
10.1.0.71
10.1.0 207
10.1.0 48

Main Address

Uetw ork
10.1.48.0
10.1.150 0

IP 8ddres.s
110.1.0.207

10.1.0.48

110.1.0.150

t:, ,

Moving to the right on the top sec tion,
local node 71 ca n see remote nodes 207,
150, and 48. Th ere is no delay (hys teresis)
set. RF link quality between all nodes is
"perfec t = I" except for node 71, which
has a less than perfect, but usable, link to
node 48 , and thus the 0.90 rating. It looks
as if that 0.90 link qualit y was becau se one
packet was lost out of the last ten (but was
resent and correctly received). Therefore,
the net link qualit y to all nodes is perfect
= 1.00, because no data was lost, although
a resend was needed from nod e 48. Th e
next group of dat a shows an IP address that
node 71 ca n see . SYM, MPR, MPRS
explanations will not fit in the caption .

Willingness shows the number of pos
sible ways a node has to get to other nodes.
Two Hop Neighb ors show the IP address
of the two different hops a node can make
to other nodes. You have to click on the
down arrow to see the addresses. In a big
network the list wo uld be huge.

For example, recently I had an oppor
tunity to interview Glenn Currie,
KD5MFW, who is working with a team
of HSMM radio experimenters in the
Round Rock (Austin), Texas area. Thi s
team is called the Austin HSMM Special
Interest Group (SIG) . Th ere are some key
participant s from the Roadrunners
Microwave Group (RMG).

An interesting development Gl enn
report s is that by usin g Optimized Link
State Routing Protocol (O LSR) their new
mesh nod es auto link and are passing data
within five seconds of coming into RF
range. For more information on OLSR,
go to <http://w ww.olsr.org>. With a large
mesh , when two nod es are passin g dat a
and a nod e in the link goes down, OLSR
automaticall y sw itches to another rout e
through the mesh. The user usu all y
notices nothing. Thi s development put s
HSMM on the cutting edge of mesh net
wo rking!

Figure I is a web page served up from
inside the WRT54G rout er running the
Austin HSMM SIG version of the OLSR
mesh softwa re. Under "Links" are shown
all the current nodes within RF range.
Th ese nodes include node 71, whi ch is
serving up the web page ( 10. 1.7 1. 1: 1978).
Port 1978 is the OLSR status port address
for each node.

de KD5MFW

*Former Chairman of the ARRL Technology
Task Force 011 High Speed Multimedia
(HSMM) Radio Networki ng
2304 Woodglell Drive. Richardson, TX
75082-45 /0
e-mail: <k8oc/ @arrl.llet>

I
fyou have not been tracking the events
of the North Texas Microwave Society
(ntms-h smm @yahoogroups.com) on

the HSMM web page, you are missing a
lot of action! The NTMS is in the heart
of wireless Telco development country in
the Dallas/Plano area. New develop
ments and innovative thinking are taking
place all the time.
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the crew in the North Texas M icro wave
Society HSMM SIG have do ne a lot of
good work, and John ' s presen tati on s are
we ll done and informative. Some of that
material has been published here, and I
high ly recommend it to people interes t
ed in HSMM . However, nothing has been
published yet about crystal mod ification s
to the WRT-54G or makin g se rious mod
ifications to the firmware. We are look
ing for ma terial on those subjects.

G lenn promotes HSMM for severa l
reasons . Hams need to make use of the
inexpensive WiFi gear that ca n easily be
operated on the ham ba nds and get int o
broadband computer-based radios. Ham s
need to be active in this or the hob by will
fade. It is re lated to what the yo unger tech
folks are doi ng wit h the internet.

G le nn grew up wi th co mputers and
radios. He has one foo t in each ca mp, as
do all the key develope rs he is wo rk ing
with. That puts them in a position to have
j ust the right perspective to see the grea t
va lue of HSMM and how it needs to
come toget her. G len n has a 16-GB US B
thumb drive on a lanyard th at he ca rr ies
around with him. It is full of academic
papers re lated to the U.S . Department of
Defense's Defense Advanced Research
Proj ect s Agency (DARPA) and other
robot and communications to pics, and
the ma terial they have co llec ted on thei r
HSMM projects. I hope to convince him
to publish some of that material in future
co lumns.

Years ago Glenn worked fo r th e
McDonald Observatory associated wi th
the University of Texas and had one of
the early ARPANET e-mai l addresses .
That was 25 years ago, and he has worked
wi th the early 4 .1 BSD Unix on a
VAX 11780. After tinkeri ng with Unix /
Linux systems for 25 years, you ca n't
help bu t pick up a few things.

G lenn is a founding member and on the
board of directors of The Robot Group
Inc., a non-profit technology corporation
for building stuff they wo n't let them build
at work. He was also a team me mber of
the Aus tin Robot Technology auto no
mous SUV entered in the DARPA Grand
Challenge, having a vehicle drive 130
miles through open country with absolute
ly no human intervention. They did not
win, but their "Marvin" was co mpeti tive.
He had access to and interest in DARPA
information for a long time, and as the
ARPANET morphed into the internet, it
is much easier to fo llow trends in robotics
and communications. G lenn blas ts
through many published papers each

www.cq-vhf.com
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week-anywhere fro m 30 to over 100.
Co mmercial and mil itary folks have been
usin g mesh tec hnology for some time and
are still refining sig nifica nt detail s. Glenn
tries to fo llow what they publish:

I have been pushing for integration of
802.11 wireless technology into our emer
gency ham radio stations at area hospitals
since 2002. This is called the ARCHES pro
ject. I am lucky enough to have some very
capable friends who are interested in HSMM
and they have done a lot of the development
work, so it is truly a group effort. I serve as
the "spark plug" and evangelist for the pro
ject. The project stays interesting, as we are
learning new things all the time.

We have a wealth of information we have
collected for 5 years or more of development.
I have given a handful of presentations to key
groups in the Austin area. Austin is the state
capital, and as such, there are some hams high
up in a number of the big agencies and large
high-tech companies in the area. This has pro
vided offers of microwave sites that we need
to make the project work. We don't have the
funds to rent space like the cell phone com
panies can. The strategy has worked well.

Glenn recognizes the need to ge t hams
up to spee d on wha t they have don e so
fa r, and they have a spec ific pl anned
depl oym ent to demon strat e it to potential
ARES se rve d agenc ies so they can under
stand what they ca n and ca nno t do with
the syste m. It ca n be of great use, but
explaining it, even to most hams, is more
of an education and not an ex planation.
Th e administrato rs o f the served agencies
nee d to understand the ca pa bi lities of the
sys tem before they are in the middle of
managing a particul ar di saster res po nse:

We started our HSMM efforts to link area
hospitals that already had ham stations in
them, with faster links and to free up the 2m/
70cm l200-baud packet traffic frequencies
for hams coming in from Llano, Tay lor,
Luling, etc., where the propaga tion of 2m/
70cm was well suited for the distance they
were trying to cover.

We have a great mi x of sk ills and ex pe
rie nce! T he Roadrunners M icrowave
Group hi storicall y has been oriented
toward co nventio na l high -power narrow
ba nd mod es- e .g . CW o Th erefore , the
group is we ll versed in stre tching the dis
tan ce and is essentia lly used to/from a
mesh stand point, doing lon g-dist ance ,
poi nt-to-point fixed and mo bile link s.
They include a bi -d irec tio na l amplifier
(BOA) in the ir systems as standard oper
ating procedure . However, the Aus tin
HSMM SIG, part of the Travis County

ARES (TCARES), fo und little use for
BOA amps aro und Aus tin.

Either you had good locations or not and
unless your amp was powerfu l enough to burn
a hole through obstructions in the path, it did
little good. Our anchor station at the Chapter
Red Cross building in Austin is on a tower that
needs maintenance. We have a lot of stuff on
the tower and the rotor for the main beam
needs replacing, as well as feed lines and
about a dozen smaller antennas. It has finally
cooled off a bit, so the tower work can be done
without frying the tower workers. (Editor's
note: Itgets extremely hot inTexas in the sum
mer and that must be taken into considera tion
when planning to do any antenna work !)

The American Red Cross is working off
loans to operate now and needs donations.
They did all they could to help during
Hurricanes Katrina and Rita and they went
more than broke helping in these disasters. So
we need to do what we can to help with the
tower there, as they are living on cred it at the
moment.

Hurricane Ike was handled differently and
ham radio involvement was limited. The par
ticipation of the Red Cross was different as
well. All of the background-check stuff is
causing hams who have worked maintaining
Red Cross and Emergency Operations Center
(EOC) ham shacks to tell the agencies to
"shove it" when after decades of service, they
are being treated like criminals. Therefore,
more of the work is done by hired hands with
minimal background checks.

When I worked for the McDonald Obser
vatory, my office mate on the UT campus in
Austin went to work for the NSA. They did a
background check. This stuff of the Red Cross
and other agencies is more a cynical attempt to
put a sub-contractor between them and any lia
bility of a worker having a criminal history.

Over 20 years ago, the NSA spent over
$20,000 checking out my office mate. The
Red Cross spends $7 on a "background
check." Apples and oranges or whatever-it
is fruitcake to compare the two, and terribly
misleading. I "throw rocks" as much as any
body, but I feel it is important to try to then
close the loop and figure out what can be done
to help, after all the dirty cards are on the table.

Anyway, we are looking into setting up
HSMM stat ions for shelter logging, on a
somewhat expanded scale of how we have
used HSMM to do Field Day logging for the
past three years.

The idea is that we drop off the HSMM gear
at a shelter, get it on line, and then clear our
potentiallycriminal butts out of the shelter and
just collect the data over the mesh network.
This circumvents us being physically present
at the shelters , except to set up the gear. We
never have enough hams to man 60 shelters
24/7 for days on end anyway, but we could
make a go of it with HSMM mesh links
between shelters.

We hope to set up a few demos of the con-
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cept with links between some of the most often used shelters in the area
and invite potential served agencies to see what we can do, if allowed
to deploy the gear. We have to demo the gear so we are part of the plan
ahead of time. Once a disaster is under way, you cannot bug the admin
istrators with new experiments; they have to go with what they have.
Hopefully something will come of the demo effort, as ARES disaster
support for served agencies has really changed as of Ike.

Photo A. The Aerotlomm 900-MHz. I-watt modem.

Thanks to Glenn , KD5MFW, and the RM G, I wi ll repo rt more
on the Austin HSMM SIG next tim e and their cutting-e dge mesh
networking breakthrough! You wi ll find their amateur
digital video (ADV) and VoIP telephony ex perime nts es pecially
interesting.

de KB9MWR
Steve Lampereur, KB9MWR, of Green Bay, W iscon sin ,

report s that with the AeroComm 900-M Hz, I-watt unit s (photo
A) his team has observed so lid non-l ine-of-sight mobil e cover
age for 3 miles. Thi s is with a base station at 35 feet into a 6-dBd
omni antenna and a magnet-mounted antenna on the car. There
is mobil e coverage up to 6 miles, but it is not as so lid.

Th e AeroComm CL4490- l000 Co nnexLi nk is a I-watt , 900
MH z Frequ ency Hopping Spread Spectrum (F HSS) RS- 232
tran scei ver. Th e indi vidual transceiver is ava ilable from Mou ser
Electro nics (Part No.: 8 14-C L449 0-232-C) for approx ima tely
$ 110 (http://mouser.co m/>. Experimenters may wish to pick up
the starte r pack , wh ich includes two transceivers, softwa re,
cables, and rubb er-duck antennas (Part No. : 8 l4-CL4490-232
SP) for approximately $225.

Th e actua l RF module itself (AC449 0) ca n be bou ght for $62
(Part No .: 8 14-AC449 0-200M). Th e co mplete AeroComm
CL4490 tran scei ver includes the AC4490 module housed in a
nice aluminum case with an internal sw itching power su pply
and the necessar y RS-232 to TIL co nversion circuit. Th e anten
na co nnec tion is via a Reverse Polarity SMA (RP-S MA). Th e
CL4490 also includes four hand y LED s, which indicate DC
power (PW R), link es tablishme nt (LI NK), when it is receiving
(RX), and when it is tran smitting (T X).

Digi-Key (www.digikey.com) se lls a handy "SMA Reverse
Polarit y Plug to SM A Jack" (Part No.: ACX I248- ND) adapter,
which changes the CL4490' s reverse polarity SMA connector into
a norm al SMA connector. To obtain specific detail s on network
confi gurati on go to: <http://www.qsl.net/n9 zia/aerocomm >.

Until then , keep doing those radio experiments!
73, John, K80C L
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By Kent Br ita in,* WA5VJB

ANTENNAS
Connecting the Radio to the Sky

Ultra Wide Band (UWB)

®---------~

IL....._ ~L.....----
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I

Photo A. Ultra
wide-band
transmitter and
antenna.

width; the antenna has to work over sev
eral GHz of bandwidth . The next prob lem
is the Q of the antenna.

The typical reso nant antenna is a high
Q struc ture. One way of looking at a high
Q is to think of it as being similar to a fly
whee l that is sp inning and spi nning,
thereby stor ing energy.

As show n in fig ure I , on average, an
elec tro n mu st go back and forth on a
dipole about 30 times before it leaves as
an electro mag ne tic wave. Furthermore, it
is only after the energy has built up on the
antenn a that it starts to look like 50 ohms.
Back on 40 meters, this means that for the

squelc hing osci lla tors used in super
rege nerative circuits for the last 90 yea rs.

We had to use a Tektronix 1180 I scope
with a 26-GHz bandwidth to look at these
fast pulses. The timin g between pulses is
used to send data . Whil e the transmitt er is
putt ing out I watt, it has to transmit one
billion pulses to use up ju st one watt-sec 
ond from the battery. That lithium coil cell
will run the transmitter for over a year.

UWB Antennas
There are two big engineering problems

with UWB antennas . The first is band-

We certainly are see ing a lot of arti
cles these days on Ult ra Wide
Band, or UWB. Th e FCC has set

as ide 3. 1GHz to 10.7 GH z for UWB use.
Th ere is a lot of band width and there are
a lot of challenges for both transmitters
and the antennas (photo A) .

There are three main type s ofUWB sig
nals being used at this time. Th e first type
is simple FM . If! take my 5-GH z walkie
talki e and cra nk the FM deviation up to
500 MH z, this meets the FCC defin ition
of UWB. No, that is not a typo. I didn 't
mean 5 kHz, but 500 MHz. Eve n the old
C-band TY RO only used 30 MH z wide
FM video. However, the idea is the sig
nal is spread so thin that there isn 't enough
signal in anyone part of the band to cause
much interference. Thi s is legal acco rd
ing to the FCC, but not commonly used .

The next UW B modulation is
Ort hogonal Frequency Division Multi
plexi ng (OFDM) . OFDM can be thought
of as hundreds or eve n thousand s of car
riers eac h being separa tely modul ated . It
is kind of like one-tho usa nd 9600-kb
modems running in parallel. Th ousand s
of these signals can result in data rates of
over 250 Megabits/second. Demod
ulation of all these carriers is somew hat
math intensive. However, with such little
power in eac h carr ier, aga in the interfer
ence potenti al is low. Also, to keep the
FCC happy, the signals must be spread
out ove r at least 500 MH z, and there are
some complex formul as on how eve nly
the ene rgy is sprea d out.

Impul se or Pulse Position Modul a
tion was the origina l UWB modulation .
The transm itter in photo A puts out a 1
watt pulse for I-billionth of a sec ond.
This fast pulse isn ' t done with super- fast
dig ita l circ uits, but rather with clever
osci llator design. As the osc illa tor is
turned on, the osc illator puts out five or
six sine waves cen tered at 6 GH z and then
shuts down as all the DC energy is used
from the capacitors in the circuit. In man y
ways this is very similar to the se lf-

*/626 Vineyard. Grand Prairie, TX 75052
e-mail: <wa5vj b@cq-vhf. com> Figure J. A typical electron takes 30 passes to radiate as a wave.
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Exponential

------Max
______~Signal

Log Periodics
Because the log period ic is an array of

dipoles, it also has the tendency to res
onate and stretch out a sha rp pulse. The
log periodic in photo C covers 2 to II
GH z and the entire UW B band . Tw o
years ago we used that same log period
ic as the feed for a 12-inch dish and were
able to co llec t da ta from that 6-G Hz trans-

forward, as in figure 2. Make the elements
longer and longer, and the gain goes up.
We now have the V beam , and when sev
era l wave lengths long, we start to build a
rhombic antenna. On HF the ends of the
wires are usually termin ated with load
resistors. However, if we make the wires
thicker and thicker, we get a good SWR
without the load resistors and build what
is known as the Ram ' s Horn antenna. The
Vivaldi antenna in photo B is from this
same fam ily of transmission-line anten
nas- a very wide bandw idth and modest
gain, but unlike the dipole we don 't have
all that much circ ulating current.

Figure 2. Dipole to V to Vivaldi antenna.

V Beam

first 117,000,000 second your inverted- V
looks like a dead short to your transmit
ter. Then , 117,000,009 second later the
antenna has an impedance of a few ohms.
Also, only afte r a few dozen waves have
gone into the antenna does the voltage
start to bui ld up and it begins to approach
the typical 50-ohm load. Of co urse, the
average ham isn't all that worried that it
takes few mill iont hs of a second for the
impedance of the antenn a to stabilize.

However, for the designers of high
speed data networks and high-resoluti on
RADAR systems, the transmitt er imped
ance and the antenna impedance may be a
lot different for these short pulses than it
is for a CW signal. Also, the time it takes
for the voltage to build up delays the pulse.
Now my nice short pulse has been delayed
by the ringing currents in the antenna,
lengthening and delaying the data.

Exponential Antennas
If we start out with the simplest beam,

wejust take a dipole and point the elements

SOL/ORaD
Construction

Ratings
50 OHM

1000 WATT
100 MPH

Check out our Web site at:
www.cq.vhf.com

WWW.KU4AB.COM
- Horizontal Omni antennas
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-Dual Band
Horizontal Omnis

- Stacked Horzontal
Omni Sets

-Found in all
50 States & Canada E-Factor

Photo B. Exponential or Vivaldi antennas.
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Photo C. Log periodics and UWB.

mitter in photo A at over two miles. UWB is not necessari ly a
short-range mode.

Scimitar Antennas
The Scimitar anten na has a long history in both electron ic

warfare and as a telemetry antenna in the Apo llo space pro
gram. The inner radi us sets the high freq uency, and the outer
rad ius sets the low-frequency range of the antenna. The Sci mita r
in photo 0 has an exce llent 400-1500 MHz bandwidth. From
a practical side, the antenna has a natural input impedance of
about 20 ohms, so some kind of 20-50 ohm matching network
is necessary.

Furthermore, it is usua lly the bandwidth of this matchin g
network that sets the ban dwidth of the antenna. A simple
Scimitar covering the ent ire UWB band is small , simple, and
becoming popular on many UW B products. When I come up
with a simple matc hing system a multiba nd Scimitar shou ld
make a good ham project.

Frac tal Antennas
In photo E you can see my Stage 5 Sierpinski frac tal anten

na. There has certainly been a lot of hype about fractals, and
claims about their use with UWB . On the right you see a trian
gle of copper the same size as the Sierpinski. Whe ther the anten
na is on network analyzer, or in the field, there is no significant
difference in their performance. As to filters, this filter flattened
out at 3.1 GHz. Thus, UWB starts at 3.1 GHz with very strin-

www.cq-vhf.com
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Photo E. Fractal antennas.

odB Photo F. UHF HDTV "Cheap Yagi. "

Figure 3. Gaussian response fi lter protecting GPS.

gent limits on how much sig nal/noise the UWB tran smitter can
put on the GP S band .

I always thought that the 3. I-GHz lower frequency limit for
UWB was a kind of strange number. The ea rly UWB systems
were the impulse types. These short pul ses on the orde r of one
billionth of a second long can make quit e a racket. Som e of the
early UWB sys tems took out UHF TV , ce ll phones, and more
importantl y, GPS. Takin g out GPS took out two major sys tems.
First was navigation . For the FAA , this probl em became a "safe
ty of flight" issue.

The pul ses also took out most ce ll-phone sys tems. A little bit
of noise on the cell-phone band s ju st mean s your range drops
a bit, and the battery in your phone gets used up a little faster
since the phone has to run more power. However, the ce ll-phone
problem went right back to the navigation probl em . All those
cell towers are kept in sync with the time signals from a GPS
antenna on that same tower.

With out GPS, the ce ll sites lost sync. Therefore, the "ex perts"
who said those shor t pulses would never bother anyo ne did not
agree with the field work that show ed impulse UWB chew up
and spit out a number of systems .

Th e FCC and FAA's fir st priority was to prot ect the GPS
band aro und 1.575 GH z. You ca n' t just put a Drake TVI fil
ter on a UWB signal, because the filter s mess up the pul se.
Th erefore, the eng ineers looked at a UWB -compatibl e filter
with a notch ce ntered at 1.575 GH z. A pul se gets rounded off
and stretched out when it goes through a filter. Al so , the "ring
ing" stretches out the pul se. Th erefore, a simple high-pass fil
ter is not go ing to fix these interference problem s. However ,
there is a class of constant group dela y, or Gau ssian filter s.

-10

GHz 3.0 '
3.1

Th ese keep the pul se nice and square. Even so , Gaussian fil 
ter s don 't have a very sharp response.

In figure 3 we have a Gaussian filter with the notch right at
1.575 GHz to give maximum prot ect ion to GPS. The filter rolls
off at 3. 1 GH z. Now you know where that 3. I-GHz limit ca me
from for the bottom of the UWB band. The upper limit is 10.7
GH z. Above that frequency are mainl y milit ary radars, and they
don 't like any competition.

Back to the experts who claimed that those high-power one
billi onth of a second pulses would never bother anyo ne on the
UHF band s: They missed several little things in the real world.
First, most radi os have so me kind of filter in their front end.
These filter s again ring and lengthen out the pulses. The high
power UWB sys tems still have enough power through the fil
ters to saturate the first tran sistor in the recei ver. Now the power
supply and bias supplies have to recover from this full-power
whack, and this takes a few thousandths of a second. Of co urse,
the pulse continues into IF, and IF filters lengthening out the
pulse eve n longer. Now the pulses are long enough to blank out
data , put bars on your TV set, or wipe out GPS systems and any
ce ll towers on which they are locat ed .

The HDTV Transition
and Simple TV Antennas

If you subscr ibe to the other two magazines published by CQ
Communicati ons (CQ and Popular Communications), you know
that I write for both of them as well as CQ VHF. It is because of
the coming transition to digital televi sion before my next CQ
VHF co lumn that I mention a construction article in Popular
Communications. You will find a downloadable copy of the co n
struction project for my HDT V version of the "Cheap Yagis"
(photo F) at: <http://ww w.popul ar-communicat ions.comI23
Antenn asWeb92708.pdf>. Of course, a subscription to Popular
Communications is the best way to go for this timely informa
tion , but CQ Communications has made a special exception to
its embargo policy of current articles for this HDT V project.

As always, I enjoy your input and suggestions for future top
ics. You can e-mail me your antenna questions or sugges tions
at <w a5vjb@cq-vhf.com> and visit <http://v isit www.wa5vjb.
com> for additional antenn a projects.

73, Kent , WA5V JB
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By Bill Brown,* WB8ELK

UP IN THE AIR
New Heights for Amateur Radio

Superlaunch 2008

Each year many of the active ama 
teur radio high-altitude-balloon
groups across the nation attend the

Great Plains Superlaunch (GPSL). Thi s
year's event was hosted by Near Space
Ventures and CAPnSPACE and was held
in the Kansas City area (see photo I).

On Friday, August Ist, we gathered for
an informative conference in a large audi
torium at William Jewell Coll ege in
Liberty, Missouri . Thi s was an opportu
nity to discover what other groups have
been doing and what they' ve learn ed in
the past yea r. New payload designs and
ex periments, long-du ration flight tech -

*12536 T 77, Findlay, OH 45840
e-mail: <wb8elk@ao l.col1l>

niques, and multi -balloon linkin g as well
as educational outreac h efforts were
among the top ics co vered. Thi s year' s
program also included a unique K-9
search-and-resc ue talk complete with live
demonstrations of the sea rch-and-resc ue
dog' s abil ity to locate individual mem
bers of the audience using nothing but
scent clues. They actually took the dogs
into the field to track Near Space
Ventures' payload durin g the following
day' s launch .

Launch Day
Near sunrise on Saturday we all gath

ered in a field near the co llege and start
ed inflating a total of nine balloons (see
photo 2). Due to the rising cos ts of heli -

um, using hydrogen safe ly was a hot topi c
this year. Nick Stich, K0NMS, and
Taylor U (KB9ZNZ) eac h laun ch ed
hydrogen balloons this yea r just prior to
the release of the helium-filled balloons.

The helium -fill ed balloons were then
launched, fillin g the sky with nine bal
loons in the airat once (see photo 3). Nick ,
K0NMS , ended up flying two balloons
whic h carried APRS as we ll as the
Garmin RINO sys tem (GMRS radio with
GPS ) and a beacon on 434 MH z. Edge of
Space Sciences (AE 0SS) flew APRS, a
crossband voice repeater (V HF/U HF)
that provided coverage over a several
state area, as we ll as live camera amateur
television (ATV ) on 426.25 MH z show
ing dramatic views from the stratosphere
in real-tim e. Taylor University flew two

Photo I. Attendees at the Great Plains Superlaunch.

www.cq-vhf.com
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Photo 2. Jerome Doerrie, K5fS, gets ready to launch the
WB8ELK balloon.

different balloons which carried APRS and a spread-spectrum
900-MHz system. BASE from DePauw University (W9YJ)
flew APRS and a 900-MHz spread-spectrum system. ORB
(KC5TRB) flew APRS as well as a 2-meter audio CW FM bea
con and a lG-meter CW beacon. Near Space Ventures
(W0NSV) flew a 2-meter APRS transmitter. WB8ELK flew
APRS, a 2-meter simplex voice repeater, a 2-meter voice bea
con, and a la-meter HF telemetry transmitter sending down
RTTY, Hellschreiber, and DominoEX5.

The Chase
With all these transmitters in the air at once, it was a fox

hunter's dream. After liftoff we jumped into our vehicles and
headed out on a wild chase toward the predicted landing zone.
The real challenge was to get there before our payloads para
chuted back down from the stratosphere. Fortunately, most of
the payloads landed in a rural area south of Kansas City. One
of the Taylor U balloons had a vent valve on it, and it came
down with the balloon intact. When their chase team found it,
they cut off one of the payloads and sent it up once again for a
second flight on the same balloon. This proved to take a very
long time to reach burst altitude, staying up for hours and trav
eling about 100 miles downrange into the Ozarks. The rest of
the balloon payloads landed within a few miles of each other,
some in trees and others in open fields.

My team was about two miles away when our payload land
ed, and we could hear the beacons and voice repeater as we
closed in on the area. We drove down a new road in a future
housing development and heard a very strong signal. Waist
high grass covered the fields on either side of us as we drove
up and down the road in hopes ofspotting the bright neon orange
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Photo 3. Balloon payloads fill the sky over Kansas City.

Photo 4. The WB8ELK payload is recoveredfrom the tall grass.
Left to right: Mike Bogard, KDfJFW; Lynn Trotter; Bill Brown,
WB8ELK; Florence Bower;Jerome Doerrie, K5fS; and Bobette

Doerrie, N5fS

and yellow parachute. After wandering up and down the road
for a halfhour, Mike Bogard, KD0FW, and Lynn Trotter arrived
on the scene with their direction-finding (OF) equipment. Mike
got a fix on the 434-MHz CW beacon and pointed the way while
Lynn ran out into the field and found it just 20 feet from the
road buried deep in the tall grass (see photo 4) .

After tromping around fields and climbing trees in 100+
degree weather, we all were happy to cool our heels at the vic
tory dinner to swap tales of our many adventures and plan for
another fun time next year.

Next year's Great Plains Superlaunch (GPSL 2009) will be
held the first weekend of August near Lawrence, Kansas
(www.superlaunch.org).
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By Tomas Hood,* NWlUS

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

Sleeping on the Job • • •

P
erhaps you've heard the spec ulation that our local star is
in a coma. Not only amateur radio operators, but now the
genera l press , are picking up the solar buzz, wondering

out loud if the sun is in hibernation with a seemingly longer than
usual solar cycle minimum. Where are the sunspots? Where ' s
the activity of a new solar cycle? "We're going to see another
Ma under Minim um and a mini-ice age!"

Really? The Maunder Minimum occ urred during the period
starting in 1645 and ending in 1715, an incredible 70 years dur
ing which sunspots were rare ly obse rved. To the observer, this
period is void of any evidence of I I-year solar cycles. What' s
more, this period coincided with the famous "Little Ice-Age,"
a ser ies of extraordinari ly co ld winters occ urri ng in the
Northern Hemisphere. Is a new Maund er Minimum unfolding
on our watch?

A fair amount of chatter developed during August 2008
because it was the first time since 1913 that there was a month
or more between sunspo t appeara nces . Cer tainly, it stood out
as unique beca use it was the first time that a whole calendar
month went by witho ut observed sunspots. In a practical sense,
however, this is not that remarkable; calendars mark arbitrary
beginnings and end ings, and a 30-day period occurring at any
time is just that-30 days without sunspots. Also, such period s
are not uncommon during the solar cycle minimums of the past.

On September I I a sunspot developed that ended a period of
52 continuous days with no spots. This is the fourth longest
spo t-free period on record. Both May and June 1913 were spot
less, in a conti nuous spot less run of92 days from April 8 to Jul y
8. Cycle 19 was the biggest solar cycle on record, and it is inter
esting to note that it was preceded by long periods without spots.
There was a 26-day spotless run from February 15 to March 4,
1953, followed by 27 days from January 12 through February
7, 1954, and 30 days begi nning on June 3, 1954 and runn ing
through July 2.

Then, on Sep tember 22, 2008, SOHO (the Solar &
Heliospheric Observatory) observed an active region with the
first new-cycle sunspot since May 10, 2008 (figure I). It had
both the magne tic orie ntation and the high-latitude position of
a sunspot belonging to solar Cycle 24.

Recent sunspots belong to either the dying Cycle 23 or to the
new Cycle 24. How do we know which cycle a sunspot belongs
to? Sunspots are clas sified based on the magnetic polarities
occ urring in the complex structures within the sunspot group.
When one cycle merges into the next, the magnetic polarities
reverse. The latest sunspots are more often occurring with the
magnetic polarities consiste nt with the new solar Cycle 24.

Clearly , the new cycle has begu n, eve n thoug h it seems that
the period of calm between Cyc le 23 and 24 is unusually long.
Thi s sunspot, and the shorter time between recent sunspots,

*P.O. Box 9. Stevensville, MT 59870
e-mail: <llIv7us@lifradio.org>
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Figure 1. After weeks ofa spotless sun and very f ew sunspots
this entire year. SOHO observed all active region (seen here
011 September 23, 2008) with the first new cycle sunspot since

May 10,2008. (Source: SOHO)

appears to indicate that our sun is waking up from a more nor
mal-looking cyc le minimum.

. David Hathaway, NASA solar physicist, has reported that the
quiet of 2008 is not the second coming of the Maunder
Minimum . "We have already obse rved a few sunspots from the
next solar cyc le," he says . "This suggests the solar cycle is pro
gressi ng normally."

During a solar cycle maximum, typically lasting several
years, huge sunspo ts and intense solar flares are a dai ly occur
rence . This in turn triggers spectacular auroras that at times are
obse rvable in Florida and New Zea land. VHFers enjoy such
periods of intense activ ity because ofthe related modes of prop
aga tion-bouncing VHF signals off the E-Iaye r during auro ra
or establishing DX contacts by way of a highly energized F
layer. I recall driving in my vehicle with a basic 6-meter mobile
whip hooked up to an ICOM IC-706MHG and having a rea
sonably long conversa tion with a famous bass player in a south
ern rock band who was trave ling somewhere in the southeast
ern United States. While the solar maximum of Cycle 23 was
not as intense as Cycle 22, there were some memorable moments
in the years around 2000-2002.

During solar cycle minimums quite the opposite occ urs. So lar
flares are almost nonexistent , while who le wee ks or eve n
months go by without a single tiny sunspot anywhere on the
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Figure 2. Thi s EIT (Extreme untraviolet Imaging Telescope) ima ge tak en at a wa ve
length of 171 An gstroms reveals a "hole" in the solar atm osph ere (co rona). Such
coronal holes are a source of solar plasma that escape s away from the sun, ridin g
the solar wind. When clouds of solar pla sma impact the earth's atmosph ere during
elevated solar wind storms, aurora may be trig gered, resulting in the VHF au rora
mode of radio signal propagation. During this period ofsunspo t cycle acti vity mini
mum, such rec urring ho les provide some life fo r the VHF weak-s ignal ope rator.

(So urce: SOHO)

sun. Whil e there is continual coronal
hole acti vity (fig ure 2) , which may trig
ge r some aurora, the intensity and fre
quency of significant events that birth
great VHF moments are rare at this point
betw een so lar cycles.

With the sun bein g so quiet latel y, it
see ms that amateur radio operators are
growing restless, askin g the question,
" Isn' t this an unusuall y lengthy solar min
imum?" With the medi a picking up on
these mumblings, many are speculating
that it is longer than usual and that perhaps
something very significant is occurring.

" It does see m like it' s taking a long
tim e," allow s Hathaway , "but I think
we're ju st forgetting how long a solar
min imum can last. " Th e Maunder
Minimum in the early 20th century is a
case in point , where there were periods
of quiet lasting almost twic e as long as
the current spell.

Hath awa y has studied internation al
sunspot counts stretching all the way
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back to 1749, and he offers the se statis
tics: "The avera ge period of a so lar cycle
is 131 months with a standard deviati on
of 14 months. Decaying solar cycle 23
(the one we are ex periencing now) has so
far lasted 142 months-well within the
first standard deviation and thus not at all
abnormal. Th e last available 13-month
smoothed sunspot number was 5.70 .Th is
is bigger than 12 of the last 23 so lar min
imum valu es."

I con cur with David that "the current
minimum is not abnormally low or long."
If the pattern from the record of the past
400 years hold s, we can expec t that solar
activity will begin to show an increase in
the next few months.

A Roaring Lion?
With the lull in ionospheric modes of

VHF propagation, weak-signal VHF oper
ators look forward to meteor showers, hop
ing that storm-leve l showers will provide

exciting opportunities for bouncing their
VHF signals off the plasma trail s of burn
ing-up meteors. Each year we hope that the
Novemb er Leonids shower will yie ld a
high rate of meteors per hour (the "ZHR,"
or zenith hourl y rate ). Will this yea r yield
a major VHF meteor-scatt er eve nt?

Appearing to radiate out of the constel
lation of Leo from November I0 throu gh
Novemb er 23, the Leonids will peak on the
night of November 17 and the early morn
ing ofNovember 18. Thi s shower is known
to create intense meteor bursts. Since the
source of the Leonids , the Temp el-Tuttle
com et , passed closest to the sun in
Februa ry 1998, the years following were
expected to produce very strong displays.
The greatest display since 1998 was the
peak of 3700 per hour in 1999. Every year
since has been significantly less spectacu
lar. This year the forecast is dismal: expect
a ZHR of only 10 or so (there is one fore
cast, however, calling for a 130 ZHR ). Try
your VHF luck, becau se the unexpected
may occur. If you are not on the air trying,
you will never know.

Th e best time to work meteor scatte r
off the Leonids is around II :30 PM local
tim e in the Northern Hemi sph ere. Th e
shower should increase in rate the closer
you ge t to midnight , and then mo ve
toward pre-d awn .

December and
January Prospects

After Novemb er, the annual Geminids
meteor shower fro m December 7 to
December 17 will peak on December 13.
Thi s is one of the better showers, since as
man y as 120 vis ual meteors per hour may
occur. It is also one of the better showers
for operators trying meteor-scatter prop 
aga tion from posit ion s in North America.
Th e Geminids is a great shower for those
tryin g the meteor-scatt er mode of propa
ga tio n, since one doesn 't have to wait
until after midni ght to catch thi s shower .
The radiant rises early , but the best oper
atin g tim e will be after midni ght local
tim e . Thi s shower also boasts a broad
maximum, lastin g nearly one who le day,
so no matter where you live, you stand a
decent ch ance of wo rking so me VH F/
UHF signals off a meteor trail.

Fina lly, chec k out the Quadrantids
from January I through January 5, 2009.
Thi s meteor shower is above average, with
peaks expected this seaso n of around 120
meteors per hour. The best day should be
the mornin g of Janu ary 4, ju st after mid
night, and working through predawn .

Visit Our Web Sit@



Chec k out <http://www.imo. netl
ca lendar/> for a co mplete ca lendar of
meteor showers.

Working Meteor Scatter
Meteors are particl es (debris from a

passing comet) ranging in size from a
speck of dust to a small pebble , and some
move slowly while some move fast. When
you view a meteor, you typically see a
streak that persists for a little while after
the meteor vanishes. Th is streak is called
the train and is basically a trail of glowing
plasma left in the wake of the meteor. They
enter Earth' s atmosphere traveling at
speeds of over 158,000 miles per hour.
Besides being fast, the Leonids usually
containa large numberofvery bright mete
ors. The trains of these bright meteors can
last from severa l seconds to several min
utes. It is typical for these trains to be cre
ated in the E-Iayer of the ionosphere.

Meteor-scatter propaga tion is a mode
in which radio signals are refra cted off
these trains of ionized plasma. The ion
ized trai l is produced by vaporiza tion of
the meteor. Meteors no larger than a pea
can produce ionized trail s up to 12 miles
in length in the E-Iaye r of the ionosphere.
Because of the height of these plasma
trains, the range of a meteor-scatter con
tact is between 500 and 1300 miles. The
freq ue ncies that are best refracted are
betwee n30and 100 MHz. However, with
the development of new softwa re and
techn iques, freq uencies up to 440 MHz
have been used to make success ful radio
contac ts off these meteor trains.

Lower VHF frequencies are more sta
ble and last longer off these ionized trail s.
A 6-meter contac t may last from a sec
ond to well ove r a minut e. The lower the
freq uency, the longer the specific "open
ing" made by a single meteor train.
Conversely, a meteor' s ioni zed train that
supports a 60-second refrac tion on 6
meters mig ht only support l -second
refractio n of a 2-me ter signal. Special
high-speed digi tal-modulation modes are
used on these higher frequencies to take
advantage of the limited available time,
like high-speed CW in the neighborhood
of hundreds of words per minut e.

A gre at introduction by Shelby Ennis,
W8W N, on working high-speed meteor
scatter mode is found at <http://www.
amt .org/M eteor_ S c a tt e r/ s h e lb ys_
welcome.htm>. Palle Preben-hansen ,
OZI RH, wro te "Working OX on a Dead
50 MHz Band Using Meteor Sca tter," a
grea t working guide at <http://www.
uksmg.org/d eadb and.htm>. Ted Gold-
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thorpe, W4VHF, has also created a good
starting guide at <http://www.amt. org/
Met eor_S catterlle tst alk-w4 vh f.htm> .
Links to vario us gro ups, reso urces, and
software are found at <http://www .amt.
org/Meteor_Scatter/default.htm>.

Autumn Outlook
Autumn (Nove mber throu gh January)

is a relatively quiet season, with very lit
tle if any Transequatori al Propagation
(TE P). TE P, which tend s to occ ur most
often dur ing spring and fall, requires high
so lar activi ty that energizes the ionos
phere enough to cause the F- Iayer ove r
the equatorial region to support VHF
propagation . The norm al TEP signal path
is betwe en locations on each side of the
equator. However , without the level of
so lar acti vity needed to keep the F-Iayer
energized enough for VHF propagation,
these path s don 't material ize. Th e fall
season of TE P usually tapers off by mid
November, but this yea r TE P will be rare,
if it occ urs at all.

Tropospheri c-duct ing prop agati on
durin g this seaso n is fai rly non-existent ,
as the weather systems that spawn the
inversions needed to create the duct are
rare. On the oth er hand , using tropos
pheric-scatter-mode propagation is pos
sible, but one needs to have very high
power, high -gain antenna sys tems .
Having dual receivers in a voting con
figurat ion would also help . The idea is to
use brute force to sca tter RF off water
droplets and other airborne particles, and
capture some of that signal at the far end
with dual-diversity, high-gain rece ivers,
not eve ryone's cup of tea.

Aurora-mode propagation is seaso nal
ly unlikely. Even if there were periods
when the solar wind speed is eleva ted and
is magnetically orien ted in a way to
impact the geo magnetic field , this is the
season in which we statistically see very
few aurora eve nts.

The Solar Cycle Pulse
The observed sunspot numb ers from

June through August 2008 are 3. 1, 0.5,
and 0.5 .The smoothed sunspot counts for
December 2007 throu gh Febru ary 2008
are 5.0, 4.2, and 3.6. The monthl y 10.7
cm (preliminary) numbers fro m Jun e
through August 2008 are 65.9, 65 .8, and
66.4 . The smoo thed 10.7-cm radio flux
numbers for December 2007 through
Febru ary 2008 are 70 .5, 70.0, and 69.6.

The smoo thed planetary A-index (Ap)
from December 2007 throu gh Febru ary
2008 is 7.8, 7.7 , and 7.6. The monthly
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readings from June through August 2008
are 7, 6, and 5.

The monthly sunspot numbers forecast
for November 2008 through Janu ary
2009 are II , 14, and 16, while the month 
ly 10.7 ern is predicted to be 68, 70 , and
7 1for the same period . Give or take abo ut
two or three point s for all predict ions.

(Note that these are prelimin ary figures.
Solar scientists make minor adjustments
after publishing, by careful review).

Feedback, Comments,
Observations Solicited!

I look forward to hearing from you
about your obse rva tio ns of VHF and
UHF prop agat ion. Please sen d your
reports to me via e-mail or drop me a let
ter about your VHF/UHF ex periences
(sporadic-E, meteor scatter"), I'll crea te
summaries and share them with the read
ership. You are welcome to also share
your reports at my public forums at
<http://hfradio.org/forums/>. Up-to-date
propagation information can be found at
my propagation center at <htt p://
prop.hfradio.org/> and via ce ll phone at
<http://wap .hfradio.org/>.

Until the next issue, happy weak-sig-
nal DXing. 73 de Tomas, NW7 US
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Moondata Update 2009
and Related Comments

One of the most important factors in EME communications is knowing
when it is best to communicate via moonbounce. W5LUU presents a
summary and table of the best and worst conditions for EME in 2009.

By Derwin King,* W5LUU

The Earth-Moon distance and the cosmic (sky noise) tem
peratures in the direction of the moon are predictable,
cycl ical variables that set the basic quality of the Earth

Moon-Earth (EME) communications path for frequencies
below 1.0 GHz. Best conditi ons occur when: ( I) the Moon is
at the abso lute minimum perigee distance from the Earth and
(2) the Sky Temperature behind the moon is the coldes t along
the moon path . The effec t of distance is independent of fre
quency, but sky temperature decrea ses with freq uency, up to
- I GHz and then levels out. The EME signal-to-noise ratio, in
dB, is usually degraded from the ideal by a factor (DGRD, see
below) which varies over hourly, daily, week ly, monthl y, and
yearly time periods. As a guide for the basic weekend condi
tions for 2009, the W5LUU Weekend Moondat a 2009 lists the
DGRD, in dB, for 144 and 432 MHz, and other pertinent EME
information for each Sunday at 0000 UT. Stat ion, location, and
factors such as ionospheric disturb ances, local noise, antenna
bearnwidth, side lobes, polarization , etc., can incre ase the
"a pparent" DGRD.

EME conditions dur ing 2009-10 will be the most favorable
of the 9-year cycle . Now is the "best ever" time to take advan
tage of this mode. Ten weekends of 2009 are rated as Good to
Exce llent. Thirteen other days have 2-meter DGRD < 1.0 dB.
On May I itdips toO.08dB, and on Nov. 9 to O.07 dB. However,
durin g the traditional ARRL EME Contest period, sky noise at
VHF is a problem for high north Moon declinations. Weekends
around Oct. II ; Nov. 1, 8 (Good), and 30; and Dec. 6 (Exce llent)
are possibilities. For 1296 and up, the weekend around 9- 13,
high declination near perigee, should also be considered for the
contest.

Definitions
DEC (deg): Moon declination in degrees north and south (-)

of the equator. Thi s is cyc lica l with an average period of

*7335 Wild Eagle s i; San Antonio, TX 78255- 1146
e-mail : <w5Iuu@swbe/l.net>
The inf ormation and accompanying table are primed here in CQ VHF
on a non-exclusive basis courtesy ofDerwin King. W5LUU
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27.2 1222 1 days. The maximum declin ation dur ing a monthly
cycle, plus and minu s, ranges from 18.15 up to 28.72 degrees
with a period (maximum to minimu m and back to maximum)
of about 19 years. The last maximum was 0 11 9/1512006.

RA (h rs): Right Asce nsio n, in hours, gives the eas t-west
position of the Moon against the sky background. Ave rage peri
od of RA cycle is 27.32 1662 days, but it can vary by a day or
so due to effects of the Sun on the Earth and Moon motion .

144 MHz Temp (K) : The 144-MHz cos mic (sky) noise in
direction of the Moon expressed as abso lute temp erature.

Range Factor (dBr) : The additional EME path loss, in dB,
due to Earth-Moon separation distance being greater than
absolute minimum (348,030 km surface- to-surface). Varies from
a low of 0 to 0 .7 dB at perigee up to 2.33 ±O. I dB at apogee .

DGRD (dB): The degradation in EME signal to noise, in dB,
due to: (1) the excess sky-noise tem perature, in dB, at the stat
ed position of the Moon compared to the lowest cold sky tem
perature and the system noise temp eratu re (all at the frequen
cy of interest); plus (2) the Earth-Moo n range factor, dBr, for
the listed time and date. The tabulated DGRD is referenced to
the lowest possible sky-noise temperature along the Moon path ,
for a system noise temperature of 800 K at 144 and 600K at 432,
an antenna beamwidth of - 150, and to the absolute minimum
Earth-Moo n (surface- to-surface) distance.

The dBr affects DGRD equally at all frequencies, but sky noise
decreases rapidly as frequency increases. During a monthly lunar
cycle DGRD can vary by 13 dB on 144 and 8 dB on 432. DGRD
varies less with small antenna s than with large ones.

Moon Phase: Shows New Moon (NM) and Full Moon (FM)
along with the number of days (d) or hours (h) before (-) or
after (+) these eve nts. At NM sun noise is a problem, while at
FM the EME co nditions (at night) are usually more stable.

Condit ions: Summary of EME co nditions as controlled by
DGRD at 144 MHz and NM. Conditions may be worse due to
ionospheric disturbance, local noise, and polarity, but not bet
ter than indicated. In genera l, 144 MHz DGRD < 1.0 dB is con
sidered Excellent, 1.0 to 1.5 is Very Good, 1.5 to 2.5 is Good,
2.5 to 4.0 is Modera te, 4.0 to 5.5 is Poor, and over 5.5 is Very
Poor. Withi n a day of New Moon, high sun noise can make
conditions Very Poor regardless of the DGRD.

Visit Our Web Site;
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W5LUU Weekend Moondata for 2009
For Sundays at 0000 UTe
144 MHz Range Factor DGRD (dB)

2009 DEC (deg) RA (hrs) Temp. (OK) (dBr) 144 MHz 432 MHz Moon Ph ase Conditions
J an 04 7.1 0.4 265 1.35 2.8 1.8 Modera te
11 23.4 7.5 320 0.08 2.2 0.7 FM-3.5h Good
18 -15.4 13.6 324 1.75 3.9 1.3 Moderate
25 - 23.8 19.5 600 2.26 6.7 3.9 NM -32h Very Poor
Feb 01 11.4 1.9 282 1.32 3.0 1.9 Moderate
08 2 1.0 8.4 225 0.27 1.2 0.5 FM - 39h Very Good
15 -18.2 14.1 352 1.70 4.2 2.4 Poor
22 - 2 1.3 20.1 376 2.17 4.9 2.8 NM -3d Poor
MarOl 15.4 1.6 302 1.17. 3. 1 1.7 Moderate
08 18.6 8.7 187 0.54 0.9 0.6 FM -3d Excellent
15 -20.9 14.6 388 1.70 4.5 2.5 Poor
22 -19.3 20.6 338 2.09 4.4 2.7 NM -4d Poor
29 18.9 2.3 341 0.9 1 3.3 1.5 Moderate
Apr 05 14.7 9.3 175 0.78 0.9 0.8 Excellent
12 -23. 1 15.2 427 1.80 5.0 2.7 FM +2d Poor
19 -15.8 21.1 336 2.06 4.4 2.7 Poor
26 21.3 2.9 364 0.63 3.2 1.3 NM + 21h Moderate

butNM
May03 9.9 9.9 187 0.91 1.3 1.0 Very Good
10 -24.5 15.8 482 1.96 5.6 3.1 FM+ Id Very Poor
17 - 12.0 2 1.7 330 2.07 4.3 2.7 Poor
24 23.8 3.5 357 0.43 2.9 1.1 NM - 12h Moderate

butNM
31. 5.7 10.6 202 0.93 1.6 1.1 Good
Jun 07 - 25.8 16.4 645 2. 11 6.8 3.7 FM - 18h Very Poor
14 -8.5 22.2 268 2.08 3.6 2.4 Modera te
21 24.8 4.1 374 0.36 3.0 1.0 NM +44h Modera te
28 0.9 11.2 217 0.86 1.7 1.1 Good
July 05 -26.9 17.1 944 2.2 1 8.4 4. 1 FM-2d Very Poor
12 -4.7 22.8 244 2.07 3.3 2.4 Modera te
19 25.8 4.7 437 0.42 3.7 1.3 NM-3d Modera te
26 -3.3 I 1.1 245 0.77 2.0 1.1 Good
Aug 02 - 26.5 17.8 2450 2.26 12.3 6.7 Very Poor
09 - 0.9 23.3 244 1.98 3.2 2.3 FM + 3d Moderate
16 25.5 5.4 5 10 0.55 4.4 1.7 Poor
23 -7.7 12.1 282 0.74 2.4 1.1 NM + 43h Good
30 -25.8 18.4 2392 2.25 12.3 6.3 Very Poor
Sept 06 3.3 23.9 250 1.81 3.1 2. 1 FM + 32h Modera te
13 25.5 6.2 470 0.68 4.2 1.7 Poor
20 - 10.2 12.7 314 0.83 2.9 1.3 NM +30h Moderate
27 -24.4 19.0 1028 2.22 8.8 6.0 Very Poor
Oct 04 7.1 0.4 265 1.60 3.1 1.4 FM -6h Moderate
11 23.4 7.0 37 1 0.72 3.4 1.4 Modera te
18 -13.0 13.2 318 1.03 3.1 1.5 NM -5h Moderate

butNM
25 -22.7 19.5 607 2.22 6.7 3.6 Very Poor
Nov 01 10.6 0.9 280 1.40 3. 1 1.8 FM - 43h Moderate
08 21.0 7.7 267 0.63 2. 1 1.0 Good
15 - 16.8 13.8 358 1.29 3.6 1.9 NM -44h Moderate
22 -20.0 20.0 38 1 2.25 4.9 3.0 Poor
29 14.1 1.4 293 1.5 3.1 2.0 FM +3d Moderate
Dec 06 17.9 8.5 196 0.43 0.9 0.7 Excellent
13 - 19.6 14.4 379 1.53 4.3 2.2 NM -3d Poor
20 -17.5 20.6 339 2.31 4.6 3.0 Poor
27 16.8 1.9 315 1.32 3.4 1.8 FM-5d Moderate
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By Dr. H. Paul Shuch,* N6 TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

Beckoning Beacons

HOW do you know if your rig is workin g? "Easy," you say.
"Just call CQ and see who answe rs." Tru e, but if the
nearest OX is light years away, you can grow old, cold,

and lonely awaiti ng that "QRZ" from Beyond . Such is thedilem
ma facing those radio amateurs pursuing interstellar OX, a prac
tice otherwise know n as SETI.

Maybe you're not trying to work OX at all, but are ju st an
SWL. This , in truth , is more the case for the hundreds of ama
teur observers in the grass -roo ts, nonp rofit SETI League who
build sensitive microwave receiving stations, seeki ng radio evi
dence of tech nologica l civilizations out there among the stars.
A receiving station is less costly than one that also transmits,
for two reaso ns. The obvious reason is that a shortwave listen
er need not inves t in a transmitter. However, beyond that tru
ism, on a ga lact ic sca le (where transmitters need to radiate
power levels that bogg le the imagi nation), being a passive lis
tener puts the burden of generat ing gigawatts right where it
belongs - squarely on the shoulders of our (presumably older ,
wiser, and wealthier) cosmic companions. Earth is, after all, a
young planet orb iting a young star. Other species, if they exis t,
are likely to be more ancient. If their planet has an expanding
economy (a principle terrestrial eco nomists call "inflation"),
then they can afford better than we to radiate incredibl y strong
beacons, which j ust might reach our modest receivers as incred
ibly weak noise.

Now , receiving those feeble sig nals on Eart h is no easy task.
It requires searching through the quietest part of the spec trum,
with the highest ga in antennas, the most effic ient feeds, the
lowest noise receivers, and the cleverest digital sig nal proces-

"Executive Director Emeritus , The SET! League, IIlC.,
«www.setileague.org»
e-mail: <1l6tx@se tileague.org>

Figure I. Drift-scan sweep of Quasar 3C273, about 3 dB out
of the noise.

sors we can muster. Thus, radio astronomers (whether pro 
fess iona l or ama teur) and those engaged in the sc ientific Search
for Extra-Terrestrial Intell igence go to great pa ins for that ex tra
tenth of a dB of sensi tiv ity, as do weak-signal microwave
OXers and moonboun cers. In fac t, the SETI and EME co m
mun ities have such a co mmonality of purpose that it makes
good sense for them to share their tech nology, which is where
our story begins.

Natural Calibration Beacons
"You can' t work 'em if you can't hear 'em," the saying goe s.

But how do you know if you can hear ' em, consi dering you
don 't eve n know for sure that they exist?

Forge t ET for just a moment , and consider that the universe

,~ -- --- I=0= 1"" -1 - 011'" 1£::: '''''
o :h» ..oo 600 8(0(1 ' (1('9 ; 1. 100 .so .. $0 ,flo)

Figure 2. Mars Reconnaissance
Orbiter beacon received by F5PL

from Martian orbit.
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is full of natural radio emissions. Stars,
planets, moons, pulsars, quasars, super
nova remnants, and even the chemicals
that populate the black void between the
stars all emit microwave radiation. Since
its earliest days, radio astronomy has
sought to study these em issions. Some
are of known power, so you can calibrate
your receiver's sensitivity on them. My
favorite quasar, for example, 3C273, is
known to emit +46 Janskys (a linear
measure of flux density) on Earth at a
frequency of 1420 MHz. Therefore,
when I receive it 3 dB out of the back
ground noise (see figure 1), I know the
sensitivity of my receive station is half
that level, or +23 Janskys. (This is, inci
dentally, a level of sensitivity typical of
amateur radio telescopes and 23-cm
moon bounce stations.) If I mo nitor
3C273 after tweaking my station and the
recei ved signal strength increases, I
know my receiver is working better. If
signal strength goes down, I know I
shou ld have left well enough alone.

Artificial Calibration
Beacons

Since the beginning of the space age a
half century ago, humans have been lob
bing debris into space. Most ofour space
probes carry radio transmi tters to send
scientific (or per haps less nob le) da ta
back to Earth. Mig ht the signals emanat
ing from our own spacecraft serve as cal
ibration signals for terrestria l radio tele
scopes?

Indeed, they might, do, and have . Fig
ure 2 shows a popu lar beacon signal from
the Mars Reconnaissance Orbiter re
ceived in France (w hich, last time I
checked, was on planet Earth) by ama
teur radio astronomer Bertrand Pinel,
F5PL, as the spacecraft entered orbit
around the Red Planet in March 2006.
Since we know the beacon 's power, we
can use this signal to verify and qua ntify
our station 's performance. (Of co urse,
the distance between Earth and Mars is
always changing, so we need to do a lit
tle math to calculate the effects of vary
ing path length and corresponding varia
tions in isotropic free-space path loss.)
Since we now have spacecraft orbiting or
landing on many ofour neighboring plan
ets, as well as in orbit around the Sun, and
orbiting the semi-stable Lagrangian
points of the Earth-Sun and Earth-Moon
two-body systems, we can enjoy ca libra
tion signals from a plethora of sources in
space, all of Earthly origin.

SETI Calibration
Considerations

Given the wealth of avai lable natural
and artificial ca libration sources in
space, which wo uld prove most useful
for the SETI enterprise? Consider that
one challenge facing SETlzens is distin
guish ing between nat ura l and artificial
radio emissions. The latter tend to be
extremely broad in spec trum, typ ically
spanning MHz to G Hz. Signals of tech
nological origin tend to concentrate their
energy in discrete carriers and sidebands.
Thus, even in the case of purported ly
wideband artificial em issions suc h as
spread spectrum, detection against a
backdrop of broadband natural rad iation
is faci litated by their narrowband spec
tral components. It follows tha t whi le

wideband astrophysical sources serve us
well as ca librators for continuum radio
telescopes, those instruments optimized
for SETI de tection shou ld be tes ted
against artificial signals that closely
rep licate the narrow-band intelligent
emissions that they seek.

For abou t three decades a pop ular SETI
ca libration source was the 20-watt S
band beacon aboard the Pioneer 10 space
probe, the first human artifact to travel
beyond the edge of our solar system. By
the beginning of the 2 1st century, this
robust ca librator had trave led beyond the
range of eve n our most sensitive radio
telescopes, forci ng the SETI community
to seek a ca libration alternative.

In the next column, we will reveal how
radio amate urs rallied to fill the gap.

73, Paul, N6TX
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FT·7800R 2M/440Mobile

• SOw 2m, 40won440mHz
• WeatherAlert
· 1000t Mems
• WIRESCapability
• WidebandReceiver (Cell Blocked)

Call Now For Your Low Price!

Ultra compact HF, VHF, UHF

• 100w HF/6M, SOW 2M, 20w UHF
• DSPincluded • 32color display
• 200 mems • Detachablefront panel IYSK-BS7requi

Call forLow Price!

FT·2000/FT2000D HFt 6M tcvr

· 100 Ww/ auto tuner · buill-in Power supply
• DSPfilters / Voice memory recorder
• 200W(FT-2000D)
· 3 Band Parametric Mic EO · 3 IFroofing filters

Call For Low Pricing!

FT·450AT HFt 6M TCVR

• 100WHF/6M • Auto Tuner built-in • DSP Built·
· 500 Memories • DNR, IFNotch, IFShift

Call Now For Special Pricing

2M Handheld

• Direct Keypad Entry
• 5w output
• 209 memories
• Ultra Rugged
Call Now For Special Pricing!

VX·3R 2M/440 HT

• Ultra·Compact Dual-Band HT
w/ WidebandRX

• 1.5W RF out 2m/1 w RF out440
• WiRES Compatible
• 1000 Memory channels
• AABattery compatible

w/Optional FBA-37

Call For Low Intro Price!

50/2M/220/44 0 HT

• Wideband RX- 900Memories
• 5WTX(300mw220Mhz)
• Li-IonBattery
• Fully Submersibleto3 ft.
• Built·in CTCSS/DCS
• Internet WIREScompatible

Now available inBlack!

VX·6R
2M1220/440 HT

• wideband RX- 900memories
• 5W21440 , 1.5W220MHz T.X
• Li-IDN Battery · EAI system
• Fully submersibleto 3 ft.
• CW trainerbuilt-in
NEW Low Price!

FT·60R
• 2rn1440 HT
• 5W Wide-band receive
• CTCSS/DCSBuilt-in
• Emergency Auto ID

Low Price!

-- .

""'

HRO Specials & Yaesu
coupons good thru 10/31

• VtUNtVlUtU operation
• VtU full duplex · Cross Band repeaterfunction
• SOW 2M35WUHF
• 1000tMemory channels
• WIRES ready
Call Now For Low Pricing!

FT·950 HFt 6M TCVR

·1 00W HF/6M
• AutoTuner built-in
· 3 roofingfillers built-in
• DMU-2000 Compatible

Call Now For Low Pricing!

• HF/6MI2MI70CM • DSP Built·in
• HF 100W (20Wbattery)
• Optional P.S. t Tuner · TCXO Built-in

Call Now For Our Low Pricing!

FT·897D VHF/UHF/HFTransceiver

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

ATLANTA, GA
6071 BufordHwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville, 1mi. no. of 1-285
atlanta@hamradio.com

SALEM, NH
(Near Boston)
224N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit 1, 1-93;
28mi. No. of Boston
salem@hamradio.com

OAKLAND,CA
2210Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
1-880 at 23rdAve. ramp
oakland@ham,adlo.com

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

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

NEW CASTLE, DE
(Near Philadelphia)
1509 N. DupontHwy., 19720
(302)322-7092
(800)644-4476
Rick, K3TL, Mg,.
RT.1 3 1/4 mi., So. 1-295
newcastle@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of ',17
phoeni,@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854-6046
Tom, KM6K, Mg,.
Hwy. 163 & Claremont Mesa
sandiego@ham,adlo .com

ANAHEIM. CA
(Near Disneyland)
933N. EuclidSt., 92801
(714)533-7373
(800)854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK,CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(800)854-6046
Eric, K6EJC, Mgr.
Magnoliabetween

S. Victory & BuenaVista
burbank@hamradio.com

SUNNYVALE,CA
510LawrenceExp. #102, 94085
(408)736-9496
(800) 854-6046
Dan, K6DN, Mgr.
So. fromHwy. 101
sunnyvale@hamradio.com
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ATAS-120A, 11Active Tuning
Antenna System
(no separate tuner
required)

HFNHFIUHF Mullimode Mobile Transceiver,
now Including Built-in DSP

FT-8570
HF/50/144/430 MHz
100 W All Mode Transceiver
(144 MHz 50 W/430 MHz 20 W)

60 m Band I:i1iI!i/I

.~X~~"§I£
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (714)827-7600

HF/50 MHz Transceiver
FT-2000D 200 W Version (External Power Supply)

HF/50 MHz Transceiver
FT-2000 100 W Version (Internal Power Supply)
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REAL PERFORMANCE,
REALLY PORTABLE

FT-817NO
HF/SO/144/430 MHz SWAil ModeTransceiver (AM 1.5 W)

HFNHFIUHF Portable Operation
Just Got a Lot More Powerful!

Spec ifications subject to change without notice . Some accesso ries and/or options may
be standard in certain areas. Frequency cove rage may differ in some countries. Check
with your local Yaesu Dealer lor specific details.

Choice of the Worldls top DX1ers

For the latest Yaesu news, visit us on the Internet:
hllp:llwww.verlexstandard.com



... • The optional GPS
Antenna Unit FGPS·2
attached to the optional
Speaker/Microphone
MH-74A7A

• Attached to the radio ~
(microphone input)
using the optional
GPS Adapter CT-136

Ve rte x Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (71 4}827-76( I

'222 MHz: 1.5 W (USAversion)

The opt iona l GPS Antenna Unit FGPS-2

50/144/(222)*/430 MHz
FM 5 W/AM 1 W(50 MHz) Triple Band Handha

~~ NE~

Actual size

• om 'lIe p
• Internal Bar Antenna for better M ro c t Ban r I
• Enjoy FM broadcasts in stereo, with your stereo headseVearpll
• Optional 1 watt operation, using three AA batteries*1
• A large LCD backlit display in a compact case!
• Up to 9 hours*3 of Amateur Band operation with the optio

FNB-102L1, high capacity Lithium-ion Battery.
., With optional accessories ' 2 US Vers ion - Cellular band blocl<!
'3 Assuming a duty cycle of 6-seco nd transmit,

6-second receive, and 48-second standby (50 MHz 5 W)

Specifications subject to change without notice. Some accesso ries and/or
options may be standard in some areas. Frequency coverage may differ in
some countries . Check with your local Yaesu dealer lor spec ific details.

For the latest Yaesu news, vis it us on the Internet:
http://www.vertexstandard.com

• Convenient side • Large Main Dial ( <1>3/4 in)
located operational
keys

WI P
• , Bluetooth' for Hands-free Operation*1
• Barometric Pressure and Temperature Sensors
• Waterproof/Submersible IPX7 rated - •

3 feet for 30 minutes .. "
• Dual Ham band Operation (V+VIU+UN+ U) while

listening to AMlFM Broadcasts
• Wideband Receive for 500 kHz-999.99 MHz*2
• APRS ® is a regis tered trademark of Bob Bruninga WB4APR .
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