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Cushcraft
Amateur Radio Antennas

308 Industrial Park Road, Starkville, MS 39759 USA
Open : 8-4:30 CST, Mon.-Fri. A dd Sh ipping.

• Sales/Tec h: 662-323-5803 • FAX: 662-323-6551
http://www.cushcraftamateur.com
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Visit www.cushcraftamateur.com

MA-5B 5-Band Beam
Small Footprint -- Big Signal

_ _ -- Ol,llllplll wnxtrnovnt
alloln lor , al Ya",mbIy
of groundcomponents

Cushcraft R8 8-Band Vertical
Covers 6, /0, 12, 15, 17, 20, 30, and 40 M eters!
Th e Cushcraft R8 is recogni zed as the industry gold

standard for multi-band vert icals, with thousands in usc
worldwide. Effic ient, rugged, and built to withstand the
test of time, the R8's unique ground-independent design
has a well-earned reputation for del ivering top DX result s
under tough conditions. Best of all , the RS is easy to
assembl e, install s ju st about anywhere, and blends incon

spicuously with urban and country settings alike.
Automa t ic Band Switc hing: The R8's famous

"black box" matching network combines with
traps and parallel resonators to cover 8 bands.
You QSY instantly, without a tuner!

Rugged Constructio n: Thick fiberglass insula
tors, all-stainl ess hardware, and 6063 ai rcraft -alu

minum tubi ng that is double or trip le walled at key
stress points hand le anything Mother Nature can dish out .

Comp act Foo tprint: Installs in an area about the size
of a child's sandbox -- no ground radials to bury and all
RF-energi zed surfaces safely out of reach .

Le gal- Lim it Power: Heavy-duty components are con
test-p roven to handle all the power your amplifier can
legall y deliver and rad iating it as RF rather than heat.

Th e sunspot count is climbing and long-awaited band
openings are finall y becoming a reality . Now is the per
fect time to discover why Cushcraft's RS mult i-band ver
tica l is the premie r choice of DX-wise ham s everywhere!

R-8GK, $56.95. R-S three-po int guy kit for high winds.
RS's Rugged Design
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Cushcraft . . . Keeping you in touch around the globe!

Th e MA-5B is one of Cushcraft's most popular
HF antennas, deliverin g solid signal-boosting direc
tivity in a bantam-weight package. Mounts on roof
using standard TV hardware. Perfect for exploring
exciting DX without the high cost and heavy lifting
of installing a large towe r and full-sized array. Its 7
foot 3-inch boom has less than 9 feet of turning
radiu s. Contest tough -- hand les 1500 Watts.

Th e unique MA-58 gives you 5-bands, automat ic
band switching and easy installation in a compact
26-pound package. On 10, 15 and 20 Meters the end
elements becom e a two-element Vagi that deliv ers
solid power-multiplying gain over a dipole on all
three bands. On 12 and 17 Meters, the middle cle
ment is a highly efficient trap dipo le. Whe n workin g
DX, what really matters are the interfering signals
and noise you don't hear. That 's where the MA-5B's
impressive side rejection and front-to-back ratio really
shines. See cushcraftamateur.com for gain figures.

Cushcraft 10, 15 & 20 Meter Tribander Beams
O nly the best tri-band antennas It goes without saying that

become OX classics, which is the World-Ran ger lineup is
why the Cushcraft World-Ran ger .// .,/ also famou s for its rugged
A4S , A3S, and A3WS go to the ..- -~- -. / construction. In fact , the
head of the class. For more than ./ ----.. majority of these antennas
30 years, these pace-setting per- A-4S sold years ago are still in
formers have taken on the world's $69995 service today! Conservati ve
most demanding operating cond i- :1 »> mechanical design , rugged
tion s and proven themselv es every over-sized components,
time . The key to succ ess comes attention to detail means low SWR , wide stainless-steel hard ware, and aircraft-grade
from attention to basics. For exampl e, clc- bandwidth, optimum directivity, and high 6063 make all the difference.
ment length and spacing has been carefully efficiency -- important performance charac- T he 3-element A3S/A3WS and 4-eleme nt
refined ove r time , and high-power traps are teristics you rely on to maintain regular A4S are world-famous for powerhouse gain
still hand-mad e and individually tuned schedules, rack up impressive contest scores, and super performance. A-3WS, $499.95,
using laboratory-grade instrum ents. All this and grow your collection of rare QSL s! 12/17 M. 30/40 Meter add-on kits avai lable.

Cushcraft Dual Band Yagis Cushcraft Famous Ringos Compact FM Verticals
One Yagi fo r Dual-Band Ft.! Radios \ VIBX's famou s Ringo antenna has been around

Dual-band er VHF rigs are for a long time and remain s unbeaten for solid
the norm these days, so reliability. The Ringo is broad-banded, lighting
why not compliment your protected, extremely rugged, eco nomical, elec-
FM base station with a trica lly bullet -proof, low-angle, and more -- but
dual -band Vagi? Not only mainly, it just plain works! To discover why hams
wi ll you eliminate a cos tly and com mercial two-way installers around the

..._ ..... feed world still love this antenna, order yours now !
line, you'll realize extra Free Cushcraft Catalog
gain for digita l modes like and Nearest Dealer • . • 662-323-5803
high- speed pack et and 0- Call y our dealer for your best price!
Star! Cushcraft's A270-6S
provides three elements
per band and the A270
lOS prov ides five for solid
point -to-point performance. They 're both
pre-tuned and assembl y is a snap using the
fully illustrated manual.
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Dayton 2012 Award Winners Announced
The Dayton Amateur Radio Association has named S.

Suri, VU2MY, as the 2012 winner of the Dayton
Hamvention ® Radio Amateur of the Year award. Suri,
of Hyderabad, India, is the founder, chairman and chief
executive officer of India's National Institute of Amateur
Radio and has been responsi ble for amateur radio's role
in responding to many natural disaste rs, most notably
the 2004 tsunami that struck count ries around the Indian
Ocean. Suri is only the second non-US amateur to
receive this honor from the association . The first was
DXer and DXpeditioner Martti Laine, OH2BH, in 2000 .

This year's Technical Achievement award goes to the
ARRL's Joel Hallas, W1ZR, of Westport, Connecticut.
Hallas is a prolific author best known for his "The Doctor
is In" column in OS T.

Dayton's 2012 Special Achievement award goes to
Steven Betza, WZ2V, of Endicott, New York. He was rec
ognized for his efforts to promo te electron ics engineer
ing programs in college and high school, most notably
his "Blue Horizon" project which set the world record for
the highest amateur balloon flight and resulted in the
licensing of 38 new hams.

Finally, this year's club awa rd goes to Germany's
national amateur radio association, the Deutscher
Amateur Radio Club (DARC). All of the awards will be
presented at the Dayton Hamvention® later this month.

ARRL Restructures DXCC Fees
The ARRL has announced a new fee structure for its

popular DX Century Club (DXCC) program. It estab lish
es a single fee per application, although those will vary
depending on whether they are submitted on paper,
online or via Logbook of the World (LoTW). Some fees
are now higher, others lower. The new fee structure took
effect on April 2. A full explanation is available online at
<http://bit.ly/ysrIFb>; a PDF file containing a chart with
all the different fees is at <http :bit.ly/GB5Iat>.

ARRL Publishes Guidelines
for New 50-Meter Privileges

New FCC rules granting amateurs additional mode
and power privileges on the 5-MHz band, along with one
frequency swap, took effect on March 5. The new rules
are complicated, though, and the ARRL has published
a guide to keeping legal on the band. A summary of the
guidelines appears in a sidebar to this month 's
"Washington Readout" column (see page 46 of this
issue). ARRL members may also find a detailed expla
nation in the April issue of OS T.

Brazil Bans Hams from PYIlS
The St. Peter and St. Paul archipelago in the mid

Atlantic Ocean is now off-limits to amateur radio
DXpeditions. The islands curre ntly sit at #16 on The OX
Magazine 's "Most Wanted" list. According to a report on
Southgate Amateur Radio News , the govern ment of
Brazil, which owns the islands , issued the new restric
tions in an announcement on the website of the coun 
try's Secreta riat of the Interministerial Comm ission for
Sea Resources (SERCIM). At press time, Brazil's nation
al amateur radio associa tion, as well as severa l Brazilian
DX groups, were working with federal lawmakers to try
to overturn the ruling.

"Man on a Mission" Movie to be on DVD
Richard Garriott, W5KWa, has produced a docu

mentary tit led "Man on a Mission" which follows his quest
to follow his father, Owen Garriott, W5LFL, into space
and become the first second-generation American in

space . The elder Garriott was the first radio amateur to
operate from space , back in 1983. Accord ing to
Newsline, the documentary is already avai lable via
video-on-demand, and a DVD version is expected to be
released this month. More information is available on the
First Run Features website at <http://bit.ly/wlaOoi>.

" Ice Goat 1" on APRS
A buoy des igned to monitor and report weather in the

Arctic seas was deployed in March by students from the
U.S. Naval Academy and is beaconing its location via
APRS, the Automatic Packet Reporting System.
According to the AMSAT News Service, the buoy was
dubbed "Ice Goat 1" and was transported to an area of
Arctic ice off the coast of Point Barrow, Alaska, that was
expected to melt in the spring . The scientific data will be
transmitted back to the Naval Academy on an Iridium
satellite link, but it will be transmitting position informa
tion via APRS on 145.825 MHz with hopes that its sig
nals will be relayed to the worldwide APRS network by
the digipeater aboard the International Space Station.

New "Topic Channels" on IRLP
IRLP, the Internet Radio Linking Project , has added a

new dimension to the links it offers. In addition to linking
individual repeaters arou nd the world and prov iding
"reflectors" that can bring together multiple repeaters,
Newsline reports that IRLP has now added "t opic chan
nels." These are special-interest reflectors, each devot
ed to a different topic, from DXing to sports, food and
politics. For details, see <http://www .irlptopics.neV>.

Six Meters Comes to Senegal
Hams in Senegal will soon have access to the six

meter band, just in time for the transatlant ic DX that is
often found on the band during solar cyc le peaks.
According to Ne wstine, the 50-51 MHz allocation will
become effective when new international regulations
approve d at WRC-12 earlier this year become official,
probably around the beginning of 2013. Meanwhile,
though, Southgate Amateur Radio News reports that
authorities in Sengal have given approval for members
of the Saly Amateur Radio Club in Mbour to operate their
club station on six with the specia l callsign 6V7SIX. Club
members will be moni toring the intercontinental calling
freque ncy of 5.110 MHz as well as the French calling fre
quency at 50.210 MHz. As of now, 6V7SIX is the only
Senegalese station authorized to operate on six meters.

Success fo r Cubesat's Science Mission
Controllers ot RAX-2, the Radio Auroral Exoplorer 2

cubesat, report that the satellite 's science mission has
been a success, with the help of the amateur radio com
munity . According to Southgate Amateur Radio News,
the mission is to study the formation of a plasma anom
aly that is known to cause scinti llation of radio signals in
UHF and higher frequency bands. Matt Bennett,
KF6RTB, reported on March 9 that after three years in
orbit, the satellite had finally detected the long-sought
anomaly, using its space-based receiver to monitor sig
nals from a high-powered radar transmitter in Alaska.
More informatio n is avai lable at <http:// rax.engin.
umich.edu».

Additional and updatednews is a vailable on the Ham Radio
News page of the CO website at <http://www.cq-amateur
radio .com> . For breaking news stories , plus info on addition
al items of interest, sign up for CO's free online newsletter
service. Just click on "CO Newslette r" on the home page of
our website.

2 • co • May 2012 Visit Our Web Site



FLEX-1500
- 86db Dynamic Range Receiver
- 48 KHz Receive BandWIdth
- Transverter Interface
- 5 Watts PEP Output
- Only 1 2 Pounds

FLEX-3000
- >93db Dynamic Range Receiver
- 96 KHz ReceIve Bandwidth
- BUilt In Auto Tuner
- 100 Watts Output

I~:::-:c~?n?e ReceIver

- 192 KHz ReceIve BandWIdth
- Optional VHFIUHF Module
- Optional 2nd ReceIVer
- Opuonal Auto Tuner
- 100 Watts Output

REVOLUTIONARY
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FlexRad io Systems' exclusive Tracking Notch Filter
dramatically redefines the way amatuer radio operators
are thinking about and actually removing noise sources. ~FlexRQdjo Systems~

Software Defined Radios
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31/!Wx3 1/4Hx l 1/.D inches.
SRS-IOO. $29.95. Magnetic sensor kit for

High Sierra antennas to use SDC- I02.
SRS-IOOI, $9.95. Magnetic sensor kit

for Hi-Q Antennas to usc SDC-102.

Let your rig auto bandswitch
your ALS·500M Amplifier

ARt-500 The
51199 5 Ameritron

Ship CodeA ARI-500
Amplifier Radio Interface reads band data
from your Icom, Yaesu, Kenwood or Alinco
transceiver so they can remo tely and auto
matically band switch your ALS-500M amp.
Lets you mount your ALS-5 00M out-of-the
way in your trunk. Works with serial num
bers above 13049 (below 13049 requires
the ARF-500K , see above). You can add
the ALS-500RC for manual band switching
and data monitoring, etc, see left description.

SDC-t02

$1299 5

Suggested Retail

AMERITRON mobile no tune Solid State Amp
500 Watts, Instant bandswitching, no tuning, no warm-up, SWR protected, 1.5-22 MHz . . .

NEWl ARI-500 Amplifier Radio Interface reads transceiver band data -- automatically band
switches ALS-500M amp . . . NEWl ALS-500RC Remote Head gives total remote control!

ALS-500M comes on as ALS-SOOl\lR, $879, ALS-500M mobile amp$849 needed . plus ALS-500RC Remote Head.
Exc~llcnt har- ARF-500K, SI.79.95, Rc~ote kit. for older

Sue tested Retail momc sup- ALS- 500M mobile amps with serial #
gg . press ion, below 13049. Includes filter/relay board for

push-pull output, DC current ALS-500M, AL-500RC Remote Head,
meter. 13.8VD C/80 Amps. cables, hardware, instructions.
3'I,x9xI5 inches. 7 lbs. ARF-500K2, 5289.95. Includes ARF-500K

Choose ARI-500 for fully auto- Remote kit for older ALS-500Ms pllls ARI-
malicbandswitching or ALS-500RC 500 AmplifierRadioInteifacebelow.
for man ual remote control.

New ARI-500, $119.95 , Amplifier Radio
Interface reads band data from your trans
ceiver so you can automatically bandswitch
your ALS-5 00M amplifie r. See right inset.

New ALS-500RC, 549.95,
Remote Head lets you mount
ALS-500M amplifier any 
where and gives you full man
ual remot e control. Select

desired band, tum On/O fT and monitor cur
rent draw on its DC Current Meter. Power,
transmit and overload LEDs. RJ-45 cables
plug into Amplifi er/ Remote Head . Works
with serial numbers above 13049 (below
13049 requires the ARF-500K, see below).

ALS-500M, $849, 500 Watt mobile amp.

Programmable Screwdriver Antenna .Controller
10 Memories . . . Super Accurate ...Autol'ark" ... Stalll'rotector" .. .Super bright LEDs

Tuning your mobile screw driver antenna nate antenna slippage and turns
couldn' t be eas ier or more reliable! count errors.

The SDC- 102 lets you save 10 of your C. The momentum of the
favorite screwdriver antenna positions in moving antenna causes it to
memory -- that's more than enough for all overshoot its stop point.
HF bands. Then, with a push ofa button, Ameri tron's exclusive Dead-OnSTOp rM
you can quickly return to any saved position. feature automa tically reverses the motor

Up/Down button s let you manua lly briefly just before it stops to eliminate
move the antenna to any desi red position. ove rshoot and come to a precise stop.
A 4-digit turns counter gives you precise Ameritron's exclusive Stal li'rotector'
antenna position -- you can see its super feature prevents your expens ive motor from
bright LEDs even in direct sunlight! burning out. Automatically detects motor stall

Returning to a position from memory is and completely shuts off power to motor.
extremely accurat e for three reasons . . . I\Jonitor motor current on LEDs for signs

A. The antenna always moves to its of trouble and to determi ne stall current.
desired posi tion from the bottom, insur ing If you wire the motor backwards, you
that the motor is always loaded the same . can reverse its direction from the SDC- 102

8 . Ame ritron's exc lusive AUIOPark™ front panel so the UP button is always up
feature automatically bottoms your antenna and the DOWN button is always down.
for parking in your garage and resets and Compatible with single and dual mag-
calibrates your counter each time to e1 imi- netic turns sensors. Requires 12 VDC.

Just turn on and operate -- no warm-up,
no tuning, instant bandswitching. Compact.

Ameritron's ALS-500M solid state mobile
amp gives you 500 Watts PEP SSB or 400
Watts CW output! Covers 1.5-22 MHz,
(10/12 Meters with MOD-10M, $29.95 kit,
requires FCC license).

Vlrtuallv indestructible! Load Fault
Protection eli minates amplifier damage due
to operator error, antenna hitting tree
branches, IS-wheeler passing by. Thermal
Overload Protection disables/bypasses amp
if temperature is excessively high. Auto resets.

Typically 60-70 watts in gives full out
put. ON/OFF switch bypasses amplifier for
"barefoot" opera tion. Extreme ly quiet fan

Digital Screwdriver Controller
4-di~it super bright LEDs let

you re-tune exactly -- fast, no
guessi ng. Digital count range 
999 to +999. On/ofT/reset
switch for easy calibration. SDC-IOOH
4WxI 'I,H x2D". Use 13.8VDC.$999 5

Call your dealer for your best price!

( Free Catalo9: 800-713-3550 )

A~~I.TI.~
. . . the world's high power leader!

116 Willow Road, Starkville, MS 39759
TECH (662) 323-R2 t l ' FAX(662) 323-655 t

Ra.m. - 4:30 p.m. CST Monday - Friday
FOTpower amplifier cumpuncnts call (662) 323-H211

Iutps/rwww.ameritron.com
f'rj('~, ~nJ sp<'ci(ic<lli~n< ,,,bjecllv chan~~ ~·ilhmll nulice . "'2009 A",~ril"m

Flat Mobile Wattmeter
AWM-35

$1599 5

Suggested Retail
Ultra-thin

15/8inch flat
mobi le SW RI

Wattmet er jlat mounts on your dash
board wall or shelf for easy viewing.
Lighted Cross-Needle meter and
active electronics let you read true
peak or average power in 3000/300
Walt ranges 1.8-30 MHz. "High
SWR" LED. 5\Vx31/4Hx JS/MD inches.
Remote sensor with 25 feet thin, flex
ible cable is 31/!Wx2 3/4Hx2J/.D inch
es. Use 9V battery or 12 VDC.

1.2 kW Screwdriver Antenna
SDA- 00 SDA-IOO lets you operate 3.5 to
$409 30 MHz continuous with six foot

whip at full 1200 Watts PEP.
\Vorld's most rugged screw

driver antenna features . .. super
heavy-dut y commercial Pittman 12

__---. Volt gear motor . .. stainless steel/
aircraft aluminum CNC machined
components . .. 2-inch machine
groove fiberglass coil form with 14
gauge wire wound at 8 turns per
inch . .. built-i n magnetic sensors ..
. super durabl e Lexan cover . ..
SWP-100, 524.95. 6-ft stainless whip.
SUM-l00, $99. Stainless steel mount.
Saves SI6.85! SIlA-110, $509.95.
Includes SDA- lOO, SOC-I00, SWP-lOO.

AMERITRON ••• The World's High Power Leader!
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May Madness

As I write this in mid-March, co llege basketba ll
along with its milli ons of fans-is in the midst of
"Ma rch Madness," the NCAA championship tour

nam ent also referr ed to as "the Big Dance ." Ham radio's
"b ig da nce " co mes later this month in so uthwestern
Ohio. Between the 17th and 20th of May, more than
20 ,000 rad io amateurs from around the world w ill con
ve rge on the somewhat run down (what so me may ca ll
"shabby chic" .. . minus the "chic") Hara Arena for the
61st annua l Dayton Hamvention® .

It is three days (fo ur, if yo u co unt se tup day on
Thursday) of con tro lled chaos, w ith packed exhibit ha lls ,
a monster flea market, non-stop forums , nearly-all-nig ht
hospifality suites and about 40,0 00 very tired feet. I've
been there at least 25 tim es and it rem ains at the top of
my ham radio agenda each year. Even tho ugh it's vir
tua lly gua ranteed that so mething w ill go wrong (las t
yea r, it took me nin e hours to get there from New
Jersey- by air!) , so meth ing w ill break (hopefully , not the
sewage line aga in) , someth ing wo n't be where it's sup
posed to be when it's supposed to be the re, I st ill
wouldn't miss it.

So mehow, every year, everything works out, it all
comes together and 20+ thousa nd of us all have a grea t
t ime ming ling and shopping and swapping stor ies. If
yo u've never been to Dayton , gett ing the re at least once
should be on yo ur "bucket list" (th ings to do before yo u
"kick the bucket") ; if yo u've been there be fo re , the n
yo u're probably try ing to figure out how yo u can get there
again . .. if you don't already have your reservations
made .

For the uni nit iated , the exhibit area consists of near
ly 500 boo ths sp read across five exhibition hall s and
one co rrido r ("Audio All ey"), to be occ upied by more than
250 diflerent ve ndors showcasing and/or se lling the lat
est and g reatest in just about anything rem otely related
to amate ur radi o. The huge outdoor flea market has
more tha n 2200 boo ths and as of mid -March , more than
750 diffe rent vendors we re signed up to wheel and deal
and socialize, as long as it isn't raining or snowing or
hailing .. . too hard . It's sa id that if yo u can't find what
yo u're looking for in the Dayton flea market, it likely
doesn 't ex ist! Then, there are the multip le s imultaneous
forums, spread ac ross all three days, featuring leaders
and top experts in virtua lly every phase of amateur radio;
dinnersandspecialeventsfor va rious sub-hobbieswith
in amateur radio, and even whole sub-events such as
Co ntest University and the Four Days in May ORP gath
ering. If it's happening in ham radio, Dayton is the place
to find the people who are making it happen.

Ah yes , the people. To me, that's the best part of going
to Dayton . True, there's all sorts of great gear to drool
over (and hopefully take hom e with you), and all sorts of
great activi ties to learn about; but at the base of it all
like everything else in ham radio-is the peop le.

Ham radi o is oflen perceived and portraye d as a tech
nical hobby. And there's no question that everything we
do has so me basis in technology . But the reality is that
this is a people hobby. We develop , modify, improve
and use all that techn ology in pursuit of one ove rriding
goa l-making co ntact w ith othe r peopl e. It's what dif
feren tiates us from just about every other hob by the re
is. Yo u ca n co llec t sta mps by yourself. Yo u can go sa il
ing or hiking or biking on your own. Same with huntin g
or fishi ng. Of course, there are social aspects to these
other hobbies, but they're not essential. It's very hard to

*e-mail: <w2vu@cq-amateur-radio.com>

do ham radio co mp lete ly by yo urse lf . You need to co n
tact other people , even if it's just to prove that yo ur lat
es t eng ineering marvel actua lly wo rks .

And our people tend to be some of the most won
derful , caring and fascinating people yo u co uld hope to
have as yo ur friend s. You don't have to be a rocket sc i
entist to be a ham, but there a re plenty of rock et sc ien
tists who are ham s. Add in the occasiona l Nobel Prize
winner, admiral, ambassado r and, we ll, yo u get the pic
ture . But the best pa rt is that , regardless of the ir status
or position in "real life," when they're at some ham radio
eve nt (such as Dayton), they're just plain hams. We're
all on a first-name basis, and ourconversations revolve
more around ham radio activities than the concerns of
our professional lives.

To me, the best part of Dayton is that we get to meet
and g reet so ma ny of these wo nde rful people , es pe
c ia lly our fell ow ham s from around the wo rld. The FCC
te lls us that one of the reasons ham radi o ex ists is "to
enhance internati onal goo dw ill." Every day of the yea r,
we get the opportunity to do that on the radio; at Dayton
we have the chance to do it in person. Each of us gets
to be a personal ambassador, not on ly for amateur radi o,
but for our nation and our culture .

On an intern ational scale, ham radi o really is a form
of cultura l exchange. Think of the OSL car ds yo u have
in yo ur co llect ion. Probably the most interestin g ones
te ll yo u something about the place where the other ham
lives. Same w ith yo ur most interesting OSO s. And when
yo u get to meet a ham from anot he r country, or anoth
er culture , in person at a place like Dayton, yo u have an
oppo rtunity to exchange more than a sig na l report and
a OS L card. You rea lly have the cha nce to get to know
the person a littl e better .

I was reminded of thi s a few days ago at a more tra
di tional type of cul tural exchange-a concert. It was
ca lled Ce ltic Appalachia and was actually half conce rt
and half history lesson. It focused on the Gae lic (primar
ily Irish and Sco ttis h), African and Native American roots
of "all -Ame rican" blueg rass and cou ntry music.
Organized by the Irish Arts Center in New York City , it
featured tradit ional Irish (and New York Irish) musicians,
a bluegrass band from Virg inia, and a Wes t African "griot"
(histo rian and storyteller) who played guitar like no one
else I've ever heard, as we ll as gou rd-bas ed instruments
that are the precurso rs of the modern banjo .

It made me th ink of ham radio . No, I mean it. Th ere
on the stag e was a gro up about as diverse as any I've
see n anyw here .. . exc ept at Dayton o r on a mul tina
tiona l DXpedi tion . Th e bulk of the perfo rme rs we re Irish
an d Irish-American , mostly Catholics. The blueg rass
band was descended from Scots- Irish Protestants who
had se tt led in Northern Ireland , and then came to
America because the y co uldn 't get along wit h the lrish
Irish. Plus yo u had the gr iot from Mali , who had no cu l
tura l connection to either of the othe r gro ups ... except
th rough mus ic. And there they all we re, makin g beauti
ful music togethe r .. . just as groups of ham s from dif 
ferent cultures regul arl y make music togeth er on the
ham ban ds (that's not just an analogy; CW has a musi
ca l cade nce, which is why mus icians often have an eas
ier tim e learning code than non-musical people).

Ham radi o, like mu sic, ca n help buil d bridges between
different cultures in a way that no government can. It is
our special cont ribut ion to making the wo rld a slightly
better place. And the re's no bette r place to start than in
Dayton. Hope to see yo u at Ha ra for May Madn ess!

- 73, Rich W2VU
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"1I-fliI'O®HF VERTICALS

Free Hy-Gain Catalog
and Nearest lJea/er . . . 800-973-6571
Call your dealer for your best price!

~I il

~ " ~
hy-gain'"

Classics

Wci::h t
114 pounds
9 pound s
9_pounds
4 pounds
18_pounds
25 pound s

Self-supporting -- no guys required . . . Remarkable DXperformance -- low angle
radiation, omnidirectional . . . 1500 Watts . . . Low SWR ... Aircraft quality
aluminum tubing . . . Stainless steel hardware . . . Recessed SO-239 connect . . .

Two year limited Warranty. . . Hy-Gain 160-6 Meters
compression clamps is used for radiators. Self-Supporting Vertical

In clude.'! all stainless :steel hardware.
Recessed 50-239 prevents moisture damage. Full 1500 Watts, 43feet, includes base mount

lIy-gain verticals go lip easily with just ~\ AV-6160 Operate all hands 160-6
hund tools and their cost is surprisingly low. "e $3999 5 At~ters at/II11IS.00 Watt with

Two year limited warranty. UPS SHIPPABLE thi s ."ielf-slIpportl1lg, 43 feet
AV-18HT, 5949.95. (10, t 2,15,20,40,80 :\1, hI hiJEh/perPhJrmanl'ehl'erticald! .

160,17 Meters optional). 53 ft. , 114 Ibs. lt assem es III en I an an our an Its
Sta nding 53 feet tall, the famous Hy-Galn low projile blends in with the sky and

Hy lo wer is the world 's best performing verti- trees - you can barely see it . . .
cal! The AV-18HT features automatic band Exceptional Performance
selection achieved through a unique stub- The entire length radiates to provide
decoup ling system which effectively isolates exceptional low angle radiation 160-20
various sections of the antenna so that an clcc- Meters and very good performance on
trical 1/4 waveleng th (or odd multiple of a 1/4 17-6 Meters. You can shorten it by tele-
wavelength) exists on all bands. Approximate- seeping it down for more effective low
Iy 250 kHz bandwidth at 2:1 VSWR on 80 angle radiation on higher bands.
Meters. The addition of a base loading coil Just talk with automatic tuner!
(LC- 160Q, $109.95), provides excep tional A wide-range automatic or manua l
160 Metcr performa nce. 1\1 K-17, $89.95. Add- antenna tuner at your rig easily matches
on 17 Meter kit. 24 foot tower is all rugged , this antenna for all hands 160-6 Meters.
hot-dip galvanized steel and all hardware is There' s no physical tuning adjustment s
iridited for corrosion resistance. Special tilt- on the antenna -- you simply put it up!
over hinged base for easy raising & lowering. An optimized balun design allows

direct coaxfeed w ith negligible coax loss
AY-14AYQ, $179.95. (10,15,20,40 Meters). (typ ically less than 'I, dB 60-6 Meters

18 tt., 9lbs. Tb e Hy-Gain AY-14AYQ uses and less than 1 dB 160-80 Meters with
&., the same trap design as the famous Hy-Gain
~ Thunderbird beams. Three separate air dielec- good quality, low-loss coax) .
... r tric Hy-Q traps with oversize coils give superb Extremely low wind loading
~ stability and 1/4 wave resonance on all bands. \Vith j ust 2 square feet wind load, the
r-;- Roof mount with liy-Gain AV-1 4RMQ kit, $89.95. AV-6160 has the lowest wind-loading and
~ lowest visibility of any vertical antenna!
Q AV-12AVQ, $139.95. (10,15,20 Meters). The key is a six foot section of tapering

13 ft., 9lbs. AV-12AVQ also uses Thunder- diameter stainless steel whip that flexes
bird beam design air dielectric traps for in strong wind instead of stressing the
extremely Hy-Q performance. This is the way bottom sections. Its 2-inch O.D.and .120
to go for inexpensive tri-band performance in inch thick walled tubing bottom section
limited space. Roof mount with AV-14RMQ kit, makes it incredibly strong.
$89.95. Just 20 Ibs., uses super-strong 6063

AV-18VS, $119.95 (10,12,15,17,20,30,40,80 aircraft aluminum tubing.
-."",,,,,- Meters). 18 ft., 4 Ibs. High quality construction Stainless steel hardware.

and low cost make the AV-18VS an except ional Assembles in an hour
value. Easily tuned to any band by adjusting Ground mounting lets
feed poin t at the base loading coil. Roof you hide antenna base in
mount with By-Gain AV-14RMQ kit, $89.95. shrubbery. Requires

DX-88, S369.95. (10, 12, 15,17,20,30,40,80 ground system -- at least
Meters, 160 Mctcrs optional). 25 It., 181bs. one radial. More exten-

All bands are easilv tuned with the DX-88' s sive ground work better.
exclusive adjustable capacitors. 80 and 40 Stealth Operation
Meters can even be tuned from the ground Low profile. Hide be-
without having to lower the antenna . Super hind trees, fences , build-
heavy-duty cons truct ion. DX-88 OPTIONS: ings, bushes. Use as flag-
160 Meter add-on kit, KIT-160-88, $ 199.95. pole. Easily telescopes
Ground Radial System, GRK-88, $99.95. Roof down during the day.
Rad ial System. RRK-88. $99 .95.

DX-77A, $449.95. (10, 12, 15, 17, 20, 30,
40 Meters). 29 It., 25 Ibs.

No ground radials requi red.' Off-center-fed
Windom has 55% greater bandwidth than
competi tive verticals. Heavy-duty tiltable
base. Each band independently tunable.
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CADILLAC, MICHIGAN: Wexaukee Amateur Radio Club 50th Annual Cadillac Swap on May 5
althe Cadillac Junior High School. Contact: A fton McConnmell, (231) 867-3774, P.O. Box 163, Cadil lac,
MI 49601. E-mail: ...nu81@yahoo.com>. (Talk in 146.98 [no PL])

CEDARBURG, WISCONSIN : The Ozaukee Radio Club Inc .34th Annual Indoor Am ateur Radio,
Electronics & Computer Spring Swapfest, May 5 at the Circle B Recrea tion Center Contact: Tom
Nawrot, AA9XK , (262) 242·1029. (Talk in 146.97- [PL 127.3]).

GREENSBURG, KANSAS: Salvation Army Emergency Radio Network special event station,
KSOSA, 1600 to 2100 UTe May 5 to honor the fifth anniversary of the Greensburg Kansas Tornado .
Frequencies 10.115, 18.135,7.255, and 14.040. Certificate and QSL available by sending a 9- by 12
inch SASE to SATERN, KSOSA, Greensburg Special Event , c/o The Salvation Army EDS, P.O. Box
412577, Kansas City , MO 64141.

HAGERSTO WN, MARYLAND: Antietam Radio Association The Great Hagerstown Hamfest,
May 5 at the Washington County Agricultural Center. Contact: Antietam Radio Association , PO Box 52,
Hagerstown , MD 21741. Website: <http://www .w3cwc.orglHamFests.html>. (Talk in 147 .090; exams
12:30 PM).

PITT MEADOWS, BRITISH COLUMBIA, CANADA: Maple Ridge Amateur Radio Club annual
Maple Ridge Swap Meet , May 6, 12460 Harris Road. Contact: Nick (604) 465-9476. E-mail:
-evezteemrarc.net» . Webs ite: <http://www.mrarc .ca>.(Talkin146.800-600[tone156.7]).

WRIGHTSTOWN , PENNSYLVANIA: Warminster Amateur Radio Club Hamfest 2012, May 6,
Middletown Grange Fair Grounds . Contact: Stew Leabman (215) 794-1360. E-mail:
<hamfest12@k3dn.org>.Website: <hltp :/Iwww .k3dn.orglhamfest.htm>. (Talk in 147.09+ (131.8)/443.95;
exams 10 AM).

BYRON, GEORGIA: Middle Georgia Radio Association, Central Georgia Amateur Radio Club,
Inc., and KG4BMS, Heart of Georgia Hamtest, May 12 at the Byron Middle School. Contact: Dave
Stewart, KN4DS, (478) 335-2852. E-mail: <kn4ds@arrl.net>. Website: <http://www.heartofgeorgiaham
test.con». (Talk in 146.850 --600; exams 9 AM to noon)

FAIRMONT, WEST VIRGINIA : Mountaineer ARA special event station, wasp, from 0000 UTC to
2400 UTC, May 12 to commemora te the first official observance of Mother's Oay at the International
Mother's Day Shrine in Grafton , WV. Bottom port ion of the General 80-, 40-, 20-, and 15-meter phone
and CW bands , and Novice 10-meter phone sub-band. For a certificate, send QSL and 9 by 12 inch
SASE to Charles T. McClain, K8UQY, RT. 4, Box 161, Grafton, V'N 26354.

REIDSVILLE, NORTH CAROLINA : TRockingham County Amateur Radio Club Inc . 8th Annual
Rockingham County sweetest, May 12 at the Calvary Baptist Church . Contact RCARC sweetest. clo
George Brewer, WN4l TY, 5190 NC Hwy 700, Eden, NC 27288 . Website : <t1ttp:/Iwww.rcarc .com>.(Talk
in 146.850 [PL 103.5}).

STANWOOD, WASHINGTON : The Stan wood Camano Amateur Radio Club 21st Annual
Electronic Flea Market and Hamfest, May 12 at the Stanwood Midd le School. Contact: Jim Ruble,
KE7MHF, (360) 629-4713. E-mail: <ke7mhf @arrl.net>; <http://www.scarcwa.org>. Talk in 145.19-;
exams)

TINTON FALLS, NEW JERSEY: Garden State Amateur Radio Assn Fifth Semi-Annual Hamfest,
May 12 at the MOESC, 100 Tornil lo Way. Contact: (732) 493-4236 . a-man <w2kq@arr l.nel> .Website:
<http://www.gardensta teara.org>. (Talk in 147.045 +600 [Pl67.0) or NJ link System; exams 10 AM)

SUMISWAL, EMMENTAL, SWITZERLAND: Mennon itischer Europaischer Reg ional Konferenz
(Mennon ite European Rigional Conference ), Special Event Station HB9MERK. 0900 UTC May 17 to
1900 UTC May 20 on 80, 40,15,10 propagation permittinq. (Ops: HB9ARL , HB9ELZ , PAOHEL, plus) .
QSL via: PAOHEL, Almelo, Netherlands (no eQSL, only paper) .

Norwich, New York: UHS Chenango Memorial Hospital 100th Anniversary Special Event
Station NN2C, 1600 UTC May 18-20, 2200 all bands , all modes. QSL 10Tony Masi, N2GVS, camasf
jr@sthy .rr.com>.

DAYTON , OHIO: Dayton Amateur Radio Association Dayton Hamvention® May 18-20, Hara
Arena . (VISIT: <http: //bi/./y/zIi5Uu> to purchase tickets online ). Contact: (937) 276-6930. Evmail:
<info@hamvention.org>. Website : <t1 ttp:/ll1amvention.org>. See us at the CQ Booth.

DAYTON, OHIO: SouthWest Ohio OX Association 27th Annual OX Dlnner® Friday, May 18 at
the Dayton Marriott, 1414 South Patterson Boulevard. Thedinnerwill include prizes and speakers. Tickets
are $42. Webs ite: <hllp :/lwww.swodxa.org>.

PINELLAS PARK , FLORIDA: Glorious Society 2012 Wormfest, May 26 at Freedom Lake Park.
Webs ite: <hllp :/Iwww.theworrnholesociety.org>.

WASHINGTON, NEW JERSEY: Bergen Am ateur Radio Association B.A.R.A. Spring Hamfest,
May 26 at the Westwood Regional High SChool. Contact: Jim Joyce , K2Z0, (201) 664-6725. E·mai l:
<k2zo@arrl.nel>. Webs ite: <hllp:/lwww.ba ra.org>.Talk in 146.19179(PL 141.3);exams8AM).

WEST FRIENDSHIP, MARYLAND: The Maryland FM As sociation . Inc . Memorial Weekend
Hamfest, May 27 at the Howard County Fair Grounds. AContact: Maryland F.M. Association, Inc., PO
Box 351, Hanover, MD 21076. E-mail: - wearnm e venzcn.nee-. Webs ite: <http://www.marylandfm.org>.
(Talk in 146.16/146.76, 223 .16/224 .76, 449.01444.0 [PL 107.21; exams 8:30 AM).

SEASIDE , OREGON : SEAPZAC NORTHWESTERN DIVISION CONVENTION , June 1-3, contact
Will SheHield, N7THL, (503) 642-7314, e-mail: <n7thl @arrl.nel>; website: ewww.seapac.orq». See us
at the CO Booth.

ATLANTA, GEORGIA: The Atlanta Radio Club and the Gwinnett Amateur Radio Society Atlanta
Hamfest and ARRL Georgia Section Convention, June 2 at Jim Miller ParkContact John Talipsky,
N3ACK, 385 Madison Chase Drive, Lawrencev ille, GA 30045 . E-mail: «naecke euantaraoloclub.orq-.
Webs ite: <hllp:/Iwww.atlantaharnfesl.com>. (Talk in 146.820-[PL 146.2}; exams)

SAL TIMORE, MARYLAND: Amateur Radio Club of the National Electronics Mus eum (K3NEM)
special event station W2W , 1200 to 2200 UTC June 2-6 to commemora te the role of electronics in World
War II. Frequencies: 7.240 , 14.270,21.270. QSL to W2W - Special Event Station, Box 1693, MS 4015,
Baltimore , MD 21203. Certificate avai lable via SASE. Website: <http://ww-2.us>.

HUDSONVILLE, MICHIGAN: Independent Repeater Association, Inc . 2012 Annual Hamfest,
June 2 at the Hudsonville FairgroundContact Don, (616) 532·7769 after 4 PM. a-man: «ira-ham
fest @w8ira.org>. (Talk in 147.160 (PL 94.8); exams 9- 10:30 AM).

MISSISSAUGA, ONTARIO , CANADA: Mississauga Amateur Radio Club a special event station
from 1400to 2000 UTC, Saturday, June 2 and Sunday, June 3 at the Annual Bread and Honey Festival.
Frequencies : 14.240 and 7.230. For a cenncete. contact MARC, c/o Michael Brickell , VE3TKI, 2801
Bucklepost cree., Miss issauga , ON, Canada L5L 1M6. Include $2 U.S . for postage . Website:
<t1ttp:/Iwww.marc.on.ca>.

SHOW LOW, ARIZONA: Kachina Amateur Radio Club White Mountain Hamfest, June 2 at the
Show Low Cjty HaliContact Jim Mortensen , ewrezve em.nee-. Webs ite: <http ://www.kachina-arc.org>.
(Talk in 145.310 {PL 110.9); exams)

ST. PAUL , MINNESOTA : South East Metro Amateur Radio Club special event station WilM to
comrnemorate the Bailie of Midwayfrorn 1300 to 0000 UTC June 2 at Fleming Field Airport. Frequenc ies:
7.260,14.260,21.360, and 28.460. QSL with an 8.5- by 11-inch SASE to WOCGM Special Event, 1655
- 68th Street West, Inver Grove Heights, MN 55077. Contact Skip Jackson , KSOJ, (651) 260-4330 . Email:
<ksOj @arrl.org>. Website: <http ://www.semarc.org>.

TEDROE, OHIO: Fulton County Amateur Radio Club Outdoor Flea Market and Hamfest, June
2 at the Roth Family Woodlot , 105 Hil l Avenue. Website: <http://www.k:8bxq.org>. (Talk in 147.195+)

TOPEKA , KANSAS: Special event station WilVFW 1500 to 2350 UTC June 2 to honor the 92nd
Annual State Convention of the VFW Department of Kansas. Frequencies include 21.240,18.140, and
14.240 SSB. OSL rto: Dwight Hottzen, 795 N. McComas Street, Wichita, KS 67203.

CAMBRIDGE, ONTARIO , CANADA: Guelph and the Kitchener-Waterloo Amateur Radio Clubs
38th Annual Central Ontario Amateur Radio Fleamarket and Hamfe st , June 3 at the Waterloo
Regional Police Association Recreation Centre. Contact : Nick, VA3NNW, weekends and nights only
(519) 884·3760 . E-mail: dnfo@hamfesl.on .ca>.Website: <hltp :l lwww.hamfest.on.ca>. (Talk in 146.970·
(tone 131.8] or 146.529 simplex)

PRINCETON , ILLINOIS: The Starved Rock Radio Club Amateur Radio Hobbyist and Collectors
Show, June3 atthe Bureau County Fairgrounds. Contact with a SASE: Matthew Weaver, KB9VZH, 319
Desoto Street , Ottawa, IL 61350. Phone: (815) 313-5924 . E-mail: <starvedrockhamfest@hotmail.com>.
Webs ite: <hllp:/lwww.qsLneVw9mkslhamfesl.htm>. (Talk in 146.955 -103.5; exams)

Please submit hamlest and special event announcements at feast three months in advance by e
mail to <hamfest@cq-amateur·radio.com> or <speclaleven/@cq-amateur-radio.com>, or by postal
meuto: CO Magazine, A/tn: Hsmtests (or Special Events) , 25 Newbndge Rd., Hicksville, NY 11801.
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65Ft. Telesco In Antenna Kit

•
COMTEK W2FMI Series Baluns
BeUer Performance , lower Prices!

From just$49.95
Design inspiredbyJerrySevick. W2FMI, and perfected
by DX Englneering's Balun R&Ddepartment.
oFeat uringa OX Engineering innovation: High voltage
compensating ca pacitors for unequalledlow SWR

ol arge fender washers distribute fastener loading
oSpecial toroid corehandles highpowerwith minimum
thermalstress

oHigh, consistent common mode impedanceacross
HFspectrumprovides isolationwhere It's needed most

oSpecialwiresizingand Teflon-insulated wiresleeves for exact
impedance matching and better isolationthanThermaleze wire

oTypical insertion loss: less than0.2dB
oPower handling: up to 5 kW+ intermittent

depending on model, see website
oSilver-plated gasketed SO-239 connectors, stainlesshardware
anda weatherproof NEMA box

1:1 DualWirelSlngle Core , 1.8 to 54 MHz
COM-BAl-11130E 3 kW, sideeyebolts $49.95
COM-BAl -11130ET 3 kW. sideandtop eyeballs $49.95
COM-BAl-11130S 3 kW, sidestudslwingnuts $49.95
COM-BAl-11130T 3 kW, top studslwingnuts $49.95
1:1 Coal/Single Core
COM-BAl·11150E 5 kW. sideeyebolls $49.95
COM-BAl-11150ET 5 kW, sideandtop eyebolts $49.95
COM-BAl-1115OS 5 kW Side studslwingnuts $49.95
COM-BAl · 11150T 5 kW. top studsJwingnuts $49.95
1:1 DualWire/Dual Core
COM-BAl·11140T 5 kW, tep studsJwingnuts $69.95
COM-BAl-1114OS 5 kW. sidestudslwingnuts $69.95
1:1 CoaxJDual Cote
COM-BAl -11150DS 5 kW. sidestudsJwingnuts $69.95
COM-BAl·11150DT 5 kW, top studsJwingnuts $69.95
4:1 DualWirelSingle Core
COM-BAl- 41130E 3 kW, sideeyebons. $59.95
COM-BAl -41130ET 3 kW, sideand lop eyebolts $59.95
COM·BAl ·41130T 3 kW, top studsJwingnuts _$59.95
COM-BAl-41130S 3 kW, side studslwingnuts $59.95
4:1 DualWiteJDual Core
COM-BAl-41150T 5 kW. top studslwingnuts $89.95
COM·BAl -4115OS 5 kW, sidesludslwingnuts $89.95
COM-BAl -41150E 5 kW, sideeyebolls $89.95
Contacl DXEng ineering Customer Support lor
recommendations lor yourapplicalion. 'Your Gomtek
balunorder isshipped tree, ~ UPS ground. anywhere in
thecontiguous 48United States.

Order hll 4 PM ET (uS) for Same-Dall ShiPPing

Telesco In Hi h SIren th FiberGlass Tubin

Hchn Commercial Tower products and accessories are
nowavailableat DXEngineering. We have the Ruhn
products - Towers. Masts, and Tower and Installation
Accessories - to meet your towerstructural needs
Contact OXEngineering Customer Support
lor yourapplication.

Rohn Commercial Towers

SlgnaL/nlr'"
USB Unit from Tlgemonlcs

Greatfor wireantenna spreaders or insulated stacking frames.
- Tubing custom made to OX Engineering's rigid specifications
in smoothly telescoping sections

oNeutral. light graycolor
0118' nominal wallx 8 feet long
oAvailable in unslit tubing or oneendslit tUbing
UnstitEnd , Telescoping FiberglassTubing
available in sizes from0,5Q()" 0.0. to 2.000' 0.0
(in .25' increments) $6.4510 $25.95
Slit One End, Telescoping FiberglassTubing
available in sizes from0.750' 0.0. to 2.000' 0.0.
(in ,25' increments) $18.95to $30.95

50 FI. Telescoping Fiberglass Tubing MastKit
oIncludes DXEngineering Stainless Steel Element Clamps
oTapers from 2.00' to .50" 0.0. in seven 8 fl . sections
OXE·FTK50 50 fl . Telescoping Tubing Kil.......$138.00

• S~r:"aUnk - USB •
.. 11:0 ....

,-' .... '" '\. . -- ,- .
oEasiest installationand setup-ctor Macor PC
- Software included on CD ROM
- Buill-in low noise sound card
oUSBport powered
oWorkswith Al l radios
oSupports all sound card digital andvoice modes, including

MT63. EchoUn , PSK' 31, SSTV, CiN andRTTY
T1G·Sl ·USB $89.95
-Requiresa radio inferface cable
Arry Radio Interface Gable (except,thespecial Elecraft.K3 cable),
is only $12.95 wilen purchased WIth a SlgnalinkTll uOll

World Class Products Shipped Worldwide, Every Day!
Thousands Ml!,f8 Ham pro!uets at 8,30am to 4,30 pm ET

DKEnglneerlng com 1230 to 2030 UTe (March-October)
• 1330 to 2130 UTe (November-Februarv)

1 800 111 0103 Te.ch/lnternational: 330.572.3200 Country Code: +1
Sale Code: 1205CQ

• •• Priceseffective through 6/1 5/12

The68 loollall, high performance,
full sizeantennas haverugged
base sections (2. 3 or 4 inch
diameter) made Iromaircraft
grade aluminum tubil'lg. The VA· l requires
simpleguying. The VA·2 and VA·3 models are
very stoutand don', requireguying. The VA-2
and VA·3antennas aresupplied with a Heavy
Duty Plus Stainless Pivot Baseand can be
lowered easily with the optional, DXE-VRW
one-man, manual winch.
- 2:1 bandwidth up10 500kHz
• OX Engineering structural design
+ high strength tUbing manufactured 10 rigid specifications
= Highest Wind Ratings

• High strength, uv-crctecteu Extren~ insulator
= High Power Handling Capacity

•Specially manufactured stainless steel and aluminum saddle
clamps, stainless steel bolts, and precision machining
" Reliabili ty Secondto None

oSpecially manufacturedPivot Base supplied with VA-2 and
VA-3 antennas", Easy Ti ll Upand Down

DXE-7580FS·VA-l Vertical Antenna,standard HD,
2 inch00 base section $379.50

OXE·7580FS-VA·2 Vertical Antenna, Heavy Duty,
3 inch00 base section ......... $675.50

OXE·7580FS·VA-3 Vertical Antenna, Super Duty,
4 inch 00 base section ......$1,675.50

OX Engineering
FullSIze 75/80 Meter
Quarter-Wave
Vertical Antennas

oEleven telescopingsections
from 2' to 718' D.O.

oStainlesssteel element clamps I
OXE-ATK65 Telescoping

AntennaKrt $194.50
OXE-VE-BASE Fixed Vertical I

Insulated BaseKrt... $99.50
OXE-VA-BASE HOVertical Insulated

nnBaseKjt $159.50

OXE-VRW-l Manual Winch
A great option, this winch allows
oneperson to easily raiseor lower a
VA-2 or VA·3 vertical antenna.
OXE-VRW·1 Manual Winch....,$169.99

6063-T832
Aluminum TUbing
oSmoothly telescoping sections
oDrawn, notextruded, tubing
oBest quality at the lowest price, guaranteed
-Oustom made to OX Engineering's rigid speci fications
oFor bestresults, use DXE StainlessSteel
Element Clamps to assembleslit lengths

OXEngineering Has Stainless Steel Element Clamps that
Fit Exact Tubing SizeslSee DXEngineering.comtor details.

We"/I See You at Booths 0-7 in the Main Arena at Dayton Hamvention!



FT·2oo0lFT20000 HF, 6Mlev,

-laOW w/ autotuner - buill-inPowersupply
- DSP fillersI Voice memory recorder
• 'OOW (FT-2000D)
- 3 Band Parametric Mic EQ · 3 IFroofingfillers

Call ForLow Pricing!

FT-7900R

Ultra compact HF, VHF, UHF

· 1oow HF/6M, SOW 2M, 20wUHF
• DSP included e 32color display
· 200 mems • Detachable front panel (YSK·851required)

Call for Low Price!

·1 00W HF/6M • AutoTuner built-in • OSP Built-in
· 500 Memories • DNR, IFNotch, IFShift

Call Now For Special Pricing

FT·4500 Hh 6M TCVR

• SOW 2m, 45w on440mHz
- WeatherAlert
- 1000+ Mems
- WIRES Capability
• Wideband Receiver (Cel! Blocked)

CallNow ForYour Low Price!

I '

VX·80RNX·8GR
501144/220/440 (VX~80R)

2m/440 wI Buil t -in GPS (VX-8GR)

• 5w (l w 222MhzVX-8DR only)
• Bluetooth optional (VX-8DR only)
• waterproof/submersible 3 ft 30 mlns
• GPS/APRS operation optional
• Ll-tonHi-capacity battery
• wideband Rx

5012M/220/440 HT

• Wideband RX - 900Memories
• 5WTX(300mw 220Mhz)
• Li-lcn Battery
• Fully Submersible to 3 ft.
• Built-in CTCSS/DCS
• Internet WIRES compatible

Now available in Black!

• .=:.0-c-
c 0
oce5:!
GCe.....

VX·6R

FTDX5000MP2oowHf + 6M Transceiver

- - - ----~ --

.,--=: _ . . -=:
---~,- , ..7Y"~~ ~

=, )-- -
- -, - ...."-- ./ ~ ~ ~

2MJ220/440HT

• wideband RX- 900memories
• 5W21440 , 1.5W220MHzTX
• Li-ION Battery - EAI system
• Fu lly submersible to 3 ft.
• CWtrainer built-in

NEW Low Price!

FTM·350AR 2m/44 0 O,olboo'

• SOW 2m/440t - 1 watl220Mhz
• TNC built-in, Bluetooth capable
• Band scope built-in
· 500 Memories

• StationMonitor SM-5000Included
• 0.05ppm OCXO included
• 300Hz Roofing filter included
• 600HzRoofing filter included
- 3 kHz Roofing filler included

~~YAESU

Check out the
latest Cool Winter Specials
from YAESU
Yaesu cou onsex Ire 6/30/12

-

- - -.. -
~

· 100W HF/6M
• Auto Tuner built-in
· 3 roofing filtersbuilt-in
• DMU-2000 Compatible

CallNow ForLow Pricing!

FT·8800R 2M/440 Mobile

- V+UN+VIU+U operation
- V+U full duplex - CrossBand repeater Iunc ion
• SOW 2M 35W UHF
· 1000+ Memory channels
• WIRES ready

CallNow ForLow Pricing!

FT·950 HF, 6MTCVR

FT·8970 VHF/UHF/HF Transceiver

• HF/6M/2MI70CM • DSP Built-in
• HF100W (20Wbattery)
• Optional P.S.+Tuner · TCXO Buill-in

CallNow ForOur Low Pricing!

WOODBRIDGE, VA
(Near Washington D.C.)
14803 BuildAmerica Dr.22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit161, 1-95, So.to US 1
woodbridge@hamradio.com

SAN DIEGO, CA
5375Kearny VillaRd. 92123
(858)560-4900
(877) 520-9623
Jerry, N5MCJ,Mgr.
Hwy. 163 & Claremont Mesa
sandiego@harnradio.com

ANAHEIM. CA
(Near Disneyland)
933 N. Euclids., 92801
(714) 533-7373
(800) 854-6046
Janel, Kl7MF, Mgr.
analleim@hamradio.com

BURBANK,CA
1525 W. Magnol ia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between

S.Victory & Buena Vista
burbank@hamradio.&om

ATLANTA, GA
6071 Buford H1N}'. , 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VD, Mgr.
Doraville,

1 mi. no.of 1-285
atlanta@hamradio .com

SUNNYVALE, CA
510LawrenceExp. 1102,94085
(408)736-9496
(877) 892-1749
Jon, K6WV, Mgr.
So.fromHwy. 101
sunnyvale@hamradio .com

PHOENIX, AZ
10613 N.43rdAve , 85029
(602)242-3515
(800) 559-7388
Gary, N7GJ, Mgr.
Corner of 43rd Ave & Peoria
phoenix@hamradlo.com

SALEM, NH
(Near Boston)
224 N.Broadway, 03079
(603) 898-3750
(800)444-0047
Peter, Kl1M,Mgr.
sales@hamradio.com
Exit1, 1-93:
28mi. No.of Boston
salem@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark, WI7YN,Mgr.
1-880 at 23rd Ave. ramp
oakland@hamradlo.com

PORTLAND, OR
11705 S.w. Pacific Hwy.
97223
(503) 598-0555
(800) 765-4267
Bill, K7WCE , Mgr.
Tigard-99W exit
from Hwy. 5 & 217
pOrlland@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N.Dupont Hwy., 19720
(302)322-7092
(800) 644-4476
Bill,KA3IXF, Mgr.
RT.13 1/4ml.,50.1-295
newcastle@hamradio .com

DENVER, CO
8400E. Iliff Ave. #9,80231
(303)745-7373
(800) 444-9476
John,W01G, Mgr.
denver@hamradlo.com



Results of the 2011
CQ WW RTTY DX Contest

BY ED MUNS,* WOYK

The 25th annual running of the world's largest RTTY compet ition
kicked off the CO WW season on a memorab le propagation wee k
end. The MUF was almost too high, with the SFI peaking at 169,

enab ling 10 and 15 meters to reach virtually anywhere worldwide with
modest power and antennas. During the day, 20 meters was effective
ly blacked out with the solar flux so high. At mid-day, there were hardly
any signals visible on the 20 meter bandscope. Acco rdingly , 80 and 40
meters were much more challenging this time than they have been in
the recent years of the solar minimum .

Participation in RTTY co ntests continues its asce nt, and all-t ime highs
were set in this eve nt. 14,403 call signs were present-an 18% increase
ove r the prior year. Submitted logs rose 25% from the previous high of
2681 in 2010 to 3373 in 2011. A portion of this increase was due to a
more aggressive pursuit of log submiss ions from casual participants who
operate for reasons other than score. There were OSOs with 214 coun
tries and all 40 zones.

UZ2M captured the most accumulated zones at 145, with ES9C and
EF8M tied at 143, and RL3A in fourth with 141. Country accu mulat ion
was led by ES9C with 453, followed by EF8M with 447 , UZ2M with 419,
and CN3A with 419. The top NA country tota ls came from the east coast ,
where Kl1G had 403 and K1SFA had 400. Further down the country
standings was P49X in 14th place with 382.

VEJUS multipliers were read ily avai lable on all bands, with P49X log
ging 264. W6YX and EF8M tied for second with 260. K1SFA was third
with 252. As intended by the founders of this contest , this third mult ipli
er that subdivides North America better levels the playing field with
Europe's access to many more countries on the low bands.

Twe lve new world records were estab lished, while 62 new continen
tal records were set, 44% of the tota l wo rld and continental records pos
sible! From the following table, it is clea r how the MUF affecte d propa
gation with the records heavi ly weighted on 10 and 15 meters:

World Continent
New Avail. New Avail.

5010 4 4 17 20
5015 3 4 13 20
5020 1 4 3 20
50 40 1 4 2 20
5080 1 4 5 20
SOA8 1 4 14 20
MS 1 2 3 10
M2 1 3 5
MM 1 2 5
Total 12 28 62 140
(Assisted and unassisted categories combined)

This is the result of optimal 10-15 meter propagation coinciding with
record part icipation.

Single-Op High Power (725 logs)
Single-Op All Band High Power (550) . Top honors go to Arunas, LY5E
(LY2U ), who set a new European record with 6.3M points. Dennis, 6Y6U
(W1UE) took second place , while establishing the new North America
record with 6.0M. Filipe, CR6K (CT1IL T), was close in th ird place with
5.8M. John, K1FWE , grabbed the new USA record wit h 5.0M.ln all, 36
of the top 50 all-time slots in this category are now occ upied by partici
pants in the 2011 contest !

Single-Op 80 Meters High Power (12). Daniel, VE2SB, won with
92K and set the new NA record. Mauro, IN30BR , was second and led
Europe with 82K. Waldir , PY2WC, set the SA record with just 7.1 points,
so there are still lots of record opport unities available!

Single-Op 40 Meters High Power (21) . Paolo, YW4D (YV 1DIG),
won this category with 471 K.The next four places were in Europe (YT8A,
9A3AAX, S36W, and S51CK), followed by three USA stations (WOGJ,
K7WP, and W 1TY/2) .

Single-Op 20 Meters High Power (33) . Gennadiy, UN1L, made 667K
from Asia to win, while S04M took second place with 642K and John,

•• -meu: <wOyk @cqwwrtty.com>

www.cq-amateur-radio.com

KK9A14, took third with 614K, short of his NA record set in 20 10. Matteo,
T77NM , took fourth wit h 608K.

Single-Op 15 Meters High Power (44) . Robert , ST2AR, blasted this
world record by 31% with a score of 1.1M, and Juan, YW5T (YV5JBI),
took second place with 744K . Leo, S50R , set a new European record
with 695K for third place world, and Yuri, EY0A (UA4L CO), set a new
Asia record for fourth place.

Single-Op 10 Meters High Power (65) . Rene , LU7HN , set the new
world record with 844K and Max, KH6ZM , took seco nd place with a new
Oceania record. Third place world was Yasu, JA6WJL , with 447K and
the new Asia record . Fourth place Erik, PI4DX (PD1DX), won Europe
with 385K.

Nuno, cn EEK, had "incredible fun" on a revived 10-meter band and
took third place Europe in 10 Meters Low Power.

The 400-year-oJd(adding all their ages!) CR3L Multi-Multi team-(Ieft to
right) DJ6Q T, DK4Q T, DJ6XV, DM3BJ, DL6 TK, and DL 1YFF-narrow

Iy surpassed the youthful KlSFA competitors for first place .
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This fine EDt R team took third place in Multi-Two. Left to right: Ee t KR,
EB7ABJ, EC4 DX, EC7AKV, and EA4AOC.

Single Ope rator Low Power (1589)
Single-Op All Band Low Power (1238). Fabi, VA2UP, was first place
world with a new NA record and 4.DM, and Mohamed, SCSW (CN8KD),
was second with a new Africa record and 3.9M. Don, AASAU, took third
wit h 2.7M and Enrico, 6V7X (IK2FIL), look fourth with 2.5M. Ted,
HI3TEJ , was fifth with 2.4M.

Single-Op 80 Meters Low Power (14) . Gyorgy, HA1WD, was firsl
with 71K. Gordo n, N04K, set a new NA record with 9K.

Single-Op 40 Meters Low Power (39).Tomek, SP3VSE,look first place
with 211K, Jan, SP6IHE, was second with 156K, and Andris, YL3CU, was
third with 141K. Nori, JL3TMH, set a new Asia record with 3SK.

Single-Op 20 Meters Low Power (85) . Gennady, EU1DX, had the
first-place finish of 351K and Melnikov, RM2M, took second with 336K .
Costantino, IC8TEM , was a close third with 33SK and lacopo, IKSAWB,
took fourth with 318K.

Single-Op 15 Meters Low Power (84). Ion, Y03JF, made 382K for
first place and Andrei, UZ7HO, took second with 378K. Third-place
Dimitry, 4Z5CP, set a new Asia record with 340K and in fifth place Bill,
VY2 L1 , set a new NA record with 26SK.

Single-Op 10 Meters Low Power (129). Th is calegory set all new
world and continent records. Augusto, PY2EB , was first with 423K and
Sulaiman, 7Z 1SJ , was seco nd with 39SK and a new Asia record.
Francisco, EA7ISH, took fourth with 325K and the new Europe record,
while Nicolas, FG4NO, took sixth with 265K and the new NA record.
Fifteenth-place Duarte, CT3HF, set the new Africa record with 13DK.

Single-Op Assisted High Power (373)
Single-Op Assisted All Band High Power (288). Rick, KI1G, was first
place world with 6AM and the new NA record. Yuri, RG9A, was close
behind wilh 6.2M , and third-place Boyan , LZ8E (LZ2BE), had 5.5M for
a new Europe record. Bud, AA3B, took fourth with 4.9M.

Single-Op Assisted 80 meters High Power (7). The first five places
came from Europe: Mario, IZ0KBR , with 116K, Silvio, IZ5DIY, with 110K,
Alajos, HA3L1 ,with 94K, Alex, UX1UX,with 75K, and Francesco, IK0XBX,
with SDK. Sixth place Vit, RX0AT, set the new Asia record with 17K .

Single·Op Assisted 40 meters High Power (11). The first ten places
were in Europe: Marco, 14LXV, was first with 458K, Vladan, YT1VP, was
second with 410K , Vlad , UW41, was third with 294K, Andrey, RW4PL ,
was fourth with 29 1K, and Bengt, SM6FUD, was fifth wilh 165K .

Single-Op Assisted 20 meters High Power (13). Nine of the first
ten places were also from Europe on this band , which behaved more
like a "low band" than a "high band ." Fulvia, IK4MGP, was first with 857K,
Jose, CT3KY, was second with 683K, Ruslan , E0 30 (UR3QCW) , was
Ihird with 679K, Sekcja, SN2K (SP2DWG), was lourth with 578K, and
Ryszard, SP80 NZ, was fifth with 305K.

Single-Op Assisted 15 meters High Power (22). Antonio, CT3 EN,
set a new world record with 985 K, while second -place Stephane , TM6M ,
set a new Europe reco rd with 908K. Vlad, R7LV, took th ird with 735K
and fourth place Joel, VE6WO, set a new NA record with 628K.

Single-Op Assisted 10 meters High Powe r (32). The top 12 finish
ers all broke the prior world record, which shows the opportunity in some
of these categor ies. Joel, KG6DX, set a new world record from Oceania
with 733K, more than doubling the score of second -place Braco, 9A7R,
who set the new Europe record with 327K. Fifth place Julio, PU4LOG, set
a new SA record with 267K, and sixth place Masa, J01WKO, set a new
Asia record with 263K. Eighth place Alejandro , XE1EE, broke the NA
record with 253K.
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2011 CQ WW RTTY CONTEST
PLAQUE WINNERS AND SPONSORS

Single Operator High Power Unassisted
World : Sponsored by John Orton, W5JBO. Winner: LY5E (op : Arunas
Vaglys, l Y2IJ)
Asia : Sponsored by Alex Panoiu, Y09HP. Winner: Masaki Okano, JH4UYB
Canada: Sponsored by Contest Group du Quebec . Winner: Yuri Ontpkc,
VE30Z
USA: Sponsored by Charles Anderson, KK50Q. Winner : John Webster,
K1FWE

Single Operator low Power Unassisted
World : Sponsored by Don Hill, AA5AU. Winner: Fabi Bertolotto, VA2UP
Asia: Sponsored by Jim Reisert, AD1C. Winner: Peter Saunders, HZ1PS
Europe: Sponsored by Tyler Stewart, K3MM. Winner: Aleksander
Wieczorek, S09UM
North America : Sponsored by Joseph Young, W6RLL. Winner: Don Hill ,
AA5AU
South America: Sponsored by Trey Garlough, NSKO. Winner : Vitor Luis
Aidar Dos Santos, PY2NY
Canada : Sponsored by Bob l oranger, VE2AXO. Winner: Bob Loranger,
VE2AXO

Single Operator Assisted High Power
World: Sponsored by Mike Sims, K4GMH. Winner: Rick Davenport, KI1G
Asia : Sponsored by Lakshman "Lucky" Bijanki, VU2LBW. Winner: Yuri
Kurinyi, RG9A
North America: Sponsored by Jamie Tolbert , Jr., WW3S and Ray Fallen, Jr.,
ND8L. Winner: Bud Trench, AA3B

Single Operator Assisted Low Power
World : Jim Barron, WBSAAA. Winner: Fabi Bertolotto, VA2UP
North America : George Marzloff, K4GM. Winner: Don Hill , AA5AU

Single Operator Single Band
World 28 MHz High Power: Sponsored by Steve Hodgson, ZC4L1 . Winner:
Rene Giorda, LU7HN
World 28 MHz Low Power: Wray DUdley, AB4SF. Winner: Augusto Reis ,
PY2EB
World 21 MHz High Power: Sponsored by Steve "Sid" Caesar , NH7C.
Winner: Robert Kasca , ST2AR
World 14 MHz High Power: Sponsored by Kenneth Young, AB4GG. Winner:
Gennadiy Gleizer, UN1L
Europe 14 MHz High Power: Sponsored by Bob Raymond, WA1Z. Winner:
S04M (op : Miroslaw Razny , SP4MPG)
North America 14 MHz High Power: Sponsored by Patrick W. Soileau,
NDSC. Winner: John Bayne, KK9A14
USA 14 MHz High Power: Sponsored by Jamie Punderson, W200. Winner:
Steve Sawyer, KTBDX
World 7 MHz High Power: Sponsored by Abroham Neal Software by K3NC.
Winner: YW4D (op : Paolo Stradiotto, YV1DIG)
North America 7 MHz High Power: Sponsored by Don Reed, K20GD.
Winner: Glenn Johnson, WBGJ
World 3.5 MHz High Power: Sponsored by Glenn Vinson, W60TC. Winner:
Daniel Richer, VE2SB
World 3.5 MHz High Power Assisted: Sponsored by Mario Lamanna,
IZ0KBR. Winner: Mario lamanna, IZBKBR

Multi-Op Single Transmitter Low Power
North America: Sponsored by Dennis Conklin, AI8P. Winner: VP91 (NDBl,
WW3S)

MUlti-Op Single Transmitter High Power
World : Sponsored by Kevin Rowett, K6TD. Winner: EF8M (ops: RD3A,
UASC,EA8CAC,EA8AH)
Europe: Tartu Contest Team, ESSO, Winner: UZ2M (ops: RA4lW, RW4lE,
UX3MZ, UX3MR, UR5MID, URBMC, UT3MD)
North America : Sponsored by Steve Jarrett , K4FJ. Winner: K4FJ (ops:
K3KG, K4FJ)

Multi-Op Two Transmitter
World: Sponsored by Ed Muns, W0YK,. Winner: P49X (ops: WBYK, N4RR,
K6AW, W60TC)
Europe: Sponsored by CT3 Madeira Contest Team CR3NC09K. Winner:
ES9C (ops: YL2KF, YL1ZF, YL3DW, ES5RY, ES5TV, ES2DW, ES5GP,
ESSNHC, ES2MA, ES2NA, ESSJR, ESSQX)
North America : Sponsored by Steve Merchant, K6AW. Winner: NR4M (ops:
NR4M, K4EC, K7SV, N3ZV, W4MYA, KI4UDF)
USA: Sponsored by Abroham Neal Software by K3NC. Winner: KOIR (ops:
KBIR, WABMHJ , NBKK, NBAT, NBHJZ, WBElT)

MUlti-Op Multi-Transmitter
World : Sponsored by KA4RRU Rny Team. Winner: CR3L (DJ60T, DJ6XV,
DK4QT, Dl1YFF, Dl6TK, DM3BJ)
Europe: DX Old Timers Club - Silvano Amenta, KB5GUIT9SEZ Memorial.
Winner: IT9BlB (op: IK30AR, IT9BlB, IT9MBZ, IT9MUO, IT9PAD ,
IT9RBW, IT9RGY, IT9VOQ, IT9ZGY, IT9ZMX)

Club Competition
World: Sponsored by Potomac Valley Radio Club. Winner: Bavarian Contest
Club
North America: Sponsored by Northern Cafttomta Contest Club. Winner:
Yankee Clipper Contest Club

(Plaque sponsors as of publication date. Additional plaques may be sponsored.)

Visit Our Web Site



12'JOWE-
---------------

• 40' tall ~95% Effic iency

• No Radials!

• With optional Tornado
Drive, remotely tune
entire 80M band and
engage T·bar loaded fu ll
size 40M Vertical Dipole

Single-Op Assisted Low Power (287)
This category is new, bringing RTTY in line with
the other modes of CO WW . Therefore all of
this yea r's top scores also esta blish the cate 
gory record.

Single-Op Assisted All Band Low Power
(222). Robert, S57AW , set the new world and
Europe records with 3.5M. Mark, N2QT, took
second with 2.6M for the new NA record. John ,
GW4S KA, took th ird and Alex, PY2SE X, took
fourth with 2.0M establishing the SA record.
Eighth place Romeo, RW9C, set the new Asia
record with 104M.

Single-Op Assisted 80 meters Low Power
(4).Thefour entries wereall from Europe. Fucelli,
IK0XBX, set the new world record of 50K.

Single-Op Assisted 40 meters Low Power
(6). The six entries here were also from Europe.
Robby, DM6DX, set the new wo rld record , 87 K.

Single-Op Assisted 20 meters Low
Power (12) . Out of the five Europeans in the
top slots Krstov, Z35X, won this category wit h
a new world record of 274K. Sixth place Dan,
KF6A, set the NA record with 22K and eighth
place Batbayar , JT1BE, set the Asia record
with 11K.

Single-Op Assisted 15 meters Low Power
(12). Ludek, OK3C, won with the world record
sco re of 30CK and Yuri, UA9AFS, set the Asia
record for secon d place with 186K. Ninth place

'LOWPOwef

E030 679,328
SN2K 578.476

7 MHz
114l XV 458.040
YTlVP 409,770
LJW41 294,060

3.5 MHz
IZOKBA 116.100
IZ50IY 110,016
HA3L1 93,832

lOWPOWER All Band
·S57AW 3.500.924
"GW4SKA 2.575.170
' Ll 9R 1,853,556

28MHz
·PA1CC 215.760
"F4FOA 178.205
' Ll 2ZG 133.920

21MHz
·OK3C. . 300,004
' 114AFW 168.818
"IKOEIE 135.240

14MHz
·Z35X 273,762
' E74AA 175.260
'E02Y 163.737

7 MHz
'OM6oX 87.163
' A2SA 68,040
' IKOl NN 63.812

3.5 Mill
" IKOX8X 49.650
' YU7U 13.923
'E72MM 6.660

MUl Tl·OPERATOR
SINGLETRANSMITTER

HIGH POWER
UZ2M 6,690,831
Rl3A 4.841.200
Ol 7M 4.528,359
OH8A 4.124.061
S50W 3,894.905

MUl Tl·OPERATOR
SINGLETRANSMITTER

LOW POWER
"LZ5R 2.041 .560
' YT3M 1.814.274
"CSSCRE 1.228.392
' oOlA 838.299
' SP9KoA 746,856

MULTI-OPERATOR
TWO TRANSMITTER

ES9C 11.095.980
EDI R 7,146.396
101AY 6.512.454
EF7R 6.390.258
S50XX 6.173,958

MULTI-OPERATOR
MUlTI ·TRANSMITTER

IT9BLB 9,790.016
l X71 7.813,069
E05CEF 6.417.450
HG15 6.227.145
EA3CCN 5.757.056

81,750
62.136
29.913

l OWPOWERAll h nd
' S09UM 2,354.208
' GOMTN 1,896.673
"UROHO 1,627.140

28MHz
"EA?lSH 324.650
"S56A 180.222
' CTHEK 131.920

21MHz
"Y03JF 382.382
"UZ7HO 377.739
'E01A 306.342

14 MHz
'EU10X 350.625
"RM2M 335.556
"IC8TEM 335.100

7 MHz
' SP3VSE 210.870
"SP6IHE 155,703
"Yl3CU 141,105

3.5 MHz
"HA1WD 71.355
"UA2Fl 41.361
"UT4EK 35.970

ASSISTED
HIGH POWER All Band

5,455.800

u11; .•• •• ••• •••••• •• •••••••••3,971 .645~~ 2,961 .7%
2,679.600

........................... 2,508,288

IN30BR......
OL1SWB..
DG SA

28MHz
9A7R 326,970
lZ9A 297.440
9A6B 295.812

21MHz
TM6M 908,205
R7lV 734.760
OJ31W 600.600

14MHz
IK4MGP 856,753

AG3K 3,755.400
UW5U 2,408.008

28MHz
PI4DX 384.945
9A4WY 237,284
Dl 3BOA 233.464

21MHz
550A " 694.785
EB2AM 612,376
Z35T 592.200

14 MHz
S04M 642.497
T17NM 608.478
IZ3GOM 366,876

7 MHz
YT8A 420.050
9A3AAX 282}20
Z36W 249.948

3.5 MHz

28MHz
KOPK 126.429
K6TA 118.692
N6Ml 114,328

21MHz
K6l Ul 461.390
WJ2014 429.444
N7AT 427.800

14 MHz
KC4HW 107.725
WA8APK 3.572

7 MHz
K8CPA 648

lOW POWERAll Band
"N20Tl4 2,640,352
' KOKX 1,452.550
"KA20 1,232.415
"KS1J.,. 1,224.546
' N2FF U21.523

28MHz
"KCOoEB 58.432
"NF3C14 14,229
' KFOIO 9.261

21MHz
'N4RA 16.974

14MHz
' KF6A18 21.945
"W6RKC 1,632

MUlTI·OPERATOR
SINGLETRANSMITTER

HIGH POWER
K4FJ 4,234,705
AA7A 2,276,784
K78TW 1,673.592
AA4HP 1,626,570
N2BJf9 1.180.783

MUlTI ·OPERATOR
SINGLETRANSMITTER

l OWPOWER
' WW4l l 1,954,310
"N9l AH 1,144.150
"WJ4N 899.248
' KU1YUO 873,681
-wsrrr 407.259

MUlTI ·OPERATOR
TWOTRANSMITTER

NR4M 6,363.236
KO lA 5,724.545
W6YX 4,015,935
WlOX 2,727.207
No2W 2,658.515

MUlTI ·OPERATOR
MULTI-TRANSMlmR

K1 SFA 10,002,562
KA4RAU 4,451.840
AK7Al... 873,7S4

EUROPE
SINGLE OPERATOR

HIGH POWERAll Band
l Y5E 6,319.620
CA6K 5,835,904
ER4A 5,026.543
SN70 4,520,880

TOP SCORES
W3FV 3,133,682
WOl 50 2,824.225

MUl TI·OPERATOR
MULTI·TRANSMITTER

CR3l 10,080,564
K1SFA 10,002,562
1T9Bl B.. 9,790,016
l X71. 7,813,069
ED5CEF ... 6,417,450

UNITED STATES
SINGLEOPERATOR

HIGHPOWER AlI ll.iInd
K1FWE .. 5,008,245
«nz 3,361,150
W3ll.. 3,093,408
W4PK ... 2,580,550
W7RN 2,492,952

28MHz
WA7l tfoN 165,977
N4ZZ 136,620
N4TB 118,156

21MHz
N2WK 505,689
K90M " " 453,407
WB4YOl 293,168

14MHz
KK9A14 614,100
KTOoX 148,000
W7PU 84,189

7 MHz
WOGJ 160,016
K7WP 149,193
W1TY12 118,300

3.5MHz
KC81MB 23,828
W6WAT 16,932
N2EIK .4,753

LOW POWER All Band
' AA5AU 2,713,962
"WAlfCW4 .. 1.294,475
"N2ZAK... 1,232,607
· WB2RHMI4 997,890
"NTOF 871,579

28MHz
"N2WN/4 84,882
'K4WI 82,368
"NlI X 49,248

21MHz
"AB1JI9 221,650
·K2EN. .. 121,568
"WB5NMZl4 78,008

14MHz
"N2YBB 123,015
"WM50X 121,296
"W4lC 116,145

1 MHz
"W9KVA .40,01 8
"ABOYM 6,944
' K4l HP 3,784

3.5MHz
"N04K 9,006
"KOiOT 5,141

ASSISTED
HIGH POWER AlI ll.iInd

~~\~~ 6,416,744
4,924,996

AI91 3,155,349

MULTI-OPERATOR
SINGLE TRANSMlmR

l OWPOWER
"VP9I .. 3,438,541
"lZ5R 2,041 ,560
"WW4l L.. 1,954,310
' Y13M..... 1,814,274
"CS5CRE 1,228,392

21 MHz
CT3EN 984,987
TM6M 908,205
R7lV 734,760

14 MHz
IK4MGP 856,753
CT3KY 682,689
E030 679,328

1 MHz
11 4l XV 458,040
YT1 VP 409,770
UW41 294,060

3.5MHl
IZOKBR 116,100
IZ50IY. 110,016
HA3L1 93,832

lOW POWER All Band
· S57AW... 3,500,924
·N20TI4..... 2,640,352
' GW4SKA 2,575,170
·PY2SEX.. 2,007,440
·lZ9R.. 1,853,556

28MHz
'PU4l0G 266,754
' PY20N 239,320
'PA1CC 215,760

21 MHz
'OK3C 300,004
' UA9AFS 186,480
' IZ4AFW 168,818

14 MHz
· Z35X 273,762
"E74AA 175,260
' E02Y 163,737

7 MHz
' OM6DX 87,163
"R25A 68,040
"IKOl NN 63,812

3.5MHl
' IKOXBX 49,650
"YU7U 13,923
"E72MM.. 6,660

MUlTI·OPERATOR
SINGLE TRANSMITTER

HIGH POWER
H 8M 12,197,500
CN3A 10,612,800
UZ2M.... 6,690,831
Rl3A". 4,841,200
Ol7M .. 4,528,359

MULTI·OPERATOR
TWOTRANSMITTER

P49X 14,161.441
E59C 11,095,980
E01R ". 7,146,396
IQ1RY 6,512,454
EF7R 6,390,258

28MHz
KG60X 732,828
9A7A 326,970
l Z9A 297,440

WORLD
SINGLEOP ERATOR

HIGHPOW ER All Band
lY5E 6,319,620
6Y6U 6,010,598
CR6K 5,835,904
ER4A..... 5,026,543
K1FWE 5,008,245

28MHz
l U7HN 843,817
KH6ZM &62,155
JA6WJl 447,096

21MHz
ST2AA 1,061,583
YW5T 744,315
S50R 694,785

14 MHz
UN1L &67,290
S04M 642,497
KK9A14 614.100

1 MHz
YW40 471,314
YT8A 420,050
9A3AAX 282,720

3.5MHz
VE258 92.180
IN30BR 81,750
0L15WB 62,136

l OWPOWERAll Band
· VA2UP .. 3,977,680
· 5C5W 3,864,324
'AA5AU 2,713,962
· 6V7X..... 2,478,894
'HI3TEJ 2,436,352

28MHz
'PY2E8 422,688
· W SJ 394,896
' 5K3R 392,496

21 MHz
'Y03Jf 382,382
·UZ7HO 377,739
'4Z5CP 340.136

14 MHz
' EU10X 350,625
'RM2M 335,556
· IC8TEM 335,100

7 MHz
·SP3V5E 210,870
·SP6IHE 155,703
' Yl 3CU 141,105

3.5MHz
' HA1WO 71,355
' UA2FL 41,361
'UT4EK 35,970

ASSISTED
HIGHPOWER All Band

6,416,744

~~~r ••• ••••.••••••••• •• ••••••6,174,350~~ 5,455.800
4,924,996

.............................. 3,971,645
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StepplR Antenna Selection Guide
Antenna Specification Sheet

Ittm U1polt' 2t'kmt'nl J t lt mu t .. t1tmtnf 0811 UUIS DBIHt: U8J6 0114' "Om -30m BIXIRIII Sml ll lR
20m·6m " I gi YIgl \ 'agl Yagl " . gl Yagl Vigi YIgl Olpoll;' Vnlltl l \'~rtk.1

'lon\f1R Option
PRO

Wcitthl lS1b 30 Ib 51 Ib 99lb 631b 96lb 110lb 160 Ib lJ8lb 15 Ib 151b 12 Ib
6.80 kg 13.6 kg 23.1 kg 45.0 kg 28.57 kg 43.5 kg 50 kg 72.8 kg 108 kg 6.80kg 6.8 k9 5.4 kg

M.u.. Wind 1.9 SQ n 4.0 SQ ft 6.1sqft 9.7 sq f't 5.9 SQ n 10.1 SQ n: 12.1 sqf rz.s sq n 19.9 sq ft 2.0 SQ n 1.9 SQ 1\ 1.0 SQ n
SurftICe.-\t~a 0.17 sq m 0.37 sq m 0.57 sq m 0.90 sq m O.S<t sq m 0.93sq m 1.12 sq m 1.63 sq m 1.85 sq m 0.19 sq m 0. 17 sq m 0.9 sq m

Wind Rating 100 MPH 100 MPH 100 MPH 100 MPH 100 MPH tOO MPH 100 MPH 100 MPH 100 MPH 100 MPH 5O-MPH 100 MPH
160 KPH 160 KPH 160 KPH 160 KPH 160 KPH 160 KPH 160 KPH 160 ICPH 160 KPH 160 KPH *tOOMPH 160 KPH

w/2guys

Longest 36 n 36 n 36n 36n 19n 39 n 39n 49 n 49n 39n 33n 18n
Element 10.97 m 10.97 m 10.97 m 10.97 m 5.79 m 11.9m 11.9 m 14.9 m 14.9m 11.9m 10.05 m 5.49 m

Power 3000 3000 3000 3000 3000 3000 3000 3000Watts 3000Watts 3000 3000 3000
Rating Watts Watts Watts Watts Watts Watts Watts *lSOOw ·1500 w Watts Watts Watts

w/80m opt. w/8Om opt.

Doom - 57 in 16n 32n lin 19n 19n 36n 42ft8in - - -
length 1.+1 m 4.87m 9.75m 3.35 m 5.79m 5.79m 13.0m

Boom - 1.75 in 1.75 in 1.75-2.50 in 1.15 in 1.75-2.0 in 1.75-2.0 in 1.75- 2.5 in 1.75 - 3 in - - -
Diamch,.'T 4.45 an 4.45 an 4.4$-6.35cm 4.45 an 4.45-5.08cm 4.45-5.08cm 4.4$-6.3Scm 4.45-7.62an

~b...t 2.0 in 2.0 In 2.0 in 2.0 in 1.75 - 3 in 1.75 -Jin 1.75 -3in 1.75-3in 1.75 -3in - 1.5 in 1.5 In/
Oiam:lcr 4.45 an 5.08 em 5.08 an 5.08 an 4.4-1.6 an 4.4-7.6 an 4.4-7.6 em 4.4-7.6 em 4.4·1.6 em 3.81 em 3.81 em

Frequency 13.8-54.0 13.8-54.0 13.8-54.0 13.8-54.0 13.9-54.0 6.8-54.0 6.8-54.0 6.8-54.0 6.8-54.0 6.&-13.8 6.8-54.0 13.&-54 .0
Co verage MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz MHz

'40/30 opt . '40/30 '40130 ""'- (2E on 30m) '3E on 30m) '80m opt . '8Om DO" '8Om COil '80/40/30
avail. ""'. avail. available available opt. avail. &.40/30

avail. (ISOOw) cods avail

Turning 18 n 18.15ft 19.7 It 24.1 It 10.5 It 21.58 ft 21.58 ft 26 n 29n NA - -
R;K)ius. 5.4801 5.53 m 6.001 7.35 m 3.2Om 6.5701 6.5701 8.001 8.801

Qotion ""2,3,&4E
Yag

Cable Rl,"- 4 Wire 12 Wire 12 Wire IG Wire IGWlre IG Wn 16 Wire 'IG Wire 24 Wire - 4W.. 4 Wire
quircmcnlli 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG 22AWG
(s.hielJ oo)

Balun In- No Yes Yes Yes Yes Yes Yes Yes Yes Yes No No
duJeJ? ,'''''''''''',) ,ootoonaI) ,'''''''''''',)

StepplR has Auto-Tune Vagi, Dipole,
and Vertical Antennas to fit
any lot size and any budget.

Come to our web site www.SteppIR.com
for support information, or to order antennas,
parts, and accessories directly from StepplR!



StepplR
Patented Auto-Tune Technology

Makes You Loud...on Lots of Bands!
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2112116 Ave NE #1·5, Bellevue, WA 98004
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BAND-BY-BAND BREAKDOWN-TOP ALL BAND SCORES
Number groups indicate: asos, Countries, Zones, USNE on each band

WORLO USA
TOP SINGLE OPERATOR All BAND SINGLE OPERATOR ALL BAND

Station 80 40 20 15 ,. K1FWE 268/37/12/45 590/64/20/46 917/72/25/49 1062/81127/46 529168123/20
LY5E 306/47/1016 499/66/23/41 1086197133/49 1171/92/35/53 513/80/31/42 K1 LZ 278140/15/51 739/66/21/50 385/55/26/47 841/75/24/38 402154/1711 6
6Y6U 125/26/11 /36 735/62/20/51 569/69124/53 1251/76/24/53 1099/61/18/54 W3LL 250/35/11/45 364/53/15/44 368/60/24/36 560/64/24/32 754/66/23/20
CR6K 137/52/13/23 463/61/19/43 583/82/28/55 1031/89129/58 1000/83/29/54 "AA5AU 263/17/10/50 311/60/19/42 473/53/21/48 823178/25/49 489171 /24/30
ER4A 287/4311 1/8 493/61 /20/29 941/82/28/48 1245/94132/57 392167/30/37 W4PK 143/24/12134 357/48115145 389/58124/40 712/63/17/30 564/55/19/21
K1FWE 268137112145 590/64/20/46 917n2125/49 1062/81127/46 529168123120

SINGLE OPERATOR ASSISTED All BAND
SINGLE OPERATOR ASSISTED All BAND

KllG 249/41112150 614174/24/50 689194132152 99211 03/35/51 83819 1130137
KltG 249/41112150 614174124/50 689/94/32/52 9921103/35/51 838/91/30/37

RG9A 275/5219/0 584178123/17 891196132/39 10481106/33/43 743184/30/8 AA3. 235/38/11/42 574/66/21/49 72918 1127148 808176/24/33 815/69/19/18
LZ8E 274/48/1116 668176/25/35 792/85/31/43 939/89/32/55 624/84134146
AA3. 235/38/11/42 574/66/21149 72918 1127148 808176/24/33 815/69/19/18

Al9T 155/12/9147 420/59/20/50 477n7/24/45 563180127/28 711174122117

UA5F 221/4711019 599/80125/31 575195132144 869/9713 1/50 319170130132 W3FV 113/2711 1/38 502162119147 351163/24/35 651/71/25/28 633/69/22/16
weiso 109/15/11/44 632/68125149 470/75/27/51 658/85/28/48 291174124129

MULTI-OPERATOR SINGLE TRANSMITTER
EF8M 289/58/16/42 771176124/50 775/101132155 1253/105/35/55 1867/107136/58 MUl TI·OPERATOR SINGLE TRANSMITTER

CN3A 270/54/15/36 796/69/21/51 948194132/56 1103/102/35/52 1400/100132155 K4FJ 153/28/10/42 436/63/19/45 464/85/28146 772192130/40 833/80/23/22

UZ2M 216/56/16/10 582182124/41 980/102135/52 1238/106135/53 661193135139 AA7A 97/10/8/38 488/43118/48 277155123152 599/80/31148 493170125/33

RL3A 227/5311317 515176/26/37 710/100135/45 1061/103/36/53 366183131130 WW4ll 128/20/10/39 424/61/18/47 25417212 1/43 318/79129/34 495175123115
Ol7M 220/48/10/11 369/69/21/41 595/89130148 1024/101/36/55 420178131 143 K7BTW 130/1111 0/42 485/49/22/49 333147123151 369/70/26/43 408/46/20/39

AA4HP 1817n111 251140113135 372159/21/37 442158/21140 472173123/20
MULTI-OPERATOR TWO TRANSMITTER

P49X 211139113/45 87517 1124152 1360189133/55 2023/97/34/57 1907187128155 MULTI-OPERATOR TWO TRANSMITTER
ES9C 506/56/15112 1035/84/25/49 1652/106134/55 1630/110/35/57 843197134143 NR4M 328139112149 718172/21/51 799/88/3 1/53 1098/95/31144 918/85/30/23
E01R 208/45/10/11 769/67121 147 969193131153 1237182/27/55 1057/86133155 KOIR 377/23/11/52 850/65/22/51 682179/28/51 1327/95/33/49 774/82128/16
IQ1RV 317/44110112 610/64/20/43 957190131/46 968189/33/57 966175133/55 W6YX 320/17112/51 721166/25/53 531/72126/54 817/88/30/55 634n2/25/47
EF7R 221150/12/9 602/63/20/45 961/88129151 1199/81128/54 1151185130154 W1DX 176/34/10/36 399/52/15/43 342178126/48 487174/24/36 626/73/22/22

ND2W 16811 611 1/42 468/55/15/43 523/67/26/44 797/67/25/35 516/63/22/20
MUlTI·OPERATOR MULTI·TRANSMITTER

CR3l 276/47/14/34 898/72/23/48 1032181127/51 1294/81128/56 1352180126/54 MUl Tl·OPERATORMUl TI·TRANSMITTER
K1SFA 577/47/14/55 1157n9/25/56 1344194133/56 1474/95132/52 1062185126133 K1SFA 577/47114/55 1157n9/25/56 1344194133/56 1474/95/32152 1062185126/33
IT9BlB 463/55/13/15 971175125147 146711 01132/51 1272198/33154 1190/88132157

KA4RRU 290/1519/52 669/59/17/56 705/79/31/52 871/76/26/38 928/77/26/27
l X71 460149111118 785/65/18152 827/82129/50 1287/93133/57 1090185131154

AK7AZ 101/516/36 242127/15/45 219/30/18143 494/56/23/47 154/38120124
ED5CEf 288/39/9/10 801/68/25/43 1292177128154 1131170/27/55 943168129148

TOP SCORES IN VERY ACTIVE ZONES

Log subm issions : rtty @cq ww.com
All othe r correspo ndence : wOyk@ cqwwrtty .co m

Important Online Resources

CO WW RnY webs ite : http://www. cqwwrtty.com/
CO webs ite: http://www.cq-am ateur-radio.com
Cabrillo log fil e spe c: http://www .cqwwrtty .com/logs.htm
Club name list: http://www.cqwwrtty .com /clubnames .htm
List of log s received: http ://www.cqwwrtty.com/log s_received .shtml

Zone 3
W7RN 2,492,952
N6QQ 1,301,966
KR7X . .. 1,258,530
K2PO/7 1,057,588
W7PP 998,130

Zone 4
AI9T.. 3,155,349
WOLSD 2,824 ,225
' AA5AU 2,713,962
VE3DZ 2,585,024
K5DU 2,433,042

ZoneS
KllG 6,416,744
K1FWE 5,008,245
AA3B .4,924,996
' VA2UP 3,977,680

K1LZ 3,361,750

Zone 14
CR6K.... ... ......5,835,904
LM9L40Y 3,593,400
TMOT 3,473,526
DL11AO 2,955,216
EA1AKS 2,596,556

Zone 15
LY5E 6,319,620
SN7Q .4,520,880
S57AW 3,500,924
OH8X 3,374,920
OH4A 3,038,165

Zone 16
ER4A 5,026,543
UA5F 3,971,645

RG3K 3,755,400
UW1M 2,970,973
UU7J 2,961,798

Zone 20
LZ8E 5,455,800
Y09HP 2,508,288
LZ9R 1,853,556
Y03CZW 1,577,107
Y0 3APJ 1,134,060

Zone 2S
JH4UYB 2,869,920
JM1XCW 2,335,464
JQ1BVI 1,563,088
JAlOVD 1,535,314
JH4UTP 1,213,025

'Low Power

Carlos, PY4XX, set the SA record with 51K and
eleve nth place Richard, N4RA set the NA
record with 17K.

Single-Op Assisted 10 meters Low Power
(31). Julio ,PU4LOG, is Ihe new world record
holder with 267K while Roberto , PY20N , took
second with 239K. Ton, PA1CC, in third, set the
new Europe recordwith216Kand Huang,B071S,
took fourth with the new Asia record of 182K.
John, KCODEB, set the NA record with 58K.

MUlti-Operator (141)
Multi-Single Low Power (31). Lasl year's NA
winner VP91(ND8L, WW3S) moved up from
fourth place world to win in 2011 and set a new
NA record with 304M points. Second place was
LZ5R (LZtU K, LZ3RR) with 2.0M, and Ihe
WW4LL (WW4 LL, K1ZZI, K9MUG, WF4W,
W4KTR, KB4KBS) learn took Ihird with 2.0M.

MUlti-Single High Power (64). The EF8M
learn of RD3A, UA5C, EA8CAC, and EA8AH
captured another category world record with
12.2M. Second place CN3A (IK2QEI, IK3STG,
IW3IFJ, IZ4GWE, CN8WW , CN8WK) made
10.6M, and third place UZ2M (RA4LW,
RW4LE, UX3MZ, UX3MR, UR5MID, UROMC,
UT3MD) set a new Europe record with 6.7M.

Multi-Two (29). The P49X learn of W60 TC,
K6AW, WOYK, and N4RR took l irst place and
racked up 14.2M for a new SA record, while
ES9C (YL2KF, YLtZF, YL3DW, ES5RY,
ES5TV, ES2DW, ES5GP, ES5NHC, ES2MA,
ES2NA, ES5JR, ES5QX) took second place
and a new European record with 11.6M. Third
place was nailed by EDIR (EA1CJ, EC1KR,
EA4TD, EA4AOC, EA4GBV, EA4GEL,
EC4DX, EC7AKV, EB7ABJ) with 7.1M points.
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EUROPE
SINGLEOPERATORAll BAND

LYSE 306147/10/6 499/66/23/41 1086/97/33/49 1171/92/35/53 513180/31/42
CA6K 137/52/13/23 463/61/19/43 583/82/28/55 1031189/29/58 1000/83/29/54
ER4A 2B7/43/11/8 493/61 /20/29 941/82/28/48 1245/94/32/57 392167/30/37
SN7Q 249/47/11/16 467/54/21/43 549/65/26/41 886/81/33/56 699/71 /28151
RG3K 195/36fi11 465/67/21/29 853/74/26/38 1168178/30/55 367/51/24/13

SINGLE OPERATOR ASSISTED All BAND
LZ8E 274/48/11/6 668176125135 792/85/31/43 939/89/32/55 624/84/34/46
UASF 221/47/10/9 599/80/25/31 575/95/32/44 869/97/31/50 319170/30/32
S57AW 249/52/12/12 362/68/23/39 475/87/28/43 577/85/31/55 438170/29/45
UU7J 180/41 /1217 269/54/18/26 418/70/27/30 803/75/29/43 590177132/41
UW81 178/45/11/3 342/64/20/29 658/83/28/44 759/86/29/48 171/53127/10

MULTI·OPERATORSINGLETRANSMITIER
UZ2M 216/56/16/10 582/82/24/41 980/102135/52 123811 06/35/53 661/93/35/39
RL3A 227/53/1317 515176126/37 710/100/35/45 1061/103/36/53 366/83/31/30
OL7M 220/48/10/11 369/69/21/41 595/89/30/48 1024/101/36155 420178/31/43
OH8A 225/50/12/1 368/69/23/16 888/94/33/51 886/92/32148 373/84/32/30
S50W 245/44/11/9 475/65121 /42 536/83/30/44 612/77130/55 549172/30/52

MULTI·OPERATOR TWO TRANSMITTER
ES9C 506/56/15/12 1035/84/25/49 1652/106/34/55 1630/110/35/57 843/97/34/43
EOI R 208/45/10/11 769/67/21/47 969/93/31/53 1237/82/27/55 1057/86/33/55
IOlRY 317/44/10/12 610/64/20/43 957/90131/46 968/89/33/57 966175/33/55
EF7R 221/50/12/9 602163/20/45 961188/29/51 1199181128/54 1151185130/54
S50XX 504/57/14/23 645/67/22/39 716/94/32/43 1067/89/33/55 748/68/28/50

MULTI-OPERATOR MULTI-TRANSMITTER
IT9BLB 463/55/13/15 971175/25/47 1467/101/32/51 1272/98/33/54 1190/88132/57
LX71 460/49/11/18 785/65/18/52 827/82129/50 1287/93/33/57 1090/85/31/54
ED5CEF 288/39/9/10 801168125/43 1292177/28/54 1131170127/55 943/68/29/48
HG 1S 508/56/14/17 700172/24/46 S56/96/33/3S 1160/89/32155 596/61/31/53
EA3CCN 330/50/10/12 717/61/22/40 1221177/28/51 944/86/31158 641158122150
"LowPower

Kenny, VP9GE's son, was running the VP91pile-up while WW3S and
ND8L sat on the porch for a break. waving waved at the cruise ships.

Multi·Multi (17). A three-continent race for top honors in this cate
gory came down to final log checking. CR3L (DJ60T, DJ6XV, DK40T,
DLWFF, DL6TK, DM3BJ) came out on top with 10.1M; K1SFA (Kl MK,
K1SFA, K1TTI, KB1SUA, N1FJ, N2WO, NW20 , W1EOO, WHO
@K1TIT) tooka very close second and the new NA record with 10.0M;
and IT9BLB (IK30AR, IT9BLB, IT9MBZ, IT9MUO, IT9PAD, IT9RBW,
IT9RGY, IT9VDO, IT9ZGY, IT9ZMX) took third with 9.8M for a new
Europe record.

Clubs
United States. With the fewest logs (30), the Yankee Clipper Contest
Club (YCCG) won this year with 35.9M. Second-place Potomac Valley
Radio Club (PVRC) accumulated 33.2M points with 50 logs, and third
place NorthernCalifornia Contest Club (NCCC) had 27.1M from 38 logs.

Europe. The same three clubs finished in the same order as last year,

www.cq-amateur-radio.com

CLUB SCORES

UNITED STATES
Club # Entr ant s Score
YANKEE CLIPPER CONTEST CLUB 30 35,892,636
POTOMAC VALLEY RADIO CLUB 50 33,185,072
NORTH ERN CALIFORNIA CONTEST CLUB 38 27,100,477
MINNESOTA WIRELESS ASSN .49 20,695,177
FRANKFORD RADIO CLUB 12 14,419,708
CTRI CONTEST GROUP 8 10,985.921
FLORIDA CONTES T GROUP 18 9,633,038
SOCIETY OF MIDWEST CONTESTERS 16 9,257,080
ARIZONA OUTLAWS CONTEST CLUB 26 8,619,725
ALABAMA CONTEST GROUP 13 6,886,231
WILLAMETTE VALLEY OX CLUB 21 6,080,793
LOUISIANA CONTEST CLUB 3 .4,229,222
TEN NESSEE CONTEST GROUP 15 3,623,725
NORTH COAST CONTESTERS .4 3,623,388
SOUTHERN CALIFORNIA CONTEST CLUB 14 3,442,362
ORDER OF BOILED OWLS OF NEW YORK 9 3,185.963
WESTER N WASHINGTON OX CLUB 8 3,007,336
GRANO MESA CONTESTERS OF COLORADO 8 2,976.128
BERGEN ARA 6 2,714,837
CENTRAL TEXAS OX AND CONTEST CLUB 5 2,561,858
HUDSON VALLEY CONTES TERS AND DXERS 10 2,073.753
MAD RIVER RADIO CLUB 6 1,972.139
SOUTHW EST OHIO OX ASSOCIATION 3 1,835.333
KANSAS CITY OX CLUB , .4 1,713,123
SPOKANE OX ASSOCIATION 6 1,538,680
MISSISSIPP I VALLEY Ox/CONT EST CLUB 3 1,519,108
METRO OX CLUB 5 1,512.030
CAROLINA SHINE .4 1,423,931
ROCHESTER (NY) OX ASSN 6 1,282,561
CAROLINA OX ASSOCIATION .4 1,158,550
DELAWAR E LEHIGH AMATEUR RADIO CLUB 3 1,017.576
ALLEGHENY VALLEY RADIO ASSOCIATION 3 895,081
STERLING PARK AMATEUR RADIO CLUB 3 786,548
SKY CONTEST CLUB 3 602.161
DELARA CONTEST TEAM 3 601.044
SKYVIEW RADIO SOCIETY 5 568.709
NORTH CAROLINA OX AND CONTEST CLUB 3 .446.994
SOUTH EAST CONTEST CLUB .4 .442.125
LOW COUNTRY CONTEST CLUB 3 378.218
BRISTOL (TNNA) ARC , , .4 , ,.314.318
KENTUCKY CONTEST GROUP 3 138,376

OX
BAVARIAN CONTEST CLUB 73 .48,894,090
RHEIN RUHR OX ASSOCIATION 69 .46,746,808
UKRAINIAN CONTEST CLUB 38 33,036,364
SLOVENIA CONTEST CLUB 9 15,823,538
CONTEST CLUB FINLAND , , 10 11,347,843
BLACK SEA CONTEST CLUB 31 9,150,023
CONTEST CLUB ONTARIO 20 9,036,661
ARAUCARIA OX GROUP , , 12 8,632,597
LU CONTEST GROUP 14 8,429.734
HA-DX-C LUB 3 8,269,700
SOUTH URAL CONTEST CLUB .4 7,892,431
CONTEST GROUP DU QUEBEC 9 7,608 .026
OL-DX RTTY CONTEST GROUP 12 6,807,422
RUSSIAN CONTEST CLUB 16 6,575,093
LITHUANIAN CONTEST GROUP .4 6,540,949
BRITISH COLUMBIA OX CLUB 3 5,960,786
TEMIRTAU CONTEST CLUB .4 5,447,280
ORCA OX AND CONTEST CLUB 5 .4,683,693
BESSA RABIAN CONTEST CLUB 11 3,514,082
LATVIAN CONTEST CLUB 7 3,436,718
GRUPO DXXE 6 3,098,072
CHILTERN OX CLUB 5 2,915,717
BRITISH AMATEUR RADIO TELEOATA GROUP 3 2,901.105
VK CONTEST CLUB 6 2,831,940
RTTY CONTESTE RS OF JAPAN 6 2,782,936
BELARUS CONTEST CLUB 3 2,756,051
SP OX CLUB 17 2,749,402
CROATIAN CONTEST CLUB 15 2,538,220
RIO OX GROUP .4 2,347,366
KAUNAS UNIVERSITY OF TECHNO LOGY RADIO CLUB 3 2,210.655
SASKATCHEWAN CONTEST CLUB 3 2,048,790
YO OX CLUB , 6 , 1,951.357
VU CONTEST GROUP .4 1,935,972
GRIMSBY AMATEUR RADIO SOCIETY 3 1,910,706
TALL TREES CONTEST GROUP 3 1,882,436
599 CONTEST CLUB 3 1,839,532
MARITIME CONTEST CLUB 6 1,439,509
OXARC OX COLOMBIA AMATEUR RADIO CLUB 3 1,424.986
Z37M CONTEST TEAM 5 1,208,181
FALKOPINGS RADIOCLUB 3 1,148,304
LES NOUVEL LES OX 3 1,136,823
ARCK .4 670.618
BALATON RADIOAMATEUR OX CLUB 3 640,219
TOP OF EUROPE CONTESTERS 4 594,146
KOREA CONTEST CLUB 3 579,469
WORLD WIDE YOUNG CONTES TERS .4 551.246
GIPANIS CONTEST GROUP 3 527,854
MOSCOW RADIO CLUB .4 515.762
VRHNIKA CONTES TERS 3 501.610
PERUGIA CONTEST CLUB 7 .496,413
UA2 CONTEST CLUB 6 .421.738
HAROS RADIO CLUB 3 ,.370,397
CLIPPERTON OX CLUB 3 335,051
CANTAREIRA OX GROUP 3 292.065
NANAIMO AMATEUR RADIO ASSOCIATION 3 269,972
GERMAN OX FOUNDATION 3 174.016

May 2012 • CO • 19



internatio nal radio

New HF Triplexer
Now Shipping!

sales @inrad.net
www.inrad.net

PO Box 2110
Aptos, CA 95001

TEL:
1-831-462-5511

FAX:
1-831-612-1815

LogITALD I
Let the New Id iom Press Log iTALKER

Save Your Voice!

$120 kit / $150 assembled
See our web site for complete details!

Idiom Press
P.O. Box 1015, Merlin, OR 97532·1015

www.idlompress.com
541-956-1297

HamTestOn lin e 'M

On li ne courses for the ham exams

" Quick way to learn - most studen ts
pass eas ily after 10 study hours for
Tech, 20 for General, 30 for Extra.

.. Study material , pract ice exams, and
a cvber-tutor, all rolled into one.
An inte nsely effective learning
system. Just ask our students!

~ Rated 4 .9 out of 5 in 100+ revi ews
on eHam.net.

~ 100% gu aran teed - you pass t he
exam or get a full refund !

..Try our free trial!
www.ham t est o n l ine. com

Khl}'styne, K7SFA, running a good rate on 20
meters with her Multi-Multi team at K 1TTT.

with the Bavarian Contest Club (BCC) winning
with 73 logs and 48.9M. The Rhein Ruhr DX
Association (RRDXA) took second with 69 logs
and 46.7M. The Ukrainan Contest Club (UCC)
made 33.0M with its 38 logs.

Wor ld. The top two US teams (YCCC and
PVRC) got by the UCC for third and fourth
place world.

Logs
Thanks to more participation and more logs from
non-contesters, over85% of all OSOs in the logs
were cross-checked for accuracy , an increase
of 7% over 2010. A large part of this increase
was the Willingness of casual operators to con
tribute their logs to the checking process. Nearly
97% of all cross-checked OSOs were good,
another increase from 2010. At the same time,
the log-checking software has improved in its
ability to catch busted callsigns and exchanges.
So. it appears that logging accuracy has
improved, which is a good thing. Busted calls
came down from 1.4% to 1.1%, busted
exchangeswere upfrom0.6% toO.9%,and NILs
(Not-In-Log) were down from 1.6 to 1.1%. You
can compare these averages with your individ
ual statistics by obtaining your LCR (Log Check
Report) from <wOyk@cqwwrtty.com>.

SUCH AH AM

Just running a bit of coax th roug h, Mavis.

Eo
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Websil e
The contest websi te cwww.cqwwrtty.com» is a
valuable source of information to help prepare
for the contes t, submit logs after the contest ,
and access results and records spann ing the
entire history of CO WW RnY. Be sure to visit
it when you have quest ions and take a minute
to examine what is there.

Thanks
Thanks to all participants for making this a fun
event. Thanks also to the team of volunteers
behind the scene who make it all possible:

• Gail, K2RED, of CO magazine expertly
edits and assembles the output from log check
ing into this published art icle. as she does for
all CO contests.

• Ken, K1EA, provide s the log check soft
ware and consulting during log check.

• Mark, K6UFO, labor iously typed in paper
logs and fixed problem logs.

• Bob, KORC,prototyped a simple system for
us to send e-mail requests for missing logs.

• Mike, K4GMH. manages the CO RTTY
contest plaque program.

• Barry, W5GN , manages the cert ificate
printing and mailing.

• Randy, K5ZD, set up the orig inal website
and cont inues to consult on its evolution as well
as the searchable scores database that he set
up with Don, AA5AU.

For expanded results of the contest, indud
ing QRM , operators of multi stations, and
plaque information, and more , go to <www.cq
amateur-radio.corns and ccqwwrtty.ccm».

See you in the 2012 contest! 73, Ed, WOYK
(Scores on page 706)
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Getting Started in Electronics
by Forrest M. Mims
Agreat introduction for
anyone who wants to learn the
fundamentals of electronics.
Includes 100 projects you can
build, and great experiments
that demonstrate how electricity
works! GSTD 819.95

Engineer's l\lini Notehooks
These Mims classics teach you
hands-on electronics! Study and
build 100s of practical circuits
and fun projects. Each volume
contains several of his famous
Mini Notebooks. Terrific ideas for
science fair projects and a great
way to learn about electronics!

Useful reference guides for your workbench!

Vol. I : Timer, Op Amp,& Optoelectronic
Circuits & Proj ects MINI-1 812.95

Vol. 2: Science & Communications
Circuits & Proj ects MINI-2 812.95

Vol. 3: Electronic Sensor Circuits
& Proj ects MINI-3 812.95

Vol. 4: Electronic Formulas, Symb ols
& Circuits MINI-4 812,951

Extra Classbook
Go to the top with Gordo!
2012-2016book includes
all Element 4 Q&A
reorganized into logical
topic groups. Gordo's fun,
educational explanations
with highlighted
keywords. and great
memory tricks for those
tough theory questions!
Wait 't il you meet "Eli the
Ice Man!"

GWEM-1 2 524.95

Extra Book & Software Package
Study at your computer and take practice exams
as the W5YI software scores your results and
highlights areas that need further study. Includes
explanations from Gordo's book. Free Part 97 Rule
Book. EC5-12 539.95

Extra Audio Course on CD
Extra Class Theory Course recorded by Gordo talks
you through the difficultElement 4 theory to help
you understand the material and get you ready for
your upgrade to the top.
On 6 audio CDs. GWEW-12 539.95

BElC 519.95

BOIG 519.95

GWCT 514.95

GW1 3 539,95

GW20 539.95

BCOM 519,95

H05-1 2 529,95
H05B-12 589.95

Ham Operator Software has All Exams
Want to study at your computer
without tying upyour internet
connection? This value pack
includes the Tech, General and
Extra class exams (Elements
2, 3, and 4) along with a free
Part 97 Rule Book. Softy/arc
includes Gordo's answer
explanations from his books!
Everything you need to go all
the way to the top!

Learn l\Jorse Code for HF Fun!
In-depth CD audio cour ses recorded by Gordo:

0-5 wpm on Raudio CDs GW05 839.95

0-5 \....pm CW refresher
course on 2 audio CDs

5· 13wpm on 8 audio CDs

1O-2R wpm on Raudio CDs

GW /3 & 20 Special Order Only!

Learn all ahout electronics
with our Basic books

Basic Electronics
Basic DigitalElectronic...

Basic Communications
Electronics

Software only
Software with aJi3 ffest Booh

General Audio Course on CD
General Theory Course recorded by Gordo is full of
the sounds that bring ham radio to life! He talks you
through the Element 3 theory to help you understand
the material and get you ready for your upcoming
exam. On 4 audio CDs. GWGW-11 829.95

GENERAL CLASS

--'r:=.= - -
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iiiiijiiiGeneral ClassbookUpgrade to the HF bands
with Gordo & W5YI!
Gordo's manual for 2011
2015 reorganizes all the
questions into logical topic
groups for easier learning.
His explanations include
highlighted key words to
help you remember the
material for test success.
Companion CD is full of
great operating tips!

GWGM·11 524.95

General Book & Software Package
Study at your computer and take practice exams.
Software includes explanations from Gordo's book,
scores your results and highlights areas that need
further study. Includes free Part 97 Rule Book.

GU5-11 534.95

-- Get your FCC commercial
~c:(p . , I I ' radio licenses and add

valuable credentials
to your resume!
GROL+RADAR includes
the new FCC Element

.. 1 question pool for the
Marine Radio Operator
Permit (MROP), the
Element 3 pool for the
General Radiotelephone
Operator License
(GROL), and the Element

Rpool for the RADAR Endorsement. Many
employers require these licenses for jobs in marine,
aero, safety, and municipal positions. Gordo and
his team have written clear explanations for all the
Q&A to make studying for these exams educational
and fun. If you're an Extra Class ham, many of the
technical/math questions will look familiar to you.
Fully-illustrated to aid your learning. Book includes
a searchable CD-ROM with all FCC Rules for Parts
2, 13,23, 73, 80 and 87. GROl-09 549.95

GROL+RADAR hnnk & software package
Enhanceyour learning experience using our practice
exam software along with the GROL+RADAR
book. Softy/are includes answer explanations from
the book - when you select a wrong answer, the
explanation from the book appears to reinforce your
learning. GR8P-09 879.95

Technician Class book
for the 2010·2014 entry
level exam! Gordo
reorganizes the Q&A into
logical topic groups for
easy learning! Key
words are highlighted
in his explanations to
help you understand the
material for test success.
Webaddresses for
more than 125 helpful,
educational sites.
Includes On The Air CD

demonstrating Tech privileges. GWTM·l0 $20.95

Tech Book & Software Package
Gordo's book with W5YI software allows you to
study at your computer and take practice exams.
Explanations from Gordo's book are on the software
- answer a question wrong and his explanation
appears to reinforce your learning. Includes free Part
97 Rule Book. NC5-10 529.95

Tech Audio Course on CD
Welcometo Gordosclassroom! Technician audio
theory course recorded by Gordo talks you through
the Element 2 question pool. Follows the order of
his Technician Ctass book, and is full of the sounds
of ham radio operating excitement!An excellent
study aid if you spend a lot of time in your car or
pick-up! On 4 audio CDs. GWTW-10 829.95

TECHNICIAN CLASS

•

GROL + RADAR

Order today from W5Y/: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.O. Box 200065 Arlington, TX 76006-0065 Mention this ad for a free gift.
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With great ox finally returning to the upper HF bands as solar Cycle 24
heats up, we thought this would be a good time to bring you W4YO's
recollections of the granddaddy of all sunspot cycles back in the late
1950s and early 1960s.

The Extraordinary Solar Cycle 19
Fond Memories of One Who Lived It

BY EDMUN B. RICHMOND; W4YO

On the cover of the March 1956
issue of CO magazine there is a
photograph of the solar disk with

a large group of sunspots clearly visi
ble. Overthis photo are emblazoned the
words in large, capital letters, "ONCE in
a LIFETIME CONDITIONS" (see fig. 1).
Inan article beginning on page 28, then
Propagation Editor George Jacobs,
W3ASK, penned, Cycle 19 "will be one
of outstanding intensity with the maxi
mum likely to surpass all others hither
to observed." Further, he prophetically
wrote, "shortwave conditions during the
next few years may be better than they
have ever been in the history of radio. "
(italics, his)1

Little did we know how true these pro
nouncements would become. Cycle 19
was the best! It was the mother of all
sunspot cycles! It was also my first solar
cycle as a licensed amateur (what a way
to begin). It lasted 10.5 years, running
from April 1954 until October 1964. It
produced a record yearly smoothed
sunspot number of 201 in 1957 (see fig.
2), and of the 20 largest monthly
sunspottotals of all times, Cycle 19 con
tributed 15 (see Table I), with October
1957 ranking the highest month on
record with 253.8 sunspots!

I had received my Novice license in
January 1956, just in time to catch the
upswing of this record event. During
that year, I was a senior in college and
living with my parents in Lakeland,
Florida. I was in my last semester, busy
trying to keep my grades up and make
sure I had all of my graduation require
ments,while actively chasing DX on the

' I I Ocean Marsh Lane, Harbor Island,
SC 29920-5002
e-mail: <w4yo@arrl.net>
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15-meter Novice band and diligently
studying for the General Class exami
nation. It was quite a balancing act, and
in retrospect, I think DXing probably
won out even though I did indeed grad
uate. In April, I drove to the FCC field
office in Tampa, passed the General
exam, and received my upgraded
license and call in May. As a result, I
began my journey into Cycle 19 and
was on the air on 10, 15, and 20 meters,
phone and CW, while these remarkable
conditions progressed.

My first ham station was rather ordi
nary for the time. It consisted of a
Johnson Viking II transmitter, with 180
watts on CWand 135watts onAM phone
(SSB was in its infancy in those days).
My receiver was a Hallicrafters SX-24,
and my antenna was a 40-meter dipole.

After receiving my General Class
license, I gradually refined my antenna
system. I built a two-element cubical
quad for 20 meters and mounted it on a
50-foot crank-up tower which I bought
from a local ham. In the fall of that year,
I built a 2-element 1O-meterbeam. Then
in the spring of 1957, I bought some alu
minumtubing and fashioned athree-ele
ment Vagi for 15 meters. Both of these
antennas were mounted on 3D-foot TV
towers that I was able to scrounge at
local appliance store scrap heaps.

Later I traded my SX-24 with Leo
Meyerson , at World Radio Labora
tories, for a used Collins 75A2 (you're
a real old-timer if you remember Leo at
WRL).21 also added a specially ordered
left-handed Vibroplex Bug, which I still
use. I worked most of Cycle 19 with that
station.

In 1963, I moved to Miami to begin
what was to be a 34-year teaching
career. The following year, I retired my

RADIO
AMATEURS'
JOURNAL

Fig. 1- The special nature ofsolarCycle
19 was obvious well before it reached
its peak, as evidenced by this CO cover

from March 1956.

Viking and purchased a used Halli
crafters HT-32 transmitter , which I used
as an exciter with the linear amplifier I
built with four 811As. I also put up a
three-band quad, which helped me
work some more DX toward the end of
Cycle 19 and beyond.

Logbook Memories
The delight of hamming during Cycle 19
is probably best illustrated by the entries
in my logbooks. I decided to delve into
myoid logs for this period just to relive

Visit OUf Web Site
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sleep, or go to work, I thought, I could
devote much more time to DXing!

Although probably not intentionally
planned for Cycle 19, the 10.5-year
period saw an increase in amateur radio
DXpeditions in order to put countries on
the air from far-flung locations, which
were sometimes difficult to reach.f The
earliest of these were the 1955-1963
Yasme DXpeditions of Danny Weil,
VP2VB , which took place fully within the
Cycle 19 span. The two other main
ongoing DXpeditions of the time were
by Gus Browning , W4BPD , from 1960
through 1981, and Don Miller ,W9WNV,
from 1962-1967. Their activity just
caught the final years of Cycle 19, and
continued for many years thereafter.
With the conditions of Cycle 19, many
DXers were made extremely happy by
these intrepid hams' exploits and were
able to add several new countries to
their totals.

Conditions were so good that it really
didn't matter if you had a high-power sta
tion with a large antenna farm or a mod
est station with dipoles. Everyone had a
chance to get through , and if the DX
remained active in one location long
enough , chances were good that you
would be able to work them on one band
or another before they moved on, and
you'd have another "New One" in the log.

A Changing World Map
During Cycle 19, the geopolitical make
up of the world was changing. New
countries were being born and some old

196+1962

Cycl. Amplitud~ _ 201...}

1960

Table 1- The top 20 months of ali time (during which sunspots have been count
ed) for monthiy sunspot totals. Fifteen of the 20 were during Cycle 19 (in bold) ,
including #1 , October, 1957. (Courtesy IPS Radio and Space Service ©

Commonwealth of Australia 2011)

were available on 20. In addition, those
openings produced stronger signal
strength than normally was heard on 20
meters. My log in 1961 shows working
stations in XZ (Burma) , VSl (Sing
apore), and 9M2 (Malaya) in mid-morn
ing on 15-meter AM phone with solid
S9+ signals. If I only didn't have to eat ,

Monthly Sunspot Totals-Top 20
Ranking MonthNear Solar Cycle Sunspot Number

1 October 1957 19 253.8
2 December 1957 19 239.4
3 September 1957 19 235.8
4 January 1959 19 217.4
5 November 1957 19 210.9
6 January 1958 19 202.5
7 November 1956 19 201.3
8 May 1947 18 201 .3
9 September 1958 19 201.2

10 June 1957 19 200.7
11 August 1958 19 200.2
12 August 1990 22 199.9
13 August 1959 19 199.6
14 June 1989 22 196.0
15 April 1958 19 196.0
16 December 1956 19 192.1
17 July 1958 19 191.4
18 March 1958 19 190.7
19 April 1948 18 189.7
20 August 1947 18 188.8

r ear
1958

Sunspot Number - Cycle 19
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Fig. 2- Graph ofsunspot numbers during Cycie 19. The heavy (less variable) line
is the running smoothed sunspot number, which shows the general variation of
the solar cycle . The lighter (more variable) line is the monthly averaged sunspot
number, which shows bursts ofactivity within the cycle. (Courtesy IPS Radio and

Space Service © Commonwealth of Australia 2011)

how good conditions were, based on
what I was working .

My primary interest in ham radio has
always been DXing, and that is the ref
erence point from which I will always
remember Cycle 19. I filled a total of 14
ARRL logbooks from my first ham QSO
on January 18,1956 until September 30,
1964. In that time,with my limited power,
I worked a mixed total of 278 countries ,
CW and phone, and 208 countries on
AM phone.3Myonly activity during Cycle
19 was on 10, 15, and 20 meters. I didn't
become interested in DXing on the lower
frequencies until many years later, so I
cannot comment on Cycle 19's effect on
40, 80, and 160 meters.

Twenty meters was open all day and
all night to some part of the globe.
Fifteen meters was not far behind,
remaining open to the Pacific and the
Far East well after sunset, and some
times until the approach of local mid
night. Ten meters was its typical self, a
daylight band , but beginning earlier in
the mornings and remaining open
through sunset and many hours there
after. Conditions were so fabulous, and
the MUF (maximum usable frequency)
was so high, that occasionally certain
long-haul paths to Southeast Asia ,
which normally were worked on 20
meters at only fair signal strength at my
QTH , were worked on 15 meters at
hours when no equivalent openings
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countries ceased to exist. The early
1960s brought the most change . To
paraphrase Harold MacMillan, the then
Prime Minister of the United Kingdom,
a new wind was blowing across the face
of Africa, which created new countries
out of former British and French
colonies. Asia quickly followed. This
presented a mullitude of new countries
to be added to the DXCC list, as well as
several countries which no longer exist
ed and therefore were deleted. Geo
political entities continued to be creat
ed throughout the 1960s, which gave us
hams new possibilities to add to our
country totals. However, scarcity of
activity in these new countries became
a problem. As most of the European
hams left their former colonies, there
were few or no licensed local hams to
replace them. As a result, several of
those new countries became quite rare.

With those high sunspot numbers and
correspondingly high MUF, one would
contact other hams around the world
who were using simple , low-power
transmilters, especially on 10 and 15
meters. Many hams jokingly spoke
about working the world with a couple
of watts and a wet noodle for an anten
na, or loading up a mattress spring. My

www.cq-amateur-radio.com

logbooks and OSL cards from the peri
od show many stations running less
than 100 watts, and a good number run
ning less than 50 watts, One day I
worked F08AF, in French Equatorial
Africa, on 10 meters CW while he was
running 10 watts, On several occasions
I thought I would try a liltle ORP. I
reduced my output power to a few walts
and would call CO on 10 and 15 phone.
One EA8 (Canary Islands) station who
came back to me gave me a 5x9+ report
and wouldn't believe I was running 10
walts .

Back in the mid-1960s, there was a
popular TV program called "That Was
the Week that Was." When speaking of
Cycle 19, the amateur community could
truly say, "That Was the Cycle that
Was." Every ham who was on the air
during Cycle 19 will surely praise its
memory. To have been active and have
experienced propagation during that
cycle was something extraordinary . In
other years and in other cycles, sunspot
numbers came close to the records pro
duced by Cycle 19, but none surpassed
it. The pronouncement on the cover of
the March 1956 issue of CO magazine
certainly seems to be coming true, even
after all these years.

II makes one wonder. ...Will it ever
happen again in our lifetimes? You
younger hams might have a chance to
experience it. We old-timers probably
don't have many sunspot cycles left. But
who knows? Maybe the propagation
gods will smile upon us and we'll get
lucky again. One can only hope ... and
dreaml

Notes
1. George Jacobs, W3ASK, ''The

Sunspot Story: Cycle 19 (Once in a Life
time Conditions), CO Radio Amateurs'
Journal,vol. 12, no.3 (March1956),p.28.

2. In the 1950s and 1960s, there were
several mail-orderhousesdevotedto the
sale of ham equipment. World Radio
Laboratories was one, and was ownedby
Leo Meyerson, WClGFO. If you wanted to
trade a piece of equipment, you wrote
directly to Leo and you always received a
personalanswerwith an offer. Leo was a
realgentleman. Herecentlypassedaway,
soon after his 100th birthday.

3. In those days, DX entities, as they
are knowntoday, were called countries.

4. For an excellent description and his
tory of DXpeditions, see the website:
<www.deltadxnet!ABC Dx/S ecti on sl
DXpeds.htm>.
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Have you ever dreamed of combining amateur radio with a voyage
on a cruise ship ... hamming on the high seas? K6CUK offers some prac
tical guidelines to help you make that dream a reality.

Hamming on the High Seas
Operating Maritime Mobile on Cruise Ships

BY ROBERT HAYOS: K6CUK

Bob, K6CUK, at his stateroom "shack" aboard the Golden Princess cruise ship.

During some sixty years of ham
ming I have had many opportu
nities to operate portable and

mobile on both aircraft and on small
boats. Frequently, I had wondered
about the possibility of using my ham
gear aboard a cruise ship. Several
friends who had served as radio officers
aboard commercial cargo ships offered
encouragement to investigate such a
possibility. Having a ham wife (Norma,
WA6MIK) with a love of travel, a desire
to visit faraway destinations , and the
ability to participate in our common
hobby surely encouraged me further to
search out such venues.

Generally, we found that all radio
communications aboard commercial
vessels are conducted under cruise
company policies and authority. As
such, each company can set its own
regulations about allowing itinerant
operators anyon-board privileges
i.e., ham operations.

A few years ago a cruise aboard a
delightful passenger ship from London
through the Baltic Sea to Sf. Peters
burg, Russia, provided my first oppor
tunity to explore the possibility of suc
cessful maritime mobile operation .
More recently, my wife set her sights on
a two-week cruise from Los Angeles to
Hawaii and back, a perfect chance to
"ham it up"again while also enjoying the
multitude of activities to be found while
savoring the pleasures of cruising at
sea.

The first consideration for such a trip
is meeting the ham operator licensing
requirements of the country in which the
ship is registered . This is important,
because the ship's country of registry
may be different than either your point
of departure or destination. This licens-

' 1502 E. Sycamore Ave., EI Segundo, CA
90245
e-mail: <rhayos@socal.rr.com>
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ing authority must involve the country of
ship's registry and, of course, any con
cerned country licensing require
msnts.' Today this requirement can
often (but not always) be circumvented
because of the Conference of Postal
and Telecommunications Adminis
tration (CEPT) rules for participating
countries.

Seeking Permission
Once licensing rules have been met, the
actual operating authority generally is
granted by the cruise line's policies. As
such, each company can set its own
regulations about allowing itinerant
operators anyon-board radio privi-

leges. The approval of the vessel 's
Master (Captain) and his Electro
Technical Officer or Radio Officer, if
any, is then requested. The preliminary
communications for such a request
must include the following items:

1. A carefully worded letter to the
cruise line's customer assistance per
sonnel requesting permission to oper
ate on the cruise ship. Included should
be your date of sailing, the ship's name,
and your reservation information (with
possible level of priority).

2. A clear description of your FCC
amateur radio license authority (with a
copy) and your radio communications
experience level.

Visit Our Web Site
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3. Adescription of equipmenttobe used, international ama
teur frequencies, power requirements, and antenna installa
tion (everything to be portable and non ship-invasive).

4. A requirement for a small, secluded space for operat
ing, preferably on an upper deck or from your stateroom bal
cony without any ship structural overhang (a clear shot for
antennas).

5. Assurance of non-interference with normal ship com
munications and operations.

6. A statement promising complete cooperation with ship
personnel and passengers.

A careful assessment of all specific components of the
radio package and the means of transportation together with
any required support tools, etc., will be most helpful. The
actual radio package for this trip2 included a small Kenwood
TS-50 100-watt transmitter, a small MFJ switching power
supply (115V to 12 VDC), and a small MFJ antenna tuner.
The antenna itself was a former loaded mobile whip fastened
to an aluminum channel and was to be strapped to the ship's
external railing on our balcony. Antenna return grounding
was by means of two 7-foot lengths of copper braid con
nected by alligator clips to the railing frame .

Final Approval
With all equipment in place prior to actual operations, the
ship's Electro-Technical Communications Officer was called
for a final go-ahead. His main concerns, of course , were that
there not be any interference with ship communications and
the location of the ham antenna.

ioylmateur
;0... you'll enjoy
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Bob 's XYL Norma, WA6MIK, at the balcony railing with
vertical antenna.

The first call at sea on 20 meters was made on the popu
lar MM (maritime-mobile) frequency of 14.300 MHz as the
ship was departing the Los Angeles lighthouse. It was
answered almost immediately by a plethora of most welcome
calls. During the next two weeks of the cruise , over 40 con
tacts were logged, with stations as far away as OX3KQ in
Greenland.

All in all a very satisfying end to a fine adventure!

Notes
1. For more information on international licensing rules, see

<http://www.arrl.org/international-1>.
2, The cruise line for the trip described in this article was

Princess Lines of Santa Clarita, CA. The ships were the Royal
Princess and the Golden Princess. Not all cruise lines will per
mit on-board ham radio operations by passengers. It is really a
matter of company policy.

Visit Our Web Site
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Z-817
Theultimate autotuner for QRP radios including theYaesu
FT-817(D). 2,000 memories cover 160 through 6 meters.
Also functionsasageneral purpose antenna tuner withother
QRP radios.Justtransmitacarrierand press the Tune button
onthe tuner. Powered byfour AA internal alkaline batteries
(not included), sothere are noadditional cables required.
SuggestedPrIce$129.oo

Z-100Plus
Small and simple to use, the Z-100Plus sports 2,000
memories thatstore both frequency and tuning parameters.
It will run on any voltage source from 7 to 18 volts; sixAA
batteries will run it for a year of normal use. Current draw
while tuninq is tessthan 1OOma.The Z·l OOPlus now includes
an internal frequency counter sotheoperating frequency is
stored with tuning parameters to make memory tunes a
blazinglyfast 0.1 seconds; fulltunes take anaverage ofonly
6 seconds. Includessix-foot DC power cable.
SuggestedPrice $159.99

Matched insize tothe IC-7oo0 andIC-706,foreither manual
orautomatic runes, and status LEOs. Control theIT·100 and
its 2,000 memories from either its own button or the Tune
button onyour IC·7000 orother Icomrigs. For your Icomradio
that isAH3 or AH-4compatible. SuggestedPrIce$179.00

IT-100

AT-897Plus
for the
Yaesu FT-897
If you own aYaesu FT-897 and want abroad range automatic
antenna tuner, look nofurther! The AT-897PlusAutotuner
mounts on the side of your FT-897 just like the original
equipment, takespower directly from theCATport ofthe FT
897,and provides asecond CAT port ontheback ofthetuner
so hooking up another CAT device couldn 't be easier.
Suggested PrIce$100.00

Z-l1Proll
Designed fromtheground up forbattery operation. Only 5" x
7.7" x 1.5", and weighing only 1.5pounds, it handles 0.1 to
125watts,making it ideal for both QRP and standard tOO watt
transceivers from 160through 6 meters. The Z-11 Proll uses
LOG'sstate-of-the-art, processor-controlled,Swrtched-L runing
network. Itwillmatch dipoles,verticals, inverted-Vs, orvirtually
any coax-fed antenna. Withanoptional LOG balun, it will also
match longwires orantennas fed withladder-line.Includessix
foot DCpower cable.SuggestedPrice $179.00

'RFSensing
• Tunes Automatically
• NoInterface Cables Needed

AT-200Proll
The AT-200Proll now includes LEDs to show
antenna position and if the tuner is in bypass. A
two-position antenna switch stores 2,000
memories per switch. Handles upto 250 watts
SSB orCW on1.8 to30MHz and100wattson 54
MHz. Rugged and easy to read LED bar graphs
simultaneously show RF power and SWR.
Includes a six-foot DCpower cable.
SuggestedPrice $259.99
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• RFSensing
• Tunes Automatically
• NoInterfaceCables Needed

• 5 to 1,000Watts PEP
• RFSensing
• AutoandSemi

Tuning Modes
• Two-Position

Antenna Switch
• 2,000 Memories

per Antenna
• 1.8 to 54 MHzrange
• 6 to 800ohmrange

(15to 150on6M)

NEWI AT-1OOOProl1
Building on the success of the AT-l000Pro, LOG Electronics has refined and expanded its
flagship 1KW tunerwith optional external 4.5" analog meter. The new AT-1 OOOProll keeps many
of the same featuresof thepreviousmodel,but simplifies the operation.Withthe two-position antenna
switch.thereare2,000 memoriesthatstore tuningparameters foralmost instantaneousmemory recall
whenever you transmitonornear aIrequencyyou've used before. Includes six-toot DC powercable.
Suggested Price $539.99; OptionalM-l000 externalanal09 meter $129.99

AT-600Pro
The AT-600Pro handles upto 600 watts SSBand CW, 300 on RTTY
(1 .8-30MHz), and 250 wattson54MHz.Matches virtuallyany kind
01coax-fed antenna and will typically match a 10:1 SWRdown to
1.5:1 in just a few seconds. You can also use it with longwires,

randomwires, andantennas led withladderlinejustby adding abalun.Twoantenna portswithalront
panel indicator, and separate memory banks lor eachantenna. LED bar-graph metersshows RFpower,
SWRand tuner status, tactile feedbackcontrol buttonsand an LED bypass indicator. Operates from
11-16 volts DCat 750 mA.l ncludessix-lootDC power cable. SuggestedPrice $359.99

AT-100Proll
This desktop tuner covers all frequencies from
1.8- 54 MHz (including 6 meters), and will
automatically match your antennain no time. It
features atwo-positionantenna switch withLEDs,
allowing you to switch instantly between two
antennas. TheAT-l OOProll requires just1watt for
operation, but will handle up to 125 watts.
Inciudessix-foot DCpower cable.
SuggestedPrice $229.99
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Whether you're searching or hiding, nothing beats the excitement and
intrigue of foxhunting. Participate in CQ's Foxhunting Weekend and find
out for yourself.

Results of the 2011
CQ WW Foxhunting Weekend

BY JOE MOELL,* KOOV

Falting snow didn 't deter the intrepid on-foot transmitter hunters in Eatonvilte,
Washington tast November. Hunters Chuck Kemmer, AC7QN (teft), and Rich
Patrick, KR7W (center), are in a heated discussion with huntmasterBob Hesetberg,

K7MXE, about Bob's decoy transmitter marker. (Photo courtesy KR7W)

In last month's issue of CQ I asked
what a lawn-sprinkler pipe, a power
pole transformer, and a baby car

riage have in common.The answer was
that they all have been used as places
to put transmitters for ham radio hidden
transmitter hunts, also called foxhunts,
bunny hunts, and T-hunts . Now you can
add a snow bank, a tree limb, and a
wheelbarrow full of manure to the list.
They all were employed by clever and
devious huntmasters during 2011.

One of the reasons that ham radio
foxhunting becomes more popular
every year is that it's an opportunity to
unleash creativity, both for the hider and
the hunters. Hiders are always on the
lookout for clever places to put trans
mitters and ways to "bounce" VHF sig
nals so that they appear to be coming
from the wrong direction. Hunters are
constantly seeking out new techniques
and technologies so that they can win
hunts by arriving first or having the low
est vehicle mileage, depending on the
rules of the hunt.

For many ham radio clubs around the
country, the kickoff of a warm-weather
season of transmitter hunting is the CO
World-Wide Foxhunting Weekend. This
year, it is May 12-13. Each group sets
its own rules and no two groups do it
exactly the same way.

As always , last year's Foxhunting
Weekend announcement brought a big
batch of reports about hams having fun.
Most hunts were on 2 meters, where
most hams have receiving equipment.
A directional antenna and an RF atten
uation system are all that it takes to join
in. Both are easy to build or inexpensive
to buy.

Some clubs are so eager that they
don't wait for Foxhunting Weekend, or

'Moderator, CO WWFoxhunting Weekend
PO Box 2508, Fulterton, CA 92837
e-mail: <homingin@aot.com>
Web: <www.homingin.com>

even for winter to end. In Manchester,
Connecticut it's a tradition to have a
mobile foxhunt on New Year's Day.
Hunters drive their vehicles full of radio
direction finding (RDF) gear to a local
school. A 1 PM the hider's signal ap
pears on the input frequency of the
club 's 2-meter repeater . The hunters
take off, hoping to find the hider within
the 2-hour time limit. Participants and
non-participants are encouraged to get
on the repeater and share signal levels
and other helpful information, but
hunters are to observe radio silence
once they find the hiders and the tail
gate party that they have prepared.

A little precipitation might deter many
hams from seeking hidden transmitters
on foot, but that wasn't the case in

Eatonville, Washington, near Tacoma.
Rich Patrick, KR7W, reported on a fox
hunting session last November that was
made more interesting by an unexpect
ed snowstorm with accumulations of up
to two feet. Bob Heselberg , K7MXE, put
out five transmitters in a snow-covered
cow pasture and wooded terrain in the
hills above Alder Lake. He also put out
some decoy markers and fooled at least
one hunter into punching in at a decoy
instead of the actual transmitter near
by. According to KR7W, "It's hard to
keep on-bearing when the terrain looks
the same every which way you look."

A foot of new snow made foxhunting
interesting at the annual Utah VHF
Society meeting and swapmeet in Salt
Lake City during February 2011. Larry
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10 Bands -- 1 MFJ Antenna!
Full size performance . .. No ground system or radials. Operate 10 bands: 75180, 40, 30, 20, 17, 15, 12, 10,6
and 2 Meters with one antenna • . . Separate full size radiators . . . End loading . . . Elevated top feed • . •

Low Radiation Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . .
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MFJ- 1796

$2299 5

and large diameter 6061 T-6 aircraft strength
aluminum tubing is in the main structure.

Efficient high-Q coils are wound on
tough low loss fibergla ss forms using high
ly wea ther resistant Teflon" covered wire .

MFJ 6-Band Halfwave
Vertical Antenna

6 bands: 40,20,15,10,6,2 Meiers " ,
No radial." or ground needed

:\IFJ-1 796 is only 12 feet high :SiS
and has a tiny 24 inch footprint! ~
Mount anywhere -- ground level to
towcr top -- apartments , small lots,
trailers. Perfect for field day,
DXpedi tions, camping.

Efficient end-load ing, no lossy
traps. Entire length always radiat
ing. Full size halfwave on 2/6
Meters. High power air-wound
choke balun eliminates feedline
radiatio n. Adjusting one band has
minimum effect on other bands .

MFJ-1796W, $229,95,
WARC band version for 12,
17, 30, 60 Meters only.

MFJ-1792, $ 189,95, Full size 1/4 wave
radiato r for 40 Meters . 33 ft., handles 1500
Watts PEP. Requires guying and radials.
MFJ-1793, $209 ,95, Like MFJ·1792 bUI
has full size 20 Meter 1/4 wave also.

are osed on 20,1 7. 15, 12, 10 and 2
Meters. On 6 Meters , the 17 Meter radia tor
becomes a 3/4 wave radiator.

The active radiator work s as a stub to
decouple everything beyond it. In phase
antenna current flows in all para llel radia
tors. This forms a very large equiva lent
radiator and gives you incredible band
widths. Radia tor stubs provide automatic
bandswi tching -- abso lutely no loss due to
loading coils or traps.

On 30, 40, 75/80 Meters, end loading ..
the most efficien t form of loading -- gives
you highly efficient performa nce, excellent
bandwidth, low angle radiatio n and auto
matic band switching.

j\ IFJ ' s unique Frequency Adaptive L
Ne twork' provides automatic impedance
matching for lowest SWR on these low
bands. Tuning to your favori te part of
these bands is simple and is done at the
bottom of the antenna.

You don 't need a ground or radials
because an effect ive counterpoise that's 12
feet across gives you excellent ground iso
lation. You can mount it from ground level
to roof top and get awesome perfor mance.

T he feedline is decoupled and isolated
from the ante nna with MFJ's exclusive
AirCo re™ high power current balun. It's
wound with Teflon" coax and can 't satura te,
no matter how high your power.

Incredibly strong solid fiberglass rod

MFJ's Super High-Q LOOpTM A ntennas

I

I

MFJ 80140120 Meter
Rotatable Dipole

Now you can opera te
- -- the low band" on 80, 40,

MFJ-1785 and 20 Meters with a true
$3 6 9 95 rotatable dipole that'll blend in with

the sky ! Take advantage of excel
lent low band propagation duri ng this low
sunspot cycle . Handles 1500 Watts SSB/CW.
80140 meter end-loading coils are wound on
fiberglass forms with T€(jlonTh1 wire, and resona ted
with capacitance hats to ensure extrem ely low
losses . Full-size on 20 Meters gives incredible
OX. Balun included! 33 foot low-profi le,
inconsp icuous. Easily rotatable with a
medium duty rotator like Hy-gain 's AR-40.

G .. MFJ:~ G5RVAntenna

Qj MFJ. I778 Covers all bands, 160-
$449 5 10 Mete rs with ante nna

;\l FJ 's tiny 36 inch Fa st/slow tune buttons and built-in two tuner. 102 fl . long. Can use as invert-
diam eter loop antenna range Cross-Need le S\VRJWattmeter lets ed vee or sloper. Use on 160 M as
lets you operat e 10 you quickl y tune to your exact frequency. Marconi .1500 Watts. Super-strong fiberglass
through 30 MHz con - All welded construction, welded butter- center/feedpoint insulators. Glazed ceramic
tinuously -- including fly capaci tor with no rotating contacts, end insulators. All hand-soldered connections.
the WARC band s! large 1.050 inch diameter round radiator -- Add coax, some rope and you' re on the air.'

Id eal for limited g ives you highest possible efficiency. :\IFJ-1778l\'1, $39.95. G5RV Junior. Half-
space -- apartm ents, Each plate in MFJ's tuning capacitor is size, 52 ft. 40-lOM with tuner, 1500 Watts .
small lots, motor homes, welded for low loss and polished to prevent.MFJ."':. attic s, or mobile homes. Enjoy high voltage arcing, welded to the radiator, Dealer/Catalog/Manuals

419 ox and local contacts mounted has nylon bearing, anti-backlash mechanism, Visit: http://wwJV.mjjenterpri.\"e.\·.com
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Sure you can have a toxnunt in the snow! Just protect the
transmitters from moisture like Larry Jacobs, WA7ZBO, did
for this Utah VHF Society event last February. (Photo by

WA7ZBO)

Jacobs, WA7ZBO, organized the hunt as part of an open
house event. To protect his five transmitters, he put them in
disposable plastic food containers. Nine attendees were suc
cessful in finding them.

WA7ZBO is a tireless promoter of hidden transmitter hunt
ing in central Utah. In March he set up an unattended trans
mitter on the west side of the Salt Lake Valley behind a
church. It stayed on the air for a full week, sending beeps, a
CW ID, and voice promptings from an MP3 player. Hunters
could use it to practice RDF skills at their leisure .

RDF for Public Service
Year after year , the hams of Daytona Beach , Florida have
had monthly mobile transmitter hunts to see who is speedi
est atfinding the "bunny," as they call the hider. Maybe they 're
in such a hurry because the hunt ends at a restaurant or ice
cream parlor and they don't want to miss out on the good
ies . For Foxhunting Weekend last year in Daytona, Bob
Ledford, WA4IDI, reported that it was a quick drive to find a
transmitter at a sewer plant , followed by a gathering at the
Dairy Queen.

All that practice paid off for these Daytona Beach hams
when a carrier appeared on marine calling channel 16 in
August. Their cooperative RDF efforts led them to within a
few blocks of the source when it went off the air. A few days
later it was back and Frank Haas, KB4T, resumed the search,
assisted by Joe Daley , N2GBT.

All bearings pointed to the local marina, so Frank went to
security and obtained a key that would get them into any of
the docks there. The signal would occasionally go away or
change power, but they persevered. A few minutes later their
antennas were pointing at an 18-foot inboard/outboard run
about. Inside they could see an old , corroded marine radio ,
set to channel 16 and locked in transmit. Marina manage
ment , the Coast Guard, and the FCC were notified and the
problem was solved. Good work!

Mike Brost, WA9FTS, is a long-time transmitter chaser in
the Chicago area. He wrote : "We still take foxhunting seri
ously here with hunts every Saturday night. On March 26,
Patty , wife of Matt Sanderson, KC9SEM, showed up to hunt ,
even though she was very pregnant and having some con
tractions. Matt and Patty won the hunt, and at the restaurant
afterwards, her contractions were more numerous. I left them
at 11 PM and the next day I found out that their new son had
arrived at 4:40 AM.
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"Patty came home a couple of days later from the hospi
tal ," Mike continued. "On April 2, Matt and Patty showed up
to hunt with 6-day-old Jacob. Patty was in the back of the
Ford F-150 ready to turn the beam with her right hand and
hold Jacob in her arm ."

HiderTony Levand, AA9CC, told the story of that hunt: "We
decided to find a water tower to illuminate with RF from
beneath. We did it by pointing the 1O-element beam straight
up from the base of the tower. All of the hunters heard the 5
watt signal except for WA9FTS. Mike reported not hearing it
when he started, but somehow he won the hunt nonetheless.
This setup got out so well that I suggested humorously that
our repeater be set up this way ."

Hams in the Grand Rapids area reported on a mobile hunt
at the Independent Repeater Association hamfesVswapfest
at the Hudsonville fairgrounds. These Michigan foxhunters
were so eager to do well at this event that they held two
evening practice sessions beforehand. Scoring was by
odometer mileage, lowest wins. The transmitter for one was
six miles away and the results were so close that the top
three teams came in with odometer readings within 0.3 miles
of each other.

The Grand Rapids hunt on Foxhunting Weekend was orga
nized by Sheila Bosscher, K8AJ , who proudly refers to her
self as the "vixen" (a female fox) . Michel Hill, W8DER, report
ed, "The hunt started at 10:00 AM and the rains came. But
not one ham remembers if the rain continued or stopped after
her first transmission . She was weak , but definitely at a bear
ing of 57 degrees. We all thought this was going to be a cake
walk , because the Grand River was only 3 miles away and
she certainly wouldn't be on the other side. The only bridge
is too far away and besides, there was a big run going on
over there.

"Sheila's instructions stated that she would be located in
a car on publicly accessible land or water," Michel continued.
"That must have been a clue! Maybe she was in a boat, but

Doppler RDF sets are preferred by many foxhunters in the
Daytona Beach area. Most Dopplers can be installed quick
lyon almost any car, truck, or van. Front to back are Fred
Villers, KBFV, and Glenn Karel, WB4WHN. (Photo by Hugh

Royal, W4AND)
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certainly not on the other side of the river. An hour and a half
later, we were still going up and down every road to the river
looking for a vehicle floating on a raft. We finally hung our
heads and crossed the river.

"Sheila had given us another clue at the start of the hunt:
'Don't jump to conclusions.' Just on the other side of the
bridge is Johnson Park on the side of a hill. That was too
obvious , so we drove on up the hill. We thought the signal
was coming from up the hill past that water storage tank
because each bearing pointed to the tank. However, we
couldn 't hear the fox once we were in front of the tank.

"Finally we found K8AJ at the dead end of a road behind
the water storage tank. Time was up, but we didn 't get
skunked. What a blast! It was still raining, but I hadn't noticed.
We shared stories at the local Wendy's and started looking
forward to the next hunt."

Is Fibbing OK?
In southern California the longstanding mantra is "Never trust
anything said by anotherT-hunter." Deception and trickery are
part of the game. Elsewhere, members of the Pottstown Area
Amateur Radio Club in southeastern Pennsylvania got a taste
of that during their May 14 event, as reported by Bill Hewitt,
KB3UHK. The format of PAARC's monthly sessions isa mobile
hunt on 146.51 MHz, followed by an on-foot search for little
transmitters on 146.40 and 146.565 MHz.

"The fox's den was aptly named," Bill wrote. "It was the Fox
Pavilion at Victory Park in Royersford, about 12 miles from
the start. Although there were plenty of reflections , everyone

www.cq-amateur-radio.com

got there in less than 15 miles. Ron Donovan , WA8YIH , had
placed one foxbox about eight feet up in the crook of a tree,
while Bob Rex, K3DBD, had hidden the other under the deck
ing of a foot bridge.

"Jim Toth, K3CHJ, asked Bob if his fox was under the
bridge , and Bob said no. He justified it later by saying that
the fox was actually under the decking of the bridge, not the
bridge itself. This caused a friendly discussion which is still
going on at our weekly breakfast meetings , where Jim can
be heard repeating, 'If something is under the decking , then
it is under the bridge.' For us, the moral of the story is not to
listen to any advice from the fox. It is designed to mislead
you. The radio equipment doesn 't lie."

From Denver, Rick von Glahn, N0KKZ, reported on a May
15 hunt that had a similar format to the one in Pottstown:
"Dan Meyer, N0PUF, was the fox. He is one of the top
mechanics at a local car dealer and it was his job to test drive
a car and see if he could make it fault to aid in diagnosing a
problem . Instead of just driving up and down the city streets ,
he decided to combine the search for a good hiding place
with his checkout of the ailing car."

Rick continued , "While driving past the South Platte, Dan
found his spot. His drive-to beacon was along the banks of
the South Platte. Two on-foot transmitters were close by, one
on the east and one on the west bank of the river. Fortunately,
there was a walking bridge that made the river crossing quick
and easy."

Foxhunting and camping were combined for some when
Neil Robin, WA7NBF , and Paul Voorhees , W7PV, put on an
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This is Blue, who had a great time hunting radio faxes with
her dad, Byon Garrabrant, N6BG, at the 20 11 Yuma
(Arizona) Hamfest in February. Then in November, Byon put
on a well-attended five-fox on-foot hunt at Papago Park in

Phoenix. (Photo by Joe Moell, K(JOV)

informal sessio n a t 784-acre Fort Flagler Sta te Park on
Marrowstone Island in Puget Sound, about forty miles north
west of Seattle. According to Neal , "It is an outstanding salt
water marine park with 3.5 miles of beach and fine camping.
It has old gun empl acements and many bunkers to explore.
Four transmitters we re out for folks to find. The location of
one on a bluff edge made for some interesting bearing s."

Hamfests and Conventions
The annual AES Superfest foxhunt in Milwaukee was orga
nized by Paul Gruettner , WB90DQ. He placed six little trans
mitters on the AES property in unlik ely places, including
beneath a discarded basketball backboard and under a pile
of trash. It took Brian Jansen , KC9GMW, just 34 minutes to
find all of them.

It has become a tradition to have an on-foot transmitter
hunt at Fort MacA rthur in San Pedro, California wheneve r the
ARRL Southwestern Division Conventi on is in the Los
Angele s area . For the 2011 convention in September, I went
for a person al record by hiding sixteen 2-meter transmitters,
plus a few non-transmitting decoys, in the 130 acres of the
fort and surrounding park. Mos t were concea led in the old
fortification s and bun kers that had protected the City of
Angels from air attack in World War II.

Before the hunt Marvin Johnston , KE6HTS, conducted
a wo rkshop for building measuring-tape antennas and
offset attenuators1 from kits that he brought along. This was
all they needed for a very effective direction finding with
their own handle-talkies and scanners. For several of the
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co WW Foxhunting Weekend May 12-13, 2012

CO magazine has designated May 12-1 3, 2012 as the CO
World -Wide Foxhunting Weekend and is encouraging all hams and
radio clubs to hold hidden transmitter hunts. Since the primary
objective is more huntparticipation, we don't insist that yourevent
be on that weekend. Any time in the spring is fine with us!

CO doesn't impose any rules or offer any awards for the World
Wide Foxhunting Weekend. It's all up to you and the hams in your
hometown. For many clubs, Foxhunting Weekend kicksoff a sea
son of regular transmitter hunts. For others, it's a special once-a
year event, like Field Day.

Some hams prefer formal transmitter hunts with carefullycraft
ed boundaries, specifications for signal parameters, time limits,
and so forth . Others are content just having at least one signal to
hunt. No need for any more requlations. they say.

Make your Foxhunting Wee kend activities into a magnet for
every club member. Betteryet, includethew holecommunity,espe
cially young people. Invite a Scout troop to expe rience on-foot
transmitter tracking or to ride along with the mobile hunters. Look
foropportunities to incorporate foxhuntingintoScoutactivitiessuch
as Camporees, Scout-O-Ramas,andJamboree-On-The-Air.Seek
out other youth groups that might be interested, as well.

Whatever your club's RDF contesting style, be sure to keep safe
ty in mind. Don't puttransmitters where someone might be injured
gettingtothem. Make surethat alltransmittingand receivinganten
nas are eye-safe. Always be mindful of your own physical limita
tions and neve r take chances behind the wheel.

Afterwards, write up the results and send them to me. The list
of information in a complete CO Foxhunting Weekend report is
posted at <www.homingin.com>. Besides the details of date, loca
tion, hiders, and winners, cas readers also want to know what
was unique about your hunt and what lessons (positive and neg
ative) you learnedfromit. Don'tforget to include some sharpaction
photos. The higher the resolution, the better .

Joe Moell, KIJOV
Foxhunt Weekend Moderator

participants, thi s would be their fir st attem pt at RDF, but not
their last.

Hunters were given a list of frequencies of the transmitters
and some clues as to what they would sound like. Then they
were told to find as many as they could in 90 minutes. Each
transmitter or its antenna had a tag with a three-digit number
on it, to be written onto the clue sheet. Hunters had to pay
careful attention, because if they incorrectl y marked the num
ber of a decoy, they might lose points. When the final whis
tle sounded, the team of Byon and Lara Garrabrant (N6BG
and KD6AYO) of Chandler, Arizona had found eight of them ,
more than anyone else. The hunt was a success because
everyone, even the first-timers, found at least one.

Sixteen is a lot of transmitters, but it doesn 't come close to
the 40 little faxes that were set out for attendees of the Dayton
Hamvention® to locate. That's probably a world record, and
it was a fitting way to make up for several yea rs without a fox
hunt at the nation's biggest ham radio gathering. The hunt
masters were Hamvention® Foxhunting Forum hosts Bob
Frey, WA6EZV; Dick Arnett, WB4SUV; and Brian DeYoung ,
K4BRI , with help from Phil Smith , KG8AP.

The site was Sinclair Park, less than two miles from Hara
Arena, the site of the yea rly Hamvention®. WA6EZV wrote,
"It is a lovely, wooded setting surrounded by a jogging/wa lk
ing track. A single road leads into the center of the park and
a lodge . There are picnic areas, ball fields, and plenty of other
places to stash transmitters."

The hunt form at was similar to my convent ion hunt in
California, but the hunters had only an hour to search. With so
many transmitters in a mere 1O-acre site, they had to pay very
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Ted Luebbers, KIA YZ, added some PVC pipe to his 2-meter
measuring-tape Yagi to give it a nice handle that balances
the antenna and keeps his hand from affecting the direction
al pattern. He used it on the first Foxhunting Weekend event
of the Royal Harbor Amateur Radio Club in Tavares, Florida.

(Photo courtesy K1AYZ)

close attention and do close-in "sniffing" to be sure that they
found the correct transmitters . "Not only did you need to keep
track of the frequency ," wrote Bob, "but also if it was a solid
carrier or intermittent with tones, warbles, CW, AM, or FM.
With such a large number of transmitters in a small area, it
was not uncommon for someone to come upon one by acci
dent and incorrectly tag it as the one being hunted.

"It's no easy task trying to assemble 40 transmitters for a
foxhunt ," Bob continued. "Most of the units were handmade
by WB4SUV with contributions from the other hosts and
Matthew Robbins, AA9YH. Fifteen of them were pad-to-pad
soldered from a design on WB2HOL's website. 2 Besides all
the 2-meter rigs, there were eight 80-meter ORP transmit
ters.3 Powers ranged from 5 milliwatts to 1 watt. The largest
transmitters were nearly 12 inches long and 4 inches wide,
while the smallest were only 1 inch by 2 inches.

"For those with no RDF gear, there was a good selection of
loaner sets for both 2 meters and 80 meters. Newcomers need
ing assistance were given a short training session prior to the
actual hunt. Officially , we logged results for 21 hunters repre
senting 14 teams, and there were a few more latecomers who
were unofficial. The winner was Addison Bosley, KJ4VCV. At
age 13, he is already well-experienced, having won medals at
the USA ARDF Championships in 2009 and 2010."

Hiding 40 transmitters was outrageous, and so was one of
the hiding spots for a hunt in the San Diego area last August,
put on by Joe Corones , N6SZ0, and Greg Spauldinq ,
KD6YOR."This was an attempt to draw the hunters to Blossom
Valley by bouncing a signal off the south face of the EI Monte
and San Diego River gorge just west of EI Capitan, which is
north of Glen Oaks," Joe wrote. "I talked my friend Lisa into the
use of her horse ranch and training facility, which is off EIMonte
Rd. It is private property which is against the rules unless you
have permission and somehow advertise that fact. We did it by
putting up two magnetic T-hunt signs, one on the gate to the
ranch and one covering the PRIVATE sign in the front yard."

N6SZ0 continued , "The main fox used an 11-element
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The BO-meterband is excellent for foxhunting, especially for
beginners. Equipment is small and easy to carry. Confusing
signal reflections from buildings and hills don 't exist on that
band. Kuon Hunt, KB7WRG , is showing her BO-meter RDF
set to Jay Hennigan, WB6RDV, at a training session before
last year's USA ARDF Championships. (Photo by Joe Moell,

KfJOV)

beam in the back of Greg 's pickup , pointed at the top of
Blossom Valley and running 5 watts. A second transmitter,
running just 15 milliwatts, was carefully wrapped in a heavy
duty ZiploC® bag down in a wheelbarrow of horse manure.
From our observation post in the yard , we could see the
wheelbarrow.

"One hunter noted that the wheelbarrow looked 'awfully sus
picious' but we reminded him that he had to actually identify
the T.This was acase where RF 'sniffers' really come in handy.
And really, a wheelbarrow of manure on a horse ranch? Why
would that be suspicious?"

What Will Your Club Do?
Thanks to everyone who sent stories and photos of their hunts
on Foxhunting Weekend and throughout the year . There
were far too many to put in this article , so I have put up a
page4 with more of them at my website.

This year promises to be even better. Now is the time for
your club to make plans for 2012. If there has never been a
hunt in your area, or if it has been a while, make it simple to
get maximum interest and participation. If RDF is already a
regular activity, try something new and encourage members
who have not participated before .

Be sure to get together after the event to share stories with
fellow hunters . Then gather the results plus everyone's pho
tos and send them to me for the report in CO magazine next
year. Report forms and more information can be found at my
website. 5 1 am eager to read your reports of 2012 foxhunting
activities and the new ideas that you come up with. Happy
hunting!

Notes
1. http://www.homingin.com/equipment. htrnl
2. http://lheleggios.neVwb2hol/projecls/rdf/rdf.htm
3. http://www.homingin.com/joemoeII/80intro.hlml
4. http://www.homingin.com/fw11p ix.hlml
5. http://www.homingin.com
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A Wideband Field Strength Meteren 2
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One of the more common pieces of equipment
that many amateur operators use is the field
strength meter. Various versions of this

device have been around almost since the begin
ning of the amateur radio hobby. Most typically con
sist of a diode detector (often germanium for sen
sitivity), followed by a micro-ammeter, and usually
are limited to frequencies in the HF region, although
some VHF and even UHF versions do exist. In addi
tion to measuring the output of a transmitter, the
field strength meter is also useful for antenna radi
ation pattern measurements, hidden transmitter
locations (such as in a fox hunt), and general RF
detection.

This month we would like to introduce you to a
more modern version of the field strength meter,
one that covers the range from 10kHz to over 1
GHz (1000 MHz) and is almost as simple to build
as its many predecessors.

Our circuit uses the Linear Technology LTC5507 ,
which is described by the company as an"RF Power
Detector." It consists of a Schottky diode peak
detector and gain of 2 buffer amplifier all contained
in a tiny SOT type surface mount package. The chip
operates from 2.7 to 6 volts DC and therefore can
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YOUR COMPLETE BATTERY SOURCE

components and the frequencies
involved, try to keep all input leads as
short as possible. Also, don't be afraid
to solder directly to the pins of the chip.
Use a soldering iron with a tiny tip and
a single strand of wire from common
twisted conductor wire to connect to the
chip. We routinely use individual
strands from common #16 stranded
house wire, and they are perfect for the
task. A free t-toot "sample" from a local
home center will provide enough
jumpers for numerous experiments.
Finally, be sure to download the data
sheet from the Linear Technology web
site for more information.

73, Irwin, WA2NDM
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Of course, you can always experiment
with these values to meet your specific
needs, so don't be afraid to "play."

Fig. 3 is the schematic of a complete
field strength meter covering the entire
10-kHz to 1-GHz range using the
LTC5507. You will note that we have
coupled the input to an adjustable tele
scoping whip antenna and the output to
a 1OO-microampere panel meter along
with a variable "sensitivity" control.
Power is provided by a couple of AA or
AAA batteries, and the entire device is
mounted in a small aluminum enclo
sure. Power drain is very low, and the
batteries will last for many hours of mea
surements . Due to the small size of the

C1 = C2 = 1/30 x F

be powered from a couple of AA bat
teries . The sensitivity of the circuit
extends from -34 dBm (about 1/2
microwatt) to +14 dBm (about 20 milli
watts) over the entire frequency range.
The resulting DC output has a frequen
cy response of DC up to about 1.5 MHz,
so it can even be used as a wide-band
AM detector, if you wish. Fig. 1 is a
graph showing the input power vs. out
put DC level (in millivolts) overthe entire
range of the chip. While not particular
ly linear, the range is quite impressive.

Fig.2 is the basic operating schemat
ic of the LTC5507. Cl couples the input
to the chip and should be chosen for the
frequency range desired. It should be a
ceramic type for best results, and you
must be careful of self-resonances, par
ticularly at high frequencies.
Remember, if you use a 0.1 ~F , for
example , it does not take much lead
length to resonate above a few tens of
MHz. As a result, it is not a good idea
to use any sort of electrolytic capacitor ,
since the internal winding of the foil ele
ments in the capacitor package is induc
tive and will certainly resonate at some
frequency over the wide range of the
device. C2 is the filter capacitor for the
output of the peak detector and will
affect the speed of response of the out
put. As a rule of thumb, both C1 and C2
should be selected according to the fol
lowing guidelines suggested by Linear
Technology:

F is the lowest frequency desired in
MHz, and both C1 and C2 are in ~F.

5000+ Batteries Online I Toll Free

WWW.N IC D LA DY.COM 800/906-6423
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What You've Told Us...
Th e first th ing we noticed in looking at the

responses to February's survey about CW
activity five years after the FCC ended its
code-testing requ irement is that it no longer
seems to be the emotional issue it once
was. In the past, any survey on Morse code
caused a big spike in the number of
responses. This month 's numbers were
thoroughly average.

Among our respondents, 71% said that
they currently operate CWoThe majority
(56%) said there has been no change in
their level of on-air CW activity in the past
five years, but 18% said their CW activity
had increased, while only 2% said it had
decreased. In additio n, 5% said they were
licensed after the code test was droppe d
and 21% said they're not active on CW at
all. Your perceptio ns of the ge nera l level of
CW activity is in line w ith everything else
we 've been hearing. Whi le 43% sa id activ
ity levels we re about the same now as they
were five years ago, 26% said there seems
to be more, and only 9% said there is less.
Another 22% said they don't know.

Nineteen percent of our respondents
identif ied themselves as relatively new to
CWoperating. Of that group, 42% said peo
ple they contac t on CW genera lly are patient
with them, 33% said they find plenty of peo
ple to contac t at slow speeds, and 27% have
gotte n help and adv ice from other hams on
CWoperating.On theflip side, 18%are hav
ing trouble finding people to contact at slow
speeds, 11% say they haven 't received CW
related help from other hams, and 2% say
other hams are not pat ient with them.

Among our experience d CW operators
(63% of the total), 71% said they've slowed
down to acco mmodate newer, slower, oper
ators; 40% have offe rs he lp and advice to
new CW ops and 38% have go ne out of their
way to contact newer operators.

Finally, 27% of the respondents said that
they have purchased a new telegraph key
in the past year. Of that group, 65% bought
newkeyer paddles. 29% bought a hand key
and 16% bought a semia utomatic "bug."

Th is month's f ree subscrip tion w inner is
Joel Clements, N7SIY. of Cedar City, Utah.
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Reader Survey
May 2012

We'd like to know more about you-about who you are, where you live, what
kind(s) of work you do, and of course, what kinds of amateur radio activities you
enjoy. Why? To help us serve you better,

Each time we run one of these surveys. we'll ask a few different questions and ask
you to indicate your answers by circling numbers on the Survey Card and returning
it to us. As a bit of incentive, we'll pick one respondent each month and give that per
son a complimentary one-year subscription (or subscription extension) to Co.

This month's issue covers some of the more specialized areas of ham radio, such
as foxhunting. RTTY, and amateur satellites. So we'd like to ask a few questions
about your interest and activity levels in some of those areas.

Please answer by circling the appropriate numbers on the reply card or by
going to the following web link <www.surveymonkey.com/s/CQMay12> [From
the digital edition, just click on the link].

1. Which statement best describes your participation in hidden-transmitter
hunts (also called foxhunts, bunny hunts, T-hunts and radio direction
finding, or RDF)?

A regular part of my ham radio activities 1
Do it occas ionally, but not regularly 2
Tried it once; would like to do it again 3
Tried it once; didn't like it .4
Never tried it, but l'd like to someday 5
Never tried it, and I"m not interested 6

2. Which statement best describes your participation in amateur satellite
communications?

A regular part of my ham radio activities 7
Do it occas ionally, but not regularly 8
Tried it once; would like to do it again 9
Tried it once; cidn't like it 10
Never tried it, but I"d like to someday 11
Never tried it, and I"m not interested 12

3. Which statement best describes your activity in RTTY (radioteletype)
or other digital keyboard modes?

A regular part of my ham radio activities 13
Do it occas ionally, but not regularly 14
Tried it once; would like to do it again 15
Tried it once; didn't like it 16
Never tried it, but l'd like to someday 17
Never tried it, and I"m not interested 18

4. Which statement best describes your activity on 60 meters?
A regular part of my ham radio activities 19
Do it occasio nally, but not regularly 20
Tried it once; would like to do it again 21
Tried it once; didn·t like it 22
Never tried it, but l'd like to someday 23
Never tried it, and I"m not interested 24

5. Which statement best describes your activity in VHFIUHF
"weak-signal" communications?

A regular part of my ham radio activities 25
Do it occas ionally, but not regularly 26
Tried it once; would like to do it again 27
Tried it once; didn't like it 28
Never tried it, but l'd like to someday 29
Never tried it, and I"m not interested 30

Thank you for your responses. We'll be back with more questions next month.

Visit Our Web Site



MFJ Dummy LoadlWattmeter
1.5 kW Dry Dummy Load has built-in precision, true peak
reading SWR/Wattmeter switchable to external antenna!

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

81 dB Attenuator in
I dB steps . 50 Ohm s.
Usable to 500 Mllz.

250 milliwatt maximum input.
BNC connectors. Sh ielded
stages. Co nnect between
receiver and antenna and use S
meter as a precision calibrated
field strength meter. Prevent
receiver blocking, cross-modu
lat ion . Determine ga in/loss ,
ideal for fox hunt ing. Evalua te
linearity. Isolate circui ts.
Extcnd range of sens itive
equipment. Meas ure input/out
put level di fferen ces.

MFJ-762
$8995

3 GHz, 300 Watts
Dry Dummy Load

63
New high-tech $9995

metal film resistor gives tow
SWR lip III 3 Gllz at 300 wo«:
Mounted on large heavy-duty
air-cooled heatsink. SWR is less
than 1.1 DC to 1 GHz, 1.2 at 1.5
GHz and 1.5 at 3 GHz. Hand les
125 Watt s continuous and 300
Watts for ten secon ds. High
quality Tejlon(Rl N C(?n nector.~\

1 0J/.Wx21 /~Hx5 1/4 D m. "e
81 dB Step Attenuator

MHz. Can handle 100 Watts for ten min
utes or 1500 Watts for ten seconds . Comes
wi th power dera ting curve .

Extra-large three-inch lighted Cross
Needle mete r reads SWR (1: I to 8:1), for
ward and reflected power simultaneously.

Reads true peak PEP or average power
on 300/3000 Watts forwa rd and 601600
Watts reflected pow er ranges 1.8-54 MHz.

High accuracy comes from a carefully
des igned directional coup ler, an accurate
active-peak reading circuit and a prec ision
d 'Arsonval meter movemen t.

RF tight perfo rated aluminum cabinet.
4 1/~WxJl /2Hx 101 /~D inches. Uses 12 VDC
or 120 VAC with MfJ-13I2D, $15.95.

Free MFJ Catalog
Visit: http://www.mjjenterprise.fl.com

or call toll-free 800-647-/800

MFJ-267

$1599 5

MFJ-260C
$3995

MFJ HFIVHFIUHF Dummy Loads
Dry 1.5 kW H FlVHFI UHF Oil-Cooled I KW OJ-;

Dummv Load 2 KW SSB Versat.oad T.1f

Ham radio's Run 1KW CW or
most versatile 2 KW PEP for 10
50 ohm dry minutes. Run
dummy load. continuous duty
Works with all with 200 Watts
radios from 160 M FJ-264 CW or 400 watts
Meters through 650 $7495 PEP. Transfonncr
MHz. SWR below 1.3 oil not includ ed.
to 650 MHz and below 1.1 at 30 Low VSWR to 400 MFJ-250X
MHz. Hand les 100 watts for ten MHz. Unde r 1.2:I to $49

95

minutes, 1500 Watts for 10 30 MHz. SO-239 con-
seconds. 3Wx3 H x9D inches. ncctor. Safety vent wi th cap, car-
lias SO-239 connector. ryin~ hand le. 7 1/2I1x65/~D inches.
MFJ-264N, $84.95. With MFJ-250, $69.95. Includes
type "N" connector. transform er oil (no PCB).

Field Strength Meters Find Power Line Noisefast!MFJ Frequency Counters
MFJ-886 cove rs 1

MFJ-886 MHz to 3 GHz - - ...."l
$12995 with 300 Mllz MFJ-802 Mhm

direct count, 0.1 Hz shows ~4FJ9-8~~ $11995

resolution. 4 gate times. relative _with dl PO~
1O-digit high-contrast 3/4 antenna MFJ. X56
inch LCD display. Lock field $15995

display button. Bargraph strength. Use to determin e radi- with 3 el.Yag i

shows RF field strength. ation pattern. Has large 3 inch C hoose 3 clement Vagi or com-
Includes rechargeable Ni-Cad bat- meter. Telescoping dipole pact telesco ping dipole to quickly
teries, charger, telescopic anten- reduces influence of surrounding pinpoint noise. Walk or drive with
na. Black anodized aluminum. objects and is more reliab le and these handh eld, directional noise
2 J/~x2 1/~x l ' /4 inches. repeatable than monopole. finders to search out leaky insu-
i\'lFJ-888, like Sens itivity control. Jack for lators, loose hardware and cor-
MFJ-886, but M FJ-ROI remo te sensor. roded ground lines quickly. Track
cove rs 10 Hz-3 $ 9 95 M FJ-802R, $34.95. noise directly to pole, transformer;
GHz. Measures frequen - .:\lFJ-801 has insulator or others. Has field-
cy/ per iod, has 50/1M 13/4 inch meter, sen- strength meter, headphone jack
Ohm input , auto hold, sitivity control, 20 inch to listen or reco rd. Operates in
LED backlight , beeper. extended telescoping optimum 135 MHz region. Sens-
2J/~x4 1 /~X 1 1 /~ inches monopole antenna. itive .3uV rece iver, 70 dB AGe.

25-/300 MHz Discone Antenna ,-- - - - - - - - - - ---..,.
MFJ-1868 Ultra wide-band antenna
$5995 receives 25- 1300 MHz.

Perfect for scanners.
Transmit 50-1300 MHz.
Handles 200 Watts. Ideal • 1Year No Malter What' warranty - 30 day money
for 612/11/4Meters,70/33123 baek guarantee(less slh) on orders direct fromMFJ

CM ham bands. Excellent ME:!MFJ ENTERPRISES, INC.
fo~ testing ",-arious trans- 300 Industrial Pk Rd, Starkville,
rmttcrs on Sing le coax. MS 39759 PII : (662) 323-5869
SO-239 50 feet coax Tech lIelp: (662) 323-0549
sta in l es..~ steel element~ FAX:(662)323-655l 8-4:30 CST, Mon.-Fri. Add.~hipl'inJ.:.

• • Prices t",d spe6jim lwn s subJ"cllo dumxe. (e) 1010 .tfFJ Enlerprlses. Inc.

Compact Cross-Needle
MFJ-822 SWRIWattmeters
$5995

MFJ-822, $59.95.
Large 3-inch lightedCross-Needle

meter covers 1.8-200 MHz in 2 power ranges:
30/300 Watts. Read forward, reflected power,
S\VR simultaneously . Compact 31/4Wx31/.H
xY/.D inches takes little space. Perfect for
horne. mobile or portable usc. SO-239 con 
ncctors. Usc 12 VDC for lamp (cable included).

MFJ-842, $59.95. Like MFJ-822, but
cove rs 140-525 MHz, 15/150 Watt ranges.

Dry 300 Watt HF /VH F
Dummv Load

Air-cooied,
non-inductive
resistor in a per
forated metal
housing; Has
SO-239 connec
tor. f ull load for 30
secon ds. Silk
screene d derat ing curve to 5
minutes. Handles 300 Watts.
SWR is belo w 1.1:1 to 30 MHz,
1.5:1 from 30 to 650 Mllz.
Compact 21 /~x2 1/~x7 inches.
MFJ-260CN, $49.95. With
type "N" connector.

world's most versatile 1.5 kW
dummy load has a built-in true peak
readi ng SWRlWattmeter that you
can switch and use independently!

You'll find tons of uses!
Tune up your transceiver, linear amplifi

er or antenna tuner into a safe 50 Ohm
dumm y load atii'" power. Then instant ly
switch to your antenna and monitor SWR,
forward and reflec ted power.

Use for testing/tun ing transmitters, trans
ceive rs, amplifiers, antenna tuners, baluns,
transfonnc rs, filters, matching networks, coax,
stubs, transmission lines and antennas.

The 50-Ohm dry dummy load works
DC to 60 MHz . SW R is below 1.3: I at 30



New Worldwide 600-meter
Ham Band Awarded at WRC-l 2
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Delegates approve secondary 472-479 kHz fre
quency allocation to the Amateur Radio Service.

The World Radiocommunication Conference
(WRC) is held every three or four years by
the Geneva-based International Telecom

munication Union (ITU) to review, and, as neces
sary, revise the international Radio Regulations
(for background, see sidebar "About the ITU and
the Radio Regulations").

WRC-12, Geneva
The 2012 World Radiocommunication Con
ference took place in Geneva, Switzerland, from
January 23to February 17,2012.There were more
than 3000 participants representing 150 out of the
International Telecommunication Union's 193
member states.

The WRC was preceded by the Radio
communication Assembly (RA) from January 16
20, 2012. The Radiocommunication Assembly is
responsible for the structure and approval of radio
communication studies and assigns conference
preparatory work and other questions to various
study groups.

About 100 observers, including the International
Amateur Radio Union (IARU), also were in atten
dance. Created in Paris, France in 1925, the IARU
is an international confederation of national ama
teur radio societies from around the world. The
IARU represents the interests of amateur radio at
international meetings.

WRC-12 ended in Geneva on Friday, February
17 after several all-night sessions in its final week
where delegates worked hard to reach a consen-

' 1020 Byron Lane, Arlington, TX 76012
e-mail: <wSyi@cq-amateur-radio.com>

The best guess is that it will be five
years before 472-479 kHz becomes
available to U.S. radio amateurs.

sus on an updated worldwide framework for use
of the radio spectrum.

Agenda Item 1.23
One of the items on the agenda was considera
tion of a possible secondary allocation to the
Amateur Service of about 15 kHz somewhere
between 415 and 526.5 kHz.

Since early in the 20th century, the radio fre
quency of 500 kHz has been an international call
ing and distress frequency for Morse code mar
itime communication. Many SOS calls and
medical emergencies at sea were handled on that
frequency until the late 1980s. However, because
of the near disappearance of the commerc ial use
of Morse code, the frequency is now rarely used.

Emergency traffic on 500 kHz has been
replaced by the Global Maritime Distress Safety
System (GMDSS). This system, which the world's
maritime nations, including the United States ,
have implemented, is based upon a combination
of satellite and terrestrial radio services and has
changed international distress communicat ions
from being primarily ship-to-ship based to primar
ily ship-to-shore.

Beginning in the late 1990s, most nations ended
monitoring of transmissions on 500 kHz.The near
by frequencies of 518 kHz and 490 kHz are used
for the Navtex component of GMDSS.

Maritime Mobile Service, 495-505 kHz
Agenda Item 1.10 called for the conference to
examine the frequency allocat ion requirements
with regard to operation of safety systems for ships
and ports and associated regulatory provisions, in
accordance with Resolution 357 (WRC-07).

Toward that end, WRC-12 delegates approved
a worldwide exclusive allocation to the Maritime
Mobile Service from 495-505 kHz. An amateur
allocation on these frequencies, even on a sec
ondary, not-to -interfere basis, was found to be
incompatible with a new digital navigation system
being planned for this spectrum.

Amateur Radio Service, 472-479 kHz
The ITU allocation plan divides the world into three
geographical regions. Region 1 includes Europe
the Middle East, Northern Asia, and Africa; Region
2 is North, Central, and South America; and
Region 3 includes China, India, Asia, Australia,
and the South Pacific.
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Except for some Middle Eastern
countries and the Russian Federation,
a global 7-kilohertz segment from
472--479 kHz was identified as agree
able as an Amateur Service allocation
for all three ITU Regions. Access to this
spectrum will be on a secondary basis
to the Maritime Mobile Servic e using
narrow band modes.

These frequencies are very close
to those originally promoted by CEPT,
the European Conference of Postal and
Tele communications Admini strations.
CEPT's proposal was for a 600
meter Amateur Service allocation from
472--480 kHz.

CEPT is one of the regional organi
zations recogni zed by the ITU in its
WRC preparations. It is a collaboration
of 48 countries across Europe that work
together to coordinate telecommunica
tions for their mutual benefit.

On February 14,2012, the delegates
at WRC-12 formally approved allocat
ing 472--479 kHz tothe Amateur Radio
Service with a powe r limit of 1 W EIRP
(effective isotropically radiated power).
A special provision allows countries to
permit up to 5 W EIRP under certain
circumstances.

www.cq-amateur-radio.com

About the ITU
and the Radio Regulations

The ITU is an international organization established to standardize and regulate inter
national radio and telecommunications. It was founded as the International Telegraph
Union in Paris on May 17, 1865, and today is the world's oldest international organiza
tion. It became a United Nations agency in 1947.

Although its first area of expertise was
thetelegraph,theworkoltheITUnowcov
erseverythingfromdigital broadcastingto
the internet, andfrom mobiletechnologies
to3DTV.Anorganizationof public-private
partnership since its inception, the ITU
currently has a membership of 193 coun
triesandsome 700 private-sectorentities.
The ITU is headquartered in Geneva,
Switzerland and has twelve regional and
area offices around the world.

The ITU has three main areas of activ
ity which are organized in "Sectors."
Amateur radio regulations are handled by
the ITU's Radiocommunication Sector
(ITU-R)

Revisions to the Radio Regulations are
made on the basis of an agenda deter-
mined by itsgoverning body, the ITU Council, which takes into account recommendations
made by previous world radiocommunication conferences.

The general scope of the agenda of world radiocommunication conferences is estab
lishedfour to sixyears in advance, with the final agendasetby the ITU Council two years
before the conference with the concurrence of a majority of member states.

The Radio Regulations are an intergovernmental treaty which, among other things,
defines the allocation of different frequency bands to different radio services, including
the Amateur Radio Service.
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ARRL Issues Recommendations
for New 60-Meter Privileges

Table 2. Center carrier frequencies for the
five 60-meter amateurchannels. Tuneyour
rig tooneoftheseexact frequencies for CW

operation (see text lor additional detail).

Table I . "Suppressed carrier" Irequencies
for the five 60-meter amateur channels.
Tune your rig to one of these exact fre
quencies for USB or digital mode
operation (see text for additional detail).

Modes
There is no change in the requirements

for operating USB voice. Just tune to one
of the frequencies in Table 1 and operate,
making sure you are in compliance with
power limits and that your signal is not more
than 2.8 kHz wide.

CW operation is also pretty straight-for
ward, using the frequenci es in Table 2.
However, many transceivers offset the CW
frequencies from what is on the display by
severalhundredHertz (typically600-700Hz)
in order to produce a pleasing tone in your
headset. If your rig does this, you must com
pensate to make sure you are transmitting on

Expanded amateur privileges on the 5
MHz (60-meter) band became effective on
March 5, 2012. These include one new fre
quency (swapped with another), increased
maximum power limits, and permission to
operate CW and some digital modes in addi
tionto uppersideband(USB)voice,However,
there continue to be very specific rules and
restrictions regarding amateur operation on
this band, which is secondary to federal gov
ernment users in the United States.

The ARRLhas published a "recommend
ed practices" guide to our new privileges on
60 meters, and we urge every current or
potentia l user of the band to read it careful
ly and abide by its recommendations. Here
is a summary:

Power
Amateurs are now permitted to use up to

100 watts ERP, relative to a half-wave
dipole. If you are using a dipole, you may
run up to 100 watts output. But if you are
using a beam with 3 dB gain over a dipole
(dBd), then you may put out only 50 watts
(50w + 3dB = 100w ERP). (Read more
specilics in the ARRL guide.)

Frequencies
Sixty meters continues to be a channel

ized band,with amateur signals restricted to
five specific frequencies. Tab le 1 contains
the frequencies to which you should tune
your transceiver for USB or digital modes
(these take into account the offset of a USB
signal from the center frequency). Table 2
contain s the center frequenc ies for each
channel.These should be used for CW oper
ation and must be on the exact frequency.
However, see note below in CW section.

Channel 1
Channel 2
Channel 3
Channel 4
Channel 5

Channel 1
Channel 2
Channel 3
Channel 4
Channel 5

5330.5 kHz
5346.5 kHz
5357.0 kHz
5371.5 kHz
5403.5 kHz

5332.0 kHz
5348.0 kHz
5358.5 kHz
5373.0 kHz
5405.0 kHz

the exact frequency specified in Table 2. See
your user manual, use a frequency counter,
or contact your manufacturer.

Digitat modes are subject to a 60-Hz
bandwidth limitation, so traditional Baudot
RTTYwill be too wide to be permitted (even
though the FCC's Report and Order refers
to RTTY). The National Telecommun
ications and Information Administration
(NTIA), which coordinates federal govern
ment radio operations, has requested that
amateur digital communications on 60
meters be limitedto PSK-31 and PACTOR
III only. The ARRL strongly recommends
compliance with this request.

To operate PSK-31 on 60 meters, you
must be transmitting on the center channel.
However, the League guide says the easiest
way to comply with this rule is by putting your
rig inUSBmodeandtuningtooneofthe USB
frequencies inTable 1.Then, using the audio
frequency setting on your waterfall display,
click the mouse to place the cursor at the
1500-Hz mark. This will compensate for the
offset and put you right on frequency. You
may not val}' from this specific setting.

For PACTOR-III, the guide says you sim
ply put the rig in USBmode and tune to one
of theTable 1frequencies. Itnotes thatauto
matic PACTOR operation is not permitted,
only live keyboard-to-keyboard asos.

Additional Tips
The ARRL guide also includes tips on

avoiding interference to primary users, and
suggested operating practices beyond the
legal requirements. The complete guide (a
5-pagePDFdocument)may bedownloaded
from <http://bil.ly/y04J7h>,a shortened link
directly to the guide on the ARRL website.

These countries include administrations whose territory is
beyond 800 kilometers (about 500 miles) from the borders of
the following countries: Algeria, Saudi Arabia, Azerbaijan ,
Bahrain , Belaru s, China, Comoros, Djibouti , Egypt , United
Arab Emirates, the Russian Federation , Iran, Iraq, Jordan,
Kazakhstan , Kuwait , Lebanon , Libya , Morocco , Mauritania,
Oman , Uzbekistan, Qatar , Syrian Arab Republic, Kyrgyzstan ,
Somalia , Sudan , Tunisia, Ukraine, and Yemen . (Most of the
United States is more than 500 miles from any of these coun
tries, so it is possible that any eventual U.S. amateur privi
leges on 600 meters will permit up to 5 watts EIRP, except in
parts of Alaska.) The change becomes effective with the adop
tion of the Final Acts of the Conference.

The new band at 600 meters represents the return of all
amateurs to the medium waves. This is an area of spectrum
to which U.S. hams have not had access-except for an
experimental license- since the earliest days of radio . In
recent years, some limited amateur radio operation has also
been allowed in the region of 500 kHz in the UK, Germany,
and Sweden.

In September 2006, the FCC 's Office of Engineering and
Technology did grant an experimental license, WD2XSH , to
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the ARRL on behalf of a group of radio amateurs who were
interested in investigating spectrum from 505-510 kHz using
narrowband mode s at power levels of up to 20 W effective
radiated power (ERP) using CW and PSK31.

Propagation at 500 kHz
Medium frequency (MF) refers to radio frequencies (RF) in
the range of 300 kHz to 3 MHz. Part of this band includes the
medium-wave AM broadcast band. In North America this
extend s from 535 kHz to 1705 kHz .

Propagation at MF is primarily via ground waves. Ground
wave propagation at these frequencies follows the curvature
of the Earth over conductive sur1aces such as the sea and
damp earth. At sea, MF communications typically can be heard
over several hundred miles.

MF skywave propagation depends on the various layers in
the ionosphere as the sign al is refracted back down to Earth .
Late at night, especi ally in winter months and at times of low
solar activity, the lower ionospheric D-layer can virtually dis
appear. When this happens, MF radio waves can easily be
recei ved hundreds or even thou sands of miles away, as the

Visit OUf Web Site



www.tentec.com

You deserve grea t val ue. Save m oney - buy TEN-TECfa ctory-direct .
Build ing world-class radios In Sevierville. Tennessee si nce 1968.

in Europe. The next WRC will also con
sider a possibleworldwide amateur allo
cation at 5 MHz (60 meters). This band
is currently available only in certain
countries (includingthe U.S.). Amateurs
in the U.S. recently were given new priv
ileges on 60 meters, as well as one fre
quency that was nearly always in use by
the band's primary user exchanged for
one that should be available for hams to
use more frequently. For more on the
new rules, seethesidebar "ARRL Issues
Recommendations for New 60-Meter
Privileges." 73, Fred, W5YI

TEN-TEe ORION II
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Customlzable OSP transceiver
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• You can't work 'em If you
can't hear 'em - TEN-TEC
rigs feature legendary
receiver perfo rmance .

• TEN·TEC radios are
easy to use and
don't compromise
on features or
performance.

• You deserve superior
service and support .
TEN·TEC owners talk
directly with hams
who design, build and
service the ir radios.

• TEN-TEC means outstanding
audio on both receive
and transm it.

1185 Dolly Parton Pkwy., Sevierville . TN 37862 Sales (800) 833-7373 . sales@tenteceom.
Office: (865) 4~7172 FAX: (865) 4284483 Service (865) 428.0364. service@lentec_com

M-F 8 AM·5 PM (Eastern Time) We accept Visa. MC. American Express and Dtscover
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Order on Reconsideration amending
the new rules or stating that the rules
will not be changed could be issued.

Each of these rulemaking steps can
take months (or longer) to implement.
The best guess is that it will be five years
before 472--479kHz becomes available
to U.S. radio amateurs.

There is also an effort under way to
place anamateur radio itemonthe agen
da for the next WRC, which will take
place in 2015. CEPT is working on an
allocation at 700 MHz, since additional
TV spectrum is expected to be released

signal will be refracted by the remain
ing F-Iayer. This can be very useful for
long-distance communication on a
quiet frequency.

Hurry Up and Wait
Don't plan on getting a 600-meter sta
tion on the air anytime soon. The new
allocation will not take effect until it is
entered into the ITU's Radio Reg
ulations, which is unlikely to be earlier
than January 1, 2013.

Once that happens, each country 's
telecommunications regulations will
need to be revised to implement the
allocation to radio amateurs on a coun
try-by-country basis. Each administra
tion around the world must determine
what modes and bandwidths will be
used and when and which operators in
that country will have access to the
spectrum.

This could take a few years of rule
making. (It took four years for U.S. ama
teurs to reap the no-code benefits of
WRC-2003.)

Here in the United States, the Final
Acts of WRC-12 must be ratified
(approved) by Congress . Each time
Congress enacts a law affecting tele
communications, the FCC develops
rules to implement the new regulations.
The Commission takes a series of steps
to develop these rules. These steps
offer consumers an opportunity to sub
mit both comments and reply comments
to the FCC. It is all very time consum
ing, since all comments must be read
and considered.

The first step is generally a Notice of
Proposed Rulemaking (NPRM) issued
by the FCC. An NPRM contains pro
posed changes to the Commission 's
rules and seeks public comments and
reply comments on these proposals.

After reviewing the comments, a
Further Notice of Proposed Rule
making (FNPRM) could be issued (and
more comments) ... or the FCC could
godirectlytoa ReportandOrder(R&O).

The R&O states the new rules and a
summary of the
R&O is published in the Federal
Register. The Federal Register sum
mary will tell you when a rule change
will become effective.

Those having an objection to the R&O
can file a Petition for Reconsideration
within 30 days from the date the R&O
appears in the Federal Register.

A Memorandum Opinion and Order
(MO&O) is issued in response to the
Petition for Reconsideration affirming
the new allocation regulations, or an
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Indiana Ham Puts His Radio, and Life,
On The Line when Tornado Strikes
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The tornado outbreak that brought March
2012 "roaring in like a lion" across the
Tennessee and Ohio valleys and parts of the

southern United States was one as remarkable as
it was tragic:

• Thirteen tornadoes with an intensity of EF-3
(136 to 165 mph winds) or higher were confirmed
in seven states: Alabama , Kentucky Georgia,
Tennessee , Indiana, Ohio, and West Virginia.

• Thirty-nine people were killed.
• The most severe tornado, an EF-4 (166 to 200

mph) on March 2, touched down in Henryville,
Indiana, where top winds were clocked at 170
mph-of such intensity that a factory building was
leveled to its foundation "with anchoring bolts bent
in the direction of storm."

• Dr. Greg Forbes, severe storm expert for The
Weather Channel, reported that 71 tornadoes
touched down March 2, significantly eclipsing the
March 31, 1990 record-setting 59 tornadoes for a
single day in March.

• A total of 1063 severe weather reports were
made, the most since May 25, 2011.

' 1940 WetherlyWay, Riverside, CA 92506
e-mail: <ki6sn@cq-amateur-radio.com>

Radio amateurs from across this massive tor
nado-ravaged region were called to service and
stepped up in a selfless and mighty way.

This month we'll focus on reports from Indiana,
where 13 people were killed and many millions of
dollars in damage are being reported. Other chap
ters of this amazing story from other regions and
other states will be told in subsequent editions of
"Public Service."

Tornado on the ground!
Call it in to the county!
By Delbert Felix, WY9L

The Ripley County ARES® (Amateur Radio
Emergency Service) team was deployed to do
severe weather spottingat mid-afternoonon Friday,
March 2. While I was traveling west on Highway50,
I spotted heavy rotation in the clouds. (IN DEPTH:
For information on Ripley County, Indiana, visit:
<http://www.ripleycounty comi>.-ed.)

As I proceeded toward the town of Holton, a fun
nel cloud began to develop and was dropping
toward the ground. I pulled my truck across
Highway 50 to block vehicles that were headed
into the path of the tornado.

I was screaming into the amateur radio rig:
"Tornado on the ground! . . . Tornado on the
ground! Call it in to the county!"

Radio amateurs who provided vital communications when tornadoes ravaged Indiana included, back from left: Johnathon
Stemann, KC9PXV; James Meyer, KB9UVF; Floyd Whitham, W9VR; Randy Baugh, KB9NZE; Dave Mayer, WDBNMZ;
Ken Courtney, W9BLA; John Ryle, American Red Cross Southeastern Indiana Chapter Executive Director; and George
Long, Red Cross Regional Assistant Disaster Director. In the front row, from left, are: Delbert Felix, WY9L; Judy Baugh,

KC90JE; and Gene Dolgner, KC9RLC. (Courtesy of WY9L)
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The force of the winds sheared off trees and damaged homes across Ripley County, Indiana. (Courtesy of KC9RLC)

I tried to get a couple of people out of
their vehicles to safety in a basement of
one of the houses that was nearby, but
people were too interested in taking
photos.

As I tried to get back to my vehicle, I
was blown down and could not get back
up due to high winds, so I crawled to a
nearby mailbox post and held on until
the tornado passed. It seemed like for
ever, but was actually over in just a few
minutes. When it passed, I got up and
checked on the people sitting in their
vehicles. Everyone was fine.

I was experiencing severe back pain
from my tumble, but managed to get
back into my truck to drive about 200
feet to the edge of town and blocked
traffic once again.

The town had exploded with debris
everywhere. Many power lines were
down and rubble from homes littered
the streets. I called American Red
Cross Southeastern Indiana Chapter
Executive Director John Ryle to advise
him that we needed shelter set up
immediately at one of the two schools
owned by the South Ripley School
Corporation in Versailles, Indiana. I rec
ommended deploying the American
Red Cross Disaster Assistance Team
(DAT). I also serve as the Ripley County

www.cq-amateur-radio.com

DAT leader. So I started wearing two
hats at once for this disaster.

My wife, Donna, KC9RGI, is from
Holton. The first thing I noticed was
a mobile home belonging to my daugh
ter's godfather had disintegrated.
Moments later, the fire department,
EMS personnel, and law enforcement
began arriving from all agencies around
Holton. At this time, I was relieved by the
fire chief of Versailles and I started get
ting ARES members organized to assist
the Red Cross with communications, as
well as labor for its shelter.

I arrived at the Red Cross office and
the ARES team was already in motion
loading cots and equipment for the Red
Cross.

Once the supplies arrived at the
school, Red Cross personnel had
arrived and they worked along with
ARES to get the shelter set up immedi
ately. I traveled between the shelter,
Red Cross office, and tRipley County
EOC (emergency operations center)
many times in the hours that followed.

Iwould like to thank the Ripley County
Repeater Association <http://
rcrepeater.tripod.corn/s for allowing us
to use its amateur radio repeater. Ours
was down for repair.

David Rayner, AI9D, did an excellent

Preliminary Findings:
NWS Storm Survey Teams

• Two separate super-cell thunder
storms were tracked over southern
Indiana and into Kentucky with each pro
ducing a tornado along their path.

• Between the towns of Pekin and
Henryville the storms tollowed essentially
the same path and were separated by
approximately 10 minutes.

• The first storm wasthe more powerful
at the two, produci ng an EF-4 tornado
(166 to 200 mph winds) which damaged
homes and a large junior-senior high
school in Henryville.

• Further EF-4 damage was tound near
Chelsea in Jefferson County.

.• NearPekininWashingtonCountyEF
3 (136 to 165 mph winds) damage was
found.

• EF-2 tornado (111 to 135 mph winds)
was preliminarily identified in Posey
County.

• EF-3 tornadowas preliminarily identi
fied in Ripley County.

(Note: Findings are preliminary andare
complicated by the long distances and
overlapping tracks the storms and tome
does traveled, according to the NWS and
Indiana Department of Homeland
Security.-ed.)
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A piece of wood, propel/ed by torneoo-force wind, impaled the roof of this house
in Holton, Indiana. (Courtesy of KC9RLCj

job as Weather Net control station. It
seems as if the net control is never rec
ognized when people ask about the
storm spotters. Without his service
many lives would not have been spared;
we have quite a list of scanner listeners
on both the 146.805-MHz machine and
our machine (Ripley County Amateur

Radio Club) on 441.775 MHz (http://
rcarc.ripleycounty.netl).

The saying "When all else fails ...
amateur radio" certainly applied to the
ARES team of Ripley County. It served
our citizens remarkably well in March
2012 as it has for the four years it has
been in operation.

Indiana: County-By-County
Death Toll

Ripley: 2 fatalities from the Holton area
Clark: 1 fatality in Henryville
Jefferson: 4 fatalities in Saluda Town

ship near C helsea
Scott: 1 fatality in Lexington Townsh ip

(southeast Scott County)
Washington: 5 fatalities in New Pekin

I am extremely pleased with the
response of ARES members and their
performance. There is always room for
improvement, and I feel the ARES num
bers will grow and continue to do good
things in the future for the residence of
Ripley County and its surrounding
counties. We give our thanks, as well,
to all the agencies- public and pri
vate-that assisted in response to the
Holton tornado.

Delbert Felix, WY9L, is ARRL District
Emergency Coordinator for District 9;
and SEI. American Red Cross
Disaster Assistance Team (DAT)
Leader, Ripley County office.

Standing Tall and Ready
in Decatur County
By Mike Caster, K9MDC
About 1:30 PM local time , Shawn
Fields, KD9UDC, Decatur County

Debris piled in the aftermath of the severe weather outbreak in Indiana was a common sight in the Holton area. Houses,
cars, trucks, and motorhomes aI/ took the brunt of the storms. (Courtesy of KC9RLCj
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In this National Oceanic and AtmosphericAdministration map of the severe weath
er outbreak on March 2 red dots are tornadoes. blue are high winds; and green
indicate hail. Black boxes are reports of 65+ knot winds (75 mph); black triangles

indicate 2+ inch diameter hail. (Courtesy of NOAA)
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ARES AEC in charge of SKYWARN®
activities, called me to discuss commu
nications strategies forthe approaching
dangerous weather. I decided to imple
ment and test our phone tree plan. (fN
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DEPTH: For information on Decatur
County, Indiana visit: <http ://www.
decaturcounty.in.gov/>.-ed.)

An e-mail was sent to KC9UDC, and
Mike McCoy, KC9ELU, the other AEC.

It included instructions, phone num
bers, and whom to call. I then called
Shawn and Mike with the directive to
implement the phone tree and advise all
ARES members to prepare for
SKYWARN® activation.

Shawn called and reached his
assigned members. Mike was working,
however, so I called his half of the list.

It appears, with the exception of one,
all members responded to the calls. We
left a message for her. I believe she was
at work.

At 3:45 PM NWS Indianapolis acti
vated a SKYWARN® net. Decatur
County called a net and stayed in net
mode for an hour and 20 minutes. Six
mobile operators and three base sta
tions participated. Decatur County did
not experience any severe weather.
The net stood down at 5:05 PM.

Mike Caster, K9MDC, is Decatur
County ARRL EC.

More to Come ...
That's it for this month. In coming
months we'll be heralding the heroics of
other radio amateurs who played such
an important role in emergency com
munications during the March 2012 tor
nado outbreak.

73, Richard, KI6SN
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Clint Bradford, K6LCS (on right) , at the Santa Barbara, California, ham
fest a couple ofyears ago, helping a newly-licensed amateur (in striped
shirt) make his first-ever ham radio contacts via satellite. (K6LCS photo)
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One facet of the ham radio hobby that
absolutely intrigues me is satellite com
munications , or SATCOM. I grew up with

the space program . I can remember Alan
Shepard's suborbital flight aboard Freedom 7 on
May 5, 1961. I watched on a rather snowy TV pic
ture as Shepard was fired into a sub-orbital space
flight by a Redstone launch vehicle . I was 15 years
old. I can visualize that flight like it was yesterday.
Friendship 7 carried John Glenn on February 20,
1962 for three orbits, pulling America's first astro
naut in Earth orbit. Glenn's launch vehicle was a
converted Atlas ICBM. By the end of the Mercury
program in 1963, we had launched six American
astronauts into space and recovered them all suc
cessfully! America's space program was on the
move: Next stop, the MOON!

Gemini and then Apollo followed Project
Mercury, each program pushing our fledgling
space agenda further and further ahead, culmi
nating in our landing of two astronauts on the sur
face of the moon in 1969. On that stifling July day
I was on my way via the Japanese train system to
work at the Fuchu Tech Control facility just north
of Tokyo . Although we were discouraged from
wearing our military uniforms while off-base, I was
truly glad I had worn mine that day. I think I shook

770 William St. SE, Dacuta, GA 30019
e-mail: <k7sz @live.com>

hands with every Japanese person on Honshu!
They were not greeting me, but they were show
ing their love of America and the fact we had done
something that had never been done in the entire
history of mankind: pulling humans on another
planetary body. Even today, thinking back on this
event and my train ride from Nishi-Tachikawa to
Fuchu, I feel humbled by what Buzz Aldrin and
Neil Armstrong accomplished . It was a great day
to be an American!

Around the time that Alan Shepard flew in
Freedom 7, a group of dedicated hams fabricat
ed a small transmitter package and approached
NASA and the USAF to find a ride into orbit for
what soon became OSCAR-1. OSCAR stands
for Orbiting Satellite Carrying Amateur Radio ,
and ham radio 's first attempt to orbit a small
transmitter into space was a success. Lofted into
orbit on December 12,1961, OSCAR-1 made
ham radio history! Many heard the "HI" sent in
CW by OSCAR-1 during the following 22 days
that the bird was in orbit , including one 15-year
old soon-to-be licensed amateur radio operator,
yours truly .

I never lost my interest in SATCOM. It wasn't
until the early 1980s when I got really bitten by the
SATCOM bug while stationed in England with the
Air Force (ours, not theirs!). Sitting on my work
bench was a 23-channel CB rig that I had just con
verted for 1O-meter FM. I kept hearing something
trying to break the squelch, so I opened the
squelch and heard some CW! I had not calibrat
ed the dial at that time, so all I knew for sure was
that the rig was on 10 meters, somewhere around
29 MHz. The noise bursts (which are exactly what
CW sounds like when being received on an FM
receiver) were readable and eventually I pulled a
callsign out of the mess: AO-7! AMSAT-OSCAR
7! Wow! Who woulda' thunk it?? To top it all off,
the only antenna I had on the converted CB rig
was a 5-foot piece of hook-up wire. You galla love
this hobby!

This extremely crude experiment led me to start
actively listening forthe downlink beacons on sev
eral of the Low Earth Orbit (LEO) satellites, also
called "birds." It was fun. It was exciting. It was dif
terenti But most of all, it was habit forming. I was
hooked.

Unfortunately , the days of the 1980s and '90s
are long gone and with them the majority of the
LEO birds that offered an inexpensive and rela
tively easy way to play in the SATCOM arena.
Most of these satellites had on-board transpon
ders in what was then called "Mode A," which was
a 2-meter uplink and a 10-meter downlink. This
was easy to do with a good HF receiver and a sim
ple 2-meter CW or SSB rig as a transmitter.
Antennas were not a big problem, and I utilized
omnidirectional verticals on both 2 and 10 meters
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for many yea rs to work these SATs.
Over the years, these satellites fell vic
tim to air molecules (yes, there are air
molecules in low Earth orbit), which pro
duce a drag on the satellite, causing it
to eventually slow down enough to fall
out of orbit and re-enter the Earth 's
atmosphere. In short, the bird dies.

Not all is lost, however, as there are
several LEO birds that carry equipment
that make it possible to communicate
through the satellites via V/UHF FM!
Now that is cool!

Before we go any further , let's take a
closer look at the lexicon of terms you'll
encounter in the amateur satellite com
munications arena.

Our first acronym is LEO , short for
Low Earth Orbit satellites. From the
Earth's surface outward, between 160
to 2000 km, is referred to as low earth
orbit. Anything in orbit above that 2000
km distance is considered a middle or
high Earth orbit. Currently there are sev
eral LEO birds available for today's bud
ding amateur SATCOM enthusiast who
has a dual-band VHF/UHF handheld. At
these distances the signals from the
satellite coming back to Earth are rela
tively strong and easily picked up by
most radios of today.

Another couple of unique SATCOM
terms are uplink and downlink. The
uplink is a block of frequencies from
your Earth station that you transmit on
to get "up" to the satellite. Obviously,
downlink is a block of frequen cies that
are used from the satellite "down" to
your Earth station. Often you will see
these chunks of frequency spectrum
expressed as Modes. Instead of saying
"2-meter uplink and 70- centimeter
downlink ," many SATCOM ops refer to
this particular grouping as Mode VlU,
as in VHF uplink and UHF downlin k.
Since the actual up and downlink fre
quencies are well published , when you
say Mode VlU you are automatically
talking about 2 meters up and 70 cms
down. Mode UN would be the reverse
of Mode V/U: 70 cms up and 2 meters
down. Pretty easy!

Orbital period is yet another SAT
COM unique term. This is the time that
it takes for the satellite to circle the
Earth. LEO birds have an orbital period
of around gOminutes. This is calculat
ed once the orbit of the satellite has
been established and is part of the
unique set of numbers, called KEPS ,
(short for Keplerian Elements), that is
used to compute the time the satellite
will appear at your local horizon (called
Acquisition of Signal, or AOS) and
when it will drop below your local hori-
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zon (called Loss of Signal, or LOS).
These two sets of times a re critical in
establishing contacts on a LEO sat. The
closer the "pass" is to being directly
overhead between AOS and LOS, the
longer talk time you w ill have .

One cardinal rule reg arding SAT
COM: always , always use just enough
power on your uplink tran smission to hit
the satellite reliably. An ything over and

above that is wasting po wer. Also, using
large amounts of uplink RF can block
other stations from accessing the satel
lite and limit your number of potential
contacts.

You'll also encounter apogee and
perigee: the high point and low point,
respectively, in the satellite's orbit. This
isn 't a ll that c ritica l whe n we speak of
LEO birds, but there are other sa te llites

out there that have highly elliptical orbits
called Molniya orbits which ha ve a very
low perigee and an extremely high
apogee , allowing many hours of access
time when they are above your local
horizon.

Thanks to Clint Bradford , K6LCS,
Area Coordinator for AMSAT and keep
er of the -cwww.work-sat.ccrns websit e,
for graciously offering the accompa ny-

Work Satellites with your HT!
By Clint Bradford, K6LCS, Area Coordinator for AMSAT

Most hams already have the necessary equipment to work FM
amateursatellites. This guide offersall the information you need to
"work the birds."Allcited resources-and a lot more info-are avail
able to you at: <http://www.work-sat.com>

If you have 2M and 440 capabilities (either "split frequencies" in
one HT, or two radios), you can work FM amateur satellites! For
example, for satellite SO-50's VHF/UHF (V/U) mode, the UPLINK
frequency (to SO-50) for FM voice Is 145.850 MHz: The Downlink
freq (from SO-50) is 436.795 MHz.

First, you need to know WHEN and WHERE the satellite will be
passing over your location. There are several commercia l com
puter programs that will tell you. In the home office , I use
MacDoppler. Outside, though , I use PocketSat on my Palm PDA
or iPod touch/iPhone. On my netbook, Nova for Windows and
SatP C32 are amazing. But free of charge info is a lso available
online at «www.arnsat.orq» or <http://heavens-above.com>.

Plug in your longitude and latitude coordinates on either or both
of these sites, and you can access amateur satellite pass informa
tion.

The one "absolute" for success is to open up your squelch. We
are talking about "weak signals" from 500+ miles away, so don't
expect the satellite to be strong enough to break squelch like your
local repeater. Sure, it's a little noisy, but that's part of the process:
That noise is an aid in locating the satellite. When the frequency
starts to exhibit quieting, that's a sign that you are capturing the
satellite's signal.

Improve your HT's stock antenna (most are rated at NEGATIVE
2- 3 dB!). For BNC connectors, Pryme's AL-800 will make the dif
ference. For SMA, the Diamond SRH-320a or Smiley 270A are bet
ter performers. Using an Arrow dual-band Yagi or Elk log-periodic
is better. If you prefer to homebrew your antenna, go to the work
sat.com Web site's ANTENNAS page for construction article links.
A fun project is the tape measure beam-for about $20 in parts:

Set up your radio to tune for the Doppler Effect on the downlink.
Startlisteningabovethecenter frequen cy;youwillacquirethe satel
lite sooner and clearer. When the downlink gets scratchy or fuzzy,
tune down 5 kHz at a time and reception should be clearer. Only
transmit when you can clearly hear the satellite. Follow the signal
down in frequency as the pass continues (but continue trensmtt
ting on the same frequency-ed.). Tables 1 and 2 show how I have
programmed my HT for working the AO-27 and SO-50 satellites,
respectively.

Ch # Name TX Freq CTCSS RX Freq CTCSS
101 27 +2 145.850 None 436.805 None
102 27 +1 145.850 None 436.800 None
103 27 MID 145.850 None 436.795 None
104 27 -1 145.850 None 436.790 None
105 27 -2 145.850 None 436.785 None

Table 1. Here's howK6LCS hasprogrammed hisradios for AO-27. No
crcss required. SuccessfullyworkingAO-27 takesan "extrastep"in
planning, as you need to checkits operating schedule to make sure it
willbe ON foryour chosen pass. Links tothat schedulingprogram are
ontheworksat.comsite. Notethatonly thereceive frequency changes.
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Ch # Name TX Freq CTCSS RX Freq CTCSS
201 50 +4 145.850 67.0 436.81 5 None
202 50 +3 145.850 67.0 436.81 0 None
203 50 +2 145.850 67.0 436.805 None
204 50 +1 145.850 67.0 436.800 None
205 5074 145.850 74.4 436.795 None
206 50 MID 145.850 67.0 436.795 None
207 50 -1 145.850 67.0 436.790 None
208 50 -2 145.850 67.0 436.785 None
209 50 -3 145.850 67.0 436.780 None

Table 2. Here'showClinthasprogrammed hishandheld radiosforSO
50. SO-50 does require a tone of 67.0 on the uplink. If you KNOW the
satellite is there, butyoudonothearanyone else, then youmight need
to turn its ten-minute timer ON by sending it a couple seconds of 74.4
Hz on youruplink! (Channel 205 aboveis Clint's "wake-up"frequency.)

Don't hold your whip antenna upright. Held in a vertical position,
your transmitted signal is hitting land-based receivers. You need to
tiltyour HT's antenna sothat it is perpendicular to the airborne satel
lite. Very few of the ham satellites are land-based (grin), so you
must TILT your antenna about the same amount as the satellite's
ELEVATION. You'll quickly get the hang of it and hear the differ
ence! You'll have better results with a modest beam or Yagi.

Ideally,we should all be working the satellites in full duplex mode,
where we cansimultaneouslylisten to the downlinkas we are trans
mitting. Although this method is preferred , it is not mandatory:
Carefully monitorthe downlink, and wait for a break in the conver
sations to announce yourself. You might find it helpfulto recordyour
sessions for later review and logging. Even if you don'tmake a con
tactduring a pass, a recording can helpyou recognize the callsigns
andvoicesofotheroperators. Pocket recordersorsmartphone apps
are great for this. If working full -duplex, use an earpiece or head
phones to monitor the downlink.

Knowing your grid square-and havinga grid square map-is a
quick way of identifying locations of what you will hear. The ARRL
and lcom have grid square maps. lcom's is free and available at
many ham radio stores.

It just takes a little preparation and planning for working amateur
satellites. Not every pass is workable with an HT; don't go after the
sub-10" elevation passes as you start "working the birds." Choose
your passes wisely: Working higher elevation passes will give you
better results and longer "talk time." When you clearly hear others,
listen for a break in the action and use the ITU approved phonetics
to announce your callsign, grid square, and op mode: "KILO-SIX
LlMA-CHARLIE-SIERRA, DELTA-MIKE - ONE-THREE, handheld."

Check work-sat.com for the satellites' home Web pages to make
sure the sat is in the mode you can work with your setup!

Ask questions! Findan elmer inyour club forsupport, or use the
Work-Sat.com Yahoo Group for any questions and join AMSAT
NA! Membership isn't that expensive, and members are entitled to
discounts on satellite tracking software and publications. Support
the sats by supporting AMSAT!

Access this Web site for all citations, links, resources, and
updates: <http://www.wo rk-sat.com>.

Visit Our Web Site



This photo is on K6LCS's OSL card. It was shot at the Los Angeles County fair
while working three countries (US, Canada, and Mexico) on a single pass of
an FM satellite. Power out was just 2 watts. (K6LCS photo)

A handheld radio and a handheld beam antenna are all you need to work some FM
satellites. This antenna is a nomebrew "Cheap Yagi" designed by CO Antennas
Editor Kent Britain. WA5VJB. Here Dave Clausen, W2VV, and Bill Ward, KD4ISF,
try to work SO-50 from a hotel balcony in New York City. Note the angle of the

antenna, as described in the text. (W2VU photo)
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That' s a wrap for this month. I hope
Clint and I have stirred your interest and
you'll take advantage of the opportuni
ties to put your handheld rigs to use as
SATCOM Earth stations. Next month:
Hittin' the bush with K7SZ1 Be there or
be square (I always wanted to use that!)

73, Rich, K7SZ

ing sidebar information on working the
FM satellites for the neophyte SATCOM
operator for inclusion in this column .
Clint can be reached at: <www.work
sat.corn» or via e-mail at: <c lint@c1int
bradtord.corr». Also, to answer the
most often-posed question: "Yes, it real
ly is that easy!"
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The Wonderful World of Surplus

1
"

i

Online auction sites such as eBay and
CraigsList, as well as local surplus outlets
and industrial supply stores (and quite

often, your ham friends) , can be a very useful and
economical source for radio-related (RF) test
equipment, components, and even complete
radios. Our hobby is rich with old and new stories
about finding, converting , and using surplus elec
tronics in our personal communication stations. A
"true ham" is at least aware of this tradition of con
verting or adapting and using non-ham gear for
the ham bands. The FCC acknowledges the value
of this experimentation, and amateur radio is the
only radio service allowed to put homemade

'28181 Rubicon Court, Laguna Niguel, CA 92677
e-mail: <kh6wz@cq-amateur-radio.com>

PhOl0 1- Classic tube gear from the 19705 and
earlier is still alive and well in many ham shacks
today . Here is a very clean Heathkil S8-100
transceiver recenlly seen at a local swap meet.

Photo 2- Vacuum tubes are still available in
abundance, if you know where to look.
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equipment on the air (FCC Basis and Purpose
rules for Amateur Radio, 97.1 (b) and (c)).

When purchasing surplus gear, make sure you
know what you are buying. If a seller does not post
a photo of the item for sale, one must wonder
whether or not there is something to hide. Be care
ful where you spend your money and make sure
you understand the return or exchange policies
if any-before you complete the sale. Ask ques
tions if you are not sure of anything. If possible ,
test the unit before purchasing it to make sure it
is functioning, or at least that it matches the
description and condition from the seller.

I must add one more thing that I feel very strong
lyabout: If your purchase turns out to be defective,
please do not sell it to someone else without dis
closing its true condition. Sometimes a non-func
tioning piece of gear isexactly what the buyerwants
or needs, especially if the item is rare and difficult
to find. An example of this would be a collector of
a certain radio who may be looking for a single part
or two and not a complete and functioning unit.

Let's take a look at some of the extraordinary
treasures I have found over the years. There 's
usually a great story behind each discovery.

Going on a Surplus Safari: Wonderful
Old Radio Sets and Components
As a first example, as equipment technology
evolves and advances , finished products become
obsolete and are scrapped or disposed of in anoth
er way and are replaced with new systems.
Equipment from the 1970s and earlier, for exam
ple, includes many vacuum tubes rather than solid
state devices inside their cabinets. Some of the
advanced sets were a hybrid combination of tubes
and solid state devices . Since many hams tend to
keep their equipment for many years, it is not un
common to see tube gear of some sort, even
among the most modern station equipment.

The Heathkit transceiver in photo 1 is a good
example of a nicely restored tube-based HF trans
ceiver seen at a local ham radio swap meet (also
known as tag sale, flea market, or rally, depend
ing on where you are from). The classic rigs and
test gear contain many tubes and no transistors
or microprocessors at all.

Some people say that vacuum tubes are diffi
cult to find, but any surplus hunter will tell you this
is not true. The box full of tubes seen in photo 2
appeared at the same swap meet as the Heathkit
radio mentioned above. The fellow selling these
tubes has been coming to the same location every
month for many years. I think 50 cents for an un
tested tube and a dollar for a tested and working
tube are fairly good prices for replacement parts
that may get those classic rigs going again.

Speaking of tubes, you may want to invest in a
good tube tester , if you have many tubes in your
collection. I purchased the military TV-7/U tube
tester in photo 3 on eBay several years ago.

Visit Our Web Site
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Photo 3- A US Army TV-7/U tube tester, purchased on eBay, is a great tool for

testing old tubes.

www.cq-amateur-radio.com

Although I do not use it often , a tube
tester is the only tool that can test vac
uum tubes. Other tube testers are avail
able; check the websites mentioned in
the "References" section for useful
information.

Large air- or vacuum-variable capac
itors and inductors, and multi-way,
ceramic insulator wafer switches-all
very useful for high-power RF amplifiers
and antenna tuners-are also fre
quently available as surplus, either as
"new old stock" (NOS) or used. Many
modern versions of these components
just are not the same as these precision
devices. These units are easily inspect
ed, since a "bad" one would show visi
ble signs of arcing or corrosion.

A capacitor tester, such as the one
shown in photo 4, can verify capacitor
and inductor operation , and an ohm
meter can verify whether or not switch
contacts are working. I use an ultrasonic
cleaner, filled with a weak solution of
Krud-KuUer® and water, to make parts
sparkle like new. Other cleaning deter
gents can be used, but avoid using cor
rosive cleaning agents when washing
electronic parts and aluminum pieces in
the ultrasonic cleaner .

In photo 5 you see a fairly modern
commercial mobile radio, used on the
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Photo 4- A capacitor and inductor tester, such as this item
available in kit form, should be in your collection if you build

and test your own gear.

Photo 5- The Motorola Spectra is one example of a great
commercial radio unit that can be easily reprogrammed for

the 902-928 MHz ham band.

Photo 6- One of the best places to find various microwave cables, connectors,
and waveguides is the surplus market. These very-low-loss components are must

have pieces to complete a high-performance microwave system.

900-MHz commercial radio band. With
the proper programming , this unit can
be used for a portion of the 902-928
MHz amateur radio band. Other land
mobile radios and even repeaters can
also be reprogrammed or slightly mod
ified to operate on various ham bands.

Amazingly Exotic Items
Insome cases,convertingsurplus equip
ment is the only way to get on the air,
suchas microwave-and millimeter-wave
station gear. Although kits and finished
products to access these bands are
available, they are not complete stations
that can be put on the air right out of the
box. Additional modules are necessary,
such as transmit-receive change-over
relays, reference frequency oscillators,
and other assemblies. In addition, parts
for these bandsare extremelyexpensive
if purchased new, if they can be found at
all, in small (one each) quantities.

Low-loss cable assemblies and spe
cialized connectors, RF relays, wave
guide and waveguide assemblies are
just a few types of components needed
to construct a microwave ham radio sta
tion. See photo 6.

Once one establishes a viable
microwave-band station at the 1-watt
level, a reasonable station upgrade
would be to increase power. This
requires transmit-receive sequencing ,
and a waveguide (rather than a coax
cable) type relay. Just like vacuum
tubes,some folks say waveguide relays
are difficult to find, but a good micro
wave surplus hunter can find them at
reasonable prices.

The 24-GHz solid-state amplifier
shown in photo 7 is one of my best sur
plus-derived items. Several years ago,

these were simply unavailable, even as
surplus. Today, however, solid-state
microwave amplifiers in the 1W to 10W
or more rangeare becomingavailable on
the surplus market worldwide. This will
definitely improve microwave-frequency
contest scores as hams discover and
integrate high power into their systems.

Now take a look at photo 8. I found
this large and heavy piece of surplus
test gear at a local industrial surplus
store near my office one day. The price
tag indicated it was $350. As you can
see, the front panel is labeled
"Microwave Noise Test Set" and drew
my attention immediately. To me, $350
is a lot of money to spend on something
in an unknown condition, and with a

nothing-back guarantee. I peeked in
side the cabinet , and to my surprise and
delight I saw that the unit was not only
very clean, it contained a whole lot of
1O-GHzparts and assemblies. This was
the first, and so far only, time I violated
my rule about buying an item I did not
fully understand. However, in this case
I actually inspected the item and as
sessed what I could identify, and it was
a great deal. While there are several
sub-assemblies that I still do not under
stand, Iestimated the actual value of the
unit to be in the over $600 range.

I asked a store employee about the
unit, and he said it had just come in, and
the $350 was just a suggested selling
price. Trying to contain my excitement
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Photo 8- This "Microwave Noise Test Set," filled with dozens
of 1O·GHz components and assemblies, is another one of

my most amazing surplus discoveries.
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Photo 7- This 24·GHz solid-stete amplifier is another
example of a great surplus find.

as best as I could, I offered $200 for the item, and he accept·
ed the deal. He even accepted my payment by credit card .
A truly incredible find. Of course , the next step was to figure
out how to get it home in my small coupe. I dragged the giant
box out of the store, placed it on the passenger seat, and
used the safety belt to secure it in place.

After examining my new Microwave Noise Test Set and
admiring the construction, I began to take it apart. The unit
included Simpson panel meters, a 110·VAC input, two
microwave detector assemblies, a rnulti-voltaqe power supply,
six waveguide relays, and many cable and waveguide pieces.
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Photo 9-- Specialized RF test instruments are a great value and can be found as surplus in many cities, as well as on eBay.
Most of the test gear shown here is rated for the UHF and into the microwave frequency region.

Everything, including the cabinet, will keep me busy with parts
for new 10-GHz projects for a long time.

Test Equipment
Surplus is not limited to parts. Perhaps the best deals in elec
tronic surplus are the test instruments used for RF work, such
as reference frequency standards, spectrum analyzers, sig
nal generators, and frequen cy counters, especi ally units
rated for use in the micro- and millimeter wave region. Other
test instruments such as oscilloscopes and function genera
tors are also great values on the surplus and used equipment
market. See photo 9.

Here is a simple but often overlooked thing to check for
just about all frequency-related test instruments. Many instru
ments have a switch on the rear panel to select either an
internal or external frequency reference source. If the
"INT/EXT' switch is in the "EXT' position, the unit will not
function properly. Flipping the switch to the "INT" position
may "f ix" a non-operating unit.

I have one friend who saw this on a very nice frequency
counter, but the seller was not able to make the unit work, so
he was selling the unit in "Powers up, but as-is, no guaran
tees, non-functioning." The price was very good, especially
since the unit was not working when the seller plugged it in.

When he got the unit home, he flipped the switch to the
"INT" position, and the unit was fully functional!

As communications and radio technology advances in the
commercial and other markets, including government and
military services, hams have a great opportunity to obtain,
convert, and adapt suchequipment for use on the ham bands.
This is one of ham radio's oldest and greatest traditions , and
it is great to see this materiel going into ham shacks rather
than the landfill. 73, Wayne, KH6WZ
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References

Vacuum Tube Test Sets
The Idiot's Guide to Tube Testers: This is a website for vintage

guitar amplifiers, but contains very good information on various
makes and models of tube testers.

<http://tone-lizard.com/Tube_Testers.html>

All Tube Testers.corn
Roger Kennedy
21143 Hawthorne Blvd. #354
Torrance, CA 90503
M-F: 8 AM - 6 PM Pacif ic Time (closed Saturday and Sunday)
<http://www.alltubetesters.com>

Capacitor and Inductor Testers
Alrnost All Digital Electronics
1412 Elm St., SE
Auburn, WA 98092
<http://www.aade.com>

Some multi-testers have testcapability for capacitorsas wellas
transistors and diodes.

900-MHz EqUipment for the Ham Bands
The Repeater Builders Technical Information Page
Kevin Custer, W3KKC
<http://www.repeater-builder.com>

Southern California Repeater Builders
<http://www.ham-radio.com/repeaterbuilder/rptr_bildrs.html>

Exploring 900 MHz - Radios for 900 MHz/33 Centimeters &
Their Modifications

<http://www.qsl.neVkb9rnwriprojectsi>
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Making a Quarter-Wave
Antenna Really Work

A quarter-wave antenna is a horrible, virtually
non-functioning, antenna!

That should have gotten your attention. To be
a bit more precise, a 1/4-wavelength anten
na without its counterpoise, or a ground-

plane, is a horrible antenna. .
This month's column comes from a question

poised by Ed, W8MFS. As an avid model RIC (radio
control) boat builder, Ed had a 1/4-waveantenna on
his 50.8-MHz transmitter. Range was poor and he
was looking for ways to improve his signal.

In photo A, I have a classic 1/4-wavelength VHF
whip on the roof of a car. A 1/4-wave antenna IS a
horrible antenna at 50 ohms, but luckily there is
3000 Ibs. of sheet metal under that 1/4 wave to act

'1626 Vineyard, Grand Prairie, TX 75052
e-mail: <wa5vjb@cq-amateur-radio.com>

Photo A- Mag-mount 1/4-wave whip.

as a ground plane. Therefore, the mag-mount 1/4
wavelength and the sheet metal in the van form an
antenna that is electrically 1/2 wavelength long.

A 114-wavelength antenna has to have some kind
of ground plane or radial system to function as a
low-SWR antenna in a 50-ohm system. Three,
sometimes four, radials are used. If only one radi
al is used, I'm going to argue that you really have
a bent dipole.

Here is where I have seen many wireless devel
opers go wrong. Inphoto B we have a wireless prod
uct with a 1/4-wavelength antenna. I can assureyou
it's working pretty badly on the design frequency.
Worse yet, it is working pretty well on the harmon
ics. An antenna that radiates harmonics is a bum
mer when you go in for FCC Part 15 testing.

Many a wireless developer thinks that a tiny PCB
with a tiny battery is somehow the ground plane
for a 315-MHz or 434-MHz transmitter. The next
length for a resonant antenna is a 1/2-wave ele
ment. If you put 1/2 wave of wire on a small trans
mitter, the system looks like an end-fed 1/2-wave.
But the 1/2-wave end fed antenna has about a
1000-ohm impedance, a real challenge to imped
ance-match to a RF chip that is expecting a 50
ohm load.

OK, a 1/4-wave doesn't work and the transmitter
doesn't like a 1/2-wave. What's left? For the small
wireless product, I am afraid I haven 't come up with
a better way of finding that compromise between
an impedance that the transmitter can deal with
and a whip long enough to radiate other than by
experiment. Spectrum analyzers are great tor this.
Field strength meters will also work, or even a
broadband receiver with an S-meter. Just start with
a really long whip and some wire cutters, and start
trimming a little bit at a time while watching signal

Photo B- Miniature wireless sensor with non
functional 1/4-wave antenna.
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Photo C- Miniature 434-MHz transmitter with loop antenna.

strength. The best results are usually with a whip about .4
wavelengths long. You are forming an offset-fed dipole much
like a Windom antenna. This also goes forthetelemetrytrans
mitters in model rockets, beacons on helium balloons, and
even that handheld talkie.

Another way is to make a loop antenna like the miniature
434-MHz transmit antenna shown in photo C. If you don't
have room for a proper whip , and the radio is too small to be
a ground plane , a loop antenna works better than a non-res
onant whip antenna.

Back to Ed's problem. The RIC transmitter is operating
without a ground plane , and for radio waves nearly 20 feet
long that handheld transmitter is too small to be a ground
plane. My suggestion is a counterpoise. In this case you add
one ground radial to the transmitter like the counterpoise in
photo D. In simple terms , you are making a short whip into a
l iz-wavelength dipole. Some years ago these were sold
under the name "Tiger Tail." (Another manufacturer sold the
same accessory as a "Rat Tail."-ed.)

You will be amazed at how much stronger the signal from
that talkie will be when you operate the radio with a resonant

Photo 0
Ground radial
or counter
poise for small
transmitters.

/

antenna system. Yes, that dangling wire is a problem, and
you need a good electrical ground connection at the base of
the antenna, but this will give you some extra dBs when you
really need them. Ed wrote back that the counterpoise did
indeed help the range of his RC boats.

Antenna Matching Tips
Here is an antenna matching technique KF5N showed me
some years ago. In photo E are microstrip transmission lines.
Different widths are different impedances-3D, 50, 70, 100
ohms , etc. By adding in a section of transmission line with
a different impedance and of a certain length, most any SWR
can be matched.

Photo F shows another microwave tuning technique called
"snowflaking" in which small pieces of copper foil are moved
to different spots until the tech finds a good SWR/return loss.
Well, snow/laking a length of coax is a bit tricky, but adding
the lengths of transmission line of a different impedance is not.

The idea is to make up a variety of coax jumpers of 75
ohm coax-RG-59, RG-11, RG-6 , etc.-and a supply of bar-

Photo E- Striplines of difference impedances.
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Photo F- Snawflaking (see text for details) .

Fig. 1- Different
lengths of
75-ahm coax.

75 Ohm
Coax Jumpers

Different
75 Ohm
Jumpers

Fig. 2- Experimenting with 75-ahm sections.
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rei connectors as shown in fig. 1. Add one of the jumpers to
your feed line either at the rig end or at the antenna end,
whichever is easier to get to (see fig. 2). Start with a short
jumper, add another , take out a long jumper, and put in a
shorter one. By experimenting with different lengths of 75
ohm coax you often can get a better SWR out of your 50
ohm system without using an antenna tuner, or as in my case,
at least make the SWR warning light on my 6-meter rig stop
flashing at me. Using a 75-ohm antenna system? I have sev
eral antennas configured as 75-ohm systems since the coax
was cheaper! Now you can SWR-match the 75-ohm system
with 50-ohm coax. This technique is probably more practical
at 6, 10, and 15 meters than it is for 160 meters , but details
like that never slowed down the typically ingenious ham.

Looking Ahead
I had intended to talk more about circuits where the reflect
ed power off the input was greater than the input power . Sort
of an SWR = > zo condition. That's only because SWR is not
a very good measuring system for parametric amplifiers. A
state-of-the-art low-noise amplifier with 30 dB of gain, and
the same connector is both the input and the output. One
connector? Both input and output? 30 dB gain? Yep. More
in the next column.

As always,we welcome antenna questions and column sug
gestions from our readers. Many column topics have been
suggested by you. E-mail to <wa5vjb@cq-amateur-radio.
com> or <wa5vjb@amsat.org>. Also, for several dozen other
antenna projects , you are welcome to visit <www.wa5vjb.
com> and look in the Reference section.

73, Kent, WA5VJB
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New Rigs and Antennas,
plus Tips for On The Road Operating
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CD For totally selfish reasons, I love the May issue

of CQwhichcarries with it the affirmation that
spring is really here and mobile operations

are a lot easier, It is also a great time to inspect
and "upgrade" your mobile; be sure to read this
issue from cover to cover, including the ads, to
catch up on some of the great tips on the latest
rigs and antennas.

In previous May issues over the years, we've
chronicled some of the differences between the
mobile operators of yesterday and today, as well
as the stark differences between modern rigs and

'5904 Lake Lindero Drive, Agoura Hills, CA 91301
e-mail: <aa6jr@cq-amateur-radio.com>

/

those sometimes cantankerous "hollow state" rigs
of yesteryear that could fill (and warm) a good por
tion of the trunk.

There was another aspect to operating mobile
in those days of long ago. Some of the grizzled
operators might remember the need to identify
your rig as "mobile," and there were strict rules
mandating you identify that you were operating
from a call area other than your "home" call area
when giving your ID. For a time, you also had to
file a "flight plan" with the FCC letting them know
you intended to stray from your home "territory."
And let's not forget the regulations that applied to
keeping a paper log, which would be a challenge
under the most favorable circumstances, even if
you were fortunate enough to have a "co-pilot"

/

I

Sometimes you just have to make the commitment to a great antenna system. (AA6JR photo)
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Since 1992, the most trusted source for
high quality reproductions of vintage
equipment manuals including Amateur
Radio, Shortwave, Military, Scanners,
Audio Equipment and Test Equipment.

We produce a finished manual, of the
highest quality, that comes to you ready
to use, at a reasonable price.
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EZ HANG IV/SA
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Fredericksburg, VA 22406

The NEW EZ HANG
Square Shot Kit
www.ezhang.com
Suggestions from thousands of
HAM' S and Cable installers around
the workl, ledto a complete
redes ign of the EZ Hang. Custom
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your mark every time, with less chance
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OVER 8600 SOLDAROUND THE WORLD!
$99.95 + $9.05 for shipping when paying by check

So What's New?
I seldom pick up news releases, but the
piece below caught my attention in that
it seems to provide an answer to the age
old dilemma ot operating different rigs
and changing a rig from one car to anoth
er, or when upgrading to a new rig, often
making it necessary to tear apart the car
to route new cables. Like they say in the
infomercials, "There has to be a better
way... ." In the interest of full disclosure,
I have no connections with the compa
ny or its owners, and I have not tried the
product but it looks pretty interesting:

"After many years of frustrating
mobile radio installations, Bill Jordan,
AE4S, believed there must be a better
way than routing multiple cables from
trunk-mounted radios to dash-located
controls , microphones, and speakers.
He developed and builds SwapMyRigs,
which standardizes single-cable instal
lations of mobile radios with remotable
control. So you can swap radios with
out reinstalling cables. By routing all
connections through a common cable ,
any radio with industry standard RJ
jacks can be installed or replaced with
out using manufacturers' proprietary
multi-cable separation kits.

"SwapMyRigs consists of two small
field-configurable, powder-coated steel
boxes called SMRs; one is at the trans
ceiver and the other is at the remote
location, connected by a standard com
puter VGA cable. The transceiver's
microphone, control, and speaker jacks
are connected to corresponding jacks
in the co-located SMR, which translates
the radio'sconductors to those of a VGA
cable. At the remote location, an iden
tical SMR maps the VGA conductors
back to the transceiver's connections.
The microphone, control , and speaker
plug into the SMR's jacks as if they were
connected directly to the radio.

"By changing the SMR's jumpers, dif
ferent radios can be used in the same
car, or one transceiver can be used in
different cars by running VGA cables in
both of them. Replacement radios are
installed simply by changing SMR
jumper settings .

"The patented SMRs are sold in pairs
for $79.95, preset and with radio inter
face cables for any RJ-compatible
radio. High-quality five-meter VGA
cables are also available. All prices
include free shipping in the continental

doing the paperwork . Fortunately, the
rules have changed to catch up with
technology, making today's mobile
operations a very casual activity.

PRDFESSIONAL QUALITY HEADSETS FOR AMATEUR RADIO
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On the Cover

umn on hill-topping and the versatility a
well-designed van can offer the serious
operator who wants to head into the field
or simply to Field Day. A "bare bones"
new or used van can often be acquired
for relatively little money and can serve
"double duty" as an every-day vehicle if
necessary.

One problem with a "bare bones"
vehicle is that it's basically a steel box,
which can be noisy and at times irritat
ing while on the road because it seems
to amplify every sound . In other words,
you can feel like you're sitting inside a
drum. We received a note from an expe
rienced operator who has owned many
such vans and he shares this bit of
wisdom:

Tim, K3HX, writes-
"While not a hilltopper per se, I have

operated van mobile/portable for many
years. Here's a tip for reducing noise
inside the van on the way to your des
tination.

"To reduce the 'riding inside an oil
drum 'racket, run down to your dollar
store and get a number of rubber 'sink
mats ' and use silicone adhesive (I have
found General Electric RTV to give
good service) to hold them to the pan
els where the windows would go if the
van had windows. Also do this inside the
side and rear doors and on the inside
surface of the roof. These sink mats are
about 12 inches by 14 inches and have
a multitude of little suction cups on one
side. Use the adhesive on the non-suc
tion-cup side and hold the mat in place
with duct tape until the adhesive cures.
You may need padded 'dead men'
sticks to hold the sink mats to the ceil
ing, in addition to the duct tape, while
the RTV cures. Be sure the panels and
mats dry and are free of grease.

" I've found this method to be the most
cost-effective in dampening the racket.
I tried the auto parts store 'sound dead
ening ' mats, butthe self-adhesive failed
in the summer heat. Also , they were
very pricey. The sink-mat method has
been in use since my third van.

"To further reduce noise both on the
road and when operating, you might
consider automotive headliner material
on the walls and ceiling . The stuff I use
came from JC Whitney and was glued
onto panels of 'Iuan floor underlayment'
from the local home improvement store.
I used 3M '77' spray adhesive. The fab
ric-covered panels were then screwed
into the ribs of the body with self-drilling
screws.

"I put in a layer of ordinary house fiber
glass between the fabric-covered pan
els and the body of the van . This adds

Think Big
You might remember our previous col-

ber the old adage "A dime spent on an
antenna is worth a dollar spent on a
radio." This applies to mobile rigs as
well. Your radio may be perfectly fine ,
but its performance could be limited by
antenna and coax that are past their
prime.

While cruising through the pages of
the latest catalogs, I also noticed there
are many new and clever mounting
devices that work well with today 's cars
and trucks; many of the new designs
don't require a hole to be drilled in the
vehicle's body , yet they offer a sturdy
and reliable mount for antennas from
HF up through UHF frequencies.

NEW!
Digital Editions

CQ, CQ VHF &
Pop'Comm

(Details on page 94)

US and a money-back guarantee. See:
<http://www.swapmyrigs.com/> ...

Tiverton, Rhode Island, sits between two of the Ocean State's many bays, so per
haps it's no surprise that Jeff Lynch, WA1VOY, likes to collect boatanchors. Of course,
we're talking about the radio variety here-elassic American-made tube rigs from the
'50s and '60s which have earned the nickname because they're big enough and heavy
enough that they just might work for that purpose as well! Jeff says he has well over
50 boatanchors in his collection-three of the four walls in his 15x15-foot shack each
have three shelves worthof gearon them-and anything that's ona shelf works (restor
ing boatanchors is another part of his addiction!).

Jeff has been a ham since 1975 (original call WN1VOY) and is part of a multigener
ational radio family ... hisgrandfather(now an SK)was WA1CXF, his father was a long
time scanner and shortwave enthusiast (but never a ham), and his son is KB10AL.
Back when Jeff was 15, he went into an electronics repair shop looking for a CB rig.
The owner, John King, WA1ABI, suggestedthat ham radiomight be a betterway to go.

"He hooked up a rig and made a CW contact with Michigan or someplace," Jeff
recalled. "1 was hooked. Three weeks
later, I took the Novice test in his shop ... "
John has also become a lifelong friend
and mentor, still helping Jeff to this day
on restoration projects.

Jeff is mostly active on CW and loves to
ragchew, although he loves the sound
qualityof AM phoneon those old tube rigs.
And by the way, the red can on the floor
contains fuel for the kerosene heater that
keeps his shack warm. Don't worry,
though, Jeff is the fire chief in the nearby
town of Portsmouth, so he makes sure
everything is done safely. And his cap is
fromthe International Associationof Arson
Investigators, "one of the many hats you
have to wear," he says, "as the chief of a
small fire department." (Cover photo by
Larry Mulvehill, WB2ZPI)

The Skyhook
May also finds many hams receiving the
spring catalogs from ham retailers
eager to take orders on all the new
goodies. These catalogs are chock-full
of new information, especially anten
nas. If your mobile skyhook has been
on the car or truck for more than two
years, this would be a good time to give
it a good "checkup." Months of temper
ature extremes, rain, sun , ice, and wind
can take a toll on even the best-made
antennas and feed lines. You may not
have noticed the performance of your
system falling off , because in many
cases it's a gradual process. Remem-
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some thermal and sound insulation. I
used about half the thickness (1.5 inch
es) of the standard roll. I held it in place
over the sink mats with 3M 77 spray
adhesive. Use lots of ventilation with the
spray adhesive."

Thanks, Tim for those "sound" sug
gestions. If any of you have an idea or
tip to pass along, please drop me a note
at the e-mail address shown on the first
page of this column. Please also send
photos of your mobile rig, and right now
my inventory of good mobile photos is
lower than a gopher hole in DeathValley.

Mobile Operations
Staying Legal
This year a few more state legislatures
have taken up the cause of trying to
decrease accidents caused by distract
ed drivers. Sadly, a significant number
of avoidable tragedies have been
caused by drivers who were phoning,
texting, adjusting their in-vehicle enter
tainment systems, and more, instead of
driving properly. This point was driven
home when I recently saw an SUV with
a sign on its rear window stating the
owner's daughter had been killed by a
driver who was texting. I can't begin to
imagine the grief of that parent.

While many jurisdictions have restric
tions on using mobile phones , hams
have been fortunate in "getting a pass"
on many of those laws. However, we
have the responsibility to use our radios
wisely and in a manner that does not
create problems, or we surely eill feel
the full force of those same laws that
restrict phone use. Some common
sense tips include pulling over to
engage in a detailed aso or to write
down that rare DX call you just bagged.
Having someone else drive while you
operate the radio seems like a simple
solution when another driver is present.
Of course, too, putting down the radio
when driving during adverse weather or
even in the hours of darkness could
make the difference between a happy
trip and an adverse outcome.

Remember, a great rig and a high
quality antenna are but two elements
that make for an enjoyable mobile radio
experience. A highly skilled, attentive,
experienced , and safely operating ham
is the most vital component that com
pletes that picture. So when you're on
the road, please keep in mind you're
one of the few lucky people able to use
the privileges of two licenses at exactly
the same time. Happy Mobiling!

73, Jeff , AA6JR
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Like the swallows that return to Capistrano
each May, the hams return to Dayton, Ohio,
and Hara Arena for the Dayton Ham

vention®. This gathering brings the most hams to
one single place than any other hamfest. This year
is my 33rd trek to Dayton, and I look forward to it
all year long. There are always a number of new
kits released at Hamvention®, so let's get started
with a few previews of what is in store this year!

2012 Hamvention® Preview
Hendricks Kits. Hendricks Kits has introduced
seven new kits since last year. A couple of kits,
such as the SOTA Tuner and the Red Hot Radio
transceiver, have been mentioned on these pages
in previous issues of CO. The popular low-cost
Tayloe SWR indicator kit has now been matched
with a case (photos A and B), making it one of the
smallest QRP SWR devices yet! This kit provides
a load for the transmitter regardless of the anten
na being measured . That feature allows for tuning
the antenna or using an antenna tuner without
damaging the finals of a QRP transmitter, as many
low-power transmitters have no SWR protection.
Assembly time is less than an hour, and it goes
together easily. This kit with the new case is sold
for $25 and is available from Hendricks Kits at
<http://www.qrpkits.com>.

Also, Hendricks Kits is introducing its very first

7133 Yosemite Drive, Lincoln, NE 68507
e-mail: <kOneb@cq-amateur-radio.com>

Pho10A- Front view of Hendricks Kits ORP SWR
kit (photo courtesy of KI6DS)

160-meter rig, the Ft. Tuthill 160M CW transceiv
er kit. Based on the successful 15-meterCW trans
ceiver kit of the same name, the Ft. Tuthill 160
brings the same CW performance to the 160-meter
band.

A 41-dB step attenuator (photo C) is another
addition to the Hendricks lineup. It is useful for test-

Photo B- Side view of assembled ORP SWR kit. (Photo courtesy of KI6DS)
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Photo C- Hendricks 41dB attenuator kit. The kit comes with
case and BNC connectors. (Photo courtesy of K/6DS)

ing low-power transmitters and achieving a specific low
power output. The kit is easy and quick to build with its match
ing case and has no toroids to wind and no SMT parts.

Rounding out the lineup of new Hendricks Kits is the Weber
triband CW transceiver kit. A follow-up to the Weber dual ban
der, this kit allows you to choose from any three amateur
bands between 80 and 15 meters.

Look for Hendricks Kits this year in a new location in the
Ballarena across from the ARRL Expo area at Hamvention®.

Elecraft. Elecraft returns this year with the hit of
Hamvention® 2011 , the KX3. The KX3 is a full-featured,

SDR-based, low-power portable transceiver that does not
need a computer to operate. It operates for hours on a built
in battery pack for portable operation. The KX3 requires no
soldering , as it is a modular kit. As with its predecessors,
even the case requires assembly, and it goes together eas
ily. The boards come pre-assembled, so assembly is straight
forward .

Also look for Elecraft's new amplifier kit , the KPA-500. This
500W HF amplifier kit is similar to the K3 and KX-3 modular
kits, requiring no soldering for assembly. Elecraft also has a
line of mini-module kits that are easy to assemble.

See Elecraft in the North Hall at Dayton or at <http://
www.elecraft.com»,

Four Days in May. QRPARCl's Four Days in May will host
a buildathon as part of its program at Dayton. For $45 the
builders will get pizza to start the evening and a kit to build.
This year's FDIM buildathon theme will be "Tools and
Techniques" and will be led by Rex Harper, W1 REX, as well
as your columnist and other volunteers. As of this writing, the
specific kit has not yet been named, but it is sure to be a fun
time! In addition , on Thursday and Friday evenings at 8 PM,
FDIM hosts a vendor night where a lot of kits can be pur
chased . For more information on FDIM, check out <http://
www .fdim .qrparci .org>.

Kits Return to the Shack!
A recent trip to a local RadioShack store revealed the pres
ence of new kits! Real kits are now available at RadioShack.
In addition to now carrying the Arduino, Propeller, and Basic
Stamp boards, RadioShack stores carry a small selection of
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also find AC&DC Electronics in the flea
market in Dayton .

Many of the vendors selling soldering
tools also sell tiny cans of tip tinning
material. Simply rolling your hot tip in
this material rejuvenates the tinning on
your tip and makes for much better sol
der flow. When looking for soldering
tools, you might find small jars of paste
flux also useful , especially when trying
to solder thicker wire such as antenna
wire or the braid on coax cables. Use it
sparingly, but coat the areas you want
to solder. You will be amazed at how
much easier it is to solder heavy wires
and braid as well as PL-259 connectors
when you add a little paste flux. Be sure
to use enough heat to adequately bond
the solder to the wires.

See You at Dayton!
As always, I'll be at the Dayton
Hamvention®and will be presenting the
Kit Building Forum on Friday at 1145,
as well as other presentations. You
might also see me taking photos of the
latest kits! It is great to meet my read
ers in person , so look for the "Cat in the
Hat" at Dayton and be sure to say hi!

Photo 0- Pro 'sKit $$-201 soldering station and Pro 'sKit BPK-l 0 10 flush cutters.

the popular Velleman kits. These kits
include simple beginner's kits such as
a lighted heart and a chirping cricket, as
well as an FM broadcast receiver kit. It
also carries a Velleman audio amp kit
as well as a power supply kit and a USB
interface kit. There are lots of new kits
to try and available locally in most
RadioShack stores ... a welcome devel
opment! I have also found many of the
same Velleman kits at Fry's Electronics.

This 'n That
During a recent visit to a hamfest, I dis
covered the Pro'sKit SS-201 soldering
station (photo D). This compact solder
ing station has variable heat , a very fine
tip , and a very light handle. It is ideal for
soldering boards with tighter spacing and
surface-mount components. It sells for
about $40-45 at various vendors and
does a great job! One of the vendors car
rying the Pro'sKit line of soldering gear is
AC&DC Electronics. Pro'sKit also makes
a line of flush cutters, and I have found
its 8PK-101O to be a great buy for $7.
AC&DC carrie s a variety of insulated tun
ing tools, a must-have for kit builders, and
other useful items such as multimeters
and scope probes. AC&DC's website is:
<http://acdcelectronics.net>. You can

In circulation over 20 years , ER is
a monthly publication celebrating
classic equipment that was the
pride of our shacks just a few
years ago. Send $1 for a sample:
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Catching Up for Dayton

As anyone who has attended the Dayton
Hamvention® knows, there are a lot of items
of interest to hams that become available at

the world's largest hamfest in May. Realizing that
the start of this great 61-year-old hamfest tradition
is only days away, it is my intent to examine and
review some of the ham radio accessories that
have been made available so far in 2012 so that I
you be caught up by the time Hamvention® gets
under way on May 18, 19, and 20, plus there will
be many new products released at the 2012 big
ham party in Dayton, Ohio.

Bliley Zeus Series OCVCXO
Over at Bliley Technologies they've been working
hard to introduce the second product in the
Olympian family of oscillators, the Zeus Series
OCVCXO (Oven Controlled Voltage Controlled
Crystal Oscillators). See photo A.

According to a company press release, the Zeus
Series offers customer-specified output frequen
cies between 30 MHz and 130 MHz with phase
noise performance down to -178dBcl Hz at 100
kHz offset. The company reports that this series
has exceptional performance with optional fre
quency stability versus temperature from ±500 ppb
down to ±50 ppb. Excellent long-term aging is typ
ically ±1.50 ppm after 20 years. The package
comes with an SMA female output and EMI feed
throughs on all DC inputs. A RoHS-compatible ver
sion is available as the NVG108C, while the stan
dard unit's part number is NV108C.

Bliley believes the Zeus family of OCVCXOs is
ideal for phase-locked microwave signal sources
such as DROs, low-noise test equipment , synthe
sizers , microwave communication systems , and
radar applications . Hi-rec versions are available.

'1870 Alder Branch Lane, Germanlown, TN 38139
e-mail: <wvSj @cq-amateur-radio.com>

PhOIO A- Bliley has reason 10 be proud of its
newest product, the Zeus Series OCVZXO oscil
lators which can perform as phase-iocked
microwave signai sources in applications such as
DROs, low-noise test equipment, synthesizers,
microwave communication systems, and radar

applications.

For more information, contact Bliley Stocking
Distributor, RFMW, Ltd.. 90 Great Oaks Blvd.
#107, San Jose, CA 95119. Bliley is available by
phone at 408-414-1450, or bye-mail at <info@
rtrnw.coms.

Nifty Guides Now Available
for Alinco Radios
Nifty Ham Accessories , known for its series of ham
radio guides, has recently added operating and
programming guides for Alinco radios to its line of
amateur radio products (photo B).

Nifty Guides for the following Alinco radios have
been developed and are now available from the
Nifty Ham Accessories web page and from many
of the ham radio dealers carrying Alinco products:
DJ-G7, DJ-G29, DJ-V57, DR-135, DR-235, DR
435 DR-635, and DX-SR8.

Nifty Guides are designed to simplify set-up and
operating operations and ideal for learning about
a new radio, or as a memory jogger for procedures
that may have been forgotten. Guides are fully lam
inated for durability and are color-coded and
indexed to quickly locate needed information. The
new Alinco guides join the many guides that Nifty
Ham Accessories has produced for Kenwood,
Icom, Yaesu, and Elecraft transceivers plus other
accessory equipment.

For the latest list of available Nifty Guides, books,
and other accessories visit <www.niftyaccessories.
com>.

British InnovAntennas
Now Available at R&L
British InnovAntennas has honored R&L Elec
tronics as its first American dealer. This means that
the full line of high-performance HF, VHF, and UHF

•••

Photo B- Nifty Accessories has now added Alinco
ham radios to its library of helpful booklets with the
publication of Mini-Manuals about each of the

models in the Alinco amateur line.

OJ

~
-<
'-
0
:r:
~Z

::E
0 00
0 -+•
::E ....
< enenc:

~
(()

~

www.cq-amateur-radio.com May 2012. CO • 77



amateur radio antennas from fast-growing British company
InnovAntennas are now available to customers across the
United States via Hamilton, Ohio's R&L Electronics.

"Our customers have been hearing about the outstanding
performance of InnovAntennas designs from their amateur
radio friends overseas, reading about them in Europe an jour
nals such as DUBUS and from a handful of 'ea rly adopter'
American hams who couldn 't wait and purchased
Inno vAntennas products direct from the UK," said R&L
Electroni cs' Roger Small wood . "We are proud to be the first
American retailer to represent this exciting new brand .

InnovAntenn as was launched in 2011 by Justin Johnson ,
G0KSC, after his hobby of designing antennas for his personal
use led to a flood of requests to "make one for me" from ama
teur radio operators who recognized that Johnson's designs
seemed to outperform the ones they could buy in a store .
Today InnovAntennas is building antennas at a former boat
factory in Canvey Island, England , and selling its products
directly via <www.lnnovAntennas.com> and via a network of
dealers in Europe, Australia , and now, the United States.

InnovAntennas designs include LFA (loop fed array) and
OP-DES (opposing-phase driven-element system) Yagi s.
Performance of G0KSC designs routinely top the charts in
their boom-l ength class on the survey of moon bounce anten
nas compiled by VE7BQH and available online. (EMEers are
among the ham world's most demanding operators.)

InnovAntennas Ameri ca's Willi am Hein said, "We select
ed R&L as our first American dealer due to its commitment
to customer serv ice, deep invento ry, high order fill rate, great
history, product knowledge, and enthusiasm for
InnovAntennas' approach to design and constructi on. We
look forward to a long , productive relationship with the gang
from HAMilton, OH. "

For more information, contact William Hein , AA7 XT, at
InnovAntennas Americ a, Inc., 479 South 16 Rd., Glade Park ,
CO 81523; phone 888-998-8541 ext. 104, e-mail at
<Bill@lnnovAntennas.com>. You can also reach out to Roger
Smallwood at R&L Electronics, 1315 Maple Ave., Hamilton ,
OH 45011 , e-mail <sales@ RandL.com>. or by phone at 800
221-7735. More information about InnovAntennas can be
found at <www.lnnovAntennas.com> or -ewww.Randt.corr».

MFJ: "For Top Portable
Performance, Carry a Big Stick!
Backpackers will he happy to hear that MFJ is now produ c
ing a portable mono-pole antenna that features a rugged 17
foot stainless-steel collapsible whip paired with an adjustable
high-Q air-wound coil that can be disassembled to a length
of 28 inches in just a few seconds . (See photo C.)

Also, when it comes to antenna efficiency, MFJ says this
new antenna-the MFJ-2286 priced at $99.95- stands head
and shoulders above shorter backpack antennas.

This Big Stick eight-band vertica l antenna features true
backpack portability and fits into most any size packs, weigh
ing just over 2lbs. It's versatile, as well. It includes MFJ-342T
pipe mount to quickl y and easily attach to a 1/4-inch or 1/2_
inch pipe or mast and offers general coverage from 7 to 55
MHz without gaps thanks to its tapped loading coil-great for
ham bands and image-free shortwave broadcasts.

The MFJ-2286 is built to withstand the rigors of travel with
its all-aluminum, stainless-steel construction that's rated to
handle a full killowatt. With its counterpoise kit, it can also
ensure low SWR , high efficiency, and maximum site safety.

The MFJ-2286 is prote cted by MFJ 's famous
NoMatterWhat™ one-year limited warranty. MFJ will repair
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or replace (at its option ) your MFJ anten
na no matter what for one complete year.

To order, receive a free catalog, or for
your nearest dealer, call 1-800-647-1800;
fax 1-662-323-6551 ; write to MFJ , 300
Industrial Park Road , Starkville, MS
39759; or go online: <http://www.
mfjenterprises.com >.

DXE·UT·KIT2·D Complete
Coax Cable Prep Tool Kit
From our "Always One More Thing To
Write About" department comes some big
help if you're the one who spends a lot of
time preparing coax cables for ham radio
applica tions. OX Engineering has put
together this time- saving kit which pro
vides all seven of the company's popul ar
cable tools and accessories in a conve
nient carrying case (photo D). It features
a rugged , lockable enclosure fitted with a
precut foam insert location for each tool
and spare connectors.

Included cable strippers prep are RG
8X, Belden 9258, LMR-240, RG-8 , RG
213, 9913F7, and LMR-400 (not LMR ·
400UF). Spare blades for both cable prep
tools are provided. Price of the complete
kit is $174.95. For more information or to
order, visit <www.dxengineering.com>.

Ham Radio Deluxe Version 5.11
The first softwa re item we' re going to look
at in this column is the new 5.11 version
of Ham Radio Deluxe and the features
added by HRD Software LLC.

Ham Radio Delu xe has been around
quite a while now in its various versions
and has establi shed itself as some what of
a standard for hams who like to team a
computer with ham radio in a number of
communication disciplines. Thi s latest
version follows the release of version 5.1
on February 3, 2012 and is another step
in the continuing project of the company
to eliminate outstanding issues found in
previous versions of HRD.

Rick Ruhl , W4PC, co-owner and lead
programmer, tells us, "We'll continue to
update the 5.1x releases with 'bug fixes'
as the development of enhancements for
the 6.0 release continues. Ruhl added that
the company has plans to facilitate both
bug fixe s and enhancements to Ham
Radio Deluxe by moving the development
team and the program source code from
the obsolete Visual C++ 6.0 development
environment to the current Visu al Studio
2010 development environment. He

Photo C- MFJ 's Big Stick vertical is a back
packer's dream antenna that can be set up
as an 17-loot antenna ordisassembled to a
length 0128 inches in just a lew seconds.
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believes this major step enables a more straightforward, bug
free development process and better program integration
using the more powerful VS 2010 and its support tools for
enhancements to HRD. The 5.x releases of HRD are free.

HRD Software LLC has direct paid support available via
phone and e-mail for the 5.1x products for an introductory
price of $59.95. This pricing plan includes version 6.0 at no
additional charge. The introductory price expires upon
release of Ham Radio Deluxe 6.0.

In keeping with the tradition of debuting new products at
Dayton , the scheduled release of Ham Radio Deluxe 6.0 is
May 18, 2012 at Hamvention® and online . The MSRP for
Ham Radio Deluxe 6.0 with support will be $79.95 when it is
released.To download HRD products, visit <http://www.
harn-radio-deluxe.com/». You also can take part in the HRD
Forum by going to <http://forums.hrdsoftwarellc.com/>.

Amateur Contact Log 3.2 is Now Available!
Scott Davis, N3FJP, told us that ever since he released
Amateur Contact Log 3.1, he's had lots of great feedback
with one recurring theme--<:ompliments on the new text and
display enhancements. Now he says if he could only make
the DX List bigger , his software would be just about perfect.
Therefore, he's been working on that feature and now you
can specify the percentage of the screen that the DX Spotting
window uses, as well as its font size and color. The DX List
size has been 10% up until now, but you can enter any per
centage you like by clicking Settings > Appearance > DX
Spotting List Size. Change the font by clicking Settings >
Appearance > DX Spotting List Font and the color by click
ing Settings > Appearance > Color.

In addition, he's simplified the downloading of Jim, ADl C's
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latest country files from AC Log's menu options; click File >
Download Country Files. This will download the country files
to your N3FJP SoftwarelShared folder, which is where AC Log
first checks for the latest country files. He says he is in the
process of updating the contesting software to also first check
in the shared directory for country files, so once that is com
plete, by using AC Log (or manually downloading the country
files to your shared directory), HRD users should see it instant
ly and be able to update the country files for all programs.

He has also modified AC Log's eQSL upload sequence so
that users have the opportunity to change their login info
before the upload occurs. This is important to folks with mul
tiple callsigns.

Finally , he's added a way for you to display your own 1000
x 568 splash screen graphic on the splash screen. He says
you simply place a file named splash.jpg in the N3FJP
SoftwarelShared directory in your Documents and Settings
folder , but I'm going to have to test that first thing .

Jim adds that upgrading from version 3.1 to 3.2 is a pret
ty easy. Just download the latest from <www.n3fjp.com>. let
it install in its own default working directory, and you will be
all set. You'll find directions for upgrading from earlier ver
sions on the website.

RFinder for Apple iPhone/iPad/iPod
For all of you iPhone, iPod, and iPad hams who have envied
those Android owners and their app called RFinder, your life
may now be a little easier. RFinder has now been released
for the iOS and is available at the Apple App Store. Just look
for RFinder - The Worldwide Repeater Directory (WWRD)
for iOS! RFinder already runs on the Android platform, open
source via CHIRP on Windows/LinuxiMac, and the World
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WHAT IS THE BUD DIPOLE?

TheBuddipole'" Portable Dipole fits in your travel bagandassembles in minutes. The
Buddipoleis more thanan antenna. it's a versatile system for launching yoursignal.
Optimizedfor transmit powerandproven for DXwork. the Buddipoleis the secret
weaponusedby HFportable operators all over the world.

Photo 0- OX Engineering seems to have thought of every
thing you might need if cable preparation is your job at the
next Field Day operation. The kit, complete with tools, is

designed to make preparing cable easy.
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Wide Web . Bob Greenberg says his people are working dili
gently with RTSystems to incorporate the Worldwide
Repe ater Directory (WWRD) into the suite of radio pro
gramming softwa re. "We have opened up the directory so
anyone with a Windows application can request our API toolk
it to incorporate the WWRD into their applications ," Bob
added. "Your annu al subscription to the WWRD works on all
platforms. Just use the same user/pa ssword combination on
any WWRD enabled application and you are ready to go!"

Bob says the software has been enhanced with callsign
lookup and improved data for Italy , France, and Israel. In the
future, he says the RFinder crew is "improving the back end"
to support D-STAR and working to automatically syncronize
D-STAR data.

Bob left me with this hint of what we might find in RFinder
in the future (make of it what you will): "Satellite data with
footprint visualizations!"

Well , that pretty well wraps it up for another month. Until
next time , enjoy attending the Dayton Hamvention® May 18,
19, and 20 if that's in your plans for the month , and if not ,
watch it thanks to Tom Medlin , W5KUB, at <www.
W5KUB.com> and his Helmet Cam. And , oh yeah, thanks
for reading "What's New"!

73 , John, WV5J

Note: Listings in uWhat's New"are notproductreviews and do not con
stitute a product endorsement byCO Of the column editor. Information
inthiscolumn is primarily providedbymanufacturers/vendors andhas
not necessarily been independentlyverified. The purpose of this col
umn is to inform readers about new products in the marketplace. We
encourage you to do additional research on products of interest to yo u.

Visit OUf Web Site





U5A-CA and LoTW, plus
Awards from the URC in France
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The award is available in four classes:
Class 1: 15 departments
Class 2: 35 departments
Class 3: 55 departments
Excellence: 99 departments
A list of French Departments can be found at:

<http://en.wikipedia.orglwikilDepartments_oCFrance>.
Regions of France Award , ContacUSWL French

regions on or after April 1968. Any bands and modes
may be used. The award is available in four classes:

Class 1: 10 regions
Class 2: 15 regions
Class 3: 22 regions
Excellence: 27 regions

USA-CA Special Honor Roll
Heikki Tamminen, OH3JF

USA-CA All Counties #1221
February 23,2012

USA-CA Honor Roll
500 2000

DC4A. 3563 OH3JF 1420
DF7EF 3564

The total numberof countieslorcreditlortheUnitedStates01AmericaCounties
Award is 3fJ77. The basic award lee lor subscribers is 56 .00. For nonsub
scribers it is $12.00. To qualify for the specialsubscriber rate, please send a
recent CO mailinglabel wrth your application. Initial application may be sub
mitted intheUSA·CA RecordBook,which maybeobtained fromCO Magazine,
25 Newbridge Road, Hicksville, NY 11801 USA for $2.50, or by a PC-printed
computer listing which is in alphabetical orderby stateand county withinthe
state. To be eligible for the USA-CA Award, applicants must complywith the
rules of the program as set forth in the revised USA·CA Rules and Program
dated June 1,2000. A complete copyof the rules may be obtained by send
ingan SASE to Ted Melinosky, K1BV, 12 Wells Woods Road,Columbia, CT
06237 USA. DX stations must include extra postagefor airmail reply.

To earn the National Union 01 Amateurs and
Radioclubs (URC) Departments of France Award,
contact different departments of France on or after

April 196B.

In early January, the ARRL signed a formal agree
ment with CO Communications to provide support
for CO awards with data from the Logbook of The

World system. The first of the CO award programs to
be worked on is WPX. The other CO awards, includ
ing USA-CA, will be worked on later in 2012. Just as
with eOSL, there will be provision for either all LoTW
or split applications , partly your OSL card data and
partly the LoTW data.

Many questions remain to be answered, but the good
news is that the long-awaited process is finally under
way. Most importantly, please keep in mind that using
LoTW is entirely voluntary. This is a tool that will be
offered as an alternative to your physical possession of
the OSLslMRCs. Even today, with the availability of
eOSL confirmation, only about 30% of USA-CA appli
cations that arrive at my OTH make partial or full use of
eOSL electronic confirmations. I suspect that the new
option offered by the ARRL's LoTW will help control
OSLing costs, but will not replace paper OSLs.

The National Union of Amateurs
and Radioclubs (URC) Award Series
In 1981, when I started collecting awards information,
all of the information I gathered came via traditional
(snail) mail. Since the early 1990s the internet has
quickly replaced a large portion of receiving award
information.

Recently, though, I received an envelope from
France via snail mail with prints of a web page from
the French group The National Union of Amateurs and
Radioclubs Award Series (l'Union Nationale des
Radioamateurs et Radioclubs). This group apparent
ly broke away from the R.E.F. (the principal group rep
resenting French amateurs) over 40 years ago. The
URC was founded in 1968 by F9AA Who, unhappy with
the decisions taken by the bureau of the R.E.F., the
French IARU member, wanted to create an alternative
association to balance its power, especially vis a vis
administrat ion of French amateur radio operators .
While not systematic opponents to the French R.E.F.,
they chose to take a different path in representation of
French amateurs. Since its creation, the URC has put
the emphasis on technical skill.

The URC offers an interesting group of awards,
some of which parallel the R.E.F. awards and others
which recognize club and SWL interests. The awards
are colorful, modestly priced , and are broken into
classes which allow you to earn them with a modest
OSL collection.

General Requirements: Awards are available to
amateurs, radio clubs, and SWLs. Send GCR list with
fee of 10 Euros or 8 IRCs. Apply to: URC, BP 40148,
F-42012 Saint Etienne Cedex 2, France. Internet:
<http://www.urc.asso.fr>.

Departments of France. Contact different depart
ments of France on or after April 1968. The award may
be earned by amateur radio operators, radio clubs,and
SWLs. All HF bands and all modes are allowed.
(Remember that the Department number is usually the
first two digits of the postal code shown on the OSL.)

"12 Wells Woods Rd., Columbia, CT 06237
e-mail: <k l bv@cq-amateur-radio.com>
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• Internet based monitoring andcontrol of DCpower distribution

• 5 outlels·12 vous, 40 amps
• Integrated web server with alarm ernails

• Resettable electronic fuses with conftgurable current limits

• Independent outlet on/off control

• Ethernet ready - WiFi Optional

learn more about the RIGRunner 400Si
www.westmountainradio.com CQ400Sii- - - 

262-522-6503 ext. 35
sales@westmountainrailio .co m
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Control DC Power from.....
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The Diplome Ecouteur SWL - Ecouteur Radio is issued in
three classes for providing proof of receiving SWL cards
(see text for details).

Diplome of URC des SWL. Available in three categories:
A. SWLs: must have received cards from 25 different countries

plus 10 French Departments. (Total of 35 cards.)
B. Radioclubs: must have received at least 50 QSLs including

cards from 20 different countries.
C. Amateurs : must have received at least 30 QSLs including

cards from 10 different French Departments.

We are always interested in learning of new awards for publi
cation in this column. Please contact me at the address on the
first page of this column with details and a sample .

73. Ted,K1BV

The Regions of France Award may be achieved by con
tacting (SWL OK) French regions on or after April 1968.
Any bands and modes may be used.

To earn ttie Diplome YL Award, contact/SWL YL operetors.
The award is available in three classes. Use of any bands

and modes is accepted.

A list of the regions of France can be found at at:
<http://en.wikipedia.org/w iki/Regions_oC France>.

Diplome YL Award. Contact/SWL YL operators. The award is
available inthree classes using any bands andmodes:

Class 1: 15 French YLs
Class 2: 15 French YLs plus 10 YL of foreign countries
Excellence: 20 French YLs plus 15 Yls of foreign countries.
Diplome URC des Radiociubs. The award is issued in three

classes:
Class 1: Spell out the name "Union of Amateur Radioclubs"

using the first letter or last letter of the callsign of stations con
tacted. The list of stations should represent at least three coun
tries in each of the six continents.

Class 2: Spell out the same name as above but only using the
last letter of the suffix of the stations contacted. The list of sta
tions should include all six continents.

Class 3: Same as Class 1. except it must include at least five
stations confirming an SWL report .

The following twoawardsareaimedat SWLs, but maybe also
earnedby licensed amateurradio stations.

Diplome Ecouteur SWL - Ecouteur Radio. Issued in three
classes for providing proof of receiving SWL cards as follows:

Class 1: 15 French SWL cards
Class 2: 15 SWL cards plus 10 French foreign SWL cards
Eccellence: 20 SWL cards plus 15 French SWL cards plus 1

YL SWL card . (A total of 36 cards.)

www.cq-amateur-radlo.corn May 2012 • CO • 83



"Rampart" and a New Cubesat
VHF Plus Calendar

The following is a list of important dates VHF Plus
enthusiasts:

be downloaded at: <http://ssc.moreheadstate.
edu/missions/rampartlrampart.pdf>. Below are
excerpts from that paper that are reprinted here
with Moore's permission.

Satellite Description
In its stowed configuration, the RAMPART satellite is

a 2U (10cm x 10cm x 20cm) Cubesat that can share
space with a separate 1U Cubesat in a standard 3U Poly
Picosat Orbital Deployer (PPOD).lts total weight, includ
ing 0.6kg of propellant, is 2 kg.

The satellite's bus structure is a 3D-printed and nick
el-platedcard cage intowhichare inserted a batterycard,
four printed circuit boards, and a multiple-antenna
deployment system. The 3Dprinted battery cardcontains
eight Sanyo HR-4/3AAUP Nickel Metal Hydride (NMH)
batteries.

The first printed circuit board contains a data-handling
and electrical power control system (DH/EPS) provided
by Jim White, WD0E, of Colorado Satellite Services. He
presented his design in a paper entitled "CSS Bus for
Rampart" at the 2010 Spring Cubesat Developers
Workshop at Cal Poly San Luis Obispo in May 201O. The
paper can be downloaded here: <http://www.cubesat.
org/i magesIc ube sa ti pre se nta tionsID eve lope rs
Workshop2010/3_0900_pcbsat-rampart.pdf>.

This board also contains a 34mm x 68mm x 12.5mm
experiment provided by Dr. James Lyke of the U.S. Air
Force Research Laboratory Space Vehicles Directorate
(AFRURV) to gather radiation performance statistics on
three different types of plug-and-play modules-a radi
ation-hardened SPA-1 Applique Sensor Interface
Module (ASIM) made in the U.S., a rad-hardSPA-1 ASIM
made in Sweden, and a commercial U.S. PIC.

The second board contains anenergeticparticlemea
surement experiment, named DAVE , provided by Dr.
David Klumpar, KD7MFJ, and his graduate students at
Montana State University. Mounted on this board is a
Geiger-Mu eller tube ident ical to those flown by Dr.
James A. Van Allen in 1958 in Explorers 1 and 3 to dis
covera beltoftrapped energyparticlesaroundthe Earth.
The board also contains a 12.5mm diameter, 1Ocm long
Neodymium permanent magnet with a field-strength of
703 Gauss at a distance of 10cm that will continually
align RAMPART's longitud inal axis with the Earth's mag
netic field.

The third board contains an AstroDev Be-1 2.4 GHz
BPSK telemetry transmitter. The fourth board contains
an AstroDev He-lOO FSKIGMSK 437MHz/145 .8MHz
telemetry transceiver.

The somewhat soft electronic devices in this satellite
have been protected by tantalum wafers to extend their
lifetimes to the greatest possible extent in the enhanced

'1Aquarids meteor shower peak
Full Moon
Moon perigee
Last quarter Moon
Dayton Hamvention®
Moon apogee
New Moon and a Solar eclipse
Fourth Weekend of DUBUSEME Contest
First quarter Moon

- EME conditions courtesy W5LUU

May S
May 6
May6
May 12
May 18-20
May 19
May 20
May 26-27
May 28

e-mail: <n6cl@sbcglobal.net>

" R ampart" is among the words in the u.s.
national anthem, The Star Spangled
Banner, whose definition is not well

known-unless you are military. A rampart is a
broad elevation or mound of earth raised as a for
lification around a place and usually capped with
a stone or earth parapet. If you did not previously
understand the words "O'er the ramparts we
watched were so gallantly streaming" from The
Star Spangled Banner, you should be able to see
that Francis Scott Key had to look over the ram
part to see that the U.S. flag was "still streaming ."

At this point in reading my column, you may be
asking, "What does Rampart have to do with ama
teur radio?"

One of the cubesat missions listed on the
Morehead State University's Space Science
Center website (http://ssc.moreheadstate.edu/
missions/) is named RAMPART. Nowyou may ask,
"What does a cubesat have to do with rampart?" I
have a couple of segues to go through in order to
get to the answers.

Here is the first segue: Thanks to Rampart Hydro
Services, which is located in Coroapolis, Penn
sylvania, rampart has acquired a bit of a new mean
ing. Rampart (the company) has used ultra-high
pressure water to provide rubber and paint removal
services for a variety of customers for almost twen
ty years.

Here is the second segue: Morehead State 's
RAMPART mission is intended to certify warm gas
propulsion subsystems and magnetic stabilization
for cubesat orbital altitude adjustment. Those are
fancy words that state that RAMPART CUBESAT
will have a specially developed propulsion system
that is designed to raise the cubesat's apogee orbit
from 500 km to 1200 km.

The cubsat will also be testing rapid prototyping
methods of building one-piece satellite structures ,
propellant tanks , printed-circuit-board cages ,
erectable solar panels ,antenna deployment mech
anisms, etc., at a fraction of the cost of current
methods.

That mission statement is a mouthful of goals for
a two-unit cubesat.

Several students who are in degree programs at
the Ronald G. Eaglin Space Science Center at
Morehead State University in Morehead, Ken
tucky, are building this two-unit cubesat with that
special propulsion system. The extended acronym
for the satellite is RAMPART CUBESAT, which
stands for RApidprototyped Mems Propulsion And
Radiation Test CUBEflow SATellite . The universi
ty plans to launch the satellite on a Minotaur from
Vandenburgh in June 2013.

A paper authored by Gilbert Moore, N7YTK, et
aI., and entitled "3D Printing and MEMS Propulsion
for the RAMPART 2U CUBESAT" unpacks the var
ious components that will be in this cubesat. This
paper was presented at the 24th Annual AIAAlUSU
Conference on Small Satellites, which took place
August 9, 2010. The full version of that paper can
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Looking Ahead in mu
Here are some of the articles we're working on for upcom

ing issues of CQ:

"Take it to the Field" Special in June!
• Flight of the ORP Bird...
• Operate Digital Modes Without a Computer
• Taking it to the Field in New York City
• The Tacoma Truck-Tenn a

Upcoming specials: Emergency Communications
(October), Technol ogy (November).

Do you have a ham radio story to tell? Something for one
of our specials? See our writers ' guidelines on the CO web
site at <http://www.cq-amateur-radio.com/guide.html>.

radiation environment to which they will be subjected during apogee
passes.

Two sets of measuring-tape quarte r-wave dipole UHF and VHF
antennas and one monopole S-band antenna are also coiled up
inside the bus. The telemetry boards and antennas are being pro
vided by Professor Bob Twiggs, KE6QMD, of Morehead State
University, and Nathan Fite, KJ4HVH, formerly of Morehead State
University, now at Montana State University.

Attached to the front end of the satellite bus structure are four
geared,double-sided,erectable 3D-printed solar panelsonwhichare
mounted a total of 32 SpectroLab triple-junction 26% efficient solar
cells, covered by a combination of conventional and experimental
cove r glasses. The solar cells and cove r glasses are being provided
by David Wilt of AFRURV and mounted to the panels by Nathan Fite
with guid ance from AFRL These panels are erected by an electric
motor which has been previously flown in space on many occas ions
to actuate Planetary Systems Lightband deployment systems.

Bond ed to an exte rnal face of the bus is anothe r expe riment pro
vided by David Wilt to evaluate the long-term performance of
advanced photovolt aic technolog ies, including a 4-junction 33% effi
cient Inverted Metamorphic Multijunction (IMM) solar cell, in a high
radiation environment. A 2cm x 2cm IMM cell is mount ed next to a
conventional 2cm x 2cm triple junction cell on a common circ uit ca rd
for comparison purp oses.

Att ached to the back of the satellite bus structure is a wa rm gas
(resistojet) propulsion system that was developed for RAMPARTby
Dr. Adam Huang and his graduate students in the University of
Arkansas Department of Mechan ical Engineer ing , using rap id pro
totyping and MEMS technologies. The RPS is contained in a 1U
Cubesat that is attached to a 1U Bus that contains the remaining
components of the satellite. It is based on a warm-gas (resistojet)
configuration that raises the baseline vacuum specific impu lse, Isp ,
of its propellant from 67s to 90s by adding heat energy to the pro
pellant prio r to its conve rsion to kinetic energy at the nozzle. The
propellant of choice for the RPS is the pharmaceutical grade of
DuPont'M Dymel®-134a (1,1,1,2-Tetrafluoroethane or R-1 34a
refrigerant), which is approved by the FDA as a propellant due to its
inertness.

The propellant has zero potential of flammability, is non-toxic, and
doe s not leave residual contaminants that would affect other sur
round ing systems in case of leaks or bu rsts. A key featu re of the
propellant is that it is a compresse d fluid , which diff ers from a cryo
genic fluid in that its molecular weight is relatively high (Le.,l 02
g/mol)whichtranslatesto a highboiling pointof 247 K.Operationally,
this means the fluid is self-pressurizing at the design RAMPART
sate llite temp erature range, effective ly eliminating pumps in the sys 
tem by using temp erature to control the pressure.

Have I whetted your appetite for more about this ambitious
project? If so , then please look for an expanded version of
this digest in the Spring or Summer 2012 issue of CO VHF
magazine.
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Radio Amateur Encourages
Engineering as a Career
The follo wing is from Southgate Amateur Radio News:

Ali Guarneros Luna, KJ6TVO, has been involved in the develop
ment of the amateur radio CubeSat TechEdSat. In this video
(http: //www.youtube .com/watch?feature=playerembedd ed&
v=2vVzxL4bvcg) she ta lks to teenagers at a careers night about her
aspiration to become an enginee r.

Al i was bo rn in Mexico City and now lives in San Jose, Calif ornia.
She rece ived her BS in Aerospace Eng ineering at San Jose State
Univers ity in 2010 and will complete he r MS in Aerosp ace
Engineer ing from San Jose State University in 2012 .

She currently works with the Edison Program , Small Spacecraft
Payload and Technologies (SSPT) and SPHERES National Lab at
NASAAmes ResearchCenter. Under the Edison Program, Ali works
on development of CubeSat projects, including TechEdSat, as the
System Engineering , Mission and Ground Operations, and Laun ch
Vehicle Se rvice expert .

Underthe Small Spacecraft PayloadandTechnologies Program,
Ali works as Engineering Support for different missions, most cur 
rently in NLAS.

At SPHERES National Lab, Ali works as Engineer support for
Ground Lab and Operation Support.

Education and Amateur Radio
The follo wing is also from Southgate Amateur Radio News:

The Villages Amateur Radio Club, K4VRC (http://k4vrc.club.
officelive.com/default.aspx) in The Villages, Florida, has taken ham
radio into school by teaching amateur radio and electronics as part
of the after-school program.

Their work in the intermediate and middle schools has attracted
the interest of the media including the Daily Sun and MSNBC.

This report (http://www.youtube.com/watch?feature=player
embedded&v=ePVPY57WTdU) features 5th grader Cody Saucier,
KK4GMQ, who achi eved a 91% pass ma rk in his amateur rad io
exam.

W4FF Silent Key
Frank Fugle, W4FF, longtime weak-signal operator, became
a Silent Key earlier this year. Arnie Cora, C02KK, wrote:
"W4FF, our good friend in Florida, will be missed by us Cuban
VHF operators. Whenever there was an opening on 6 meters
Frank was there." Samuel Horton, KD4ESV, wrote: "Rest in
peace, Frank. I first talked to Frank back in 1992. He will be
missed by many. He was a great man ."

"The 50 MHz OX Bulletin" Ends Publication
''The 50 MHz OX Bulletin" has published its last bulletin ,
January 2012, Volume 23 Issue 1. It was originally founded
by Harry Schools, K3HS , and later edited and published by
Victor Frank, K6FV. Mark Moulding, KU7Z, wrote of its demise:
"It was a great tool for knowing who was on and active from
countries allover . Though the internet has taken over and sup
plies more immediate inform ation , it will be missed."

Current Contests
European Worldwide EME Contest 2012: Sponsored by
DUBUS and REF , the EU WW EME contest is intended to
encourage worldwide acti vity on moonbounce. Information
for this contest is available at the following website:
<http://www.marsport.org.uk/dubusl>.

Spring Sprints: These short-duration (usually four hours)
VHF+ contests are held on various dates (for each band) dur
ing the months of April and May. Please check <http://www.
svhts.orq» for a future announcement.

2 GHz and Up World Wide Club Contest: Sponsored by
the San Bernardino Microwa ve Society, this contest runs the

Visit OUf Web Site



second weekend of May. Rules are
available at fhe following URL:
<http://www.hamradio.com/sbms/>.

Convention
Dayton Hamvention®: The Dayton
Hamvention® will be held as usual at the
Hara Arena in Dayton , Ohio on May
18-20. For more information , see the
website: <http://www.hamvention.org>.

Calls for Papers
Calls for papers are issued in advance
of forth coming conferences either for
presenters to be speakers, or for papers
to be published in the confe rences'
Proceedings, or both . For more infor
mation , questions about format, media,
hardcopy, e-mail , etc ., please contact
the person listed with the announce
ment. The follo wing organizations
and/or conference organizers have
announced calls for papers for their
forthcoming conferences:

Central States VHF Society
Conference: The Central States VHF
Society is soliciting papers , presenta
tions , and poster displays for the 46th
annual conference on July 26-28,2012.
All aspects of weak-signal work on ama
teur radio bands of 50 MHz and above
are sought. The papers will be published
in the conference Proceedings and
available at the conference. You do not
have to attend the conference nor pre
sent the paper to have it published in the
Proceedings. Poster's describing your
project will be displayed during the two
day conference.

Presentations and posters at the con
ference may be technical or non-techni
cal but will cover the full breadth of ama
teur weak-signal VHF/UHF activities .
The presentations generally vary from 15
to 45 minute s, covering the highlights
with details in the Proceedings paper.

If you would like to contribute a paper,
presentation , or poster, please contact
Rod Blocksome, K0DAS, CSVHF
Conference Program Chairman, as
soon as possible with the title and a
short description . You can reach Rod at
<kOdas@arrl.nel> or 690 Eastview Dr.,
Robins, Iowa 52328. Author guidelines
and other details are available at
-cwww.csvhfs.orq» .

Microwave Update: The following is
from Mike Lavelle , K6ML: The 50 MHz
and Up Group is hosting this year's
Microwave Update conference from
October 18 to 21 in Santa Clara, CA,
(near San Jose and San Francisco). See
<http://www.microwaveupdate. org> for
more info on the conference schedule,
location , and hotel info. This is the first
call for conference papers, presenta
tion s, and/or workshops on technical

www.cq-amateur-radio.com

and operational aspects of microwave
wea k-signal amateur radio in the cen
timeter, millimeter, and submillimeter to
light wavelengths. Papers can be short
notes to full-length technical papers,
original work,or just handy hints and tips;
new designs or surplus conversion tips,
professi onally engineered,or hacked on
a shoestring budget. Tutorials and
overviews are also welcome to sum
marize current know-how and to help
and encourage newcomers. Papers will
be published in the Proceedings and
may also be selected for presentation
at the conference. Some topics may be
organized and presented as workshops
(for example, construction and mea
surement techniques).

Questions, papers, or ideas for
papers should be sent to the following
e-m ail address: <mud2012papers @
gmail.com>.

Meteor Showers
May minor showers include the follow
ing and their possible radio peaks: '1
Aquariids , May 6; q-l.yrkis, May 9; e
Arietids, May 9; May Arietids, May 16;
and o-Cetids, May 20.

For more information on the above
meteor shower predictions please see
Tomas Hood, NW7US's "Propagation"
column, as well as visit the International
Meteor Organization's website: <<http://
www .imo.net>.

And Finally . . .
It turns out that Jim White, WD0E, lives
on Rampart Road in Parker, Colorado .
Too bad that he does not live on South
Rampart Street, a street in New Orleans
that was made popul ar by the Crosby
Boys and the Andrew Sisters in their Big
Band hit South Rampart Street Parade.
The street gets its name from the wall,
or "rampa rt" (rempart in French) that
was built on the north side of the street
in the city's early years to fortify the
French coloni al city. I was made awa re
of this song by my wife, Carol , W6CL,
who is a Big Band fan , as part of our dis
cuss ion of the meaning of rampart.

Now what does all of this business
about rampart have to do with VHF ? I
am sure that there are other Big Band
aficionados who read this column,
including Dave Sublette , K4TO, who
happens to live in Kentucky- which
brings us back to Morehead State
University in Morehead, Kentucky, the
home of the now under development
RAMPART CUBESAT.

If you have something to share in this
column, which mayor may not be rife
w ith ironies, please contact me at:
<n6c1@ sbcglobal.net>.

Until next month ... 73 de Joe , N6CL

DONATE YOUR
RADIO

Turn your excess Ham
Radios and related items
into a tax break for you

and learning tool for
kids.

Donate your radio or related
gear to an IRS approved

501 (c)(3) charity. Get the tax
credit and help a worthy cause.

Equipment picked up
anywhere or shipping

arranged. Radios you can
write off - kids you can' t.

Call (516) 674-4072
FAX (516) 674-9600

e-mail:crew@wb2jkj.org
www.wb2jkj.org

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22

P.O. Box 1052
New York, NY 10002
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March Huge Solar Flare
plus DX Around the World
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As I sit here this morning wrting my column ,
and it is almost mid-March, I'm waiting to
hear more about the huge solar flare rush

ing toward Earth at a reported 4 million mph. Is
that right? Four million mph? It is being called the
largest flare in five years, and there was not only
one, but two of them. Right now we have no idea
what will happen, although the news media is cau
tiously telling us it could affect our power grids,
GPS signals, and radio/Tv signals. It will be a few
more hours before the effects are upon us, so I
hope I'm able to finish this writing before that hap
pens. (Obviously, it was possible!-ed.)

Around-the-World Operations
By now many of you know that T2T did a really
fine job of putting Tuvalu in logs around the world.
The team ended up with 42,060 OSOs with 16,215
unique calls. They reported 29,130 on CW; 9,343
on SSB; and 3,587 on digital modes. OSL cards
were printed and the mailing was expected to
begin in mid-March by Bill, VK4FW.

HKIlNA from Malpelo was a great operation ,
although pretty rough on the team. Not many
DXpeditions have to climb mountains to get back
and forth to an operating site, but these folks did.
The final tally for this team was 195,356 OSOs
with 91,791 on CW, 87,228 on SSB, and a whop
ping 16,337 on digital modes. That wa quite a feat
considering the environment they had to endure
on the island.

In February we got the opportunity to work
Somalia when Darko, J28AAlE76A, got permis
sion to operate from the Hawane Resort for eight
days as 603A. Operating alone, he managed to
put 8,657 CW OSOs in the log, including 523 in

Mike Mraz, N6MZ, visited some friends in Europe.
Here he is in the shack of Franz, OJ9ZB. Mike likes
to go on OXpeditions, and you'll see his call listed
in the logs of some of the biggest ones. (Photo cour-

tesy of Franz, OJ9ZB)

'P.D. Box OX, Leicester, NC 28748-0249
a-mail: <n4aa@cq-amaleur-radio.com>

the ARRL CW contest , and added another 101 Os
on SSB. He operated on 40 through 10 meters.

In early March DXers got another opportunity to
work a "rare one" when Elmo, EA5BYP , and
Javier, EA5KM, got to Equatorial Guinea to oper
ate as 3C6A for several days. The transportation
delayed their departure from there to Annobon
Island, but they did get there to operate as 3CIlE.
Unfortunately, a number of pirate stations were
noted, making it difficult for DXers to know if they
worked them or not.

The Republic of South Sudan finally got an
"official" callsign allocation from the ITU.
Henceforth any operations from this new country
will use a prefix from the block "Z8A through Z8Z."

Senegal Allocated 6 Meters
In late February, Francois Normant , 6W7RT ,
President of ADRASEC Senegal & IARU R1
National EmComm Coordinator for Senegal
reported:

"ADRASEC Senegal is proud to announce that
following its application to the Regulatory Agency
for Telecommunications and Posts (ARTP), the
band 50-51 MHz has just been officially allocated
at WRC-12 to the amateur service on a primary
basis in Senegal. ADRASEC Senegal takes this
opportunity to thank ARTP for their unconditional
support.

"This allocation will only be effective when the
new ITU Radio Regulations come into force and
therefore all contacts made on 6m before that date
have to be considered as unauthorized."

He shortly followed up with an announcement:
"As of March 1, 2012, the Saly Amateur Radio
Club station (ADRASEC Senegal) will be allowed
to operate with the callsign 6V7SIX on the band.
5051 MHz. This is a temporary authorization valid
until the new ITU Radio Regulations (WRC-12)
come into force, normally by the end of 2012. A
dual watch of 50.110 MHz (intercontinental call
ing frequency) and 50.210 MHz (French calling
frequency) will be performed by the Radio Club
operators.

"Watch for the next opening on the Magic Band
and call us!"

Kilowatts for Australia
Starting March 1,2012, the ACMA will accept appli
cations from amateur Advanced licensees
to use transmitter output power of up to 1,000 watts
PEP from nominated fixed locations. The bands
listed include 80 CW, 75 SSB, 40, 20, 17, 15, 12 &
10 meters. (160 meters is NOT included.)

For the entire story, go to: <http://www.acma.
gov.auIWEB/STADARD/pc~PC_410285#>.

PYOS, S1. Peter & S1. Paul
The Southgate Amateur Radio News has report
ed that the Brazilian government has banned arna-
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Amplifiers with a PhD!

teur radio operations from this archi
pelago. The Brazilian Amateur Radio
League and other DX groups have
begun a major mobilization among gov
ernment representati ves to try to
reverse the decision . Stay tuned for the
"rest of the story."

12EOW, IK2MRZ , KS4S, KA1CLV, WZ1R,CT4UW. KOIFL. WT3W, IN3NJB,
S50A. IK1GPG, AA6WJ, W3AP, OE1EMN, W9IL.17PXV. S53EO. Df7GK,
SS7J , EASBM. DL1EY, DJ1YH. KUllA , VE2UW. 9A9R. UAOFZ. DJ3JSW ,
OE6CLE. HB9BIN. N1KC. SMSOAC, RW9SG, WA3GNW , SStU . W4MS.
12EAY. RAl)FU, CT4NH, EAnv, W9IAL, LY3BA. K1NU, W1TE, UA3AP.
EASAT. OKlOWC. KX1A. IZ5BAM. K4LQ, KOKG, DLGATM, VE9FX,
012CHN, W200. M6Z. RU30X, WB9IHH, CT1EEN. G4PWA. OK1FEO.
EU1TT, S53MJ. 0 12 KQ, RA1AOB. KT2C. UAOCGL, AE5B. KODEQ.
DKOPM, SV1EOS, UAll f AI, N4GG, UA4RZ, 7K3QPL. EW1CQ., UA4LY,
RZ3DX, UA3AIO, UA4RC, N8BJQ, UA3BS, UA9FGR. UT3UY, WASVGI,
UT9FJ, UT4EK, K9UQN, URSfEO. LY2MM, N3RC, OH3MKH, RA3CQ,
UT31Z, S55SL, RU3ZX. Y09HP. RA3DNC, K6ZT, KE5K. JH8BOE, TF8GX,
S58MU, UX1AA, AB1J, OM3FZN, AG4W. UA3QNS. RX3AGO. WBSJID,
LY3W.

160 Meter End or semen t s: N4MM, W4CRW, KSUR, VE3XN, DL3RK,
OK1MP, N4NO, W48QY. W4VQ, KF20, W8CNL. W1JR, W5UR, W8 ILC,
K9BG . W1CU. G4BUE , LU3YlJW4, NN4Q. VE7WJ. VE7IG, W9NUF ,
N4NX. SM(JDJZ, OK5AD, W3ARK, LA7JO, SM(JAJU. N5TV, W60UL,
N4KE , 12UIY, 14EAT, VK9NS , OEOOXM, UR2QD, AB9 0 , FM5WO,
SM6CS T. 11JQJ. PY20BU , HI8LC. KA5W, K3UA , K7LJ , SM3EVR,
UP1BZZ, K2POF. 1T9TQH. N6JV. ONL -4003, WSAWT. N3XX, F6BVS ,
YU7SF. OF1SO. K7CU. 11POR. K9WN. YBOTK. K9QFR. W4UW, NX0I.
WB4RUA. 11EEW. ZPSJCY, KASRNH, IV3PVO.CT1YH. ZS6EZ, YU1AB.
IK4GME. NN 1N, W5000. 10RIZ. 12MQP, FGHMJ , HB9DDZ, K9XR.
JAOSU , 15ZJK, 12EOW. KS4S . KA1CLV. K0 IFL. WT3W, IN3NJB, SSM.
IK1GPG, AAGWJ. W3AP . S53EO. S57J, DL1EY, DJ1YH. KUOA, VR2UW,
UAOFZ, OJ3JSW . OE6CLD. HB9BIN. N1KC , SMSDAC, SS1U. RAOf U,
CT4NH, EA7TV. LY3BA. K1NU, W1TE, UA3AP, OK10WC. KX1A,
IZSBAM , OL6ATM, W200. RU30X . WB9IHH, G4PWA. OK TFED. EU1TT,
S53M J , D12KQ. RA 1AOB, UA9CGl, SM60HU, KODEQ. OKOPM,
SV1EOS, N4GG , UA4RZ, 7K3QPL, EW1CQ. UMLY, RZ3DX. UA3AIO.
UM RC. N8BJQ. UA3BS. UA9FGR, UTJUY , WASVGI. UR5f EO, N3RC,
UT31Z RU3ZX. Y09HP, RA30NC, K8ZT. KESK. JH8BOE, SS6MU,
UX1AA. DM3f ZN. AG4W. UA3QNS, RX3AGO. LY3W .

Com~ete rules and application forms may be obtained by send ing a
business-size, seu-aoo ressec . stamped enveiooe (foreign stations semi
extra po stage lor airmail) to · CQ WPX Awards," P.O. Box 355, New
Carlisle, OH 45344 USA. Note: WPX will now accep t prefixes/calls which
neve been conf irmed by eOSL.cc. Other eectronc QSL conf irmation
means are not accepted.

Nepal
Mentioned last month, now I have more
news of the new licensees in Nepal.

·Please Note: The price of the 160, 30, 17. 12, 6, and Digital bars forthe
Aw ard of Exc elle nc e are $6 .50 each.

Ron Wright, ZL1AMO, SK
(A number of tributes were posted and
here is only one ofthem...)

"It is with great sadness that I report
the passing of the legendary DX
peditioner ZL1AMO, Ron Wright , on
March 6, 2012. He was 75. Ron was
admitted to North Shore Hospital last
week ailer he had a collapsed lung and
was in stable condition at the time. He
became a Silent Key earlier today.

"Ron was a serious CW op and would
visit the U.S. Novice bands late in his
DXpeditions. He had probably well over
one-hundred DXpeditions throughout
the Pacific , including 3D2RW,
3D2RW/R, 5W1CW, A35EA, C21 1
ZL1AMO, FW0BX, H44RW, T28RW,
T28RW, T30BH, VR6HI, YJORW,
ZK1CO (South), ZK1CO, (North),
ZK1MB (North), ZK2RW, ZK3RW,
ZL7AMO, ZL8AMO, and ZL9AMO, just
to name a few! Many of these locations
he visited multiple times between the
late 1970s and 2002."

Sincere condolences to the family
and friends of this DXing legend.

Rules and app lications to- t he WAZ pro gram may be obtained by send 
ing a large SAE wrth tw o units of pos tage or an addres s label and $1.00
to: WAZ Award Manager. f klyd Gerald, NSFG, p.o. Box 449 . Wigg ins ,
MS 39577-0449, The proces sing lee for all COawards is se.co tc r sub
scr ibers (please inc lude your most recent CO mailing labei or a cop y)
ami $12,00 for nons ubscribers ,s sease make all checks payable to Floyd
Gerald. App licants sendin9 QSLcards to a CO checkpo<nt or the Award
Manager must inclUde return post age. N5FG may also be reached vta
e-mail : <nSfg@oq-amateur-rad io.com>

RTTY
227 W2LQ 228 WK3N

SS8
5199 ,W8MET 5203 ." " VE3TMG
5200 , N3NBT 5204 " " ,OZ8RH
5201 .." .." " VE1VN 5205 " , " ..,,,..,,JA111
5202 SV8PKI

All Band WAZ
Mixed

8886 W8MET 8889 JA1DEU
8887 Dl 5XJ 8890 DJ9BX
8888 SQ90 H

160 Meters
395 WOOD(31 zones) 396KH2IN2Nl (33 zones)

W2YC (J~?o~~)te r 'm~~~~ (40 zones)

CW
665 SM2LKW 670 .w 1CDC
666 JA2FGE 671 JE1TRF
667 .w8 MET 672 QZ4CG
668 N4ARO 673 G3LPU
669 MJOASP

80 Meters CW
91 ,,,..,, HB9AlO

12 Meters CW
60 " ..,,,..,,..,,,.IK4WMA 61 " " " .." ..K9EU

40 Meters CW
285 .,,, ,,JG3l GD

30 Meters CW
104 " IK4WMA

17 Meters CW
83 K9UP 84 IK4WMA

The WAZ Program
6 Meters

109 .PE5T

15 Meters SSB
653 K2MHE 654 K3PT

40 Meter s: KF2Q
15 Meters: KF20. W4UCZ
10 Meter s: W4UCZ

Asia: KF20

Aw ard of Excellence Hol ders : N4MM. W4CRW, KSUR. K2VV, VE3XN.
Dl1MDD, DJ7CX. Dl3RK, WB4SIJ, DL7AA. ON4QX. 9A2AA,OK3EA,
OK1MP , N4NO, ZL3GO. W4BQY. IOJX, WA1JMP. KOJN. W4VQ. KF20 .
WB8CNL W1JR. F9RM.W5UR, CTl FL.WMQMQ, W8ILC.VElOP. K9BG.
W1CU. G4BUE, N3ED. LU3YlIW4. NN4Q . KA3A. VE7WJ. VE7IG. N2AC.
W9NUF. N4NX, SMOOJZ. DKSAD. W09 1IC, W3ARK. LA7JO. VK4SS.
18YRK, SM0AJ U, NSTV, W6OUl . WB8ZRL. WA8YTM . SM60HU. N4KE.
12UIY. 14EAT. VK9NS, DE0DXM . DK4SY, UR2QO,AB90. FMSWO, 120MK,
SM6CST, VEl NG, 11JQJ ,PY20B U, HI8LC, KASW. K3UA,HASUB.HA8XX.
K7W. SM3EVfl . K2SHZ , UPl BU, EA70H . K2POA, N6JV, W2HG, ONL
4003. WSAWT, N3XX, HB9CSA. F6BVB. YU7SF, DF1SD, K7CU, 11 POR,
K9WN, YBOTK. K9QFR, 9A2NA. W4UW, NXOI, WB4RUA, fSDQE. 11EEW.
18AFO, 13CRW, VE3MS, NE4F, KC8PG, F1HWB, ZP5JCY, KASRNH,
IV3PVD. CTlYH, ZS6EZ, KC7EM. YU1AB, IK2ILH. DEOOAQ, 11WXY,
LU1DOW . N1IR, IK4GME. V£9RJ. NN1N. HB9AUT, KC6X. N6IBF,
W50DD . IORIZ. 12MQP, F6HMJ . HB9DDZ . WOULU. K9XR, JAOSU. 15ZJK,

SSB
3117 F4RST 3118 N8HAM

Mixed
2184 N5KE 2187 IK2RGT
2185 ..,,,.,,, ,,.,,KB8VCV 2188 " ..,,,.,,, ,,.., JA111
2186 UT5KDS

Digital
73 F4GTB 75 N4PJ
74 K9AAN

20Meters SSB
1204 .K3PT 1205 WB6UQT

The WPX Program

CW: 1650 N4PJ, 2800 lONNY. 3500 KF20 ,
SS B: 400 F4RST. 450 N8HAM. 1050 N4PJ. 2350 SV3AQR.
3800 KF20 .
Mixed: 4501K2RGT. 500 UT5KDS. 550 K90 HI.1350W4UCZ,
2050 N4PJ. 4350 QN4CAS. 4700 KF20.
Digit al: 450 N4PJ. 600 K9AAN. 1000 KF20 ,

Hello World!
Solde rBuddy ' tfto~HAM 'M

A.~ .. IlkJo • . lUIOj,,".~rCQ :

Contact us t oday a t :

www.solderbuddy.com
or by phone a t
770.476.5337
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1 Year Print Digital Both
USA 28.00 18.00 39.00
CN/MX 38.00 18.00 49.00
Foreign 41.00 18.00 52.00

Add a DigitalSUbscription toa new or current print
SUbscription foronly$11.001

The oll-tlme favorite ma g azine
for th e VHF/UHFenthusiast.
CQ VHF is better than eve r ~_

and here to serve you ! ~':::.=.

By taking advantage of our subscription
specials yo u'll save money and have CQ VHF
d elivered right to your mailbox. Onl y $28 for
fo ur lnforrnotlon-pocked quarte rly issues. Or
better yet. en te r a tw o or three year
subscription a t these sp ec ia l prices. As
always. every subscrip tion comes with our
money back gu arantee,

Choose the PRINTEdilion orNew DIGITAL Edition!
Buy both ata SPECIAL price!

160M thru 6M - Full output
FUlly automatic and solid state
Intemal ATU & Power Supply

Expe
+Expert Amps USA+

Come see us at Belton, Visalia,
Dayton, Plano & Huntsville

www.exllertamllsusa.com
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5 Band WAZ

The following have qualified for the basic 5 Band
WAZ Award:

Whether iI's for your main home
station antenna, a DXpedition
antenna, or the portable antenna
you use with your mobile home ,
your Butternut is ready to deliver
big antenna performance in an
efficient , reliable , compact design.
Used in over 160 countries
throughout the world and on
countless DXReditions.

123 FG4NO122 N5KE

friends." My XYL Kalpana has started
setting up a club station in Matatirtha,
on the outskirts of Kathmandu. She is
trying to get permission for a club
license with the call 9NOMM for the
Moran Memorial Station. This would be
a common place for any 9N ham to
operate from a good station. A Force 12
4C antenna is already there and a 60
foot tower is erected. Several dipoles
and a rhombic for 3.5 MHz directed
toward the U.S. east coast is planned.
9N1MM should be functional by the end
of March, and by June we expect the
9NOMM callsign." (QSL Manager for
9NlMM and 9NfJMM will be N4AA.)

In response to questions about 6
meter operation, Satish says, "I have

OK1RO .. HB9COL 100
150, 1.8 MHz & 50 MHz N5KE 100

K06LU 100

The basic award fee for subscribers to CO is $6. For
non-subscribers, it is $12. In order to qualify for the
reduced subscr iber rate, please enclose your lates t CO
mailing label with your applica tion . Endorsement stick
ers are $1.00 each plus SASE . Updates not involving
the issuance of a sticker are free. All updates and cor
respondence must include an SASE. Rules and appli
cation forms for the CO OX Awards may be found on the
<www.cq-amateur-radio. com> website, or may be
obtained by sending a bus iness-si ze, self-addressed,
stamped envelope to CO OX Awards Manager, Keith
Gilbertson, KOKG, 21688 Sandy Beach Lane , Rochert,
MN 56578 -9604 USA. Please make all checks payable
to the awa rd manager.

The CO DX Field
Award Program

Mixed

Tile basic award fee for subscribers to COis $6. For non
subscr ibers, it is $12 . In order to qualify for tile reduced
subscribe r rate, please enclose you r latest CO mailing
label with your application . Endorsement stic kers are
$1.00 each plus SASE. Updates not involving the is
suance of a sticker are free . All updates and correspon 
dence must include an SASE . Rules and apphcanon
forms fo r tile CO OX Awards may be found on the
cwww.cq-amateur-radlo.corn» website, or may be
obta ined by sending a business-size, self-addressed,
stamped envelope to CO OX Awards Manager, Please
make checks payable to tile Award Manager, Keith
Gilbertson. Mail ail updates to Keith Gilbertson, KOKG,
21688 sandy Beach Lane, Rochert, MN 56578-9604.
We recognize 342 active countries. Please make all
checks payable to tne award manager. Photocopies of
docu mentation issued by recognized national Amateur
Radio associations that sponso r interna tional awa rds
may be acceptable for CO DX award credit in lieu of hav
ing OSL cards checked. Docum entation must list (item
ize) countries that have been credited to an app licant.
Screen prin touts from eQSL.cc that list coun tries con
firmed through lt1eirsystem are also acceptable. Screen
printouts listing countries cred ited to an applicant
through an electronic logging systemollered by a nation
al Amateur Radio organization also may be acceptable.
Contact the CO OX Award Manager for specific details.

2582 N5KE

CQ OX Awards Program

88B

Mixed Endorsements

W8MET (170 zones)

UA3TCJ (200 zones)
SV1PL (200 zones)
JK1BSM (199 zones)

K8PT , 199 (26)
N8AA, 199 (23)
IZ l ANU, 199 (1)
IN3ZNR , 199 (1)
IK4CIE , 199 (1)
JK1BSM , 199 (2)
EA5BCX , 198 (27, 39)
G3KOB, 198 (1, 12)
JA1DM, 198 (2, 40)
9A51, 198 (1, 16)
G3KMO, 198 (1, 27)
N20T, 198 (23, 24)
OK1DWC, 198 (6, 31)
W4UM, 198 (18, 23)
US7MM ,198 (2, 6)
K2TK, 198 (23, 24)
K3JGJ, 198 (24, 26)
W40C, 198 (24, 26)
F5NBU, 198 (19 , 31)
W9XY, 198 (22, 26)
KZ21,198 (24 , 26)
W9RN, 198 (26, 190n 40)
W5CWO, 198 (17, 18}
UA4LY, 198 (6&2 on 10)
JA7XBG , 198 (2 on 80&10)
JA3GN, 198 (2 on 80&40)

K2FF (200 zones)
K6FW( 184zones)
NN6U K (183 zones)

5 Band WAZ updates :

N7US , 199 (18)
N4WW, 199 (26)
W4 L1, 199 (26 )
K7UR, 199 (34)
IK8BQE , 199 (31)
JA2 IVK, 199 (34 on 40 )
IK1AQD, 199 (1)
V01FB, 199 (19)
KZ4V, 199 (26)
W6DN, 199 (17)
W3NO, 199 (26)
AU3 FM, 199 (l )
N3UN, 199 (18)
W1FZ, 199 (26)
SM7BI P, 199 (31)
N4NX, 199 (26)
EA7G F, 199 (1)
JA5IU, 199 (2)
RU3DX , 199 (6)
N4XR, 199 (27)
HA5AGS , 199 (1)
NSAW, 199 (17)
JH7CFX, 199 (2)
K7LJ, 199 (37)
RA6AX, 199 (6 on 10)
AX4HZ, 199 (13)
S580, 199 (31)
G3NKC , 199 (31 on to)

EA5GA (170 zones)

' Please note: Cost of the 5 Band WAZ Plaque is $100
sh ipped withi n the U.S.; $120 all foreign (se nt airmail ).

Rules and app lications for the WAZ. program may be ob
tained by sending a large SAE with two units of postage or
an address label and $1.00 to: WAZ Award Manager, Floyd
Gerald, N5FG, P.O. Box 449, Wigg ins, MS 39577-0449.
Tile processing fee for tile 5BWAZ award is $10.00 for sub
scribers (please include you r most recent COmailing label
or a copy) and $15.00for nonsubscribers. An endorsement
fee of $2.00 for subscr ibers and $5.00 for nonsubscribers
is charged for each additional 10 zones conhrrned . Please
make all checks payable to Floyd Gerald. Applicants send
ing OSL cards to a CO checkpoint or tile Awa rd Manager
must include return postage. N5FG may also be reached
via e-mail: <n5fg@cq-amateur-radio.com>.

Satish, 9N1 AA, reports that nine of the
21 who passed the test have obtained
their licenses and were assigned the fol
lowing calls: OM Sanjeev Pandey,
9N1SP; YL Nisha Shrestha , 9N1NS;
OM Ganesh Gimi, 9N1GJ; YL Niva
Upretee, 9N1NU; OM Pravin Joshi ,
9N1KK; OM Khagd Sen Oli , 9N1KS;
OM Surya Shrestha, 9N1SS; YL
Kampana Pokharel, 9N1MM; and OM
Tara Neupane, 9N1TN. (Note that most
ofsuffixes ofthe abo ve calls are the "ini
tials" of the operator.)

Satish, 9N1 AA, is following up with
the other 12 who have not yet applied
for their licenses. Here is more from
Satish: "A TS-570S has been donated
to the club station by some "American

As 01 Mar ch 1, 2012, 872 stations have atta ined the
200 zone level and 1761 sta tions have att ained the
150 zone level.

New recipient s of 5 Band WAZ wit h all 200 zon es
confirmed:

G41RN

The top contenders for 5 Band WAZ (zones needed,
80 or 40 meters) :



operated on 6 meters with my IC-7000 with only a dipole ,
working Indonesia, China, United Arab Emirates, Singapore,
and Thailand."

Cluster Spotting
I've been getting a lot of comments recently about the poor
practice of spotting OX callsigns on the va rious OX clusters.

The team that brought you TN2T, January 22-31,20 12, lrom
the Republic 01Congo. They logged 50,570 QSOs: 25,000 on
SSB, 23,000 on CW, and over 2,400 on RTTY. (See the pho
tos and stats at: <http://www.tn2t.bel> (Photo courtesy of the

TN2T website)

Folks, if you can't copy the signal well enough to be abso lute
ly sure of what it is, please don't put it on the cluster. This is
not good practice and only causes problems for the OX sta
tion and many OXers around the world. Here's a specific case
of my own on 40 CW a while back: JY5HX was on the low
end and his signal wasn't all that loud. However , I saw at least
two different variations of his call posted on the cluster.

Left to right: Minister of Post and Telecommunication; Director
of Communications; and Darko, J28AA1E70A. Derko holds his
license to operate as B03A. (Photo from the BHCC website:

<http://bhcc.ba>)

THE WPX HONOR ROLL
The WPX Honor Roll is based on the current conf irmed prefixes wh ich are subm itted by separate application in strict conformance with the CO Master Prefix list.
Scores are based on the current prefix total . regardless of an operator's all-time count. Honor Roll must be updated annually by addition to, or confirmation of , pre
sent tota l. If no up-date , files will be made inact ive.

MIXED
6469 .....9A2AA 4229 ......12MQP 3628 .SM6DHU 2922 ..OZlACB 2116 .......AE5B 1667 .......5078 1066 ...JA 1CKE 684 ......FG4NO 620 ......PI4DHV
6177 .......K2VV 4228 ........N6JV 3540 ..KC9AAA 2716 ......W3LL 2192 .......N2SS 1655 ....SV1DPl 976 ......KM6HB 682 ...... .....AI8P 616 ........DL5JH
5797 ......w1CU 4187 ....KODEQ 3475 .....N8BJQ 2544 ...W60UL 2106 .......KOKG 1593 ......S55SL 964 .......K8ZEE 662 .....JA70XA 600 ......IK1AKN
5303 .....9A2NA 4129 .....S58MU 3305 ...JH8BOE 2530 ....Y09HP 2084 .W D9DZV 1463 .........NE61 815 .....KL7FAP 653 .........KK3Q 600 ...KB90WD
5142 ......EA2IA 4129 ..WA5VGI 3238 .......K1BV 2499 .....VE6BF 2004 ....w2FKF 1462 ....Dl4CW 808 ........w6PN 650 .........N3YZ
4785 .......N4NO 4074 ..YU7BC D 3231 ......W200 2493 ......I5RFD 1954 .....W7CB 1446 .....DF3JO 781 .......V5 1YJ 649 ......RA900
4722 .....YU1AB 4022 .......N9AF 3207 .......W9IL 2476 .......K5UR 1936 ......AG4W 1383 ..lWOHOU 726 ....... ....K5IC 647 ....PAOQRB
4413 . ......KF20 4005 ......W90P 3180 ....K9UQN 2445 ........AB1J 1862 ....V E9FX 1337 ....K6UXO 725 ........wK3N 644 ........KWOH
4407 .....S53EO 3967 ...0N4CAS 3116 ...JN3SAC 2428 ......N6QQ 1818 .......KX1A 1322 .....AA4FU 723 ......KODAN 636 .......ZS2DL
4344 .....VE3XN 38 13.W82YQH 3091 .......9A4W 2338 ......t2EAY 1727 .......N3RC 1269 ....K5WAF 712 ......ISOEBO 634 ...
4290 .......t2PJA 3773 .......IK2ILH 3007 .....W2WC 2304 .......N3XX 1722 ..VE68MX 1116 ....YU7FW 707 ..W1/E740F UA3LMR!QRP

SSB

5169 ........I0ZV 3557 ......N4NO 2741 ...WA5VGI 2326 ....CX68Z 2094 .......18LEL 1805 ....EA3NP 1480 ...... .AB5C 1089 ....IZ8FFA 883 .....wA5UA
4663 .......K2VV 3323 ..OE2EG L 2711 ...LU8ESU 2315 .SV3AQR 2093 .....W2WC 1782 ...w60UL 1464 VE7SMP 1083 .......KX1A 875 ......K7SAM
4632 ....OZ5EV 3259 ..CT1AH U 2652 ......13ZSX 2310 .....KI7AO 2076 .......K2XF 1776 ..JN3SAC 1463 ......12EAY 1042 ...IZOBNR 758 ....IV3GOW
4606 ....VE 1YX 3108 ..... .I4CSP 2595 .....EA1JG 2294 ....N8BJQ 1971 ....W2FKF 1719. ...K9UQN 1410 .....S55SL 1031 ....IK80 ZP 724 .......W3TZ
4584 ....F6DZU 310 1 ....KODEQ 2497 ....S58MU 2275 ...IK2DZN 1935 ..SV1EOS 1623 . ...V E9FX 1386 ...lK4HPU 1022 .....NW3H 717 ......KODAN
4238 ......I2PJA 3022 .......18KCt 2459 ....W200 2209 ...IK2QPR 1927 .......AE5B 1612 ......AG4W 1282 .......N3XX 1012 ....KU4BP 690 .......W6PN
4208 .....9A2NA 2903 ....IN3QCt 2451 ..EA3GHZ 2201 .......NQ3A 1889 ......N6QQ 1611 ..... W2ME 1258 ......N1KC 1007 V E6BMX 640 ......UA9YF
3962 .....12MQP 2877 .YU7BCD 2449 .SM6DHU 2159 ..DL8AAV 1879 ......K3IXD 1561 ......PT7ZT 1146 ......S07B 978 ......EA7HY 637 ......K5WAF
3825 ......EA2IA 2857 .....4X6DK 24 16 ......W3LL 2131 .......N6FX 1844 ....Y09HP 1550 ...lK2APE 1145...EA3EQT 976 ..........NE61 600 ..WA28EV
3593 .......KF20 2761 .....KF7RU 2333 ........w9IL 2098 ......K5UR 1825 ......KQ80 1534 ....AE9DX 1117..WD9DZV 965 .......VE6BF

CW

5752 .....K9QVB 3750 VE7CNE 3042 ......17PXV 2692 .......KA7T 2365 .....W200 1827 ......AC5K 1223 .......KX1A 1049 ...K5WAF 629 ...lV3GOW
5522 WA2HZR 3722 ....9A2NA 3025.SM60HU 2632 .....w2ME 2245 .....W9HR 1665 ....Y09HP 1220 ....AA4FU 821 ....HB90 AX 615 ....JH6JMM
5483 .......K2W 3676 ....S58MU 2843 .....N8BJQ 2502 ..JA9CWJ 2178 .....12MQP 1548 W 090ZV 1210 ...DL4CW 813 .....VE9FX 600 .....IK2SGV
4316 .......N4NO 3587 .W A5VGt 2804 ....K9UQN 2473 ....OZ5UR 2010 ......K5UR 1461 .....W03Z 1165 .VE6BMX 794 ...LA5MDA
4228 .... ....N6JV 3471 ....KODEQ 2730 ...IK3GER 2434 .... ...W9IL 1990 ..W60Ul 1445 ....EA2CIN 1160 ....AA5JG 753 .......F5PBL
4024 ......LZ1XL 3347 ......KF20 2723 ...EA7AZA 2424 ....W2WC 1983 .EA7AAW 1424 ......N6QQ 1125 ....IOWOK 749 .........AE58
3918 ....V E7DP 3226 .YU7BCD 2701...JN3SAC 238 1 .......N6FX 1945 ......N3XX 1336 W A2VQV 1145 ....VE1YX 732 ........S078
3864 ......EA2IA 3223 .......w8IQ 2697 ......IONNY 2373 ....VE6BF 1848 ......I2EAY 1312 ....K6UXO 1102 ....IT9ELD 695 .......S55SL

DIGITAL

1700 .....W3Ll 1133 .....N6QQ 1056 WD9DZV 1049.... ..W200 894 .......AG4W 866 ........S07B 643 ......K9AAN
1408 ....N8BJQ 1066 ...Y09HP 1054 .......KF20 l009 ..GUOSUP 886 .....KODEQ 685 ........EA2IA
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o
SAVE BIG ON ICOMo
ICOM Repacked Radios and Receivers at

Discounted Prices

90 Day
ICOM Warranty

Don't get burned buying used, get a world class radio from
an authorized repack dealeryou can trust.

Factory repacked radios/receivers are covered by a fulllCOM
warranty for 90-Days and have been graded, completely tested
and calibrated by ICOM factory service technicians.



CO OX Field Award Honor Roll
The CO OX Field Award Honor Roll recognizes those DXers who have submitted proof of
confirmation with 175 or more grid fields . Hono r Rclllisitinq is automa tic upon approval of
an application for 175 or more grid fields. To remain on the CO OX Field Award Honer Roll,
annual upda tes are requ ired. Upda tes must be acco mpanied by an SASE if confirmat ioo is
desired. The fee for endo rsement stickers is $1.00 each plus SASE. Please make all chec ks
payab le 10IheAward Manager, Keith Gilbertson. Mail all updates to Keith Gilbertson , KiJKG,
21688 Sandy Beach Lane , Rochert, MN 56578-9604.

Nikolay, UXlJFF, recently asked about rules for a WAZvia EME!
He told Floyd, N5FG, CO's WAZAward Manager, "I'm active via
moon bounce with new antenna. I now have 150 OSOs with 34
countries. I now plan to make WAZ on 2 meters. Now it's

really possible ..." (Photo courtesy of Nikolay, UXlJFF)

(The table of QSL Managers is cour
tesy of John Shelton, K1XN, editor of
"The Go List," 106 Dogwood Dr.,
Pa ris , TN 38242; phone 73 1-641
4354; e-mail: <golist@golist.net>.)

aSL Information

HB0IOE9SDV via OE9SDV HE8CIC via HB9CIC
HB0/0K20A/P via OK20A HE8CSA via HB9CSA
HB0/0N4DN via ON4DN HE8CXZ via HB9CXZ
HB0fT93Y via E73Y HE8DAX via HB9DAX
HB0fT960 via E73Y HE8FAP via HB9FAP
HB0NU2PAI via VU2PAI HE81CE via HB9BHY
HB0BOE via DJ9ZB HE81PA via HB91PA
HB0LL via via DJ9ZB HE8XC via HB9XC
HB0XSV via DJ60T HE8XC/P via HB9DLO
HB9/HA0HW via HA0HW HF100ZHP via SP6ZDA
HB9AV via HB9DUR HF100Z0 via SP2PTU
HB9EHJ via DL30CH HF128GWS via SP9PDG
HB9SPACE via HB9ACA HF12HAITI via SP2FAP
HB9TK via DJ3FY HF150LZ via SP4YPB
HB9VELO via HB90CR HF15PB via SP9YGD
HB9XGO via DL1DA HF1759BPK via SP3PJW
HC1MD/HC4 via K8LJG HF18WOSP via SP5PWK
HC2SA via HC2S
HC5AI via HC5NAI
HC6JB via DJ9ZB
HC8/DF8AN via DF8AN
HE8BHY via HB9BHY

The ARRL DXCC Honor Rolf is not the easiest award to quali
fy for from many parts of the world, let alone from South Africa.
Dennis, ZSIAU, proudly shows his new Honor Roll plaque.
Many years, many cards, but now it is his. Congratulations,

Dennis! (Photo courtesy of ZSIAU)

Unfortunately, there was a lot of QRM on his frequency with
many stations calling him constantly ... bad practice. My
patience was wearing thin , but I stuck with it until I could def
initely confirm the callsign, and I worked him through all of
the very bad behavior. Let me say it again ... and again .... If
you don 't hear it yourself, with a high degree of confidence,
don't post it. For those watching the cluster spots ... Look,
Listen, Confirm before you put it in the log.

Until next time , enjoy the chase and Have Fun!
73, Carl , N4AA

K80 0 K 196
N4NX 192
ON4CAS 191
HA9PP 190
BA40W 188
HB9DDZ 188
K2AU 183
K2SHZ 182
K1NU 180
W500D 177
NOFW 176

N4MM 179
N4NX 177
N7WO 175

JN3SAC 177
NOFW 176
DL3DXX 175

Mixed

SSB

W60AT 213
VE3ZZ 207
JN3SAC 207
HA5WA 206
F6HMJ 206
KF8UN 205
OK1AOV 205
RW4NH 203
N4MM 202
W4UM 202
IV3GOW 201
NI6T 200

JN3SAC 202
W4UM 197
OK1AOV 196
HB9DZZ 186
OK2PO 184

cw

KODEO 192
N4MM 186
W4UM 184

DL6KVA 233
W1CU 233
Dl2DXA 209
KODEQ 207
DL3DXX 203

K2TQC 273
W1C U 244
HAODU 240
VE7 1G 240
VE3XN 234
HASAGS 228
9A5CY 227
N8PR 223
HA1RW 220
HA1AG 218
KODEO 216
K8SIX 215

W1CU 224
W4ABW 202
VE7SMP 193

94 • co • May 2012 Visit Our Web Site



The YL Advantage
Perception or Reality?

Do female operators have an advantage
when operating a contest? Opinion varies ,
but many feel they do. While young ladies

(YLs) are still a small percentage of the hobby, their
ranks are growing and there seem to be many more
women on the air today than ever before. Some of
the leading YLs from around the world had vary
ing opinions on this topic:

"A YL voice stands out in pile-ups ," according to
Ann Santos, WA1S, of Sharpsburg, Georgia. "I
can't remember how many times I heard in a pile
up, 'The YL only." Santos, a ham for 33 years, is
considered one of the best YL contesters in the
world. She took first place in 1996, 1997, and 1998
in the single-operator low-power category in the
CO World-Wide DX CW contest. WA1S says, "I
think more YLs should participate [in contests] .
Contesting has always been predominately men,
and there are many women who are intimidated by
this. Women can be just as good as men."

Anela Karac ic, E70YL, of Sarajevo, Bosnia and
Herzegovin a, agrees. "1do not know of any disad
vantages forYLs in contests! " Karacic says. "I think
that YLs have some advantages because of the
female voice, and especially YLs from countries
where YLs are a rarity. Some OMs respect YLs
and take a female callsign first in a pile-up. If you
have a callsign with 'YL' in it, as I have in E70YL,
it can be one more thing that can be to your advan
tage. My new callsign helps me a lot in pile-ups
and when I am calling CO in a contest or at any
other time." She continues , "1will tell you what I
have experienced during my time in this hobby.
Some of my friends who are not hams have asked
me several times what I am doing in this hobby that
is, as they say, exclusively for men. That is the rea
son why ladies need to be more active and stronger
in this. Luckily I have very good friends who encour
age me to be on the air."

·P.o. Box 65 7, Copiague, NY 11726
e-mail: <n2ga@cq-amateur-radio.com>

Ann Santos, WA1S, at the controls 01 her
PJ7IWA 1S contest station in SI. Maarten . (All

photos courtesy of the subjects)

Calendar of Events
All year CO OX Marathon

(htlp:llbit.lyIvEKMWO)
May 5-6 7th Area QSO Party

(http://bit.ly/yJJlqw)
May 5-6 New England QSO Party

(http://www.neqp.org/rules.html)
May 5-6 ARI OX Contest

(http://bit.ly/5tzdKp)
May 5-6 Indiana QSO Party

(http://www .hdxcc.orglinqp/rules.html)
May 5-6 10-10 Spring CW Contest

(http://bit.ly/yTsaOk)
May12-13 CQ-M Int'l OX Contest

(http://cq-m.andys.ru/ruIes_eng.php)
May 12-13 Volta WW RTIV Contest

(http://www .contestvolta .com/volta45th.pdf)
May 12-13 CO WW Foxhunting Weekend

(htlp:/lbit.ly/zBuff9)
May 19-20 King ot Spain CW Contest

(http://bit.ly/PE5ul)
May 26-27 CO WW WPX CW Contest

(htlp:llwww.cqwpx.com/rules.htm)
Jun. 2-3 Alabama QSO Party

(http://bit.ly/AhHgus)
Jun. 2-3 SEANET Contest

(http://2012sea.neVmambo/conte ntJview/5/1Of)
Jun. 2-3 10-10 PSK Contest

(http://www.ten-ten.org/oseason/oseason.hlml )

"YLs have a definite advantage when searching
and pouncing in SSB contests," according to
Valerie Hotzfeld, NV9L, of Wheatland , Wis
consin. "My friend once told methat we get anauto
matic 10 dB gain with our voices and it's so true. I
can't speak for all YLs, but my only disadvantage
is my inability to be a bit more cutthroat. " According
to Hotzfeld , "1would love to see more YLs active
in contesting as well as all other aspects of ama
teur radio. I think we bring a different dimension to
this hobby." She goes on to say, "Since I am new
to contesting , I am soaking up every bit of infor
mation that I can to better my scores in hopes that
someday soon you'll see NV9L at or near the top

Anela Karacic, E70YL (ex-E74EEand ex-T95LKA)
from Sarajevo, Bosnia and Herzegovina.
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of the leader boards." NV9L says , "I love
the competitive aspect of contesting ;
competing against others in my contest
club, the 9-landers, everyone in zone 4,
and the U.S. But more importantly , I
contest to better my score and QSOs
per-hour rate. That's because my
dream is to one day go on a 'most want
ed' DXpedition. Contesting is also a fan
tastic way to quickly add a lot of new
band countries to my log. Lastly , con
testing pushes me to better my station ,
and in that category my enthusiasm
most definitely exceeds my equipment. "

Rebecca Kimoto, VA7BEC, of
Delta , British Columbia, Canada,
thinks , "A YL voice seems to getthrough
when OMs are having trouble being
heard. In a pile-up situation . taking the
YL is probably just one way of sweep
ing the pile , like taking 'Kilo only ' or 'DX
station come again '. But I sense also
that since YLs are few and far between
in contests, the OMs are happy for the
Q because it's kind of rare." Kimoto, a
ham for nine years , continues, "There
are no disadvantages to speak of. I like
the fast pace of a contest, the challenge
of picking out a call from the noise or
amid a pile-up, and the opportunity for
DX contacts and the chance to expand
my DXCC wallpaper. " VA7BEC says, "A
welcoming environment for all radio
amateurs that encourages more people
to get involved and have fun in contests
is the most important thing ."

Dawn Williams, KC9LQS, of
Batavia , Illinois, sees both advantages
and disadvantages to being a female

Dawn Williams, KC9LQS, of Batavia,
Illinois.

Rebecca Kimoto. VA7BEC, at the con
trols of her contest station in Delta.

British Columbia. Canada.

That's All You Need to Know About
Wire, Cable and Accessories!

40 Years of Quality & Service!
Web Site: http://www.thewireman.com

Email: nSug @thewireman.com
TECHNICAL HELP: (864) B95-4195

Kanga US
KK7B - microR2, microT2, R2Pro

6 and 2 meterconverte rs, CW TX's
Improved microRl, UQRP TX MKII
Spectrum Analyzer Kit is back

TiCKand CWTouch Keyers/Paddles
PICEL3 PICTrainer, AADE UC Mtr

8i570 VFO/8ig Gen Project

www.kangaus.com

www.OavisRopeandCab/e.com 978-369-1738
ContactUS@DavisRope. ndC.b/e.com

CABLE ASSEMBLY
Any Length -Any Connectors

Coax-Audio-Power-Rotor

Ten-Ten International Net, Inc .

ROPE ROPE ROPE
Any Length - Various Types

Qua lity USA Workmanship

Full·line Dealer, Slacking:
~ Alineo, leom, Kenwood, Yoesu

Heil, LOG, (omel, Diamond,
GAp, Palslar, SG(, ARRL, (0,
MFJ, Ameri'ron, Mirage, Nilty,
Alpha/Delta •••and many more!

~ 73s Ge

visit www.kjielectronics.com
or the KJI Store · 973-364-1930

mROTOR II
GDOCTOR~

Rotors, Parts andRepair Service
Reconditioning Large or Small

American Made Rotors
Repair-$SO.OO· Rebuild-$100.00·

All parts in stock for immed iate
delivery.New units for sale.

Trade-ins welcome.
"lABORDNLY·PARrs &SHIPPING ADOIrlONA

rPROMOTlliG THE USEor TEN MI:TrRS SINCE 1962

Award• . QSO Patties · Special Eve nts · Paperchaslng

NETS DAnT (exce pt SWMIay) oa 28.380 <IDd 28.800at 18001

I~ CHECK US OUT ONTHEWEB
~ www.ten-le n.org lwww. tD- l O.org

1349Vernon Ter San Mateo CA94402·3331
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(585) 217·9093
info@greenheronengineering.com

Allows shared IP access to your rotors,
antenna relays and serial devices

Eliminates control boxes and cables to
relay and serial
devices, up to 1 mile

Create your own on
screen controls using
existing computer for
display and network
routing

Embedded USB eliminates the need for
computer RS-232 ports

Reasonably priced base and remo te
modules allow flexible conti urations

•••

~ GH EVERYWARE
~ WIRELESS CABLE

EQplu5
By W21HY
Premium Audio
Processing
Didyoutumonanamplifier? Yoursignal is loudandsqueaky-clean.
EOplus users hear that report all the time. Compressor/Limiter
increases talk power wilhoul thedistortion andrestrictedfrequency
response 01ordinary speech processors. Dual Band EO, Downward
Expander tor noise reduction, Eltects tor psychoacoustic magic.
LEO Bar Graph. Frontpanelcontrols.UniversalInterlacematchesmost
all rncs,all radios.I·K·Yrnic selector.Switched outputs lor 3 radios.
Headphone Monitor. RFIprotection. Powertul standalone systemor
combinewithW21HY8-Band EOformaximumadjustability.

I •

MP1 ANTENNA
N

HF-VHF ALL BANDS

845·889·425 3
email: julius @w2Ihy.com

order online at
www.w2ihy.com

~.NEW5UPERANTENNA .COM

Tel : 1·916-434·9225
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contester. "YLs do have a few advan
tages in contests. The pitch of the
female voice provides a degree of gain
that often helps in pile-ups. Less scien
tific but still significant, a YL's voice is
often noticed simply because it is rare
in contests. On the other hand, I find that
being a YL has disadvantages as well.
Primarily, women are often the primary
caregivers to children and managers of
the home. The 24/7 nature of those
responsibilitie s sometimes makes it dif
ficult to immerse myself as complete ly
in contesting as I would like. With my
youngest now in her teens, however , it's
becoming a little easier. Another disad
vantage some YLs face is that many of
us came to the hobby later in life than a
lot of our male peers. That means we
enter the playing field with far less expe
rience from which to draw, and in some
cases, far less background in the sci
ences to support our new knowledge
base. (Obviously, this applies equally to
men who joined the hobby later in life.)
Personally, Iwas fortunate to have been
befriended by a number of male hams
who are more than generous with their
time and knowledge , and supportive of
my growth in the hobby. But for a new

Janet Robidoux, KfJJE, and Janice
Robidoux, KfJJA, of Coon Rapids,

Minnesota.

Donna Hinshaw, AG6V, of Petaluma,
California, says, "YLs run the same
gamut as OMs relative to skills, knowl
edge, dedication, and expenditures of

money and time."
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higher pitched voices carry differently
and some OMs may choose not to
respond." She continues, "On one hand,
I don't think the distinction of YL or OM
participation in contesting makes any dif
ference ; the contest is just about people
out on the bands doing what they enjoy.
On the other hand, I do think it is impor
tant for YLs to participate in contests, as
well as in club activities, to let our par
ticipation be seen. YLs run the same
gamut as OMs relative to skills, knowl
edge, dedication , and expenditures of
money and time."

"In SSB there is a bit of 'Who is the YL
calling?' but RTTY and CW are level
playing fields ," according to Susan
King, K5DU, of Austin, Texas. A ham for
32 years , King participates in "mostly
major RTTY contests , but I have partic
ipated in almost every other contest. "
She enjoys contesting for "the thrill of vic
tory and the agony of dupes. Contesting
is fun!" K5DU is one of a very few hams
who "met my mentor on the radio and
married him-K5NA." King says,
"Contesting is the future of ham radio.
We need more YLs participating in con
testing." An unusual topic she would like
to see covered is "the search for head
phones made to fit on YL-size heads."

Victoria Panagiotou, SV2KBS, of
Serres , Greece , has been a ham since

Victoria Panagiotou, SV2KBS, in
Serres, Greece

Cheryl Muhr, NBWBV, operating from
Svalbard as JWINBWBV.
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RF Transformers
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valuable weekend time at the rig." Both
women say, "We like articles that tell
how to improve our station for contest
ing. Perhaps you could feature a YL who
does all her own technical support
rather than depending on the OM , to
encourage other YLs to do so."

Donna Hinshaw, AG6V, of Petaluma,
California , was licensed in June 2009
and operates CW almost exclusively.
Hinshaw says she enjoys contesting
because ''you can really experience the
propagation. With a contest there are so
many stations on from around the world
or around the USA that I can watch the
propagation change and affect the abil
ity to make contacts easily. Also, I enjoy
the thrill of hearing someone in a faraway
place send my callsign and the mental
challenge of figuring out how to get my
call answered within a pile-up from a lit
tle pistol station." Of the YL advantage ,
AG6V thinks "In CWidigital contests , I
don't think so. In SSB contests , there
may possibly be an advantage since

Susan M. King, K5DU, of Austin, Texas,
participates in contests for "the thrill of
victory and the agony of dupes.

Contesting is fun!"
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ham without that kind of support from
one's peers, mastering radio science is
a much slower road." Williams contin
ues, "In the five years that I've been
licensed , I have never heard more than
a handful of YLs participating in a given
contest, and I'd like to see this change.
More than any other operating activity ,
contesting creates challenging condi
tions that hone your operating skills,
improve your listening capabilities, and
increase your efficacy. To succeed as
a contester, you must draw on every
thing you've learned, every instinct you
possess, and every strength you've
developed. The fast pace of the ex
change coupled with QRM, fluctuating
band conditions, and the unique oper
ating challenges inherent in any given
contest force you to think on your feet
and trust in your ability. Once you can
perform well and comfortably enough to
call yourself a good contester, you've
developed the skill to be a great opera
tor under normal conditions. "

Twin sisters Janet Robidoux, KIlJE,
and Janice Robidoux, KIlJA, of Coon
Rapids , Minnesota, have been active
hams for 59 years . According to K0JE ,
what keeps them operating is the "men
tal and technical challenge; Janice is
the technical guru. We do all our own
station hardware and software set up,
logging, and reporting. (Janet climbs
the tower, but we had a professional
install the Pro 67 antenna.) We consult
with our MWA contest club members for
technical advice ." Robidoux feels that
"There may be a small edge in phone
pile-ups" for YLs. She continues, "YLs
should participate if they enjoy doing so.
However, YLs who work and have fam
ilies find it virtually impossible to spend
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ARRL President Kay Craigie N3KN, of
Blacksburg, Virginia, says, "I think any
one who wants to improve operating
skills , learn about propagation, and be
stimulated to improve the performance
of his or her station should try contest·
ing. This is true regardless of age, gen 
der, or other personal characteristics."

ARRL responsi bilities I don 't have a
whole lot of time to operate, so being
able to knock out a boatload of OSOs in
a weekend keeps me grounded in the
real world of amateur radio." N3KN con
tinues, "I think anyone who wants to
improve operating skills, learn about
propagation, and be stimulated to
improve the performance of his or her
station should try contesting.This is true
regardless of age, gender, or other per
sonal characterist ics. I th ink it' s impor
tant to identify and mentor the next gen
eration of contest operators. Many
outstand ing contesters have gone to
considerable effort to do this. They can
see beyond their own personal glory and
invite beginners to get in the chair and
start leaming how to compete. You don't
haveto be one of those big guns to men
tor newbies. Last year, aTechnician who
hasn't beenon theair much operated the
ARRL 10 Meter Contest from the mod
est station at my house. It was her first
contest and everyone agreed she could
becomeagood contester if shewants to.
Her OM is an excellent contester, so she
will have good coaching, and I have a
General class study manual with her
nameon it."

While female operators may still be a
rarity in contesting, the perceived advan
tage that they haveappears to be at least
partially real, especially when operating
voice contests. The ranks of YLs are
growing, and some of the best operators
in the world are women. Women also
have a unique voice in amateur radio,
with a perspective that may be different
from men. For our hobby and contesting
togrow and thrive,theopinionsof allcon
testers should be listened to regardless
of gender. 73, George, N2GA

2005. Panagiotou says, "I think being a
YL contester is sort of a double-edged
sword. YLs are really encouraged to get
into it and actually have better opportu
nities than OMs- well,whenon CW,you
can't tell if it's a YL or OM operating--
but if a woman makes a mistake and
doesn 't do as well, I th ink she's in an
inferior positio n compared to a man. 1
think you really have to be a little bit bet
ter than the guys to prove yourself. And
I like thaI!" SV2KBS continues,
"Contesting is a hobby. According to
'N1FN's second law of hobby econom
ics,' you can't make people want to do
something. Therefore, as long as con
testing is an activity that is dear to one's
heart , giv ing joy and satisfaction to
someone, namely a YL, then it 's impor
tant for herown self to get on the air and
devote the time to enjoy as much con
test- RF as possible."

Cheryl Muhr, NIlWBV, of Littleton,
Colorado , has been a ham for 19 years.
She likes operating in "all types (of con
tests) from Sprints to OSO Parties,
Phone, RTTY, OX and local, YL, Field
Day, and more!" Muhr says, "I like the
challenge to improve myself. I am also
a paper chaser and contesting helps me
find countries/states/items I might not
find otherwise." As far as YLs having an
advantage, N0WBV says, "I think it
could be either way depending on the
contest. In many contests that use
phone, the YL voice (or youth voice) is
often used to pick out a station. It can
get through better in a pile-up. During
the YL-OM contests it is an advantage
because OMs are looking for the YLs,
but in the YL to YL contests, it can be
hard to find/hear other YLs!" She adds,
"It is important for the YL to participate
in contesting just as it is important to get
families and youth involved. It is a great
way for YLs to get used to gett ing on the
air because they have a 'set script' with
the contest exchange and it is often less
frightening than just calling CO.We need
every contester we can gel!"

Kay Craigie. N3KN, of Blacksburg,
Virginia, is the current president of the
American Radio Relay League and an
avid contester. A ham for 29 years,
Craigiesays, "Theadvantage is in phone
contesting , where a YL's voice stands
out in the bedlam. Even so, I like CW
contesting better than phone contest
ing! When I can figure out how to take
that 10 dB YL voice advantage down to
the CW band, I'm going to knock peo
ple's socks off." She continu es,
"Contesting keeps my skills sharp. I
enjoy work ing on improving my perfor
mance from one year to the next. I enjoy
the intensity of contests . Because of my
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LAST-MINUTE FORECAST
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Day-Io-Day Conditions Expec ted ' or May 2012

Propagation Inde• ..•..••..• •..•.

Above Nonnal: 9, 10, 15

High Nonnal: 5-8 , 13-14 , 1&.18,
20-27

low Normal : 4, 11·12. 19, 31

Below Normal: 1·3.28-20

Disturbed: NJA

1. Find the propagation index associated wit h the particula r pat h ope n
ing from the Propagall on Charts appearing In The New Sho rtwave
Prop agation Handb ook by Geor ge Jacobs, W3ASK; Theodore J. Cohen ,
N4XX; and Robert B. Rose, K6GKU.

2. With the propagation index , use the above table to find the expect
ed signal quali ty associated wit h the path ope ning for any given day of
the mon th . For example, an ope ning show n In the Propagation Charts wi th
a prop agat ion Index of 3 will be poor to fai r (D-C) on May 1st thr oug h the
3rd , fair to goo d (C-B) on the 4th , and then goo d (B) fr om the 5th through
the 8th, etc .

3. As an alternative , the Last-Minute Forecast may be used as a gen
eral guide to space weather and geomagnetic condi tio ns through the
mon th. When co nditions are Abo ve Normal, for examp le, the geomag
netic fiel d should be quiet and space weathe r should be mild. On the other
hand, days mark ed as Distu rbed will be riddled wit h geoma gnetic sto rms.
Propa gati on of radi o signals In the HF spectrum will be affec ted by these
co nditions. In general , when conditions are High Nonnal to Above Nonn al,
signals wi ll be mo re reliable on a give n path , when the path Is lonos
pherically supported.

Where expected s ignal quality Is :
A-Excellent opening , exceptionally strong. steady signals greater than

59.
B-Good opening, moderately strong signals vary ing between 56 and 59,

with litt le fad ing Of noise.
c-Fair opening, signals between moderately strong and weak, vary ing

between 53 and 56, with some fad ing and no ise .
D-Pooropenlng, with weak signals varying between S1 and 53, wit h con

siderable fad ing and no ise .
E-No open ing expected.

agation predict ion program. Modern HF propaga
tion models assume that HF signals "bounce" off
a reflection layer of the ionosphere, and models
such as VOACAP include elaborate ionospheric
profiles that describe electron and ion density as a
function of height. The profiles vary with day and
night and are applied by the model according to
each circuit's geometry. A long circui t may have
several ionospheric reflection points-usually
called control points-and the profiles may be dif
ferent at each point. It takes a sophisticated com
puter model to keep track of all that.

Nevertheless, such models are based on aver
age, or ambie nt, ionospheres. So how do they
account for the undulating ionosphere that might
vary fromthe average? The answer is that the mod
els use a statistical computation to account for a
range of ionospheric (and other system parame
ter) variability. And in HF system computations,
those variabilities are expressed as reliability.

In the world of HF, reliability means time avail
ability. For example, if our model predicts a relia
bility of 50%, it means that the prediction will be as
computed or beller during 15 days of a 3D-day
month. If we want a more conservative prediction ,
we could specify a required reliability of 90%. The

One Year Ago: A Quick Look at
Solar Cycle Conditions

(Data rounded to nearest whole number)

'e-meit: <nw7us@nw7us.us>

A Quick Look at Current Cycle 24 Conditions
(Data rounded to nearest whole number)

Sunspols
Observed Monthly, February 2012: 33
Twelve-month smoothed, August 2011 : 59

10.7 em Flux
Observed Monthly, February 2012: 107
Twelve-month smoothed, August 2011 : 118

Aplndex
Observed Monthly, February 2012: 7
Twelve-month smoothed, August 2011: 7

Anyone who has operated on the HF (short
wave) bands knows how variable the ionos
phere can be, Even without consideri ng the

other system factors of transmitter power , receiv
er sensitivity, noise, frequency, and so forth, the
vary ing ionosphere is always with us, creat ing
ever-changing propagation conditions that can
make our OX hunting or even ing listening to a
favorite station a challenging exper ience.

When we listen on HF radio and hear those elu
sive signals coming and going, chances are that
the changing ionosphere is the cause. Most of the
time, HF signals are stronger at night and become
weaker during the daytime , Those diumal effects
are easy to understand, because when the sun
shines on the upper atmosphere, more of the
gaseous atoms are converted to ions, and those
charged particles multiply and expand the ionos
phere to lower altitudes, At night sunligh t is gone,
so the masses of charged particles tend to dissi
pate and the ionosphere's reflection height is said
to rise.

However, even when a radio circuit is entirely in
day1imeor nighttime, the signals still vary because
the ionosphere is non-uniform, I've never seen the
ionosphere, but I suspect it would look like undu
lating cloud layers, and here in the Omaha,
Nebraska area I've seen lots of those!

With all that going on, how in the world do we
answer that age-old question "When will good
propagation occur?" The solution is to use a prop-

Sunspols
Observed Monthly, February201 1: 29
Twelve-month smoothed, August 2010: 17

10.7 em Flux
Observed Monthly, February 2011 : 95
Twelve-month smoothed, August 2010: 81

Ap Index
Observed Monthly, February 2011: 5
Twelve-monthsmoothed, August 2010: 6
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Fig. 1- The Reliability vs. Time-of-Day chart that graphs the path condition between a station in Washington State and
Chicago, Illinois on 40 meters, where the horizontal black line at the 50% reliabifity illustrates an opening starting at about
0030 UTC and ending just after 1500 UTC. The signal is well into the green during this opening (see text for explanation).

(Credit: NW7US, using ACE-HF Pro <http://hfradio.org/ace-hb )
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Fig. 2- The Reliability vs. Time-of-Day chart graphing the path condition between the same stations on 40 meters, where
the horizontal black line at the 90% reliabifity illustrates a much more limited window during which the stations will have a
reliable aso. This is the window that will most likely occur during 90% of the month in question (see text). (Credit: NWlUS,

using ACE·HF Pro)

x

Fig. 3- A plot of the radiation pattern of a typical Yagi anten
na designed for 40 meters, with a gain of 12.7 dBi. (Credit:

NW7US, using ACE-HF Pro)
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predicted reliabilities that equalor exceed 90% are those which
would exist during 27 days of a 30-day month. If we set our
required reliability at only 10%, then the predictions would be
less accurate , because they would show the conditions that
would exist during only three days of a 30-day month.

In ham radio operation , most users set required reliability
at a median value of 50%. However, for military HF systems,
90% is used. The military wants to know what connectivity
will exist most of the time; they don't care what will happen
only some of the time. A DXpedition will wish to use the same
90% value, as the team will want to know with a high degree
of certain ty when and where to direct their efforts.

Using ACE-HF (hltp ://hfradio .org/ace -hf), I modeled a cir
cuit from a ham station in Washington to one in Chicago, and
first specified a required reliability of 50%. Fig. 1 shows that
the Reliability vs. Time-of-Day chart is well in the green most
of the time in the 40-meter band (7.1 MHz). That is, the pre
dicted reliabilities are above the 50% black line of the chart.

I wondered what would happen if I used the more conser
vat ive required reliabi lity of 90%? With one click I changed
to 90% and saw the chart of fig. 2. Oh, oh. My nice circuit has
turned to mud! Except for the day1ime hours when even
50% wouldn't work (remember that lowered ionosphere) , the
predicted reliabi lity is now below 90% most of the time. What
to do?

Well, maybe I could increase power, but Iwas already using
a 1000-walt power amplifier. I had specified isotropic anten-
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Fig. 4- Using a typical Yagi antenna designed for 40 meters, with a gain of 12. 7 dBi, the reliability of 90% is more encour
aging; the same 40-meter circuit between Washington State and Illinois is open for a much longer period of time than when

using a lower-gain antenna. (Credit: NW7US, using ACE-HF Pro)

nas with a gain of +3 dBi at both ends of the circuit , so per
haps I could achieve more power by using directional anten
nas. Using ACE-HF's antenna analysis capability, I learned
that a typical Vagi antenna has a gain of +12.7 dB at 40
meters, as shown in fig. 3. That should work!

Sure enough, when I specified Vagi antennas at both ends
of the circuit, I could enjoy 90% reliability over a much longer
period of time, as seen in fig. 4. The band was still dead dur
ing most of the daytime hours, but it was nearly in the green
the rest of the time.

But wait! Why is it that when I added 12.7 dBi of power gain
at both ends of the circuit, 25.4 dB in all, the reliability didn't
jump to 100%? After all, that much gain is like increasing my
transmitter power level to more than 100,000 watts . The
answer is that reliability is non-linear.

Just for fun, I did some testing , vary ing antenna gain by
different amounts to see what would happen to predicted reli
ability. Starting with my original isotropi c antennas, I pro
duced the curve shown in fig. 5. Even with an equivalent
power level of more than 100,000 watts, the predicted relia
bility almost never reaches 100%. In contrast , a similar graph
of signal-to-noise ratio (SNR) would be linear; predicted SNR
increases dB for dB as transmitter power and/or antenna gain
increases.

Now here 's where statistics come in. ACE-HF (using VOA
CAP) computes reliability as a function of SNR distributi on,
which in turn is based on the specified required reliability. If
you specify 90% required reliability, then the model computes
SNR at 90% as:

SNR90 = SNR - SNRLW

where: SNR is the monthly median SNR

and SNRLW = (SIGLW 2 + Nup2) O.5

where SNRLW and SIGLW are the lower decile values of SNR
and signal, respectively,

and Nup is the upper decile value of total noise power.

These statistical factors are based on many years of field
measurements in which distributions of signal and noise
power were gathered during a wide range of ionospheric vari
ation. Thus, when one specifies a higher required reliability
factor, such as 90%, the statistical factors come into play and
effectively reduce the predicted SNR and predicted reliabili
ty from their 50% median values.
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Fig. 5- A plot of reliability vs. the combined antenna gain
between the two example stations. Clearly, using antennas
with higher gain improves the reliability of the propagation
in this 40-meter circuit (see text). (Credit: NW7US, using

ACE-HF Pro)

Getting back to my example circuit , I wondered what would
happen to predicted reliability in the other ham bands. Again
using ACE-HF, I created a Summary REL chart to determine
reliability over the frequen cy range . Fig. 6 shows the result ,
where the green areas are for reliabilities of 90% or more and
the yellow areas are for reliabilit ies of from 50% to 90%. The
figure shows that the lower bands are favorable at night , but
as daylight approaches the path , 20 meters and higher
become preferred.

One other ACE-HF tool is useful for understanding the
effects of higher reliability settings. As shown in fig. 7, I creat
ed an area coverage display around my example station and
selected the combined reliability selling of 50% and 90%. In
this case, I returned to the original isotropic antennas with +3
dBi gain each, and selected 80 meters for my frequency.

The resulting display clearly shows that higher required
reliabilities result in more conservative connectivity predic
tions. In the figure the inner curve bounds the area in which
reception with 90% reliability or more can be obtained. The
outer, 50%, curve shows that we can be assured of much
greater coverage if we don't mind that it may not be available
on half the days of the month.

This month we have explored the effects on HF communi
cations of the reliability, or time availability, of our prediction
and have shown how variable ionospheric conditions are
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Fig. 6- Another way of looking at the
reliability of the path between the two
example stations. The green area
reveals the time and frequency of an
opening during 90% of the month ,
while the yellow area reveals openings
between 50% and 90% of the month.
Red indicates reliability below 50% of
the month (see text). (Credit: NW7US,

using ACE-HF Pro)

Fig. 7- The area coverage map produced by ACE-HF Pro for the so-meter band,
with a transmitted power of tOOO watts using isotropic antennas. The smaller,
solid-blue footprint illustrates the area of likely coverage during 90% of the month,
while the larger area is the likely area of coverage during half of the month (see

text). (Credit: NW7US, using ACE-HF Pro)

On the higher HF frequencies (17
through 10 meters), fairly good day1ime
openings should be possible on paths
running north and south during May.
Fifteen meters will certainly be the best
bet of the higher bands, with plenty of
propagation also on 17 meters. Twelve
meters will be alive on the days of the
month when the flux is highest , and
those days will also create openings on
10 meters, although the lower of the two
will provide the most stability and open
ings. Another blessing this month is the
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affect the propagation of the shortwave
frequencies we're interested in. Winter
daytime propagation over a given path
may support higher frequencies than
the same path during the summer day
time, while the summer nighttime fre
quencies will be higher than the winter
nighttime frequencies on that same
path (partly due to the proximity of the
Earth to the sun, and partly because of
the change in density of the ionospher
ic regions due to changes in the aver
age temperatures).

May HF Propagation
As we move away from the winter short
wave conditions into the longer days of
summer, the overall trend in HF propa
gation is the opening up of the higher
frequencies into many areas of the
world. Some of these openings will be
longer in duration than during the win
ter season. However, the openings
occurring on the highest frequencies on
a given path can be highly variable in
strength. These openings are subject to
fading and could be short-lived. The
cause of this change is complex. The
length of daylight over a region of the
ionosphere, the intensity of the solar
radiation, and the density and height of
the various layers of the ionosphere all

accounted for by the statistical nature of
modem propagation prediction models.
As one might expect, the amount of
power we focus on the ionosphere is
paramount in determining the reliability
at our circuit, and that power is a result
of both transmitter power rating and
antenna gain.

We'll continue diving into the science
of the ionosphere and space weather,
as well as using computer software
tools that aid in understanding, analyz
ing, and predicting radio signal propa
gation. Stay tuned each month!
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addition of sporadic-E propagation to
the F-region openings. This creates
opportunities to make two-way com
munications between closer regions as
well as worldwide DX.

Most DX signals , and the most sta
bile paths, will be found on the middle
and lower HF bands. Look for peaks in
signals around the hours of sunrise, and
again just before sunset and into the late
evening . Daytime paths are best when
they terminate in areas where it is night.
This enhances propagation to remote
parts of the world and lengthens the DX
window. Twenty meters will be a great
band, especially on north-south paths.
Check this band around the hours of
local sunrise and sunset.

Thirty meters becomes one of the
great DX bands this month for those
who enjoy CW and digital modes. Look
for Europe and Africa early in the morn
ing through late morning , then north
south openings during the day if the
solar activity is lower. As sunset ap
proaches, look for the South Pacific ,
then Asia as the sun sets.

Beginning in the late afternoon, and
all through the night, 40 and 60 meters
should provide good openings both on
short paths , but also from Europe ,
Africa, and the east. Some DX should
be possible on 75/80 meters , and even
on 160 meters during the nighttime
hours, but signals are expected to be
mainly weak and covered by seasonal
noise. Static levels also increase notice
ably during May, and signals may sound
weaker on DX openings during the day
light hours.

VHF Ionospheric Openings
Possible occasional sporadic-E propa
gation will keep the VHF enthusiast
happy. Sporadic-Eionization is expect
ed to increase considerably during May,
and fairly frequent VHF meteor-scatter
short-skip openings should be possible.
These are likely to occur over distances
of approximately 1000 to 1400 miles.
Although sporadic-Eopenings can take
place at just about any time, the best
time to check is between 10 AM and 2
PM and again between 6 and 10 PM
local daylight time.

A seasonal decline in transequatori
al (TE) propagation is expected during
May. An occasional opening may still be
possible on VHF.The best time tocheck
for VHF TE openings is between 9 and
11 PM local daylight time. These TE
openings will be north-south paths that
cross the geomagnetic equator at an
approximate right angle.

Auroral activity is generally lower now
than during March and April due to the
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change in the orientation and position
of the Earth and magnetosphere in rela
tion to the solar wind. Watch for Kpval
ues above 6, which occur on days when
we see coronal holes affecting space
weather or the arrival of coronal mass
ejections (CMEs) a few days after a
major solar flare.

One meteor shower, the Eta Aquarids,
will occur in May. The Eta Aquarids is a
light shower, probably producing about
ten strong meteors per hour. This show
er has a good number of much smaller
meteors that are not great visually, but
can provide ionization off which you can
ping a VHF signal. The shower starts
around the end of April, but peaks
between May 4 and May 8.

An interesting event will occur on May
2Q-an annular solar eclipse . The path
of annularity will begin in southern
China and move east through Japan ,
the northern Pacific Ocean , and into the
western United States. A partial eclipse
will be visible throughout parts of east
ern Asia and most of North America
(see <http://g.nw7us.us/ygGUCH>).
This will create some interesting
changes in the ionosphere, possibly
affecting not only HF propagation , but
any propagation of VHF that is occur
ring in the E- and F-regions.

Current Solar Cycle Progress
The Royal Observatory of Belgium
reports that the monthly mean observed
sunspot number for February 2012 is
33.1, a significant drop from January's
58.3 and December 's 73.0. This con
tinues a three-month sharp decline from
the steadily rising activity over the pre
vious three months. Don't fret, howev
er, because as of the time we go to print ,
our local star is bursting with new activ
ity. As mentioned before and in last
month's column , it is typical of the fluc
tuation expected during the rise of any
solar cycle . The lowest daily sunspot
value of 9 was recorded for February 8.
The highest daily sunspot count was 61
on February 1. The 12-month running
smoothed sunspot number centered on
August 2011 is 59.0, up from July's 57.3
(we reported 57.2, last month; the keep
ers of the records sometimes make
minor adjustments after a careful
review). A smoothed sunspot count of
70, give or take about 9 points , is
expected for May 2012. Note how this
prediction is significantly less than what
was expected for April (see last month's
column) . However, these predicted
monthly figures are based on a mathe
matical model that is influenced by the
overall trend ; it cannot possibly take into
consideration the dynamic nature of our

Sun. This cycle has proven to defy all
predictions. It is this author's opinion
that we're still in the rise of the cycle,
and we'll see higher numbers again .

The Dominion Radio Astrophysical
Observatory at Penticton , BC, Canada ,
reports a 10.7-cm observed monthly
mean solar flux of 106.7 for February
2012, down a bit from January's 133.1
and December 's 141.2. The 12-month
smoothed 10.7-cm flux centered on
August 2011 is 117.9, slightly up from
July's 115.4 and March 's 110.9. The
predicted smoothed 10.7-cm solar flux
for May 2012 is 134, give or take about
9 points. Note again that this is lower
than the predicted figure for April.

The observed monthly mean plane
tary A-index (Ap) for February 2012 is
7, a slight increase over January's 6.
The 12-month smoothed Ap index cen
tered on August 2011 is 7.4, while July's
was adjusted to 7.3. Expect the overall
geomagnetic activity to vary greatly
between quiet to stormy during May,
much like April; refer to the Last-Minute
Forecast for the outlook on conditions
during this month.

In Closing for This Month . . .
I welcome your thoughts, questions,
and experiences regarding this fasci
nating science of propagation. You may
e-mail me or catch me on the HF ama
teur bands. Also , please come and
participate in my online propagation
discussion forum at <http://forums.
hfradio.orq/».

Remember, CO magazine is on
Facebook at <http://www .facebook.
com/CQMag >. For space weather and
radio propagation information on Face
book, please join this columnist's dedi
cated page at <http://www.facebook.
com/spacewx.hfradio».

Also, be sure to follow my Facebook
as well as Twitter accounts. This will
allow you to interact with me and direct
ly ask about space weather and radio
propagation. You can find the links to
each account on my main web page at
<http://NW7US.us>. Additionally, you
can "follow" @hfradiospacewx for
hourly "tweets" of space weather and
radio propagation data such as the
10.7-cm radio flux and so on.

At the time of writing this column, I
have moved from Montana to Omaha,
Nebraska.This is the same area in which
COs "Kit Building" columnist Joe
Eisenberg, K0NEB, resides. QRP kit
building and portable operations are now
being enjoyed, which in turn will inspire
some upcoming discussions of propaga
tion and QRP activity. Happy DXing!

73, Tomas , NW7US
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KJ3X 134,995 308 98 47 58 "KD4SM 32,058 '04 " 32 " 'K6,JF 19.740 '00 37 " 37 K9BJM 288.080 428 ", 53 "(OP: Kl 00Vj "N4AU 31,970 '" 66 29 20 "W80lA/6 18,476 m " 28 75 ..,,, 256,768 433 m 84 "N31YX 85,75ll 228 " 37 47 ' KI4SP 29,925 ", 89 34 40 'NA6G 15,900 ..9 24 24 58 KK7Z!9 224.985 408 '" 54 ..4
K3SV 60,976 '60 85 38 28 ' KK4R 28,956 '" 65 36 " 'N6FO 1,600 26 , .. " N9WKW 159,258 323 ", " 48
K3PG 43,120 '" " 38 " 'W41WH 25,531 '58 35 23 63 'N Q6E 1,012 25 , , 7 W9FFG 148,096 "3 '" " 43
KW3A 42.196 '" 78 34 25 °NR4G 24,634 '04 60 29 20 'N3FAW16 7" 38 " " 23 N9EP 61,353 '" 70 34 49
WB4PWZ/3 37,840 '" 77 33 , ' K4EOI 23,616 '" 62 " 30 "KF6HI 28 3,920 38 25 , 1 W90A/9 28 113.715 457 " 23 "WA3FRP 37.506 '44 59 23 32 ' W04MW 22,477 '08 58 " 34 'N6BHX 2,664 42 .. .. • (OP: W90A/91
~30B 14,283 " 58 " 3 "N4MUH 14,536 78 42 " " ' NK6A " 19.092 135 " " 38 K90M 21 453.4G7 '022 98 34 47
W3ABT 7.020 48 " "

, " KG4 SAW 14,240 73 .. 23 " ' K89S ~ 405.504 822 '" 63 72
lOP: WA3FRPj "KR4F 11,461 63 49 " 5 W1RN A 2,492,952 2533 20' 99 232 "K9NR 312.4&1 64' '" 56 ",.. " 76,329 '" " .. 34 "N3CZ/4 10,872 " " 23 " (OP:W K61) 'W9HLV 269.645 845 .., 44 47

' K83L1X , 781.120 '" 225 74 " 0 "WB40MM 8,487 47 " " , KR7X 1,258,530 "68 '69 52 '93 'KA9MOM 251.140 45' ", " '""WA1LWSI3 ° 620.776 m 'OJ 63 '30 ' KJ4WLN 7.738 56 " 23 " W6AEA17 963,792 1223 '" 60 '" 'AB90H 215,472 38' m 58 "'WB3Fll 445,004 '" '" 67 72 "AI4GR 6,678 59 " 20 22 K07AA 642,752 97' '38 66 '" 'KB90WO 126.084 374 78 J9 '"' WOBRI3 346.764 6" m 48 '09 'AJ41R 5,916 44 30 " " N3RGn 570,032 867 '" " '" 'W09T 106,575 257 89 43 "' K3GW 313,547 47' '63 54 84 lOP: KJ4LOX) H7TI 368,632 900 99 56 '" 'WE9R 72.051 206 " 40 ..
'WB9KPTI3 273,661 467 '" 80 ,m ' KI4EEV 5,767 62 " 20 32 KDlMSG 315,252 688 89 87 '" "KB90VG 57.275 '" 85 38 22
'N3ALN 182.320 358 '" 54 87 ' N5HOT/4 4,416 " " " 38 KS7S 306,210 '" '" " '" "N9LVE 57.()5{) '" 68 " 66
' KW3W 181.424 356 '" 37 64 ' KB4VG 2,440 29 " "

, WU6WI7 299,880 599 '04 " '50 "W9AKS 56,448 '" " 35 28
"K3GWf 175.856 349 '" 48 69 "K4XO 2,414 26 "

, 4 KW 295,472 50J '" 67 '" "W9WLX 33.024 '" 58 36 34
"AF31 156,699 327 ,.. 44 83 "W4ELP 2,400 .. " " 25 K7MKL 286,996 558 ..5 63 '46 "N9BT 29.869 '" 60 27 32
"W3BUI 121.107 252 .., 48 63 "W040 1,680 26 " ,

" WMS 272,246 599 '04 84 '25 "KF9WV 29.412 '" 62 40 27
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Alaska
867,840 1236

82.246 315
7,440 55
2,72il 49

28 30,303 236
A 396 12

Canada
292,221 366
106.023 225
47.450 187

530,228 747
28S.064 426
22.080 100

21 264,966 814

265,720 385
3.5 92,180 459

3,977,630 2807
780,435 884
517,145 581
102,070 248

33.005 124
13) 70 71
3.528 55

581.571 676
536,346 596
260,084 390

Jamaica
6Y6U A 6.010,598 3779 294 97 247

(OP;W 1UEJ

179 85 59
107 59 88
133 81 53
107 42 46
116 55 26
88 45 36
61 37 18
45 40 34
65 32 0
54 27 4
21 10 0
72 28 45
57 25 33
57 24 15
32 12 7
50 21 22
42 15 12
45 23 10

183 85 111
212 96 82
163 82 66
136 79 47
112 68 52
124 60 50
122 66 42
107 57 39
89 63 35
79 48 34
79 49 28
84 50 30
78 47 35
58 30 30
56 44 40
58 33 17
41 28 21
71 40 7
41 16 13
48 37 15
49 33 10
51 29 7
50 32 14
42 27 19
37 21 7
36 26 12
30 14 12
20 15 22
22 19 14
26 20 5
18 15 11
23 16 2
15 12 9
17 10 0
16 13 0
{OP, JASINF/1j

20 12 1
6 4 3
5 3 ,

53 24 25
46 22 19
42 22 10
28 19 6
59 24 21
53 21 30
35 19 23
45 17 10
39 19 13
40 15 3
28 7 0
22 13 7

7 e 8
34 25 7
32 17 6
13 11 3
10 11 4
6 4 0

42 23 14

144 71 73
81 38 32

115 55 36
67 34 3
36 25 29
35 19 7
30 19 2
26 16 8
16 15 32
54 23 30

106 65 56
100 57 29
88 44 26
68 37 25
67 39 18
48 21 0
51 31 0
36 26 9
22 9 4
6 5 •

74 29 31
41 24 14
40 21 4
40 17 15
20 13 12
14 10 8

184 79 79
123 59 27
65 36 29
12 3 0
60 24 27
25 10 1

, , 0
13 7 0

162 70 47
111 53 50
145 54 37
132 58 32
114 69 44
99 53 19
8S 53 36
79 42 27
!l4 49 19
72 44 30
8S 51 24
64 42 19
55 42 26
45 26 28
39 24 12
37 14 1
38 26 13
21 13 4
3 3 3

57 27 26
49 23 14
{OP, JA4XHF13j

'79
454
377
407

'"294
777
97

774
70'
25

'80
366
205
75

449
774
90

990
969
'02
408
342
308
320
274

'"784
79'
764
737
77J
729
72'
770
97

733
90

'09
89
97
OJ
64
60
68
49
48
34
32
33
22
20
25

27
77
5

245
207
' 08
79

237
795
72'
740
99
98
52
48
78
80
80
2J
22
s

4J8

506
407
254
77'
98
49
54
33

4J8
241
279
139
788
754
99
84
80
64
29

7
'98
74'
779

'"55
33

1034
308
749

"254
46,
2J

665
505
435
429
308

'"79'
207
224
204
787
743

'"753
79

"56
28
5

243
779

379.296
162,778
133,076
29,744
24,750
S,&62
6,324
4,000

24.318
71.904

152,544
118,&68
81,528
50,700
33,728
15,663
14,022
11,289
2,975

798
261,166

30,415
20,215
21.888

6,525
2,720

983.592
171,380
56,680

870
72,150

3,384
e

1.040
482.670
299,386
284,616
236,430
180,011
92,511
90,300
84,064
82,296
76,796
74,060
41,750
35,178
24,057
13,575
9,724
8,162
2,964

72'
74,140
43,516

543,932
318,008
250,446
221,325
140,461
137,735
35,728
32,011
26,093
23,290
2,263

28 272,745
109,595
55,392
11,220

21 38.130
21,&66

14 19,344
A 1.039,218

996,450
495,112
251,520
199,520
191,178
191,130
151,844
115,MO
80,500
73,632
71,012
57,440
53.808
37,940
36,828
27,810
25,960
23,MO
23,900
23,092
21,402
21,216
20,944
11,180
11,026
9,632
7,296
6,270
4,233
3,652
2,788
2,196
1,485
1,363

1,353
403
777

70.992
51,243
22,052
10,494
65.624
56,056
28,336
27,432
15,975
14,616
4,970
4,536
1,242

13.992
6,820
1,755

925
760

28,914

JATAYO
JF10PL
JAl lKA
7K4QOK
J01YRV
JL10LD
JE1SGH
JA1RTX
JA1KJW
J01SIM
JK1KSB
JE1l FX
JUSAM
JA1HGY
JN1ROV
JF1DMY
JR1HUA
JR1LZK
"JI1RXQ
'J A1BJI
'7 N2UOC
'JA1HFY
'JA1FRO
'JA1IZ
' JA1EMO
' JF1LMB
' JA1AZR
' Jll LAT
'JAl IE
'JF1MAO
'JA1NGW
'J A1BFN
' JA1MVK
' JA1RRA
' JA1SKE
' 7K2PZG
'7 M4005
' JA10HP
•JAl BHK
'7 N40CO
'7M1MCY
•JF1VRU
'JA1PTO
'JF10AJ
,JP1HUJ
'JA1CPZ
' JA1LZK
' JA1SCE
' JA1KEB
•JJ1LRO
'JP1LRT
'JA1PYP
'JA5 INFI1

1~~~~ ~
JA3AYO
JF3l0P 28
JL3SBE 21
JH3GCN
JG3WCZ
J03AGO 7
' JH3CUL A
,JF3NKA
'JA3 IKG
•JA3HBF
' JA3JM
'J R3NOM
'JH3WKE
'J03EYM
•J03PSJ
•JA3KKE
,JE3UHY
'7J3AOZ
,JH3PTC
' JI3f LA
•JA3JNO
•JA30AU
•J030VT
•JL30GI
'J 13061
' JH30MQ 28
•JMXHFI3

'J E10CL
' 7K30Z0
' JR1AHP
' JH1DGQ 28
' JH1XUI
' JF1WaC
'J ll HFJ
"JK1NSR 21
'JGlIH
'JF1PYJ
' JllSA I
'JA1HOM
' JI18BN
'JH1KIM
' Jll EWK
•JI1UDO
"JF1TEU 14
•JEl RRK
' JR1UMO
'J E1GIB
'JK1LUY
' JH1APZ

1:~~~r ~
JR2PMT
JA2ATE
JF2FIU
JA2CPO
JR2BCF
JA2fJF
JA2FSM 28
JH2BTM 21
'JR2PAU A
•JK2KNR
•JA2GHP
'J R2MIN
•JA2HBK
•JA2LCN
•JAZIXS
•JA2APZ
'JE2TU
' Jf 61HlJJ2
' JE2UFF 28
'JH2MYN
•JE2S0Y
"JA2HYD 21
•JR2AAN/2
"JJ2DWL

214 99 105
167 69 100

23 11 3
80 31 25

80 19

96 32 ss

237 70 47
248 89 27
121 39 °
80 38 8

100 33 0
98 43 15
52 18 0
44 20 0
44 11 0

266 89 46
199 56 34
212 76 14
186 58 11
153 46 1
126 36 0
153 57 12
121 45 1
131 44 8
168 64 8
94 44 38

109 42 8
86 42 3
92 42 11
74 27 1
72 26 2
60 24 2
57 24 0
17 11 3
53 14 0
28 9 0
53 19 10
31 13 0
70 24 1
55 17 1

226 79 50
191 65 17
96 31 12

101 45 10
51 18 0
8 5 •

56 24 0
43 27 27

70 27

106 51 21
43 29 5
21 15 1
60 25 12
59 24 4

101 48 11
62 37 6
54 31 6
60 30 2
56 33 4
37 21 °
36 20 °
35 28 12
32 19 0
25 15 0
19 10 0
10 9 1
7 5 0

62 25 10
7 4 0

51 16 4
26 13 3
50 20 6
40 18 2
, 7 •
7 , 0

197 69 160
(OP:Ik2Fll )

38

62 40
58 33

71 25

193 74 32
173 60 27
95 40 6
3 3 0

60 28 16
63 25 14
63 18 8

(OP, RMAY)
64 24 28

119 69 46
99 30 2

107 31 1
91 41 3
86 30 0
75 35 2
57 24 9
66 26 0
60 31 6
44 23 0
49 16 0
61 19 0
56 21 18
57 19 12
54 21 13
33 15 3

..,
65
J7

557
374
388
227
772
75'
73'
707
ea
5.
55
49
J6
77
70

484
2J

28'
'00
252
76'
32
73

1123
1156
240

3

'"."409

240
80'
435
275
293
259
715
74'
75'
724
87
69

577
497
206
772
62

273,764
12,859
3.219

136,235
72,819

141,120
45.990
34.216
27.140
25.203
13,572..."7,725
6.477
3.880
2,146

560
lAD

119,795
605

50,765
8.82il

41,648
20,52il

72.
325

864,708
783.900
78,255

54
63,440

119,238
95.319

74.124
432,666
155,759
97,161
89,100
72,964
45.472
33.750
33.028
30.555
12.663
11.115

123,760
48,165
43,296
40,832
7,905

Senegal
2,478,894 2016

28
zt

Soulh Africa
18,320 92
24,929 89

Sudan
21 1,061,533 1959

ASIA
Armenia

40,896 161

Asiatic Russia
1,389,804 1433

868,868 908
150,G80 357
116,550 352
106,533 310
91,416 218
29.610 160
20.032 110

21 28,270 218
A 1,385,856 1256

950.590 1228
779,462 955
437,070 600
399,200 781
367.092 819
279,498 480
267,200 596
249.246 504
246.000 375
175.120 392
121.953 294
72.312 215
65.685 178
43,962 163
37,000 154
27.434 128
19,116 98
1,922 24

28 94.001 492
6,475 64

21 30,422 155
9.284 89

14 143,840 595
33,288 172

Georgia
3.5 24,075 200

99~~;Og Kon4%7
30,636 135

India
1,207,710 1232

641,823 825
92,852 267
71,604 171
14,835 84

390 14

Israel
28 4,477 54
21 340,136 392

Japan
1,535,314 1337

928,032 1011

"Ek3GM

"6V7X

VU2LBW
' VU2NkS
' YU2RMS
' vtJ2PTI
' YU2ABS
"VU3DJQ

"415MY
"415CP

VR2XMT
"VR2VIY

ZS6RJ
"ZSlJ Y

"4L9QO

ST2AR

AsialicTurkey
' TA2/TA1CQ A 38,024 154

Azerbaijan
"4X9W 82,315 325

China

UA90G
RN9CM
RW9MZ
R8TX
UA9XF
UA9YE
R9CO
RT80
RA9UN
"RT9S
' RA9JS
' RU9Al
' UA9FGJ
'U A9AL
' R8XF
' RT8X
' RA9CUU
'UA90A
' RA9MX
'AL9 1
'RA9DP
' A9UG
' UA9AX
' RK9UE
' UA9SUX
'RK9FBE
' RK9AK
'UA9CGL
"RA9RR
' R90SN
"UF8T
'UA9KAO
"RX9FG
' RA9AFZ

UADYAY
RW(lAO
RK0SP
UA0BA
UADCW
RWDSR
UA0AYA

UAOSR
"UAOC
' AAOACM
' RAOWHE
' UAOWF
'RX0SA
'RA0AY
-aoau
' RO(lCO
' RYOAUI
'AZOSW
' UAOZC
' RNOSS 28
'U AOSIK/O 21
' RXOSC
' RW0LO
"RWOAJ 14

BD40H
8478
BA1RB
BA7CK 28
BD7LMD 14
"BD3RQ A
' B060T
' BOlLEN
'B03MF
' BD6AHU
' BOTDCG
' BH1LNO
' B04CD
'B03MH
' BHl IUM
' SH3DBY
' SD7MTJ
' BG6CJR
"BD7NWF 28
'SG6IF
'B D6PA 21
' BD6IC
' BG2AUE 14
' BA5HAM
"BA4SCP
' SY1DH

JA10VD
JflNHO

84 32 12
(OP: F51RDJ

62 21 47
60 21 50

60 21 27
l OP: EA9CFJ

23 14 39
14 10 45
61 24 56

11 10 45
133 67 135
35 27 37
15 16 21

37 32 43
79 51 140
84 55 84
46 37 58
11 12 40
9 14 19

34 40 59
11 10 48
80 60 153

110 67 171
73 47 166

(OP: VA7AM)
81 51 118
54 33 62
25 23 47
21 23 49
24 24 28
20 15 24

93 48 87
73 32 95
44 20 46

116 56 179
115 61 148
51 33 69
47 22 44
14 10 22

209 72 105
104 37 51

76 58 49
26 13 0
50 17 8

49 23 55
152 57 142
143 55 46
71 32 40
45 14 51

(OP: NP3SIJ
15 9 18

415 104 50 94
l OP: VE9HFJ

273 99 42 52
251 101 43 62
241 77 46 65
192 8S 29 40
125 39 13 22
64 32 23 41
5452290
62 33 17 22
34 18 17 12
5 4 3 1

978 215 84 148

494
' 25
79
47

97
" 5
307
767
72
37

'"272
727
672
744

476
754
727
720
53
79

Djibouti
83,840 238

23,100
484,410

17,523
4,524

23.072
292,410
163,905
48,786

7,812
2,898

30,723
36,087

463,526
449,268
414,128

211,250
50,362
24,415
22,320
8,360
9,676

222,456

134,907
121,952
109,040
62,775
22.052
12.000
10,125
9,216
3,384

'"
A 1.089,786

4,116 44

AFRICA
Canary Islands

A 1.243,692 1165
A 330,048 608

91,683 182
1.482 64

14 28.275 136

Ceulaand Melina
A 100,008 345

Costa Rica
14 1,032 19 17
7 4,961 49 27

Cuba
A 15.604 101 39 22 33
A 390.668 896 211 72 145

615,986 855 146 47 129
540,973 700 171 62 114
226,460 402 124 44 92
181,420 400 !l4 36 63
156,114 375 87 26 76
87.132 290 93 40 79
56,834 163 80 37 40
38,907 132 62 33 36
25,900 148 64 36 48
21,432 120 33 18 43
19,588 129 51) 34 34

23 56,551 267 40 16 41
21 218,805 681 70 23 52
14 55,224 243 55 22 40

17,056 105 43 15 24
50,610 267 46 16 43
23,463 152 43 12 24
22,848 121 40 13 31
6,032 65 33 11 14
4,216 78 34 12 16
2,268 130 40 14 30

DominicanRepublic
14 79,686 321 55 18 41
A 2,436,352 2060 225 83 188
28 20,345 119 33 13 19

l OP: HI8PLEfl J
14 38,016 186 40 19 37

Guadeloupe
21 188,110 593
23 265.275 796

auaiemara
14 25,080 197

20,769 154
14 238,149 789

Mar1 inillue
'F M1HN 21 100.224 394 59 19 38

Mexico
395,352 775
111,200 299
104,390 427
734,643 936
355,428 521

64,413 186
119,554 472

5,152 60

Puene Rico
130,848 676
727.623 877
196,420 340
58,344 185

166,760 664

' NP3YL

C02QM
' C03JN
'C0 2NO
'CM3RPN
'C02MS
'COBCML
'C02VE
'C03CJ
' C0211
' C02I K
'C06HI
'C02GL
'C02WL
' C08TW
' C06LP
'C 02CW
'C06EC
'C0 2IT
'C02KY
' C08ZZ
' C02XPR
' CM20RO
'C02RR

kP4JRS 14
'NP4BM A
'WP3GW
'KP4JfR
'WP4 WW 28

~m~R ~
XE1R 28
' XE2FGC A
' XE1XOE
' XE2S
"XE3N 28
" XE1 ZTW 21

' TI2WMP
"TI2KAC

' EE9X

"J28RO

'V E3AJ
'V E3GYL
' VE3KAO
' VE3EK
'VE3MCF
'VE3RCN
'VE3WA
'VASTPV
'VE3FZ
' VAJRNJ

VE4EAR

Madeira Islands
' CT3HF 23 129.812 477 59 23 10

Morocco
'5C 5W A 3.864,324 2561 230 79 207

(OP: CN8KOJ

VE5CPU 14
"VA5LF A
' VASRI
' VE5UO

HI8PJP
' HlnEJ
' HI8PLEfl

" H13n

VE6RRD A
'V E6S0 A
'VE6AX
'VE6MO
'V E6SKY
'V E6QJT

VA7HZ A
VE7HBS 14
" VE7BC A
'YA7ST
'CF7AM

'YE7SSM
-vorcc
'VA7CPC
'VA7oXC
' VE7BGP
' VA7MM 28

CG9HF

TG9SM
TG9AoO
' TG9ANF

EA8CNB
" EC8CQ
'EA8AOV
' EA8GP
' EA8ARG

FG5L.A
'F G4NO

98 58 164
26 24 68
25 19 18
10 12 18
12 9 42
e 7 5

45 34 33
60 25 10
53 39 20
57 33 10
47 32 17
36 23 31
27 23 36
37 18 12
16 11 14
21 7 0
82 17 34
64 21 18
56 16 10
41 14 4
50 16 41

228 101 178
271 95 167
189 82 162
205 71 166
242 92 156
178 60 144
197 68 132
181 83 122
139 54 106
171 64 99
171 80 81
134 64 114
144 71 82
104 42 100
125 53 60
121 45 36
83 49 71
65 40 36
56 34 54
55 32 53
91 34 2
64 48 13
40 23 20
20 18 17
10 4 0
51 22 27
28 15 15
68 28 52
62 21 54

197 67 145
164 63 119
110 49 108
123 49 43
123 58 78
126 63 63
100 47 97
104 50 103
96 47 95

105 50 37
105 57 76
91 40 34

111 46 0
72 42 58
47 32 103
89 45 25
77 35 52
47 25 70
72 30 15
56 34 52
57 33 47
37 35 39
56 31 10
48 26 13
34 30 43
40 27 27
42 27 25
30 22 37
31 22 34
31 20 13
26 19 37
36 18 14
40 20 3
34 24 1
31 21 22
34 19 0
30 13 0
26 16 7
18 15 15
16 18 20
18 5 6
5 5 9

53 20 4
18 10 28

4 5 44

76 Z3 38
104 37 36
70 22 38

136 57 91
140 54 82
51 22 23
66 20 43

134 58 88
41 14 55

271 81 208
185 58 126
185 70 98
86 49 38
(OP: VA2WoO)

46 26 43
36 20 25
23 11 22

243 82 153
230 91 134
111 41 78
117 64 78
115 48 52
63 17 47
68 21 39

206 68 110
193 67 92
182 58 116

(OP:VE3FH)
172 63 126
193 67 99
186 67 0

2102
1422
578
324
327
359
297
783
775
683

714
'06
703
et
70
84
95
5'
55
35

OJ'
159
'55
47

208

1500
'WO
1394
1407
'006
'093
737
734
79'
541
570
549
AD8
674
WO

'"379
760

'"747
773
70'
65
49
74

'"84...
707

7054
604
575
426
470
320
AD8
327
355
177
267
150
228
229
W3
270
799
345
735
754
744
99
83
72

70'
79
87
85
97
64

"72
50
50
53
52
50
3'
35
32
28
75

777
70.
705

2,585,024
1.697,605

305,44D
203,315
172,000
106,112

95.360
751,872
630,432
609.828

28.448
26}90
26}68
20.400
16.416
14.22il
13,244
8}10
3.526
I""

221,650
68.598
34.358

7} 29
40,018

1,652,820
1,552,629
1,308,526
1.066.S88

919.240
824.356
616.S38
609.880
4M .845
3S3.452
348.268
341.%2
276,210
226,566
162,792
122,008
109.620
46.248
42.048
37.660
33.909
32,250
11.869
4,675

588
40,000
10.440

148,000
160,016
871,579
463.S88
251.781
226.825
197,358
183.456
175.436
139,037
138.992
129.408
124} 12
105.600
88.8S2
73.616
71.708
69,006
60.584
58,078
40,950
38}66
35}57
19.647
18.139
16.617
16.585
16.450
14} 58
13.528
13.485
10,112
10,004
8,772
8.379
7.900
7.178
7,155
6.235
3.038
2.976
2,430
1}69

'"35,189
6,944
5,141

74

"
74
7
A

I.'

28
7

3.'

VY2SS
VE9MY
V010R
'VE9NC
'VE1Zo
' V01BD
"VY211

VE2E2D
VE2SB
"VA2UP
'VE2AXO
'VE2ESK
' VA2WA

'VE2KOT
' VE2SG
' VE2GGY

VE3DZ
VE3RTU
VE3EY
VE3FWA
VE3FJ
VE3CX
VA3TIU
' VA3SB
' VE:3IAE
'CG3FH

' VH JI
'VE3FOT
'VA3MJR

'A I9K
' K9WMS
'NV9X
' K9EMG
'KC9IL
' AF9J
'MlSB
'N9MSG
'AA9UF
'KV9W
"AB1JI9
' W9VO
' K9PY
'K C9IRO
"W9XVR

NIl XE
KIl RC
AB0RX
ACO<
ABOLR
KI60Y/O
KOJJR
KOJPL
N(JBlJl
WB(JKGN
K(JFX
K(JHB
W0RX
W0EM
KIOF
WOSHL
KOMo
K(JLoS
N(JKBo
KC0RH
K0FYI
KI0HA
KOTZ
KA0VXK
K(JLD
W5AP!D
NOKO
XTOoK
WIlGJ
'NTOF
' KOM PH
' K(JAo
'WN0L
'N X(JI
'K(JBJ
' WOTUP
'KS(JT
'Kl INGiO
' WORK
' N0MK
' WAOUM
' WOOVM
' K(JOB
' WG0M
' WA(JG lJO
'W B(JDLlJ
'K7REIO
'K(JWA
' NOlJJJ
'KAOEIC
'WOPC
' WOVB
' KJOB
' KG0REN
' WB(JULX
' N0S0
'K (JWIU
'KB(JNHW
' WC(JV
'K IOG
'KOFBV
' KOYQ
' WOMRM
' WONIG
' W(JGLB
' NOMTC
' K(JVG
'K (JSDW
'KD0NIL
'N0LH
'N0IBT
"NOOX
"ABOYM
'KOIDT

Kl7AC
AUG
KL5E
NL8F
Kl 8DX
"Al7L
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Thailand
27,450 138 55 20 0

836.583 1035 196 69 38

UK Bases onCyprus
611.985 1332 81 32 46
173.250 436 110 39 1

598 10 24 35
43 21 15 11
26 19 11 0

205 42 23 14
6 2 2 5

156 81 43 20
383 129 64 21
142 15 46 24
15 47 30 0
58 40298
262281

103 43 19 12
31 19 11 8
55 31 14 5

688 196 85 76
555 126 53 23

1031 89 33 34
211 119 61 25
186 80 40 19

83 51 31 2
73 45 22 0
5534232
5330140

430 66 21 24
194 46 19 17

913 176 71 96
840 181 79 17
387 112 61 54
362 111 61 65
314 103 59 34
147 53 44 30

93 48 28 11
64 40 26 10
20 13 8 5

241 49 25 20
26 21 13 1

602 125 53 7J
63 14 10 9

441 142 64 31
113 47 30 30
113 59 28 13

53 34 23 12
44 19 11 4

315 11 26 21
324 114 58 31
510 68 28 35
64 35 14 4

Corsica
' TK/D F6lY A 144.440 398 123 31 24

(OP: OF6lY)

296 118 142
(OP:OH6UM)

303 109 147
250 95 91
228 75 46
171 58 12
175 71 57
236 85 13

45 28 100
49 33 50
80 40 0
65 21 33
53 24 12

(OP: OH21l1)
20 12 5
48 14 9
41 11 1

153 56 16
135 52 12

60 39 30
58 35 31
37 11 6
33 15 1
5 7 22

57 24 15
47 14 15
18 3 0

199 68 0
193 72 38
153 66 32
166 69 41
192 65 13
163 50 23
166 57 36
166 51 10
158 40 24
164 62 48
169 53 16
141 64 39
169 53 10
154 52 23
136 63 57
157 53 0
147 60 12
153 48 0
154 57 15
158 60 31
132 45 24
139 57 30
139 39 10
118 47 33
140 50 25
143 57 24
165 53 14
116 4{) 10
139 42 6
127 49 19
153 65 15
123 48 19
109 37 0
127 44 14
115 43 11
112 41 7
101 43 25

81 45 41
128 46 9
104 36 1

76 46 30
82 40 17

104 34 11
85 40 25
80 31 3
(OP: RW6HJVl6)
63 29 10
70 34 11
73 33 20
67 33 10
69 28 13
67 18 0
69 20 0
59 39 12
se 19 9
66 30 12
53 14 2
36 20 23
50 25 14
34 20 19
53 19 2
49 11 4
39 17 12
37 28 10
44 18 4
30 15 2
28 11 3
24 15 3
20 15 3
18 11 0

(OP: RK4HZI3)
14 10 1
9 • 4
2 2 0

59 23 10
51 27 15
55 23 14
43 n 24
47 19 2
26 18 12
18 14 10
21 7 6
13 22 33
69 24 34
36 17 20
33 10 5
15 11 14
83 32 41
64 21 20
35 12 0
28 12 5
63 18 4

87 32 14
70 22 10

251 101 215
108 39 97
122 59 69
106 47 62
125 43 38
136 51 51
90 38 ,

419.190 769
389.658 620
349,643 653
318,180 512
308.340 549
299.720 647
288,185 519
276.259 605
262.404 607
233.996 368
228,956 463
225.212 424
223,416 495
221,672 473
220.160 344
218.190 480
215,277 425
213.663 546
206.790 415
206.421 390
178.086 423
163.850 348
153,184 401
148,500 337
141,900 307
135,968 250
135,952 368
125,330 358
118.932 296
117.195 268
116.966 219
113.050 299
102.346 380
99,160 251
94.302 306
87.520 261
82,472 218
78,824 199
77,175 233
73.320 259
62.168 170
59.075 196
57.961 214
53.250 152
51,1BS 265

48,042 205
45,170 167
43,470 165
35.090 144
33.000 143
31.960 182
29.014 155
28.380 102
23.124 104
20,304 81
17,940 135
16,274 86
15.041 77
14,527 79
13.832 68
12,608 106
12.376 71
11.925 68
10.362 76
4.888 50
4.494 47
4,116 40
2,622 27
1.566 26

975 18
135 12
·16 2

93.012 461
57.660 273
32.752 144
26.166 111
23.800 159
9,184 65
3,864 32
3.026 55

130.048 502
82,677 300
13.651 72
12.576 122
2.840 33

335,556 1000
98.490 437
8,507 97
5.625 58

13.695 454

EuropeanTurkey
34.919 157
88.230 424

Finland
3.374.920 2559

3,038,165 2559
1,582,660 1682

884,017 1161
514,176 999
440,259 595
234.134 306
148.780 315
60.588 185
46.080 174

116,815 363
47,793 223

2,997 30
26.554 173
29.913 268

243.225 541
138.106 337
43.860 129
40.424 140
17.334 157
6.272 60
2,550 25

46.080 218
35.492 219
2.352 61

France
3.413,526 2679

362.340 631
243.000 390
219.300 451
196.112 554
157,556 404
96,363 356

TMOT
F80HB
F2Ll
FaA"
FSOAM
FSGFA
Fl llHS

OH8X

OH4A
OHlUE
OH7KNM
OH30J
OH2BBl
OH5KW
OH2BCK
OH2XX
OH7FAE
OH5UFO 28
OH9R

OG4X
OH1SlC 1
OG8" 3.5
' OH2NT A
' OH8Hl G
'O H1XY
' OH30 P
-onan
'OH6FSG
'OH5VG
'OH8k VV 21
'OH8JJ
' OH9UFO 3.5

' TA1CM A
' TA18M 14

'R3FO
' R01B
'U A3DCW
' RW3WX
' UA4FEN
' RA3ZSK
' RA1ALC
' RA3ATE
'RA6C
'RNazIC
'R03M
' UA3OJJ
'R U4PH
'R NSA!
' R2PA
' UA3TN
' R3PA
' UA3PT
'RWZWR
'R U3XB
'RN30HU
'R U3WR
' RA30 H
' RW3PF
'U A3GX
' RA4FP
' UA6XES
' RA6HSM
' AU4LM
' RA3YBU
'UA6HO
'UA30CB
'RM2T
'RV4HL
'R A6MK
' UA4l U
' RA3f H
' RN3BW
'U A3MOM
' R4\Vl
'R030X
' RN30 HL
'RNJA,JK
'RGSG
' RW6HJVI6

' RN6MA
' UA3NFI
' RX3AFE
' RX3MM
'UA3UBl
' RV30 BK
' RA3QOG
'RV3IC
'RA3VMO
'RA6XB
'RV6ACC
' RV3YR
' RY7A
' RA6FUZ
' RK1AX
' R2EAA
'R07M
' RX3MX
'UA3SNJ
'RN60R
'RK6AOM
' UA10 MS
' RA3RCL
' RK4HZ13

' UB1AAZ
'R A3BO
' UA3RAB
' RUWC 28
'R 3BB
'RV4LS
'RV3LO
' UA4PAY
' RA3IS
' RW4NH
'R7BN
' RZ3AV 21
' RL3AW
'RW4LO
' RA3XEV
' RA4l K
' RM2M 14
'RW6AH
' RX4W
' RW3AI
' R4WAA

248 95 153
236 84 131
191 65 72
138 52 106
84 47 37
44 30 46
41 16 4
19 9 0
11 13 31

(OP: G3WVG)
69 29 51

(OP: GDORH)
56 13 26

tOP: G3MZV)
286 87 154
257 84 131
219 n 92
156 59 50
160 60 64
132 47 53
139 53 66
115 42 67
121 55 56
133 54 48
115 48 43
117 47 49
119 44 43
103 38 31
86 40 39

114 38 7
92 42 27

108 38 34
104 33 14
63 37 30
61 25 14
56 19 9
56 33 9
43 39 15
47 20 5
42 20 0
19 11 23
34 16 0
45 19 6
15 13 17

(OP: GOVOR )
4 2 0

41 19 24
54 16 36
46 15 24
60 15 28

306 108 136
330 103 68
234 n 55
227 82 65
149 47 50
185 n 51
190 72 57
201 56 0
97 45 70

132 61 53
190 70 26
161 72 3S
129 68 44
117 46 36
127 54 33
131 54 14

79 39 36
(OP: UAJPAB)

117 38 13
130 44 4

86 45 27
63 40 47
34 8 0
27 25 0
30 15 4
25 20 6
14 30 22
53 27 21
41 23 19
44 21 10
48 23 9
11 8 8
86 28 33
92 33 33
67 21 9
56 14 13
48 14 9
39 8 0

274 90 85
283 92 82
233 as 59
222 81 62
227 74 39
224 76 48
181 61 53
237 82 11
243 86 38
196 n 45

112 52 40
35 18 16
17 11 8
16 14 10
61 25 35
21 14 6
44 14 18

1M 11 108
208 8(1 75
190 73 77
158 66 119
26 16 45

150 58 15
72 38 55
91 38 25
61 33 32
60 29 4
33 24 26
22 13 6
33 15 23
32 5 1

4 4 0
13 9 0
51 13 4
39 14 9
50 12 14
45 10 3

9
2D

aar
93

289
iss

ts
"9
282".
355

28'

1550

"'"1012
528
494
496
423
364
353
'>4
352
323
290
200
272
307
2>4

'"ats
'38
tae
'""65
,>4

"44

""32

290
252

'"'59
>40
46
51
at
'"209",
' 25
92
te

1084
659
388
4..
m
282

1420
1267
1214

""990
937
869
769
6J4
625

.0
924

34.340
12,648
44.004
17,864

Estonia
344.556 160

19.251 110
5,292 57
3,960 36

103.505 350
2,255 26

34.884 233

53.105

1.896 .673
1,398,064

861,360
319,590
318,932
252,648
243,036
196,672
193,256
165,440
164,800
148,248
137,196
109,908
101,310

93,015
11,001
67,680
66.138
45.110
26,800
26,196
19,208
17,848
16,344
8,866
7,434
5,850
4,480
4,095

'"31.044
11,126
33.915
69.113

Denmark
1.336.203 1499

902.781 1156
558,960 682
542,626 622
66.468 219

218,094 454
86,625 217
86,548 270
37,926 141
24,552 145
14,857 78
5.863 60

20.235 127
8.930 132

England
1.696.320 1465
1,231,230 1146

725,208 1066
623,080 878
80,640 197
35,280 119

7,991 72
2,576 45

28 29.614 158

EuropeanRussia
3.155.400 3048
2,503,497 2290

885,120 1121
792,880 1010
622,380 1244
613,167 907
558,250 831
363,912 688
337,928 604
300,366 56()
283,998 486
272,556 458
192,559 304
186,463 408
145,948 311
138.106 J()9
106,722 304

99,960
82,236
64,622
61,500
10,878
6,968
6,272
4,437

28 108.138
53,429
22,576
22,050
19,680
1,512

14 355.593
246,638
84,099
64.651
21,584

3.5 24.299
1.410.158
1,247,153
1,019,088

803,000
731,000
693,912
566,990
537,240
508,295
423,258

'O K1ULE
'Ok5SWL 21
'O k3MO 14
' OK1HGM
' OklVPO
' OK1SI

ES4RO A
'ES2DJ 28
' ES1WST
' ESIABT
' ESllS 21
' ES600
' ES1HJ 14

M31 21 411.835 1035

G3T8K
G3TXF
GOHOV
M2G
GOGFO
G8UBJ
G3RTU
M0VBY
M5A

RG3k
RW4W
RA4HL
RN3ZC
RW6C R
RN3A
UA30GT
RK4S
UA3TCJ
RW4NN
RA3NC
RL2A
RW4FE
R7HF
RX3AE X
RA3H
RT3P

RA3FD
UA4NC
UA30 PM
RJ4F
RlSAIU
UA10 lZ
R6AF
UA10 RK
RlJDX
RV3A
UA3EAY
Rl30A
RV6ASU
R1AC
R3PW
R3BT
RX6MR
UA6AkD
RT4W
RV5k
' R7MM
'UC6A
' RA4FUN
'UA4ALI
' RX3IX
' RV3I N
'UA6SJY
' UA4HJ
'RN3Qa
'R W3lB

OZ5NJ
OllJT E
OV1A
OZ1FAQ
OZlAOL 28
' OZ6Tl A
' 017AM
'Ol6AGX
'0Z/O L3AR K '
' Ol 5Tl '
' 0110GO
' 5P5U 28
'OZlJ VX 21
' on AEI 7

'"
'G OMTN
'MOVAA
'G40BW
'G4SGI
' G3TDH
' M00SH
' M0 RYB
'G 8MIA
'G 3RLE
'GBAPB
'M0 GVl
'G3RSO
'MOTOR
'G6CSY
' G4WGE
' GSSNU
' G1FON
' M0TJU
'G OGOU
-errwc
'G 7Rl l
'2E0JXE
'G3lHJ
'G3 KMQ
'G7MJX
'G6NHU
' G3LOI
' G3IGU
' GOWHO
'M3C

'M0AFZ
' G3KNU 28
'G4 FKA 21
' M!V04RDW14
'G3VMV 1

o
49
s

27
'6

37 13

39 22 15
44 22 0
33 12 9

214 19 100
239 84 104
153 73 88
217 75 68

8(1 52 82
20 13 25
52 15 12
58 19 34

210 84 72
181 72 107
173 57 64
139 53 50
145 50 32
110 46 39
112 52 24
108 41 21

70 41 32
82 32 12
91 47 16
62 41 40
82 28 8

(OP: OK1UlE)
42 20 37

(OP: OK1 FHI)
58 24 4
50 30 11
47 21 9
32 16 5
34 24 0
14 10 7

216 91 114
206 84 91
215 14 88
193 63 50
222 82 38
176 67 39
170 71 55
139 51 27
113 45 25
103 31 12
96 30 39
63 19 11

59 24 54
89 32 50
77 29 55
62 18 44

235 79 103
197 68 121
99 41 24
79 34 7
41 28 25
45 24 1
46 20 0
43 22 7
22 15 5
17 3 0

140 51 15
(OP: G4lFE)

126 51 13
111 51 7
115 50 10

18 14 2

166 54
140 55
92 27
74 38
57 31

184 66

195 13 132
161 64 79
70 22 24
84 22 10
46 11 6

128 51 91
lOP: ON7BJ)

131 58 52
144 54 39

(OP: ON8AJ )
149 61 15
55 33 40
66 36 22
71 25 20
33 21 4
16 4 0
55 29 43
36 15 0
66 21 24

crete
11.932 61
1,788 56
7.722 10

288,990 666
179,985 426
240.275 581

5.236 69

333,303 620
305,256 588

267,900 411
42,240 135
38,564 141
35,960 166
5,858 50
1,000 24

126.619 392
13,311 128

101,565 431

EUROPE
Austria

288.200 590
215,452 380
103,788 409

63,801 199
45,384 162

Balearic Islands
444.242 685

Bosnia-Herzegovina
A 51.940 253 18 28 0
1 41.061 282 53 14 20

Bulgaria
A 266.696 514 117 36 59

16,660 141 36 17 15
(OP: LZ1ZF)

2,528 39 20 8 4
A 576.870 185 191 11 61

152,110 304 115 49 41
61,506 218 69 38 27
6,099 47 26 19 12

28 24.092 124 32 21 23

,
Belarus

A 1.156.609 1588
1,201,293 1515

648,811 155
623,934 970

A 545.832 836
388,878 645
312,872 458
169,260 362
130,113 309

82,928 211
14 350,625 919

71,052 359

Belgium
921.600 933
554,800 845
116,000 454

46,864 187
22,869 172

558.360 800

UniledArab Emirates
A 972.541 1273 168 49 64
28 262.104 130 15 29 30
A 293.584 433 150 51 29

Uzbekislan
21.094 149

West Malaysia
371.830 690

Croatia
28 231.284 629
21 433.314 981

361,284 866
1 282.120 1016
A 1,104,216 1202

840,708 911
79,212 218
31,200 129
20,680 94
15,132 104
13,068 96

9,432 66
1,428 25

3.5 1.140 32

Czech Republic

~ ~ ',~~~:~~ m~
611,672 763
350,280 420
193,884 341

28 13,630 93
1 72,601 468

52,170 198
A 116.286 898

691,920 789
508,620 815
292,336 514
224,730 449
140,205 299
130,848 296
118,830 324

55,913 196
53,172 210
49,588 132
47,762 124
31,506 136

31,482 134

21,156 124
19,110 98
13,321 75

9,805 87
8,584 51
2,666 32

'E73 PY
' E19S0

'Uk7AZ 21

EA6l P

SV9AHZ A
' SV9FBK A
'SV9COL 14

EU1AZ
EW800m.
EU6AF
'EW8DZ
'EW8OG
' EU4CO
'EW6FX
'EW7LE
'EW60M
'E U10X
' EW6EN

' OE5PEN
' DE3RTB
' OE30 MA
'OE9HGV
'OE2LRO

'ON5GO
'OPaA

' ON5RA
' ON6AT
' ON7BT
'ON4VMA
'ON6FC
'O N6UF
'ON4CT 28
' ON3DI 21
' OSOS 14

Ali5EE
AlilBk
'Ali5BR

OK2SFP
OK10BE
OK6A B
OK2SG
OK1FAV
OK2BXW
OK2SAR
OK1MSP
'Ok1VRF
'O K1 WCF
' OK10 KO
' OK2UHP
' OK1HEH
'O K2PA O
'O K1 0EI
'O K2SPO
'O K2JNB
'O K5lH
'O K2QX
'O K2BJ
'O K1 KMG

' OKH

'O K2SWO
'O K1HL
'O K1PMA
'O K7CM
'O K6RW
'O K2CLW

9M2CNC A

9M2lO
9M2COC
'9M2 NNM A
'9M2 0RL 21

9"4WY
9,".
9A9SF
"'<AX
' 9,uZI
'9A3BIM
'9A8A
'9A1PC5A
' 9A61T
'9,1,12,1,0
' 9,1,61
'9A2BW
' 9A5ALl
'9MAl

g¥J~ ~
ON4AlY
OR3A
OOOA 14
' OP18 A

Ll l BJ
L11794MAB

L13CB
'U5XQ
'L12FQ
'L11 BY
'LI4BU
' LZ2J"

15 28 0
(OP:JT10A)

211 66 46
(OP: Dl2RMC)

214 68 98
155 55 31
29 10 0
81 32 33

93 30 0
32 10 0
45 13 18

95 32 29
lOP: UA4LCQ)

113 44
14 26
51 18

82 41 22
21 21 9

181 84 28
88 42 0
51 43 11
57 34 11
e 6 4
7 7 e

13 41 83
102 59 58
106 65 31
21 16 10

124 48 0
32 10 0
91 32 48

181 63 9
126 45 3

71 33 5
51 18 0
10 4 0
82 28 17

251 91 132
84 59 38
51 20 19

111 85 41
18 15 12
28 17 6
50 23 25
47 20 28
41 18 10
51 18 4
60 24 10
32 22 13
3 2 2

128 62 26
12 9 0
24 14 0

101 39 26

60.168
231.220

52,925
15,246
10,472

2,015
22.052

3,420
6 .650

672,588
307,444
447.096
143.910

63,523
18,564
12,998

6,785
4,620

127,413
45,592

839.694
798,690
239,258
246 .261
160,328

43,942
22,227
13,072
1,508

62,698
2 ,240

369.974
4.554

277.992
35,096
31,300
10,764
3 .140

100,300
168,287
182,876

8 .427

208.593
4,888
1,380

34.918

'"

270.802 468
210,465 471
150,288 272
10.017 67

Kazakhstan
215.860 478

7,308 62
667,290 1492
513.597 720
269,178 580
43,818 163
22.770 125

504 12
215.900 646

Kuwall
204.844 437

Kyrgyzslan
206.455 501
46 .800 194
11,520 347

Lebanon
137,268 396

5,586 63
102,828 506

Mongolia
147,805 622

SaudiArabia
1.091.417 1174

1.463 .000 1353
513,330 751

6,201 60
39·U96 952

South Korea
84,111 243
10.203 67

567.502 725
53,560 160
37,590 167
29,478 110
1,764 45

122 13

Taiwan
237,384 443

3,612 85
9.652 111

Tajikislan
667.212 1614

2,869 .920 2164
99,550 207
40.050 177

416 .625 512
4,815 43
4,743 34

52.822 220
42,370 158
19,182 100
50.007 237
38,822 163
21.M2 153

63 4

' 005NJ
' 0 05NF
' 005Pl 28

EX8AB A
'EXlU A
'E X8AI 14

9K2HN

JT1 F 14

'JR3R IV 21
'J E3EVI
' JP3BHC
'JL3 TMH
'J L3MCM

JH4UY B
J0 4CTB
JH4BTI 21
'JE4M Hl A
'JI4JGD
'JF4 RKC
'JI 4UEN 21
'JN4 UUS
'JH4GLG
'JR4GPA 14
'JJ4C OW
'JR4VEV
' JH4WUI/4

JE5JHZ
'JASSUD
,JJ5HUD
'JA.5FMT
' JA.5CUX
' JA.5ENO
'JA5Bll 2B
'JA.5XPD
' JG5DHX 21

JA6BZI
JH60 FJ
JA6WJl 28
'JA lIST/6 A
' JR6GIM
' JFfiMGC
,JH7IPR/6
,JK6JAB
'JAfiTWS
' JH6WHN 28
'JAfiWFM

JA71C
JA7BME
JH70XJ
'JA7VEI
,JEl HYK
'J H7IMX
,JL70TC
'JP7AWO
'JA7BOM
' JH7RTD 28
'JA7 KDC 14

JABTR
JABMXC
'JABEIU
,JABCEA
' JR80 RC
,JE8KKX
' JABIJI 14

JA9CWJ 14
' JA9l X A
'JH9KVF 28
'JE9MBV/9 21

JH91NP
'JA OCGJ
' JAONFP
'JR OBUl 28

BVlEK A
'BV4VQ 21
'BV4VR 14

UN 8PlM A
UN 9PQ 28
usn 14
'UN7CN A
' UN7T OB
' UN8PT
' UN3Z 28
' UNSJ
' UN7J X 21

EYOA 21

DS5QU A
HL3AMO 28
' HllVA U A
' Hl 2CFY
' OS3BNU
' Hl 5JCB
' OS2GOO
'Hl5YI 28

HSOZOV 28
' E2lYDP A

2C4L1 21
'ZC4MIS A

HZ1F1

' HZ1PS
' 7Z1HL
'HZ10G
'7Z1SJ 28
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F5RJW 92,21 7 248 ee 37 52 'DL1BA 60,643 137 65 32 52 IW(lSAF 81,169 214 73 40 44 Latvia
F6BIP 56,810 156 52 36 42 'DH7LF 55,796 222 49 26 41 I5JFG 71,375 203 49 36 40 Yl2CZ 401,450 489 zu ta "F4FNl 48,972 197 76 33 23 ' DB1Rl 54,940 165 56 41 35 IW1CO 70,082 223 65 36 33 Yl5T 282,808 481 11. 53 69
F50E 47,994 239 72 22 20 ' DKlU M 54,264 195 76 32 25 IK2AHB 41,654 137 67 38 13 (OP: Yl3DO)
F4FGB 1,224 20 4 5 15 "DL1JGG 52,640 197 87 37 16 113KSO 29.103 126 60 33 16 YL21P 114.381 296 117 49 13
F5CQ 28 98.148 306 5. 21 46 "DJ8UB 50,765 182 ~ 3-1 25 111RFL 22.890 92 52 34 23 YL9T 3.5 2.328 47 19 5 u
F5VML 10,166 85 20 14 72 "DK4RL 49,911 150 60 39 28 IK5MEQ 5.727 45 32 25 72 (QP:YL2TWI
F5NBX 21 129.810 397 ee 25 47 "DL2GK 46,B72 160 65 26 33 IK3ASM 28 17.073 93 27 20 16 "YL2QV 179,361 321 124 54 41
"F6HRP , 818,640 88. 187 " 126 "DL4EAX 45,593 176 81 28 18 IZ50KJ 21 379,668 857 88 29 57 "YL3AID 97,272 279 9. 37 41
"F5VBT 602,556 993 216 66 16 "DL2DWP 45,440 172 82 35 11 ID3K 39.4S4 163 42 22 3-1 "YL3CU 141,11)5 592 69 18 28
"F5RD 41)6,890 665 137 60 61 'DL8MAS 41,895 15' 79 39 15 IZOGXM 15.695 79 32 14 27
"F8BNN 244,970 424 143 51 68 ' DL1ET 40,449 127 95 44 0 IZ3GOM 14 366,876 1051 .. 28 .. Lithuania
'F4FHZ 171,754 388 123 .. 44 'DF5AN 39,732 142 71 37 24 IN3QBR 3.5 81,750 556 52 12 11 LYSE 6,319,620 3575 382 132 197
"FlI WH 1&4,640 351 127 44 39 "DL5HF 36,252 165 72 32 10 15WNN 15,224 198 39 5 0 l OP: LV2IJ)
"F5AXG 160,446 322 117 53 51 "DF2KD 33,135 170 56 35 20 "IW2MXY 694,203 850 203 76 82 "LY2BV8 195,481 354 134 55 ..
"F4EUN 158,844 396 147 46 24 "DL7ACN 32.745 124 54 33 24 " IK2DZN 659,928 726 185 71 116 ' l Y2FN 57,754 197 82 39 13
"F6GCI 132,300 269 115 52 43 "DF1LX 31,978 124 70 29 19 " IK3XJP 583,680 642 206 80 94 "LV4K 26,000 119 69 24 7
"F6FTB 130,752 298 100 47 45 "DL2RUG 31,501 107 42 27 40 " IK5ZUB 502.265 634 176 61 ea "LV2TS 9,625 77 34 15 6
"F6EWX 92.750 243 107 40 28 "D08PP 29,866 139 59 28 22 " IR2ITA 441.375 651 177 69 75 'L V2WN 3,150 49 26 7 2
"F4FOR 87,016 320 107 31 8 "DK9MS 28,404 109 52 32 24 (OP: I12EWMj
"F5GGL 55,014 137 so 55 28 "DC4UX 27,800 137 65 29 6 ' IK1RKU 431.235 571 176 ee 7J lu xembourg
"F8PMO 22,770 109 61 34 4 "DM55JES 27,328 109 63 30 19 'IOVOV 354.016 494 166 69 61 LX4A 28 231,553 677 60 ea 50
"F5PJG 32. 11 10 6 n (OP: Dl8ULF) "IZOfJAP 284,550 449 148 63 80 "LX1DUC A 40,051 156 69 35 17
"F1AEY 28 101,556 372 56 26 35 'Dl3BBV 24,970 63 55 41 14 'I K5RUN 222,345 297 172 67 ""F6IRG 63,960 23. 41 23 40 "DK4EF 24,035 123 60 30 5 "IK8MYM 220,849 360 161 69 39 Macedonia
"F6DBD " 15.060 129 49 10 2 "DL4TL 23,128 100 45 27 26 ' IV3ARJ 216,027 424 159 53 31 Z32XU 28 4,641 50 17 13 •"D01SRB 21,804 118 41 24 14 " IV3BCA 187,636 417 137 37 54 Z35T 21 592,200 1298 97 3-1 57

Germany "DL6CNG 20,280 81 53 36 15 " IZ8£R 169,604 381 118 48 52 Z36W 7 249,948 85. 68 22 "DL11AO , 2,955,216 2114 294 104 181 "D01CDE 19,359 101 42 30 9 " IN3BIV 168.948 300 112 52 64 "Z33A , 270,396 665 143 47 13
DL5JS 1,225,217 1117 236 83 138 "DG1RPU 18,437 92 45 35 23 " IK8NBE 164.573 377 135 50 14 "Z36N 28 87,630 276 57 25 33
Dl 6.J Z 1,147,988 1152 244 85 107 "DGO£K 17,765 99 55 27 3 " IKWEK 164.340 364 125 55 40
DF9GR 1,071,850 1071 259 87 96 "DDlUN 14,840 84 24 20 26 ' 17/IN3IZT 163.438 391 122 49 38 Malia
DK9WI 673,180 260 216 82 90 "DG3RCE 14,400 96 51 18 6 ' 12XlF 160.571 373 128 44 46 "9H31P 28 171,457 '26 67 24 30
DF 2RG 660,096 686 209 81 92 'D0 7Ml 14,300 98 31 17 17 ' IK6UBV 160,268 347 125 49 32 (OP: HAJJBI
DK6CO 657,702 765 211 74 81 'Dl2ARG 13,260 94 44 21 0 " IZ3GOG 154,336 256 127 59 26
DL1 RYD 553,052 677 213 75 7J "DL3DXF 12,972 ee 47 33 14 ' IOGIA 140,818 367 124 46 11 Moldova
Dl4ME 538,780 834 208 70 32 'DJ30B 11,454 70 26 17 26 " IK2YSJ 140,192 316 121 48 39 ER4A 5,026,543 3368 347 121 179
DL1STG 522,560 614 208 87 7J "D03NO 9,945 69 30 19 16 "IK5UAN 126,075 248 87 46 72 (OP: UT5UDXl
DF2TT 422,304 556 192 7J 67 "DB3K£ 9,891 62 25 19 19 "IKOCHU 113,634 275 91 40 46 "ER3AU 708,482 .93 223 15 60
DK1AX 420,564 639 181 62 60 "DL6RBH 9,815 62 28 23 14 "l l 51LK 112.710 23-1 83 49 63 "£ROFfO 519,370 695 219 7J 42
DK8EV 399,424 561 160 58 90 "DM5JBN 9,486 71 43 19 0 " IK5m 111.931 311 103 32 38 lOP: UR5FEO)
DJ6TK 389,064 564 181 68 63 "DL5ST 9,086 59 28 22 9 "1281N 88.749 236 98 39 34 'ER31Z 176,2SO 322 139 60 36
DF2MC 335,400 530 123 63 74 "DL1CI 8,236 66 32 17 9 ' IK2WFN 88.509 244 99 40 24 'ER5DX 143,010 269 162 65 u
DC9ZP 307,377 446 165 7J 49 "D05HAI 6,664 61 28 16 5 "IOHJN 87.696 236 94 39 41 'ER6A 122,342 353 96 45 25
DF5BX 290,714 443 151 61 62 'DK9BW 6,588 59 31 14 9 ' IZ8JFlJ1 83,905 272 125 42 6 (OP, ER1LW)
DlSSE 277,920 500 135 57 48 'DL4RCK 5,922 63 28 19 0 (OP:IZ8Jf Ul) "ER100 28 2,915 31 17 13 5
DJ51W 235,224 436 146 60 36 'DB3l0 5,665 45 27 15 13 'I V3XZG 81,136 187 92 45 39
DF3EH 224,680 468 96 44 65 "DGSAAP 4,992 51 32 16 4 "IK7WPD 80,136 285 99 46 23 Nelherlands
DC2VY 209,456 378 136 56 55 "D04HBK 4,730 37 24 17 14 "IW3GXW 73,472 196 41 3-1 37 PAllV 2,250,925 1819 246 .. 188
DK410 194,656 368 121 55 48 "DG1MHC 3,950 34 22 18 10 ' IW10LH 72.000 205 85 41 34 PA3GCV 496,908 625 148 69 104
DF8JK 165,222 424 135 46 20 "DF1 LON 3,160 32 22 15 3 "IK2AUK 70,785 207 89 41 35 PAm: 350,244 543 149 60 67
DL7UFN 164,475 278 79 53 83 "DLNRG 3,024 35 25 12 5 " IZ2EEV 69.108 285 95 36 25 PA0WRS 337,932 460 153 63 82
DL80S 161,325 351 170 69 u "DF4PD 2,960 40 26 10 1 'I K1WEG 57.988 196 90 43 0 PA0BWL 197,132 353 88 52 81
DK4L1 132,990 303 111 5. 34 "DJ3AN 2,829 24 23 17 1 ' IZ1GlX 57.218 167 57 38 39 PA0LDU 178,340 310 126 67 48
Dl BCA 122,941 239 77 43 7J "DJ1RK 2,508 30 15 15 3 ' 104UI 52.026 173 78 34 26 PA5TT 130,187 257 112 54 45
Dl5ASK 104,468 261 105 5. 27 'DL1lAE 2,024 72 33 11 0 'IN3JJI 50.960 23-1 74 27 3 PC2C 31,376 144 78 28 u
DB9EX 88,288 197 101 47 30 'DG1ATN 1,782 41 20 7 0 "IV3RVN 50,858 227 90 28 0 PA3GVI 24,346 122 56 20 "Dl 7UMK 87,373 244 108 43 ta 'DJ1MD 1,584 21 20 13 0 "l l ABT 49,640 168 78 42 16 PA2AlF 20,254 105 48 28 6
DM5EL 69,440 251 63 38 11 "DGOAM 1,333 24 14 13 4 "IZOKBA 46,206 178 71 45 37 PA3BWK 13,192 99 49 15 4
DUMR 63,450 210 72 37 32 "DC2IP 1,000 24 11 9 0 "IZ2MHT 44,835 126 57 39 51 PA1CW 11.160 103 43 15 2
DK1AQ 51,561 127 75 45 33 "DL2AJB 450 10 9 9 0 "IK2NCF 44,403 165 58 32 33 PC3H 10,200 93 4. 18 2
Dl8RDl 47,360 164 69 37 22 "DL1CW 26 4,797 43 14 10 15 "120RX 38,378 126 66 35 32 P140X 28 384,945 92. 78 32 55
DL6ZXG 39,204 141 63 38 u "DL5KUD 21 118,188 317 79 28 40 'I K7NXU 37.030 124 5. 31 34 lOP: PD1DXl
DJ4PI 26,565 102 59 30 26 "D066Z 42,390 199 44 16 30 "IZ7EUB 36.2SO 101 55 43 27 PAJEVY 21 290,699 777 67 29 53
DF6RI 21,165 117 46 21 ta "D03SP 7,975 69 37 18 0 ' 14r1 RH 35.631 115 41 31 39 "PA3DBS ~ 687,582 893 213 77 67
DK7MD 20,564 74 42 32 23 "D04TP 2,686 34 • 7 19 "IK2IKW 35.298 145 65 36 5 'PA00 416,650 491 145 75 105
Dl7UG 15,050 83 48 26 12 "D01DXX 312 8 7 6 0 ' IZ3LEV 34.960 136 70 31 14 'PG7V 415,296 61' 162 57 69
DKOIU 10,812 103 93 11 2 "DL1DTL 14 48,000 218 81 18 21 ' 181EO 32,330 119 73 37 12 'PA3T 391,601 574 168 69 64

(OP: DJ4KW) 'Dl8RCl 35,1 90 160 65 19 18 'I Z2PCJ 29,887 98 56 34 31 ' PAOABM 300,288 481 165 62 49
DlSMG 2,345 27 22 13 u "DL8DUL 13,456 109 35 12 11 "14DZ 29,440 149 74 31 10 'PA3ANN 284,510 615 161 51 "Dl lEJA ta 2 2 1 u "DL9NEI 3,168 38 23 11 2 'I ZORVC 28,531 132 64 30 9 ' P£2K 201,150 396 124 53 48
DL3BQA 28 233.464 581 79 32 43 "DJll MCZ 87,514 458 56 15 25 "IZ3NVR 28,413 123 55 25 19 ' PA3ACA 179,310 362 118 48 49
Dl8USA 5,832 38 26 18 10 "DL8ZU 23,436 204 43 11 9 "IZ5BSA 28,361 194 60 19 0 "PA1RBZ 155,664 398 11. 44 30
DUOBO 21 56(.080 1243 87 32 57 "DL1AIW 35 31,212 279 48 10 12 'I K1QFH 27.966 109 72 33 13 ' PA3CMf 121,110 354 113 38 14
OJ"O 21,024 116 24 17 32 'll40UR 27.485 114 74 28 13 ' P03£M 120,400 302 102 39 34
DK4WW 14 81,328 363 69 22 13 Greece 'I K1MTX 27.141 107 60 33 16 ' PAIOL1EAL 79,040 202 75 38 47
DJ2VE 7 2.(,960 195 .. 9 9 SV1GYG , 366,030 669 125 55 65 ' IZ1DXS 25.38D 97 48 31 29 (OP: DLlEAL)
DL1SWB 35 62,136 500 51 11 10 SV1JGX 336,905 806 152 62 1 ' IW6PWC 22.374 83 67 30 16 'PA3ARM 77,285 252 89 36 20
Dl2SAX 25,653 301 42 8 1 SVlGJV 156,145 397 110 43 34 "IK1TWC 20,655 93 40 32 13 'PA8KW 57,000 156 79 4' 33
"DM3HZN ~ 768.621 941 194 71 92 SV3GKU 114,380 295 94 42 36 'I W2f UT 19,680 94 22 17 41 ' PA2CVD 60.600 210 74 25 16
"DL8ZAW 428,110 583 162 63 85 SV8J£ 13,770 73 35 24 26 'I V3BXV 17,487 103 52 25 10 'PA4B 48,070 151 47 30 38
'DJ1DJ 406,252 560 170 67 71 SV1CJF 2,139 93 19 12 0 ' IK3CST 15,308 80 42 24 20 ' PD2JAM 46,920 205 80 29 11
"DJ5TT 394,188 570 172 68 67 SV1MRV 1,584 36 25 11 0 "IV3DYS 11,856 99 55 19 2 ' PD1EJA 38,S88 163 64 27 17
"DL6SFR 310,526 523 161 60 57 "SV1NQX 187,083 521 113 37 19 "IZ3KSP 11,656 92 4. 18 4 "PA3GDD 30,870 147 60 31 14
"DL1ARJ 304,956 574 159 60 39 "SV7CUD 48,117 191 00 39 0 'I W4£Q1 10.404 59 23 19 26 "PD5W 29,760 143 48 25 23
"DKlLRS 299,638 610 15' 51 24 "SV2HTI 6,554 64 40 18 0 "ll4RWU 10.286 75 49 18 7 ' PAOFLE 27,857 152 62 26 1
"DL1APX ~0,924 523 167 5. 40 "SV8KDU 2,014 26 23 15 0 'IZ2GLU 10.010 79 45 19 1 ' PA5W 25,466 124 77 26 2
"DF3IS 279,130 490 159 58 54 "SV1FLO 26 42,874 165 38 29 30 "IW2JRV 8.645 67 32 19 14 ' PA1VC 20,586 103 58 25 11
"DL5ZB 252,538 345 124 66 96 ' IZ1TRG 7.992 59 37 21 16 'PA3GEO 17,466 101 56 23 3
'DF6WE 248,321 492 147 54 38 111~~:rnseX06 ' IZ6PTl 7,250 67 35 15 0 'PA5KT 13,104 81 36 " "'DK3WN 244,767 441 152 57 4. "GUOSUP , 222 78 11. 'I ZOPMV 5,661 59 36 14 1 ' PC5D 11,934 73 46 22 10
'DL1MAJ 241 ,066 368 124 52 81 "IZ3TFl 5,512 37 15 16 21 'PAOVST 9,453 55 24 24 21
"DLSGAC 235,480 404 107 48 77 Hungary "IK20IN 5,253 65 30 14 7 'PE1MMZ 8.778 58 32 " 16
"DLSJBW 216,660 430 146 54 30 HASSE , 340,291 587 137 59 85 "12WIJ 4,186 93 14 11 21 ' Pf lD KW 1,914 33 22 11 n
"DL30H 215,050 371 136 60 57 HA5AWT 28 74.942 258 " 27 32 "IW1RIU 3.588 32 21 19 6 "PI4TIL 36 8 7 5 n
"DGOKS 211,344 356 129 59 5. "HA7YS , 194.700 439 ". 53 21 "IZ20GF 3,120 38 21 12 7 lOP: PFlDKW)
"DL5SWB 194,064 419 125 49 34 "HA8XF 171,424 464 120 35 21 ' IW310D 2.457 27 22 16 1 ' PC5f 24 2 2 2 n
"DR9P 191,698 457 120 45 37 "HA3DU 102,675 227 100 45 40 ' IW0FEK 1.508 25 20 9 0 "PABMIR 28 56,7M 201 49 23 32

(OP: D09PL) "HA7W 80,592 269 97 36 13 ' IK2AOO 1,421 20 13 9 7 "PDBWR 14 25,690 184 52 16 2
"DJ4M H 189,272 373 193 54 44 "HA5DMM 71,136 206 87 44 25 ' IZ8GBT 1.334 16 9 12 8 'PDl KSA 24,656 171 5. 16 1
'DK9ETM 184,665 470 121 33 41 'HA2ESM 2,208 29 5 5 22 ' IZ2CSX 1.316 20 16 11 1 'PA4EA 2,581 42 20 8 1
'DK6NF 182,439 303 113 57 63 "HADLW 26 14,335 8A 25 20 16 "IK7PTX 1,196 20 17 9 0
'D03PKE 162,870 389 94 39 5. 'HGBC 10,528 87 23 15 18 'I Z3GNG 143 5 5 4 2 NorthernIreland
"DJ4WM 159,624 353 124 44 48 (DP: HA6IAM) "IKDPEA 28 47,730 161 58 26 35 "MIDSAI 671,438 907 178 64 102
"DL8ZA.! 150,722 300 122 55 44 "HA2MN 7,912 71 20 14 9 "10UZF 29,230 130 32 19 26 ' GI4DOH 18,905 100 64 25 6
"DL5JSP 139,020 284 115 56 39 "HAl SP " 9.900 115 93 8 • "IK5PVX 20.838 104 24 18 27
"DL7UGO 136,350 29. 114 49 39 "HA1WD 3.5 71,355 552 51 • 7 "IW0Rf B 5,754 49 16 14 12 Norway
"DK5IR 135,606 321 116 43 35 'l l OGVP 4.633 40 14 10 17 LM9L4DY 3,593,400 2627 313 11. 173
"DL4NN 122,436 287 108 52 19 Iceland -eux 2.528 33 14 14 4 (DP:LBBISI
"DH5MM 120,900 256 112 51 32 "TF3HP , 19,565 118 57 19 15 "IK8GVQ 1.28D 28 11 9 0 LA8PDA 579,908 826 152 65 81
"DJ6JH 119,140 299 82 45 34 "H8 TIV 2,772 41 31 10 3 "14UUl 21 20,250 103 35 15 25 lA4WKA 278,390 412 162 68 57
"001BEN 117,504 360 107 46 u ' IV3NVN 80 5 4 4 0 l A5HPA 227,408 432 14' 61 32
'DJ5HB 116,325 380 113 35 17 Ireland "IC8TEM 14 335,100 1013 62 28 42 l A3XTA 172,634 348 78 42 89
'DL1KUR 111,074 236 48 33 77 "EI8FH ~ 619,620 800 193 59 83 ' IK5AMB 318,087 994 85 30 38 l.A1 BFA 19,695 87 66 29 6
"DH2PL 108,455 233 98 45 56 -nt t e 499,206 720 158 80 84 "IZ2JPN 85,684 305 72 26 26 l A3ANA 6,764 90 27 9 2
"DK3PM 104,980 255 109 41 31 "£1 4DW 305,184 501 124 55 85 "13PXN 57,150 339 66 18 16 LA3WAA 28 9,264 83 24 17 7
"DLl HSI 104,525 280 112 46 27 "IN30WY/12 48,024 278 54 18 15 LA21J 7 54,740 326 58 16 13
"DB4MZ 101,904 295 102 39 35 Italy "IN3XW£ 39.824 251 53 14 9 "LA7HJA ~ 1,183,412 1066 235 93 13.
"D03KMF 101,436 267 .. 39 35 IZ1PKV , 1.583,344 1417 240 89 14. ' IW2HUS 37.825 201 55 18 12 " l.A5U A 434.706 588 18. 74 64
"DK5DC 100,368 202 104 54 46 IK2BUF 595,440 743 210 71 79 '12BPP 12.540 99 38 12 10 ' LA8AW 146,556 299 108 48 51
"DL9NO 99,756 337 119 34 u 103UD 586,634 1038 194 77 13 ' IZ2JNN 8.862 117 33 9 0 'L A5TFA 91,915 317 109 35 11
"DH6BH 94,872 232 103 47 27 lOP: IW3RUA) ' IZ20KG 6.090 89 27 7 1 ' LA7SI 69,472 197 121 45 1
"DM3FF 90,415 243 97 42 30 IK40JF 496,485 731 151) 85 87 'IK4XOT 144 9 5 3 0 ' lA3UA 53,040 25. 72 21 9
'DK50S 87,264 256 72 32 4. IW2MVH 342,788 514 185 64 62 "IW4EGX 64,092 309 56 15 27 ' lAl0DA 38,913 154 75 30 14
'DL7FA 86,973 251 83 38 38 IK2DKX 303,564 575 129 57 60 'I K2SBB 19,074 149 44 11 11 ' l A8DKA 35,970 149 72 26 11
"D12NYC 84,804 272 107 41 u IK3POG 279,180 714 137 55 6 ' l A9AU 25.415 161 57 19 9
'DF5WW 83,398 260 104 41 16 IK(lFMB 226,944 587 120 49 23 Kaliningrad
"DF4WC 75,123 207 se 35 32 IZ8£Dl 206,388 314 161 64 48 "RA2FF 214,591 439 106 48 87 Poland
"D03M£ 73,968 218 55 30 49 IZooKB 179,580 344 112 52 55 "UA2CZ 56,430 185 68 40 27 SN7Q 4,520,880 2850 318 us 207
"DL8VKO 67,320 195 75 45 33 IK1MfG 167,463 331 100 43 64 'UA2FX 11.520 72 18 16 30 SPBlJD 1,915,902 1620 227 90 172
"DL1 DXF 65,520 164 66 43 47 IK0UTM 106,930 237 111 42 32 "UA2FFW 28 61,800 220 43 25 35 SP8NR 710,430 688 186 80 132
"DJ6UP 65,486 218 80 36 21 IK2DJV 87,846 250 35 29 57 "RA2FB 21 36,036 171 47 15 22 SP8l[}V 397,992 538 167 67 75
"DJ3GE 62,020 199 87 35 18 IK(lEFR 81,466 227 101 43 17 "UA2FL 3.5 41,361 407 40 10 1 SP3RBG 395,007 462 188 85 80
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Slovenia
S550 A 2,614,640 2095
853M 533,148 691

""7•

",
"6at•3
o

10
57

"60
20

71 50 36

65 22 44

14 13
80 30

" '"33 32
33 33

12 11 11

35 19 14
32 18 7
27 16 12
91 32 48
67 21 9
49 20 23

(OP: UY5ZZ)
51 14 5

(OP: USOY'W)
51 14 4
42 14 0
19 7 0
66 17 0
18 7 4
50 11 5
29 6 0

36 35
l B7 92
42 37
46 17

26 18 20
83 42 83
53 35 3<)

77 39 46

92 66 73
73 46 46
62 40 44
84 29 56
45 18 48

(OP: LU4DX)
37 16 35
76 42 36
61 32 13
22 15 18
59 22 49

(OP: lU8ADX)
21 16 44

(OP: lIJ3HS)
30 11 0
46 18 19
42 19 23
14 12 10

114 55 107
91 31 42
41 32 14

76 30
53 10

221 87
106 52
31 26
42 22
47 21
52 22

217 93 122
100 53 55
89 44 31

129 77 73
(OP: VK5NPR!3)

103 59 57
78 40 10
50 24 36
57 23 27

73 38 84
132 57 55
45 23 26
49 19 10
54 29 14
• 7 0
4 4 3

134 70 147
71 37 23
45 26 48
30 15 0
28 20 13
71 23 54
54 17 38
50 22 14
15 14 18
25 15 38

30.310 248

26,082 170
19.096 156
2.314 40

74.368 456
1.827 32

35.970 302
5.845 102

Wales
135,847 449

18,972 103
11,343 86
10.010 80

377.739 933
72.265 341
59.892 342

OCEANIA
Australia

1,623.904 1470
184.704 307
176.464 376
268.956 366

213,525 343
56.704 159

107.690 351
107.642 355

Easl Malaysia
18.734 134

FrenchPolynesia
68.766 158

Hawaii
2.627 27

662.155 1380
315.570 697
74.750 212
25.542 105

Indonesia
252,600 812

53.947 259
1,029,786 1059

l00,86Q 227
29.718 157
24.747 136
19.880 98
29.600 154

New Zealand
82,536 198

tso 5
101,146 353

Palau
3.168 50 13 15

Philippines
A 64.703 261
A 958.110 1034
• 108.704 449

28 59,754 302

et

28

28
21

,
28
et,

28

28

28

er
84

rr

rr,

Chile
11.712 71

311,704 603
38.704 131

Colombia
313,812 474
134.808 294
14.355 75

SOUTH AMERICA
Argenllna

184.093 312
139,095 318
75.774 194

843.817 1760
125.763 404

27.808 117
73.766 176
24.168 112

7.865 68
209.170 567

52,245 271

11,972 98
19.339 130
22.176 117

2.340 36

Bolivia
75.654 208

Brazil
194,805 381
190,564 295
35.156 139
20.592 99
18.915 77

33<) 9
3.5 77 6
A 1,137,240 1130

54.234 149
50.6S4 174
9.315 77
6.283 55

28 422.688 993
109.763 369
43.430 181
5.640 44

14 29.250 142

'Zl4 RlJGBY

' US5MPD
' US7IA
' UT5ERP
' U27HO 21
'UR8DR 14
' UWU

' UT7Y

'UY50Q
'UR5EaU
' UR3l TD
'UY2UQ
' UTO NN
' UT4EK 3.5
' UT2HM

'ZL3NB
'1l3AB
' Zl30W

69 39 44
3 4 3

34 23 46
(OP:W3SE)

163.114 296 96 49 46
tOP: JM1CAXl

66.625 218 45 31 49
(OP: ZL4PW)

43.86Q 129 58 38 33
26 1,711 25 11 10 8
14180864 2

Northern MarianaIslands
'W6HGF/KHO A 781,275 992 158 63 54

(OP: W6HGF)

'214NX

'MWOCRI 21

lM2A
Zl4 NR
lUTE

lUlBJW
l W9ETO
lU7fTS
l U7HN
L40E

l U50M
' lU7MCJ
'LU1XT
'lW5ER
'AY6A

-tcsu
' l W5EE
' l U6FHO
' l U5MT
' LU6FT

YBlAR
YB4 1R
'YB1AlL
' YBOC OU
'YB8El
' YBOAKM 28
'YS8EX L
' YC2l EV

' HK6P
'HKlT
'HK6RF

KH 7B
KH6lM
KH6MB
' KH6GMP
' KH600

VK3TDX
VK7AO
VK4 1U
' VK5NPR/3

' VK3fM
' VK4BL
' VK4EJ
' VK4FJ

' CP1FF

OU1 1VT
' OV1JM
'OU3INOOM
' OV1/J07KMB

F05QB

PY2Nl
PV8ABC
PY1KN
PV8RR
PY2KP
PV80X
PY2WC
' PY2NY
'PY3APY
'PV8AZ
'PU2WOX
' PU1MMZ
'PY2EB
' PU5AAo
'P T9PA
'PY20G
'PR7AR

CE3Fl
' CE2WZ
'CE1D

' 9M6Y8G

' T88TW

307 111 159
(OP: UR5M WI

314 111 144
lOP: UY2UA)

281 S4 81
228 84 96

tOP: UXlUA)
175 64 30
131 45 44
114 54 56
118 67 56
129 48 8
103 31 22
52 40 41
52 19 15
43 16 16

(OP, UW5IM)
63 28 34
68 29 0
49 24 27

tOP: UT2XO)
35 19 11
26 20 5
75 25 21
51 20 37
62 23 23

266 99 105
260 95 129

(OP UR4UDI )
241 80 78
232 78 57
246 89 80
227 85 81

tOP: UUOJM)
234 77 58

(OP: UR5IfX)
218 73 74

lOP: UR7Ea)
190 67 72
213 71 30
187 68 15

tOP: UT3NK)
197 72 44
162 64 96
174 56 36
159 54 30
146 55 32
142 53 57

tOP: UT5UN)
183 63 40
163 63 37
131 51 42
135 59 30
148 57 32
147 49 35
139 44 19

(OP: UTDFT)
140 44 5
107 51 36
129 46 27
129 50 19
107 41 26
122 49 27
116 45 28
102 50 37
116 48 24
114 39 9
109 43 21
91 43 26

108 43 12
120 41 0
75 49 35
92 39 0
85 34 18
68 43 32
82 31 21
69 32 17
66 40 19
69 25 7
68 38 24
86 43 0
45 17 15
59 27 2
61 19 0
54 27 6
70 28 2
61 24 1
53 15 1
32 16 11
16 16 7
53 26 14
50 28 19
41 24 11

(OP: UV5EOZ)
42 23 15

258 85 122
180 73 87
157 66 86
49 25 14

(OP HB9EAl)
187 67 83
161 59 39
128 36 9
75 37 18
58 28 0
57 19 1
25 15 23

233 84 101
(OP: SM7GIL)

215 75 65
182 69 19
165 64 59

(OP: SM3GER )
157 48 11
98 54 54
74 46 66

(OP, SM6F KF)
98 43 21

tOP: SM6CDN)
69 36 16
73 24 2
56 28 8
41 26 5
39 20 8

9 10 9
17 12 0
29 17 14
25 15 9
32 12 1

905.806 885

669,530 844
384,480 658
362,304 5S6

217,512 546
144,612 300
112,530 230

98,820 265

35,211 124
25,938 137
19,044 119
11,880 79
11,122 112

1,568 20
986 26

15.360 98
10,780 84
8.185 65

Switzerland
1,390.815 1255

465,120 635
375,435 551
19,184 102

437.763 588
269,878 497
149,818 419
39,910 146
15,222 126
12,089 75
8,820 55

Ukraine
2,970.973 2253

2,408,008 1854

1,449,624 1544
820,896 856

285,678 471
176,880 346
171,360 323
163,398 274
120,250 308
78,312 245
42,161 115
41,882 222
13,125 sa

102,875 324
57,133 234
49,900 186

16,510 111
5,049 43

95,832 379
94,068 342
73,008 305

1.627,140 1552
1,228,876 1149

942,837 1062
935,116 1227
774,390 852
726,657 W8

694,089 962

637,290 7SS

576,079 786
552,012 841
490,050 882

459,171 662
423,430 575
346,332 596
266,814 513
241,854 489
240,912 414

237,380 395
229,862 371
204,960 396
204,512 418
201,687 432
181,335 3&1
180,386 415

170,856 421
158,498 320
157,358 381
128,502 302
124,932 324
122,562 295
116,424 300
116,046 254
113,928 278
104,490 314
98,091 261
96,320 303
95,518 289
75,509 263
72,822 177
60,260 274
48,361 200
47,905 137
46,D96 156
43,896 174
41.750 127
39,794 208
39,390 121
37,926 120
25,410 teo
22,264 118
20,480 122
17,400 92
16,600 143
15,652 127
9,660 78
6,077 59
2,829 24

48,918 239
43,068 157
27,208 155

24,560 119

'UY3MW
'UR7CT
'UX7fD
'UR4MHI
'UW1WU
'UT5JCE
'UV50R
'UR7EC
' UR3lJT
' UR3AC
'UT2AA
' UX70V
'US1VS
'U10UO
'UT1UW
'U85UCC
'U85ZFT
'UY5AA
'UR6DS
' UR5EIT
' USlUX
' UR70M
' UX6IR
'US5CAO
'UX4fC
'URSEO
'UY5ME
·UR5L.AK
'UR4FA
'UU9JCB
' UT7MR
'UU3JU
' UYOCA
'UUI V 28
'UR2VA
'UHE

'UT8EU

' SM5Cll

'S M5fOO
'S M4DOE
'Sf3A

'SM2BJS
'SM5IMO
'SK6HO

'SE6C

' SM51IS
'S M5MX
'S ABAI N
'S M7ATL
'S M3Af
"SA7ADI
'SM7YRN
'SESS 28
'SM30XC
'SM2JUR 21

HB9TOG
HB9GAL
HB9BTI
HB9l f

' HB9AWS
' HB9SVT
' HB9HDX
' H89VID
' HB9CSM
' HB9El O
' HB9EBM

UW1M

UW5U

UY7MM
UV5U

UT21W
UR4EI
UU4JG
UX31W
UX8ZA
UT5ECZ
UT0RM
UR5ZM K
uwn

UT1XX 28
UR5fBM
UX2X

UY5DZ
UU2JG
UT4Xo 21
UT5UGR
US71S
'UROHQ
'UR4U

'USBCO
'UT5EPP
' UY1HY
' UU1 K

' UV01

'US5E

'UU9JQ
'UT71
'UT3N

' UR5ETN
'UR5WCO
' UY5TE
' UTl IM
' UR7MZ
'UYlU

'UX2MF
'USBUA
'UX6IB
'UT3RS
'UR5IHO
' UX7fC
' UW2f

274 102 187
202 66 45
205 76 90
74 29 80
84 30 32
70 17 8
4() 12 0
24 14 14

(OP: EASOM)
32 19 15
76 30 58
54 19 34
77 28 36
20 7 9
43 16 18

(OP: EA3Ell)
201 88 108
181 61 68
152 58 91
1{)9 42 78
132 49 50
97 45 69
89 38 17

125 40 17
112 43 32
(OP:EA1GT!ORP)

95 33 26
(OP: EASHRT)

96 37 23
125 41 0
78 37 27
76 34 30
64 29 22
71 21 0
35 21 47
33 26 38
46 23 0
20 15 15
35 19 2
33 15 0
21 14 0
18 10 2
9 9 6

74 26 51
64 24 28
46 23 21
51 21 18
23 18 23
81 29 52

(OP: EA1 AST)
62 21 41
63 20 43

(OP: EA 7JX)
76 26 33
72 23 37

(OP: EASfHK)
63 22 34
52 14 16

305 103 152
133 54 121

(OP, S51FB)
99 41 33
88 37 2
21 17 53
52 25 7

102 36 57
76 22 40

235 81 135
153 65 83
171 59 0
133 41 48
52 28 10
43 22 4
74 29 44
39 11 0
18 7 0

146 48 18
139 49 28
125 45 37
93 36 18
35 27 20
16 15 6
19 7 0
45 21 21
23 16 8

233 79 97
188 85 117
182 74 66
142 61 63
114 58 26
110 46 17
85 45 37
83 34 15
42 24 5

lOP: SMHDE)
58 16 18

80 28 47
62 33 40
70 25 10
41 11 4

215 77 84
115 46 76
161 56 23
123 56 66
134 49 42
35 21 26

154 55 43
156 52 31

(OP: OM3CfR)
138 37 27
153 51 38
125 56 72
123 50 26
70 36 26
72 39 17
51 29 14
27 20 35
36 12 3
29 19 0
65 19 19

(OP: OM3NI)
24 4 0

258

684
499
363
300
167
105
at
at
76
49

532

49

227
'96
'79
"1464

"2
1113
673
477
315
64
57

460
146
38

.4
1456
575
310
52

150

780
509
467
536
39'
257
434
359
288

304

257
265
210
105
842
893".
93
74
48
50
47
30
at
10

883
233
'57
847
102."
'"526

770
489

394
220

51.796

14,190
612,376
118.984

96,444
3,564

25.564

6:l8.619
349,370
316,652
214,115
209,286
133,352
127,564
126,126
111,626

94,402

89,700
85,324
61,770
50,820
39,100
35,788
31,621
19,303
11,109
4,700
4,536
4,464
2,310
1,800
1,296

324.650
64,380
33,750
32,490
17,280

306.342

153,636
140,490

217,620
113,124

94,843
36,818

264,620
244,420
242,627
123,778
47,124
27,008
18,706
18,696
6,630
5.712

113.403

2.324

420.050 1284
65.610 212
34,545 170
20.944 195

Sicily
177,656 399
158,976 346
132,894 314
71,295 239
17,056 75
1,961 19
1,534 29

30.624 138
6,157 51

Slovak Republic
871.568 1067
352,656 609
327,360 121
204,515 378
167,625 325
29.684 127

293.832 549
292,297 589

Sweden
A 1.247,041 1416

1,016,730 1008
539,028 125
233,282 362
101,772 205
83,905 224
78,824 198
53,064 185
13,916 84

,

21

"

Spain

~ 2.~~~:~~: m~
658,525 816
266,814 652
58,400 173
36,290 186
5,252 81

28 14.924 138

83,040
51,562
46,956
13,692

21 694.785
7 237.064
A 1,220.657

467,754
240,350
156,864

13,590
9,522

28 180.222
14 13,750

2,025

SM6BGG
SM6NOC
SMCl BSO
SAOBDK
SM5BMB
SM6AHU
SM5EPO
SM5AGD
SA1 A

SM50U

'EA7HEG
'EE7X

'EA5ET
'ED5K

'EA5XG
' EB3G IH

YT8A 7
'YT3H A
' YT2PfR
' YT2FA 14

OM6W A
OM 7KW
OM3TPN
OM31AG
OM3PA
OM7PY 28
'OM70M A
'OM3R

' OM6RK
'OM7AG
'OM5NL
'OM3TLE
'OM5MX
'OM20T
'OM4TW
'OM7AX
'OM7ANO
' OM3PR 28
'OM40 14

' OM1ASO 3.5

EA1AKS
EASHA B
EA1EVR
EE7H

''' CSEA1EPM
EBloMD
E053

EAJAGZ
EB2AM
EA1AP
"'NT

''''''EE3E

' EA1WW
'EE7A
'EA2BNlJ
'EA7IQM
'EA1VT
' EB5CS
'EA3fHP
'EA1AY
'EA1GT

'Ef5T

'EAS/OK7TM '
'EA5FHC '
'EA3AYQ
' EAJOEN
' EA7VJ
'EA3ANE
'EA30WlJ
' EA7TG
'EA7AZA
'EA3H80
'EA4BND
'EA2AVM
'EA2KK
' EA3KN
' EB1G ZO
' EA71SH 28
°EA4AfP
'EA5GSW
' EA7GWA
'EA3GI
'ED1A 21

' IW98CW A
'IT9JDH
' IT9ESW
' IW9F I
' IT9JOF
' 1T9SMU
' 1T9AGJ
' IT9AJP 28
' 1T9Dfl

"500
S510X
S510I,,
S50R
S51GK
' S57U
'S57YX
'S57oWA
'S5 7AM
'850B
'S53F
'S56A
'S5 7YK
' S56WKG

127 43 13
12 10 0
50 24 17
87 30 39
27 11 8

81 37 21
159 57 41

230 83 144
237 87 137
160 71 98
117 54 33
58 33 16
88 25 35

131 58 38
129 50 21
91 44 38
94 48 0
92 26 15
31 28 49
67 24 3
74 28 7
46 19 0
36 13 0
36 10 0
53 25 28
15 11 6
14 17 6
98 34 50
55 18 17

92 32 50

387 118 233
(OP: CT1lLT)

24 11 39
52 28 5
12 13 24
78 23 37
4 3 n

78 24 41

174 61 68
12 41 89

126 48 20
61 39 13
(OP,GM4FAM)

88 20 27
(OP: GMONBM )
48 14 21

(OP: MM08QI)

177 63 52
(OP: SP71fT)

157 52 21
151 54 40
52 22 4

tOP: SP4JCP)
79 33 46
94 35 58

tOP: SPJASN)
108 35 52

(OP: SP4MPG)
304 108 138
212 79 86
112 66 81
194 68 63

tOP: SP9DTE)
177 69 59
156 56 34
137 62 53
146 52 19
135 49 37
119 57 55

tOP: SP9fOl)
149 59 12
121 50 32
113 58 53
117 57 36
109 50 44
79 40 48

117 42 19
91 46 54

110 38 20
111 40 14
75 38 34
94 38 38

tOP: SP9EM I)
90 40 28
90 38 22
69 39 20
81 55 25
89 31 10
80 28 15
79 43 21
42 36 32
59 40 29
75 43 16
44 25 19

(OP:SOlRED
55 30 19
28 20 37
32 25 18
23 21 24
34 20 12

{OPeSP1JPO)
40 25 8
32 24 6
27 19 17
26 18 0
29 21 3
20 8 2
4 4 6

56 25 22
tap : SQ1EIX)

43 23 0
44 18 18
9 7 0

17 12 rs
74 23 38
72 22 35
40 9 0
43 10 5

(OP: SPliEIY/DRP)
31 4 0
32 6 0

382,228 567

247,480 532
219,520 430
17,082 116

183,122 428
466,752 963

642,497 1409

2,354.208 1912
696,696 836
512,314 664
495,950 706

287,005 444
262,482 518
235,368 393
210,056 449
203,762 403
180,873 323

166,540 356
162,806 347
158,368 301
143,640 310
126,266 256
123,079 292
113,386 296
108,488 242
102,144 304
93,225 277
79,086 214
77,010 201

76,412 220
70,500 207
64,000 226
63,595 149
63,570 263
56,211 240
47,762 136
38,830 131
35,968 126
34,974 105
23,936 109

23,920 106
18,360 76
14,400 12
13,464 81
12,738 79

9,782 58
7,936 45
7,308 47
6,556 57
3,975 35
1,770 49

294 9
33.475 127

Serbia
166.164 456

704 12
42.406 211

303,866 972
7,268 78

13,860 92
23,166 128

832 22
4,092 41

210.870 791
155,703 626
12,397 147
23.896 211

11,900 187
8,474 122

Portugal
5,835,904 3214

22.644 108
14.110 73

5,537 38
131.920 432

zt 4
110.262 366

Romania
1,577,107 1549
1,134,060 994

512,582 688
146,064 334
35,845 145

162.560 516
185.459 366
140,800 346
127,328 319
76,254 222
57,057 204
40,068 134
39,668 207
38,913 202
16,380 116
8,869 102
5,290 60

71,126 251
2,400 28
1,850 31

382.382 902
67,860 360

San Marino
608,478 1560

Sardinia
73.253 257

280.130 537

Scotland
543.582 791
234,522 448
134,248 313
25,651 88

155,825 634

41.500 250

28,
28

zt

28

28

zt
14

28
21

"

"

zt
14

"7

"

"

",

3.5

YU1KT
YU1GG
YT1Fl
YU1NR
YU1JW

n7NM

GM1BSG
MM0AMW
GM3MZX
GM1F

GM3C

'GMlJ

SN7f

S07S
SP5NHK
S04R

SP4l
SN3C

S04M

'S09UM
'SP9NWN
' SPBCGU
' S09G

' SP3MGM
' SP70JB
'S P7AWG
'SP3 HC
'SP9CXN
'SN9A

'SP3GAX
'SP2MKZ
'SP7L1E
' SP9AUV
' SP6Ml X
'S P3IC
' SP4BPH
'S07B
'SP3DOF
'SP2UUU
'SP6NVK
'SN91

'SP7EBM
' S09FCH
' SP3DSC
'S P6BSL
'S P7Stw
'SP7DBI
'S080
'SPSGDY
'SP3SlK
'SP9GKJ
'SNlT

' S070TA
'S P310E
' S03l LR
'S P5MNT
'SOlD

'S09R
'SP3IJOG
'SP9AJM
'S P8AJK
' SP7EXJ
' SP8lXE
' SP5APW
'SN1l

'S P5CJO
'S09AOR
'SP9ROH
'SP38GD
'SP3VSE
'SP6IHE
' SP30l
'SP6EIY

' S02HNA
'SP9CTS

CR6K

CT1AOl
'CT1FOQ
' CT1BWU
'CT1EEK
' CT1fUH
' CT2IRY

Y03ClW
Y03APJ
YR1C
Y05PBf
Y02M FC
Y02RR
'Y08RFS
' Y05BYV
'Y04fKO
'Y05TP
'Y060BL
'YP6Z
'Y04AAC
'Y02LDU
'YR4D
'Y02MJI
'Y06fPW
'Y021S
' Y04BTB
'Y02MIL
'Y03JF
'Y050HY

ISDHQJ
'ISOlFl
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YW5T 21 744.315 1571

YW4D 471.314 1038

'N4NM 4.S40 42
"Nf3C/4 28 14,229 112

"N4RA 21 16.974 92

"YV5AAX 21
'YV4BCD
"4M1F

Sur ina me
3.943.507 2469

Uruguay
A 119.922 268
21 115.080 387

Venez ue la
28 271,836 704

30
o

68
34

40
o
4

68

"s
AL

56 44

31 13

35 23 33
(OP: ON5Z0)

85 40 51
97 45 35

88 31
45 15

382 133 185
(OP: L22BE )

87 33 49
(OP: t22HM)

45 26 26
292 93 113

(OP: L23YY)
222 79 75
131 54 27
10 30 35

7 4 0

312 113 124
(OP; OH1MOA)

129 52 24
30 22 1
64 18 8

155 55 17

290 97 130
238 74 82
216 81 143

(OP: OE2GEN)

129 71
a s
2 3

155 73
127 66
56 29

69 35

205 65 52
(OP: OJ9XB)

99 33 15
(OP: YL2VWj

389 128 166
214 77 75
46 35 84

114 5{) 12
48 9 2
22 19 10
62 26 14
41 26 12
37 24 10

107 36 52
106 33 49
93 31 23
90 30 36

215 78 66
144 57 19
112 37 9
97 42 8
86 27 1
82 40 15
76 27 7
71 32 13
38 23 9
64 26 24
61 17 12

168 75 106
85 25 20
89 33 51
81 33 48

(OP:9A2EU )
46 21 6

180 54 45
62 42 59
55 23 36

187 71 73
(OP: OKlfOY)

109 48 46
97 33 49

(OP; Ok2ZC)

244 95 106
57 25 8

314 106 149
(OP: G3YYO)

171 67 77
74 40 48

(OP G4MKP)
166 59 51
53 21 7
e , 0

182 80
84 41

333

395 67 32 43
'"

.58
245

295
9
s

767
347
ttt

'95
276
373

9

.69
m

1681

101.871

171.585 407
4.876 32

93.330 534
237.669 494

creaua
602.723 688

67.08D 234
326.970 120
295.812 668

11.826 80

Cze ch Republic
348.192 632

92.258 223
94.050 334

530,593 699

157.528 314
300.004 651

Belgium
37.401 152

161.043 387
106.023 253

577.806
90.630

180.000
299
54

626.043
207.505

25.920

66.265

167.139

456.088
132.076
133.920

22'

crete
690.368 997

Europea n Russia
3.971.645 2583

811.422 1127
85.800 187
77,7W. 179
25.252 256
3.162 32

73.746 317
20,066 104
19.809 126

734,760 1530
462.668 1033
282.534 920
291.096 881
645.123 832
204.820 415
67.782 211
58.212 100
47,994 201
46.991 146
42.240 197
41,412 153
10.500 71

109.668 436
68.040 386

297.440

49.858
1.853.556

Denm ark
962.535 907
20.070 119

England
A 2.431,337 1959

329,175 435
72,738 200

281.244 464
19,764 119

70 •

28

28
7

zt
•

28

Kaza khs ta n
21 293.504 893
28 38.280 230

Mongolia
14 11.443 117

Sing apore
27.560 1116

ae

ae
44

"
44
7•

"

Bosni a-Herz ego vina
14 175.260 647 72 25
3.5 6.660 98 31 5

Bulg ari a
5.455.800 3297

OZ4VW
·OZ/OL10J

OK2PF
OK1FJO
OKlXC
·OK7Y

'OK2PMS
·Ok3C

OH6KVA
OH2 BF
OH7M N
·OH2LNH

OH

M1AOV
G6T

·GOUG O
' G60KU
·MDVKG

·J 49XB

Sou lh Korea
OS50NO A 70.912 222 63 43 22
HL1/WX8C 14 11.139 92 32 15 0

EUROPE
Ausl ria

1,815.187 1492
697.774 857

A 1.274.680 1154

9A7V
9A6JOY
9A7R
9ABB

·9A3XV

Europ ean Turkey
TA10X 312.309 543 164 59 46

Finland
1.919.304 1459

LZ8E

LZ9A

LZ1 NG
·LZ9R

' LZ2STO
' LZ10V
·LZ2ZG
· LZ1MC

· SV0XBlJ9

OH1F

OE6MOF
0E6MMF
·OE2E

·E7UA
·E72MM

OQ5M 28

·OP4A
· ON4KGl

UA5F
RA6XV
RU6l
RN10N
RU6YJ
RU,"
ucce
RZ3EC
RM5P
R7LV
UA3SAO
RW4WZ
RW4PL
·R2AT
'R2LA
'RA3VX
'RK4YJ
' UA4WU
'RA3ICK
' RK3RX
'R3RR
' RK3BA
· R6YY
·R2SA

·JA6DlJ
' JA6GXP

JA72P
JA7FYU
JA7KY

JA8JMG
'JA8LRG
' J l8MBF

JR9GMS

JADFVU

9VlYC

' JT1BE

UM4PG
·UN9LU

99 46 120
(OP: KP2BH)

179 80 34

21 11 19

48 21 12
106 47 9
70 24 7
47 19 2
59 25 22
21 9 0

232 105 210
74 26 49
30 11 26
10 7 16
68 44 33

107 35 0
(OP: TA2MW), , u

416 127 107
282 102 53

(OP: RM91)
259 93 15
202 76 38
211 81 24
172 52 16
44 10 1

275 97 34
52 29 10
81 26 5

237 81 23
216 84 58
176 97 99
137 54 31
69 26 19
37 12 0
60 35 3

231 104 154
221 94 107
159 73 69
104 60 50
107 62 24
65 38 53
as 42 10
64 28 13
3B 14 5
73 31 42
82 29 52
77 44 37
8D 53 36
81 51 33
50 34 30
37 9 0
26 18 3
55 22 26
33 14 1

64 40 34
69 30 9
59 29 29

102 56 50
52 39 35
75 42 0
51 23 2

168 76 46
106 48 41
93 57 38
70 27 21

180 83 72
78 44 18

218 96 87
131 80 48
74 54 27
69 56 20
37 13 0
60 48 25

108 54 59

71 27 41
(OP: JH6JSR)

148 59 83
101 33 57
97 30 50

70 30

38 16

166 63 72
10 10 5

176 61 116
177 58 101
104 53 43

93 45 43
77 39 26
36 29 13

230 91 180

97 34 53

121 68 115
64 47 95

151 54 66
sa 31 11

23.
'68
'35
307
'33
407
80

'".'"248
253
.99
tat

75.348
52,272
43.407

172.848
41,958
31,473
16,416

403,100
262,665
100,580
83,072

568.160
49.420

AFRICA
Can a ry Islands

372.565 493
88,480 227

Ma deira Isl ands
311.170 493
984.987 1964
682.689 1356

South Alrica
32.207 106

Canada
579.425 718

575 18

944.628 1051
760,368 866
167,800 354

100.636 226
43,736 119
9,750 49

A 1,:141.280 1289

•
•

•

••

•

•

•

•24
14

21 62B.176 1328

Mexico
A 2.615,754 2025
28 252.555 714
7 12.127 85

2,046 30
51.910 141

U.S . Virgin Island s
A 238.500 423

A 1.213.025 1316
243,719 391
58,125 138
46,690 126

28 23,450 169
A 53.067 166

247.299 429

21 279,152 700

ASIA
Asi atic Russi a

A 6,174.350 3541
2,632,925 2239

903,921 944
568,484 682
565,956 704
414,960 640

7 35.145 226
A 1.355.634 1209

28.483 122
21 186.480 629

A 1.271,930 1412
898,580 983
707,544 726
294,372 503

21 110.352 419
3.5 17.150 139
A 20.874 78

Asial ic Turkey
A 143.846 383

ae 2

China
21 46.008 232
A 122,796 308
28 181.901 705

60,792 310
21 123.066 454

6,000 85

Hong Kong
A 505,425 663

India
28 12.296 77

Jap an
A 2,335.464 1769

1,563,088 1433
488,523 580
191,316 327
106,150 216
96,096 224
58,499 164
37,800 127
16.245 99

28 262.800 644
21 334.680 844
A 115.024 266

85,345 210
75,075 200
33,744 103
10,258 75
3,572 36

21 55.414 204
14 9.984 87

242.896 355
158,208 347

Martinique
8.211 67

"EC8AFM
'EABAJO

RG9A
UI91

UA9BS
RG8 K
RM9RZ
RA9ALJ
RK9AX
"RW9C
'RABAC
"UA9AFS

UCOA
UAOAGI
RAOFF
UAOOBR
RAOAM
RXOAT
"RAOAN O

"VU2UR

JM1XCW
JQ1BVI
JA1WS K
JAllZZ
JA1 XUY
Jl1 BYZ
JEl HRC
JllALP
7L20HM
J01WKO
JA1BPA
"JA1MZM
'71410U
·J A1BWA
,JR4PMXll
'JH1RRP
'J K1GKG
"JM1MkT
"JSl IFK

JF21WL
JA21V K
JH2FX K
"JA2AXB
,JA2QVP
,JA2KCY
,JA2VHG

JN3SAC
JM3UGA
JA3EY
JS3CTO
"JG3fEA
,JA3PYC

JH4UTP
JQ4CFV
JH4R UF
JA40PW
JM4WU Z
•JR40HK

"JRSXPG

JA6ZPR

ZSl LS

VR2kLN

FM5AN

B050Ml
"BH30TC
"B071S
' B01BW
"B01QXU
'BA1GM

CT3BO
CT3EN
CT3kY

XE2k
XE 1EE
XE2X
XE2 WK
"XE1GZU

"TC2T

"TA7AD

VE10P
"VE18VO

VE2FXL
VE2F K
V"lPN

VAJOX
VE3SS
VE3EJ

VE5MX

VE6WQ

VE7TG
VE7CF

· KP2DX

138 78 147
77 45 68

(OP: M1TX)

215 82 141
218 79 115
115 45 58
197 73 52
32 14 1
14 9 24
9 6 12

188 66 86
83 43 19
50 19 8

302 102 187
294 102 130
144 54 96
168 61 113
196 74 83
133 55 64
100 34 27
127 41 3
161 63 63
159 65 38
63 39 4

317 115 221
192 71 147
188 77 122
215 83 91
252 86 50
157 62 154
182 70 106
164 72 123
144 53 116
132 58 75
146 63 94
147 59 35
85 40 74

117 47 22
84 38 5
40 27 28
30 16 4
72 26 13

268 96 111
182 72 141
198 75 135
177 69 76
132 51 91
107 45 60
111 54 38
103 51 36
92 57 53
96 46 16
99 39 11
44 30 73
61 32 37
47 24 26
33 24 14
23 23 34
19 9 0
14 12 10
61 21 6
33 14 2

222 84 203
204 76 136
132 62 84
81 48 30
62 37 51
51 33 48
55 21 22

118 58 128
77 34 40
49 22 33
30 18 9

283 108 196
144 77 178
180 89 138

(OP: W4LJAT)
85 62 103
82 54 113
87 45 71
63 32 66
46 36 62
40 30 62

(OP: W6XK)
35 25 49
25 21 13
61 25 40
61 25 38
{OP: @K6LRG)

53 24 39
46 22 32

145 86 159
114 69 110
111 65 97
86 58 120
72 46 93
76 59 86
64 39 27
39 37 54
24 26 26
6 e s
7 8 17

225 88 177
151 87 193
155 78 136
121 67 95
69 43 98
72 51 58
76 39 41
52 35 68
85 39 9
38 29 69
22 21 25
96 34 55
97 34 55

(OP: K8IA)
70 27 55

179 87 162
148 73 150
92 63 105
78 52 96
47 38 66
38 35 45
30 25 24
30 24 26

'"ae
425
424

330
259
76.
528
'78
398
393
286
434
"3
50
9

33

1030
866
745
389
268
224

'"250
uo
"0
49

1191
1148

1946
1533
364
434
499
434
314
413
229
43'
4J

20,274
4.120

118.692
114,328

67,512
56,400

599.040
326,109
270,270
180,048
136,095
122,434
40,820
28,080
6,840

76
1.632

998.130
654,258
533,574
235,456

97,020
83,260
71,916
60,140
46,018
31,824
4,624

461.390
427,800

250,496 879
1,057,588 1225

459,298 685
211,120 434
148,934 410
40,317 161
32,332 155
10,902 65
8,400 54

1,301,966 1098
758,898 1040
670,329 802

188,250 389
157,368 352
104,139 249
85,974 297
33,840 139
23,760 131

24

28

Alaska
937.629 1079
183,740 241

1.833.927
1,436,864

216,284
51,198
50,250
30,228

28 62.230
A 222.224

77,312
28,912
5,814

1.805.436 1623
738,304 781
617,812 1118
299,782 364

4,747 38
14 3.572 56
7 648 23
A :142.640 661

54,665 176
14 21.945 103

3.155.349 2326
1,772,620 1410

503,328 759
466,830 610
450,075 563
240,660 412
193,039 469
86,184 182

226.196 379
176,850 263
20,564 80

2.824.225 2160
955,710 1143
762,777 909
643,406 678
640,588 623
631,489 961
472,560 605
412,132 567
403,144 650
390,345 619
331,179 513
203,404 342
109,848 286
104,718 212
36,449 112
15,105 89
6,600 50

28 126.429 440
A 1,452.550 1178

671,105 862
670,344 781
321,356 432
240,298 416
109,604 241
102,718 224
95,380 213
82,012 189
63,358 165
60,345 149
53,949 291
37,440 156
25,511 127
8,875 52
4,720 66
2,268 27
1,512 21

28 58.432 238
9,261 66

14

KUlT/8
K6MM
K1LT/8
AA6lL
K6Al M
WA8RPk
K8CPA
"N8Rf
'WA8Y
"KFfiA/8

AI9T
WOMU
NS91
KT9L
WA91VH
N90K
N9AKA
AMRA
"kA90
'K90R
'N9ISN

WOLSO
NOXR
AE5E/O
NOBK
WOBM
KSOAA
WBON
K7SCXlO
KOPC
KOA?
KOYR
KOBX
KEOl
KOXB
WOHBH
K41LJIO
KOKT
KOPk
"KOKX
'A01CIO
"KCOBMF
"WBOSOK
"ACOPP
' KOJA
' KOJE
' NOAS
'ACOW
' NOEKM
' NOHR
'WORAA
"AAOAW
"NOHJZ
"KCONF B
"KOOCVO
' KNOR
' WOLM
"KCOOE8
' KFOIQ

AL9A
"kL1R

WA5ZUP
KN5Q
W5KI
WOVXJ5
AD5CQ
K5HDU
KK50Q
"K5WW
"K50D
"NKSG
"W4JHC/5

N6QQ
WE6Z
NG6S

WOOO I
N6VH
N6WIN
K6HGF
N6AN
NN 6NN

K6SRZ
W6PK
K6TA
N6ML

N6RO
K6MM
"WN6K
"N2NSI6
'W6TK
"K1600H
"K60EX
"K3F IV/6
'N6EE
'N6MSY
'K6LE
' KOST
'W6RKC

W7PP
N7NM
K7RF
K7LV
K7EIQ
KT7G
KY7M
w'm
KOIPn
NA2 l1J7
NlKEll7
K6 LlI7
N7AT

WNfW
"K2POn
"W70M
'KNIT
"WB3JFSn
"N1JM17
' KX71
'N0 7R
'W7RV

64 22 51
(OP:YV5U l

80 29 56
(OP: YV5J811

77 26 55
(OP;YV10IGI

68 20 47
39 18 39
44 13 23

258 92 201

73 26 50

14 17 37
67 26 55

(OP: HK3R l
41 18 26

70 41 43
70 25 47

(OP: ZP5DBCj

66 40 52
48 25 47

403 133 240
289 90 127
219 74 117
167 53 115
142 50 27
90 38 38
65 28 14

246 71 92
187 67 97
130 58 51
132 42 89
130 53 79
167 63 35
136 61 72
134 49 23
90 37 47

100 56 41
73 38 70
31 10 10

276 96 149
209 70 122
187 65 112
196 77 90
174 63 79
141 51 62
142 69 29
115 44 31
54 18 9
62 27 15

244 77 114
253 81 113
158 58 117
176 73 100
142 48 84
109 42 87
151 52 13
96 42 23
54 27 9

330 102 190
292 101 164
202 73 72
214 78 128
215 80 108
241 82 97
230 79 95
176 58 81
179 74 109
154 50 79
115 39 60
69 31 57

141 55 80
158 58 50
135 55 94
97 44 57
61 29 37
35 15 11

(OP: NH7Cj

241 81 157
292 97 216
275 94 143
298 103 182
273 88 134
190 61 85
150 58 64
172 63 108
153 58 76
195 68 45
143 62 105
111 51 72
105 56 90
74 47 51
79 45 17
55 31 33
51 16 5
33 15 4
15 17 21
10 7 2
89 32 37
71 20 21
63 26 50

299 97 181
219 80 109
174 60 78
142 60 85

(OP: K4CWN)
126 64 85
128 55 66
86 47 27
79 37 35
39 28 44

(OP: N3ND)
29 20 16
35 12 4

(OP: W4VlCj
43 19 7

50.
202
75.

1976
2835
1808
1479
1114
1123
86A
746
54.
443
440
380
304
tra
tte
ras
ua
42
49
40

1033
.49...

1975
795
.04
58A

332
283
'57".".

3382
1413
1019
1056
47A
75.".

1134
546
444
4.6
345
28A
311
239
275
'62
222
6A

1216
1042
1023
64.
478
58.
242
at e
25'
402

1116
1029
630
'37
'49
'23
23.
44'at

3161
2250
1136
1087
1058
tn
648
745
666
457
409
49.
453
358
40A
287
tzu
75

11.356 69
392.496 941

29.920 140

Ecu ad or
203.832 483

84i~~agual02
274,770 175

197.175
47.040
34.800

1.508.816
912.275
84D.476
529,980
356.764
349,250
151,440
102,410
57.834
24.856

1.232.415
1.121.523

382.950
337,832
261,944
203.728
131,112
6(1.214
21.240

4.924.996
3.133.682
1.008.729

973.140
928,512
8D2.200
620,544
586.530
540,466
272.529
192.386
59.817

289.248
237.538
229.472

79.992
33,147
9,028

ASSISTED
NORTH AMERICA

unueu Sla tes

44

28

6.416,744
1.731.026
1.047.960

759.445
28U96
68.558
43.442

1.224.546
422.253
261.227
239.856
198,596
189.475
188.838
125.866
83,694
75.648
70.228

28 7.956

•28

2.311,510
2.220.955
2.210.816
1.976.953
1.26U55

969.696
569.024
546.742
345,261
339.724
262,260
167,310
13U 75

6(1.716
43.146
35.343
23,400
5.824
4,134

30'
21 429,444

163.072
14 101.715
A 2.640.352

738.888
393.744
357.889

172,425
167.079
57,920
55.417
25,863

PZ5RA

"HC1JQ

"ZpgEH
"ZP5AA

"CX9AU
"CX3CCC

'HK1R
"5K3R

' HK3Q

4M5L

k4GMH
W4UH
W4DXX
M.WW
WATTY
K5EK/4
Kl K0/4
WB4MSG
N4LV
W4JAM
W1AJT/4
W4XMT
W4BCG
WA4Y.V
N4DWK
W4CWA
WD4LBR
KB4FB
W4GHO
W3G0/4
WJ2D/4
KAWW
kC4HW
"N2QT/4
' K4MM
' K4FPF
'W4UAL

' K1HTV/4
"AA400
'KB4CP
' WA4 PGM
'ND4SC

Kl16
KA2KON/l
W1MAT
N1SNB
N4BAAll
AE11
K31U/1
"KS1J
' NF10
' N1QO
' WA1N
' KV1J
'AOlL
"NE1F
"W1EL
"KB1IKD
'AA1AR
'N1MGQ
"W1FA

W2YC
N02T
AB2lY
NlIBM/2
K2MK
K2CYE
W2LK
WN2DX
K2NV
N2NGW
"KA2D
' N2FF
' N2JOQ
' K2BB
' K2S I
'NA2M
"K20N?
'KS2G
' K2?A l

..38
W3FV
K3WW
NE3H
K3MD
W3Mf
K2PLFf3
N30W
N3YEA
WC30
NB3A
N1SZ!3
"W4EE/3
' W3KB
' N3CHX
' AB3GY
'N1M0f3
"W3fNH7C 28
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'OH8KA 191,274 431 148 52 13 IK8YFU 14,204 92 38 14 17 PI4CG 100,646 336 94 34 30 'S08MXN 174,840 38. 144 58 33
'OH8FKU 28 9.858 73 26 17 10 IK4MGP 14 856.753 1783 107 34 56 (OP: P02PKM) ' SP6JZP 174.528 386 12. 57 34

114LXV 7 458.040 1221 86 28 51 PA(JVHA 15,576 1% 36 7 1 'SN7S 164.501 473 99 46 34
France JOP: 141KW) PAn 3,360 30 13 12 17 ' S050LD 132.220 25. 112 " 4.

f 4ERS • 2,253.682 1856 263 98 177 II OK8R 3.' 116,100 6" 57 13 20 PASO 28 34.944 156 37 ,. 23 'S06JUP 54.416 164 92 42 18
F4EIZ 28 2.814 23 22 19 t 1150lY 110,016 557 58 13 25 ' PD7BZ • 390.998 621 151 53 70 'S0 3AX 37.742 147 51 34 18

(OP: F4ElllP ) ' IOLUT • 142.214 287 118 50 43 'P0 5T 244,623 504 121 4. 53 ' SP50XJ 32.946 138 65 28 21
TMaM 21 908.205 1848 99 35 57 "IZ1MHY 109,926 217 99 48 51 'PA3FYG 211,671 391 152 64 4. 'SP3GGK 6.405 41 26 22 13

JOP: F4DXW) "IN3FHE 84,390 17' '06 49 39 'PE1FTV 180,407 337 116 se 51 '5P200T 28 19.404 101 34 23 20
'F4GOI 567,41)4 684 18. 78 89 "IK1S0W 34,&32 126 58 35 ,. 'PA3FXY 74,090 2<3 94 42 19 ' SOlK 3.060 38 12 12 12
'F8CAS 422,646 496 177 65 10. "IW3SAR 9,280 ss 33 20 11 'PD3BVI 32,079 111 47 32 32 'SP1MWK 2,788 29 2< 17 0
'F4FDA 28 178.205 474 73 28 " ' IZ4AFW 21 168.818 ". 77 26 48 'PA2GR 29,887 140 79 38 4 {OP: SD1EIX)
'F4BKV 14 .28 15 • 6 t "IK(JEIE 135,240 37. 70 26 44 'PA3HGf 28,355 108 45 30 32 ' SP1MHI 21 125.994 358 69 25 "' IKll LNN 63.812 279 58 17 31 'PA1CC 28 215,760 . 22 77 31 47

PorlugalGermany "II DEHl 7.788 ss 38 e 0 "PE4BAS 5,382 47 21 14 11
OD2Ml 1.972.860 1526 261 100 163 ' IKllXBX 3.' 49.650 338 52 • 14 ' PE1PKR 14 14.080 128 38 12 s ' CT210V 28 42.640 253 " 15 23
00l JN 1.844,376 1427 292 97 147 RomaniaOK3GI 1.737.736 1300 279 100 160 Lithuania Norlllern Ireland
DJ8DG 1.657,656 1229 285 110 157 LY1R A 1.822,499 1507 273 102 122 'GI4SJO 174.876 355 126 58 "

Y09HP 2.508.288 1929 311 102 139
YO" 1,119.503 99. 266 94 1090L10W 1.649,010 1168 312 10. 152 LY7750 362,070 605 ' 66 59 45 slOP:Y06BHN)DJ3NG 1.080,930 1116 200 77 134 'LY2SA • 378.531 543 19. 73 .. Norway Y07DAA 56.277 29. 27 26OHOGHU 1.056,428 1014 23S at 120 "LY2CV 22,692 '" 56 21 16 LA9TY 332.555 447 174 71 48 YRST ,. 123.192 48. " 2< 19OL80H 876,525 1010 19. 86 11.

OL7VEE 838,128 752 216 97 143 Macedonia Poland (OP: Y05CBXj
YOSBEU 3.200 sa 26 6 0

OL21 AN 729,495 87. 212 73 92 'Z35X ,. 273.762 ". 75 25 ,.. SP711T 59.436 13. B2 59 15 'Y06HSU 458.556 697 187 71 "OL60ca 588,665 656 216 79 90 S08JX 49,140 253 73 23 • 'Y08WW 331,401 499 167 72 sa
OLBSGG 554,048 653 164 85 103 Moldova SOOJ 29 9.966 54 25 23 18 'Y0 3FOM 314.096 "7 156 71 66
DJ9RR 489,223 647 16. 65 98 SP3GXH 21 351.726 732 97 35 " ' Y08DDP 28 29.526 15. 38 25 11
OL1NEO 483,075 629 19. 65 79 'ERJDX • 129.990 2<2 112 .. 40 SN2K 14 578.476 1355 101 " " 'Y09CWY 14 90.307 .31 69 21 7
DJ8EW 478,423 .89 191 61 83 ' ER3MM 29 19,600 100 38 2< 18 (OP: SP2DWGj
OL9NCA 475,310 716 '" 66 70 SP80NZ 304,722 esc st 311 " Scotland
OL5YM 332,028 526 151 64 61 Nelherlands "SN9P 576.081 652 19. 69 gg GMBFGI 1.292.304 1338 '" 82 10.
OK1 KG 318,164 432 '61 66 75 PA3S • 433.045 497 '" 72 116 (OP:S09GAI) MMOGPZ 158.288 315 117 44 "OF2LH 288,544 429 '" 64 79
OK5MB 258,635 363 16S 61 61
OL6NCY 220,848 361 13. 59 63
OL9NOV 183,580 299 157 59 52
OM2GG 166,659 341 120 52 47
008JJ 128,553 24. 97 57 65
OL2RH 102,249 207 92 47 50

LicensedOFlOZ 88,536 213 10. 45 36
DJOTP 71,340 170 72 3. 54
OL5XL 56,536 150 at 43 24
DJ9MH 50,750 133 66 41 48

ANTI~UE RADIO CLA~~IFIED Before 19887OL5KUT 47,495 16. 52 21 42
OJ1M 45,288 14. 79 31 26
OKOAE 44,744 14. 79 31 26

{OP: DJ1AA)
OM50X 36,207 99 75 56 18
OL8AWK 28,120 15. 69 26 0 Antique Radio 's Largest Monthly QCWA invites you to join withOL8YR 11,020 60 44 30 2
OL9HK 8,816 53 31 27 0

Magazine - 4,000 Subscribers! those d ist inguished amateursOL1LH 28 251,262 574 83 31 48
OM3VL 8,432 51 30 ra 14 licensed 25 or more years ago.DJ31W 2.' 600,600 1208 103 " se Classifieds - Ads for Parts & ServicesOF9lP 464,894 963 '"' 36 54
OK4WA 14 53.286 207 57 25 25 Articles - Auction Prices Request an application from :
0040lA 3.' 9.071 108 34 6 7
'Ol9YA.! 1.502.720 1258 276 106 130 Meet & Flea Market Into.
"OL3ANK 542,430 773 171 62 B2

Rad ios, Ham Equip, Telegraph, Hi-Fi QCWA. Inc., Dept. C"DJ3AA 347,139 459 '" 71 69
"DL5ARM 346,104 ." 164 51 61

TV, Books, Art Deco, 40s & 50sRadios PO Box 2088'O K4VY 254,610 413 14. 60 62
"OF7JC 226,941 379 14. 60 47

Malakoff. TX 75148·2088'OL6MHW 188,034 371 99 st at U.S. Rates: 1 year'OJ2YA 138,020 215 '" sa 59
'OJ7JG 129,554 285 12. 50 36 $36 ($48 by 1st Class) USA' OK3WVo1 124,944 230 120 55 53
' OL7LJ RH 123,310 274 9S 47 48 Www.qcwa.com"OLaZVG 114,624 297 '" 47 26 A.R.C., PO Box 1558"OF1HF 110,124 255 11S 51 41
"OL9MKN 108,086 267 '" 46 22 Port Washington, NY 11050"OL4KW 93,150 223 82 48 32
"DJ3JD 76,212 206 71 46 29 Web: www.antiqueradio.com
'DJ2MX 56,434 14. 49 32 sa
'OF8l10 48,246 13. 50 36 43 Email: arc@antiqueradio,com
'OL3ZH 32,526 '00 57 37 23
'OL6lJAA 29,972 89 46 36 36 Toll Free: (866) 371-0512 Fax: (516) 883·1077
' OM2RM 26,136 103 40 27 32
' OL5WS 18,177 113 52 23 e Pa_ "'SA"OL1ADN 9,600 100 36 12 2
' OF 2AJ 1,872 24 15 15 6
'OJ8ES 28 72,705 241 58 24 29
"DJ2XG 16,510 94 33 19 13
'OO5WW 21 100.368 2gg 64 26 46
'OM6DX 7 87,163 415 54 14 33

Greece Looking for GreatSV8RX 202,-477 388 140 62 31
'SV1HKO 13.608 76 49 26 6
'SV10PP 9,856 49 33 27 17

Hungary HAM Towers?HA8lE A 1.971.200 1492 309 116 135
HA3HZ 480,675 65. ,gg 71 55
HADMS 338,289 sst 162 62 43
HG3FMI 28 65.712 246 46 31 34
HA311 35 93.832 641 54 11 a

• Terrific telescoping towers"HADGK • 233,618 <0• 163 61 35
"HA5PT 22,194 10' 4S 29 7
'HG8C 28 103.090 314 60 27 35 (no guys)(OP: HA8EK)
'HA8BE 73,800 219 59 26 38

Strong self-supporting•Iceland
Tf3AO 689.274 1083 16. 55 79 tapered towersTf31G 41,402 19. 71 31 19
' Tf3PPN 676.506 1187 ' 45 47 82

Fold Over Kits for up to 120 It•Ireland
EI2GLB 1,261,620 1165 206 75 14' • Heavy weight and wind loadEI7KD 266,288 874 69 21 46
'EI9E5 47.422 14. 62 33 36

capacitiesl1aly
IZSTSA 2.382.660 1632 321 115 174 • Hurr icane TowersIV3JCG 1.687,920 1238 273 10. 15.
IK2SND 989,945 94. 210 96 133
IK8UNO 713,658 .29 18. 75 100

• Antenna Stand-OffsIK30RO 464,180 554 '79 82 79
13VJW 372,520 "0 '" 65 67
IK2SGF 363,346 576 103 52 123

• Ham Accessories & MOREIZ1JLN 294,920 462 170 67 55
IK5f KF 269,360 474 154 63 43
IK2GZU 41,396 13S 63 41 27
17GSB 10,494 62 20 18 28
IW1RAX 10,395 57 43 26 a
IKH Al 10,206 53 47 34 u
IWOGYC 7,344 57 30 24 u
IK4l HH 4,440 51 21 16 0
I18DVO 28 31,929 153 45 23 ta www.heightstowers.co mIKDTUM 1,650 25 2 4 16
IV3TMV 21 580,970 1132 112 37 66 Ph.: 850-455- 1210
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Wales
144,536 293 97 44 62

2,575,170 1829 303 109 173

Guam
28 132,828 1455 90 32 51

Indonesia
38,512 173 46 23 14

375 129 210

4lI0 130 252
306 109 225
156 82 195

373 134 206

254 97 201

330 111 183

346 121 202

383 132 264

373 122 221
367 119 213

361 127 212
318 112 169
262 97 158

362 127 213
86 29 13

337 115 201

334 123 215

Germany
5,694.018 3280

Hungary
4.972,617 3292

Italy
6,512,454 3813

45,056 204

Netherlands
5,386,780 3223
2,646,981 1935
2,348,731 2011

Norway
3.433,248 2331

Poland
4.933.415 3193

Scalland
5,781.888 3549

Slovenia
6,173,958 3680

Spain
7,146,396 4240
6,390,258 4134

CHECK LOGS

EUROPE
Finland

5.201,233 3554 369 121 157

France
1,141,034 1295 201 68 113

Hungary
6.221,145 3820 374 134 209

Italy
295.260 495 142 61 63

Latvia
2,614.864 2263 302 100 116

Luxembourg
1,313,069 4449 374 122 231

Sicily
9.790,016 5363 417 135 224

Spain
6,417.450 4455 322 118 210
5,757,056 3853 332 113 211

SOUTH AMERICA
Colombia

1.278.822 1179 150 71 166

SOUTH AMERICA
Argenlina

3.647,064 2442

Aruba
14,161,441 6376

MULTI-OPERATO R
MULTI-TRANSMITIER

NORTH AMERICA
UnitedStales

10,002,562 5614
4.451,840 3463

373,794 1210

Canada
3,161,890 2881 246 109 250
1,283,480 1325 166 85 189

OH6R

S50XX

VL2CI

GM7R

SN2B

LN50

LSlO

PI4CC
PI4GOM
PI4W

HK1NA

101RY
108PL

E05CEF
EA3CCN

ED1R
EF7R

P49X

HG1T

D04W

K1SFA
KA4RRU
AK1Al

VE7UF
VE5RI

AFRICA
Madeira Islands

CR3L 10,080,564 4852 361 113 243

ASIA
Taiwan

BV100 454,125 969 136 61 18

IT9Bl B

LX71

HG1S

3A2MW, 4M5RY, 7K1PTT, 9A2EU, A45XR, A65BP, AASWl,
AB7R, BA4SD, BG6IRO, GU2JT, DF6YC, DF9FR, DGOGG.
DGlRZH, DJ30S, DJ9FG. DK6IM. DL1AB, DL2JIM. DL2LG.
OL3HWF, DL3NSM, OL4CW, OL4JS, OL5MK, OL5MX,
OL60AA, OL7FCO, OLBCKL, DL9GWA, DM5GI, DM6YY,
E72U, E17M. EA1AW. EA1EWY, EA1GFY.EA3GBA, EA3JL,
EA3NP, EA4GB, EMMA, EA5FV, EA5HJO, EA6Al, EA7AHA,
EB2RA. EE51,et PYW,F3PZ,F6DKO. F6FLU,GOPSE,G3RWL,
G3VPS, G3VQO. G3ZSS, G4AYU, G4LWB, G7SSE, HA1DAE,
HA1SN, HA2EOA. HB9AGH, 11MRH, IKOBl E, IKOHBN.
IKOW G, IK2LTR, IK5VQK, IW1PUR. IW2NEf. IW3IMM.
IW5EOI. IW5EIJ, IW5ELL, IW6ASD, Il OLJ ME, IZ1AOG.
Il 3EOU, IZ3ETLJ,I Z4DZD,IZ8FFA, IZ8FTW,J39BS,JA1MRM.
JA2DGO, JA3AlD, JA3MIO. JA4UIT, JA7DNO. JE1JAG,
JF9KVT, JGlFML, JL3RPO, JP2MRD, JT1DA,KOGK, KOOC,
K2HU, K4DXR. K4KAY, K4REB, K4SAA, K4TRH, K6RBS,
K8RC, KBYTO, K9JP, K9MY, KB1VMO, KB3X, KB9GSY,
KC2MBV, KDSJHE, KE4EX, KE5ZGI, KF7PBM, KI6X, KJ6P,
KK30. KK7PW,KX1X, KY9J, KZSJ,L33M, LA4RT. LA7WCA,
LA9FFA.LLl4f PZ, LLl6AM, LY9Y, LZ2XF, MOQAG, MIOGRG,
NlI A.N1MJf. Nl WO,N2JEN,N3ME.N4KHI.N4SIA,N4WYR.
N5ZM.N6GY, N6PZ, N7GVV, N7US, NA50X.NA7RH. NIOS,
NM1A, NY3C. OH3GGO, OH30L. OHBLXT, QK1QMP,
OK2BHO, OK2DW, OK2VWB. OK2Z0, OM3RM, ON4AXLJ ,
ON4TO, OZlAXG, OZ8ABE. PAOFVH. PMlJSE, PAORRA.
PA2KW, PAlL P, PAJA, PA3EBP, PDOMBY, PD0RKA,
P01ARM,PD2J,PT5T,PV8ADI, PY2SRB, RAJXOX, RMUF,
RA6YDX, RL3FA, RL30GO, RN3DNG, RU3EJ, RU4UR,
RV6ALI, RY9C, RIOAF, S51JQ, S590, SOlO, SP1DMO,
SP1QXK, SP3CFM, SP3EFG, SP3EPG, SP3UY, SP4CJA,
SP4GDG, SP6GCU, SP6M. SP7HOV, SPBfT, SPBIHP,
SPBOYB, SP9XCN, S03LVf . S09ANS, SV2HXV, SV30CX,
SV5BYR.TF8SM, LJA2fFX, UA3FX,UA4ANZ, UA9COV, LJN6G.
UN8P, URBIOX, US0LW, UT3LJ X. LJT3WW, UT7EJ, UZ2HZ,
VE2DLC, VE3FWF, VE3XD, VE3YXO, VK2MWG. VK4IMX.
VK7ZE,WOELM, WHN B, W1NDY, WZMXL.W3ML.W4ASE,
W5IF. W6YA, W7JY, W1THY, W7YES, W9H , WB2GOY,
WB8ART, WG4M, WM2Z, WS4C, XE2ALlD, Y02CMI,
Y08RAA, VY4ALK, Z35BY, ZL4AS

TM380

11 511A

214 14 111
166 66 65
117 53 26

17 11 °

263 82 78

211 19 79

439 145 195
336 117 147
136 47 34

243 81 138

143 46 39 59
77 46 39 23

1112 244 95 151
670 147 63 123

885 233 83 147
332 102 44 76
212 55 28 49

1,954,310 1619 307 101 178
899,248 1180 183 66 143

Ukraine
6,690,831 3677
2,139,000 1545

157,759 331

U69,996 2176 211 94 224
385,917 667 127 64 138

83B ,~:~man~77
340,659 513
122,892 296

1,148 18

Poland
746,856 978

Portugal
1,228,392 1514

Serhia
1,314,274 1672

3B,160
15,660

1,144,150
407,259

373,681
145,632
52,932

OC~~iNIA
348.684 652 104 60 32

SOUTHAMERICA
Argenl ina

2,690,142 1862 242 93 172
114,080 302 103 43 9

Brazil
1.429,341 1436 178 17 138

938,100 1029 167 70 117

Chile
740,116 868 147 64 120

Uruguay
860.258 1105 143 62 91

Ukraine
222,425 527 161 56

1,131 25 20 9

SOUTH AMERICA
Argenl ina

351.024 630 76 39 98
128,628 299 85 32 45
76,293 204 68 37 42
45,594 159 41 27 34

Brazil
254,265 579 79 40 B2"PU5ATX

" LU1UM
' L73D
' LU30Y
"LV60

"UZ5HU
' ULl4JWC

"OK2POS

"SP9KDA

" OH7AB

Bermuda
"VP91 3,43B,541 2287 304 100 213

ASIA
China

80,464 351 57 33 17
54,252 269 98 39 0

SouthKorea
80.997 295 86 47

'YT3M

"N9LAH
-wsrrr
" KU1YlIO
"AC0E
'W OFRC

EUROPE
Bulgaria

" L15R 2,041,560 1691 294 107 134

Czech Republic
192,419 394 125 55 37

Finland
118.413 308 117 40 20

'WW4 LL
"WJ4N

"W9Cm
'WS71

"D01A
"DF9DO
'DLflLG
'OL0ABT

" OS3HWS

" BAllA
'ElGBGAM

" CS5CRE

MULTI-OPERATOR
SINGLE TRANSMITIER LOW POWER

NORTH AMERICA
UnitedStates

" M3WlR 297,243 462 156 58 89

W7CT
WORDSf7

CV5K

KOIR 5,724.545 4010 344 122 219

Canada
VE7SV 5,254,364 3299 317 124 250

ASIA
Kazakhstan

U06P 4,930,608 3422 358 117 81

EUROPE
creana

9A4P l ,4fiO,04S 1586 234 8S 126

England
G3V 2.687,122 2349 303 111 164

Eslonia
ES9C 11,095,980 5666 453 143 216

Finland
OH2H 4,286,616 3038 365 124 144

LTOH
LT5X

U12M
LJT7L
LJWOL

CE1TT

MULTI-OPERATOR
TWO TRANSMITTER

NORTH AMERICA
UnitedStates

Wl0X 2,727,201 2030 311 97 18S
KA1C 614,005 810 187 63 121

N02W 2,658,575 2472 268 99 184

MR4M 6,363,236 3861 379 125 220

W6YX 4,015,935 3023 315 118 260

302EG

PX2V
IV"

249 91 146
233 84 170
250 86 148

315 115 175
147 65 101
118 46 56

389 132 146
313 110 129

214 88 46

341 122 202

298 103 162

234 83 188

415 141 172
264 95 104

211 113 134

385 128 198
280 101 151
277 95 161
217 91 164
217 85 94

340 120 172
227 82 154

357 124 137
245 101 151

305 105 154
260 95 127
241 85 132
157 60 123
158 65 75

348 110 195
237 85 143
164 55 99
125 63 134

749 80 56 142

1954 258 105 219
1725 223 101 224
1800 183 83 200
1309 161 86 189

435.070

Market Reef
3.180,546 2572 281 99 142

Netherlands
165,228 422 117 45 34

Norway
75.900 290 90 35 13

Poland
1,640.768 1484 214 100 122

4,234,105 2658
1,626,570 1555

455,694 652
283,682 538

Finland
4,124.061 2740
2,289,696 1786

France
2.731,545 2280

Germany
2,305,632 1756
1,3{l4,174 1245
1.230,188 1263

693,260 894
4ll4,982 612

ASIA
Kazakhslan

2,375,325 2178 266 92 41

966.960 1152 154 91 163

Sicily
1,696.968 1503

SlovakRepublic
3,608.088 2414
1.777,457 1617

Slovenia
3,894,905 2417

2 ,108 .7~ain1898
2.042,965 1910
1,829,520 1734

2,216.784
1,673,592
1,155,680
1,004,980

lIaly
2.623.385 1730

459,797 599
162,800 358

Luxembourg
2,190.791 2122

England
843,625 1053 201 67 91

EuropeanRussia
4,841,200 2819
1.385,296 1349

Chile
529,976 176 107 47 94

Colombia
41.496 150 66 29 38

Uruguay
4.032 50 22 12

Venezuela
28 85,250 289 53 21 36

(OP: YV40YJ)

EUROPE
Austria

OE9R 734.045 981 130 52 117

Czech Repuhlic
4,523.359 2628
2,085,440 1604
1.954,511 1571
1.893,664 1727

961,488 1039

Denmark
595.080 790

PA6Y

UN8LWF

LA1UKA

Rl3 A
RK3DXW

LX8M

OM5M
OM3RRC

Greenland
OX40K 1.979,740 2017 195 68 132

IV3HYO
102LS
103GO

Greece
SllA 1.456,272 1548 258 85 89

Ol7M
OL3A
OKl KSL
OL7C
OL2X

012AR

VE6AO

G7BRC

DF5MA
DK7ZT
DF7ZS
Dl.JKE91
DG3FAW

AFRICA
Canary Islands

EF8M 12.197,500 4955 447 143 260

Morocco
CN3A 10,612,300 4517 419 135 250

Portugal
CR50 2,37U 40 2004 263 91 157

Serbia
3,522,364 2237
1,909,474 1708

TM4P

OH8A
OH31

M28J/9 1,180,783 1270 204 80 125

Canada
VE3FJB 1,842.536 1704 221 74 141

SP4YPB

MULTI-OPERATOR
SINGLE TRANSMITIER HIGH POWER

NORTH AMERICA
UnitedSlates

K30Q 110.380 329 81 33 66

S59W

CE3PG

CX5TR

IT9HBT

"HK3JJB

YW4V

OJOX

EE2K
EAZTT
ED2V

K4f J
AA4HP
N4RI
KA4PKB

K6MMM

AA7A
K7BTW
WY7SS
KK7PR

YT2Y
"'W

75 39 31
62 31 50

{OP: LLJ5W}
43 20 46

83 30 44
17 15 1
41 8 2

15 15
11 11
18 •" .

187 78 39
(OP: EA30Rl

134 57 72
{OP: EA3DW)

143 57 63
50 35 56
96 50 33

(OP: EA1 XT}
84 37 42
67 27 52
59 17 43

231 74 105
52 34 37
22 14 0
63 18 32

(OP: EA2KUj
32 6 4

(OP: EC7KWI

275 105 139
(OP: PY2MNlj

67 32 44
59 17 43
47 20 40

(OP: PY2ADR)
226 91 143
213 78 1411

{OP:PS7BY}
65 23 50
55 20 49
21 15 33
53 19 33

344 107 149
(OP: SM211Yj

133 56 42
57 36 83
76 37 19

tOP: SMODSF)
61 44 0
{OP: SMOMPV)

26 21 5
72 22 31

204 80 65
tOP: SM5DJlj

98 32 23
92 40 22

{OP: SA3ARL}

168 68 87

164 64 63
10 10 19
50 16 13
48 12 9

317 118 147
(OP: UU1Alj

331 115 134
(OP: UT211)

286 106 135
181 65 56
181 57 26
135 52 16
130 64 18
61 28 22
99 35 50
(OP:UR30CWj

83 26 36
52 11 10
30 7 0

242 85 90
265 81 59
234 80 48
191 66 52
140 41 18
148 64 34
123 47 21
65 39 24
24 20 3{1
39 19 17

155 64 87
362 123 194
206 75 78

71 21 22

95 51
104 48
62 35

...

.59
tea
19.

285
. 70
'64

266,754
239,320

22,494
50,505

OCEANIA
Australia

123,272 297
83,144 210
39,480 134

98,670
158,627
107,321

2,007,440 1531
1,160.683 1027

SOUTH AMERICA
Argentina

336,570 621
82,797 203

120,227 399

Brazil
A 3,808,317 2316

ea

28

28

21

SlovakRepublic
119,867 254 91 50 46

42.558 209 79 28 16

Slovenia
436,356 593

3,500,924 2101
588,401 705

14 79,636 323

Spain
655,962 780

308.236 528

254.058 396
111,954 310
86,994 205

86,553 221
28 259,442 696
21 263,128 973
A 991,330 1113

33.579 106
23 9,324 116
14 163,137 706

3.5 4,738 61

Serbia
7 409,770 1120
A 1,221 18

3.5 13,923 145

Sicily
1,848 23

858 13
936 23

3,648 67

Swilzerland
411,474 673

3,393 29
14 24,306 139
7 55,321 405

Ukraine
2,961,198 2260

2,679,WO 2108

2,086,920 1760
385,050 617
319,704 551
154,889 346
87,768 183

28 61,272 210
14 679,328 1554

7 294,060 1035
3.5 75,190 538

8.325 143
1,213,470 1385
1,011,285 1216

631,690 791
589,572 817
155,419 406
141,204 245
117.847 267
39,424 135
13.024 68

21 19,050 106

Svalbard
610,793 320

Sweden
2,107,200 1431

160.083 329
151.184 310
41,844 155

17,115 66

7,748 53
164,375 595
499,768 632

88,893 273
61,292 192

"OMIRC
'OM3ZBG

JW7QIA

S510X
"S51AW
' S55VM
"S51EA

VK2CA
"VK8POX
'V K6GOM

"YBlJJIV

GWORYT
"GW4SKA

SK2T

SM6GKT
SM3VAC
SFOO

8S0C

SM5CZQ
SM6FUO
"SM5D

'SMlBHM
'SA3V

YT1VP
' YU8NU
'YUIU

UU7J

UW81

UXOfF
UT1AA
UR5MBA
UT4HZ
UT4ZX
UT416
E030

UW41
UX1UX
UT5ZA
"US4l PY
' UT8EL
' UXl IL
' UY7C
'UR5EPV
'U U4JIM
'U T9FJ
' UR5XMM
'U X1AA
'UT2AB

KG60X

LU6H B
LV5V

'lU8EOT

ZX2B

PY7l'i
PTICG
me
'PY2SEX
'NI7B

"PU4l 0G
' PY20N
' PY2VZ
"PY4XX

EASfIV
ESllC
EF1A

EA7RU
EA4KO
EA72Y
"EA5DKU
'EA20GF
' EA30P
' E02Y

"EF7W

EU R

ED3A

IW9FRA
IT9f GA
"lT9S0N
"lT91MJ

HB9CRV
HB9RML
HB9l CW
HB90HG
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N A T I O N AL RF, INC.

-----
CUSTOO PAllOlES
_ .... SilQIe l>*

_ by Tany -.o

311 OAY IIJNEY B!CK GlJ.'J'JIlTEE
www.n3znkeys .com

Type 2·MQ
Porlaquad Antenna
A high-gain, full s ize 2·meler
quad ante nna designed fo r
portable opentlons.
Visit our Web Site for mor.
Information.
www.natlonalrf.com

"Sp eciali st in RF Connectors and Coax"
ParI No. Des cr ipt ion Price
83·1Sp·l050 UHF Male, Amphenol $2.50 ea

(lOorffiore) $2.40ea
pt·2S9JAGT UHF Male Silver Teflon , Gold Pin $1,50
RFC17-{l3T PL·259 Crimp/Solder

all RG·g size cables $1,50
RFCUG·118519913 N Male Clamp 9913, 9913F, LMR-400 $4.00
RFCUG-26018X eNC Male Clamp RG·9X, LMR-240 $2,00
SMAMlBNCF Handheld Adapter $3,00
UG·146A,1U NMaletoSO-239, Teflon USA $10,00
UG·83BJU N Female to Pl·258, Teflon USA $8,50

Now Available: x -t rem e TapeQll Self·fusing Slll con eTape .
Great for Waterproo f Connect ions, $4.00/10 feel!

Your Phillystran Deafer
The R,F. Conne cti on

213 NQrth Frederick Ave., 1111 ca
Gaithersburg, MD20877. (3(11) 640-54 77

800-763-2666
FAX 301-869-3680
www. l herl c.com

Complete SelBctlonOf MIL-SPEC Coax, RF Connectors And Relays

Xtal Set Society, Inc.
www.midnightscience.com/

ultrasonics.html
405-517-7347

Hawaii Ham Radio Store r-":--'1

'ouxun, Baofeng lJ"-3R.
aofeng UV-5R • and othe

adio Accessio ries

"New Enlarged 12-inch"
Parabolic Ultrasound

Dish & RX Kits

"See em at
Dayton
Convention."
Great for
hunting RFI
caused
by sparking
on AC
powerl ines.
Ideal for
tracking bats,
insects, and
locating pressure leaks!

including website addresses

10-10 International Net, Inc 96 www.10-10.org

Advanced Specialties Inc 69 www.advancedspecialties.net

Alinco 35 www.greamerica.com

Alpha Delta Communications 53 www.alphadeltacom.com

Ameritron 5 www.ameritron.com

Antique Radio Classified 111 www.antiqueradio.com

Arlan Communications 69 www.arlancommunications.com

Array Solutions 54,55 www.arraysolutions.com

bhi Ltd 25 www.bhi-Itd.com

BATIERIES AMERICA/Mr. Nicd..115 www.batteriesamerica.com

Begali Keys 79 www.i2rtf.com

Bencher, Inc 91 www.bencher.com

Buddipole Antennas 80 www.buddipole.com

C.A.T.S 96 www.rotor-parts.com

CheapHam.com 71 www.CheapHam.com

Comet/NCG 51 www.natcommgroup.com

Command Productions 71 www.LicenseTraining.com

Communication Concepts, Inc 98 www.communication-concepts.com

Communications City 33 www.commcity.com

Cushcraft 1 www.cushcraftamateur.com

Cutting Edge Enterprises 74 www.powerportstore.com

DX Engineering 11 wwwDXengineering.com

DX Store 93 www.dxstore.com

DZ Company 74 www.dzkit.com

Davis Rope and Cable Assembly 96 wwwDavisRopeandCable.com

Dayton Hamvention®2012 89 www.hamvention.org

Diamond Antenna 99 www.diamondantenna.net

EZ Hang 69 www.ezhang.com

Elecraft .45 www.elecraft.com

Electric Radio Magazines 74 www.ermag.com

ExpertAmpsUSA, LLC 90 www.expertampsusa.com

FlexRadio Systems 3 www.flex-radio.com

Force 12, Inc 15 www.texasantennas.com

GRE 116 www.greamerica.com

GeoTool 74 www.geotool.com

Gigaparts, Inc 37 www.gigaparts.com

Green Heron 97 www.greenheronengineering.com

HRD Software 61 www.ham-radio-deluxe.com

Ham Radio Outle!... 12 www.hamradio.com

HamTestOnline 20 www.hamtestonline.com

Heights Tower Systems, Inc 111 www.heightstowers.com

Hy-Gain 9 www.hy-gain.com

ICOM America, Inc 23 www.icomamerica.com

odvertlsers' index
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ham shop _

HOMEBREWI "Recollections of a Radio Receiver" a 565
RFI Filters <www.RFchoke .com> page book on HBR homebrew receivers . $10 de livered

(eBook on CD-ROM) . Details ewww.wehht.corrc-
SMART BAITERY CHARGERS: 5A model for larger
deep cycle down to 1/4A model for smaller QRP lead acid FREE a-meter Repeater Frequencies for Travelers by
batteries. <www .a-aengineering.com> Western Trucker: USREPEATERS.ORG

Advertising Rates : Non-commercial ads are 20 cents per wa rd includ ing abbreviations and address
es. Commercial and organ ization ads are $1.00 per wo rd. Boldface wor ds are $1.50 each (speci fy
wh ich words). Minimum cha rge $2.00. No ad will be printed unless accompan ied by fu ll remittance.
All ads must be typewritten double-spaced .
Closing Date: The 10th day in the third mon th prece ding date of publication (examp le: Jan. 10th for
the March issue) . Because the adve rtisers and equipm ent co ntaine d in Ham Shop have not been
inves tigated, the Publisher of CQ cannot vouch for the merchandise listed therein. The pub lisher
reserves the right to reject any adve rtisement. Direct all correspondence and ad copy to: CQ Ham
Shop, 25 Newbridge Road, Hicksville, NY 11801 (fax: 516-681-2926; e-mail: <hamshop@cq
amateur-radio.com>.

" QRZ DX"-since 1979 : Available as an Adobe PDF tile
each Wednesday or by regular mail. Your best source for
weekly OX information. Send #10 SASE lor sample /rates .
"The OX Magazlne"-since 1989: Bi-monthly - Full of
DXped ition reports , aSL Information, Awards, OX news ,
technical articles, and more . Send $3.00 for sample/rates.
OX Publishing, Inc., P.O. Box OX, Leicester, NC 28748
0249 . Phone/Fax: 828-683-0709; e-mail: <DX@dxpub.
com> ; WEB PAGE: <hllp:!!www.dxpub .com> .

At www.HamRadioExpress.com we know you can't
afford to waste time looking for Ham Radio Antennas &
Accessories. With over 3,000 products in our tour ware
houses, you can rely on Ham Radio Express to have the
parts you need , in stock, especially those special, hard
to-find parts , fixed station antennas. baluns, mobile anten
nas, mobile antenna mounts, accessories, and RF con
nectors. Custom Built Cable Assemblies rorvour Packet
TNCfKPC to radio interface devices. We stock interface
cables for all amateur radio makes and models: AEA ,
Kantronics, MFJ, PacComm, and more Packet
Controllers. All cables are in stock or can be built in one
day. All cable assemblies are double-checked before they
are shipped. Toll-Free Order Lines: M-F 9 AM to 4 PM:
1-800-726-2919 or 1-866-300-1969; Fax 1-434-525
4919. Help and Tech Support : Notsure what model you
need? At www.HamRadioExpress.com our Technical
Support staff (1434-632-7028. 9 AM to 4 PM weekdays)
can help you decide what you need . and all available for
same-day shipment. On-line visit:
www.HamRadioExpress.com

MAUl , HAWAII : vacation with a ham. Since 1990 .
«www.eeaqmautcc m» , telephone 808-572-7914, or
<kh6sq@ seaqm au l.com>.

ALUMINUM CHASSIS AND CABINET KITS. UHF-VHF
Antenna Parts. Catalog . On the web : <http://www.
kaiwk.net».

REAL HAMS DO CODE : Move upto CW with CW Mental
Block Buster III. Succeed with hypnosis and NLP .
Includes two (2) CDs and Manual. Only $29 .95 plus $7.00
slh US. FL add $2.14 tax . Success Easy, 568 SE Maple
Terrace , Port St. Lucie, FL 34983 , phone 561-302-7731 ,
ewww.success-ts-easy.coms-.

TWO NEW NOVELS Involving ham radio: Full Circle ,
and Frozen in Time. by N4XX. Visit <http://www.theodore
cohen-novets.comc-.

aSLing SUPPLIES. e-mail: <p lumdx@msn.com>.

WWW .PEIDXLODGE.COM

CASH FOR COLLINS, HALLICRAFTERS SX-88, &
DRAKE TR-6 . Buy any Collins equipment. Leo, KJ6HI,
phone/tax 310-670-6969 , e-mail: eraotoreo e
earth link. net>.

www.SecondHandRadio.com

MicroLog by WA9H
Free download . . . www.waOh.com

LOOKING GREAT on the wall behind your equipment.
ewww.hamradloprlnts.com»

OVERSEAS AIRMAIL POSTAGE plus comp lete line of
airma il envelopes . Order directly from our website . James
E. Mackey , proprietor. webs ite: ewww.atrmanoostaqe.
com >

ARUBA RADIO RENTAL: www.p49v.com

TOWER ACCESSORIES Gin Pole Kits - stand off brack
ets - antenna mounts - vehicle radio mounts - for 30
years. IIX Equipment ltd., 708-337-8172. <http: //
www .w9iix.com/>.

VORTEX ANTENNA SYSTEMS specialist in HF and VHF
high performance antennas. Yagis and Delta Loops.
Linear Loaded 30 and 40m Arrays . OWA Arrays , bespoke
individual design solutions. Antenna related hardware. We
ship worldwide including North America. <www.
vortexantennae.co.ukc-. or bye-mail to .eenqulnes e
vcrtexantennas.co.uc-.

WANTED: HAM EQUIP MENT AND RELATED ITEMS .
Donate your excess gear-new, old, in any condition-to
the Radio Club of Junior High School 22, the Nation 's only
full time non-profit organization working to get Ham Radio
into schools around the country as a teaching tool using
our EDUCOM-Education Thru Communication-pro
gram . Send your radio to school. Your donated material
will be picked up ANYW HERE or shipping arranged, and
this means a tax deduction to the full extent of the taw for
you as we are an IRS 501(c)(3) charity in our 31st year of
service. It is always easier to donate and usually more
financially rewarding, BUT MOST IMPORTANT your gift
will mean a whole new world of educational opportunity
for child ren nationwide. Radios you can write off; kids you
can't. Make 2012 the year to help a child and yourself.
Write, phone , or FAX the WB2JKJ "22 Crew" today : The
RC of JHS 22 , P.O. Box 1052 , New York, NY 10002.
Twenty-four hours call 516-674-4072; fax 516-674-9600;
or e-mail <crew@wb2jkj.org>.Join us on the WB2JKJ
Classroom Net, 7.238 MHz, 1200-1330 UTe daily and
21.395 MHz from 1400 to 2000 UTC .

IMRA-International Mission Radio Assn. helps mission
ers-equipment loaned; weekday net , 14.280 MHz ,
1:00-3:00 PM Eastern. Sr. Noreen Perelli, KE2LT,2755
Woodhull Ave., Bronx. NY 10469 .

" World of Keys - Keys III" features highly detailed views
and photos of keys , bugs, and padd les like few people
have ever seen! t's available on CD ($16) or as a full-size
book ($18) . Also still available, " Keys II" ($16) and " QRP
Romps! " ($18) , plus " Your Guide to HF Fun " ($16).
Available from dealers nationwide. Also please see:
<http ://www.k4twj.com/>.

PACKET RADIO AND MORE! Join TAPR, connect with
the largest amateur radio digital group in the U.S. Creators
of the TNC -2 standard, working on Software Defined
Radio technology. Benefits: newsletter, software. dis
counts on kits and publications. For membership prices
see the TAPR website : <http://www.tapr.org>).

WANTED: VACUUM TUBES - Commercial, industrial,
amateur. Radio Daze, LLC, 7620 Omnitech Place, Victor,
NY 14506 USA (phone 585-7 42-2020; fax 800-456-6494;
e-mail: <info@radiodaze.com».

www.crcqsicercs.ccm

HAWAII HAM STATION RENTAL: Beautiful Big Island
location. Brochure: <KD4ML@juno.com>.

DXPEDITION DVD VIDEOS: For full description and how
to order . .. cwww.kauee.com/dvdc-.

www.isotronantennas.com FOR HF. CHECK IT OUT!
Call: 719-687-0650; <wdQeja@isotronantennas.com>

NEAT STUFF! DWM Communications: <http ://
oth.comzowm»

ARMS - Amateur Radio Missionary Net. Christian
Fellowship Net, Everyone Welcome. 14.3075 Daily except
Sunday 150D-1700Z, - 1 Hr DST . Website: www .
qsl.netlarms

HONDURAS OX VACATION: K3, Alpha 86, StepplR,
Meals, Private Facil ities. HR2J, (206) 259-9688.

DISPLAY YOUR CALL SIGN IN NEON . To order call 1
401-846-0294 , Duncan DeSigns

YAGIS DESIGNED BY WA3FET/K3LR: Bust pileups
using these proven OX and Contest winning "Ultimate OWA
vaqrs "! learn more and request free PDF catalog at
www.SuperBertha.com or call 814-881-9258.

ROTATING MONOPOLE TOWERS: Superaertba
BudgetBertha .. . No guy wires, Entire pole rotates, Ground
level rotor. Stack and rotate all your antennas at optimum
heights on one monopole. The Ultimate antenna system!
learn more and request free PDF catalog at
www.SuperBertha.comorcaI1814-881-9258.

HAWAII OX VACATION: StepplR antennas, amplifiers.
KH6RC , cwww.le uamb edandbreaktest.cc m».

<htt p ://www.v lntagehamshack.com>

HY POWER ANTENNA COMPANY <http://www.
freewebs.com/hypower> Multiband dipoles, delta loops,
half squares and QRP antennas.

WWW .KM5KG.COM

HAM TRA VELERS Discount travel, tours, cruises, more.
www.GreatExpectationTravel.com

PROMOTIONAL VIDEO: 15-minute DVD describes ama
teur radio's fun and public service . Details: <www.neo
hem .crq s-.

WANTED: OLD QSL CARD COLLECTIONS. Collector
seeks US & OXcards . W2VRK, 9lairdTerrace,Somerset,
NJ 08873 ; e-mail : <tpllrs@comcast.net>.

TELEGRAPH KEY INFORMATION AND HISTORY
MUSEUM: <http://w1tp.com>

HAM RADIO GIFTS : ewww.main estc re.c c ms

FT243 AND HC6U CRYSTALS: www.af4k.com

ROTATING GUYED TOWERS AND ORBITAL RING
ROTORS : Rotating bases, Rotating guy rings, Orbital ring
rotors . For45G, 55G, or Custom . Learn more and request
free PDF catalog at www.SuperBertha.com or call 814
881-9258.

VAIL, COLORADO mountaintop 40-mile views, 4000
square-foot home. Upscale construction and finishes.
Secluded woods but 10 minutes to town . Includes $75 K
ham station and other items . Front cover CQ magazine
2004 . One of the best ham locations in country. Selling for
health reasons. Just dropped price $300K well below
appraisal and construction cost for quick sale. $895K.
www.wotm.com, phone 913-441-6593.

CHECK SPOTS; log contacts; manage QSLs, LoTW with
DXtreme Station Log: <http://www.dxtreme.com/> .

OX BOOKS: "Up Two - Adventures of a Dxoecntroner,"
"Contesting in Africa, " Micro-DXpeditioning Uncovered,"
"OX Delights - Tales of Travels with my Radio ." All infor
mative and fun! Signed by the author, Roger Western,
G3SXW. Details: <g3sxw@btinternel.com>, $20 each
inclUding postage. PayPal or cash to G3SXW.

Marketing Services for Ham Radio Related
Companies and Websites - Improve product sales and
brand visibility with innovative online marketing strate
gies . Jeff Demers, Nt SNB is a veteran online marketing
consultant with years of experience selling online. Ilyou've
invested heavily in bringing a product orwebsite to fruition
and want to improve sales ,we needto talk. Email me today
at <jbdemers@gmail.com> or call me at 508 -768-0032.

NEW AMATEUR RADIO MAP with DXCC list uccates.
Full color 22 x 34' - $10 . Free shipping on club orders .
http://www.hamradiomap.qth.com/

COLLINS ... Owners of Collins 30S-1 amplifiers. Very
rare K201, K202 , and K203 relays now available. More
info on www.collinsradioactive.com
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FNB-102Li U_bolL 7.4v 2000mAh $45.95 I
· .

FNB-78 No""" ........ 13.2v 4500mAh $89.95
'. "

Idiom Press ........ ...................................20 www.idiompress.com FNB-80Ll u_-,. 7.4v 1600mAh $44.95

InnovAntennas .... ... .... ..... .....................85 www.innovantennas.com
E-DC-5BA DC Power & Charge cord PEW) $19.95
NC·72BA AC-OC Power I Ban erv Charoar$17 .95

International Radio INRAD...... .... .........20 www.inrad.net
, .

FNB -83 xe eneloop 7.2v 21JlllmAh $49.95
KJ I Electronics ...... ...............................96 www.kjielectronics.com NC-88BA AC-OC Wall chercer lIOEWl $17.95

Kanga US ...... .... ...................................96 www.kangaus.com FNB·72xe eneloop 9.6v 21l1mAh . $49.95

Kenwood U.S.A. Corporation.... .....Cov. II www.kenwoodusa.com FNB-52 L1 ~-,. 3.7v 750mAh $29.95
, . . ..

LDG Electronics. Inc. .......... ............ .....29 www.ldgelectronics.com FNB-41xhK-W,,_ 9.Gv 12nnmAh $45.95

14S0mAh
,

LNR Precision. Inc . ............ ................ ..67 www.lnrprecision.com FNB·38xh _ ......... 9.6v $52.95

M2 Antenna Systems, Inc .......... .... ..58 ,59 www.m2inc.com FNB·2 6xe fOlfiLOQIO_H 7.2v 2100mAh $39.95

MFJ Enterprises, Inc ........... .............31,43 www.mfjenterprises.com
FBA·12 ji-eell AA Battery Cas e $22.95
FBA-12h 10~ell AABattervCaSel5Wt $28.95

N3ZN Keys, LLC ............ ...... ...............113 www.n3znkeys.com FNB·12xh ...__ 12v 1250mAh $39.95

NH7QH Radio Supplies LLC ...............113 www. hawaiiradiosales.com FBA·17 "6-<:e ll AA Batterv Case $19.95. . ..

National RF. Inc.. ................ .......... .......113 www.NationaIRF.com
BP-256 ,.;.w.au_ _ 7.4v 1620mAh $44.95... " ..

New Super Antennas .......... ...... ........ ....97 www.newsuperantenna.com BP·265L u_boll 7.2v 2200mAh $46.95..
NiCd Lady ................. ...................... .......39 www .nicdlady.com BP·217 SWU.IO"""-,, 7.4v 1600mAh $44.95

CP·1 1LDC Pow • • & Chi• • Co rd (~" 1C"2AD IOO) $22.95
PowerPort..............................................74 www .powerportstore.com

BP-210N H1.wonbo' ''''Y 7.2v 2000mAh $44.95
QCWA ................ ........ ........................ .111 www .qcwa .org .

BP-200 XL HI-Waft b. " . ,.,. 9.6v MSQmAh $59.95
OSLs by W4MPY ........ ..........................90 www. qslman.com BP-197h s-een AAaatterv case IHi-WaUI $29.95

R.F. Connec tion ............ .... ..................113 www .therfc.com BP-173 x HI-Wat' b.''' "" 9.6v ~mAh $59.95

RF Parts Company ........ .... ....................57 www.rfparts.com
BP-170L s-een AAaattervcase (Hi-Watt) $25.95,

Radio Club of J.H .S. 22 .... .....................87 www.wb2jkj.org
BP-83 xh L""lII~ NI-NH 7.2v 2200mAh $39.95

RadioWavz ............................................73 www .radiowavz.com
IC-8 8-cell AA ba ttery case lWI C"-h<kl$24.95
BP-202e e~_ ltad Sh 7.2v 2100mAh $34.95

SolderBuddy.com ................ ........ .......... 90 www.solderbuddy.com
.

PB-42L U oK>N-, 7.4v 2Q2llmAh $44.95
StepplR Antennas Inc..... ...... .... .......16.17 www.steppir.com PB-42xL U -ION --,o 7.4v £lJlllmAh $59.95

EMS-42K OHklOp Ibpld Ch......' lor PS-t2lJXL $49.95
TEN·TEC. Inc....... ................ .................47 www.tentec.com • .
Ten-Ten International Net , Inc...............96

PB·39h ....w....___ 9.6v ~mAh $54.95
www.ten·ten.org BT-11h 6-cell AA Batt erv Case (Hi-WI $24.95

XTAL SET SOCIETY ............................ 113 www .midnightscience.com
.. · .

PB·34xh _ ..._ ..... 9.6v 1200mAh $39.95

Timewave Technology. Inc.....................27 www .timewave.com
.. .

BT·8 .§-cell AA Battery Case $14.95

TOKYO HY· POWER LABS. INC......Cov 111 www .tokyohypower.com PB-1 3xh .....fIlM.......... 7.2v 1800mAh $39.95...
Vibroplex .......... ......... ..... .....................103 www.vibroplex.com PB·6x .......,uo..-.-..7.2v 1600mAh $36.95... .
Vintage Manuals. Inc ..... ........ ................ 69 www.vintagemanuals.com PB·2h l""'J ...__ 8.4v 1600mAh $39.95..
W21HY Technologies........... ..................97 www.w2ihy.com PB·25·26h""' * .....B.4v 1600mAh $39.95.. . .
W4RT Electronics..................................63 www.w4rt.com EBP-46xh .....fIlM...... 9.6v 1450mAh $52.95.. . - · .
W5YI Group ....... ....................................21 www.w5yi.org EBP-48h .......... ......,. 9.6v 2000mAh $44.95.. . ..
West Mountain Radio ................ ............ 83 www.westmountainradio.com EBP-36xh ........001_ 9.6v 1450 mAh $52.95.. . . ..
WinRadio ...............................................81 www.winradio .com/g33 EDH·11 .§-cell AA Battery Case $22.95

EBP-20 x Nl.fllHb.olt 7.2v 2000 mAh $32.95
Wire man ................................................96 www.thewireman.com . . .. .

ADI- 600x _ .. -...,.12.0v 1200mAh $44.95
Yaesu .................. .....................6.7,Cov IV www .yaesu.com ...

CNB -152xh NoMH ..... .12.0v 1200mAh ~;.:~CRR•••• • . ." .
Visit our website for direct links to our advertisers! ~~ ._ . ...SOO Diri IaISMART Cha"'"
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~ TOKYO NY-POWER

Solid-state
HF/50MHz 550W Linear Power Amplifier
Auto Select AC Line Compatible World-wide

- Available Exclusively from -

www.hamradio.com

V isit Our NEW W ebsit e :
www.tokyohypower.com
TOKYO HY-PQWE R LABS.. INC. - USA
6046 FM2920 Rd. Suite 133
Spring, Texas 77379-2542
USA Factory Support Tel: 713-818-4544
USA Factory Email : lhpsupport@airmail .net

TOKYO HY·POWER LABS.. INC. - JAPAN
1-1 Halanaka 3chome,
Niiza Sailama 352-0012
Phone: +81 (48) 481 -1211
FAX: +B1 (4B) 479-6949
a-mail : info@lhp.co.jp

Western US/Canada
1-800-854-6046

Moutain /Central
1-800-444-9476

Southeast
1-800-444-7927

Mid-Atlantic
1-800-444-4799

Northeast
1-800-644-4476

New England/Eastern Canada
1-800-444-0047




