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QUARTERL~ CALENDAR OF EVENTS

July 30
Au g. 2
Aug. 6
Aug. 12
Aug. 13
Aug. 18
Aug. 21
Aug. 29
Aug. 30

Cur rent Contests
European Worldw ide EME Contest 2011:

Sponsored by DUBUS and REF. The EU WW
EME contest is intended to encourage worldwide
activity on moonbounce. Inform ation for this
co ntest is avai lable at the following website:
<http://www. marsport.
org.uk/dubuslEMECo ntest20 II.pdf>.

Spri ng Sprints : These short-duration (usual­
ly four hours) VHF+ contests are held on vari­
ous dates (for each band) during the months of
April and May. For specific dates, please see the
Southeast VHF Society website at: http://www.
svhfs.org .

2 GHz a nd Up Wo rld Wid e Club Contest:
Sponsored by the San Bernardino Microwave
Society, this contest runs the second weeke nd of
May. Rules are avai lable at the following URL:
<htt p://www. ha m-rad io .com/s bms/20 11_
2ghz-up_test.pdf>.

Six Meters Marathon: OH3AG invites you to
participate into the Seventh Global Six Meters
Marathon. The objective of the Marathon is to
work as many DXCC countries as possible
between Saturday May 7 at0000 UTC and Sunday
August 7 at 2400 UTC on 6-meter band. You can
follow this contest online at <http://6m.dy.fi>. Go
to the Six Meters Marathon 20 11rules link on the
website.

ARRL J une VHF QSO Party: The dates for
this contest are June 11-13. Complete rules are
in the May issue of QST. Rules can also be found
on the ARRL websi te (http://www.arr1.org).
Many are making plans to activate rare grids. For
the latest information on grid expeditions, check
the VHF reflector (vhf@w6yx .stanford.edu) on
the Internet. This is by far the most popular VHF
contest. For weeks in the run up to the contest
postings are made on the VHF reflector announc­
ing Rover operations and grid expeditions. It is
a contest that will create for you plenty of oppor­
tunities to introduce the hobby to your friends
who are not prese ntly working the VHF plus
bands or are not hams.

SMIRK Contest: The Six Meter International
Radio Klub (SMIRK) will hold its annual contest
from 0000 UT Saturday June 18 umtil 2359 UT
June 19. Contacts must be made on the 50-MHz
(6-meter) band. Any licensed amateur in any
country may participate Exchange is grid square
and SMIRK Number for operators who have one.
Points are I for contacts with stations not having
SMIRK Numbers and 2 points for contacts with
stations having SMIRK numbers. Logs should go
to the Secretary, Paul (Mick) McBride, W3FJ, 10
Longview Dr., Williamsport, PA 17701, or via
e-mail to <mickpdm@hotmai1.com>. They must
be received by August 1, 2011.

Field Day: ARRL's classic Field Day will be
held on June 25-26. Complete rules for this con­
test can also be found in QST and on the website:
<http://www.arr1.org>. In years past tremendous
European openings have occurred on 6 meters.
Also, as happened in 1998, tremendous sporadic­
E openings can occur. Certainly, this is one of the
best club-related events to involve new people in
the hobby.

CQ WW VHF Contes t : This year 's CQ WW
VHF Contest will be held from 1800 UTC July
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Quarterly Calendar
The fo llowing is a list of important dates fo r
EME enthusiasts:

May 3 New Moon
May 5 Eta Aquarids meteor shower
May 10 First quarter Moon
May 15 Moon perigee
May 17 Full Moon
May 24 Last quarter Moon
May 27 Moon apogee.
June I New Moon. Partial eclipse of Sun
June 9 First quarter Moon
June 12 Moon perigee
June 15 Full Moon. Total eclipse of Moon
June 23 Last quarter Moon
June 24 Moon perigee
July I New Moon. Partial eclipse of Sun
July 7 Moon apogee
July 8 First quarter Moon
July 15 Full Moon
July 21 Moon apogee
July 23 Last quarter Moon
July 28 Southern Delta Aquarids meteor

shower
Ne w Moon
Moon peri gee
First quarter Moon
Perseids meteor shower
Full Moon
Mo on apog ee
Last quarter Moon
New Moon
Moon peri gee

17 and 2100 UTC July 18. A short summary of
the rules can be found on page 67 or the com­
plete rules in the June issue of CQ magazine.

Augus t: There are two important contests this
month-The ARRL UHF and Above Contest
is scheduled for August 7-8. Complete rules can
be found in the July issue of QST. The first week­
end of the ARRL 10 GH z and above cumulative
contest is scheduled for August 21-22. The sec­
ond weeke nd is Sept ember 18- 19. Complete
rules for this contest also can be found in the July
issue of QST.

Current Conferences and Conventions
May: Dayton Ha vention®: The Dayton

HamVention® will be held as usual at the Hara
Arena in Dayton, Ohio during May 20-22. For
more information, please see the Hamvention®
website at <http ://www.hamventi on.org>.As
usual, TAPR and AMSAT are sponsoring ajoin t
banquet on Friday evening. For more informa­
tion, see the AMSAT website: <http://www .
amsat.o rg>. At the same time the Weak Signal
Group is sponsoring a banquet. For more infor­
mation, contact Tony Emanuele, WA8RJF, at:
<wa8rjf @arr1.org> .

June: The annual Ham-Com Hamfest will
be held June 10-11 in Plano, Texas. As always,
the North Texas Microwave Socie ty will present
a microwave forum . For more information, see
the Ham-Com websi te at <http://www. ham­
com.org/>.

July: This year's Centr al Sta tes VHF
Society Conference will be held July 29-30, in
Irving, Texas, at the Westin DFW Hotel, which

is located at 4545 W. John Carpenter Freeway,
Irving, TX 75603. For more information, please
see the URL: <http://www.csvhfs.o rg/> .

Aug ust: The annual Huntsville, Alaba ma,
Hamfest will be August 20-21 in the usual South
Hall of the convention center. There are severa l
VHF-related forums scheduled. For more infor­
mation, see: <http://www .hamfest.org/> .

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

coming conferences either for presenters to be
speake rs, or for papers to be publ ished in the con­
ferences' Proceedings, or both. For more infor­
mation , questions abo ut format, medi a, hard­
copy, email, etc., please contact the person listed
with the announceme nt. The followi ng orga ni­
zations and/o r conference organizers have
announced calls for papers for their forthco ming
conferences:

Technical papers are solicited for presentation
at the 30th Annua l ARRL and TAPR Digital
Co mmunicat ions Confer ence to be held
September 16-18 in Baltimore, Maryland, and
publ ication in the co nference Proceedings.
Presentation at the conference is not required for
publication. Submission of papers is due by July
3 1, 20 II and should be submitted to: Maty
Weinberg, KB IEIB, ARRL, 225 Main Street,
Newington, CT 06 111, or via the inte rnet to
<maty@arr1.org>. For suitable topics and sub­
mission guidelines also contact Maty via e-mail;
also check <http://www.arr1.org>.

Meteor Showers
May minor showers include the following and

their possible radio peaks: May 6; n-Lyrids, May
9; e-Arietids, May 9; May Arietids, May 16; and
o-Cetids , May 20.

June: June minor showe rs include the fol­
lowing and their possible radio peaks: June
Arietids, June 7*; zeta-Perseids, June 9*; June
Booti ds , June 27, 2100 UTC; and f3-Taurids ,
June 28. An asterisk (*) indicates that the show­
er may have multiple peaks .

July: This month there are a number of minor
showers.The Piscis Austrinids is expected to peak
July 28. The b-Aquariids, is a southern latitude
shower. It has produced in excess of 20 meteors
per hour in the past. Its predicted peak is around
July 30. The a-Capricornids also is expected to
peak on July 30.

August: Beginning around July 17 and lasting
until approximately August 24, you will see activ­
ity tied to the Perseids meteor shower. Its pre­
dicted peak is August 13 between 0 100-1330
UTC. The e-Cygnids meteor shower is expected
to peak on August 18. The visually-impossible y­
Leonids is expected to peak August 25, around
1600 UTe. However, this shower may have gone
dormant. The a-Aurigids is expected to peak
around September I.

For more information on the above meteor
shower predictions see Tomas Hood, NW7US's
propagation column. Also visit the International
Meteor Organization ' s website: <http ://www.
imo.net/calendar/20 II >.

Visit Our Web Site





Low-Cost Horn Antennas for 23-cm EME
With the recent increase in 23-cm EME activity, WD5AGO challenged
himself to build cheap and effective antennas to demonstrate to his
students, In this article he describes how he built and analyzed two large
horn antennas.

By Thomas Henderson, * WD5AGO
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Figure 1. 23-cm linearly polari zed 20-dBi horn antenna .
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What is the best antenna for EME
(Earth-Moon Earth) contacts?
This is an online topic that crops

up from time to time. "Lowest cost" was
added to another posting. The band of
interest is 23 em. Looking at the station
log sheets, the most commonly used
antenna for this band is the parabolic
reflector (dish) followed by the Yagi.
Common is not quite accurate, as out of
the hundreds of EME contacts on this
band only a couple were made with
Yagi antennas. The only other antenna
tested for 23-cm EME, in the receive
mode only, was a mid-size 15-dBi horn.
It appears then the dish wins out, and
with a high-efficiency feedhorn it is
tough to beat.

Which is the easiest, lowest cost anten­
na to construct? Value analysis of each
of the antennas noted above was made .
A starting point would be to determine
the antenna gain needed to make EME
contacts. Over fifty 23-cm EME stations
have excess gain and power levels to
communicate with low-power station s.
Thi s includes the small, commonly used
3-m dish. Over a dozen of those high­
gain/high-power stations will have over
10 dB gain to spare when communicat­
ing with the 3-m dish. This would place
a minimum receiving antenna gain tar­
geted around 20 dBi . At this gain level,
reception of larger EME stations should
be possible , and with 250 watts or more
of power, contacts could also be made.
For a 20-dBi gain antenna to have a high­
er EME success rate, though, the abi lity
to use circular polarization would be
desirable. Communication from linear to
circularly polarized antennas encounters
a loss of about 3 dB, which cuts into our
margin of succe ss.

95.5"

*30 17 N. 2nd Street, Broken Arrow, OK
74012
e-mail: <Tllenderstii tulsacc.edu>

Figure 2. Pattern for linear horn construction from a sing le sheet (48" x 96")
ofmaterial.
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Figures 3 & 4. Inside of foam/aluminum hom with taped seams. Outside of low­
cost hom antenna.

Figure 5. CP hom antenna using all-alu­
minum construction.
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The prim e focu s dish is well under­
stood. With advancements in feedhorn
designs, efficiencies up to 67% are pos­
sible with antenna temperatures (Ta) in
the range of 300K as calculated and mea­
sured on a 20"-diameter dish.! With a dish
diameter of 10"-(about 2.4 m on the 23­
em band ), gain is approximately 28 dBi.
At a diameter of I m, the dish offers
about 20 dBi of gain , which is the
planned target. As the dish's diameter is
reduced, though, Ta will rise due to a
higher percentage of feedhorn block­
ages. Building and mounting the dish is
where the labor and cost come into
play . Despite the added mechanical con­
struction, if a small used dish is available,
then the dish is the value winner.

Yagis were also analyzed. The anten­
na temperature for the Yagi was much
higher than other antennas tested , but its
light weight and portability have advan­
tages. The success of students at Tul sa
Community College (where I am the
manager and an operator of the college' s
amateur radio club) was noted in build­
ing 70-cm Yagis for the EME test with
Arecibo in Peurto Rico last year. A 23­
cm test Yagi was built , but it was deter­
mined that this was not the way to go for
the beginning builder. Constructing and
tuning Yagis on 70 em is far easier than
on 23 em . Besides, one criterion is for
the antenna to be easily converted to
circular polarization with low losses,
which is where the Yagi falls short at
higher frequencies. .

The horn is one of the oldest antenna
designs from which to choose. The horn
antenna is known for having a low-noi se
temperature but lower efficiency for its
size and material usage as compared to a
properly illuminated dish. A look at opti­
mum-gain chart s for a 20-dBi horn illus­
trates a horn size of 4 feet long and an aper ­
ture of approximately 3 feet square. Thi s
gain is assuming 50% efficiency. Thi s is
about the same gain per aperture size as
a I-m dish , although more surface mate ­
rial is needed for a horn . After further
research, it was decided to build and ana­
lyze two large horn antennas.

The first horn was con structed by stu­
dents with the design goal s of simplicity
and low-cost con struction. To keep the
horn simple, linear polarization was uti­
lized, therefore allowing nearly any
horn shape to be used. After evaluat­
ing the horn length versus con struction
techniques of round, square, and rec­
tangle waveguid e sizes, the rectangular
horn was favored . Thi s is also known as
a pyramidal horn. A set of dimension s
for an optimized 20-dBi gain horn
were given.2• 3 Suitable materials to be
used for the horn ranged from plywood
coated with a conductive paint to galva­
nized hardware cloth (cage mesh wire ).
The lowest cost and easie st approac,
though, was to use a single 48" x 96"
sheet of foam-sidin g insulation backed
with aluminum film. The sheet cost
under $ 15. Th e original horn aperture
dimensions were adjusted in order to cut
four complete patt erns from the single
sheet. The new dimension s (figures I
and 2 shown in inche s and mm) should
produce a gain of about 20 dBi. A $ 10
roll of aluminum tape from a home­
improvement store was used to hold the
seams together with the aluminum film
placed on the inside of the horn (figure
3). Duct tape was used to reinforce the
out side edges (figure 4). The project took
less than one hour to complete.

The second horn antenna con struction
design goal was to use circular polariza­
tion (CP) . A horn with symmetry is need­
ed . Round and square horn prototypes
were constructed. There are round, dual ­
mode horn design s that have very low
antenna temperatures. After con structing
round prototypes, noting higher than an
aperture size of20 inche s, a larger square
horn was easier to con struct. In an effort
to test and analyze antenna temperature,
the square CP horn was made slightly
longer than the standard optimized size
pyramidal horn . The horn input is 6" x 6"
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Graph 1. Performance of several lengths of transitions. Lengths of 12 inches and
greater appear to have higher performance, which is closer to a guide wavelength
(Ag). Probe placement should be optimized while connected to the horn antenna. A

probe distance of2 inches fro m the back performed the best.

Figure 6. 23-cm square aperture horn antenna. Designed f or adaptation to circular
polarization (CP). The CP horn antenna can also be built with low-cost materials as

with the linear horn antenna.

inches to match the CP sec tion. Some
gain is added by using a longer horn with
the same aperture , so the apertu re was
red uced to 32 inches. Thi s horn also has
approximately 20 dBi of gain. The large
CP horn was designed to be used more
as a test instrument using welded and
bolted joints built from 64- and 125-mil
606 1-T6 aluminum. With a square sep­
tum CP waveguide section bolted to the
input the total weight is 55 Ibs (figure
5). It would take two shee ts of alu­
minum/foam insulation to build this horn.
Figure 6 is the horn dim ensions in inch­
es and millimete rs.

Transition construction (see graph I):
The 6.5" x 3.25" waveguid e input was
chosen, as it is a standard waveguide size
numb er , WR -650. Trying to find this
waveguide size, though, may be a prob­
lem. Several different rectangula r coax to
waveg uide transition sections were built
to feed the horn (figure 7). The first wave­
guide transition built used 7-inch wide by
20-mil thick aluminum folded into an
open box A). The 7-inch long transition
measured the poorest return loss with sev­
eral probe positions and lengths tested . It
was determined that the waveguide sec­
tion should be greater than 12 inches
long. Using some 1/4-inch hardw are cloth
(B) we formed a new transition which
measured a lower return loss. The small
holes in the hard ware cloth do not hin­
der the waveg uide's operation, as they
are smaller than one-tenth the operating
wavelength.

A fun experiment with the hardware
clo th waveguide is to move the location
of the coax coupling probe and note the
changes in return loss. Highest perfor­
mance was observed with probe place­
ment s from 2 to 2.7 inches away from the
closed sec tion of the waveg uide using a
probe 2 inches long. About I inch of the
hardw are cloth waveguide was used to
fold and tape down to the inside of the
horn. Total cos t for the waveguid e tran­
sition was under $ 15 including the N con­
nector and # 12 wire probe.

One ad vant age of the low-cost horn
antenna project was tha t it is light , weig h­
ing in at only 5 Ibs, but the antenna
becom es a kite on windy days. The hard ­
ware cloth flexed too much. A third
wa veguide tran sition was made which
wou ld have more strength. Waveguid e
(figure 7C) was made by welded and bolt ­
ing together aluminum, which provided
a mech ani call y stable transition. Thi s
coax -to-w aveg uide tran sition was made
18 inches long to test effects on retu rn
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guide. Maintan a 50-ohm line from the connector pin and

the probe.
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Table 1. Horn antennas.

loss as compared to the shorter transi tion sectio ns. With the
waveguide open, the best return loss (-30 dB) was with the
probe 2.5 inches from the back . With the waveguide connect­
ed to the pyramidal horn, the best return loss favored the probe
to be 2 inches from the back (went from -17 to -25 dB). A
plate with holes tapped allowed the probe to be moved in
l/z-inch steps. Probe length should start at 2.2 inches and trim
down to about 2.1 inches as measured from the inside wave­
guide wall (figure 8). A larger diameter probe may offer broad­
er bandwidth, where a smaller diameter may offer lower return
losses at a given frequency . AWG #12 to lis-inch brass will
work fine. The CP, 12-, and 18-inch transitions performed sat­
isfactory with the winner going to the 18-inch transition . Graph

Horn Antenna

Gain Calcu lated
Gain Measured
Beamwidth Calculated
Sun Noise Calculated
Sun Noise Measured
CS/G Measured
CS/50Q
Ta

Long CP

20.0 dBi
19.8 dBi

16.5°
5.8 dB
5.0dB
10 dB

9.9 dB
11.00K

Standa rd Linear

20.0 dBi
19.3 dBi

16.5°
5.0 dB
4.0 dB
9.2 dB
9.9 dB
16.00K

RX TX
PORT PORT

RIGHT SIDE
Conn

TX RX
PORT PORT

TOP
Conn

U e Equal Lengths
of Coax from Hybrid

to Hom

RIGHT SIDE
Conn

DISH

Dish
Feed
Hom

TOP
Conn

For Correct Circular Porlz tlon Using only om Antenn
For E E, switch the Hybrid RX nd TX ports as shown.

Top Side
Connector
(A)

Square or Round CP
Waveguide for 90 0

Hybrid

Right Side
Connector
(8) Tx

Connector

Square Septum
Waveguide Used
as Horn Only EME

Figures 9A & 9B. Methods ofusing CP for EM£.
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Figure 10. Low-cost linear horn antenna and CP horn antenna shown during one of
many EME receiving tests.

I illustrates a swept frequency response of
the coax transitions from 1.2-1.4 GHz.

There are seve ral methods to obtain cir­
cularpolarity for EME. Assuming receiv­
ing and transmitting is desired, transmit­
ting is right -hand circular when the wave
leaves the antenna and receiving is left­
hand circular. There are commercia lly
available square septum polarizers that
can be used for the transition section for
the horn . Another alterna tive, with
slightly higher insertion losses, is to use
a 90-d egree hybr id combiner as in fig­
ures 9A & 9B. Note: If a coaxial port on
a commercial CP section used for EME
is marked as TX or RX, then these ports
are normally designat ed for usage in a
parabol ic reflector. When a dish is using
the CP feedhorn, CP changes; therefore
TX is actually connected to the left-hand
port . The ports will reverse in CP usage
as a horn antenna is used for EME. Of
course, for the linear-polarized horn it is
ju st plug-and-play.

Results: Both horns were tested over
a two-month peri od (fig ure 10). Sun
noise and co ld sky to ground (CS/G) mea­
sured results were close to calcul ated for
each horn as show n in Table I.
Mea surement s varied ove r the testin g
period by ±0.2 dB. The low-cost linear
horn did average about 0.5 dB less ga in

14 . CO VHF • Spring 2011

than the CP horn , but both horns were
successful in receiving EME signals. The
smallest CW station detected was using
a 5-m dish and 500 watts. During the 432
MHz and Above EME Newsletter 23 em
SSB contest, several stations were
rece ived on SSB (figure II ). Figure 12
is SM4 IVE 's CW signal received on
the linear horn . Both of these signals were
heard after down-conversion on an IC­
706 and SDR-IQ receiver. The CP horn
was 2 to 4 dB better on receive, which
should be expected with transmitting sta­
tions using CP. The LNA designed and
used measures 14°K (0.2 dB nlf) at 40 dB
gai n. The measured Ta is 16°K for the
linear horn and II OK for the CP horn ."

The VK3UM system calc ulator is a
valuable tool in comparing measured and
calculated results. These horns were also
compare d to a low-noise, round, dual­
mode horn that measured approxi mately
8°K Ta.s For a club or student organiza­
tion, the linear (less than $50) horn anten­
na should offer plenty of 23-cm EME and
radio astronomy signa ls to be received.

All that is needed is a low-noise ampli­
fier and rece iver. If EME communications
are desired, adding circular polarization to
a square horn should help redu ce the
power needed to be successful. As illus­
trated in this article, the total cost includ-

Figure 12. Signa ls from the 23-cm EM E
SS B Contes t. RX CW on linear horn

antenna , among other signa ls.

ing the CP transition section was under
$200. Thi s amount could be reduced by
using the construction methods as
described for the linear horn antenna.
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Amateur Radio and the Cosmos
Part 8 - Ahnighito

For centuries star gazers have been fascinated with the "sky falling .II

Here WA2VVA discusses the important application of falling stars to
amateur radio, while documenting the work of some of the pioneers of
meteor-scatter communications.

By Mark Morrison,* WA2VVA

M
y name is Ahnighito and I have
traveled far. I arrived in America
in 1897, leaving my Inuit fami-

ly behind in Greenland and making my
way across the Atlantic under difficult
circumstances. Our ship struggled
through icebergs, its heavy timbers
straining under the load, and once in open
waters our compass proved useless,
adding a bit of uncertainty to the voyage.

*5 Mount Airy Rd., Basking Ridge. NJ 07920
e-mail: <marklhome@aol.com>

Upon reaching New York Harbor, as with
many other immigrants of the day, I was
processed into society but found myse lf
without a home. For seven years I lived
on the streets of Brooklyn, where a
makeshift shelter provided a modest
home. In 1904, thanks to a kind perso n,
I was given a new home in Man hattan,
where I have been ever since. On the day
that I arrived it seemed as if the whole
city came out to see me. People lined the
streets as a parade of 28 horses brought
me through town. Over the years many

peop le have come to visit me, but I have
out lived them all, for I am Ahnighito, the
Cape York meteorite.

It was Arctic explorer Robert E. Peary
who trave led to Greenland in the late 19th
cent ury in search of the "Iron Mountain"
used by the Inuit Indians to create meta l
spear points. CaIled the Cape York mete­
orite after the area where it was "discov­
ered," Peary learned of its exis tence in
1894 and returned in 1897 with The Hope
to tra nsport three pieces of this giant
meteorite back to New York City. The

Photo 1. The iconic image ofAhnighito, where a specially prepared Toledo scale revealed its weight of69.000 pounds! (Co urtesy
of the American Museum ofNatural History)
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Thomaston, Connecticut, U.S.A.
R. F. D. #1 Rockledge Farm

Photo 3. Oswald G. Villard, Jr., W1DMV, later W6QYT (known
to fri ends simply as Mike), was a Stanf ord University electri­
cal engineer. This is Mike 's QSL card fro m 1922 . (Courtesy of

the Stanford Amateur Radio Club, W6YX)
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oloidal or elliptical orbit would suggest these mete ors were part
ofour solar system, while a hyperbolic orbit would suggest they
were just passing by our corner of the ga laxy . Th e de velopment
of photography in the late 19th century provided some clues,
but such methods were limited to nighttime studies and good
weather. Also, due to their fleetin g nature, a certa in amo unt of
luck was required. However , as luck would have it, some thing
else appeared on the horizon in the ea rly 1900s that wo uld ult i­
mately pro vide some answers.

In 190 I when Guglielmo Marcon i succeeded in transmitting
radio signals acro ss the Atlanti c, he demon strated that radio
waves could follow the curv ature of the Earth. In 1902 , Arthur
Edwin Kennelly and Oli ver Heavisid e both predi cted how this
was possible by way ofa layer of ioni zed gas at the top of Earth ' s
atm osphere. Such a layer, they reasoned , could be used to refl ect
radio wa ves. In 1924 , E. V. Appl eton measured the height of
this " ionosphere" using interference effects between direct and
reflected radio wa ves. As time went by, radio would become
standard equipment on solar-ec lipse ex peditions, fir st as a
means of synchronizing chronom eters between different
ob serving sites, and then for measurin g the height of the ionos­
phere. It was radio that would eventually provide answers about
tho se mysterious meteors.

In 1936, a group of Harvard and MIT scientists brought radio
equipment on a solar-eclipse expedition to Ak-Bulak, a small
town lying on the path of totality in far-off Siberia. There were
two groups, the radio men and the astronomers. The former
stayed in town, using their radios to measure the height of the
ionosphere before, during, and after the ecl ipse . Of interest was
the influence of the Sun ' s ultraviolet rays on the level of ion­
ization in the K-H layer. By observing the height of the ion os­
phere as the Moon pro gressively blocked the Sun ' s rays, it
would be possible to obser ve these effec ts in real tim e. Members
of the radio group included J. A. Pierce, WIJFO; Paul B. King,
Jr ., W2BWFIWIGSH; Harner Selvidge, W9BOE; and Edward
P. York (calls ign unknown). Th e astronomers camped some
eight mile s away, performing spec trog raphic studies of the so lar
corona. Together these two groups communicated using rad io,
both with each other as well as Cruft Laboratory (W IXJ) back
at Harvard. The leader of this expedition was Donald H. Men zel ,
WIJEX, who was also its lead astronomer. Selvid ge document­
ed his experience in the Janu ary 1937 issue of QST, one of the

Photo 2. Brooks ' Comet as it appeared over North America in
October of 1911 . Taken at the Yerkes Observatory in 1911.
(Courtesy of the Special Collections Research Center,

University ofChicago Library)

massive load required special preparations to stabilize the ship
for sa fe passage through icebergs, and required "coasting"
much of the way due to a compass rend ered usele ss by the large
amount of iron on board.

Ahnighito, the largest of the three meteorites recovered,
would lie on a dock near the Brooklyn Naval Yard for seven
years before finding a permanent hom e at the American
Mu seum of Natural History, where it has been ever since.
School children who visited the museum in the late 1950s still
remember the iconic image of Ahnighito shown in photo I,
where a specially prepared Toledo scale revealed its weight­
69 ,000 pounds !

When peopl e speak of meteors, they usuall y refer to the
"s ho wer meteors" associated with debris streams trailing
comets which long ago traced out those sa me path s. These are
the showers that return year after year as the Earth tra vels around
the sun. Photo 2 shows Brooks'Comet as it appeared over North
Am erica in October of 1911. Thi s image, taken from a 100­
ye ar-old Chl orobromide print, was ca ptured by Yerkes
Ob ser vatory. Within its tail are the seeds of past and future
meteor showers.

In addition to the shower meteors are the sporadic mete ors
which appear at random any time of the year. For many yea rs
the source of these sporadic meteors was unknown. Were they
debris of ancient comets long evaporated by the sun's rays, or
possibly visitors from interstellar space? To answer this ques­
tion required some knowledge of the meteor' s orbit. A parab-I
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earliest scientific expeditions involving radio amateurs who also
filled scientific roles.

In Septemb er 1938 Pierce, W UFO, anxious to continue his
studies of the ionosphere, recognized the potential for amateur
radio to supplement the two or three iono spheric observatories
that existed at that time . The year 1938 was a banner year for
5-meter OX, with a 2500-mile opening between Connecticut
and California getting particular attention, and there were plen ­
ty of reports to go through. In an arti cle appearing in the
Sept ember 1938 issue of QST, Pierce revealed how record s col­
lected by the ARRL could be used to deduce the conditions in
the ionosphere that year. An editorial comment appe aring with ­
in that article called this work "a brilliant exa mple" of how care­
ful observation and reporting by amateurs could be used to make
a basic contribution.

Thi s article appears to be one of the earliest to solicit ama­
teur radio parti cipation in any scientific study. In 1941, while
reviewin g ionospheric sounding record s, presumably those of
earli er Harvard expeditions, Pierce reported that reflections
from meteors were found . That same year, two Indian radio
engineer s, Chamantal and Venkatamaran, reported hearing
interesting Doppler effects also thought to be meteor related.
These tantali zing clue s suggested that radio might be a usefu l
tool not only for studying the ionosphere, but for understand­
ing meteors, as well. As it turns out , laboratories that support­
ed the war effo rt were filled with hams who could help out.

In 1944 at least 30 licen sed amateurs were working at
the Harvard Radi o Research Laboratory in Cambridge,
Massachu sett s. Among them were two Stanford University
enginee rs qui ckly making names for themselves in the world
of radi o. One was Fred E. Terman, 6AE, ex-6Ff, who was
first licensed around 1917 and actually grew upon the Stanford
campus . In 1944 he became the head of Harvard' s Radio
Research Lab oratory. The other was Oswald G. Villard, Jr .,
WIDMV, later W6QYT, known to friends simply as Mike,
and a Stanford Univ ersity electrical engineer. Photo 3 shows
Mike ' s QSL card from 1922. (Courtesy of the Stanford
Amateur Radi o Club, W6YX).

Photo 4. Villard, W6QYT (seated), and Mannin g, W6QHJ,
preparing to photograph the screen of an oscilloscope tracing
out a Doppler whistle on the night of October 9, 1946, when
the meteor count suddenly jumped f rom the normal rate ofju st
a f ew sporadic meteors an hour to thousands of shower
meteors an hour. (Courtesy ofStanford University Archives)
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As the story goes, Mik e ' s interest in meteors began while lis­
tening to Voice of America broadcasts from his home at 61
Foster Street, Cambridge. Occasionally, he 'd notice these odd
whistling sounds followed by strong bursts of signal coming
through his radio speaker. In January of 1946, Villard docu­
mented his observation s in a QST article entitled "Listening in
on the Star s." Later that same year Villard and Terman returned
to Stanford, where their influence led to significant changes,
both locally and nationally.

For his part, Terman encouraged bright, young eng ineering
students to start their own technical companies, and two who
followed this advice prior to the war were Bill Hewlett and Dav e
Packard, co-founders of the Hewlett-Packard Company.
Terman is sometimes called the "Father of Silicon Valley" for
his contribution s to the area surrounding Stanford. It is inter­
esting to note that Hewlett-Packard' s first product was an audio
oscillator purchased by the Walt Disney Company for use in
the movie Fantasia. According to the HP Virtu al Museum, a
total of eight model200B oscillators were purchased by Disney
as a means of checking the audio systems of 12 specially pre­
pared theatres where Fantasia was shown in 1940. The very
first prototype of this device was actually purchased by Villard,
who, coincidentally, donated it back to the HP museum years
later. Villard was also closely associated with the development
of single-sideband radio technology, but that' s another story!
It was durin g these postwar years of technical innovation when
Villard decided to pursue an advanced degree in electrical engi­
neering, and for his dissertation he chose the radio study of
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Photo 5. Villard, W6QYT (on the right) , adjusting the trans­
mitter to the Stanford meteor direction fi nder, along with
Mannin g, W6QHJ, and Allen M. Peterson, W6POH. (Courtesy

of Stanford University Archives)
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Photo 7. By the time the Perseids meteor shower of 1954 arrived, both Jim, W2NLY.
and Carl. W2AZL, would add their names to the list, becoming only the third and
fourth stations in history to do so. This photo shows Jim Kmosko at the controls of

W2NLY in the 1950s. (Courtesy of W2NLY)

Photo 8. Perhaps the crowning achievement of the early meteor-scatter pion eers
came during the Perseids meteor shower of 1972, when Carl Scheideler, W2AZL,
and John Fox, WfJLER, completed the first meteor-scatter QSO on 432 MHz, good
fo r 1641 miles! This photo shows Carl at the controls ofW2AZL, one of the all-time
great VHF stations of its day, located in Holmdel, New Jersey. (Courtesy of Carl 's

son Tom)

Photo 6. In the summer of 1953, Ross
Bateman, W4AO, and Paul Wilson,
W4HHK (at the controls), were attempt­
ing to work each other on a 144-Mc. tro­
pospheric opening. When they noticed
unexpected signal bursts, it occurred to
them that meteors might be involved.

(Courtesy ofTBD)

meteors, making him an earl y standout in
the field.

While all thi s was going on, a radio
amateur back on the East Coast was fol­
lowing in Villard' s footsteps, having read
his QST article earlier that year. During
the Perseids meteor shower of 1946,
Gordon R. Abell , Jr. , W2IXK, was tun­
ing his SX-25 receiver across the short­
wave band , listenin g for stations within a
75-mile radiu s of his QTH in Pough­
keepsie, NY. As he later reported in the
November 1946 issue of QST, noticeable
"yoops, chirp s, and grunts" started com­
ing from his speaker and his S-meter
began "flying up sharply and sagging
back in a generally logarithmic manner."
Curious about the higher frequ encies,
Gordon turned on his 144-Mc . receiver
and noted burst s of distant phone signals,
suddenly increasing before dropping off
slowly. And whi le listening to both his
shortwave and 144-Mc. receivers at the
same time , he observed how both
responded in like fashion . Villard later
commented on this report , saying it could
indeed have been reflections from mete­
ors! Abell ' s report in QST is perhap s the
first documented account of 144-Mc.
meteor scatter in any of the radio journals.

In the late I940s some still doubted that
meteors could have any significant effect
on radio communications, believing that
cosmic ray s might produce similar
result s. However, as it turns out , a unique
astronomical event came along that
changed all that belief in cosmic rays.

In the fall of 1946 the Earth was expect­
ed to pass through a region ofspace which
only days before had seen the nucleu s of
a comet known as Giacoboni-Zinner.
With such a close encounter, the stream
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of dust and rock trailin g the comet was
expected to create a spectacular meteor
shower and a real opportunity to observe
the effect s of meteors on radi o-w ave
prop agation . So it was that on the night
ofOctober 9, 1946, the meteorcount sud­
denly jumped from the normal rate of ju st
a few sporadic meteors an hour to thou­
sands of shower meteors an hour , and all
manner of people were watching.

One group was a team of Harvard
astronomers who watched the meteors
from New Mexico, where visual obser­
vations benefitted from nearly ideal
viewing conditions.

Key to the Harvard expedition was a
specially design ed camera with a rotat­
ing shutter that could "chop" the light of
a blazing meteor onto the film within.
Usin g such cameras in different loca-
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tions, it was possible to determine the upper height at which a
meteor began to burn, the lower height at which it disappeared,
and the speed of the meteor. By combining the records of sev­
eral such cameras at different locations, it was possible to deter­
mine a meteor' s trajectory, and ultimately its orbit.

The lead astronomer of this group was Fred L. Whipple (call­
sign unknown), the person who later revolutionized the study
of comets by theorizing they were " icy conglomerates," some­
thing later confirmed with the return of Halley' s Comet in 1986.
Others involved were Donald Menzel , WIJEX, the same
astronomer who led the 1936 solar expedition to Ak-Bulak and
later became a well-known writer on the subject of space and
astronomy. Finally, there was J. A. Pierce, WIJFO, veteran sci­
enti st of earlier Harvard expeditions and by now well known
for his studies of the ionosphere and meteors. As a result of this
event, Pierce reported that a 3.5-Mc. ionosphere sounder had
detected the formation of a reflecting layer at 90 km lasting sev­
eral hours, the result of so many meteors entering the ionos­
phere over such a short period of time.

Another group interested in the meteor s that night were engi­
neers from Stanford University, many of whom were also radio
amateurs. One was Oswald G. Villard, Jr., who by this time had
taken a new callsign , W6QYT. Others involved were Lawrence
A. Manning, W6QHJ; R. A. Helliwell , W6MQG; and W. E.
Evan s, Jr. (callsign unknown). The Stanford group used a com­
bination of commercial shortwave stations and their own con­
tinuous-wave transmitter to elicit the so-called Doppler whistles
and signal bursts. It was estimated that such techniques provid­
ed 30,000 times more sensitivity than astronomical cameras and
had the added benefit of working both day and night. The pitch
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generated in the receiver ' s speaker, and photographed on an
oscilloscope CRT, could be used to estimate the speed of the
meteor, while the amplitude and duration of the signal could be
used to estimate its size. Also, using directional techniques it was
possible to determine the trajectory of the meteor. An intere st­
ing account of Villard' s work later appeared in the December
1949 issue of Popular Mechani cs magazine. Photo 4 shows
Villard, W6QYT, seated and Mannin g, W6QHJ, preparing to
photograph the screen of an oscilloscope tracing out a Doppler
whistle. Note the HP audio oscillator on the far right of the pic­
ture. Could it be the prototype mentioned earlier?

As it turns out, the trails of ionized gas created by meteors
persist, continuing to reflect radio waves even after the meteor
has long burned out. Since these clouds of ionized gas move in
response to wind s present in the iono sphere, they can be fol­
lowed with radio from the ground below, thus revealing the
weather 55 to 80 miles above the Earth . Photo 5 shows Villard,
W6QYT, on the right adjusting the transmitter to the Stanford
meteor direction finder, along with Manning, W6QHJ, and
Allen M. Peterson, W6POH,

In addition to scientists watching the skies that evening, word
reached the amateur radio community and alert ham s made his­
tory en masse by completing what appear to be the first ever
QSOs via meteor scatter on 50 Me . The December issue of QST
reported on this event, one that ushered in a new era in VHF
radio communications. Ed Tilton, WI HDQ , described meteor
communications as having "a peculiar rumble" and bringing "a
level of QRM never before experienced." He went on to list all
the stations reporting contacts that night, which totaled more
than 50.
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Also watching the skies that night were
members ofthe U.S. Army Signal Corps,
but it was not the meteors they were after.
It was the comet itself! A total of 21 radar
units had been set up across the nation,
including installations in Texas, New
Mexico, Idaho, and New Jersey. It is
interesting to note that the New Jersey
installation was the same one used earli­
er that same year to bounce 100-Me. radar
signals off the Moon-a first! The
National Broadcasting Company provid­
ed live coverage of the meteor event from
Belmar, New Jersey, and although the
comet itself was not detected, the mete­
ors trailing behind it were.

Another group of scientists, one asso­
ciated with the National Bureau of
Standards, also were monitoring the
meteors that night. Key to this group was
Ross Bateman, W4AO, the ham who ,
along with Bill Smith, W3GKP, would
later be credited with hearing the first
amateur radio echoes off the Moon in
1953. And finally, British scientists at
Jodrell Bank , under the guidance of
astronomer Sir Bernard Lovell, not only
detected the meteors that night but start­
ed a two-year study to determine the ori­
gin of the sporadic meteors.
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With the success of all these groups
detecting meteors there was little doubt
remaining that meteors could affect the
ionosphere, However, perhaps even more
significant was how it opened a door to
the future of meteor-burst communica­
tions. In July 1947, Mike Villard's QST
article entitled "Meteor Detection by
Amateur Radio, A New Field of
Observation" got things started. But it
may have been Villard and Peterson's
April 1953 QST article entitled "Meteor
Scatter" that really got the ball rolling. In
that article they described how the con­
stant impact of meteors on the ionosphere,
albeit small, left behind enough residual
ionization to provide extended range oper­
ation on the 15- and 20-meter bands, even
at night, long after the primary source of
ionization, the Sun, had set. They report­
ed how this effect was "newly discovered"
and similar in some ways to another recent
discovery-ionospheric scattering. Using
a low-noise receiver, it was soon "discov­
ered" that even higher frequencies could
be put to use for meteor-scatter commu­
nications that were higher than ever
thought possible .

It happened in the summer of 1953,
when Ross Bateman, W4AO, and Paul
Wilson, W4HHK, were attempting to
work each other on a 144-Mc. tropos­
pheric opening. When they noticed unex­
pected signal bursts, it occurred to them
that meteors might be involved. Photo 6
shows Paul Wilson at the controls of
W4HHK.

Ross and Paul began long-term testing,
but when Ross got called away, presum­
ably to work on the secret ionoscatter tests
between the Bureau and Collins Radio, it
was Ralph "Tommy" Thomas, W2UK,
who took over for Ross. Soon Tommy was
joined by Jim Kmosko, W2NLY, Carl
Scheideler, W2AZL, and Ed Tilton,
WI HDQ, all working schedules with
Paul, W4HHK, attempting to complete
that first meteor-scatter QSO on 144 Me.

History was made in 1954 when
Tommy completed the first-ever meteor­
scatter contact on 2 meters with Paul ,
something for which they both received
the ARRL Merit Award in 1955. By the
time the Perseids meteor shower of 1954
arrived, both Jim, W2NLY, and Carl,
W2AZL, would add their names to the
list, becoming only the third and fourth
station s in history to do so. Photo 7 shows
Jim Kmosko at the controls of W2NLY
in the 1950s.

Over the next few year s, more and
more operators got onto meteor scatter

and articles about low-noise 2-meter con­
verters began to appear in the journals.
Arguably the most significant was that of
Carl Scheideler, W2AZL, the young Bell
Laboratories engineer whose 417A con­
verter would become a VHF classic.
Although Carl designed his popular 2­
meter converter around the scarce
Western Electric 417A tube, not com­
monly available to amateurs, somehow
those tubes became available to anyone
who needed one!

One person who benefited from the
friendship of Carl was Walt Morrison,
W2CXY, who built many of Carl's con­
verters and teamed up with him on sev­
eral occasions. It is interesting to note that
during the 1956 Perseids meteor shower
Walt's signal demonstrated something of
the potential for long-haul meteor work
when W7LEE reported hearing it from
Parker, Arizona, an amazing distance of
2200 miles! Also, in April 1957 meteor­
scatter pioneer Walt Bain, W4LTU, pub­
lished his classic QST article entitled
"V.H.F. Meteor Scatter Propagation,"
which is still considered a valuable
resource for the serious meteor-scatter
enthusiast.

Perhaps the crowning achievement of
the early meteor-scatter pioneers came
during the Perseids meteor shower of
1972, when Carl Scheideler, W2AZL,
and John Fox, W0LER, completed the
first meteor-scatter QSO on 432 MHz,
good for 1641 miles! Photo 8 shows Carl
at the controls of W2AZL, one of the all
time great VHF stations of its day, locat­
ed in Holmdel , New Jersey.

What about those sporadic meteors?
Well, in 1950 the researchers at Jodrell
Bank concluded their two-year study of
the subject and found no evidence of spo­
radic meteors following hyperbolic
orbits. It appears that these meteors
belong to our solar system after all,
ancient debris separated from the parent
comets that seeded them. Also, what
about all the meteorites, such as
Ahnighito, which actually find their way
to Earth? It appears that these have a dif­
ferent origin-the asteroid belt!

In some ways, the scientists and engi­
neers who studied meteors during the
20th century were like the meteors them­
selves. Each appeared on the horizon
long enough to get our attention. Each
illuminated our minds with a brilliance
uniquely their own. And each brought a
personal story , just like Ahnighito. It is
to these stories that Ahnighito 's Hall of
Fame is dedicated.
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The ARRL VHF Contests
The Scoring Rules - A Commentary

Since the inception of the use of grid locators for contest scor ing and
awards purposes, VHF+ operators have been challenged on how to best
exploit their use. WB2AMU describes how they are presently used and
offers come suggestions for improving their use,

By Ken Neubeck,* WB2AMU

The three ARRL VHF Contests that
are held in January, June, and
September each year are major

events that generate a lot of fun for VHF
operators in the U.S. and Canada.
Throughout the years, it has been a very
tricky process for the ARRL to try to bal­
ance the rules for these events, where the
ultimate goal is to promote VHF activity
on the VHF, UHF, and microwave bands.

Each of the three events represents dif­
ferent band conditions that may be pre­
sent during that time of year-in partic ­
ular, the lower four bands of the
VHF/UHF spectrum (50, 144,220, and
432 MHz) . Typically, June is the opti­
mum time of year for sporadic-E activi­
ty, which can dominate activity on 6
meters and sometimes on 2 meters.
September is a good month for tropo
activity on many of the band s, particu­
larlyon 144,220, and 432 MHz. Jan uary
can be a rough month in general for prop­
agation, although sporadic-E is possible
for an hour or two during the contest time
period, and sometimes during peak
sunspot activity, F2-layer activity is pos­
sible as well (2002 was the last one).

It is not too much of a reach to make
this statement, but is pretty much well
known that the playing field is not level
throughout the entire United States and
Canada with regard to the number of sta­
tions that can be worked from a certain
area , both because of population limita­
tions and propagation-dependent condi­
tions. Thus , it is a major challenge in these
ARRL contests for stations to make the
top ten in the U.S. and Canada in any cat­
egory, whether it is single operator, multi -

*CQ VHF Features Editor, 1 Valley Road,
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operator, rover, or portable. Likewise, it
is very hard for stations that are located in
certain areas of the United Sta tes to
become the top station in a category for
the coveted plaques. Indeed, a plaque win­
ner for a particu lar category in the ARRL
VHF contests may not fully tell the story
in terms of effort or conditions.

In addition, the VHF contests started
using the grid square as a multiplier in the
1980s, and this led to a change in strate­
gy for many stat ions. Also, the introd uc­
tion of the rover category broug ht about
clever use of situations. I may get in trou­
ble for stating this, but I believe that some
of the nuances of the way the rules can
be interpreted may lead to seemingly
unfair advantages for some stations if
they address them in a certain way . This
article will show some of the ways in
which this can happen and suggest some
potential areas for improvement.

VHF Population Centers
The ARRL VHF contests have become

regional-based con tests where stations in
the northeast U.S., parts of the midd le of
the U.S., and areas of southern Ca lifornia
generally can take advantage of a signif­
icant number of VHF stations being
available in their nearby area for at least
line-of-sight contacts. It is not surprisi ng
to see statio ns in the Northeast, parts of
the Midwest, and California able to score
well enough to place in the top ten or even
take the top spot in a particular category.

As seen in the grid map, shown in fig­
ure I, the Northeast has some adva ntage
over many areas in that there are major
popu lation centers that are sprinkled over
a few grids , such as Boston (MA) in
FN42, the Albany (NY) area in FN32,
Hartford (CT) in FN3 1, New York City
(NY) in FN30 , New Jersey in FN20 and

Figure I. The Northeast corridor con­
tains a significant number of VHF oper­
ators, particularly in the tri-state area of
New York, Connecti cut, and New Jersey.
Grid FN31 is one of the more popular
grids on 6 meters and the other VHF

bands for the ARRL VHF contests.

FM29, and the Philadelphia (PA) area in
FN20. The general proximity of a lot of
stations makes it moderately straightfor­
ward to work a good number of stations
in these areas via line-of-sight.

The state of California is another area
where there is significant VHF activity,
with several large population centers
around the Los Angeles, San Diego, and
San Francisco areas as seen in the grid
map, figure 2. However, as seen by the
grid map in figure 3, much of the middle
of the U.S. covers a wide area of mini­
mal popu lation. Thus, for those stations,
as well as some of the more remote west­
ern states, a top-ten finish in the U.S. or
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Figure 3. There are large areas ofspace with minimal VHF operator population in
the Midwest and western states in the U.S. This is in stark contrast to the East and

West Coast U.S. population centers shown in fig ures 1 and 2.

Canada is not eve n possible in most cat­
egories, unless the two coas ts should be
hit by a major power blackout.

However, it is not just the population
that matters. The rules for the ARRL
VHF contests favor the higher band s in
term s of QSO points. While it is recog­
nized that it requires a co nsiderable
amount of effort to get on the higher UHF
and microwave bands, the points per
QSO considera bly dwarf the points for
the 6- and 2-meter bands! Scorin g per
QSO is as follows:

I. One point for 50-MHz and 144-MH z
QSOs

2. Two points for 222- MHz and 432­
MHz QSOs

3. Four points for 902-MHz and 1296­
MHz QSOs

4. Eight points for 2304-MHz, 3456­
MHz, 5760-MHz, and 1O-GHz and above
QSOs

Propagation remains the wild card for
the lower four bands (50 MHz up to 432
MHz), where modes such as sporadic-E,
aurora, and F2 can help out 6 meters, and
tropo-related modes can help all of the
four lower bands. However, because of
the low QSO point totals for each of these
four bands, any four-band effort could
easily be ove rtaken by stations in other

Figure 2. California has many grids that
are fairly reachable by rover stations
through the combination ofgood weath­
er and good roads. The Los Angeles area
encompasses grids DM04, DM03,
DM14, and DM13, with San Francisco
area encompassi ng CM87, CM88,

CM98, and CM97.

areas that have the higher bands and sta­
tions to work as well in this range.

Mega-score Efforts
Change the Balance

The rover category has spawned the
most controversy and rule changes over
the history of the ARRL VHF contests,
leading to controversy that has been the
subject of discussion on many websites.
This has led to the current rover final­
score ca lculation for each rover entry,
which co nsists of the total number of
QSO point s from all band s times the sum
of uniqu e multipliers (grid squares)
worked per band (regardless of which
grid square in which they were made),
plus one additi onal multiplier for every
grid square from which a participant suc­
cess fully compl eted a contact. The use of
the additional multiplier for eac h grid
from which a rover makes a contact will
put the rover in a different class from the
different fixed-station classes.

The use of rovers in areas such as
southern Cal ifornia works out well for
club s and groups because of the general­
ly good weather co nditions and the
decent number of VHFers in that area.
However, in recent yea rs some of these
rovers have enhanced their effort s by
grouping together to form what is known
as "pack rovers," and while they work
many other stations, they concentrate on
working other pack rovers in the group.
Thu s, it is very easy for five or more rover

stations from a general area to dominate
the rover category, particularl y if each of
them is equipped with ten bands. It is a
clever use of resources to score well.

As reported on the N6NB rover web­
site pages, rove r scoring rules have been
the source of some experimentation and
controve rsy:

The response was a rover scori ng system,
introduced in 199 1, that some have ca lled
"megascoring." The contacts and multipli ers
from all locations were aggregated and the
sums were then mul tiplied, producing much
larger total scores . Even though that produced
an enormous increase in rover activity, the
higher scores stirred controversy, too.

To dramatize what they saw as the unfair­
ness ofthat system, four amateurs (two father­
and-son teams) in New England went roving
in the January 1993 ARRL VHF contest in
two vehicles , wor king eac h other on nine
bands as they circled around the point where
four grid squares came together. Then they
did the same thing at another convergence of
four grid squares. When the contest was over,
each of the four had amassed one-a nd-a-quar­
ter mill ion points:fiJllr people in two vehicles
had scored five -million points. The highest
fixed-station score in that contest was about
300,000 points. Then the four added their
sco res with those of fixed statio ns in their
radio club, the Hampden County Radio Assn.,
crea ting a club agg rega te score more than
triple that of the perenn ial winner, the Mt.
Airy VHF Club in Philadelphi a. The Mt. Airy
Pack Rats had won the club aggregate com­
petition every year for more than 30 years , but
the rover scoring system ended that traditi on.
Fixed stations simply could not compete.
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The Power of Ten Rovers - Th ree different s cenarios

3) PACK ROVER S

K8GP/R, operated by K6L EW and
KA3QPG, who posted a score of 827,372
points. Th e two team s vis ited 15 grid
squares and wo rke d eac h othe r on an
incred ible 12 bands-and then set out to
work everyone else they co uld hear in the
activity-rich Northeast corridor.

Likewise, other catego ries such as QRP
are impacted by such pract ices. One sce­
nario occ urs when a QRP portable station
can win the QRP catego ry by setting up
on a high hill or mount aintop locati on in
a busy area of southern Ca lifornia that is
somew hat centra lly located , and the sta­
tion co nce ntra tes on working several pack
rovers that ride in neighb oring grid
squares . The ce ntra lly located QRP sta­
tion can work eac h pack rover station from
eac h grid across the 10 bands, resulting in
a total of 46 points ju st for that station in
one gr id! If you multiply this by 10 sta­
tions, and, say, five different grids for eac h
band, you eas ily are in the 10,000 -point
range, and with a bit more effo rt co uld go
into the 100,000-p oint range similar to
what is show n in the second sce nario
show n in fig ure 4. Thu s, by coordinating
the band act ivity on the d ifferent VHF
bands between the ce ntrally located QRP
station and the pack rove rs, mega-scorin g
efforts have bee n introdu ced to the QRP
category as we ll as the rover ca tegory .
This situa tion occ urred with the
September 20 10 result s and the January
20 I I result s, where N6NB operated as a
QRP portable in grid OM 13 and worked
a gro up of 10 rover stations across the 10
bands when they traveled throughout sev­
era l grids, resulting in a 170K or grea ter
sco re for the two eve nts !

The sheer numbers of these contac ts
will eas ily overwhe lm any major spo­
radic-E opening tha t might occ ur on 6
meters. Indeed , if a QRP sta tion or eve n
a non-QRP statio n fro m an area in the
U.S. was able to make 500 co ntacts and
100 multipliers on 6 meters during the
June VHF co ntes t, primarily via spo­
radi c-E, and about 100 co ntacts and 50
multipliers on the other three low er VHF
bands, that wo uld result in a score of
90,000, a very good effo rt. However , this
sco re is eas ily dwarfed by the scenario
described in the previous paragraph of a
single-operator station that is operating
portabl e (QRP or othe rwise) where
150 ,000 or more points ca n be achieved
through the benefit of coordinated pack
rover club activi ty.

With the int roducti on of the mega ­
sco ring phenom enon , the VH F co ntes ts
wi ll never be the same agai n because of

= 6624 points

= 1920 po ints

10 x 46 points x 4 grids

9 x 46 points x (8 + 8) grids

Score for each rover working
other nine rover in eight grids:

Multi-op station score from
the ten rovers in four grids

=3312 points

9 x 46 points x (4 + 4) grids

Scoring for each of the ten
rovers for lust four grids:

The websi te also menti ons anothe r
high -scoring effort that took place with the
Grid Pirates mul ti-operator co ntest gro up,
signing N3 IQ/R, sco ring 1,391 ,942 poi nts
during the 1999 VHF Sweepstakes.
Operators N03F and W081SK operated
N3 IQ/R and they rove d in tandem with

they're in eac h grid sq uare and mak ing
little effort to be ava ilab le to the ge neral
amateur community.

2. Grid circling: Two or mo re rovers
trave l together and work eac h other as
they move aro und a point whe re four
gri ds co nverge . Some object to rovers
working each ot he r in several grid
squares even if they don 't engage in "grid
ci rcling."
. 3. Pack roving: Two rovers wi ll ofte n

travel together and work eac h othe r only
once in a given grid square and then they
move on together to the next gr id square.

rJ!."
•

2) CAPTIVE ROVERS

A multi-operator station sends out ten captive rovers to different grids that only work the multi-op station
during the contest period on the ten bands up to 10 GHz.

Ten Rovers circle a four-comer grid spot and work each other in each grid on the ten bands, up to 10 GHz.

Figure 4. The power of ten rovers , three different scenarios.

A group of ten pack rovers go to several grid squares tog eth er and work each other up to 10 GHz.

1) GRID CIRCLING ROVERS

This website, along with other sites,
men tions some of the co ntroversial oper­
ati ng practices that some rover sta tio ns
do but are legal under the rules of the co n­
test. These include:

The high-scoring foursome (Stan Hilinski,
KA IZE, and his son Kevin, NR IL; and
Robert Cohen, KICPl, and his son Scott,
KA IQAS) revolutionized VHF rovering and
demonstrated what was possible. But because
their monster scores overwhelmed the tradi­
tional club competition, there was an outcry
for still another change in the scoring system,
although many rovers defended the "mega­
scoring" system by arguing that it made the
contests a lot more fun and stimulated activi­
ty in many parts of the country. The debate
raged at club meetings and conventions, in
petition-gathering efforts and on the air.

I. Captive rovers: These are rovers that
seek out only one or a few stat ions whi le
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Table I. Tabu lation oflogs submittedfor the three ARRL VHF contests held in 2010.

Other Scenarios
The rules gove rning rove rs have

always been tested and often have been
tweaked a bit based on circumstances that
have arise n. A few years back, this rule
was tested when certain rove r stations
made maximum use of the practice of grid
circling, with two or more rover stations.

Other prac tices that have been used by
some mult i-operator stations includ e the
use of captive rovers, where club mem­
bers go out in their cars and use unusual
freq uencies, such as above 50 .3 MHz,
and work only the other multi- operator
stations and no one else, esse ntially giv­
ing many points to only that station.
Obviously, this particular practice of cap­
tive stations only workin g other spec ific
stations inherently would be unfair and
certainly not in good spirit of the hobby.

As mentioned earlier, grid circl ing was
another high-scoring proce ss in which
rover station groups find the four-corner

the way that the rules are currently con­
struc ted . It is pointed out that there is
nothing wrong with this approach in con­
cert with the rules, and it does encourage
hams to coordinate club activity for max­
imum results. Unfortunate ly, though, it
points out how unbalanced the idea is
when co mparing diffe rent areas of the
U.S. and Canada within the same cate­
gory, whether it be rover, QRP portable,
or the "regular" single operator. The use
of rovers in this manner changes the play­
ing field. Essentially, at times pack rover­
ing ends up like a radio check across 10
band s for the stations participating as
they travel to different grids.

Now one could say that a club located
anywhere in the U.S. could get 10 mem­
bers to go full bore with rega rd to the
equipment used in the car and work each
other dozens of times across the band
from different grids. In the end, if every­
one did this we would end up with an
eve nt that should be called the "Gre at
VHF plus Rover Bash Event." Who could
argue with this approach, as it encourages
club activity using portable station setups
and good road-rally skills !?

in a remote area in the Midwes t is pretty
good, yet that station's score will be sig­
nificantly dwarfed by a QRP station in
California getti ng over 150,000 points
with the benefit of many more rover sta­
tions avai lable and on many band s!
Figure 3 shows the Midwest U.S. grid
map, and there are not many populated
areas in the mountains to aid in making a
lot of contacts. It is not easy to simply
state, "If you want a higher score, you
need to add more frequenc ies." What if
the next possible VHF-plus sta tion is over
200 miles away ? It beco mes who is avai l­
able to work unless a rover is driving by?
This would seemingly make microwave
QSO s unfeasible unless portable stations
are entered into the picture.

I want to point out that the reason many
stations go the QRP route is due to the
enjoyment of going to outdoor loca tions,
as well as the fact that there may be some
big-gun VHF stations located in their sec­
tion that they cannot com pete with from
thei r homes because of things such as
antenna height res trictions or area
cove nants.

If one exa mines the altruistic goals of
ham radio contests in genera l, it is to help
increase activity on the differe nt amateur
radio frequencies, not only for the con­
test period but also for other times as well.
Therefore , some hams go to extre mes
during VHF contests to boost their scores
and win using means such as pack rovers,
captive rovers, or grid circling. However,
in the end, if the activ ity level on the VHF ,
UHF , and higher bands is not increase d
during non-cont est periods, this trul y
would not serve a long-term purp ose
toward the bigger picture of the active use
of these frequencies.

Thu s, while I can make four or five con­
tacts on 222 MHz during the con tests, this
does not meanmore activity for the band
durin g the rest of the year. This will not
translate well for the overall success of
the band and the hobby as well. What
about 1296 MHz and 902 MHz as well?
Is activity spilling over to non-cont est
periods to the point that hams can ju stify
the alloca tion of these frequencies?

Low day-to-day activity on these
bands may result in closer scrutiny by
Congress and other federal age ncies .
They may say, "These band s are always
quiet and underut ilized ; why not auction
them off?" Witness the curre nt efforts in
Congress by Representative Peter King
in which the 420-440 MHz ama teur
radio alloca tion is being considered for
auction to commercial users in order to

% of SO-MHz Logs
92.0%
99.0%
95.5%
96.0 %

SO-MHz Logs
754

1190
466

2410

All of the practic es mentioned here are
acceptable within the contest rules they
way they currently are constructed. Now
when I think of QRP portabl e stations
such as W0STU and K0NR in Colorado,
or N0JK in Kansas, going to remote hill­
top locati ons in the month of September
or January, I see that their operation is
much different than the ones described
previously and may actually be more in
tune with the original spirit ofthe creation
of the QRP category . These stations will
not have the advantage of others in pop­
ulated areas which may have the advan­
tage of many rover stations being around
because of a lesser popul ation from
which to draw well-equipped portable/
rove r stations, as well as deali ng with
worse weather conditions (particularly in
January). And while these stations in the
quiet areas may have some equipment
available for the very high band s, they
may not have many other stations around
to work. It does seem unfair that one's
location would have such a major impact
when part icipat ing in a VHF contest, not
only because of propagation and the ham
popul ation, but also with regard to the
ava ilability of equipment, too!

Then it really becomes an issue ofcom­
paring apple s and oranges, yet I think that
the latter stations in lesser popul ated
areas probabl y get more enjoyment and
appreciation workin g a handful of con­
tacts under less-than-ideal conditions.
Thus, a SOO-point effort durin g a 33-hour
contest period for a QRP station located

And More ...

spot between four grids using maps and
GPS and drive to the four different grids
durin g the contest period. When situa­
tions like this occur, it makes for tremen­
dous scores for these rover stations, par­
ticularl y if they are well-equipped with
radios and transverters covering the
bands up to 10GHz. Because two or more
rover stations that are grid-circling may
be less than 20 miles apart, covering the
VHF, UHF, and microwave band s, gen­
erally can make contacts qu ickly on IO
bands in less than a half hour.

Total Logs
820

1202
488

2510

ARRL 2010 VHF Contest
January VHF Sweepstakes
June VHF QSO Party
September VHF QSO Party
Totals
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co mpe nsate for the allocation of the 698- 806 MHz range being
ass igned to public safety radio. Part of this issue may be becau se
ham s do not "make enough noise" on these band s, such that
non-amateurs become aware of the avai lability of these fre­
quencies.

Additional Observations
The importance of 6 meters becomes very clear by analyz­

ing the logs that are submitted for the three ARRL VHF co n­
tests . Indeed, 6 meters is the gateway for man y hams to enter
the VHF spectrum. Using the data co llected by the ARRL on
its websi te (www.arrl .org), a summary of the number of sta­
tions that use 6 meters in its VHF co ntests is shown in Table I,
which shows the tabulation of logs submitted for the three
ARRL VHF co ntests held in 20 IO. Six meters is the most pop­
ular band for the VHF contests, with ove r 90 percent of the logs
submitted hav ing 6-meter contac ts.

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

Figure 5. Compared to the various porcupin e trucks that have
IO-band capab ility, many hams doing portable or rover oper­
ations concentrate on the lower four VHF bands. A new car
with a sunroof proved to be vel)' useful for WB2AMU's QRP
portable setup on the lowerfo ur during the 20 I I January VHF
contest with the feed lines going fro m the various antennas
through the opening to the radio in the car. (Photo by Ken

Neubeck, WB2AMU)
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Durin g the June 2010 eve nt, there were two single-opera tor
stations that broke the 1000 QSO mark on 50 MH z: lvars,
KC4P X, with 1507 QSOs, and Lefty, K ITEO, with I 121QSOs.
Yet these stat ions only received certificates for their efforts
when it would seem like a plaque would be appropriate to rec­
ognize the significant effo rts made by the m.

It is also noted the Jun e VHF event is the one in whic h many
of the stat ions that are located in the remote areas of the Midwest
and the West can be more co mpe titive with the appearance of
regu lar sporadic-E activity. Another interest ing observation
from the June 20 I0 eve nt is that none of the log entries from
the wes tern sta tes of Mo ntana, Nevada, and Wyoming includ­
ed contacts made above 432 M Hz, which further illustrates the
diffi cult y for stations in these sta tes to make co ntac ts on the fre ­
quencies that are above 432 MHz because of the dis tance
betwee n stations and the number of stations avai lable on those
freq uencies.

Possible Solutions
You co uld have a room full of VHF contest operators all from

the same region and not have any co nsensus with regard to mak­
ing changes to the ARRL VHF co ntests. It would be wo rse if
the room was filled with VHFers from a wide range of locations
with different contest experiences . Thus, there appears to be no
easy answer when it comes to balanci ng the scori ng for the
ARRL VH F contests with regard to the way it now is set up.

The ARRL HF co ntests generally do not have these issues
because skywave propagation conditions tend to be the domi­
nating fac tor ; in general, stat ions at some distance from one
another ca n be worked via a skywave propagation mode, and
thus the opportunity to work many stations. It is noted that one
of the ARRL's more popu lar co ntest is the 10 Meter contest,
and as popu larity grew over the 30-plus yea rs of its existe nce,
there were additional ca tegories added . It may be the right time
for the same thing to happen for the three ARRL VHF co ntests,
where new categories are added, along with some restructur­
ing to enco urage more VHF activity.

It would appea r that now is the right time to add ano ther
plaque ca tego ry: Top 6-Meter Single Opera tor for the U.S. and
Canada. Thi s certainly would be a major step for the con test,
and it is within reach of eve n those stations located in quiet
areas, particularly for the Jun e con tes t because of sporadic -E
activity. I think that with the over 90- percent 50- MHz partici­
pation rate in all ARRL VHF co ntes ts, it can be j ustified to add
a plaque for 50 MH z. Keep in mind that the two top-scoring
50-MHz stations during the June 20 I0 event were K ITOL in
Maine and KC4PX in Central Florida, which are not particu­
larly busy areas for the UHF bands above 432 MHz.

Part of the problem may be that the name of the contest seems
to be a paradox. It is called a VHF sweepstakes or VHF QSO
party, yet it includes all of the amate ur radio frequencies above
50 MHz (and those above 300 MHz, which is the beginning of
UHF and into microwave frequencies) . Technically speaking,
the VHF amateur radio frequencies are 50 MHz, 144 MHz, and
220 MHz. The granting of 8 points for each 2304-MHz, 3456­
MHz, 5760- MHz, and IO-GHz QSO seems to be fair given the
effort it takes to get equipment for these bands in the first place
and then to get them work ing. Yet any 8-point QSO dwarfs a
QSO that is made on the lower four bands (which are technical­
ly the true VHF bands) and is really where most contest activi­
ty takes place (remember, 6 meter con tacts are in over 90 per-
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totals? It wo uld see m that a new ham
initially is go ing to be using commer­
cia lly ava ilable equipment when starting
out, and while commercia lly made HF
equipment is plentiful , only some of the
VHF bands are covered. As menti oned
before, the 6-meter band is the gateway
to VHF activity for many hams in the U.S.
and Canada.

If no changes are made to adding cate­
gories in these contests, it may make sense
to review the QSO point total per band . It
would appear that the point differential is
too great. Maybe the higher bands QSO
point value should be reduced from 8 to
4, and a band such as 220 be increased to
3 points per QSO . As it is, many of these
bands (some VHF and some UHF and
above) are quiet dur ing non-contest peri­
ods, particularly the VHF band 220 MHz!
If the goal of the ARRL VHF contests is
to spark activity on the VHF bands and
above, then it is successful, but only for
the contest periods, since the rest of year
many of these bands are quiet.

The last proposa l that could be consid­
ered is to break up the U.S.IVE region by
time zones to capture the regional aspect
of the contest. Thu s, the Pacific time zone
would be on an eve n playing field with
other Pacific time zone stations, and like­
wise, the same for the Mountain time
zone, the Ce ntral time zone, and the
Easte rn time zone. A so lution could be to
split each time zone into north and south,
but I think that the four zones, at least,
make the most sense for a starting point.
Perhaps the elimination of the plaque for
top scorer in U.S.lVE in each catego ry
might make sense, based on the issues
brought out in this article .

Even the QRP ca tegory co uld be bro­
ken down further: ( I) lower four VHF
bands and (2) all bands. Thus, the lower
four band s wo uld fit the "frontier QRP"
approach for those who hik e to hill s in
co lde r clima tes and operate the bands
that fit their ex pectations of wha t is
avai lable.

Fro m a personal view poi nt, I enjoy
these three eve nts because of the differ­
ent sett ings that occ ur during the fa ll,
summer, and winter when these contests
take place. I will continue to operate in
the QRP catego ry, go ing to the hills of
Long Island , New York (see figure 5) on
the lower four bands durin g these con­
tests for as long as I can, and I am rea­
sonably sure that I will not be getti ng
much help in the way of pack rovers
go ing through the New York tri- state
area, as the traffic will kill them !

cent of the logs submitted). Perhaps the
focus of the contest is too broad in the way
that it is structured.

Thus, there could be two ways to dea l
with this inequity . The first way would
be to modify the all-band category setup
by adding an additio nal category for each
single operator class-the lower four
bands (50, 144, 220, and 432 MHz) and
the existing all-band category for sing le
operator; 50 MHz and above . Adding this
would seem to make sense from a survey
of the logs that have been received for
these contests .

Another more radica l proposa l would
be to make the three ARRL VHF contests
j ust strictly on the lower four bands and
spin offthe higher frequencies into anoth­
er UHF contest event to supplement the
current ARRL August UHF contest. Th is
would be similar to how CQ structures its
CQ WW VHF Co ntest, which is held in
Jul y for 6 and 2 meters (where multipli­
ers on 6 and 2 meters are one point each).
I think that this proposa l would have lit­
tle chance of occ urring for the ARRL
contes ts because of the overwhelming
sta tus quo; many statio ns focus on trying
to work as many bands as they can dur­
ing these three contests, so when activi­
ty slows down on one band , other bands
can be used.

It sometimes is very hard for hams to
change, and that is why I think the latter
optio n is dead on arriva l. I reca ll that in
the past a number of surveys were con­
ducted in the VHF community with regard
to possible rule changes, but because there
is such a wide range of opinions it was
hard to get a consensus. This is under­
standab le, because as illustrated in this
article , differen t locations in the U.S. and
Canada have different VHF experiences.
As a result, only minor tweaking of rover
rules has occurred in recent years. The cur­
rent process of sending letters or com­
ments to the rules committee has remained
very slow. It is impor tant to rea lize,
though, that act ivity on 6 meters has
exploded durin g the past 10 years and
needs to be recog nized (hence, the 6-meter
plaque idea propose d earlie r).

It is food for thou ght to co nsi de r
where newer operators in the hobby are
go ing to come from in the future . Is it
rea lly fair to have new ham s who would
mos t likely enter a contes t on one of the
lower four VHF band s, compared to the
higher bands, to have thei r QSO sco ring
dwarfed by those stations that are able
to ge nerate many QSO s on the upp er
band s that have higher QSO point
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Beacon Monitoring Without The Noise

Save your ears and spare your family from the incessant background
hash of beacon monitoring. Gordo tells you how.

By Gordon West,* WB6NOA

These 47-GHz systems need all the receiver DSP they can get!

The beacon is in!This is a welcomed
phrase over the air , announcing
favo rab le skip or tropospheric­

ducting conditions arriving at your end of
the circuit.

VHF/UHF
Propagation Beacons

Following is the list of beacon fre­
quencies from 10 meters to 10 GHz:

X band : 10.3683-10.3684 GHz
5 GHz... 5760.3-5760.4 MHz
3 GHz: 3456.3-3456.4 MHz
2.3 GHz: 2304.3-2304.32 MHz
1.2 GHz: 1296.070-1 296.080 MHz
900 MHz: 902. 100 MHz
70 em : 432.300--432.400 MHz
222 MHz: 222.050-222.060 MHz
2 meters: 144.275-1 44 .300 MHz
6 meters: 50. 060- 50.080 MHz
10 meters: 28.200-28.300 MHz
(Courtesy ARRL band plan)

For those of you on high-frequency,
14.100 MHz is the spot to tune 18 bea­
cons throughout the world, thanks to
management by the Northern California
DX Foundation, with additional HF bea­
cons at 18.110, 2 1.150, 24.930, and
28.200 MHz, all part of the International
Beacon Project (http://www.ncdxf.org).

Weak-signal operators will tell us that
the best way to hear skywave or tropo
beacons coming out of the noise is to lis­
ten with the squelch wide open. This may
be a good approach for some operators,
but for those who may be around you in
your home, listening for hours to back­
ground noise takes some real dedication
(or tolerance)!

Weak-signal operators all may agree
that using the radio's squelch circuit is
generally unacceptable to detect a tropo
beacon band opening.

*CQ VHF Features Editor, 24 / 4 College Dr..
Costa Mesa . CA 92626
e-mail: <wbtmoatiscq-vhf.com>

Spring 2011

"Running squelch to detect 6-meter
sporadic-E openings may work okay,
because signals coming out of the noise
will sometimes peak as high as S-9,"
comments Ken Neubeck, WB2AMU, a
master of the Magic Band , "but no
squelch for tropo beacon monitoring!"

Ken ' s favo rite 6-meter propagation
websites are <http://www.dxinfocentre.
com/tropo.html>, <http://www.vhfdx.
info/spots>, <http://www.dxworld .com/
50prop.html>, and <http://www.
spaceweather.com>.

Some HF radio manufacturers have
added the 2-meter and 432-MH z bands,
multimode, in additi on to high-freq uen­
cy bands and 6 meters:

Elecraft with transverters
FlexRadio with transverters
ICOM IC-7000
ICOM IC-9 l00 (soon)
Kenwo od TS-2000

Ten-Tee with transverters
Yaesu Fr-8 17
Yaesu rr-857
Yaesu rr-897

Thanks, HF radio manufacturers for
including VHF and UHF multi mode
operation!

On most of these newer rigs, monitor­
ing with squelch ON may require many
microvolts of signal strength to gate the
squelc h circuit. These newer rigs may
feature "hard squelch" that may gate a
transistor on or off, depend ing on incom­
ing signal strength. This is fine for strong
6-meter openings, but squelch ON could
easily mask the very subtle, slow build­
ing of signals appearing just out of the
noise on 6 meters, 2 meters, and 432 MHz
via tropospheric ducting.

"Tropo signals don 't pop out of the
noise like sporadic-E on VHF," add s
Neubeck, my co-author of the book VHF

Visit Our Web Site

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



NEW LOW
PRICINGll

We're making ham study moreaffordable

You get more than a simple software CD when you study with Gordon West and W5YI HamStudy Software.
Each of our Technician, General, and Extra Class book + software packages includes a host of feature-packed
benefits that makes study for your first ham license or upgrade a true learning experience!
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• No PC installation requ ired - software runs directly from the CD

• Answer a question wrong and Gordo'sanswer explanation
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• The software scores your practice exam and tells you which
questions you 've mastered and those that need more study
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study - stop answering questions you already know

• Color bargraph shows your progress and letsyou
know when you 'reready to pass the real exam
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• Package includes a FREE FCC Part97Rules Book
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MOST IMPORTANT ,ou get Gordo. TOO!
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Gordo, FREE!
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The bhi JO- watt DSP speaker is loud!

Propagation, A Practical Guidefor Radio Amateurs, avai lable
from CQ Communications.

"Only a couple of older, ded icated VHF and UHF rigs offe r
a "soft-squelch" circuit," comments Jul ian Frost, N3JF, a reg­
ular on the Californ ia-Hawaii every July tropo circuit. By "soft­
squelch" we mean the ability to set the squelch so losing that
hal f microvolt of noise or signal will poke through the silence
without the hard squelch-"c1 unk." Listed here are some of
those older rigs:

Kenwood TR-75 IffR-85 I
Very old KLM/KDK VHF/UHF single banders
Yaesu FT-726R

However, there is a better way to monitor for VHF/UHF band
openings-digital signal processing ! All of the new rigs have

Gordo needs loud DSP audio in the buggy.

32. CO VHF • Spring 2011

The push-button DSP level adjustment on the bhi speaker.

exquisite DSP (digi tal signal processing) circuits built in, either
in IF or AF. For your older rigs without interna l DSP, there are
exce llent add-o n DSP amplified speaker systems that are ideal
for hushing the hiss.

Noise reduction in most DSP circ uits may begin with sam­
pling the incoming signal in the analog- to-dig ital conve rter. An
adapti ve speec h filter is designed to extrac t meanin gful signals
from the background hiss (noise). Unwanted background noise
remains relatively stable as compared to the human voice, or
CW signals with ever-changing spectral variations.

It takes about two seco nds for white noise to be stripped from
meaningful signals, and it is the meanin gful signal that is then
transformed from digital back to analog and passed through to
your headph ones or speaker.

Typic ally, constant white noise may be reduced more than
10 dB and a constant heterodyne unint errupted tone up to 75
dB- a great way to cancel out a birdi e on your favo rite beacon
frequency.

Fouri er transforms are generally co ns ide red one of the most
effective ways of se parating signa l fro m recurring back ­
gro und noise.

With the newer equipment, with built-in IF or AF DSP noise­
redu ction circ uits, dial in your favorite beacon frequency,
squelch OFF, and then go to the menu setting for redu cing the
constant background hash coming over your radio ' s audio stage .
When monit oring for a band opening, either voice or a CW bea­
con, aggress ively hush the hash until your radio is nearly silent.
As soon as a signal pokes throu gh, get into the menu , reduce
your DSP setting, and stand by for some DX!

Some VHF/UHF weak-s ignal operators prefer the simplici­
ty of add-on DSP spea ker modul es and sys tems:

bhi IO-watt amplified DSP noise-eliminatin g speaker
West Mount ain Radio 3-watt amplified DSP noise-elimin at-

ing speaker
GAP "Hear It" DSP amplified speakers
GAP "Hear It" DSP in-line and PCB modul es
W4RT bhi DSP noise-elimination modul es
MFJ "Brick Wall" DSP filter boxes

For just hushing the background hash on VHF and UHF, the
add-on DSP speaker systems will work well. However, for qui-

Visit Our Web Site



Many DSP add-on speakers tested f or this article on Gordo 's test bench.

V' Sale price
V' Free Go Bag
V' Free UPS shipping
V' Free Race Scanning book
This is our bes t deal ever on a portable
wideband receiver! The stylish leom IC­
RX7-05 receiver tunes from 150 kHz to 1300
MHz (less cellularandgaps), has 1650 memo­
ries, CTCSS/DTSC , backlit LCD, RF gain ,
attenuator and keypad . With Li-Ion battery ,
BC-149A charger and belt clip. List $364.00
Regular price $299.95 SALE $199.95

Universal Radio
6830 Americana Pkwy.
Reynoldsburg, OH 43068
+ Orders: 800431-3939
+ Info: 614866 -4267
www.universal-radio.com

This last item, transmit filtering, is an
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troIs for the sense antenna. The quality of
this TIMEWAVE gear could be consid­
ered lab standard!

Use the same procedu re for setting
these OSP speakers and filter asse mblies
in action : Tune to the frequency of the
incoming expected beacon or when call­
ing OX, advan ce the OSP filterin g to the
point the background noise nearly disap­
pears, up your volume, and stand by for
even the fainte st signal blasting through.
No squelch!

The OSP circuits, external or built-in,
may have added capabilities for the
following:

Automatic notch filters for birdies and
heterodynes

Adapti ve noi se reducti on , multiple
level s

Pre-set filterin g level s
Band-pass filterin g
Level input indicator LEO
Provision for external base station

"favorite" speaker
Built-in transmit filtering

West Mountain
DSP speaker, with
rotary DSP level
adjustment, and
green LED
showing incoming
reception of a
signal.

your transceiver ' s speaker out and head­
phones/base speaker, and gives you full
programming of five individual filters,
plus a myriad of adjustable OSP settings
with seve ral band-pass filters, along with
the automatic notch filter with manual
ove rride. This is the ultimate OSP device
from MFJ !

From TIMEWAVE Technologies, the
OSP-599zx has an LCO readout of the
selectable audio OSP processing points,
along with plent y of automatic filtering
that goes well beyond ju st level setting.
This is a serious mil-spec OSP add-o n
signal processor.

The TIM EWAVE ANC -4 phases out
the QRN using OSP with adjustable con-

www.cq-vhf.com

eting power-line noise, buzzing florescent
lights, fans, pumps and motors, touch
lamps, and nearby noises coming out of a
commercial building down the street, you
may need a OSP add-on system that not
only varies OSP levels, but also has
adjustable OSP noise-filter parameters
such as pulse length and pulse repetition
rates, and OSP bandwidth settings.

I have worked with the MFJ -10 26
which goes in line with your transceiv­
er's antenna sys tem, with secondary
input from an external wire antenna, to
null out interference. It works from MF
up to 6 meters.

The MFJ MFJ-784b "brick wall" pro­
grammable OSP filter plugs in between
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This is what DSP can do mobile!

The amplified DSP speaker helped during a recent outside ham class at Gordo 's QTH.

base dri ver and I-inch tweeter unit , 2.5
watt s output, also underwent aggress ive
design techniques to mitigate tran smit
noise coming ove r the speaker system.

West Mount ain Radio, now under new
ownership, may have a new, redesigned
amplified DSP speaker coming soon, and
I've always enjo yed good success with
tits original 2-watt amplified speaker
with copious internal filtering.

I am a knob-twirler , so I enjoy the West
Mount ain Radio KNOB level adju stment
control. bhi offers up to eight selectable
settings, acco mplished by pushin g a
small button with additional possibilities
to memorize favorite settings . Thi s way
you don't need to cycle through all the
settings to get to a couple of popular "full
on" or "QSO" settings .

What happ ens when you use external
DSP speakers with the rig ' s ow n built -in
DSP function? No imp rovem ent that I
have found over what a rig ' s DSP circu it
can do, other than I like the ability of a
simple knob or push-button to pre-set
DSP levels as opposed to going into the
rig' s DSP memory circuit. Adding DSP
on top of the rig ' s DSP is not sugges ted.

Is the exernal DSP speaker sys tem bet­
ter than the internal IF or AF ? I would
consider IF rig DSP as the ultimate, with
a close match between rig internal AF and
external AF DSP , if the rig is like myoid
Kenw ood 950, where its DSP internal cir­
cuit is not quit e equal to my external DSP
amplified spea ker.

For noi sy en vironments in very noi sy
vehicles, the 10-watt amplified speaker
from bhi can really make a difference.
Just set your radi o audio output to about
normal on e-third vo lume and it will
dri ve that lO-watt spe aker plenty loud
en ou gh to be heard o ver any typ e of
cab noi se.

Here on the'West Coast we monitor for
the 2500-mile distant Hawaii beacon in the
summer months. With squelch OFF, DSP
ON, and the beams point ed toward
Hawaii , I can hear the 2500-mile beacon
through the normal 2-meter and 432-MHz
band noise many hours ahead of being able
to make out the CW ID without DSP pro­
cessing. Therefore, cut the squelch and
add DSP noise canceling to increase the
capability of hearing any weak signal
coming in right at your noise floor. Your
"better half' will sincerely appreciate your
DSP monitorin g over clicking squelch or
incessant white-noise hash.

In addition, for mobile, DSP can help
take the pop out of your Ford ' s ignit ion
system!

After Processing

"Our bhi (GAP) 10-watt DSP speaker
underwent exhaustive design and testing
to keep tran smit RF out !" comments
Grah am Som erville, M3ZGS , from the
UK. He indicates the bhi/G AP "Hear It "
DSP systems rarely pick up transmit RF,
but it was a job to get transmit RF from
getting into the plastic enclosures of the
2-watt and 10-watt mobil e/base ampli­
fied speakers. The new desktop "Noise
Away" base-station speaker with 4-inch

Car noi e removed from
hands-free mobile communications

abso lute necessity for any add -on DSP
speaker. If your transmit RF gets into the
amplified speaker's circuitry, it will drive
you nuts. One adva ntage of the built-in
DSP rig 's circ uitry is its immunity to pass­
ing a transmi t signal back through the
headphones or rig's speaker. However,
when co nsidering externa l spea kers,
that' s a big probl em that both West
Mountain Radio and bhi have addresse d
quite well.
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Converting a Commercial10-element
Channel 8 Yagi to 222 MHz

With the migration of VHF television stations to digital frequenc ies, old TV
antennas have suddenly become surplus. Ingenuity inspired K3MD to take
a N antenna and convert it to amateur radio use.

By John W. Thompson MD (ret), * BSEE, K3MD

*e-mail: <jwtJ05j@yahoo.com>

Table 1. The element corrections. The
correction factor is 183/222 = 0.8243.

Photo A. Close-up
ofconnecting the
elements of the
matching system
to the driven
elements with
machine screws .

was assumed that the element diameter
correction factor would be about the same
for the elements, which are 1/4-inch tub­
ing . The end of the shortened and hack­
saw driven element is sprayed liberally
with Krylon® spray for waterproofing,

Photo B. Close-up of the coax connection to the folded dipole matching system.

feed line, be it RG-8, LMR-400, LMR­
600 , RG-99 I 3, or whatever. Type N con­
nectors are preferable at this freq uency,
but many hams use PL-259s.

The original boom length of the Yagi
is 8 feet 6 inches, and it is very light. It

Corrected
length
27 in.
26 in.
231/6in.
22.5 in.

Original
length
32.75 in.
31.5 in.
28 in.
27.25 in.

Reflector
DE
01 t04
05 to 8

The element spacings (factory set) are
as follows:

R: DE lOin.
DE: 01 5.5 in
02 to 0 3, 03 to 04, etc.: 12 in.

J ust for fun I decided to convert my
XYL's uncle's Channel 8 Yagi to
222 MHz. This saves around $ I40

versus a commercial 222-MHz short­
boom Yagi. The original design uses 12­
inch spacing between the distal directors,
which calculates out to 0.I86-wave­
length spacing for the original design fre­
quency. No attempt was made to change
the relative effective length of the direc­
tors. Only a correction factor of 183/222
was used. The driven element is short­
ened and drilled and shorted with 1.5­
inch #10 sheet metal screws, as shown in
photo A. The matching system is one I
have used for many homebrew Yagis,
which takes the design impedance of a
folded dipole of 300 ohms and reduces it
to 75 ohms with a 1/2-wave 4: I bal un,
made of RG-59/U. The velocity factor of
this coax is 0.66 . The matching system is
shown in photos Band C, and figure 1.
The completed Yagi is shown in photo D.
The design SWR is 1.5: 1 for a 50-ohm
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and all open coax ends in the balun are coa ted with electron­
ics-grade silicone, availabl e at your local electronics store.
Some of the elements need to be cleaned and strengthened with
tape at the fold-out element boom-to-element mounts which are
popular with TV antennas.

The element corrections (done with a hacksaw, measuring
tape, and Sharpi e® marker) are shown in Table I. The correc­
tion factor is 183/222 =0.8243.

The original boom-to-mast clamp was rusted out and replaced
with a 2-inch unit in my junk box, includin g a stainless-steel
muffler clamp to strengthen it at the boom-to-mast connection.

Initial testing was done with an MFJ SWR/signal generator
unit and an Oak Hills WM-2 QRP wattmeter. There is a good
dip at 222/3 = 74 MHz. and, using a diode/capacitor harmonic
generator there is a good dip at III MHz. Later testing with a
Bird wattmet er and an exciter showed resonance at 223.5 MHz.
I plan to take out one of the inner screws this year for lower res­
onant frequency.

The length of the I/z-wavelength RG-59 4: I balun is 16.7
inches. This is not critical, since the driven element has such a
low Q, wide bandwidth, and is very forgiving.

This is not a high-performance Yagi. Spacing between the
distal elements is around 0.19 wavelength on 222 MHz, which
is much less than the more modem designs of up to 0.4 wave­
length. Feeding with I 10 feet of RG-9913, the W3CCX bea­
con (110 miles away) is loud and clear. Performance in two
ARRL VHF contests has been fantastic, considering the total
price of around $25 (given to owner of the TV antenna for per­
mission to take it down ).

This is meant as a guide to converting other used commer­
cial TV Yagis to 2 meters, 222 MHz, and 432 MHz, which I
have done before . Many log-periodic TV Yagis can be made
into very good 2-meter Yagis by lessening the frequency spread
of the elements, as long as the units have fairly long booms.
Many UHF corner reflector arrays and collinear arrays are very
easy to convert to 432 MHz.

The loudest ham I ever worked on 432 MHz when I got start­
ed on this band was running when a homebrew I6-colline ar­
element array-big but effec tive ! An 8-element premade
collinear array with reflector scree n for TV UHF costs $30 new
on the internet! This is easy to convert to 432, but stub tuning
matching to a 4: I balun may be required.

Photo C. Actual balun made f rom RG-59U.

- - - _ ._- -

Photo D. The fi nished product.
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An Amplifier for 70-90 MHz

In this article N2DCH describes several options for creating a power
amp for frequenc ies above 50 MHz from transistors that are not rated for
operating above this frequency range .

By John Pivnichny1* N2DCH

Figure I . Black Forest Products Six-Meter Amplifier circuit diagram .

L I: 0.2-flH 6 turns #22 wire on T44-10 toroid core
L2: lO-flH 14 turns #22 wire on FT37-61 toroid core
L3: 3-flH 30 turns #22 wire on T68-1O toroid core
L4: 0.3-flH 8 turns #22 wire on T44-10 toroid core
D1:Silicon diode IN4004
FB: Ferrite bead Fair Rite #2743002122

Table I. The other components of the Six Meter Amplifier kit.

P
ower transistors developed for 27­
MHz citizen-band radios can be
operated on the amateur 50-MHz

band. These transistors are generally low
cost and very rugged. However, what
happens if you want an amplifier at 70
MHz for the European amateur band?
Furthermore, can these operate at 90
MHz to amplify a low-power FM band
transmitter?

An earlier article I wrote for Com­
munications Quarterly magazine! shows
how to use the controlled-Q L Match cir­
cuit to couple power into and out of such
power transistors at 50 MHz. Figure I
shows the circuit diagram of the Black
Forest Products Six Meter Amplifier Kit
available from Unicorn Elecrronics.J
Tuning the input and output variable
capacitors for maximum power out is
very smooth. The circuit also provides
harmonic attenuation, because it is a low­
pass structure. The power transistor, a
Motorola MRF476, was designed for 27­
MHz service and has a TO-220 package.
It is nearly indestructible. I have yet to
burn out one! The other components are
listed in Table I.

A long time ago, in 1988, Motorola
published the data sheet for the MRF746
transistor which shows output up to 50
MHz with a 12-volt supply.3 Similar
Japanese power transistors are 2SC 1306,
2SC1678, 2SC2075, and 2SC2078. The
NTE (or ECG) 235 is also similar. All of
these were tested in the Six Meter Amp
kit and each will provide over 2 watts out
at 50 MHz, even though their data sheets
do not specify operation above 27 MHz.

Because of high-volume production
made for CB service their cost is low . In

*3824 Pembrooke Lane. Vestal. NY 13850
e-mail: <JohnPivn@aol.com>
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50 Ohm drive

addition, these transistors can often be
removed from defunct CB radios for no
cost at all.

To operate in the 70-90 MHz range,
the input and output networks must be
modified as follows:

Input Circuit
Reduce L I to 4 turns #22 on the orig­

inal T44-1 0 core.
Change the input shunt capacitor from

180 pF to 82 pF.

50 Ohm load
rv-~-vJ:-J~':"';

Remove the 39-pF fixed capacitor that
is in parallel with the 5-65 pF trimmer.

Output Circuit
Reduce L4 to 6 turns #22 on the orig­

inal T44-1 0 core.
Change the output shunt capacitor

from 120 pF to 68 pF.
Remove the IO-pF fixed capacitor that

is in parallel with the 5-65 pF trimmer.

However, after extensive testing, the

Visit Our Web Site
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at 70 MH z, dropping to 13 dB (a factor
of 20x) at 90 MH z. For exa mple, a 25­
mW FM radio transmitter (a common
level for low-power FM radi o transm it­
ters) can dri ve the ampli fier to over 1/2

watt. One-hundred mW in produces
over 2 watt s out. Other possibl e tran sis­
tor s to try at lower power levels are
the 2N5 109, 2N4427, 2N38 66, and
2SC 1970. A 2SC 1971 rated at 6 watts
can be used for higher power output.
Note that the FCC has stric t limits on
low-power FM radi o broadcast trans­
missions. Make sure your signal is legal
before attempting to use this or any other
amplifier in the USA.

The cooling arrangement of the Black
Forest Kit has to be modified to accom­
modate a TO- 39 transistor (see figure 2).
A 'Is-inch thick aluminum slug shown in
figure 3 is drilled with a 5/ 16-inch drill bit.
A discarded heat sink of appropriate thick­
ness can be cut down and drilled to form
the slug. Other sources of aluminum mate­
rial are hardware stores, home stores, and
hobby stores. The hole is slowly enlarged
with a tiny round file (rat-tail file) until the
TO-39 can be inserted. It should be a tight
fit. Note that the can as manufactured is
slightly tapered outward top to bottom.

device in a TO-39 can package.
Although the data sheet does not speci­
fy performance at 12 volts, it works very
well , producing over 2 watts out at
70-90 MHz. Power gain is over 14 dB

Photo A. Photograph of completed amplifi er showing modified cooling.

CB power tran sistor will not pro vide
useful gain or output in this frequency
range. You must use a different tran sis­
tor. A goo d choice is the 2N3553 (also
available as NTE473). Thi s is a 28-volt

www.cq-vhf.com
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1/8"

I""':........... ~

r
3/4"

1

""­o 5/16"dlo.

o 1/8" dia.

Figure 2.
Aluminum cooling
slug for TO-39
transistor.

71fl 2watt

Figure 4. lO-dB power attenuator.

'""'L.- -----'
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Notes
1. J. Pivnichny, N2DCH, "Transferring

Power with the Controlled Q L Match and a
6 Meter Application," Communications
Quarterly, Spring 1999, pp. 81-88.

2. A Six Meter Amplifier Kit #31-9930 is
available for $19 .95 from Unicorn Elec­
tronics, Inc. , Valley Plaza Drive, Johnson
City, NY 13790; phone 607-798-0260,
<www.unicornelex.com>.

3.Motorola RF Device Data, vol. I, . 1988.

Otherwise the can manufacturer would
not be able to get the can out of the form ­
ing die. Therefore, the deeper the can is
pressed into the slug, the tighter it
becomes. This slug is fastened to a 3/8­
inch long piece of l/2-inch x l/16-inch alu­
minum angle stock with a single 4-40
machine screw. Check the same sources
mentioned above for aluminum angle
stock. The angle bracket is then fastened
to the case, but electrically insulated from
it, using the flat insulator and shoulder
washer provided with the kit for use in
mounting a TO-220 package. All of this
is visible in photo A.

In the photograph you can also see that
the output BNC connector was moved to
provide room for this cooling arrange­
ment. The original BNC mounting hole is
plugged with a 3/8-inch metal hole plug,
available from many hardware stores.

Output power can be measured using
a dBm meter as shown in figure 3. A
power attenuator, such as the one shown
in figure 4, will be needed to properly
terminate the amplifier at these power
levels. Standard resistor values such as
a 68-ohm 2-watt resistor can be used
with minimal error for the series ele­
ment and 91-ohm 2-watt resistors forthe
shunt elements. Note that a Wideband
dBm Meter Kit is also available from
Unicorn Electronics.

Shipping $2 US, $4 CNjMX, $9 FN

Figure 3. Measuring power output at 70-90 MH z.
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Inspired by WA5VJB, CQ VHF "Antennas" columnist, author W3MEO, built
this easy-to-assemble "Cheap Yogi" with the emphasis on portable use.

Portable "Cheap Yagis"

approximately 5/32 hole for a banana plug
will work. I cut the barrel of a bananajack
in half and soldered the halves to the dri­
ven element parts .

Photo E shows the transmission line
adapter, banana plugs connected to a
BNC jack. This allows quick connection
of BNC-terminated coax to the antenna,
as shown in photo F. Make it small
eno ugh that it will slip into the

ByScott McCann, * W3MEO

Photo B. Antenna packed for transport.

Photo A. The portab le "Cheap Yagi" in use. (Photos courtesy ofthe author)

brass nuts are drilled 5/32, to pass No.6
screws, and soldered to the end of the
brass rods. The No.6 screws pass throug h
the nuts and are tightened into the brass
strip to make a take-down loop. Photo C
shows the loop with one side screwed in
and the other side ready to be closed.
Photo D shows the two parts of the dri­
ven element with the connectors for the
transmission line. Any tube with an

*160 Shields Lane, Queenstown, MD 21658
e-mail : <achesstii juno.com» .

5 everal years ago Kent Britain,
WA5VJB, had some articles in
CQ magazine entitled "Cheap

Yagis." These antennas used wooden
booms with a "J-pole" type driven ele­
ment that connected directly to the coax
transmission line with no matching net­
work. I liked this idea, but needed a way
to disassemble it for portable use.

This article describes modifications I
made to the antenna so it will disassem­
ble readily and the elements will pack
into a I-inch PVC-pipe case that is also
the boom. The boom/case is closed on
one end with a norma l pipe cap and has
a "T" fitting in the middle to screw onto
a painter's pole that I use for a portable
mast. The other end is closed with a
threaded fitting to keep everything
(including a small screwdriver) inside
when being transported. Photo A shows
the antenna in use on the mast. Photo B
shows the boom/case taken down ready
to transport.

The elements are made from lis-inch
brass rod. Other materia ls could be used,
but this rod is stiffyet bendable, very easy
to solder, and not too expensive. A recent
check with my supplier, MSC Industrial
Supply (http://wwwl.mscdirect.com).
showed item #: 32001133-1/s" x 6'
brass rod available at $3.16 each . I cut the
elements (except the driven element) to
length, drilled out a #6 brass nut to slide
over the element, and soldered it in place
as a "stop" to make sure the element is
centered when inserted. Mark each ele­
ment to make it easy to assemble.

The driven element is made in two
pieces to facilitate disassembly.
WA5VJB' s loop at the end of the element
is replaced by a connector of 1/4-inch
brass strip (hobby shop) tapped for #6
screws. If you don't have a tap, self-tap­
ping screws will work just as well. No.6
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boom/case. Obviously, the transmission line must be tied or
taped for strain relief ju st as with any other antenna.

The boom is made from Schedule 40 (thick wall ) I-inch
(inside diameter) PVC pipe . Some hardware store s will cut the
length you need from the IO-foot "standard length," while oth­
ers won't. It pays to shop. I buy what I think I will need plus a
few inches extra. You will also need a plain cap for the closed
end , "T" adapter ( I inch to 112 inch), and the adap ter and thread­
ed plug to make the open and closed end . The store clerk should
be able to make sure you get the right kind of cement, too.

The center fitting is a I-inch to 1/2- inch threaded PVC ''T''
adapt er (photo G). This will screw onto the threads of a painter's
pole with a little "technique." Heat the metal end of a painter's
pole with a heat gun or similar until it "s izzles" when you touch
it with a wet finger. Wearing gloves, screw the adapter onto the
hot end of the painter' s pole and allow everything to coo l dow n.
The PVC will deform enough to screw onto the painter's pole
after you have inserted it into the boom . This step should be
done before you build the boom.

Layout the Yagi with the "T" adapter at the approximate cen­
ter of weight. (I have made this antenna with vertical elements
and the mast behind the reflector for VHF-FM.) Cut the pipe
(a hack saw is good; a band saw is great) and assemble fol­
lowing the instructions on the cement can . Plan carefu lly, as
once you make a joint with PVC cement it is permanent.

Layout and mark the positions for the elements. Drill for the
last director first, a 1/8-inch hole for the l/s -inch rod. The 1/8 ­

inch brass element should slide through with a tight fit. If it
won't go, you can "wiggle" the drill bit ju st a litt le. If it is too

Enjoy quick and easy
access to back issues of

Ham Radio Magazine!

These sets include high quality black and
white scanned pages which are easy to
read on your screen or when printed .

30,000 pages in all!
Enj oy this enormous stockpi le of mat eria l including

construction projects, theory, antennas, transmitters,
receivers, amplifiers, HF through microwave, test equipment,
accessories, FM, SSB, CW visual & digital modes. All articles,
ads, columns and covers are included!

This collection is broken down int o 3 sets - by year.
Each set includes 4 CD-ROMs: SALE! $54.95 each

1968 - 1976 Order No. HRCD1 = 9 .9
1977 - 1983 Order No. HRCD2 $ 5
1984 - 1990 Order No. HRCD 3 9.

Order all 3 sets and save $49.90!
All 3 Sets - Order No. HRCD Set $M9:95 $129.95
Shipp ing Be Handling: USA- $7 for 1stbook . $3.50for 2nd . $2 for each additional.
CN/MX · 515 for lst . $7 for 2nd. 53.50 for each additional. All Other Count ries · $25 for
lst. 510 for 2nd . $5 for each additional.

Photo C. Loop in the driven element.

Photo D. Feedline attachment points.

CQ Communications, Inc.
25 Newbridge Rd., Hicksville, NY 11801
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Photo E. Feedline adapter.
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power amateur MF/H FNHF/UHF trans­
ceiver. Great for portable QRP operation!
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This article has presented some ideas
for co nverting "Cheap Yagi" antennas
for portable use. For element dimensions
and spacing for the 2-meter "Cheap
Yagi" see Table I, which was first print­
ed in the "Antennas" co lumn ("C hea p
Yagis for 2 Meters") by Kent Brit ain,
WA5VJB , CQ, July 2004 , p. 72.

Dimensions for the 2-meter "Cheap Yagi"

No. of Driven
Elements Reflecto r Eleme nt Dl

2 Length 4 1.5 *
Spacing 0 7.5

3 Length 4 1 * 37
Spaci ng 0 9 20.25

4 Length 4 1 * 37.5
Spaci ng 0 9 19.5

6 Length 40.5 * 37.5
Spaci ng 0 8 16.75

Photo F. Coax connected to antenna.

loose, you can build up the element with
solder. Push the director through the hole
and use it to "sig ht"; align it with the bit
in the drill press so the next hole will be
parallel to the first. Work back from the
directors to the reflector. A drill press is
a great help in getting all holes and ele­
ments in the same plane.
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Table J. Element dimensions and spacing for the 2-mete r "Cheap Yagi." All dimen­
sions are in inches. Spacings all are fro m zero starting at the refl ector.

Clty/Stat e: Zip: _

Call for FREE information kit

800-932-4268 ext 206

Or, email: fcc@CommandProductions.com
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A Very Simple ICOM ID-1 Application

With the growing interest in D-STAR has come a growing interest in its
many applications. Here NY9D describes using the ICOM ID- l for moving
large amounts of data in the digital data (DD) mode.

By Erik Westgard,* NY9D

The ICOM 10-1 in DO (digital data)
mode is a powerful radio Ethernet
bridge. It takes Ethernet frames and

encapsulates them in FCC amateur call­
signs. If you find yourse lf needing to
move large amounts of data or access web
applicatio ns over distances of yards to
miles, the 10-1 is the radio of choice.

Recently, the Mining Amateur Radio
Club was asked to help with scoring at a
major rowing regatta located on a lake
near the club station. The starting and fin­
ish lines were in the middle of the lake,
and the results tent was a half mile away
on shore.

*3990 Virginia Ave., Shoreview, MN 55126
e-mail: <ewestgard@att.net>

Moving pages and pages of numerical
data via voice is a little tedious and there
is a possibility of error. AX.25 Packet
could be used as well. The Mining ARC
members have a number of 10 -1 radios
and access to two DO-mode repeaters in
the immediate area. However, a simpler
solution was ca lled for- a basic RF
bridge between two laptops.

Quite a number of 10- 1s are sitting on
ham-shack shelves, as they are compli­
cated to set up. While there are no exter­
nal screw driver-type adj ustments, the
programmin g is a little 1980s VCR-ish.
A layered approach to solving data com­
munications problems is always a good
idea. At the lowest level you need an RF
path. Some reasonable 1.2-GHz antennas

are required. The radios provide around
10 watts out, so if there is a line-of-sight
path, there is more than enough RF for
the job.

Next, eac h radio requi res a unique
FCC callsign. In O-STAR lingo, the call­
sign of the owner is "Mycall." The ca ll­
sign of the radio you are talk ing to is
"Yourcall." Th is choice of wording was
unfortunate, and endless ly confusi ng.
Therefore, for this exa mple we have two
hams and two radios, so each radio has
the owner's call as "MY" and the other
radio as "UR." There are many settings
and options on the 10-1. The key is to
use DO mode, and not duplex and not
repeater mode. All the setti ngs for
repeaters and gateways are left blank .

Fixed IP Address
IP: 192 .168.1.2
Mask: 255.255.255.0

Fixed IP Add ress
IP: 192.168.1.3
Mask: 255.255.255.0

My: WHOXYZ
UR: WEOABC

Do not use:
Auto address on PCs
RPT1, RPT2, GW
TXinh
RPS, FM or DV* Mode
Offset + or-
Voice over IP on PCs

My: WEOABC
UR : WHOXYZ

/
Ethernet

*There is a low speed data mode

This is the layout ofa very simple ICOM D-STAR lD -I Etherne t bridge.
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Over 12 million pieces of toroids RFI Shield Beads, Rods, E-cores, Pot Cores, "W2FMI"
Baluns & Ununs by Jerry Sevick, Coil Forms, RFI Kits, Experimental Kits, and many more.

Fast Reliable Service Since 1963
Free "Tech Flyer ".

We welcome small orders from all over the world!

Now offering a
synthesized local

oscillator option for all our
microwave transverters

Down East Microwave Inc.

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

radio and Satellite projects .
Transverters & Down Converters,

Linear power amplifiers, Low Noise
preamps, coaxial components,

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

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

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

descriptions and interfacing details.

Down EastMicrowave, Inc.
19519 78th Ter.

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

info@downeastmicrowave.com

Erik Westgard. NY9D. lives in St Paul.
MN. He is the leader of the Minnesota
145.67 Statewide Packet Network
<www.14567.org>. and serves as Vol­
unteer Chair of Medical Communica­
tions for the Medtronic Twin Cities
Marathon.

We used the free application Microsoft
Net Meeting on the Windows ® XP lap­
top computers at each end of our link. You
have to shut off the microphones in Net
Meetin g (mute them), or the voice traffic
(VoIP, Voice over Internet Protocol) back
and forth will saturate the halfduplex ID l ­
ID I link. Most other IP-based applications
should work; you have about 90 kilo­
bits/second to work with.

Ifyou are having trouble, check the RF
path first, then the callsigns; the radio s
should "see" each other. The Ethernets
should come up and you should be able
to ping. Many problems we have seen are
RF related-at this frequenc y PL259s,
RO-58 coax, and NMO antenna mounts
are not good solutions. Also start with a
dedicated ID-I Ethern et to PC Ethernet
(straight-through) cable connection; all
traffic visible to the 10-1 on a shared hub
(or internet home router) will be sent ove r
the air.

CALL, FAX, or EMAIL YOUR ORDER TODAY

Tel #: 714-850-4660/800-898-1883
Fax #: 714-850-1163

Email: sales@amidoncorp.com
www.amidoncorp.com

AMI ~or.i81iA

The final issue: The default mode for the
radio is transmit inhibit.

The PCs in this exa mple need to have
fixed (not OHCP, dynami c host confi gu­
ration protocol) IP addre sses establi shed.
It is very confusing, but the ID-I does not
have an IP address, or even an Ethernet
address. It is j ust a bridge. The average
Windows® computer default s to using a
OHCP-assigned "a utomatic" address.
Whil e 10-1s and repeaters will pass
DHCP broadcasts, let' s not use them
here. 0 0 into Control Panel , and manu­
ally ass ign IP addresses in the same sub­
net and with the same mask to each Pc.
Do not assign the same address to both
PCs. You can assign the address of the
other PC as a default gateway ; this seems
to work without default gateways as­
signed as well.

If the radios and PCs are set right, the
Ethernets on the PCs should come up, and
the radios themselves should start chatting
back and forth. The call of the other radio
should pop up on your screen, and lights
and up-and-down S-meters should flash.
In our experience, if you are not seeing
this chatting/handshake between ID-I s,
you have basic RF path, radio setting, or
callsign problems. You can try to ping the
IP address of the other PC as a test.
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By Joe Moell,* K00V

HOMING IN
Radio Di,ection Finding for Fun and Public Service

Rescue in Miller Canyon and an
Updated RDF Set for the 125-cm Band

Where am I and how do I get
home? Imagine yourself in an
unfamiliar canyon in the moun­

tain wilderness with no map, compass, or
GPS device. That was the situation for
20-year-old Jeremy Hyde, KE7ENZ, on
September 18, 20 IO. He had ju st com­
pleted an overnight Boy Scout activity on
Miller Peak in the Huachuca Mountains
near Sierra Vista , Arizona. He started to
return before the remainder of his group
and inadvertentl y follo wed a wrong trail.
Now he was disoriented and alone, but he
had supplies and his Kenwood TH- K2AT
hand ie-talkie with him.

It' s easy to get lost in the Huachuca
Mountains. Acco rding to Charles Camp ­
bell , K4AFN, "There are many trail s
there, including marked forest trails, old
unmarked fores t trails, and animal trails.
There are also trails made by smugglers
and undocum ented aliens (ca lled UDA
trails) that follow paths intend ed to avoid
discovery by Forest Rangers and Border
Patrol agents. It may have been a UDA
trail that the hiker mistook for the
Huachuca Mountain Crest Trail. "

Jeremy was fortu nate to live in an area
where ham radio operators are trai ned
and ready to perform search-and-resc ue
(SAR) in situations such as this. In addi­
tion, some of them are skilled in radio
direction finding (RDF). Their direction­
al antennas, attenuators, and receivers are
handy and they have practiced their skills
for situatio ns such as this.

This Mobile Command Unit played an important role in fin ding a lost hiker last
September. It is owned by Cochise County, Arizona and operated by volunteersfrom
Cochise County RACES/AR ES under the direction of the county 's Emergency

Management Coordinator. (Photo courtesy Charles Campbell, K4AFN)

A Call for Help
At 1400 hours, KE7ENZ put out a call

on the Coc hise County Amateur Radio
Association (CARA) repeater. He notified
Scouting Event Frequency Coordinat or
Jeff Covert, KD7UOP, of his situation. He
said he had followed mountain drainage
that had become increasingly steep and

*P.O. Box 2508, Ful lerton , CA 92837
e-mail: <kOov@!Jomingin.com>
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rugged. He now was in tall trees and heavy
brush with no visible trail.

Jerem y' s ca ll was monitored by Bob
Holli ster , N7INK, the Cochise County
RACES/ARES Co mmunica tions Of­
fice r, who had a brief discussion
with him and imm edi ately alerted the
Sheri ff' s Search and Rescue (SAR)
coordinator to take maximum advan­
tage of the remaining day light hour s.
RACES members activated their
respon se network and dispatched a team

to the Mo bile Co mmunica tio ns Unit
(MCU). It departed for the stag ing area
design ated by the SAR coord ina tor
(Incident Co mmander) as the Miller
Canyon lower parking area.

In Coc hise County, RACES/AR ES is
a suborganizat ion under CAR A. Mem­
bers are proud of the MCU, which pro­
vides emerge ncy co mmunica tions on
publi c serv ice and amateur band s. The
MCU is also a center for mappin g sup­
port for the search-a nd-rescue team s.

Visit Our Web Site
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The upgraded R-300 receiver and removable FA-3 Moxon antenna from Communications Specialists. The antenna elementsfold
in fo r easy carrying and storage. (Photo by Joe Moel/, K1JO V)
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It arrived at the staging area at 1500 and was operational in
20 minut es.

K4AFN, a co-driver of the MCV that day, continues the story:
"The SAR Incident Commander fielded three ground team s.
GT-1 was the first to depart and headed directl y to Miller Peak .
GT-2 was dispatched to Carr Canyon Recreati on Area , which
is the next peak to the north alon g the Crest Trail and an exit
route from Miller Canyon . GT-3 proceeded directly up Miller
Canyon from the staging area.

"We determined that the hiker was very well prepared, hav­
ing ju st spent the night at 9400-feet eleva tion with his troop.
He had warm clothing, water, a tent , sleeping bag, food (MREs) ,
a couple of head lamp s with fresh batteries, and fire-making
equipment. He helped the SAR team determine that he was on
the eastern slope of the mountain next to a fast moving stream
that was very loud . The den se brush and tall trees made it very
difficult to move around. He could see Sierra Vista, but he was
not able to provide any landm arks that could be used to deter­
mine a bearing.

"SAR normally receives aerial support from Arizon a
Department of Publi c Safety ' s Ranger helicopt ers based out of
Tuc son or Phoenix. We were informed that aerial support would
not be ava ilable until 2000 with an ETA of 2030 from Tuc son."
That made it more important for the transmitt er hunters to try
to pinpoint Jeremy' s location with RDF.

Cooperation and Triangulation
for Success

Maurice "Mitch" Mitchell , KE7WWT, is typical of the RDF
team memb ers. He wrote : "My wife and I work on SAR and
that night was our date night , so we both went out together to
do some direction findin g. I use my ICOM IC-92AD with a
handheld Arrow Yagi or a loop antenna with attenuator. l The
Yagi is sensitive and give s reasonabl e accuracy , while the loop

www.cq-vhf.com

gives greater accuracy/ of around 5 to 10 degrees, sometimes
better if the signal is up long enough."

At first, the mobil e RDF units were directed to locations that
would provide cove rage of several ca nyons in the southern part
of the Huachu ca mountains. Th ey soo n discovered that the
stronges t signals .were coming fro m Mill er Canyo n, so they
were relocated to positions where they could triangulate sig­
nals emanating from this canyo n. The RDF opera tors sent their
bearings to the MCV and to RDF Coo rdinator Dale Chidester,
NJ7C , at his home station.

Dale and the MCV team had the same mapping software to plot
Jeremy' s location. "We used Terrain Navigator- from Maptech,"
he wrote. "For triangulation, I used the 'Route' function to set a
waypoint anywhere and then edited the coordinates to match those
of the reporting station. Then I used the mouse to set a second
waypoint at the proper heading. I did that by observi ng the head­
ing displayed on the bottom status line and clicking to set the sec­
ond waypoint when the heading was correc t. The 'Finish Route '
command puts the two waypoints and connecting line on the plot.
I repeated this for each location and bearing reading from the
observing stations. The intersections showed a region of proba­
ble location of the RDF target."

K4AFN wrote that obtaining accurate RDF headin gs required
considera ble skill from the RD F mobil e units because of the
reflective canyon walls. "Pinpointing the exac t location by tri­
angulation from the valley floor was not possible. Based on the
observed intersections, teams were redi rected to other locations
in an effort to verify the probable location. In the end, triangu­
lation of the mobil e team s' best headings located the source of
Jeremy' s signal within a quarter-mile of his actual location ."

KE7ENZ had alkaline batteries to replace the rechargea ble
pack in his hand-held , but it was important to conserve them .
"To activate the CARA repeater 22 miles away, he had to use
medium power ," Charles reported . "We had him switch to a
simplex frequenc y, where we were able to communicate very
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New RDF Receiver for 222-225 MHz
Transmitter hunting for sport isn't common on the 125-cm

band. The monthly mobile hunts on 223.5 MHz simplex in south­
ern California stopped over a decade ago. However, this fre­
quency range is excellent for radio tracking on foot. Effective
antennas can be compact and it isn't difficult to find a clear fre­
quency. It's ideal for the recovery beacons for hams who fly
model rockets. A 125-cm locator transmitter won't interfere with
control links for RIC aircraft.

Three years ago, Communications Specialists of Orange,
California> began marketing a complete tracking system for
model planes and rockets. Two transmitter models are available,
each sending 40-millisecond "dit s" at about one-second inter­
vals to give long battery life. A callsign can be programmed into
the transmitters to be sent in CW at IO-minute intervals. The AT­
IB weighs only 12 grams and puts out I milliwatt peak. The 28­
gram AT-2B runs 40 mW peak and will stay on for almost five
days with a single CR2032 lithium coin-cell battery.

Here in southern California, every I25-cm repeater pair is
assigned and there is plenty of other on-air activity. No open
space exists for a block of channels dedicated to low-power
transmitter hunting. However, unmodulated dits fit nicely
between repeaters, which are 20 kHz apart here . ComSpec has
identified 128 RDF frequencies between the coordinated
repeater/simplex channels. The lowest of the group is 222.07
MHz, which avoids QRM to weak-signal, EME (Earth-Moon­
Earth), and propagation beacon operators.

search was paused until daylight with everyone remaining in
place . The MCU crew continued to monitor all of the tactical
public-service and ham frequencies throughout the night.

"Dawn came at about 0530 and the rescuers were up by 0600 .
Our hiker must have had a comfortable night, because we were
not able to contact him until after 0700. By 0715 the teams were
both on the move and working their way up the mountain. The
lost hiker reported hearing whistles and shouts from the team.
He responded and within 20 minutes a ground team member
reported finding him."

Congratulations to everyone in Cochise County RACES/
ARES for an excellent example of teamwork and ham radio
support to search-and-rescue. According to Jeremy's father
James, KD7ZSL, who was a member of the RDF team, "From
my perspective, all personnel involved performed flawlessly.
The family is grateful to each and everyone of them."

In addition to the participants identified above, the MCU crew
included Jim Lewis, WB0VYH, and Ken Allen, KF7IYQ.
Other RDF team members were Mike Bales, KC7GTY, and
Wendell Carter, AB4LE. Supporting the effort from their home
base stations were Barbara Heck, KD7YOZ; Pat Thies,
KD7HAB; and Ev Wittig, WB7VNF.

Thanks to K4AFN for being the first to tell me about this res­
cue , providing his summary report, and contacting the partici­
pants to get their permissions to be included in this column.

KD7ZSL provided some interesting details about the Scout
activity, which is called "Operation On Target." Scout groups
go to mountain peaks within line-of-sight of each other. Using
large signaling mirrors, they relay messages in Morse Code
from peak to peak. Two goals are to establish a signal link from
the Mexican border to the Canadian border and to make a link
from the Pacific Ocean to at least the continental divide. Scouts
with ham licenses are important for coordinating the event and
confirming the heliograph contacts .f

Visit Our Web Site

Front view of the R-300 receiver and optional stubby antenna
with two miniature transmitters alongside. At left is the 40-m W

AT-2B and at right is the l-mW AT-lB. (Photo by KfJOV)

well with his lowest power setting. We also advised him to only
contact us every half-hour unless there was an emergency. We
would be monitoring continuously if he had immediate con­
cerns or needs .

"At about 1630, Jeremy was alerted to start collecting wood
for a signal fire. That would produce light for the SAR ground
teams to follow, as well as smoke, which in the mountains can
be a very good locator. In doing that he had to move around
with caution to avoid injury and to be alert for snakes that are
common in the mountains.

"The helicopter and crew arrived promptly at 2030 with
night-vision goggles and quickly located the signal fire. It is
difficult for a moving helicopter to determine the exact loca­
tion of a fixed target on the ground, but the coordinates they
provided were very close. The helo was unable to land due to
the steep terrain and darkness, but before departing the pilot
illuminated the Jeremy's site with his searchlight. Ground Team
3, just a little way up the mountain, believed that they had a
good visual fix on the location.

"Cochise County SAR has team members who are qualified
for rappel and short-haul from a helicopter to aid or extract vic­
tims who are injured or in immediate peril. This night it would
have been too dangerous in the tall trees. The two nearby ground
teams began to reposition to Miller Canyon trail near the indi­
cated location of the hiker. Due to darkness and the rugged ter­
rain, this took quite some time.

"By 2300, the SAR teams were making searches into the
canyon where the lost hiker was reported to be and also into an
adjacent canyon to the west, using whistles and calling out.
KE7ENZ reported by radio that he heard nothing from them .
The nearby waterfall was probably masking their calls and

I :hi"le,. When 'he bright moon wen, dnwn nmnnd 0200, the
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ComSpec de signed its R-300 receiver
and FA-3 antenna especially for RDF with
the AT-IB and AT-2B. Powered by a 9­
volt battery, the R-300 covers the entire
band in 10-kHz steps with a fine-tuning
control. It has a MOSFET front end for
high sensitivity and an eight-pole SSB­
type filter at the first IF frequency. This
nearly eliminates adjacent channel inter­
ference from NBFM signals. The two-ele­
ment Moxon beam has thick and wide
elements to widen its frequency range. It
folds up for carrying and storage.

An improved version of this assembly
has just been released. The receiver is
smaller by about a third with a DC input
jack and optional cigarette-lighter cable.
A blue LED illuminates the meter for
RDF at night. The antenna has a slide-off
mount with a quick release so it can be
separated from the receiver.

Best of all, the new receiver is even
more sensitive than the original R-300. In
my tests,6 the original set would track the
AT-I B out to 1.2 miles range when I

added a "tige r-tail" counterpoise to the
little transmitter. The AT-2B gave up to
4 .5 miles of range. My tests were in met­
ropolitan Orange County, where there is
plenty of ambient QRN. Range for track­
ing model aircraft and rockets in the elec­
trically-quiet desert should be greater.

Besides recovery of models, I have
found that ComSpec's 125-cm tracking
system is ideal for demonstrating and
teaching RDF to youth . I have used it at
local Scout-O-Rama and Jamboree on­
the-air events w ith great success . The
transmitters are easy to conceal in bush­
es and trees . The hand-grip on the receiv­
er/antenna set makes it easy for Scouts to
carry in the proper position, although it's
just a bit too heavy for the youngest ones .

Foxhunting Weekend
is Here

It's time again for the annual CQ
World-Wide Foxhunting Weekend, a
chance for clubs around the country and

the world to learn hidden transmitter
hunting and for experienced foxhunters
to try something new. This year's
Foxhunting Weekend is May 14-15.
Read about it and see what kinds of hunts
your fellow hams put on last year in the
April and May issues of CQ magazine. I
look forward to receiving your reports of
Foxhunting Weekend 2011 activities.

73, Joe, K00V

Notes
I. <http://www.arrowantenna.info>
2. Sharp bearing s with a loop are obtained

by turnin g for signal nulls, which will be
"filled in" and not usable if there are signifi­
cant signal reflections. The Arrow loop is
bidirectional, so the Yagi is also important to
determine which of the 180-degree-apart
nulls is the correct one.

3. <http://www.maptech .com>
4. <http://www.ontargetbsa.org>
5. <http://www.com-spec.com>
6. Detailed in "Homing In" for CQ VHF

Spring 2008

Jerry Boyd, WB8WFK is a co-chair ofthe organizers for this year 's
USA and IARU Region 2 ARDF Championships in Albuquerqu e. He
has competed at the ARDF World Championships three times. In
this photo he is nearing the finish line and a silver medal at the 2009

USA ARDF Championships near Boston. (Photo by KfJOV)
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USA & IARU-R2 Championships
Coming in September

Registration is now open for the 2011 USA Championships of
Amateur Radio Direction Finding (ARDF). Fans of on-foot trans­
mitter hunting under international rules will take to the forested moun­
tains near Albuquerque , New Mexico on the weekend of September
16-18. USA's national championships will be combined with the
championships of International Amateur Radio Union (IARU)
Region 2 (North and South America .)

A half-day "model event" equipment testing session will take place
on Friday, the first day. That will be followed by a weekend of com­
petitions, Saturday on 2 meters and Sunday on 80 meters. Medals will
be awarded after each event.

Sponsoring this year 's championships are the Albuquerque
Amateur Radio Club and New Mexico Orienteers . Co-chairs of the
organizers are Jerry Boyd, WB8WFK , and Mike Pendley, K5ATM.
Each has won medals at previous USA championships. Jerry com­
peted in the ARDF World Championships in 2004, 2006, and 2010.

Albuquerque hosted the USA Champion ships in 2001 and 2005.
Both events were rousing successes and there 's no doubt that the 20 II
championships will be equally exciting. The mountains around
Albuquerque have a large number of suitable forested regions, so
these transmitter hunts will be in well-mapped locations that have not
been used in the past for championship radio-orienteering.

USA's ARDF Championships are open to anyone of any age who
can safely navigate in the woods with hand-held radio gear for sev­
eral kilometers. An Amateur Radio license is not a requirement.
Participants will be divided into II age/gender categories as defined
by IARU. Don't worry if you are inexperienced at radio-orienteer­
ing, as this is a chance to learn from experts.

International rules and techniques for radio-orienteering have been
well covered in previous "Homing In" columns. Read about last year's
championships in the Summer 2010 issue of CQ VHF. See my
"Homing In" website for more about this growing sport . There is also
a link to the event site for registration forms plus information on hous­
ing and the optional training camp before the championships.

Joe Moe/l, KfJOV
ARRL ARDF Coordinator
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By Bob Witte,* K0NR

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

Land Mobile Radio Technology

Land mobile radio (LMR) equipment plays a significant role
in amateur radio FM and repeater operation. In early March,
I had the opportunity to attend the major trade event for the

LMR industry-IWCE (International Wireless Communications
Expo), photo I- so it seems like a good time to take a look at
the land mobile radio industry from a ham radio perspective.

Amateur Land Mobile
While amate ur radio repeater users tend to shy away from LMR

equipment, the FM repeater you use is very likely to be a com­
mercial repea ter designed for the LMR market. There are few, if
any, repeaters designed spec ifically for the amateur market. The
commercia l gear from vendors such as Motorola, GE, Kenwood,
ICOM, and others is solidly built and can be deployed on the
ham bands without too much trouble. In particular, used com­
mercial equipment can often find a seco nd life in the Amateur
Radio Service after being pulled from LMR service. Photo 2
shows a typical ham repeater rack using a GE MASTR II repeater.

Some radio hams also adopt LMR gear as their user radios
(either portable or mobile). However, LMR equipment is set up
for channelized use and usually is not easi ly programmed from
the front panel of the radio. In the LMR world, the practice is to
set up the des ired frequencies and modes as channels that the
non-technical user selects. Hams like to have a VFO mode that

*2 /060 Capella Drive, Monument, CO 80 /32
e-mail: <bob@kOnr.com>

lets them tune around the band at will. Commercia l LMR equip­
ment tends to be more expe nsive, as well. For both of these rea­
sons, many radio amateurs buy equipment made spec ifica lly for
the amateur market. However, from time to time you will see
LMR portables or mobiles being used for amateur radio .

Man y of the LMR manu facturers exhibiting at IWCE are
famili ar to the ham co mmunity. Motorola, Ken wood , ICOM ,
Vertex Standard (Yaes u), and Alinco all had booth s at the show .
Interestingly, ICOM had a disp lay of D-STAR equipme nt at
this land mobile show, but it was clearly targeted at the Amateur
Radio Serv ice, with an emerge ncy communicat ions emphasi s.

Most LMR equipment in use today sti ll emp loys goo d old
analog FM, the same modul ation type that dominates VHF/
UHF operation on the ham bands. There is a stro ng movem ent
toward depl oying digital systems, driven by two main force s:
( I) the FCC mandate of narrowband ing and (2) the need for
interopera bility. With the goa l of imp roving spec trum usage,
the FCC is requ iring all Part 90 licensees (public safe ty and
indu str ial/business) above 150 MH z on 25- kHz channe ls to
move to 12.5-kHz channels by Janu ary I, 20 13. Part 90 users
can meet this requirement by adopting analog equipment oper­
ating at the narrower bandw idth, but many age ncies are taking
this as an opportunity to swi tch to digital at the same time.

Even before the narrowband requirement takes effec t, many
publi c safety orga nizations (police, fire, emergency manage­
ment ) are moving to digit al sys tems such as APCO Project 25
(also know n as "P25"),which provide for eas ier sharing of fre­
quencies and interoperab ility between age ncies. There are also

Photo I. The entrance to the IWCE show floo r at the Las Vegas Convention Center.
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MOTOTRBOTM and Ham Radio

The ARRLjust filed a Petition/or Rule Making with the FCC con­
cerning a specific modulation format called TDMA (Time Division
Multiple Access). This issue has surfaced recently and has been the
subject of debate in the community of repeater owners and trustees.
The land mobile industry has developed a very efficient and cost­
effective digital standard called DMR (Digital Mobile Radio).
Motorola markets this technology under the name MOTOTRBOTM.
As often happens, some radio amateurs deployed this new Part 90
radio technology on the ham bands. Along the way, someone looked
carefully at the emissio n designator that Motorola was using for
MOTOTRBO and questioned whether it was allowed under Part 97
of the FCC rules. Motorola literature indicates that the emission des­
ignator for this system is 7K60FXE (voice and data mode) and
7K60FXD (data-only mode). The "7K60" portion of the designator
indicates that the bandwidth of the signal is 7.60 kHz, followed by
the "F," which indicates frequency modulation. So far, no problem.
The next letter, "X," indicates a category of modulation that is "cases
not otherwise covered," or simply put, it means "other."
Unfortunately, Part 97 of the FCC Rules does not include "X" as an
allowable emission type. (The last letter D or E indicates Data or
Telephony, respectively.)

The ARRL is requesting a tightly focused rule change which will
remove this restriction from Part 97. The ARRL also asked for an
immediate temporary waiver from the FCC to allow for DMR oper­
ation while the rulemaking proceeds-another good move. I expect
that the waiver will be granted quickly, perhaps before this article is
in print. The actual rule change will probably take a little longer.

It is unfortunate that the FCC amateur rules were written in a way
that apparently disallowed the use of the latest land mobile radio tech­
nology. This is exactly what we don't want to have happen in the
Amateur Radio Service, as it should be a place for easy adoption of
new technology. Future FCC rule making should keep this in mind,
always erring on the side of flexibility. - KfJNR

Another clear trend in LMR co mmunications is the rise in
imp ortance of Intern et Protocol (lP) based networks as a key
part of these wire less co mmunica tio n systems . A typi cal see-

While voice is kin g, access to data is becoming more impor­
tant for public safety. Data capability is attracti ve in man y wa ys:
Imagine a firefighter having instant access to highway maps,
sa te llite photos, and struc tura l diagrams of buildings; or con­
side r a law-enforcem ent office r accessing photos of a sus pect
on his two-way radi o or being abl e to view videos of a crime
in pro gress. Some of these applications are bein g over-hyped,
but having a broadband dat a co nnection wo uld ope n up new
and useful capabilities.

Another noti ce abl e trend at IW,CE was the availability of
multiband radios. This may seem odd to radi o ama teurs since
we are used to VHF/UHF gear that co vers two or more bands.
Historically, the LMR indu str y has been a sing le-band game,
as anyone agency typically wa s licen sed for a few cha nne ls all
on the same band. Accordingly, most LMR was design ed for
one band . Now the manufacturers are offering multiband radios
as LMR users need to span multiple sys tems . On e example is
my local fire district: Years ago it ran VHF radios on 154 MHz,
but now deploys VHF radi os for its ow n cha nne ls and SOD-M Hz
radios for the county-wide P25 sys tem. Currently, the fire trucks
and ambulances carry both VH F radi os and SOD-M Hz radios.
Ha ving all of thi s capability in one radi o reduces the number of
radios required and simplifies the overall sys tem.

The Network

www.cq-vhf.com

Public Safety
One of the purposes of the Amateur Radio Service is publi c

service and emergency co mmunications. Thi s is normally part
of pursuin g the hobb y and not a full -time avocation. We prepare
for an eve nt in which our radi o co mmunication skills can be used
for the public goo d. Thi s is in co ntras t to publi c safe ty commu­
nications where publi c service is an eve ryday event.

At IWCE, a major topi c was the co nvergence of voice and
dat a in publ ic safety radio. As one speaker stated, " In public
safety co mmunications, voic e is king." Th at is, the mo st impor­
tant radio co mmunication is when a first responder presses the
push-to-talk butt on to ge t instant, reliable contact with the dis­
patcher or other first responders (pho to 3) . With lives at stake,
it is clear that the public safety age ncies don 't compromise on
basic vo ice co mmunica tions.

Photo 2. The Rocky Mountain Ham Radio 449.625-MHz
repeater uses a GE MASTR II repeater. (Photo courtesy of

rmham. org)

ama teur radi o repea ters usin g P25 , another ex ample of adopt­
ing co mme rcial technology on the ham bands.

Anoth er new LMR technology is the Digit al Mobile Radio
(DMR) standard, whi ch is marketed by Motorola as MOTOTR­
BOTM. This is a digital radi o sys tem targeted at the busin ess/
indu stri al user and is also findin g its way into the Amateur Radio
Se rvice (see sideba r).
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LTE, or Long Term Evolution
The LTE standard is a fourth genera tion (40) standard developed for the mobil e wireless

industry. The intent is to have one worldwide standard that all mobil e wireless providers ca n
adopt ove r time. LTE is slated to make its way into public safe ty radio due to the recent deci­
sion by the FCC to require LTE as the air interface for all 700-MHz public safety mobile broad­
band networks.

LTE provides for an uplink speed of up to 50 megab its per seco nd (Mbps) and a downlink
speed of up to 100 Mbp s. Th is is a broadband sys tem that can be sca led from 1.25 MH z to 20
MH z in terms of spec trum usage. Th e Block D spectrum assigned to publi c safe ty broadb and
offers 10 MHz of bandwidth in two sections: 758-763 MH z and 788-793 MHz. (Co mpare
this to the 2- meter ham band , which is 4 MHz wide.)

LTE uses a very robu st modulation format ca lled Orthogonal Frequency Di vision
Multiplexing (OF DM) for the downlink. In the uplink, data is mapped onto a signal co nstel­
lation that can be QPSK (Quadrature Phase-Shift Keying), 16-Q AM (I6-leve l Quadrature
Am plitude Modul ation), or 64-QAM (M-Ievel Quadrature Amplitude Modul ation ) depend ­
ing on channel quality.

LTE can employ multiple antennas to improve overall channel throughpu t. This is referred to
as a MIMO (Multiple Input Multiple Output) system where multiple transmit and receive sys­
tems on the same channel are combined to increase the bandwidth.

LTE is a very complex wireless communications format that delivers high data bandwidth to
mobile users. It is ju st now being deplo yed in North America by Verizon Wireless. -KfJNR

Motorola P25
APX 6000XE

•••
I I....
•••••••••

Photo 3. The Motoro la APXTM 6000
portable radio for public safe ty use.

(Photo courtesy ofMotorola)

Photo 4. Touchscreen user interfaces and
smartphonefea tures are starting to influ­
ence the direction of LMR systems.

(il'hone photo courtesy ofApple)
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nario uses backhaul conn ection s between
radio sites that are IP-based , while the air
interface is an LMR radi o format such as
analog FM , P25, or DMR. Thi s con ver ­
ge nce of rad io frequency standards and
net working standa rds has been in
progress for so me time now , but it was
interestin g to see that it still has plenty of
cha llenges . One schoo l of thought is that
you can 't tru st the IP network for instan­
taneous, reliable PTT co mmunications,
while other peopl e argue that IP perfor­
mance will co ntinue to improve and even­
tually LMR will run co mpletely on IP­
based sys tems. I suspect that the rea lity is
so mewhere in between .

An obvious co mpariso n with amateur
radio is the use of the intern et to augment
our Part 97 wireless co mmunicatio ns.
Echol. ink, IRLP (Int ern et Repeater
Linking Proje ct ), APRS (Automatic
Packet Reportin g System ), and D-STAR
are co mmunica tion sys tems that blend
amateur radio with the internet. These sys­
tem s use the internet to expand the capa­
bilities of the ham world , but we often hear
co mme nts about the intern et not being
reliable, espec ially du ring an emergency.

LTE (Long Term Evolution)
While amateur radio is influ enced by

land mobil e radi o, the LMR indu stry is
now bein g influ enced by techn ology
development s in the wire less mobil e
industry. The FCC recentl y announced that
the frequency range known as Block 0
(two sections: 758-763 MH z and 788-793
MHz), dedicated to publi c safe ty broad­
band use, will use the Long Term
Evolution air interface standard. LTE is the

dominant 4G mobile phone standard, ju st
starting to be deployed (see sidebar). The
intent is to have this frequency band ava il­
able nationwide for public safe ty use, with
all agencies using the same LTE form at.
The conference had seve ral sessions that
discussed the cha llenges of getting this
sys tem funded and actually makin g it
work.

Since Block 0 will use LTE, it opens up
the potenti al for public safe ty network s
that also use co mmercia l network s (e.g.,
Veri zon Wireless) for extended coverage .
Th ese hybrid sys tems provide tight co n­
trol ove r the primary network while lever­
aging the infrastructure investment s from
co mmercial providers-that is, a public
safety age ncy might operate its ow n LTE
broadband system that covers its primary
service area but could take advantage of a
mobil e phone LTE sys tem for extended
coverage and redundancy .

Consumer Electronics
Some of the co nfe re nce sess ions

addressed the issue of how ex pectations
fro m thei r radi o users are bein g dri ven by
co nsumer devices such as sma rtphones
(pho to 4). A simple example is that a fire­
fighter might wonder wh y he can' t ge t
dep artment text pages on his phone
instead of on that "old-school" pager?
Similarl y, a poli ce chief ca n already use
his smartphone to listen in to the disp atch
channe l via an online sca nner, so why
isn 't that se rv ice provid ed by his rad io
department ? Sm artphones have SMS
text messagin g, e-mai l, and GPSllocation
services, so why ca n' t the age ncy 's radi os
do this, too?

Visit Our Web Site



New Product: Sierra Radio Systems HamStack Microcontroller Project Platform

References
"FCC Part 90 Narrowband Comp liance," Vertex Standard, <http://www.vertexstandard .

com/imr/resources/narrowband/Vertex_FCC_FS_07 1O_Fi nal.pdf>
Digital Mobile Radio Association: <http://dmrassociat ion.org>
"Overview of the 3G PP Lon g Term Evolution Physical Layer," Jim Zyren, Free­

scale Semiconductor, <http://www. freesca le.com/files/wireless_comm/doc/white_p aper/
3GPPEVOLUTIONWP.pdf>

MOTOTRBO website: <http://mototrbo.motoro la.com/>

Tnx and 73

you' ll agree that the land mobile rad io
industry has a lot in common with "a ma­
teur land mobile." Thanks for taking the
time to read another one of my columns
on the "U tility Mode." I always enjoy
hearing from readers, so stop by my blog
at <http://www.kOnr.comlblog>. or drop
me an e-mai l at the address on the first
page of this column. 73, Bob K0 NR

compiler and is also fully compatible with the Microchip C 18
C language compiler MPLAB IDE and assembl er.

The HamStack Starter Pack includ es everything you need
to design your first project. The pack includ es the CPU board
kit, prototype board kit with solderless breadboard, in-circuit
programm er, power adapter, 93-page "ge tting started" guide
book, and software CD with the Swordfi sh Basic co mpiler and
ham radio project examples.

Sierra Radio design s and manufactu rers high-performan ce
repeater control systems and microcontroller project kits. For
more information, visit the web site at <http://www.ham­
stack.com>.

Sierra Radio is a proud sponsor of the SolderSmoke pod cast
and will be at the Dayton Hamvention® in booth number 406 .
Please stop by and say that you saw this press release in CQ
VHF maga zine.

Th is column drifted away from the
usual focus on amateur radio, but I think

tion, text messaging, and the ability to
download and run applications? This could
open up a new wave of software- driven
innovation in the ham radio community.

Th e pow er and flexibility of microcontrollers can be
applied to man y ham radi o projects. They are used to build
keyers, remotely controlled stations, repeater controller s,
so lar-power controllers, remote antennas switches, antenna
tuners, fan controllers, and much more. The HamStack is
simple enough to help radio amateurs learn to design wit h
and program with microcontrollers and yet powerful enough
to build serious proj ect s. .

The hardware platform is based on the popular Microchip
18F famil y of microcontrollers. Multiple boards can easily
be stacked to create a complete project module. The stan­
dard CPU runs up to 40 MHz and includes 64 kb of program
flash memory, 4k of RAM ,and Ik of EEPROM memory.
Th e 30 10 pins include digital inputs and outputs, AID inp uts,
PWM outputs, SPI , 12C, and RS-232 serial communications.
Extra solder pad s are pro vided to ea sily embed the HamStack
into your own project.

Additi onal board s include a dual8A power relay board, LCD
displa y, 2.4-GHz RF module, temperature sensor, DTMF
decoder, tone generator, etc.

The HamStack comes with the powerful Swordfish Basic

As more capability is loaded into a two­
way radio, we ' ll probably need to reco n­
sider how many buttons we can cram into
the radio. The smartphone gives us a path
there, too, with touchscreen user inter­
faces beco ming well acce pted. Of course,
there are major differences between what
a teenage co nsumer wants in a smar t­
phone and what a first responder needs in
a radio. Mos t cons umer electronics won' t
last very long in a public safety environ­
ment, and then there's that need for
"instant, reliable push-to-talk ."

While we are on the topic, I have to ask,
"Where are the amateur radio manufactur­
ers with regard to this kind of innovation?"
Why doesn't my handheld ham transceiv­
er have a touch interface, network connec-
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The HamStack CPU board. Relay board stacked on a CPU board.
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By Bill Brown," WB8ELK

UP IN THi:: AIR
New Heights for Amateur Radio

High-Altitude Photography

Photo 1. Stratospheric view ofa thunderstorm taken by a GoPro Hero HD camera
*12536 T 77. Findlay, OH 45840 on the Olde Towne Middle Schoo l's Titans In Space balloo n. (Co urtesy of Bill
e-mail: <wb8elk@aol.com> Richardson. N5VEl)

Space flight by Olde Towne Middl e
School in Gluckstadt, Mississippi.

Flip Ultra
I' ve been using the Flip Ultra and Flip

Ultra HD pocket ca mcorders quite suc­
cessfully for a few yea rs now (www. the­
flip .com ). I like the fact that you ca n use
lithium AA batteries instead of the
rechargeable pack that is provided , which
gives you more than enough battery life
for a typical two-hour balloon flight. The
main drawback is the two-hour lim it on

needed durin g flight. You do have to buy
an SDHC memory card for it but this does
give you the option to record for seve ral
hours instead of the one- to two-hour limit
impose d by other handheld ca mco rders
on the market.

The photos and videos are wide-angle
and give you a fisheye effec t that enhances
the effect of the curve of the Earth as seen
from a stratospheric perch. More informa­
tion can be found at: <http://gopro.com>.
Photo I shows an image captured by Bill
Richardson, N5VEI's HeroHD camera
dur ing the recent KC5NXD Titans In

Seemingly designed for high- altitude
balloon flight , this compact, high-defini ­
tion video ca mera is offered for the
extreme sports enthusiast. A waterproof
housing and a variety of mounts for hel­
met cams, surf boards, raci ng cars, and
the like is available . How ev er , for a
NearSpace payload it appears to be best
to ju st expose the camera lens to the out­
side and keep the rest of the camera body
warm inside a Styrofoam" payload box.

It' s a very lightw eight and small cam­
era that reco rds video in I080p HD and
pro vides an option to take co ntinuous
high-qu alit y 5-megapixe l photos at a
variety of timed intervals. It has a built ­
in lith ium rechargeable battery as well as
a backp ack battery modul e to add more
life. I like the way the optional extra bat­
tery pack and the optional LCD display
stack and snap onto the back of the cam­
era. Since weig ht and battery life are a
major co ncern, it' s great not to have to fly
the extra weight of the LCD display or
have it drawi ng curre nt whe n it' s not

GoPro Hero HD

With the latest advances in light ­
we ight, high-resolution digit al
still and video cameras, it' s now

possible to take amazing photos from a
high-alt itud e balloon that riv al photo s
taken by astronauts in space. When I sent
my first film camera up into the stratos­
phere in 1987, my on ly option was a 35­
mm pocket film cam era. The fellow who
developed my film at the photo shop
asked me, "How' d you take these photos?
Are you an astronaut?"

Here are a few cameras that have been
flown successfully on NearSpace balloon
missions. This list is not exclusive, as
there have been a number of other brands
and models that have been flown suc­
cessfully. I' ve chose n a few of the ones
that are easy to config ure and have fea­
tures that make them ideal for balloon
missions.
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Photo 2. Still-frame ofFlip Ultra f ootage ofa balloon bursting
at 95,000 fee t. (Courtesy of Space t'ortlndiana.co m)

reco rding tim e, which ofte n doesn 't give you enough time to
reco rd the landing phase of a balloon mission .

It is very easy to set up . All you do is turn on the ca mera and
hit the big red button to start recording. Th e memory is embed­
ded in the ca mera, and there is no option to expand it with a
mem ory card. Th e good news is that it has a built-in USB jack
that flip s out (hence the name "Flip") to allow you to downl oad
the video directl y to your co mputer.

Photo 2 shows a still fram e of a ball oon burstin g at 95 ,000
fee t as taken by the Flip Ultra. You can actually hear a very

Photo 3. The Canon Powersh ot A560 can easily be config ured
fo r high-altitude fl ight with the CHDK scrip t.

loud pop as the ball oon burst, even though it' s a near- vacuum
at that altitude.

Canon PowerShot
Som e of the olde r versions of the PowerShot series ca n be

obtained quite reaso nably on eBay. I' ve flown the A560 and
A5 70 models for so me time now (photo 3). Th ey allow yo u to
use AA lithium batteries and store the photos and videos on SO
mem ory cards. Th e real power behind these ca me ras is that a

I, I

Photo 4. The thin blue line in the upper left is the Earth 's atmosphere as seen fro m the edge ofspace. Taken with a Pentax W90
aboa rd the Pell City High School fli ght. (Courtesy of Ed Tyler. N4EDT)
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Photo 5. The HobbyPartz mini -FPV video camera weighs less
than an ounce.

__- Camera Lens

small script can be stored directly onto the SO memory card to
make these cameras do amazing things not origina lly intended
by the manufacturer. You can set it up to take conti nuous pho­
tos (or video clips) at a variety of time inverv als and even change
expos ure and zoom setti ngs. The script program is called CHDK
(Canon Hack Development Kit) and is avai lable as a free dow n­
load at <http ://chdk.wikia.com>, Not all PowerS hot cameras are
supported, so be sure to check the websi te before buying a par­
ticular model.

6 X 9 Paperback $17.95

8.5 X 11 Paperback $19.95

New! CD Versi on $14.95

Buy both for only $29.95

Back by popular demand!

8.5 X 11 Paperback $19.95

New! CD Versi on $14.95

Buy both for only $29.95

The Quad Antenna
by Bob Haviland, W4MB
A comprehensive guide to the construction,
design and performance of Quad Antennas .
Chapter titles include General Concepts ,
Circular-Loop &Arrays , Rectangular & Square
Loops, Multi-Element Quads, Delta Loops &
Arrays , Design Variations , Optimizing a Quad
Design and more!

The Vertical Antenna Handbook
by Paul Lee, N6PL

You'll learn basic theory and practice of the
vertical antenna. Discover many easy-to-build
construction projects.

Lew McCoy onAntennas
by Lew McCoy, W11CP

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

6 X 9 Paperback $15.95

VHF Propagation Handbook
The Practical Guide for Radio Amateurs

by Ken Neubeck, WB2AMU &
Gordon West, WB6NOA

The combined ham radio exper ience of the
authors represents many years of VHF

observations and research . Tropo Ducting , Sporadic-E,
Aurora, Meteor Scalier, F2 Propagation, TEP , Combo Modes ,
it's all here!

Pentax W90
Ed Ty ler, N4E DT, tested this 12.l -megapixel camera dur ing

the recent Pell City High School balloon launch in Pell City,
Alabama (photo 4). It' s a waterproof camera and has an eas ily
configurable way of taking continuous photos in a selected time
interval between photos. It has a bu ilt-in rechargeable battery
pack. However, after taking 200 photos during the gro up's lat­
est two-hour flight it still had most of its battery charge left.

~~:~~~~ 33 Simple Weekend Projects
by Dave Ing ram, K4TWJ

Do-it-yourself electronics 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 .

6 X 9 Paperb ack $17.95

Shipping & Handling: US: $7 for first item, $3.50 for 2nd and $2 for each additional.
CN/MX $15 for first item, $7 for 2nd, $3.50 for each add'l. All Other Countries : $25 for
first item, $10 for 2nd, $5 for each add'l.
CD Only: USA $5 for one $3 each add'l; CN/MX $10 for one $7 each add'l; All Other
Countries : $15 for one $10 each add'l.

Book & CD to a single address =ONE iteml

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

:::;~ AM EX 516-681-2922; Fax 516-681-2926 E3~
Order Toll-Free 800-853-9797

Hobbypartz FPV cameras
I've flown Hobbypartz' s mini-FPY video camera (photo 5) on

several flights. It' s about the same size as a USB thumb-drive
and takes 640 x 480 quality video. The audio recording is quite
amazing for a camera that fits in a shirt pocket. This camera uses
a micro-SO memory card and has a USB connection for down­
loading directly to a Pc. It' s very low-cost and weighs less than
an ounce. I' ve duct-taped them to the outside of my payloads as
a last-minute experiment, and they' ve worked for over 30 min­
utes on the tiny rechargeable internal battery pack. With the addi­
tion of an external 5 volts supplied via the USB connection, this
should work well for an entire flight. You can view this camera
as well as a recently added HD version on the FPY page link at:
<http ://www.hobbypartz.com> .

Have fun showing your friends photos that convince them that
you're an astronaut. I'm sure many new camera offe rings will
pop up in the near future with new features and increased reso­
lution that are just begging for a lift to Near Space.

73, Bill, WB8ELK
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Announcing:

The 2011 CQ World-Wide VHF Contest
Starts: 1800 UTe Saturday, July 16, 2011

Ends: 2100 UTe Sunday, July 17, 2011

Please allow6-8weeks lor deliveryof flrsllssue

Good News for the
VHF/UHF Enthusiast

._,"""'- .....-------:::.:..-=..------'-.."-'----

Foreign Air Post
39.00
78.00
117.00

DON'T MISS OUT
CALL TODAY

VElXE
36.00
72.00
108.00

USA
26.00
52.00
78.00

1 Year
2 Years
3 Years

The all-time favorite magazine
for the VHF/UHF enthusiast .
CQ VHF is better than ever
and here to serve you!

By taking advantage of our
subscription specials you 'll save
money and have CQ VHF
delivered right to your mailbox, '
Only $26 for four information­
packed quarterly issue s. Or
better yet . enter a two or three
year subscription at these special
prices. As always. every
subscription comes with our
money back guarantee.

Mail your order t o:

CQVHF • 25 Newbridge Road • Hicksville, NY 118 01
Subscribe on line at www.cq-vhf.com

FAX your order to us at 516 681-2926
Call Toll-Free 800-853-9797

assistance (OX cluster, packet , etc .) is now permitted in all
categor ies. Self-spotting is not permitted except by digital
EMEIMS stations posting callsign, frequency, and sequence
only. Two-way interactive "chats" are not permitted.

Awards : Certificates are awarded to high-scoring stations in
each USA state, Canadian province, and OX country in cate­
gorie s with outstanding effort. Rover certific ates are awarded
on a regional basis.

Club Co mpe tition: Credit your club for aggregate club
score. See <http ://www.cqww.com/c1ubnames.htm> for list of
registered clubs. Follow directions for registering your club if
not already listed.

Log Submissions: Send Cabrillo formatted logs via e-mail
attachment to: <cq vhf@cqww-vhf.c om> with subject line:
Callsign [used in the contest] only . It is strongly recommended
that paper logs be entered on-line via "Web Form for Typing in
Paper Logs" link at <http ://www.cqww-vhf.com>orpostmarked
by September I, 20 II to: CQ VHF Contest, 25 Newbridge Rd.,
Hicksville , NY 1180I USA. Callsigns of electronic logs received
are posted at: <http://www.cqww-vhf.com>.

Co mplete Rul es: Complete rules are in the June issue of CQ
magazine and at <http ://www.cqww-vhf.com>.

Shipp ing & Handling: US: $7 for first item , $3.50 for 2nd and $2 for each additional.
CN/MX $15 for first item, $7 for 2nd , $3.50 for each add'l. Ali Other Count ries: $25 for
first item, $10 for 2nd , $5 for each add'l.
CD Only: USA $5 for one $3 each add'l; CN/MX $10 for one $7 each add'l; All Other
Countries : $15 for one $10 each add'l.

Book & CD to a single address = ONE item l

424-page, 8.5 X 11 Paperback $39.95
New! CD Version $29.95
Buy both for only $59.95

Here's a sampling of what you'll find inside
this fUlly revised and updated third edition!

• Too Lowan SWR Can Kill You
• The View into the Conjugate Mirror
• Standing-Wave Development and

Line Impedance

• Using the Smith Chart
• The Line Match Problem
• Computer Programs for Impedance

Matching

• The Quadrifilar Helix Antenna
• Dispelling New Misconceptions

Concerning Wave Interference in
Impedance Matching . . . and more!

REFLECTIONS III
by Walter Maxwell, W2DU

~"" .1 CQ Communications, Inc . ~.
IV - 25 Newbridge Rd., Hicksville, NY 11801 •_~
.~'~I www.cq-amateur-radio.com ~:

Order Toll-Free 800-853-9797

RULES SUMMARY
Bands: 50 MHz (6 meters); 144 MHz (2 meters)
Categories: Single-Op All Band

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

6 continuous hours operating)
Rover ( I or 2 ops mobile/portable operating from

2 or more Grid Locators)
Multi-op

QSO Exchange: Maidenhead Grid Locator to 4 digits
(e.g., FN41]
Mult ipliers: Total number of different Grid Locators worked

per band.
Scoring: Work stations once per band regardless of mode.

Count I point per QSO on 50 MHz and 2 points per QSO on
144 MHz. Total QSO points x Multip lier = Final Score .

Rovers only: Final score = Sum of QSO points from each
Grid Locator visited x sum of different Grid Locators worked
from each Grid Locator visited .
Note the fo llowing change in rules! Passive QSO alerting

!
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By Kent Britain,* WASVJB

ANTtNNAS
Connecting the Radio to the Sky

Getting Ready for the CSVHFS Conference

The Central States VHF Society Conference in Irving, Texas
will be this held July 29-30. I hope to see many of you
there. In giving you a bit of background of one important

aspect of the conference, I would like to point out our roving
antenna range. Marc, WB0TEM, takes care of the 50-MH z, 144­
MHz, 222-MHz, and 432-MHz antenna measuring, and photo I
shows his antenna range at a recent CSVHFS conference.

I take care of 902 MHz though 24 GHz, and sometimes even
higher. In photo 2 are some of my microwave sources. On a typ­
ical Friday morning, Marc and I measure 100-1 25 antennas.
Even if you can' t actually attend the conference, you may know
someone who will. If this person has a bit of space, and you have
an antenna you have wondered about, here is your chance to get
it tested. This way we skip the specifications of the antenna com­
panies and measure the antennas side-by-side at the same time
under the same conditions.

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

On the microwave range we take time to let you tweak
your antenna designs as in photo 3. Qu ite often, moving a dish
feed in or out a bit can pick up severa l dB and help clean up
the antenna pattern , or you can even try out different feed!
dish combinations.

Think you have invented a new super-duper gazi llion-dB
antenna? I have a HP415E and detector diode wait ing for you.
Some day I'll have to mention the 123-dBi gain, 1296-MHz
antenna a chap submitted to me. It' s a long story, and the lad
had some interesting problems mixing linear and algometric
math, but for a dish antenna to have 123-dBi gain at 1296 MH z,
it would need to be about the size of the state of Texas. I' m
afra id when we tested it he came up about III dB short of his
prediction. However, here is your chance to find out how well
that antenna reall y works.

Central States VHF Society Proceedings
As vice-president of the Central States VHF Society, one of

my duties this year is to asse mble our conference proceedings

Photo I. 50-MHz antenna testing at the CSVHFS Confe rence antenna range.
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Photo 3. Testing the K5VH dish at the antenna range.

800-877-8433

cOmmdnD&
PRODUCTions,

Call for our FREEinformation kit

ore-mail us at:
info@commandproductions.com
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P.D.Box3000 • Sausalito, CA94966·3000

Our proven home study course has
been used by a wide range of clients
from the Navy, to industry, schools and
to individuals just like you. Itworked for
them, itwill work for you!

Turn your interest inelectronics into a
high paying career inCommunications.
Radio, Television, Avionics, Maritime,
Radar, and more! Earn your

FCC COMMERCIAL LICENSE

GET ALIFE.
GET ACAREER.

Photo 2. Antenna range sources.

design ? Maybe a hand y modificat ion to
a VHF/UHF radi o? Or so me station
accessory? I am very interested in any
material you may have. You can e-mail
me direct ly at < wa5vjb@amsa t.org> and

such as the ones show n in photo 4. Here
is your chance to ge t that neat idea on a
VHF or UHF topic publ ished. Do you
have an interes ting way of mo unting
antennas? Perhaps an intere stin g antenna
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A Quick Field Note

You , our readers, ofte n come up with some of the best ideas
for future columns. If you have any antenna questions or anten-

Visit Our Web Site

73, Kent, WA5YJB

Photo 4. Past CSVHFS Conference Proceedings.

Photo 5. The VHF wingnut.

na projects you wou ld like to perhaps see printed in a future
column,just drop me a note. Snai l mai l to my QRZ.com address,
or an e-mail to<wa5vjb@amsat.org> works fine. For addi tio nal
antenna projects, you ca n visit <http://www.wa5vjb.com>.
"Reference" section. The weat her is is now great, so go put up
some more antennas!

Foreign Air Post
61.95
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171.95

VE/XE
49.95
92.95

135.95

Spring 2011

USA
36.95
66.95
96.95

1 Year
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3 Years

When operating portable or messing around on the antenna
range, I like to use wing nuts on my U-bolts as shown in photo
5. However, for some reason I never seem to have enoug h of
those little wing nuts. I did learn , though, that you really on
need only one per U-bo lt. The standard nut can be brought down
to finger tight, and then really tighten it down with the wing
nut. Therefore, two are hand y, but with just one you can still
tighten down just as hard.

If you enjoy Amateur
Radio, you'll enjoy ,
Fun to read, interesting from cover to
cover, written so you can understand it.
That 's CO. Read by thousands of peo­
ple each month in 116 countries
around the world .

It's more than just a magazine.

CO also sponsors these world-famous
award programs and contests: The CO -_~...
World -Wide OX Phone and CW Contests, the CO
WAZ Award , the CO World-Wide WPX Phone and CW
Contests, the CO World-Wide VHF Contest, the CO USA­
CA Award , the CO WPX Award , the CO World-Wide 160
Meter Phone and CW Contests, the CO World -Wide RTTY
Contest, the CO 5 Band WAZ Award , the CO OX Award ,
CO iOX Award , CO OX Field Award , CO OX Marathon and
the highly acclaimed CO OX Hall of Fame .

we can disc uss your topic. Are you going to be in Irving, Texas
Ju ly 29-307 We may eve n talk about a techn ical presentation
for the conference. For the latest informatio n on the CSYHFS
Conference, visit <http://www .csvh fs.org>.

Future Projects
It looks like there is a good chance that the big dish at

Arecibo will be activated again on EM E in a yea r or so. Right
now I'm looking a different ways of making the wood-boom
Cheap Yagis much longe r, plu s a combination ofphasing har­
ness wit h mo un ting poi nts such that the antennas ca n be
mounted for vertical, horizontal, rig ht-hand circular, or left­
hand circular polarization .



VHF Propagation
by Neubeck, WB2AMU &
WestWB6NOA

A comprehensive source-book
on VHF propagation by two
great autho rs. Includes : Tropo

ducting , Aurora, Meteor Scatter, TEP ,
Sporadic-E. Combo Modes and more !

6 X 9 Paperback $15.95

A YearofDX
by Bob Locher, W9KNI

Look over the shoulder as
the author works country
after country, in pursuit of
the Holy Grail - winn ing the
CQ OX Marathon .

6 X 9 Paperback $19.95

Lew McCoy onAntennas
by Lew McCoy, W11CP

Unlike many technical publications, •
Lew presents his invaluable anten­
na info in a casual, non-intimidating
way for anyone!

8.5 X 11 Paperback$19.95
New! CD Version $14.95
Buy both for only $29.95

co VHF Specialty Pak
1 DVDcontains 3 programs :
Getting Started in Satellites
Getting Started in VHF
Getting Startedin Packet
Order VHFDVD $~ $18.00
Any 2 Paks only $35.00 3 Paks only $52.00

"Getting Started" DVD Paks
co Ham Radio Welcome Pak
1 DVDcontains 3 programs :
Ham Radio Horizons
Getting Started in Ham Radio
Getting Started in VHF
Order HAMDVD~ $18.00

CO HF Specialty Pak
1 DVDcontains 2 programs:
Getting Started in DXing
Getting Started in Contesting
Order HFDVD~ $18.00

The Quad Antenna
by Bob Haviland, W4MB

Comprehensive guide to the
construction, design and perfor­
mance of Quad Antennas.
General Concepts, Circular­
Loop & Arrays , Rectangular &
Square Loops , Multi -Element
Quads and more !
8.5 X 11 Paperback $19.95
New! CD Version $14.95
Buy both for only $29.95

Reflections III
by Walter Maxwell, W2DU

Includes all the informat ion in
Reflections I & II and much ,
much more ! This fully revised
and updated, this 424-page,
third edition is truly a must have !

424-page,8.5 X 11 Paperback $39.95
New! CD Version $29.95
Buy both for only $59.95

6 X 9 Paperback $19.95

The Complete DXer
Third Edition

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

6 X 9 Paperback $19.95

6 X 9 Paperback $12.95

"Up Two" byG3SXW
Are you a DX'er? Have you
longed to be on the other
side of the pile-ups? Do
you dream of taking a rig to
exotic locations? If your
answer to any of the above
questions is yes , this book
is certain to bring you the vicar ious
thrills of operating from exot ic places.

Niftyf-Z Guide to
PSK31Operation
A Complete PSK31
Operating Guide!

Using DigiPan software as a
basis , a deta iled step-by­
step approach is used for conf iguring your
interface hardware, software and computer
system for PSK31 operation . Detailed
instructions and computer screen shots
are prov ided for several Windows
operating systems.

The NEW Shortwave
Propagation Handbook
by W3ASK, N4XX &
K6GKU

W6SAI HF Antenna Handbook
by Bill Orr , W6SAI

W6SAI was know n for his
easy -to-u nderstand writing
style. In keeping with this
trad ition , this book is a thor­
ough ly readable text for any
antenna enth usiast , jam­
packed with dozens of inex­
pensive, pract ical antenna
projects that work!

8.5 X 11 Paperback $19.95
New! CD Version $14.95
Buy both for only $29.95

8.5 X 11 Paperback $19.95

New! CD Version $14.95

Buy both for only $29.95

This authorit ative book on
shortwave propagation is your
source for easy-to-understand
information on sunspot activity,
propagation pred ictions ,
unusua l propagat ion effects and
do-it-yourself forecasting tips.

33 Simple
Weekend Projects
by Dave Ingram, K4TWJ

Do-it-yourself electronics
projects from the most basic
to the fairly sophisticated.

Practical tips and techniques on creating
your own projects.

6 X 9 Paperback $17.95

Shipping & Handling: U.S. add $7forthe first item, $3.50for thesecond and$2for eachadd'i item. FREE shippingonorders over $100 to one U.S. address. CN/MX'$15 for 1st
Item,$7for 2nd and $3for eachadd' i. All Other Countrles'$25 for 1st Item, $10 for 2ndand$5 foreachadditional. Buy Both=slngle item!

CQCommunications, Inc., 25 Newbridge Road, Hicksville , NY 11 801
Call: 1-800·853·9797 . Fax: 516-681·2926. website: www.cq-amateur-radio.com
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By Rich Arland,* K7SZ

BEGINNi::R'S GUIDE
All you need to know but were afra id to a s k

A Journey to the High End of 2 Meters

Here is my version ofa nifty dipole that originally came with a Bearcat scanner. This
one is centered on 146.00 and made from a 20-ft. length ofRG-174, terminated in a
BNe. This antenna wads up into a very compact and ultra-light package for inclu­
sion in my emergency bag. There is a BNe-to-SMA connector that fits the top of the

VX-3R HT. It can be deployed either in vertical or horizontal polarization.

Over the last few columns we main­
ly have focused on trying to put
together a decent weak-signal sta­

tion without having to take out a second
mortgage or sell the family jewels. This
time we are going to the "other end" of 2
meters to explore some virgin territory.

Since this is a basic column for new­
comers to the ham radio hobby or to those
folks who have had a license for a while
and want to exp lore the VHF+ regions of
our spectrum, we'll keep to the basics and
hopefully provide some food for thought.

The old Novice Class license ushered
tens of thousands of us into the amateur
radio hobby. It was our first stepping stone
in a vibrant, exciting, and multifaceted
hobby that has its roots in the very begin­
ning of radio at the tum of the 20th centu­
ry. With the Novice license we had limit­
ed access on the 80-, 40-, and 15-meter HF
bands and a small segment of 2 meters, as
well. A few years ago the FCC did away
with isuing the Novice license and now the
entry-level license is the Technician Class,
which provides a portion of 10 meters and
a vast amount of spectrum above 30 MHz.

Almost without exception, the first
radio that a new Technician Class li­
censee purchases is a 2-meter hand-held
transceiver (HT) or a dual VHFIUHF HT.
There are a multitude of choices out there
for the newly licensed ham, to be sure.
The crop of HTs currently available has
some ingenious features and extremely
wideband coverage for a very frugal
price. A quality dual-band HT is a great
purchase. The ability to cover 2 meters
and 70 centimeters along with a wide­
band FM/AM receiver can playa very
critical role in an emergency. That is the
focus of this column. What can you real­
ly do with that new VHF/UHF HT? Stay
tuned; you're gonna love this!

More on Emergency
Communications

A while back we covered emergency
communications (EmComm) and why it

*770 William St. SE, Dacula, GA 30019
e-mail: <k7sz@arrl .net>
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is crucial for every amateur radio opera­
tor to become active in their local
Amateur Radio Emergency Service
(ARES) and Radio Amateur Civil
Emergency Service (RACES) group. It's
the "right thing to do." We have a unique
hobby that allows us to give back to our
communities. Steeped in tradition, hams
helping out in times of natural and man­
made disasters are well documented.

What is not so well covered is what can
be done by the individual amateur radio
operator with an HT if he/she is sudden­
ly thrust into an emergency situation
unrelated to a disaster. I don't know about
you, but my itty-bitty Yaesu VX-3R dual­
band HT is on my person all the time I
am awake! Sound a bit over the top? Not
really . While I have a cell phone , as does
my wife, we both have been in the posi­
tion of watching the failure of the cellu­
lar telephone system when it becomes
severely overloaded during emergencies.
A small HT gives us a more secure form
of communications than cell phones, and
that gives us a warm-fuzzy.

To be sure, there are other HTs out there
besides the VX-3R, but we chose this par­
ticular model for its minuscule size, 1.5W
power output (on 2 meters), and phenom­
enal wide-band frequency coverage. In
short, our little Yaesu powerhouses can act
as a scanner, covering most of the
EMS/fire/police analog FM frequencies ,
civilian/military VHF/UHF aircraft fre­
quencies, AM and FM commercial broad­
cast, and a whole bunch of other radio ser­
vices. In short , it can keep you informed
during emergencies, offer an escape while
sitting in a shelter, and, of course, keep
you in contact via a simplex or repeater
frequency. When I say that my 3R is
always with me, I mean just that-ditto
with my wife Patricia. We have a pre­
arranged frequency that we will meet on
should something dire happen .

Call me crazy, but all you have to do is
check out the "lessons learned" from the
Christchurch, New Zealand earthquake
disasters to become a firm believer in
being prepared. In a nutshell, Christ­
church, a modern city with professional

Visit Our Web Site



Jfo und this EDC courier bag on Ama zon.com for around $25,
about one-third the price of an almost identical bag! J opted
fo r the inexpensive version and have been well pleased. There
is enough room for most of the things that J need on a daily
basis for emergency radio gear, and general bopping around
town. The Yaesu FT-60R dual -band HT sits in an end pocket
with spare antennas and batteries. ARES credentials, bottles
ofwater, several power bars, a knife, a Leatherman multi -tool,
compass, fl int/steel fi re starter, #20 test monofilam ent fis hing
line, along with other "stuff," all designed to get me back home

in an emergency.

fire, police , and EMS personnel, state-of-the art hospitals, and
profe ssional disaster mitigation personnel suffered back-to­
back earthquakes, resulting in billion s of dollar s in physical
destruction, loss oflife, and in general turned a modern city into
a third world hell-hol e in a matter of minute s! My plans over
the top? I hardly think so!

Summertime "FUN" (?)
It' s that time again! The time when many of us soft-skinned

humanoids drop what we're doing and head for the great out­
doors! Yup, it' s time to "hit the bush" and enjoy nature up close
and personal. Unfortunately, with this annual migration from
the comfort of our living rooms and large , flat-screen TV s into
the wilds of the bush, often things can go wrong-in some cases,
terribly wrong . That is where ham radio can come into play and
offer a way to summon help.

All over the country there are conscientious radio amateurs
who regularly monitor 146.52 MHz simplex just in case some
hiker , camper, or outdoor explorer gets into trouble and tries to
summon help via 2 meters FM. Therefore, it behooves all hams
who venture into the bush to take along a quality HT, extra bat­
tery packs, and some form of extern al antenna that can be
employed to summon help . This does not need to be anythin g
really fancy. In my case I have my trusty Yaesu VX3R dual ­
band HT, spare alkalin e battery pack, and a coaxialdipole anten­
na. Using a piece of 550 para-cord thrown over a nearby tree
limb, I can hang the dipole vertically, weight the other end with
a rock, and now I have a very efficient elevated antenna that
will perform well and weighs almost nothing. While you might

Features Include:
• End of Transmit Tone
• Inactivity Timeout Timer
• (5) Remote Control

Output Switches
• 10/1OOBASE-T Ethernet,

100Mbps; RJ-45
• Web-Based Setup Page
• RS-232 Port for Setup and

Operational Display

Computer Automation Technology Inc.
CAT-Link Internet Controller

Attention Repeater Operators!
The CL-100 was specially developed toprovideInternet

connectivity toyour existing repeatercontroller or remote
link transceiver without theneed of a supporting computer

• Voice Synthesizer
• Transmitter 10
• (8) Programmable

IP Addresses
• IP Address Voice

Announcements
• DTMF Pad Test
• COR Timeout Timer
• PTT Timeout Timer

Computer Automation Technology Inc.
4631 N.W. 31st Avenue, Suite 142,

Fort Lauderdale, Florida 33309
Phone: (954) 978-6171 Internet: www.catauto.com

The CL-100 connects directly toa DSL or CABLE modem.
It can also beconnected to aportonyourrouter and
share yourexisting high-speed Internet connection.

--- - --- - - --- ---
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Popular Communications
25Newbridge Road, Hicksville, NY11801
Phone: 516-681-2922; Fax 516-681-2926

Visit our website: www.popular-communications.com

USA CN/MX Foreign

1 Yr 32.95 42.95 52.95

2 Yrs 58.95 78.95 98.95

3 Yrs 85.95 115.95 145.95

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

Listening is onlyhalf the fun...

POPULAR COMMUNICATIONS
is the other half!

The World's most authoritative monthly
magazine for Shortwave Listening and

Scanner Monitoring.
Read bymore

active listeners world-wide.

www.cq-vhf.com
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This dual-band miniature HT is a God-send. I picked up two
spare antennas-a mini-rubb er-duck and a longer dual-band
whip (on the HT)-and the stock antenna are shown along with
the cloning cable and the spare "AA" alkaline battery pack.
This makes up my emergency radio package, which stays with

me all the time.

be skeptical of using an HT such as the VX3R with only 1.5
watts of RF output, that power level is only a little over one­
half an S-unit below a standard 5-watt HT. Remember: It' s the
little things in life that make the difference . In this case Patricia
and I have peace of mind when camping and hiking .

I suppose you' ll be asking, "So what happen s if you get into
trouble and make contact using 2 meters FM?" Obviously, if
you know where you are or have a hand-held GPS unit and can
give the responding station your actual position , you are in good
shape to be rescued in short order. However, what happen s if
you don 't know your actual location ? How can help be sum­
moned with any hope of actually finding you and/or your party?
Read on, and this is where it gets interesting.

Hunting the "Fox"
On Saturday, April 2, our local Gwinnett County ARES group

engaged in a spring Simulated Emergency Test (SET) to aug­
ment the annual SET normally held each fall. The object of this
spring SET was to track some jamming transmitters who were
causing malicious interference to two of our ARES repeaters.

The idea behind this type of exerci se is to form into several
teams of two or three ARES members, and using radio direc­
tion finding (RDF) equipment, take measurements (referred to
as "cuts") on the interferin g transmitters, lay bearing lines on a
map, and triangulate these readings to find the offending trans­
mitter(s). Sounds simple, right? Oh, grasshopper, you have sooo
much to learn! !

Suffice it to say that becoming proficient in RDF techniques
is a precise application of radio savvy, technical knowledge
regarding your gear and practical orienteering (finding your
way using a map and compass), and , last of all, blind luck! (For
more on RDF, see Joe Moell, KfJOV's "Homing In " column
elsewhere in this issue.- ed.)

RDFing (also called "fox hunting" in ham radio circles) is a
specialized skill set that must be practiced regularly and often
in order to maintain a high degree of readiness and operating
skill. Unfortunately , we (as in the whole of amateur radio ) do
not do this nearly often enough to maintain a high degree of
proficiency. In short, you can have all the technology in the
world, but if you don 't know how to use it effectively you' ll
end up chasing your tail all over the landscape (in our case,
Gwinnett County).

What do you need to play this game? Some form of radio,
naturally. It can be as simple as your HT or your mobile rig. An
antenn a-anything from a rubber-duck to a multi- element Yagi
or quad, and loops work okay, too. Maps are a must: Topo maps
are the best (Topo USA , a computer program for sale at
Amazon.com for around $30 is excellent if you have a laptop
or notebook computer and battery packs). You also need an
attenuator to drop the signal going into your radio ' s receiver as
you get nearer the "fox ." Get a good-quality compass, and do
not skimp here! Get a good one rated for orienteering. The
cheapies just don't work well ; I know from practical experi ­
ence. Don 't forget some way to become "mobile"-vehicle (car
or truck), bicycle, or "shank's mare" . . . your choice !

The idea is to first listen for the intruding signals. Then find­
ing an elevated location (hilltop, rise of ground, climbing onto
a roof [being careful not to fall !]), and cut the frequency to get
a basic bearing. Read the bearin g on your compa ss and then plot
a vector (straight line on the map from your present location
along that bearing) to show the suspected line between you and
the offending transmitter.

Here is where the fun begins! Then you get on the road and
find another high spot and do it all over again. After three or
four cuts from different location s your vector lines should inter­
sect at some point on the map and that is where your offending
transmitter "should be." Oh, grasshopper, if it were only that
simple! As we will see, there are a number of factor s that will
affect your bearin gs/vectors.

One of our group ' s "technical heavies," Eddie Foust,
WD4JEM, wrote a terrific after-action report on our Saturday
antics and I have permi ssion to publish Eddie ' s work here in
my column. Without further ado, here' s Eddie:

It was great to see everyone who came out this morning for the ARES
exercise. Greatj obJan, K2HJ, Dorothy,N2DLJ, Karen, KI4HPP, Kyle,
W4KDA, and Emory (EM0 RY??) for setting up two hidden trans­
mitters, one on VHF and one on UHF. Two team s led by David ,
WA8LRL, and Dave, KA4KKF, organized and headed out from the
Lawrenceville repeater site to find the hidden transmitt ers.

Using only simplex communications between team members (and
some cell calls) the teams coordinated their efforts to find the foxes .
While in the allotted amount of time neither team actually got to the
foxes, but we all had a great time and a great lunch. Looking at our plot­
ted bearings, we were on the right track; we just needed some more time.
But hey, that' s the way most fox hunts go anyway. If you went fishing
and always caught fish it would get a little boring after a while-not!

In the wrap-up we discussed a few items that are important when
fox huntin g: A compass, mechanical or electronic (smart phone, etc.),
is subject to interference from many things that will give you erro­
neous readings. Thin gs such as granite rock and/or any structure (man­
made or natural ) with iron or steel in it and anything with electrical
current flowing , including automobiles, radios, antennas, power lines,
buildin gs, wrist watches, cell phones, pace makers, and metal writing
pens can adversely affect your compass readings . One trick I like to
do when taking a compass heading is to peak and null my beam head­
ing, and then with the beam pointed toward the best peak , or some-
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I hope you have enjoyed this journ ey
to the "o ther" end of 2 meters. Fox hunt ­
inglRDFing is a hot topic at some ham
radi o clubs . Why not try it with your
group and let me know your progress?
After all, this column is your s not mine ,
so let me hear from you. As always, feed­
back is welcome. 73, Rich , K7SZ

Discount Prices - Great Service - 24 x 7x 365

Alinco , ARRL, Arrow Antennas, Comet, Chameleon,
Daiwa, ORE, Heil, Jetstream, LDO, Uniden, W2IHY, West

Mountain, Wouxun and More

row in (triangulate) bearings from var ious
locations to pinpoint the transmitt er location.

Happy Hunting!-Eddie Foust, WD4JEM

My thanks to Eddie , WD4JEM, for his
exce llent insight into our Saturd ay fox
hunt. While no group of hunters actuall y
found the "foxes," we had fun, but most of
all we learned that we need a lot more prac­
tice in the future to become really profi­
cient in RDFin g. One topic that Eddie did
not cover was Doppler RDF units (check
Ramsey Electronics for a medium -priced
kit) which electronica lly scan several
dipole antennas on the roof of a vehicle and
yield a visual readout inside the cab. The
next step in the evo lution of Doppler RDF
units will be coupling the output of the
RDF unit to a laptop computer to provide
on-the-mo ve vectoring for the chase vehi­
cle. Isn 't technology wonderful ?!

times the null , I lay down the beam and radio
on the ground pointin g in the bearing direc­
tion. I then step back a few feet and use my
compass to sight the beam heading. Thi s way
the beam and radio will not be the cause of
compass error.

Beam headings can be affected by reflections
from nearby cars, trucks, build ings, or other
objec ts that can reflect radio signals, all of
which can cause you to go off in a wrong direc­
tion. If in doubt, it is always good to plot the
bearing and then move a few hundred feet away
and plot again to see if the bearings are on track
with each other or each have a mind of its own.
When hunting with cars, always step away from
the car when taking bearingsto avoid reflec­
tions from the vehicle body.

Goo d direction-findin g antennas have a
sharp peak (directio n of stronges t signal) and
an eve n sharper null (direction of little or no
signal). When hunting always look for the
peak and the null. A proper null will always
be 180 degrees away from the peak. As you
get close r to a signal the null is eas ier to deter­
mine than the peak, so swee p the antenna for
the sharp null and then shoot your compass
bearing 180 degrees oppos ite the null. When
using ju st a hand-held radio, body shielding
works well to determin e the null. Th is is very
important. (The "null " is our frie nd! Learn
how to use it effectively!)

A good professionally built or homebrew
attenuator is always very helpful when fox
hunting. As the signal gets stronger, it will
tend to overload your receiver , which is what
we don 't want. Set the attenuator to keep the
received signal ju st barely readable to obtain
the best peak bearings. Don 't forget to bypass
the attenuator when arriving at a new location
while trying to re-acquire the signal. If you
don 't have a nice attenuator with you or are
doing some off-the-cuff body-shield hunt ing
with your HT, very slowly unscrew the SMA
antenna connec tor to your radio a few turns
until the signal gets wea ker; SMAs can make
pretty goo d attenuators . You can do the same
with a BNC-type connector, but the precise
adj ustment is harder to maintain. Small
portable attenuators are easy to build; usual­
ly the housing is the harde st part to assemble
to make a good one with minimal RFcoupling
between stages . (Check the ARRL Handbook,
or search the internet for "a ttenuators" to get
more info on build ing your own.)

Not all antennas are created equal. If you
plan to use a directiona l antenna for fox hunt ­
ing, check it again st a low-power RF source
at a known location . Many antennas can peak
and null seve ral degrees off the boom
axis ,making for some interesting hunt s.
(Arrow Antennas and the ELK dual-band log
periodic array, or LPA , are goo d choices .
With the Arrow Antennas Yagis you can
remove director elements to decrease anten­
na gain as you near the "fox.")

A good mechanical compass can be used
both for taking position readings and plottin g
your results on your map. Plott ing helps nar-
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By Keith Pugh,* W51U

SATELLITES
Artificially Propagating Signals Through Space

AR155at-1 Update, Work the 5atellites on Field
Day 2011, and FUNcube Dongle

Visit Our Web Site

concurrently. The principal difference is the handling of indi­
vidual satellites in the scoring. In the ARRL contest, all satellites
are grouped together as one band; therefore , you can only work
an individual station once per mode (voice vs. CW or data). In
the AMSAT contest, each individual satellite is a separate band;
therefore, you can work individual stations once per mode per
satellite. Obviously, you have the opportunity to make many
more contacts in the AMSAT Contest. Which contest should I
enter? Enter both contests with the same data.just adjust the con­
tacts to fit the rules, and submit the scores separately .

One other difference is the matter of bonus points in the ARRL
contest. One-hundred bonus points are awarded in the ARRL
contest for making the first satellite contact. Many operators
stop with this first contact, collect their 100 bonus points . and
go no further. No attempt is made to make more contacts even
though they are scored just like HF contacts from that point on.
Many operators also fail to realize that the satellite station is
"free"; i.e., does not have to be counted as a separate transmit­
ter for Classes A, B, and F.

Linear Satellites: AO -07,
VO -52 , FO-29, and HO-68 (sometimes)

While even the linear satellites suffer some from overload­
ing on Field Day, the situation is much better than on the FM

FM Satellites: AO-5 1, SO-50, AO-27 ,
50-67, and HO-68 (sometimes)

In some ways AMSAT has created a problem by calling the
FM satellites the "Easy Sats," meaning satellites that are easy to
work with a minimum of equipment and power. In normal times,
this is usually true except on busy weekends and during contests .
The FM "capture effect" is the culprit in this problem. What it
says is that the biggest signal at the satellite wins. A corollary to
this is that if all signals are equal-at the satellite , no one gets
through. What happens in practice is that a few "big guns" get
through and all of the operators who thought they could get an
easy 100 bonus points with their dual-band HT and a hand-held
Yagi are disappointed. In past years, only the "big guns" made
a few contacts and others became disillusioned. In an attempt to
correct this problem, the following rule was created :

7.3.7.1 Stations are limited to one (1) completed QSO on
any single channel FM satellite. This rule is now a part of both
the ARRL and AMSAT contests. There are still abuses, but it
is getting better. On FM satellites that have more than one active
transponder, one contact per transponder is allowed. A case in
point is AO-51 running both Mode VIU and VIS or LIS.
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As this column is being written (on March 22, 2011),
ARISSat-1 is on board the ISS awaiting deployment. It was
launched from Baikinor on a Progress supply ship to the ISS on
January 28, 2011. The deployment from the ISS during an EVA
was scheduled to occur on February 16,2011. ARISSat-1 was
hooked to an external antenna shortly after arrival and suc­
cessfully tested. Many stations throughout the world heard and
recorded data during that brief test. The deployment on February
16 did not occur due to insufficient available time during the
EVA. Roscosmos (the Russian Space Agency) now indicates
that ARISSat-1 will be deployed during the next planned
Russian EVA in July 2011.

Meanwhile, it will probably be turned on again for at least a
day, hooked to an external antenna, as part of a celebration of
the 50th anniversary of Yuri Gagarin's First Manned Space
Flight. AMSAT will support this event by issuing certificates
to operators who report ARISSat-I reception during this event.
Hopefully, by the time you read this, this celebration will have
been successful and we will be waiting on the launch. It's even
possible that an earlier launch may have taken place and we
may already be enjoying the use of ARISSat-l.

Get ready to participate and to help introduce this valuable
teaching asset into the "Classrooms of the World." What bet­
ter way to introduce Science, Engineering, Technology, and
Mathematics (STEM) into the classroom. Visit and stay
tuned in!

ARISSat-1

ARISSat-1 is on board the International Space Station
(ISS) waiting for a space walk (EVA; extravehicular
activity) for deployment. Field Day 20 II is "just around

the corner." Let's talk about how to take best advantage of this
opportunity to work the amateur radio satellites. Also, don't for­
get the exciting FUNcube Dongle Receiver mentioned last time.

Field Day 20 11
Every year I get questions regarding how to work satellites

on Field Day. Usually I answer these questions "one on one"
and then report on how Field Day went after the fact. This
year Field Day will be discussed "up front." For "starters," be
sure to become familiar with both the ARRL and AMSAT
Field Day rules.

Let me begin by saying that there are two Field Days: ARRL
and AMSAT. What's the difference? We usually talk about
ARRL Field Day, but AMSAT also conducts AMSAT Field Day
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satellite s. While it is true that it takes a little more equipment
and skill to work the linear satellite s, the rewards are great. Once
you overcome the operational hurdles (with training and prac­
tice), many more contacts are possib le. Satellite Field Day then
becomes a little more like HF. Don't forget that you will need
equipment that is capable of SSB or CW operation for both the
uplink and downlink frequencie s. It' s not unusual for the AO­
07 pass band to sound like 20 meters during Field Day. Don't
forget , too, that there are opportunities for both modes on each
satellite for each station in the AMSAT contest. Also, the 2­
for-I point rule applies for CW vs. voice contact s.

Other Benefits
Workin g satellites on Field Day is an "attention grabber."

The station looks a bit different from an HF station and many
visitors and new ham s have never seen one. The different
technology involved "tweaks" folk s' interest, particularly the
young.

By their nature, there are breaks in the activity due to the
passing of the satellites. During these breaks there usually is
ample time to describe the operation to visitors and then show
them how it works a little while later. You can even post a sched­
ule of the passes and let visitors tour other stations and then
come back to the satellite station at pass time. You can even
schedule meal breaks between passes. If your station is
equipped to work all of the satellites, you can stay busy as much
as you want to.

Dayton Hamvention® this year. In the meantime, follow its
progress at: <http://www.FUNcubeDongle.com/>.

Summary
Let ' s welcome ARISS at-1 to the classroom and the ham

shack once it' s "in orbit." It represents a golden opportunity to
showcase amateur radio and amateur radio satellites to kids in
the classroom and promote STEM (Science, Technology,
Engineering, and Mathematics education) while having "hands
on" and "heads on" fun. Stay alert for its launch and be ready
to participate.

Continue the amateur radio satellites in education theme with
FUNcube. Support this AMSAT-UK project like our own in
the U.S. It is a natural carry-on to ARISSat-1 and will be the
predece ssor to AMSAT-NA's project FOX and other future
satellites.

Let's make Field Day 20 11 a "bang-up event" for the satel­
lites and use it to introduce our satellite fun to others. Make the
Field Day satellite station the "showplace" of Field Day 20 II

Also, please support AMSAT' s plans for the future of ama­
teur radio satellites. AMSAT is now updating its web page at
<http ://www.amsat.org> on a much more regular basis.
Satellite detail s are updated regularly at <http ://www.amsat.
org/amsat-new s/satellite s/status.php>. Follow the projects and
progress of AMSAT-UK at: <http ://www.uk.amsat.org/>.

Until next time! 73, Keith, W5IU

®

We're Going Back To Space!
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Our new AMSAT CubeSat (called "Fox") is
planned to add to the popular low-earth orbit

FM transponder fleet, allowing hams to
continue using their existing handheld and

portable antenna systems.
Be A Part Of The Team That's

Creating A New Era In Amateur Satellite
Communications!

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

www.amsat.org
or call

(888) FB AMSAT • (301) 589-6062

FUNcube Dongle Update
In my last column I mentioned the FUNcube Dongle Receiver

being developed by Howard Long, G6LVB, for the AMSAT­
UK FUNcube Project. This receiver has really "caught fire," and
more than 700 units have now been delivered. I got mine, #568,
on my fourth attempt at purchase. Sales are handled on a "first
come, first served" basis via Pay Pal over the internet. Initial
batches were sold out within seconds of release, and you had to
be very quick and lucky to succeed.

The FUNcube Dongle receiver is living up to my expecta­
tions for use with ARISSat-1 and FUNcube. It is also being
adapted to many other uses by a large and growing group of
developer s. Initially, I used mine with SpectraVue as the pro­
cessing and display program. I plan to check it out with WRplus
this week before I take it to the Weatherford, Texas , Hamfest
for demonstration. I demonstrated it at the Green County
Hamfest in Claremore, Oklahoma, on March 1-12, and it cre­
ated quite a bit of interest. It's not "everything for everybody,"
but it does do many things well. By the time you read this, it
certainiy will be "on its way." Look for more about it at the

ISS
The ISS only qualifies as a satellite when it is running in

a repeater mode (which it rarely doe s). However, it is one of
the biggest "attention grabbers" of all, if an astronaut decides
to work Field Day . Be alert to this possibility and be ready
to capitalize on it. You may be able to get some warning
regarding the astronauts ' intentions before Field Day, but
don't count on it. The schedule changes frequentl y. One thing
in our favor is that the weekends are usually "off time " for
the astronauts and they are free to get on the radio and par­
ticip ate if they so desire.
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By Mitch Gill, NA7US

EMERGENC~ COMMUNICATIONS
The Role of VHF in EmComm

Disaster in Japan ... A Lesson for Us?

This is my FTI500M scratch-and-dent emergency radio. It has been on a quad, mount­
ed in my car, backpacked, and even took a tour ofIraq with me. This radio now goes

with my son, KD7MJO.

After the tragedYin Japan in March,
I hope we are counting our bless­
ings and preparing for any emer­

gency. I hope that for others it is a wake­
up call. If you believe that a large-scale
disaster cannot happen where you live,
then you have missed the point. Since
early times earthquakes can and have
occurred in every state of the union and
every country in the world. It is the
nature ofEarth that the plates underneath
move and at times break. It is also obvi­
ous that disasters come in many forms,
but the magnitude of what has occurred
and is occurring in Japan is unimagin­
able for most of us. Please keep the
Japanese, the thousands of Americans
who live and work in Japan, plus the
many others affected by this disaster in
your thoughts and prayers.

A lesson to be learned is that we need
to be ready at a moment's notice to assist
during a disaster, orto at least be prepared
so as not to be a burden to others.

Be Prepared
My favorite motto is the Boy Scout

one: "Be Prepared." My wife and I live
in western Washington State. For us that
means earthquakes are not only possible,
but probable. We also live within the dan­
ger zone of Mount Rainer, which is a
large volcano. Flooding occurs every
year , and we are too high up to experi­
ence damage from it, but we could be cut
off from being able to get to or from our
home .We lose power several times a year
due to windstorms, as we live on a plateau
about 800 feet above sea level. We get
winds in exce ss of 60 miles per hour at
least twice a year.

Do I need survival kits? You bet I do.
I have one in my car where I have a 2 ­
meter radio hooked up. One kit is in my
wife' s car with a small 2-meter beam and
a 2-meter radio in a backpack. I have one

in our trailer with HF, UHF, and VHF,
one in the house, and one in our boat.

Do I sound paranoid ? I am not. I'mjust
making sure we're prepared after being
scared out of my mind back in 2000. I had
never experienced a good-size earth­
quake before , and we lost phone service,

power, and water for several hours. I
didn 't even have a radio at that time , as I
had let my ham license lapse. That won 't
happen ever again . I also learned later that
we were lucky, and that a big earthquake,
which we are due for, could leave us with­
out any of the above for two to three

*29838 SE 285th Place, Ravensdale, WA
98051
e-mail: <na7us@arrl.net>
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Two ofmy rigs at home. The ICOM 706 and SW30 are a quick disconn ect to put them
into the truck or car, whichever is necessary. I carry small, lightw eight antennasfor

HFNHFlUHF and test them all in the jield.

Visit Our Web Site



FREE CQ C . t· I ~ - , 11.'.
Sh,ppmg& Handhng ommumca IOnS, nc., ~~ .

one,erjSl00purchasel 25 Newbridge Rd., Hicksville, NY 11801 I P'~ AMEX

516-681-2922; Fax 516-681-2926 • www.cq-amateur-radio.com

That ' s it for this time. The summer is
right around the corner and I am lookin g
forward to 6 meters. The sunspots are
finally return ing, but so is the grass.
There ' s going to be a lot to do.

73, Mitch, NA7US

you could volunteer as an alternate source
of com munications, and if you are not
home if a disaster does occ ur, j ust
remember that you have taught your fam­
ily as well. (I recommend that all mem­
bers of your family get an amateur radio
license, but I know how difficult that can
be sometimes. That will have to be a story
for another time.)

Maybe you have already formed a
neighborhood plan you can tell me about,
or let me know what you have created
when it comes to a jump kit or go kit.
What else do you carry besides your
radios? Why not share your stories with
the readers of this column? Send me an
e-mail with your plan or what is in your
kit (photos are grea t, too) and we' ll try to
inclu de it here. My e-mai l address is
<NA 7US@yahoo.com>.

VHF Propagation Handbook
The Practical Guide for Radio Amateurs
by Ken Neubeck, WB2AMU & Gordon West, WB6NOA

The combined ham rad io expe rience of the authors represents many year s of
VHFobservotions and research. Tropo Ducting . Spor adic-E. Aurora . Meteor
Scatter. F2 Propagation. TEP. Combo Modes- it' s all here l Order No. VHFPROP

Shipping & Handling: U.S. & Possesslons·add $7for the first item, $3.50for the second and $2 for each
additional item, FREE shipping onorders over$100 to one U.S, address. CN/MX·$15 for 1st item. $7for 2nd and $3for eachadd'!.
All Other Countrles·$25 for 1stitem, $10for 2nd and $5for each additional.

Make a
Neighborhood Plan

Now that you have made a plan for
yourse lf and your family, you can devel­
op a communications plan for the neigh­
borhood. If you are a member of a home­
owners' assoc iation, a local church, or
some other gro up, you can organize a
meeting, or invite your neighbors to your
own meeting. Thi s will give you the
chance to help your neighbors prepare for
an emergency, and you may find that
some are already prepared. In either case,

radio, and make sure you have VHF or
UHF in every vehicle and in your house.
Whenever you use the radios, turn them
back to the emerge ncy frequency before
shutting them off or leave them on for
monitoring purposes .

You don ' t think an earthquake can hap­
pen in your area because you live on the
eas t coas t of the U.S.? Check out the New
Madr id ear thquake that occ urred 200
years ago this December. You might j ust
change your mind.

weeks. I bought dehydra ted food (such as
MREs) and since then I have added more.
I now have 12 months worth of food for
two people. Did I waste my money? Not
at all, as I am certai n that some of my
neighbors are not fully prepared, and if a
big earthquake comes I can at least keep
quite a few of them fed until relief comes.

I also knew that my radios would be
invaluable to me and my neighbors if a
big earthquake happened, so I purchased
two deep-cell batteries that I keep
charged, and I have a lead on a battery
used on large tractors for a very good
price. It will run up to 100 amp-hours.

An Ham is Trustworthy,
Loyal, Helpful, Friendly .

I am a firm believer that the minute we
receive our amateur radio licenses we
accept the fact that we have become
emergency service operators . ARES
(Amateur Radio Emerge ncy Services) is
one of the groups that practices and par­
ticipates in emergency exercises. It is the
one which supports the infra structure,
such as fire, police, hospitals, and busi­
nesses. However, for those of us who are
not members of ARES, we need to sup­
port our neighborhoods. It is you and I
who will have communication with the
ARES radio operator who in turn will be
able to dispa tch emergency services to
your area .

The scenario I am describ ing is, of
course, in the eve nt of a catastrophic fail­
ure ofall other comm unications on which
we rely. That cou ld mean for a matter of
minutes or much longer. Right afte r the
earthquake in 2000 , the cell phones, tele­
phones, and internet went down. Cell­
phone serv ice came back within thirty
minutes, but were tied up for hours with
everyone trying to ca ll family or friends.
The internet, telephones, electricity, and
water took longer to get working agai n.

It does not matter what kind of disas­
ter could happen in your area; what mat­
ters is whether or not you are prepared. If
you are not a member of ARES or MARS
(the Military Auviliary Radio Sys tem,
which I highly reco mmend you jo in),
then you should at least see what kind of
training they provide. The Red Cross is
grea t for first -aid traini ng, and here in
Was hington State it relies heavily on
ARES. MARS has training nets almost
dai ly, and there are clubs that have
formed their own eme rge ncy suppo rt
groups. Most impor tant of all, train your
family to at least know how to operate the
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CQ's 6 Meter and Satellite WAZ Awards
(As of April 1, 2011)

By Floyd Gerald,· N5FG, CQ WAZ Award Manager

6 Meter Worked All Zones
No. Callsign
I N4CH
2 N4MM
3 JII CQA
4 K5UR
5 EH7KW
6 K6EID
7 K0FF
8 JFIIRW
9 K2ZD
10 W4VHF
II G0 LCs
12 JR2AUE
13 K2MUB
14 AE4RO
15 DL3DXX
16 W50Z1
17 WA61'EV
18 9A8A
19 9A3J1
20 sp5EWY
21 W81'AT
22 K4CKs
23 HB9RUZ
24 JA31W
25 IK1GPG
26 W1AIM
27 KI Ll'S
28 W3NZL
29 K1AE
30 IW9CER
31 1T911'Q
32 G4BWI'
33 LZ2CC
34 K6MI0/KH6
35 K3KYR
36 YV1D1G
37 K0AZ
38 WB8XX
39 KIM s
40 ES2RJ
41 NW5E
42 ON4A01
43 N3DB
44 K4Z00
45 G3VOF
46 ES2WX
47 IW2CAM
48 OE4WHG
49 T15KD
50 W9RpM
5 1 N8KOL

Zones needed to han all 40 confirmed
16.17.18.19.20.21.22.23.24.25.26.28.29.34.39
17.18.19.21.22.23.24.26.28.29.34
2.18.34.40
2.16.17.18.19.2 1.22.23.24.26.27.28.29.34.39
1.2.6.18.19.23
17.18.19.21.22.23.24.26.28.29.34.39
16.17.18.19.20.21.22.23.24.26.27.28.29.34
2.40
2.16.17.18.19.21.22,23,24.26.28,29.34
16,17,18,19,21,22.23,24,25,26,28,29,34.39
1,6.7,12.18,19,22,23,28,31
2,18,34,40
16.17,18,19,21,22.23,24,26,28.29,34
16.17.18.19.21,22.23.24.26,28.29.34,37
18.19,23,31,32
2,16,17.18,19,20,21,22.23.24,26,28.34,39,40
3,4, 16, 17,18.19.20,2 1,22,23.24,26,29.34,39
1,2,3.6,7,10,12.18,19,23,3 1
1,2.3,4,6,7.10.12,18.19.23,26,29.31.32
1,2,3,4.6,9, I0,12, 18.19,23,26,31,32
16.17,18,19,20.21,22,23,24.26,28,29.30.34,39
16.17,18,19,21,22,23,24.26,28,29,34,36,39
1,2,3,6,7,9,10,18,19.23,31,32
2,5,18,34,40
1,2,3,6,10,12,18,19.23,32
16.17,18,19.20.21,22,23.24.26,28,29.30,34
16, 17,18,19,21,22,23,24.26,27,28,29,30,34,37
17,18,19.21.22,23,24,26,27,28,29.34
2.16.17,18.19.21.22,23,24.25,26.28,29,30,34,36
1.2,6,18,19.23,26,29.32
1,2,3,6,18,19,23,26,29,32
1.2.3,6,12,18.19.22.23.24,30.31,32
I
16.17. 18.19.23.26.34.35.37,40
17, 18.19,21,22,23,24,25,26,28,29,30 ,34
1,2,17,18,19.21,23,24.26.27.29,34,40
16.17.18,19,21.22.23,24,26.28.29,34,39
17,18,19,2 1,22,23,24,26,28.29,34,37,39
2.17, 18.19,21,22.23,24,25,26.28.29,30.34
1,2.3.10,12,13,19.23.32,39
17, 18,19,2 1,22.23,24,26,27.28.29,30.34.37.39
1.18,19.23,32
17.18,19,2 1.22.23.24,25.26.27,28,29.30.34,36
2,16.17,18,19.21.22.23,24.25.26,27.28,29.34
1.3,12.18.19.23,28,29.31.32
1.2,3,10.12,13.19.31,32,39
1.2,3,6,9.10.12,18, 19.22.23,27,28.29.32
1.2.3,6,7.10,12,13,18.19.23,28,32.40
2.17.18,19.21.22,23,26,27.34.35,37.38.39
2. 17,18.19.21.22,23,24,26.29,34,37
17,18.19.21,22.23.24,26,28.29.30.34,35.39

52 K2YOF
53 WA1ECF
54 WHJ
55 JM1s ZY
56 s M6FHZ
57 N6KK
58 NH7RO
59 OKI Mp
60 W9JUV
6 1 K9AB
62 W2MpK
63 K3XA
64 KB4CRT
65 JH71FR
66 K0sQ
67 W3TC
68 1K0 pEA
69 W4UDH
70 VR2XMT
71 EH91B
72 K4MQG
73 JF6EZY
74 VEIY X
75 OK1VBN
76 unQF
77 K5NA
78 14EAT
79 W3BTX
80 JH1HH C
81 pY2RO
82 W4UM
83 15KG
84 DF3CB
85 K41'1
86 WB8TGY
87 MU0 FAL
88 pY2BW
89 K40M
90 JH0BB E
91 K6QXY
92 JA81s U
93 Y09Hp
94 SV8CS
95 sM 3NRY
96 VK30T
97 UY1HY
98 JA7QVI
99 KIHTV
100 OK1RD
101 ssinr
102 S59Z

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
1.2,17.18,19.21.22,23,28.34,35,37.38.39,40
1.2,3,10.13.18,19.23.28,32
2,17.18, 19.21.22,23.24,26.28.29,30.34
2.16,17,18.19.21,22.23,24.26,28,29.30.34
2,12,17, 18,19,2 1,22,23,24,26,28,29.30.3 4.36
17,18.19,21,22.23.24.25.26,27.28.29,30.34.36
2,17, 18.19.2 1,22.23,24,26.28,29.34.36,37,39
2.5.9.10.18,23.34,36,38,40
16.17.18.19.20.21,22.23.24,26,28,29.34
17.18.19,21.22.23,24.26,28.29.30.34
1,2.3.6.7,10.18, 19,22.23.26,28.29.31.32
16,17,18.19.21.22.23.24,26.27.28.29.30,34.39
2,5,6,9.18.23,40
1,2,3,6.10,17.18.19.23.27.28
17,18,19.21.22,23.24.25,26.28.29.30,34,39
2,4,5,6.9.19,34,35.36,40
17.18.19.23.24,26.28,29.30.34
1.2,3,6,7.10,12,18.19,22,23.24,32.34
1.2.3,6,10,12.13.19,24.26.30.31
16,17.18.19,21,22.23,24.26,28,29.33,37.39
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.
1.2.17.18401.1,19.21.22,23.26,28.29.30,38.39,40
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, 18.19,2 1.22.23,24.26.28,29.30,34.37.38 ,39.
\6.17, 18, \9.2\ ,22,23.24.26.28.29,30.34,36.39
1.2. \ 2, \8.19.22,23.24.26,27.28.29.30.3 1,32
1,2,17,18.19,22,23.26 ,28,29.30,38.39 ,40.
17,18, \9,2 \. 22,23.24.26,28.29,32.34.36,38.39.
2,33.34,40
17.18, \9.2\ .22,23.34,37,39
2,7,8.9. 19.33,34.36.37,38.39,40
1,2,6.7.11,\2,13.18. \9 .23.28,29.30,31.40
1,2,6,7,18,19.23.26,28.29
1,6, \0.12.13, 19.23.25,26.29,30.31.32.39
2,10.11,12.16.34,35.37.39,40
1.2.3.6,7.9.12.18,19.23.26.28.31,32.36
2,40
17.18.19,21,22.23,24.26.28,29.34
2.6.7,8,9.11,12.13.18.19.21.22.28 .39.40
1.2.6.18.19
1.2.6.7,10.12.17,18.19,22.23.24,26.31.32

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

all 40 confir med all 40 confi rme d

I KL7GRF 8 Mar. 93 None 21 AA6NP 12 Feb. 04 None
2 VE6LQ 31 Mar. 93 None 22 9VIXE 14 Aug. 04 2,5,7,8,9,10,12.13.
3 KD6PY I June 93 None 23.34,35.36.37,40
4 OH5LK 23 June 93 None 23 VR2XMT 0 1 May 06 2,5,8.9,10.11.12.13.23.34,40
5 AA6PJ 21 July 93 None 24 XEIMEX 19 Mar. 09 2.17,18.21,22,23.26.34,37,40
6 K7HDK 9 Sept. 93 None 25 KC0TO 17 Mar. II None
7 W INU 13 Oct. 93 None
8 DC8TS 29 Oct. 93 None CQ offers the Satellite Work All Zones award for stations who confirm a mini -
9 DG2SBW 12 Jan. 94 None mum of 25 zones worked via amateur radio satellite. In 200 I we "lowered the bar"
10 N4SU 20 Jan. 94 None from the original 40 zone requirement to encourage participation in thi s very diffi -
II PA0AND 17 Feb. 94 None cult award. A Satellite WAZ certificate will indicate the number of zones that are
12 VE3NPC 16 Mar. 94 None confirmed when the applicant first applies for the award.
13 WB4MLE 31 Mar. 94 None Endorsement stickers are not offered for this award . However, an embossed. gold
14 OE3JlS 28 Feb. 95 None
15 JAIBLC 10 Apr. 97 None seal will be issued to you when you finally co nfirm that last zone.

16 F5ETM 30 Oct. 97 None Rules and applications for the WAZ program may be obt ained by sending a large

17 KE4SCY 15 Apr. 01 10,18.19,22.23, SAE with two units of postage or an addre ss label and $ 1.00 to the WAZ Award
24.26,27.28, Manager: Floyd Gerald. N5FG . P.O. Box 449 . Wiggins. MS 39577-0449. The pro-

29.34.35.37,39 cessing fee for all CQ awards is $6.00 for subscribers (please include your most
18 N6KK 15 Dec. 02 None recent CQ or CQ VHF mailing label or a copy) and $ 12.00 for nons ubscribers. Please
19 DL2AYK 7 May 03 2.10,19.29,34 make all checks paya ble to Floyd Gerald. App licant s sending QSL cards to a CQ
20 NI HOQ 31 Jan. 04 10.13,18.19,23. Checkpoint or the Awa rd Manager must include return postage . N5FG may also be24.26.27.28,29.

33,34,36,37,39 reac hed via e-mail: <n5fg@cq-amateur-radio .co m>.

*P.O. Box 449. Wiggins. MS 39577-0449; e-mail: <n5fg@cq-amateur-radio.com>
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Collins KWM-2
2 discset, 236 minutes
Order No. C-KWM
$89.95

Collins 75S-3/32S-3
2disc set, 226minutes
Order No. C-75S
$89.95

Collins 30L-1
SingleDisc, 61 minutes
Order No. C-30L
$39.95
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HF Antennas for Everyone
Edited by Giles Rad, Gl MFG
RSGB

No matter the size of your
available space - you'll find
antenna designs that will help
yo get your signals in and out!

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

Order: RXVUH $29.50

Order: RSHFAE $27.95

HF Amateur Radio
RSGB 2007 Second Edition

This full revised and expanded
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.

Collins Radio Repair &
Tune-Up DVD Guides

Order: RSHFAR $23.00

Edited by Andy Barter, G8ATD
RSGB 320 pages.

Guides you through the theory
and practice of VHF/UHF
opera ting and transmission lines.
Includes informa tion on gelling
started, antennas, constructing
your own equipment, satellite ops, local nets and
specialized modes,

Sloper Antennas
By Juergen A. Weigl , OE5CWL

Single- and Multi-Element
Directive Antennas
for the Low Bands
With calculations and practical
experience, this book shows
which basi concepts have to
be considered for sloper anten­
nas for the low bands.

6 X 9 Paperback $24.95

New/ CD Version $18.95

Buy both for only $36.95

Understanding, Building &
Using Baluns & Ununs
by Jerry Sevick, W2FMI
The successor to the popular
and autho ritative Saluns and
Ununs. Great deal of new
tutorial material, and designs
not in previous book, with
crystal clear explanations of
how and why they work.

8.5 X 11 Paperback $19.95

New / CD Vers ion $14.95

Buy both for only $29.95

Shipping & Handling: U.S. add$7for the first Item, $3.50for thesecond and$2for each add'i ltem.FREE shipping
on orders over $100 to oneU.S. address. CN/MX-$15 for 1st Item, $7 for 2ndand$3 for each add'i. All Other
Countrles-$25 for 1st Item,$10for 2ndand$5for each additional. Buy Both=slngle Item!

The Short Vertical Antenna
and Ground Radial

by Sevick, W2FMI

Small but solid guide walks you
through the design and installa­
tion of inexpensive, yet effective
short HF vertical antennas.

6 X 9 Paperback $10.00

Reflections III
by Walter Maxwell, W2DU

Includes all the information in
Reflections I & II and much,
much more! This fully revised
and updated, this 424-page,
third edition is truly a must have!

8.5 X 11 Paperback $39.95
New / CD Version $29.95
Buy both for only $59.95

HF ANTENNAS
FOR AU LOCATIONS

HF Antennas For
All Locations
by Les Moxon, G6XN

Order: RSBYA $33.00

Order: RSVRE $16.95

Order RSHFAAL $33.50

Virtual Radar Explained
By Mick Richards, G4WNC
RSGB

The reception and plotting of
ADS-S transmissions for air­
craft. Great for aviation enthu­
siasts.

RSGB 322 pages
Details the design and
construction of hundreds of
amateur antennas. You'll sure to find
one antenna in this collection that will
work for you!

Guide to VHF/UHF
Amateur Radio
By Ian Poole, G3YWX
RSGB 112 pages

Everything you will need to
help you enjoy VHF/UHF to

the fullest. Choos ing the right transmitter,
receiver, antenna, utilizing the correct part if
each band and more!

Order No. RSGVUAR $16.00

Backyard Antennas
RSGB 208 pages

Antenna guru Peter Dodd
explains how using a variety
of simple techniques make it
possible to achieve very high
performance from a compact
antenna .

HF Antenna Collection
RSGB 252 pages.

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

vertical antennas , extremely small
transceiv ing and receiving antennas ,
feeders , tuners and more!

Order: RSHFAC $33.00
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CQ Communications, Inc., 25 Newbridge Road, Hicksville, NY 11801
Call: 1-800-853-9797. Fax: 516-681-2926. website: www.cq-amateur-radio.com



By Tomas Hood," NW7US

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

The Rise of Sunspot Cycle 24

The recent buzz around the OX clusters and 'net blogs
and e-mai l reflectors abo ut the worldwide 10-meter
openi ngs is putti ng VHF OXers on alert. After nearly

seven years of sunspot dro ught and the resu lting lack of F­
region propagation on any band north of 17 meters, it is noth­
ing short of spectacular to see the constant stream of 10-meter
QSOs day after day.

The conditions behind this change of activity on the higher
frequencies are the result of an active sunspot season. In
February 2011 we witnessed the hint that solar activity was
changing . The first hint came in mid-February. Between Feb­
ruary 2010 and February 20 11, the 1O.7-cm radio flux daily
observed index never rose above 96. On February 12, 2010, the

*PO Box 1980, Hamilton , Montana 59840
e-mail: <nw7us@arrl.net>

10.7-cm radio flux measured 96. For exactly 12 months to the
day the radio flux fluctuated from the low 70s to just shy of 96,
until February 12, 20 II , when the radio flux index was agai n
96! What are the odds? This time around , however, the solar
energy continued to rise.

As of press time, the month of March has set new records for
sunspot Cycle 24. By March 8, 2011, the daily 10.7-cm radio
flux reading reached a new record for the Cycle 24-a very wel­
comed ISS!This was the highest level of solar energy since July
23,2004, when the daily radio flux reached 165. That is a very
long seven years since we've witnessed this level of solar ener­
gy ionizi ng the F-region, enabli ng worldwide OX!

Other records were broken during the same week . On the
same day, March 8, the total smoothed observed sunspot count
was 137. The highest previou s count was six years earlier , on
July 7, 2005, when the daily number was 149. Interestingly, the
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Figure 1. This is a plot of the daily 10.7-cm radio flu x from the end of February through March 2011. This welcomed increase
in solar energy resulted in a plethora ofDX on 10 meters, signalin g the soon-return ofVHF 6-meter DX as early as this spring

or summer. (Credit: Art Jackson, KA5DWI <http://propnet-studies.blogspot.com/> )
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Figure 2. A plot revealing the increase in JO-meter activity at KA5DWl's PropNET (http://www.propnet.org/) station during
March 2011. The level of activity directly tracts with the level of solar energy as measured by the 10.7-cm radio flux daily

readings. (Credit: KA5DWI <http://propnet-studies.blogspot.com/>)
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total combi ned sunspot area reached an incredibl y huge size of
1650 "so lar hemisphere" units (the units of sunspot area is mil­
lionths of the Sun's visible hemisphere). The last time the Sun
was that covered by sunspots was January 18, 2005, when the
combined size of that day's sunspots ( 109) also was 1650!

It is safe to state that sunspot Cycle 24 is finally showing a
steady and more rapid rise in overall level of activity and ener­
gy. The trend numbers of this cycle do show this; the good news
is that the Provisional Intern ational monthl y mean Sun spot
Number for March 20 11 is 56.2; hat ' s the highest so far in the
new sunspot cycle, starting with August 2009 when the month ­
ly count was zero .

All of this sunspot activi ty has resulted in a plethora of DX
on 10 meters. Art Jackson, KA5DWI (located in EM 12ju and
whom we've written about in past issues), regularly reports at
his internet blog <http://propnet-stud ies.blogspot. com/> about
his statistical analysis of propagation trends on 10 meters as
revealed by the PropNET <http ://www. propnet.org/> activity
data which he collects. He states: "All of us who are active on
IO-Meter PropNET have had the pleasure of see ing this band
really take off in early March. We saw solar flux levels the high­
est since 2004. The results here were outstanding."

As KA5DWI illustrates in figures I and 2, when the 1O.7-cm
flux significantly rose during March, the DX "captures" at his
station significantly increased on the IO-meter band. As he says,
"I captured 31 DXCC entities, 98 Grid Squares, and 86 prefix­
es. The number of individual calls was too many to count at this
time. The only continent missed was Asia. I ju st didn 't point
the antenna that way. Hello Cyc le 24! Where have you been?"

www.cq-vhf.com

Of VHF DXers, the sunspo t activity of March was not yet
high enough to energ ize the ionosphere suffic iently for refrac­
tion of 6-meter signals via the F-region. However, we're not
that far away if the upward trend in solar activity continues . It
won' t be very long, indeed, before we can add single- and multi ­
hop F-region 6-meter DX to our logs agai n.

Spring VHFPropagation
The sporadic-E (Es) season should open up full throttle by

the first week of May this year. Perhap s the Sun will be ener­
getic enough to add long-distance F-region DX openings as
well. The season will last from May to well into August.

The Es season is known for the quick, sometimes very strong,
openings on 6 meters betwee n short distances (hundreds of
miles). This is a mostly summer- time mode of propagation
where clouds of highly dense ionization develop in the E region
of the ionosphere.These clouds might be very small, but regard­
less of their size, they seem to drift and move about, makin g
the propagation off these clouds short and unpredictable. It is
well-documented that Es occurs most often in the summer, with
a seco ndary peak in the winter. These peaks are centered very
close to the solstices. The winter peak can be charac terized as
being five to eight times less than the summer Es peak.

Ten-meter operators have known Es prop agati on as the
summe rtime "s ho rt skip." Th ese "c louds" appear unpre­
dictably, but they are most co mmon over North Ame rica dur­
ing the daylight hours of late spring and summe r. Es events
may last for j ust a few minutes to several hours, and usuall y
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provide an opening to a very small area of the country at any
one time.

During periods of intense and widespread Es ionization, two­
hop openings considerably beyond 1400 miles should be pos­
sible on 6 meters. Short-skip openings between about 1200 and
1400 miles may also be possible on 2 meters.

For a great introduction on mid-latitude sporadic-E propa­
gation, visit the AM-FM DX Resource website: <http ://www.
amfmdx .net/propagation/Es.html>.

Tropospheric Ducting
Most propagation on VHF and above occurs in the tro­

posphere. There are a number of well-documented modes of
tropospheric propagation. The most common is line-of-sight
propagation, which can, depending on the height of the
transmitting and the receiving antennas, extend to about 25
miles. When you work simplex FM or FM repeaters in your
local area, you are hearing typicalline-of-sight tropospheric
propagation.

Another possible mode of propagation is by troposp heric
ducting . The term tropospheric ducting refers to the stratifica-

tion of the air within the troposphere. These ducts are created
by inversion layers formed from solar warming of the ground
and the atmosphere immediately above it.

Under perfect conditions, the troposphere is characterized by
a steady decrease in both temperature and pressure as height
increases. When layers form within this region of air, the refrac­
tive index between each layer causes a refraction of VHF and
UHF radio waves. If the layers form in just the right way and
at the right height, a natural wave-guide is created. A tropos­
pheric duct develops. A VHF signal can be ducted hundreds, if
not thousands, of miles. It is common for California stations to
work Hawaii stations during tropospheric ducting between the
islands and the mainland.

It is worth watching for this mode of propagation. The spring
weather season may well be violent and eventful this year, as
has already been the case. Advanced visual and infrared weath­
er maps can be a real aid in detecting the undisturbed low clouds
between the West Coast and Hawaii or farther during periods
of intense subsidence-inversion band openings . This condition
also occurs over the Atlantic Ocean. There is a great resource
on the internet that provides a look into current conditions. Bill
Hepburn has created forecast maps and presents them at

Regression Analysis
Daily 10-Meter PropNETCaptures 2005·2010

Daily Average @ KA5DWI EM12ju
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Figure 3. Now and then Es appeared around April 21st to the 25th. The first full-scale opening appears near May 9-11. By the
end of May. Es is in full swing and will not decline until mid-August. Activity-wise. it peaks very near the summer solstice. It

rises quickly and takes its time to end. (Credit: KA5DWI <http://propnet-studies.blogspot.com/>)
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M-class X-ray Flare - March 8, 2011 @ 1100 UTe
http:// sunspotwatch.com/

Figure 4. A stunning view ofan M-class X-ray fl are on March
8, 2011 as seen by the Solar Dynamics Observatory (SDO)
Atmospheric Imaging Assembly (AlA) at the 304-Angstrom
wavelength. Solar activity in March reached the highest yet on
record fo r sunspo t Cycle 24, and the highest since 2004.

(Credit: SDO/AlA)

Figure 5. Magnific ent, huge sunspot regions are popping with
gigantic magnetic fie ld lines capturing hot solar plasma. This
is a view ofour star player on April 3, 2011 as seen by SDO at
the 171-Angstrom wavelength. The Sun is j ust getting started
in the current sunspot Cycle 24. Over the next couple ofyears,
expect an ever-increasing level of solar activity, and with it
VHF DX via the F-region ofthe ionosphere. (Credit : SDO/AlA )

www.cq-vhf.com

<http://www.dxinfocentre.com/tropo.html>. which includes
maps for the Pacific, Atl antic , and other regions.

If you know that conditions are favorable for tropospher­
ic ducting in your area, try tuning around th e 162-MHz
weather channels to see if you can hear stations way beyond
your normal lin e-of-sight reception . It is po ssible to hear sta­
tions over 800 miles away. Amateur radio repeaters are anoth­
er source of DX that you might hear from the other end of
the duct.

These openings can last for sev eral days, and signals will
remain stable and strong for long periods during the opening.
Th e duct may , however , mov e slowly, cau sin g yo u to hear one
signal well for a few hours, to then have it fade out and anoth­
er station from another area altogether take its pla ce.

The Solar Cycle Pulse
The observed sunspot numbers from January through March

20 II are 19.0, 29.4, and 56 .2, with February and March now
standing as the highest yet in sunspot Cycle 24 . Th e smoothed
sunspot counts for July and Au gust 2010 (September wa s not
yet published at pre ss time) are 16.8 and 17.4.

Th e monthly 10.7-cm (pre liminary) numbers for January
through March 2011 are 83 .7, 94 .5, andI15 .3. The smoothed
1O.7-cm radio flux numbers for Jul y and through September
2010 are 80. 1, 80 .7, and 82.4.

Th e smoothed planetary A-index (Ap) for Jul y through
Sept ember 2010 are 6.0 , 6 .2, and 6.3, showing a slow increase
in overall geomagnetic activity. This is cons istent with the
increase in solar energy. The monthly readings for January
through March 20 I I are 6, 6, and 7.

(Note that these are preliminaryfig ures. Solar scientists make
minor adjustments after publi shing, by careful review.)

The monthly sunspot numbers forecast for May through July
2011 are 60 , 64, and 68. The monthly 1O.7-cm is predicted to
be 107, 112, and 115 for the same period. That' s reall y great
new s, as we 'll likely see days with significa ntly higher 10.7­
ern readings (as the monthly figures are averages from a month
of daily readings); there may well be days when the solar ener­
gy will rise high enough to support VHF propagation. If thi s
happens, please report to me !

Feedback, Comments,
Observations Solicited!

I am looking forward to hearing from you about your obser­
vations of VHF and UHF propagation. Please send your
reports to me via e-mail, or drop me a letter about your
VHFIUHF experiences. I'll create sum maries and share them
with the readership. I look forward to hearing from you.

Up-to-date propagation information is found at my propaga­
tion center: <http://sun spotwatch.com/>. If you are using
Twitter, follow @hfradiospacewx for space weather and prop­
agation alerts, and follow @NW7US to hear from me about var­
iou s space weather and amateur radio news. Facebook mem­
bers should check out the CQ VHF Magazine Fan Page at
<http://www.facebook.com/CQVHF>. and the Space Weather
and Radio Propagation Group at <http://www .facebook.
corn/spacewx.hfradio>. Until the next issue, happy weak-sig ­
nal DXing.

73 de Tomas, NW7US
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ByThomas Dean, KBUIJ

ATV
Amateur Television - Methods and Applications

Generating On-Screen Display

In order to transmit Amateur Television , operators are
requi red to have their callsign displayed on screen. There is,
of course, no real requirement as to whom the callsign needs

to be disp layed, but it is most convenient and rather common to
overlay text on top of the video, commonly referred to as On­
Scree n Display (OSD). This technique is also useful to add infor­
mation such as time and date, or GPS locations. This column
documents different approaches at adding OSD to analog video.

There are many easy, out-of-the-box methods for overlaying
text onto video. Many VCR s include the ability to display time
and date, and some also have options to add text fields which
could be used to overlay a callsign. The output of such a VCR
could be used as the input to an ATV transmitter. There are also
a grea t number of prebuilt boards or kits that could be purchased
for this purpose.

One vendor that provides a wide varie ty of OSD boards is
Intuitive Circ uits (http://www.icircuits.com/). Produ cts are
available as a stand-alone circuit board (figure 1) or within an
enclosure (figure 2) . These products are convenien t to use as
they provide a useful interface to input text to display. One of
the most challenging parts of designing such a dev ice is to pro­
vide OSD to create the user interface.

*e-mail: <Thomas.Deantirusma.edu»

Figure i . An OSD device fro m intuitive without an enclos ure.

For those interested in getting into the weeds of creating OSD,
there are severa l integrated circuits around that can do most of
the work for you. One example of such a chip is the MAX7456.
The larger part of working with these sorts of chips is creati ng
an interface to control them. This particular chip is controlled by
Serial Peripheral Interface (SPI), which is a fairly common inter­
face to control such circuits. The best way to work with such an
interface is with a microcontroller.

Looking at the internal block diagram of this chip, shown in
figure 3, can give great insight into how the text is displayed on
screen. Understandin g how the text is displayed on scree n can
help further understandin g of the NTSC standard. Eve n though
NTSC is an analog format, it often is broken down into pixe ls.
The reso lution is limited to 648 x 486 pixe ls by two facto rs. The
vertical resolution is limited by the number of scan lines in the
image and the horizontal directio n is limited due to the band­
width limitations on the video signal.

Embedded as part of the NTSC waveform are synchroniza­
tion signals. These allow the television receiver to lock the
image in place both vertica lly and horizontally. In order to prop­
erly crea te text to be placed on a video, the sync signals can be:
used to keep track of where in each frame the current picture is
by pixel. The MAX7456 keeps track of the location where each
pixel that is to be added must go and generates the proper color
as this location passes through. This is then ove rlaid on the orig ­
inal picture (the OSD MUX in figure 3) and output. The data
shee t on the MAX745 6 (http://www.datashee ts.maxi m-ic .
corn/en/dsIMAX7456.pdf) gives a large amount of additional
information on the opera tion of the chip and provides much
information on the NTSC standard.

On-Screen Display is an important part of any ATV opera­
tion. It can be very simple to acquire a means to achieve OSD .
Creating your own OSD system is not an overly difficult process
and could provide great insight into the understanding of the
NTSC standard. 73, Thomas, KB lJ I.lf

Figure 2. An example ofan enclosed OSD devicefrom intuitive
Circuits.
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Figure 3. A fun ctional diagram of the MAX 7456 chip which generates OSD.
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By Dr. H. Paul Shuch,* N6TX

DR. SETI'S STARSHIP
Searching For The Ultimate DX

Six Degrees of SETI Separation

The author exchanging ideas with SET! elder statesman Prof Philip Morrison
in 1997. (Phylis Morrison photo)

As this column is being written, we
are about to witness the final
flight of the NASA SpaceShuttle.

How can one possibly associate the
Space Shuttle with SETI, the electro­
magnetic Search for ExtraTerrestrial
Intelligence? It's a long, convoluted path,
so stay with me.

I'm sure every space enthusiast of
appropriate age remembers exactly what
he or she was doing when the Challenger
shuttle exploded; it's one of those pivotal
moments in history that's indelibly etched
in our memory banks. Following that dis­
aster, a panel of experts was convened to
investigate. The person on the Rogers
Commission who first figured out, and
then demonstrated, the connection be­
tween low temperatures and a-ring defor­
mation was CalTech professor Richard
Feynman. That brilliant physicist and
Nobel laureate (like many brilliant
American physicists of his generation)
had spent the years of World War II at Los
Alamos, New Mexico, developing the
first atomic bomb. There he worked for
Enrico Fermi , best known to the SETI
communityforthe famous Fermi Paradox
. . . but I digress .

In a volume of Feynman' s memoirs in
the late 1980s I rememberreading a pass­
ing reference to someone named Tukey,
whom he had known in graduate school
at Princeton University. The name rang
a bell, so I went back to a book given to
me by my uncle , the late Bayesian sta­
tistics authority Ward Edwards of
Uuniversity of Southern California,
when I was in grad school. The title was
Exploratory Data Analysis, and the
author was John Tukey, a noted statisti­
cian at Princeton, the very same Tukey
of whom Feynman wrote. (That book
informed and inspired some of the ana­
lytic tricks I employed in my doctoral dis­
sertation . .. but I digress.)

*Executive Director Emeritus, The SET!
League, Inc., <www.setileague.org>
e-mail: <n6tx @setileague.org>

82. CO VHF • Spring 2011

It was Tukey, I later learned , who had
developed the Fast Fourier Transform
(FFT) , the algorithm that has been, until
recently, the primary signal analysi s tool
of observational SETI. I first learned
about the FFT in a landmark textbook on
the Fourier Tran sform written by Ron
Bracewell of Stanford . Bracewell was an
Australian radio astronomer who co­
authored the very first radio astronomy
textbook, and later became very involved
in SETI research ... but I digress .

One of the thing s that motivated
Bracewell' s interest in SETI, it turns out,
was the seminal article "Searching for
Inter stellar Communications," by Coc­
coni and Morrison. Phil Morrison , as I'm
sure you know , went on to become the
father of modern SETI science, and a
mentor to many SETIzens, including me.
He was also a veteran of the Manhattan
Project at Los Alamos , and somewhere

along the line had gotten to know Tukey .
Intere stingly, Morrison, Feynman, and
quite a few other Los Alamo s scientists
went on to become staunch pacifi sts, and
proponents of nuclear disarmament . . .
but I digress.

I could go on (digressing), but I think
you can see the pattern here . From
Challenger to Feynman to Tukey to
Bracewell to Morrison, it all points to
SETI. It ' s a case of convergent influ­
ences , quite common to all intellectual
pursuits, and I'm sure you' ve seen simi­
lar connections elsewhere. The point is,
SETI is so highly interdisciplinary a field
of study that you can get there from just
about any conceivable starting point, and
from wherever you started, you arrived at
this page for a reason. SETI science needs
your skills and background, whatever
they maybe.

73, Paul, N6TX

Visit Our Web Si te
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HF+ 6M TCVR

0100W HF/6M 0Auto Tuner built-in 0DSP 8~ i l

0500 Memories 0DNR, IFNotch, IFShift

Call Now For Special Pricing

FT-2000/FT20000 HF+ 6M tcvr

0100 Ww/ autotuner 0built-in Powersupply
o DSPfilters / Voicememory reco rder
o 200W (FT-2000D)
03 Band Parametric Mic EO 03 IFroofingfilters

Call For Low Pricing!

o 50w2m, 45won440mHz
o Weather Alert
01000+ Mems
o WIRES Capability
o Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

Ultra compact HF, VHF, UHF

0100w HF/6M, 50w 2M, 20w UHF
o DSPincluded 032 colordisplay
o 200mems 0Detachablefront panel (YSK-85?reqi

Call for Low Price!

X-7RNX-7R Black

50/144/220/440 (VX-BDR)
2m/440 wi Built -in GPS (VX-BGR

o 5w (1w 222 MhzVX-8DR only) VX-8GR

o Bluetoothoptional (VX-8DRonly) only .:.F.:T..:-4~5.::0::0:....:.::...;,..::::.~~~--:=,:",,::
o waterproof/submersible3 ft 30 mins
o GPS/APRS operation optional
o Li-ion Hi-capacity battery
o wideband Rx

50/2M/220 /440 HT

o Wideband RX• 900 Memories
o 5WTX (300mw220Mhz)
o Li-IonBattery
o Fully Submersibleto 3 ft.
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o InternetWIREScompatible
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2M/220 /440HT

o wideband RX- 900memories
o 5W2/440 , 1.5W220 MHzTX
o Li-ION Battery - EAI system
o Fully submersible to 3 ft.
o CW trainerbuilt-in

NEW Low Price!

VX-6R

FTOX5000MP200wHF+8MTransceiver

o Station Monitor SM-5000 Included
o 0.05ppmOCXO included
0300 Hz Roofing filter included
0600Hz Roofing filter included
03 kHz Roofingfilter included
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o 50W2m/440t - 1 watt 220Mhz
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o HF/6M/2MI70CM 0DSPBuilt-in
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6071 Buford Hwy., 30340
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(Near Philadelphia)
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(302) 322·7092
(800) 644·4476
Chuck, N1UC, Mgr.
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SAN DIEGO, CA
5375Kearny Villa Rd., 92123
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Jose, XE2SJB, Mgr.
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sandlego@hamradlo.com
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OAKLAND,CA
2210Livingston St., 94606
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Mark, WI7YN, Mgr.
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oakland@hamradlo.com

ANAHEIM. CA
(Near Disneyland)
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144/(220)*/430 MHz 50 W FM Dual Band Transceiver

F M-350AR
220 MHz 1 W (USA version only)

New Features of The FTM-350AR
1.New Vacuum Cup-Mounting Bracket with

Angle Adjustment
The new MMB-98 Mounting bracket allows easy installation of the radio
control display to your Dashboard by placi ng the vacuum mount in the
desired location and pressing a lever. You may then adjust the display to
the optimum viewing angle.

2. Expanded APRS®functions
• Uses the worldwide-accepted GPS NMEA data format

• Navigation to another APRS" BEACON station is pos­
sible, even if the beacon station is moving.

• Waypoint data (Data in/out) is available from the ACC
connector on the rear of the main unit.

• Sub-Band APRS" operation may be active in the back­
ground, even when operating in Mono-Band Display
mode.

• Newly added Voice Alert function

• Re-allocated often used keys to more convenient posi­
tions for easier operation

• Programmable keys on the DTMF Microphone provide
direct access to APRS" functions

For the latest Yaesu news, visit us on the Intern et:
http: //www.vertexstandard.com

'APRS· is a registered trademark of Bob Bruninga WB4APR
·SmartBeaconing™ from HamHUO Nichetronix

Spec ifications subject to change without notice. Some accessories and/or
options may be standard in certain areas. Frequency coverage may differ in
some countries. Check with your local Yaesu Dealer for specific details.

.~X~~,§,)J
Vertex Standard
US Headquarters
10900 Walker Street
Cypress, CA 90630 (71 4)827 -760(
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