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ANNOUNCEMENTS

JULY

HARRISBURG, PENNSYLVANIA — The Harrisburg Radio Amateurs’ Club will hold its 48th Annual
Firecracker Electronics Expo and Hamfest beginning 8 a.m., Saturday, July 6 at the Harrisburg Area Community
Center, 3599 Industrial Road. Contact: Terry Snyder, WB3BKN, P.O. Box 355, Halifax, PA 17032. Phone: (717)
896-0256. Email: <wb3bkn1@gmail.com>. Website: <www.w3uu.org>. Talk-in 146.13+ (PL 100). DXCC / WAS
card checking.

OAK CREEK, WISCONSIN — The South Milwaukee Amateur Radio Club will hold its Swapfest 19’ begin-
ning 6:30 a.m., Saturday, July 6 at the American Legion Post 434, 9327 South Shepard Avenue. Contact: Karen,
KCOWQJ, (414) 578-0492 or Mike Lea, WOMRL, (262) 880-2091. Website: <www.gsl.net/wa9txe>. Talk-in 146.91.

SALISBURY, NORTH CAROLINA — The Rowan Amateur Radio Society will hold the 34th Annual
Firecracker HAM-FEST from 8 a.m. to 2 p.m., Saturday, July 6 at the Salisbury, NC Civic Center, 315 Martin
Luther King Avenue, S. Contact: Doug Spriggs, W4DCS, (704) 762-0192. Email: <w4dcs@arrl.net>. Website:
<www.rowanars.com>. Talk-in 145.41 (PL 136.5) or 146.52. VE exams.

PLAINS, PENNSYLVANIA — The Murgas Amateur Radio Club will hold the 40th Annual Wilkes-Barre
Hamfest and Computerfest beginning 8 a.m., Sunday, July 7 at the Polish American Veterans, 2 South Oak
Street. Contact: Herb, K2LNS, (570) 829-2695. Email: <murgasarc@fmail.com>. Website: <http://hamfest.mur-
gasarc.org>. Talk-in 146.61 (PL 82.5). VE exams.

INDIANAPOLIS, INDIANA — The Indianapolis Hamfest Association will hold the 49th Annual Indianapolis
Hamfest from 2-7 p.m., Friday, July 12 and from 6 a.m. to 2 p.m., Saturday, July 13 at the Marion County Fairgrounds,
7300 E. Troy Avenue. Phone: (317) 829-6868. Website: <www.indyhamfest.com>. DXCC card checking.

ERIE, PENNSYLVANIA — The Wattsburg Wireless Association will hold the 18th Annual Northwest PA
Hamfest beginning 7:30 a.m., Saturday, July 13 at the Greene Township Municipal Building, 9333 Tate Road.
Email: <hamfest@wattsburg-wireless.us>. Website: <www.wattsburg-wireless.us>. VE exams.

PHOENIXVILLE, PENNSYLVANIA — The Mid Atlantic Amateur Radio Club will hold the Valley Forge
Hamfest beginning 8 a.m., Saturday, July 13 at the Kimberton Fire Co. Fairgrounds, 762 Pike Springs Road.
Contact: Jeremy Carlo, N2ZLQ, (917) 612-2163. Email: <n2zlg@marc-radio.org>. Website: <www.marc-
radio.org>. Talk-in 146.13- (PL 131.8) or 147.06+ (PL 131.8). VE exams.

ROSEVILLE, MINNESOTA — The Minnesota Amateur Group of Independent Communicators will hold
the 16th Annual MAGIC TAILGATER from 8 a.m. to noon, Saturday, July 13 at the Galilee Lutheran Church, 145
N. McCarrons Boulevard. Website: <www.magicrepeater.net>. Talk-in 145.170 (PL 100).

TEXAS CITY, TEXAS — The Tidelands Amateur Radio Society will hold the Texas City, Tidelands Hamfest
from 8 a.m. to 2 p.m., Saturday, July 13 at the Doyle Convention Center, 2010 5th Avenue North. Contact: TARS,
P.O. Box 73, Texas City, TX 77592. Website: <www.tidelands.org>. Talk-in 147.14 (PL 167.9) or 442.025 (PL
103.5). VE exams, T-hunt.

AUGUSTA, NEW JERSEY — The Sussex County Amateur Radio Club will hold the 41st Annual SCARC
Hamfest beginning 8 a.m., Sunday, July 14 at the Sussex County Farm & Horse Show Fairgrounds, 37 Plains
Road. Phone: (973) 862-8197. Email: <hamfest@scarcnj.org>. Website: <www.sussexhamfest.org>. Talk-in
147.30+ (PL 151.4). VE exams.

ESSEX, MONTANA — The 85th Annual Glacier-Waterton International Hamfest will be held Friday, July 19
through Sunday, July 21 at the Glacier Meadow RV Park, 15735 U.S. Highway 2 East. Email: <directors@gwham-
fest,org>. Website: <www.gwhamfest.org>. VE exams, T-hunt.

RENO, NEVADA — The Sierra Nevada Amateur Radio Society will hold NVCON and 2019 ARRL Nevada
State Convention from 9 a.m. to 5 p.m., Friday, July 19 and from 9 a.m. to 5:30 p.m., Saturday, July 20 at the
Boomtown Casino Hotel, 2100 Garson Road. Phone: (775) 453-4142. Email: <info@nvcon.org>. Website:
<http://nvcon.org>. VE exams, special event station.

ALEXANDER, NEW YORK — The Lancaster Amateur Radio Club will hold the Batavia Hamfest beginning
6 a.m., Saturday, July 20 at the Alexander Firemen Grounds, 10708 Alexander Road (Rt. 98). Contact: Luke,
N2GDU, <luke48@gmail.com>. Website: <http://w2s0.org>. Talk-in 147.285 (PL 141.3). VE exams

CARY, NORTH CAROLINA — The Cary Amateur Radio Club will hold its 47th Annual SWAPFEST from 9
a.m. to 1 p.m., Saturday, July 20 at Harold Ritter Park, 301 West Lochmere Drive. Website: <www.caryarc.org>.
VE exams.

CHEHALIS, WASHINGTON — The Chehalis Valley Amateur Radio Society will hold the 21st Annual Ham
Radio Tailgate Swap Meet from 9 a.m. to noon, Saturday, July 20 at the Southwest Washington Fairgrounds,
2555 N. National Avenue. Contact: John, (360) 273-5929. Email: <k7osk@boatanchor.com>. Website:
<http://cvars.org>. Talk-in 147.060+ (PL 110.9).

ELYRIA, OHIO — The Northern Ohio Amateur Radio Society will hold NOARFEST from 8 a.m. to noon,
Saturday, July 20 at Lorain County Community College-John A. Spitzer Conference Center, 1005 N. Abbe Road.
Contact: Carl Rimmer, W8KRF, (216) 256-9624 (before 9 p.m.). Email: <noarsfest@noars.net>. Website:
<www.noars.net>. Talk-in 146.70- (PL 110.9).

KENAI, ALASKA — The Moosehorn Amateur Radio Club will hold the 12th Annual Kenai Peninsula Hamfest
from 10 a.m. to 3:30 p.m., Saturday, July 20 at the Kenai American Legion Hall, 902 Cook Avenue. Contact: Ed Cole,
KL7UW, (907) 776-5829. Email: <kI7uw@acsalaska.net>. Website: <www.kl7uw.com>. Talk-in 146.88-. VE exams.

LOUISA, KENTUCKY — The Big Sandy Amateur Radio Club will hold its Hamfest from 8 a.m. to 1 p.m.,
Saturday, July 20 at the Lawrence County Community Center, 205 Bulldog Lane. Contact: Tom Lykins, K4LID,
(606) 638-4735, Email: <k4lid@panix.com>. Website: <http://bsarc.org>. Talk-in 147.390 (PL 127.3).

SCHAUMBURG, ILLINOIS — The Motorola Amateur Radio Club will air special event station KOMOT to com-
memorate Motorola’s contribution to the Apollo program. Frequencies include 3.83, 7.23, 14.245, 21.435 MHz for
SSB; 3.543, 7.043, 14.043, 21.043, 28.043 MHz for CW. QSL to Motorola ARC, P.O. Box 59701, Schaumburg,
IL 60159. Email: <k9mot@arrl.net>. Website: <www.qgsl.net/k9mot>.

SLIDELL, LOUISIANA — The Ozone Amateur Radio Club will hold the 2019 Slidell EOC Hamfest from 8
a.m. to 2:30 p.m., Saturday, July 20 at the John Slidell Park Gymnasium, 105 Robert Boulevard. Email: <ham-
fest@wbala.net>. Website: <www.wbala.net>. Talk-in 147.27+ (PL 114.8). VE exams.

PEOTONE, ILLINOIS — The Kankakee Area Radio Society will hold KARSFEST 2019 beginning 6 a.m.,
Sunday, July 21 at the Will County Fairgrounds. Contact: Art Reis, K9XI, (815) 348-7752. Email:
<karsfest@gmail.com>. Website: <www.w9az.com>. VE exams, card checking.

SOMERSET, PENNSYLVANIA — The Somerset County Amateur Radio Club will hold the Somerset County
PA Hamfest from 8 a.m. to 1 p.m., Sunday, July 21 at the Somerset County Technology Center, 281 Technology
Drive. Contact: Stew, AK3J, (814) 444-0637. Email: <ak3j@arrl.net>. Website: <www.k3smt.org>. Talk-in
147.195+ (PL 123) or 443.250+ (PL 123). VE exams.

VAN WERT, OHIO — The Van Wert Amateur Radio Club will hold the 31st Annual Van Wert Hamfest begin-
ning 8 a.m., Sunday, July 21 at the Van Wert County Fairgrounds, 1055 S. Washington Street. Contact: Steve
Kouts, WABWKEF, (419) 771-8152. Email: <secretary@w8fy.org>. Website: <http://w8fy.org>. Talk-in 146.850.

WASHINGTON, MISSOURI — The Zero Beaters Amateur Radio Club will hold its annual Hamfest from 7
a.m. to 1 p.m., Sunday, July 21 at the Washington Elks Hall, 1459 West 5t Street. Contact: Bruce Serbus
<kdOkcf@sbcglobal.net>. Talk-in 147.24+. VE exams.

(Continued on page 50)
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HAM RADIO NEWS

“Near-Normal” Atlantic Hurricane Season
Predicted

The National Oceanic and Atmospheric Administration
(NOAA) is predicting a “near normal” Atlantic hurricane sea-
son this year, with between 9 and 15 named storms, of which
4 to 8 might become hurricanes, half of which could become
major hurricanes (category 3 or higher). The forecast from
NOAA'’s Climate Prediction Center does not predict the pos-
sibility of landfalls. Forecasters say competing climate fac-
tors will likely cancel out each other’s effects, leading to the
likelihood of an average season. The Atlantic hurricane sea-
son runs from June 1 to November 30 of each year.

Hurricane Response Was Key Element of
Amateur Radio Demonstration

A major hurricane with mass casualties in the mid-Atlantic
and New England states was the scenario for a demonstra-
tion of amateur radio’s ability to transmit and receive mes-
sages without commercial power, telecommunications infra-
structure, or permanent stations. The ARRL reports that the
demonstration involved roughly a dozen hams from South
Carolina to Maine and was held in coordination with both the
Federal Emergency Management Agency (FEMA) and the
American Red Cross. A combination of voice and digital
modes was used by participating hams to transmit messages
to ARRL Headquarters station W1AW, from which they were
relayed to a joint Red Cross-FEMA meeting under way in
Baltimore. The League reports that Red Cross officials mon-
itoring the test were impressed with hams’ ability to match
Red Cross message formats in their digital messages, which
were sent using fldigi and fimsg.

FT4 Beta “Release Candidate 7” in Use Until
Mid-July

An improved “release candidate” version of the WSJT-X
2.1.0 digital program suite — including the new contest-
focused FT4 mode — was made available for testing in early
June and should be in use through the end of the CQ World
Wide VHF Contest on July 21. Release candidate 7 was
issued after a “serious bug” was discovered in version 6,
according to the ARRL. The newest version features sever-
al enhancements over previous release candidates. A mock
contest was held on June 4 and 5 to test the new software
under “real-world” conditions. Co-developer Joe Taylor,
K1JT, reported on QRZNow.com that he operated for
approximately three hours, making 143 contacts in 29 states,
5 Canadian provinces, and 15 DX locations. FT4 was not
available for use during the ARRL June VHF Contest or
ARRL Field Day. Itis unclear whether it will be available dur-
ing the CQ World Wide VHF Contest on July 20-21, as Taylor
says he anticipates a “general release” version of the soft-
ware by “mid-July.” For more about FT4, see this month’s
“VHF-Plus” column on page 76.

In a related item, the ARRL reports that the latest TQSL
update forits Logbook of the World (LoTW) program includes
FT4 as a submode of MFSK. In addition, the 11.8 update
includes two new satellites, AISAT-1 and PO-101.

ARRL Seeking Volunteer Monitors

The ARRL is in the process of replacing its decades-old
Official Observer (OO) program with a new joint ARRL/FCC

www.cq-amateur-radio.com

Volunteer Monitor program and is now accepting applica-
tions. According to the ARRL Letter, Volunteer Monitors will
listen both for improper activity and exemplary on-air behav-
ior. In one significant change from the OO program, all VM
reports will go to ARRL headquarters, which will issue advi-
sory notices.

VM applicants must be ARRL members who have never
been in trouble with the FCC themselves, must be able to
use state-of-the-art receiving equipment and must be able
to access remote receive sites if requested. Applicants will
be vetted and interviewed by ARRL staff, and then undergo
a training and certification program. Appointments will be
valid for three years, unless terminated sooner by the ARRL.

Complete information is available at <https://
tinyurl.com/y2u5l4ud>; applications should be emailed to
<volunteer-monitor@arrl.org>.

Milestones: Another Krenkel Award and YASME
Recognitions

AMSAT President Joe Spier, K6WAO, has been honored
with Russia’s E.T. Krenkel Medal for “outstanding global
contributions to amateur radio.” According to the AMSAT
News Service, Spier held several leadership positions in the
organization before becoming its president. He is also a long-
time supporter of the Amateur Radio on the International
Space Station (ARISS) program. Spier is the second U.S.
ham awarded a Krenkel medal this year. Last month, we
reported that Ellen White, W1YL, the grand dame of DXing,
had been similarly honored.

The YASME Foundation announced its 2019 Excellence
Award winners at the Dayton contest forum. Angel Vazquez,
WP3R, the Head of Telescope Operations at Puerto Rico’s
Arecibo Observatory, was honored for his disaster relief work
following Hurricane Maria, and “as an outstanding ambas-
sador for amateur radio,” according to a YASME news
release. Nikola Percin, 9A5W, was also honored for out-
standing work in advancing amateur radio in Croatia and his
work in recruiting young amateurs. In addition, the founda-
tion announced three $5,000 grants, one each to the
Foundation for Amateur Radio and the ARRL for scholar-
ships, and one to Italy’s WRTC2022 committee for “gener-
al support.” YASME will also sponsor the so-called “Widow’s
Ball” at WRTC2022.

Additional News Throughout This Issue

Thisis avery “newsy” month and we have additional news
items spread around this issue, including:

» Tornado Damages Dayton’s Hara Arena; Local Hams
Respond — page 47

* CQ Inducts Ten to Amateur Radio, Contest and DX Halls
of Fame — page 32

» Dayton Awards Honor Citizen Science, WRTC Manage-
ment, Telegraph Key Art and Radio Club Recruitment —
page 24

» Changes Coming to U.S. Shortwave Broadcasting —
page 42, and

* Is Digital-Only AM Broadcasting on the Horizon? —
page 9
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7/he Conclusrive Choice
Transmut Signal Purity

High-Quality Transmission with Quitstanding Phase noise characteristics

The excellent C/N characteristics provided by 400MHz HRDDS (High Resolution Direct Digital
Synthesizer) used in the FTpx101 local oscillator circuit contribute significantly to the superb
performance of both the receive and the transmitter sections. Yaesu conducted a thorough examination of
each element in the transmission final stage such as clock distributor that divides/distributes the local
signal from the 400MHz HRDDS circuit as a clock signal to each block, as well as FPGA, D/A converter,
final power amplifier etc., and then carefully selected the latest circuit configuration to improve the C/N
characteristics of the entire transmitter block. The transmission signal of the FTpx101 is generated directly
from a 16-bit D/A converter without passing through the mixer circuit, therefore distortion and noise are
significantly suppressed.

As a result, high-quality local signal characteristics are maintained without degradation to the final stage,
and the transmission phase noise characteristics achieve an extraordinary —150 dBc/Hz at 2kHz
separation. FTpx101 transceiver users will enjoy the outstanding performance as well as confidence and
pride in the high-purity of their transmission signal.
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In Homage to the Founder of Yaesu — Sako Hasegawa JAIMP The Ultimate

FToxT701VIP FTox71701D

HF/50MHz TRANSCEIVER HF/50MHz TRANSCEIVER
YA FK'S U YAESUUSA | For the latest Yaesu news, visit us on the Intemet: hitp://www.yaesu.com |
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/ERO BIAS: A CQ Editorial

BY RICH MOSESON,* W2VU

Of Eayles and Earthbounce

oy Scout camp. Sitting on the
Bfloor of the rec hall, watching a

grainy black-and-white image on
a TV that one of the camp directors had
brought in for all of us to watch, and lis-
ten, as Neil Armstrong counted down the
number of feet to the lunar surface and
then announced, after the picture had
briefly gone black, “Houston, Tranquility
Base here. The Eagle has landed.”
Cheers and applause, then holding our
breaths as Armstrong and crewmate
Buzz Aldrin climbed down the ladder and
became the first humans to set foot on
ground that wasn’t on the Earth.

It was July 20, 1969 — 50 years ago
this month — and | remember the Apollo
11 moon landing like it was yesterday.
And if you’re age 55 or older, there’s a
good chance that you do as well. It was
a moment of national pride for Ameri-
cans, to be sure, but also an amazing
achievement to be shared by the whole
world — as Armstrong famously put it —
“one giant leap for mankind.” The moon
landing marked a high point for science
and technology that has not been
equaled since.

Is there a ham radio connection here?
Of course. Even though none of the
three astronauts on Apollo 11 (Arm-
strong, Aldrin, and command module
pilot Michael Collins) was a ham, there
were many hams who worked on the
Apollo program, as well as the preced-
ing Gemini and Mercury missions. The
space program was the highest of high-
tech at the time and ham radio was a
natural companion. In addition, the ama-
teur radio space program had been
growing up side-by-side with govern-
ment and commercial space programs.

This year also marks the 50t anniver-
sary of AMSAT, the Radio Amateur
Satellite Corporation, which was formed
at the suggestion of then-CQ Propaga-
tion Editor George Jacobs, W3ASK. The
Washington, DC-based AMSAT took on
the mantle of leading the amateur satel-
lite program from the west-coast-based
Project OSCAR, which was finding it dif-
ficult to get launch approvals without
connections in Washington. Hams at
NASA began planting the seeds for
amateur radio on manned space flights,
which first came to fruition in 1983 when

*Email: <w2vu@cq-amateur-radio.com>
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Astronaut Owen Garriott, W5LFL (SK),
operated on 2 meters from the space
shuttle. The success of this operation led
to the development of SAREX, the
Shuttle Amateur Radio EXperiment,
which morphed into today’s ARISS,
Amateur Radio on the International
Space Station. As a result, many of
today’s astronauts hold ham licenses
and operate from orbit.

NASA is now planning a return to
manned lunar missions, with a goal of
again landing men (and hopefully,
women, this time) on the Moon within
five years. With the number of astro-
nauts who hold amateur licenses, it is
quite likely that at least some members
of future lunar crews will also be hams,
which means we definitely could see
ham stations on the Moon in the not-too-
distant future. CQ cartoonist Jason
Togyer, W3MCK, came up with the pos-
sible scenario on this issue’s cover as a
tribute to the 50t anniversary of the
Apollo 11 landing with a nod toward the
future as well. What we couldn’t quite
figure out, though, was whether the
astronauts on the cover are talking to
hams back on Earth or contacting a dis-
tant lunar base via Earthbounce, per-
haps also known as M-E-M or Moon-
Earth-Moon. We’ll just have to wait and
see on that little detail! But we’ll be cer-
tain to provide full coverage of the first
lunar DXpedition ... and of what hap-
pens when you try to bounce a radio sig-
nal off the top of the ionosphere!

Meanwhile, Back on Earth...

The history of the amateur satellite pro-
gram illustrates once again the role that
hams can play as citizen scientists,
working alongside professionals in var-
ious fields. In reviewing AMSAT’s histo-
ry in the special 50t" anniversary issue
of the AMSAT Journal,1 | was reminded
of the many contributions the amateur
satellite program has made to space
science and the satellite industry. It was
hams who developed cubesats, showed
that GPS worked from above the satel-
lite constellation and made the first satel-
lite-to-satellite link between OSACRs 6
and 7. This paved the way for NASA’s
Tracking and Data Relay Satellite
(TDRS) system that maintains near-
constant communication for several
satellites, including the International

Dayton Amateur of the Year Nathaniel
Frissell, W2NAF, with CQ Editor Rich
Moseson, W2VU, at the 2019 Dayton
Awards Banquet.

Space Station and the Hubble Space
Telescope.

Citizen science was also front-and-
center at this year’s Dayton awards ban-
quet, where Nathaniel Frissell, W2NAF,
was honored as Amateur of the Year.
Frissell (an Eagle Scout) was recognized
primarily for his work as the founder of
HamSci, a citizen science initiative that
encourages collaboration between radio
amateurs and ionospheric scientists.
(See our Dayton photo essay, as well as
our own CQ Hall of Fame induction arti-
cle, elsewhere in this issue, for addition-
al recognitions at Hamvention®.)

While it is always a pleasure to attend
these banquets and meet each year’s
honorees, this one was special for me,
as I’ve known Nathaniel since he was
15, and his skills as a leader and orga-
nizer, as well as a top-notch researcher,
were evident early on. Nathaniel has
already established himself as one of
our hobby’s next generation of leaders.

| was as impressed with Nathaniel’s
acceptance speech as | have been with
the work that got him there, and partic-
ularly with his closing remark — which |
can’t top so I’ll use it as my closing as
well —that “awards are not just a recog-
nition of what you have done, but an
affirmation of what you should continue
doing.” Congratulations to all, and keep
on doing what you’re doing!

— 73, Rich, W2vU

Note:
1. See <https://tinyurl.com/y3t346t7>
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NEWS BYTES
Digital-Only AM Broadcasting?

The following is from Communications Horizons editor Rob
de Santos, K8RKD:

The future of the AM broadcast band in the U.S. has con-
tinued to be in doubt despite several initiatives by the FCC
to give it renewed life. Only FM translators have seen much
impact until now. The broadcast industry seems to be taking
the lead to help itself. Recently, a petition was filed with the
FCC1 to allow AM stations to go fully digital and forego the
analog mode entirely.

Texas-based Bryan Broadcasting has asked the FCC to
authorize it to go “HD” 24 hours a day without any of the ana-
log overlap currently common to digital AM in the U.S. Several
stations, most recently WWFD of Frederick, Maryland, are
doing or have done this experimentally. Major industry asso-
ciations, including the National Association of Broadcasters,
have backed the proposal. Along with other proposals to move
to digital (e.g. authorize DRM), it now seems broadcasters will
no longer wait for the FCC to lead. -RDS

Note:
1. <https://tinyurl.com/y5p7wjhw>

This radio won’t do you much good if broadcasters are
successful in bids to abandon analog broadcasting on AM
and go all-digital. You’ll need to have an “HD -capable
receiver to listen.

www.cq-amateur-radio.com July 2019 « CQ o 9



If you're like most of us, you probably have a perfectly working power
supply from a long-dead computer (maybe more than one) sitting around
your shack because "it might come in handy someday.” K8HSY and
WBSVQX say someday is now and show you how to convert a computer
power supply info something useful for ham radio or other applications.

Putting a Computer Power Supply to
Work in Your Haom Shack

BY RON MILLIMAN,* K8HSY AND MIKE MILLIMAN,# WB5VQX

e had a few scavenged tower
Wcase computer power supplies

kicking around for a while
(Photo A). So we launched an investi-
gation online into how these power sup-
plies could be put to new uses and
found some excellent instructions. With
the use of a talking multimeter, we were
able to successfully convert a couple
into a 12-volt DC ham shack power sup-
plies and have been usingittorun Ron’s
Kenwood TM V7A transceiver, using a
300-watt supply, and Mike’s uBitx
transceiver, using a 200-watt supply, for
a while with no issues. The photos in
this article are of Mike’s build, which
also brings out the 5-volt and 3.3-volt
supplies out for future use.

The links below will take you to articles
explaining the conversion. After the
links, we will give a detailed description
of the connectors and pin configurations
and what we did to determine the vari-
ous wires and pinouts. We did this with
a standard 20-pin ATX style power sup-
ply unit (PSU), and it’s a bit of a chal-
lenging project, so this article is just for
awareness and to encourage you to give
it a try. Check out this online guide to
start: <https://tinyurl.com/y94dhs8w>.

The following link contains pinout
tables for the ATX style PSU; we’re inter-
ested in the 20-pin connector, but we
have included the 24-pin information for
those converting a newer style ATX
PSU: <https://tinyurl.com/yakcjcwe>.

*1441 Boulder Court
Bowling Green, Kentucky 42104
email: <rmilliman@twc.com>

# 140 Hylan Dr.

Eddyville, Kentucky 42038
email: <wbb5vqgx@yahoo.com>
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Here is some additional information
based on our experience that you might
find useful if you decide to tackle this
project. There is normally a label on one
side of the power supply that will tell you
its parameters, such as “12 VDC, 6
amps, 200 watts max” (Photo B).

It's not an exact conversion, as you
can see: 200 watts divided by 12 volts
equals approximately 16.7 amps, yet
the supply says max 6 amps at 12 volts.
The difference comes in when you con-
sider that the power supply is designed
to put out more than just +12 VDC. The

Photo A. Some of the old desktop computer power supplies we had lying around,
waiting to be repurposed.

Visit Our Web Site



total wattage rating of the supply is the sum of all of the out-
puts of all the various voltages, while the 6-amp rating of the
12-volt supply applies only to that portion of the supply. So,
that means the maximum output of the 12-volt supply is 72
watts, with another 128 watts available for the other voltages.
But note that the pictured power supply specifies a maximum
of 125 watts for the combination of both 3.3-volt and 5-volt

supplies. The remaining 3 watts will cover the low-current -
12 volt and -5 volt supplies. When you convert one of these
supplies, you must ensure that you do not draw more power
from each voltage than that particular section of the supply
is capable of handling, and that the total power draw of all
supplies does not exceed the overall rating of the supply (200
watts in this case).

|
Photo B. Power supply specification label.
4
N (12 V Wire)
5Vs8
¥

Photo C. 20-pin connector wiring.

www.cq-amateur-radio.com
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New 4th Edition!
By Franz Lngner, DJ9ZB

N ., i
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Known throughout the DX
and DXpedition world as a
meticulous and tireless operator,
Franz Langner, DJ9ZB, is also
noted as one of the most
knowledyeable individuals in
Amateur Radio in terms of
documenting DXCC entities.

This is the fourth edition of his
series of books bearing the title
DX World Guide. It was first
published in Germany in 1988
and followed by a second
edition, also in Germany in 1977.
The third edition, published in the
U.S.Ain 2012 was the first to use
color throughout. This 380-paye,
fourth edition, also full color
throughout, includes information
on well over 300 DX entities.

Whether used as a desk
reference for the DXer of any
level of proficiency or as a “wish
book” for DXers just starting his or
her DXCC journey, the new DX
World Guide is a worthy and
pleasant companion!

This 380-page, Fourth Edition is
available in paperback and on CD!

6 X 9 Paperback - only $49.95
Book on CD - only $34.95
Buy both the Paperback and CD -
only $68.95

Plus applicable shipping and handling charge.
Single item shipping charge applies when you pur-
chase both the book and CD together.

CQ Communications, Inc.
17 W. John St., Hicksville, NY 11801 FAX

516 681-2926
hitp://store.cq-amateur-radio.com
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As this conversion involves only the
12-volt supply, we are limited to 6 amps
from the 12-volt line, and this will not
exceed the 200-watt limit, so there are
no worries. If you decide to expand on
this and use the 5-volt and/or the 3.3-
volt supplies, be sure to calculate the
expected power draw from each volt-
age and add them all together to ensure
you do not overload the supply.

With the newer Pentium and up sup-
plies, more chips have gone to 12 volts,
so there is more current-handling on the
12-volt end. Most high-quality desktop
supplies are rated around 17 amps, but

that rating might be total current.
Remember, in alot of the computer sup-
plies, there can be more than one 12-
volt rail. Those specs are usually avail-
able for most PSUs online somewhere.

Untangling the Wires

When you getinto the supply, the sheer
number of wires and connectors can be
a little overwhelming until you separate
them out and realize you only need to
worry about a few of them. In addition
to the main 20-pin connector, which you
can’t miss, there are also several 4-pin
Molex connectors daisy-chained to-

Table 1
Pin | 20-Pin Connector 24-Pin Connector
No.
Name Color Description | Name Color Description
1 3.3V Orange | +3.3VDC 3.3V Orange | +3.3VDC
2 3.3V Orange | +3.3VDC 3.3V Orange | +3.3VDC
3 COMMON | Black | Ground COMMON | Black Ground
4 5V Red +5VDC 5V Red +5VDC
5 COMMON | Black Ground COMMON | Black Ground
6 5V Red +5VDC 5V Red +5VDC
7 COMMON | Black Ground COMMON | Black Ground
8 Pwr Ok Gray Power OK Pwr Ok Gray Power OK
9 5VSB Purple | +5VDC 5VSB Purple +5VDC
Standby Standby
Power Power
10 | 12V Yellow | +12VDC 12V Yellow +12VDC
11 | 3.3V Orange | +3.3VDC 12V Yellow +12VDC
12 | 12V Blue -12vDC 3.3V Orange | +3.3VDC
13 | COMMON | Black Ground 3.3V Orange | +3.3VDC
14 | Pwr On Green -12V Blue -12VDC
15 | COMMON | Black Ground COMMON | Black Ground
16 | COMMON | Black Ground Pwr On Green
17 | COMMON | Black Ground COMMON | Black Ground
18 | -5V White -5VDC COMMON | Black Ground
19 | 5V Red +5VDC COMMON | Black Ground
20 | 5V Red +5VDC -5V White -5VDC
21 5V Red +5VDC
22 5V Red +5VDC
23 5V Red +5VDC
24 COMMON | Black Ground

Table 1. Pinouts for both 20- and 24-pin ATX computer power supply connectors.
Only a few of the wires will be used for 12-volt purposes.

Visit Our Web Site



3.3V Binding Posts 5V Binding Posts 12V Binding Posts

Ground (Black Wire from Power Supply)

Y

+3.3V (Orange Wire from Power Supply) I
>

+5V (Red Wire from Power Supply)
>

+12V (Yellow Wire from

Power Supply) ®1 O
> < <
o~

Pwr On (Green Wire from Power Supply) I : : .
= 7z

Figure 1. Power control switch and indicator schematic.

Photo D. Parts used for Mike’s build.

gether for hard drives (there may be as many as eight of
them); and at the end of this string of Molex connectors, there
is usually a small floppy drive pigtail connector (quite tiny).
There is also a square 4-pin block connector on its own. The
square block connector has two +12 volt and two ground
wires on it as well, and likely comes from the same rail as the
4-pin rectangular Molex connectors.

The wires on the main 20-pin (or 24-pin) connector are
color coded. These are the same for all ATX power sup-
plies (Photo C):

» +3.3V wires are orange

« +5V wires are red

+ -5V wires (if they are present) are white
* +12V wires are yellow

* -12V wires are blue

* ground wires are black

* “power on” sensor is green

www.cq-amateur-radio.com

 + 5V standby power is purple
* “power good” indicator is gray

The green power-on sensor wire is internally connected to
5 volts through a pull-up resistor. If you connect this wire to
ground (any black wire), the power supply will turn on. The
purple standby power wire puts out +5 volts even if the rest
of the power supply has not yet turned on, allowing you to
power any circuit that might control the ON/OFF signal. The
gray “power good” indicator is at 5 volts if each of the output
wires is operating at the correct voltages and could be used
to power a LED indicator.

The large 20-pin motherboard connector is made up of two
rows of 10 pins each. If you are holding the connector with
the guide key on the top (this is a piece of plastic that sticks
out from the long side of the connector shell), pin one is the
leftmost pin on the bottom row (it’s square), pin 10 is the right-
most on the bottom row, pin 11 is the leftmost on the top row,

July2019 « cQ « 13



Photo E. Assembled panel with all parts mounted.

Photo F. Panel installed at operating position.

and pin 20 is the rightmost pin on the top row (also square).
So for reference, pin one is directly below pin 11, and pin 10
is directly below pin 20. The 24-pin connector is arranged in
the same way except there 12 pins in each row instead of
10; therefore, the bottom row starts on pin one at the left and
has pin 12 on the right end and the top row has pin 13 on the
left and pin 24 on the right. All of the pin references in this
article will refer to the 20-pin connector, so if you are using
a PSU with a 24-pin connector, you will have to make the
necessary adjustments. See Table 1 for the pinouts for each
type of connector.

The only wires that we need to be concerned for our pur-
poses are the green wire to pin 14, and any of the black wires
(we used the one from pin 13). You have to tie the green wire
to ground or any of the black wires to make the power sup-
ply turn on. Cut the green wire anywhere you like. Then, cut
the black wire going to pin 13; it'll be the pin towards the
longer section of pins and wires on the connector, not on the
shorter side. Then, strip the green and black wires and tie
them together using tape or heatshrink to insulate the splice
(a small blue wire-nut will work nicely as well), or the green
and black wires may be connected to a SPST switch to allow
turning the supplies on/off from the switch. Mike used a 12-
volt lighted rocker switch for both on/off control and indica-
tion (see schematic, Figure 1). This tells the computer power
supply to turn on.

Next, you will need one of the yellow +12 volt DC wires. We
used a 12-volt wire from one of the four Molex connectors,
as these have a higher current rating than those on the ATX
connector. Holding the 4-pin Molex connector (of which there
will be several daisy-chained together on each computer
PSU) with the key guide on top of the shell, the right pin is

14 « cQ « July2019

Table 2. Parts List

Qty Item

1 Aluminum panel (salvaged from an old piece of
electronics, drilled, and painted)

1 llluminated 12-volt rocker switch (All Electronics

P/N LRS-29G, any SPST switch will do)
3 Binding posts (All Electronics P/N BP-25)

Photo G. Completed project powering a uBitx transceiver.

Visit Our Web Site



+12 volts, the two center pins are
ground and the left pin is +5 volts. Cut
a yellow wire off the 4-pin Molex con-
nectors (remember, it’s the right-hand
pin and wire when holding the Molex
connector with the key guide on top).
Then cut the wire right next to that for
the ground. Now, you can just strip
these and tie them straight to your
radio’s DC cord, or you can use some
banana terminals, binding posts (as
Mike did), Anderson Power Poles, or
whatever you want to make quick and
easy connections.

You can cut the ATX connector right
off and tape up the ends of the wires at
this point as you will not need anything
else for a plain 12-volt PSU. If you want
to build something with USB charging
power etc., you can certainly get the
parts easily enough and use any +5 volt
wire as per the pin out table to create a
charging port for your phone or what-
ever. In fact, a typical 250-watt PSU can
provide 2-amp charging to probably 3
or 4 devices at once if you use the high
current +5 volt wires found on the 4-pin
hard drive Molex connectors. If you
want a secondary lower-current 12-volt
line, use the +12 volt wire from pin 10
on the ATX connector as well ... great
for shack accessories, etc.

Check Your Work

We used a multimeter throughout to
check for ground continuity and for 12
volts once | tied the green and black
wires together. The green wire does
show 5 volts when not shorted to
ground, but it uses a pull-up resistor so,
once you ground it, it just turns the sup-
ply on and off. As noted earlier, you can
puta switch between the green wire and
ground if you want to be able to turn the
PSU on and off if it doesn’t have its own
switch on the back.

This is a very rough conversion, and
you can get as fancy and tidy as you
want. Possible enhancements include
mounting binding posts and/or USB
ports on the PSU chassis, cutting all
unnecessary wires inside the chassis to
make a nice clean build, adding meters,
etc. Mike made a panel to attach to his
operating position with binding posts
and a switch (see Photos D-G).

A Few Preautions

An article appeared in QST a few years
ago that included a warning that you
should use good-quality, well-shielded
supplies because the usual computer
does not supply much current at 12
volts; so cheaper supplies may get hot
when converted and subjected to heavy

www.cq-amateur-radio.com

loads. Also, the older supplies on XT
and ATX boards had a more limited 12-
volt supply capability; most of those
chips ran at 5 volts, so the 12 volts was
just for powering the fan and disk dri-
ves. In addition, cheap unshielded sup-
plies may emit loads of RF, causing
birdies that can get into your receiver.
These are all valid and should be taken
into consideration.

Another caution is that some comput-
er power supplies don’t regulate all their
output voltages independently. What
this does is cause the 12-volt line to
change voltage if the load on the 5-volt
line is heavy. Switching power supplies
do what they do by sending a variable-
width pulse through the primary of their
power transformer. This pulse width
controls the output voltage of the whole
transformer, so taps off of the sec-
ondary may not show the proper volt-
age if the transformer sees a high load
on the 5-volt line because that is where
the voltage regulator sits. The 5-voltline
regulates very nicely under a heavy
load, but the other voltages may go too
high as the comparator adjusts the
pulse width to make the 5-volt output
happy.

Unless you add a 5-volt USB charg-
ing port or something, load restrictions
aren’t really an issue when using just

the high-current 12-volt rail supplying
the 4-pin Molex connectors. With agood
quality, shielded supply, this makes a
small, cheap and useful shack power
supply. Computer PSUs tend to be very
well-regulated and clean and for usual-
ly quite a bit less, even new, than your
typical 23-amp supply from Samlex,
Pyramid, etc. A local shop has a 500-
watt computer PSU for $39. This would
conservatively provide 15 amps at 12
VDC, more than enough to run a cou-
ple dual-banders at 50 watts forever.

These supplies are not great for full
100-watt HF rigs, as those are looking
for 22 amps minimum at 13.8 volts, but
any mobile rig is going to run fine at 12
volts as that is what the batteries in our
cars put out. If you can scavenge a cou-
ple of these PSUs for free, you could
certainly run them in parallel for more
current capability. We would suggest
running a good, high-current, 12-volt
regulator and balancing resistors
between the supplies if you are going to
parallel them.

We hope this helps and motivates
you, as it did us, to dig into those old
PSUs sitting around collecting dust.
They can be used for far more than ham
radio stuff. They can power 12-volt LED
lighting, motors, and plenty of the new
kit-style devices that are out there.

Air Boss Antenna Launcher

www.kr4loairboss.com
nd
ante”

on 1oP

See Video

boss @krdloairboss.com
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www.W5SWL.com
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8 Band EQ

W2IHY 8 Band EQ &
Noise Gate Thousands
of Satisfied Users
Worldwide

Add the legendary W2IHY 8 Band Equalizer And Noise Gate to your
shack and get ready for great audio reports! From smooth rag-chew
audio that makes them ask what you're running ... to penetrating
DX/Contest audio that gets results, wide-range adjustability is at your
command. Noise Gate reduces background noise for a cleaner, more
effective signal. Universal Interface lets you use most any microphone
with any radio including classics. I-K-Y selector for plug-n-play with
popular brand micro-phones. Switched outputs for 2 radios.
Headphone Monitor. RFI protection.

845-889-4253

Awesome Audio
Demonstrations

www. w2ihy.com, order online at

www.w2ihy.com

Products purchased from W2IHY include 30 Day Money Back Guarantee and 3 Year Parts/Labor Warranty.
: \\W’P" Top-rated Product Quality, Technical Support and Customer Service.

email: julius@w2ihy.com

Outstanding Transmit Audio
Is Our Specialty

EQplus
By W2IHY

Premium Audio
Processing

Did you turn on an amplifier? Your signal is loud and squeaky-clean.
EQplus users hear that report all the time. Compressor/Limiter
increases talk power without the distortion and restricted frequency
response of ordinary speech processors. Dual Band EQ, Downward
Expander for noise reduction, Effects for psychoacoustic magic.
LED Bar Graph. Front panel controls. Universal Interface matches most
all mics, all radios. I-K-Y mic selector. Switched outputs for 3 radios.
Headphone Monitor. RFI protection. Powerful stand alone system or
combine with W2IHY 8-Band EQ for maximum adjustability.

W2IHY Technologies Inc.

19 Vanessa Lane [754]

Staatsburg, NY 12580 ~3
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Results of the 2019 CQ WPX RTTY Contest

BY ED MUNS, W@YK

One of the best contests, | enjoyed ... ET4EB

Another great RTTY contest even the poor props couldn’t stop
the fun ... HS@ZED

Super contest, TNX ... 1Z2ZQP

Superrrr contest. Wow ... SN2WOSP

Great time with my wife sharing time in contest and

family! ... XE2N

I love CQ WPX RTTY Contest ... YBONDT

Fantastic contest weekend with CQWW WPX RTTY 2019!
Thanks to organizers and operators! ... KF4QFJ

Enjoyed the contest ... ZL2RX

One of the best contests of the year! ... K9OM

Another great contest! ... KX4KU

Always an awesome contest! ... WX6V

EB8AH won Multi-Single Low Power. The team consisted
of (from I. to r.) Kari, OH4KA; Jouni, OH8GDU; Jari,
OH8WW: and Pekka, EA8SAH.

*P.O. Box 1877, Los Gatos, CA 95031-1877
Email: <w@yk@cqww.com>

Band 2010 2011 2012 2013 2014
80 13% 15% 11% 11% 8%
40 27% 28% 23% 26% 21%
20 36% 35% 27% 28% 22%
15 23% 21% 30% 29% 28%
10 0.5% 1% 9% 6% 21%

rienced similar bottom-of-the-cycle propagation as last

year. The number of submitted logs was down 7% to
3,099. Another 2,018 calls appeared at least three times in
these logs for an overall participation exceeding 5,000 active
stations.

Both 15 and 10 meters remained at a 10-year low in activ-
ity, same as last year. For example, only nine stations made
10 or more contacts on 10 meters, led by W5PR with 34. The
top QSO achiever on 15 meters was CR3DX, followed by
eight stations in South America. Table 1 shows percent of
QSOs by band, across all logs received for the last 10 years.

Multi-Two station CR3DX achieved the highest QSO total
with 5,003, as well as the most 20-meter contacts with 1,791.
Single-band 80-meter OL4C made the most 80-meter QSOs
with 1,137 and Multi-Multi 9A1A made the most on 40 meters:
1,752. Once again, 9A1A led with the most prefix multipliers
at 1,154, though down from prior years’ efforts.

New records were set at the World (3) and Continental (11)
levels, three times the new records set in 2018 (1 and 4,
respectively). Despite poor propagation, it is still possible to
set or break a major record:

The 25t installment of the CQ WPX RTTY Contest expe-

World Continent
New Avail New Avail
SO10 0 3 0 18
SO15 0 3 0 18
S0O20 1 3 3 18
S0O40 0 3 0 18
SO80 0 3 3 18
SOAB 0 3 0 18
MSH 1 1 1 6
MSL 0 1 3 6
M2 1 1 1 6
MM 0 1 0 6
Total 3 22 11 132

First time RTTY test ... DH2WQ

My first CQWW RTTY Contest ... DG5MLA

First time in this contest ... G3YCH

First time entering this contest. Nice to get some DX (DX for
me!) ... G6EES

My first participation in this contest ... HB9TZU

This contest was first RTTY contest for me ... JH4FUF

My very first RTTY contest. Lot of fun ... OH2BEN

It was my first RTTY contest ... SP2WGB

First RTTY Contest ... KD4LEM

Table 1. Band-by-band breakdowns of QSO percentages, 2010-2019.
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2015 2016 2017 2018 2019

7% 10% 17% 17% 20%

21% 23% 33% 36% 35%

21% 25% 36% 41% 41%

27% 32% 14% 5% 5%

25% 11% 0.1% 0.03% 0.05%
Visit Our Web Site
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Second time in the CQ WPX RTTY contest and enjoyed it even
more! ... KESK

This was my first RTTY contest, what a blast! ... KE1IH

This was only my second RTTY contest ... N9KJU

My 4th RTTY contest! ... WN4AFP

Single-Operator (2,872 Entries)

There are many single-operator entry categories to satisfy a
wide range of interests. Low power remains the most popu-
lar power level, while 40 and 20 meters were again the most
popular single-band categories this year:

80 40 20 15 10 SB AB SO
QRP 15 33 17 5 72 73 145
LP 74 150 188 34 448 1,299 1,747
HP 43 94 99 15 253 727 980
Total 132 277 304 54 773 2,099 2,872

ONNN

QRP (145)

Gendron, F5BEG, won the All-Band category with DK7HA
and OK3FD close behind.

The 15 80-meter entries came from four continents with
Virgil, YO9BCM, taking the top spot. JMINKT set a new Asia

record with Yoshi, JG1LFR, close behind. Rianto, YG3FZR,
established the first Oceania record with four contacts in 24
minutes, which shows there are still records that can be set
or broken in this contest.

Forty meters had 33 entrants, also across four continents,
and Albert, DL5RK, finished far ahead of the group.

A new world record was set by Giovanni, IZ7FLP, on 20
meters. Mubarek, A71AE, set a new Asia record and Andi,
YCB8AO, set a new Oceania record.

Atsushi, JR1NKN, topped the five entries in 15-meter QRP.

Munehiro, JH3DMQ, won 10 meters with just 18 minutes
of operating time.

Low Power (1,747)

Andrea, IK6VXO, won All-Band over the four Europeans
in the top slots. John, KK9A, took 5th and top North America
honors while Yuri, RT9S, was 6th with top Asia honors.

Grzegorz, SQ4NR, won on 80 meters in the 74-entry field.
After the top 24 finishers — who were all European — Mike,
WB8BZK, was the top North American entrant. The first
entries ever from Oceania were six Indonesian stations with
Galih, YC2VOC, topping the list to establish the first 80-meter
Low Power record for this continent.

2019 WPX RTTY TOP WORLD SCORES

SINGLE OPERATOR *ZV2C (PY2CX) SQ2NNN ... 65,268 14 MHz 7 MHz
HIGH POWER ALL BAND *PY2XC USBIW e 57,348 SO3TM . 353,772 KIOM/4 ..o 2,380,644
P49X (WOYK)........ 10,754,846 *PU2TRX
OL9A (OK2ZAW)................ 7,501,256 MULTI-OPERATOR 7 MHz
SN7Q (SP7GIQ) ..... ...7,327,350 14 MHz SINGLE TRANSMITTER (HIGH) IUTJCZ... 252,778
AA3B......cooiie ...6,363,225 *5C5W (CNBKD)................ 1,573,769 S52X (S5DXX) .o 9,838,584
LZ5K (LZ5DB)........ ...6,206,922 “MIGM (MIGSAI) , HG1S (HATTY) oo 8,441,062 LOW POWER
G2F (M@CKE)......... ...5,453,461 FLZ2JA e ’ PJAZ (WWALL) ......coceevee. 8,016,843 ALL BAND
UWIM (URSMW)... ...4,853,499 FUNGLN ... 9A5D (9A3AW) .....ccucvane 7,577,856 *IUBHPD ..o 1,390,884
...................... ...4,809,946 *G8X (GAFJK) ... DR5N (DJ9DZ)...................6,936,615
........ ..4,748,328 HG7T (HA7TM)..................6,878,075
........ ..4,734,210 7 MHz uzzl (utally.......................6,701,338
FTZASY e 1,288,468 NVOL ... 5,172,516
28 MHz *I3PXN ... SZ1A (SVIDPI) oo 4,825,316
KZ5MM (W5PR) ......covvecine 1,680 *ES5RY ... 0K70 (OK1XFJ) .. 4,607,442 LOW POWER
NAAW (KAWI) ..o 1,457 *US7KC ... ALL BAND
MULTI-OPERATOR *Z72T (PY2MNL).....c.coeeeee 2,290,635
SINGLE TRANSMITTER (LOW) FIKSTPP..coooe 1,962,378

*EBBAH (OH4KA)............7,818720  *CT7AML e 1,877,580
*EDYE (EAICD) ... 21MHz *S57Ue 1,671,047
*9ATT (9A2EU)...... *OE2E (OE2GEN)............. 1,605,285
*OT6M (ON9CC)...............3,566,196  *PU2UAH..oooocrsvrcrrrrrrrrnnn 1,081 *RZMMorororerene 1,599,520
*DQ4W (DLIMAJ)...........2,242,800  FUTBEPP s 1,576,988
*LYSW (LY2BVQ)............2,150,448  14MHz =~ *ON5GQu.rrsorcrrrrrenn 1,555,113
14 MHz *TC7G (TA7AZC) .oovvreo 2,103,582 *LX5IGRY (LX1ER)...o....... 1,512,480
V37DX (DH8BQA)............. 2,396,328 *PI4CG (PD2PKM) ........... 2,089,790 FITOVCE oo 1,426,620
EDSW (EASDO) ..2,158,180 SRABY oo 1,937,920
EM2G (UR7GO) 1,774,326 *RK3PWR (R3PJL)........... 1,758,834 21 MHz

HG8R (HABJV)....... 1,726,112 S 63,315
UABC eoreeeeeeeereese 1,566,600 MULTI-OPERATOR
TWO TRANSMITTER
7 MHz CR3DX (CT3BD)........... 24254241 *|U4HRJ
IZANIC oo 4,987,776 DP9A (DGTHWM)........... 8,815636  *IN3EYI
4,239,172 S549APR (F5RAV)............8,813,808  *9W2SAF...
..2,380,644 KICT (KOWX)....oorrevrreee 8,789,400  *YCORI
...2,371,200 DP7D (DF2SD)....orsevree 8478900  *KG5THG
2,298,772 LYQY (LY7Z) oo 8,055,696
NC@DX (WOLSD).............. 4,603,284 TRIBANDER/SINGLE ELEMENT
3.5 MHz C37URA (C31CA) oo 4,405,040 HIGH POWER
2,907,656 DL@CS (DGBLG)............... 3,482,850 ALL BAND
..2,780,558 KE1S (WIAN) .ooorrrnnen 2,823,680  N3QE.....ooooorrrrrsrrn 3,576,573
2,278,100 DP6M (DKIIP)...crree.... 3,206,245
1,567,392 MULTI-OPERATOR DM5Tl oo 2,514,642
Z3SQW ..o 1,471,808 MULTI-TRANSMITTER VAR A P— 2,485,311
(Vg L 629,880  9ATA (9ASW)..oooooroe UZIWW e 2,260,995
LOW POWER UB6B (R7AB) ....orrrrer.. YLAS (YLAZF) cooereen 2,243,822
ALL BAND LY2W (LY1FW) 0ZBID oo 1,889,146
FIKBVXO oo 5,471,250 NR4M (KS4Q)........ , DR7B (DL2JRM).............. 1,657,370
4,846,776 LZ6KAA (LZ1AQ)............ 7224150 DKIFW..oooorooorccesoen 1,611,039
*TM3Z (FADSK) o.voevroo.o. 4,807,728 AASAU/4 (NTMGO) .......... 6915392  DL@HMK (DF2HN)............ 1,602,255
*403A (409TTT)..revrrnee 3,917,716 SEOA oo 4,622,298
“KKOA/A....ors. 3,844,440 DL5RK .ooooeereeereeese
RT9S oo, 3,490,368  LZ2TU.ooooroscer
*S09M (SQQUM)..............3,428,040 EE3X (EA3KX)
LYBA e, 2,532,050 YTBDEY woovoorrre ,
*UWBE (URBEA)...............2,355,020  ROFBT oo , ROOKIE 14 MHz
*Z72T (PY2MNL).............. 2,290,635 HIGH POWER V37DX (DH8BQA)............ 2,396,328
ALL BAND EF1Z (EA1BD).............
21 MHz SX73SC (SV2BFN)
*PX2A (PY2XV) IUACHE (PARA) ......
PY2UD oo XTE5] R
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Sulaiman, 7Z1SJ, won 40 meters in Takeshi, JF1OVA, won 10 meters Jan, OL4C (OK1NP), took first on 80
the 150-station field, followed by Carlo,  withjustsix QSOs. Thatjustaboutsums meters with Filippo, IQ1RY (I1Z1LBG),
I3PXN, and Toomas, ES5RY. up the high bands. close behind in the all European entries

Mohamed, 5C5W (CN8KD), handily that comprise the first 16 finishers. Then
won 20 meters for the second year in a High Power (980) came George, VE3NZ, who was first in
row with Simon, MIGM, (MIGSAI) tak- Ed, P49X (WGYK), won All-Band, his  North America.
ing second place in this largest single- 11t highest score out of 13 consecu- Nicola, IZ4NIC, won 40 meters aftera
band category. tive entries in this contest. Jan, OL9A close second place in 2018. Miha,

Julio, PX2A (PY2XV), won 15 meters (OK2ZAW), just squeaked by Kris, S53M (S51FB), took second with Dick,
over the other next six finishers, also SN7Q (SP7GIQ), for second place. K90OM, and Victor, WQ50O, very close
from South America. Nextcamethetop Bud, AA3B, topped the North American  for 3™ and 4t" in North America.
European, Victor, UR5QU.

field for 4t place overall. Oliver, V37DX (DH8BQA), won 20

2019 CQWW WPX RTTY TOP UNITED STATES SCORES

SINGLE OPERATOR QRP
HIGH POWER ALL BAND
ALL BAND K2YG oo
VX 6,363,225  WE4M (N2QT)......

ACHC oo 4,734,210 W6QU (W8QZA) ... 7 MHz
WK1Q (KIMK) ..o 4,091,472  K2YGMA ...
N3QE ..o SRS Nk oo
WBFV .o 2,817,944  Wollo.....
,,,,,,, 2,650,428
....... 2,647,040 TRIBANDER/SINGLE ELEMENT
....... 2,646,340 HIGH POWER
....... 2,402,848 ALL BAND
KZ@US (W7RY) ..o, 2,256,961 N3QE ... 3,576,573
1AMHz KO7SS e, 1,453,998
28 MHz WEBEZ/S.......oveiiiiicen 37960 NRAO ..o 1,349,964
KZEMM (W5PR) ...ovvvvvee e 1,680 NTVVV e 1,178 W2CDO/3ueeeooeeeeeeeeeeee i]l g?;’ggg
NAGW (KAWI) e 1,457 R o
. KHBKG/W5/5 (KHEKG/WS).......... 107,146 WSBX/4 oo, 1,218,150
Julio, PY2XV, won SO 15 meters Low WDOFTZ8 ... ( .................. ) ............ 60,836  ADSXD...ooooooo 1,120,419
Power as PX2A. WAER ..o 4,070  WA7AN (K9DR) ...cooveevreeen 978,147
........................................... 973,352
MULTI-OPERATOR
SINGLE TRANSMITTER (HIGH) 14 MHz
NVOL oo 5172516 WOLLY o 337,625
7 MHz KZ7X (W7WW) ..o 3,347,888 CVAgl\L/M. ......................................... 133;;1
WAMLB (AFAZ)....ooooereerer 1261379 WOIL/A oo
KOOM 2,380,644 WVAP oo 1,159,368 KIZDG e 4,590
NXD .o 1,053,308
KM40QO ......coevveeeeeeceeeee 589,157 7 MHz
AKID/0 (KCOVTY)..ooevrerrrrnae 557,648 KIOM/4 ..., 2,380,644
KERZA ..o 532,860
WUBTT (WEDR) ..o, 143,374 3.5 MHz
AU | ——————————— 132,273 G 26,208
MULTI-OPERATOR LOW POWER
SINGLE TRANSMITTER (LOW) ALL BAND

*NG1R (W1QK)
*KD6TR/7

LOW POWER 0\
ALL BAND *KN4DUA (AC6ZM)
FKKOAA e, 3,844,440
....... 1,067,472 MULTI-OPERATOR
------- 1,067,392 TWO TRANSMITTER
---------- 959,104 KICT (KOWX) ......cc....................8,789,400
.......... 942,028 NC@DX (W@LSD)
---------- 854,700 KE1S (W1AN).......
---------- 852,550 KB8O .......ooorree...
---------- gggggi KT7E (K7ZS).........
---------- ; KB3VQC.........
......................................... 519,183 Wl
AT %&& éNBNC) ........
*WAUAL (KACWW) .oooooococococe 3,354 WACDA (KGAUQL)
“KU2M MULTI-OPERATOR
A R T Mz
“WB2NVR NRAM (KS4Q)........orororrrrcr. 8,264,608
“N2YBB AA5AU/4 (NTMGO)................... 6,915,392
SNOMUN. NASNN (K2FF) oo 3,570,905
WVBI (NBWM) ..o 2,967,636
KUTCW/7 oo 2,939,696
KSAAA.. KABBIM/T ..o 941,460
*WKOU ...
*W2VTV ROOKIE
*KK8MM HIGH POWER
*KG5THG ALL BAND
KNABIT .o 17,355
“WBSBZK/9 LOW POWER Low Power
FK2DFC oo ALL BAND
15-meter stack at PX2A. ICVBQS’RYFC(-{) --------------------------------------

www.cq-amateur-radio.com
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meters and missed the North America record. Alex, EM2G
(UR7GO), and Pal, HG8R (HA8JV), were very close for 3rd
and 4th to top the European contenders.
Eugenio, CV7S (CX7SS), won 15 meters again this year.
Chuck, KZ5MM (W5PR), diligently won 10 meters with 34
QSOs over nearly 8 hours.

Students 10-15 years old, for some their first contest ... ES5YG
Licensed from 2018 December, age 14 ... HA1DD

Age 14 years and licensed from December 2018 ... HA1LZ
Martin, 16 years old ... IN3EY

I am only one YL and youngest ham operator. | am 12 years
old. My license start from 15t of January 2019 ... JT1YL

Multi-Operator (134)
Multi-Single is the most popular multi-operator category,
by far:

MSL MSH M2 MM
43 49 27 15

Multi-Single Low Power (43)
EB8AH (OH4KA, OH8WW, OH8GDU, EA8AH) set a new

world record with their clear win over rival African station
EDO9E (EA9CD, EA9FY, EA9AAU, EABSACD, EA9ACP,
EA9ACT, EBADG, EA7KI, EA7KP). 9A7T (9A2EU, 9A5MR,
9A40P, 9A5CB) was third, to lead the Europeans in the next
four places, followed by a new Asia record by TC7G
(TA7TAZC, TA7TAOF, TA7TEB, TA7EA). PR2E broke the South
America record.

Multi-Single High Power (49)

First place went to S52X (S50XX, S52K, S52X, S55G,
S55Y, S56Y, S57AV, S57NA) to upset last year’s winner
HG1S (HA1TJ, HA1DAI, HA1SN, HA1DAE). PJ4Z (WWA4LL,
NN9DD) took third to beat last year’s second place team at
9A5D (9A3AW, 9A3ID, 9A3VM, 9A7Z). Eighth place NVIL
(NVIL, KOCS, N9TK, NOLAH, WB9Z) won North America.

Multi-Two (27)

CR3DX (CT3BD, CT3DZ, CT3EN, CT3KY, OM2KW,
OM3RM, OM7LW) set a new world record by 30%, which
was set by the same team at CR3A in 2017. DP9A
(DG1HWM, DK1DSA, DK4WA, DL5YYM, DL8SUAT,
DLONDV, DM5JBN) and S549APR (F5RAV, S50LD, S51TC,

2019 CQWW WPX RTTY TOP EUROPE SCORES

SINGLE OPERATOR MULTI-OPERATOR 7 MHz
HIGH POWER SINGLE TRANSMITTER (HIGH) IUTJCZ...oe 252,778
ALL BAND FIK2TDM < 6,272 852X (SBDXX) ..o 9,838,584
OL9A (OK2ZAW)................ 7,501,256 HG1S (HATTY) oo 8,441,062 LOW POWER
SN7Q (SP7GIQ) ................. 7,327,350 14 MHz 9A5D (9A3AW) .....occvienne 7,577,856 ALL BAND

LZ5K (LZ5DB)................... 6,206,922 DR5N (DJIDZ)...oovrvere.... 6,936,615 *IUBHPD.....oooveeeeeeeeeee. 1,390,884
G2F (MACKE).......cocvvvvevvveee 5,453,461 HG7T (HAZTM) ..o 6,878,075
UWIM (URSMW)............... 4,853,499 UZ21 (UT2H e 6,701,338
LK) SO 4,809,946 SZ1A (SVIDPI) .cccooo.. 4,825,316
ER4A (UTSUDX)................. 4,658,812 OK70 (OKTXFJ) ..o 4,607,442
YOOHP ..o 4,646,763 OK1KSL (OK1AHJ)........... 4,071,375
OM2VL....oooo s 4,572,454 OH2HAN ..o 3,677,955
EM@I (UT21Z)....oovvvvevereee 4,314,363 LOW POWER
MULTI-OPERATOR . ALL BAND
21 MHZ SINGLE TRANSMITTER (Low) IKSTPP ............................. 1 ,962,378
CRBT (CTIESV) .o *QATT (9A2EU)...ooooc...... 3,851,712 -
14LCK oo *0T6M (ON9CC)................ 3,566,196 1TV Hz o
IBMXX.....o.c.e.c.o. *DQ4W (DLIMAJ)............ 2,242,800 SHATLZ oo 3,654
YT@Z (YU1Z2) ... “LYSW (LY2BVQ).............. 2,150,448 R (V1) GO 1880 i oo
EASFID cooovveeeeeveeeeeerrne *PI14CG (PD2PKM) ........... 2,089,790
*RABY ..o 1,937,920 gire 0 S
14 MHz *RK3PWR (R3PJL)............ 1,758,834 *IUBHRY oo 556,068
*ED3D (EA3AYQ).............. 1,469,093 FINBEY! oo 5130 O

*PI14VAD (PA3DUU) ....811,966 F2EOLXE ..o 71,250
*EA4URE (EB2DSP 767,618
QRP ( ) '
ALL BAND MULTI_OPERATOR ..................................

TWO TRANSMITTER sMHz  CYT8A...
7 MHz DP9A (DGTHWM).............. 8,815,636 “R2FBZ...oooeeeeveeeee 227,696
S549APR (F5RAV)............. 8,813,808 *DOTISE covveeoeeeeeeeeereeeeeenne 169.600 IBFGX...........
DP7D (DF2SD)..........ceec.... 8,478,900

LYY (LY7Z) oo 8,055,696 TRIBANDER/SINGLE ELEMENT
C37URA (C31CA).oc...... 4,405,040 HIGH POWER TR
DL@CS (DGSLG)................ 3,482,850 ALL BAND “UR2Y (USDYWY T
5T ED2C (EA2VE).......coooo... 2,133,472 BEA%M“(DKENP) ................... gg?ggjg ( I
OL4C (OKINP).....ooocccece 2,907,656 32”5%; §§g”g‘v[m¢;;;;;;;;;;_Tjigﬁ'éij VA R(CNAo) N— 2,485,311
IQTRY (IZILBG)..ovvrrr..... 2,780,558 EASMR.. 334887  UZIWW oo 2,260,995
IuZ>’§’2KxB(RUT2xo) .............. 5%% gg ’ YL1S (YL1ZF) oo 2,243,822 —
..................... 567, MULTI-OPERATOR 0Z@UD oo 1,889,146
S 1,471,808 MULTI-TRANSMITTER S (SLPI o 0T e
LOW POWER 9A1A (9A5W).......ooveeee 18965990 L Rt Coooass  IWRMXY
ALL BAND UB6B (R7AB)....... ...10,614,186 V7V (UXAVT) 1433124 *EDAT (EA4CWN)
HIKBVXO v 5,471,250 LY2W (LYTFW)............... 9164328 TN T o *Z37DX (Z33F) voovorrrr
HITORGY/4 oo 4,846,776 LZ6OKAA (LZ1AQ).......... 21 MHz
*TM3Z (FADSK) ... 4,807,728 EASFID oo 14784 8.5 MHz
*403A (409TTT).ovveveennee 3,917,716 EAZOH oo 3,293 *SQ4NR ............................. 1,036,112
*S09M (SQIUM)............... 3,428,040 DR3W (DL3ABL)...... : DFIMM....
B N7 S 2,532,050 ED2V (EA2CYJ)..ovvrv 304,554 14 MHz *UZ2HZ......
*UWGE (URGEA)................ 2,355,029 EF1Z (EATBD) oo , "OKAGP.....
FIK3TPP e 1,962,378 ROOKIE SX73SC (SV2BFN) E77EA ..o
*CTTAIL oo 1,877,580 HIGH POWER IUACHE (PARA ..........
*IKACHU....ee 1,797,070 ALL BAND RUSTT oo ’ “Low Power
Y[ ————— 329,708 UCBN oo
21 MHz
*URSQU. oo 31,752 14 MHz 7 MHz
FYTBA oo 14,544 ST LY I 353,772 ITORZU oo 839,160
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Multi-Two K9CT won North America and was 4th worldwide (near to far: Jim,
N7US; Larry, KT9L; Tim, K9WX).

S5127J, S55KZ, S56B, S56DE, S57PM,
S59M2Z) are virtually tied for 2nd and 3rd
place. KOCT (K9WX, AI9T, ND9G,
K9CT, KT9L, N7US) was first in North
America for 4th place worldwide.

Multi-Multi (15)

World record holder 9A1A (9A5W,
9A9A, 9A6A, 9ATR, 9A7C, 9AS8A,
9A3SMS, 9A5PL, 9A5AEU, 9A7ROR)
again took top honors as they have

every year since 2012. UB6B (R7AB,
R7DA, RA6YDX, R6YP, R7TU, RU7A)
and LY2W (LY1FW, LY2FN, LY2MM,
LY2NY, LY2PAD, LY2W, LY50) took
the next two places. NR4M (KS4Q,
K50F, NR4M, W4GO, K4GM, K3NC,
N4DXS, KA4RRU, K3UI, N3zV,
N3AIU) won North America and
AA5AU (N1MGO, AA5AU, WS7I,
K32V, W4AAW, KT1l, KJIOD, W4TMO
@WA4AAW) was second in North

7+ MILLIWATTS
= KILOWATIS™

Semiconductors
for Manufacturing

and Servicing
Communications
Equipment

n'

* RF Modules

®,

«“Semiconductors

2019 WPX RTTY PLAQUE WINNERS AND DONORS

SINGLE-OPERATOR HIGH POWER
World: Jeff Blaine, ACJC. Won by: Ed Muns, P49X (op. W@YK)
USA: Abroham Neal Software by K3NC. Won by: Bud Trench, AA3B
USA: 7th Call Area: Hank Lonberg, KR7X (in memory of Bob Wruble, W7GG).

‘e Transmitter Tubes

Won by: Dave Hachadorian, WK7S (Op. K6LL) - \ a
i

Europe: FlexRadio Systems. Won by: Jan Sustr, OL9A (Op. OK2ZAW)
TN |

2y Se Habla Espaifiol * We Export

SINGLE-OPERATOR LOW POWER
World: Mike Sims, K4GMH. Won by: Andrea Tonci, IK6VXO
North America: Alabama Contest Group. Won by: John Bayne, KK9A
Europe: FlexRadio Systems. Won by: Gabry luliani, IT9RGY/4
Asia: Doug Faunt, N6TQS. Won by: Yuri Kotelnikov, RT9S
Oceania: Doug Faunt, N6TQS. Won by: Ozkan Ozal, TA7I1

SINGLE-OPERATOR QRP
World: FlexRadio Systems. Won by: Gendron Gerard, FSBEG

SINGLE-OPERATOR SINGLE BAND

World 7 MHz: Steve Booklout, NR4M, and the “Goat Farm Gang”. Won by: Nicola Bughignoli, IZ4NIC Phone: 760_744_0700

World 14 MHz: Steve “Sid” Caesar, NH7C. Won by: Olivier Droese, V37DX (Op. DH8BQA)

World 14 MHz Low Power: Kenny Young, AB4GG. Won by: Mohamed Kharbouche, 5C5W (Op. CN8KD)

World 21 MHz: Wray Dudley, ABASF. Won by: E. Eugenio De Marino, CV7S (Op. CX7SS) Tol-free: 800-737-2787
MULTI-OPERATOR, SINGLE-TRANSMITTER HIGH POWER (Orders only) 800-RF PARTS

World: FlexRadio Systems. Won by: $52X (Op. S5@XX, S52K, S52X, S55G, S55Y, S56Y, S57AV, S57NA)

North America: Mike Benjamin, W2GR. Won by: NVIL (Op. NVIL, K9CS, N9TK, N9LAH, WB9Z) Website: WWW. rfpa rts_com

MULTI-OPERTATOR, MULTI-TWO £

World: Steve Bookout, NR4M, and the “Goat Farm Gang”. Won by: CR3DX (Op. CT3BD, CT3DZ, CT3EN, Fax. 760'744' 1943

CT3KY, OM2KW, OM3RM, OM7LW) £ L

North America: Ed Muns, WGYK. Won by: K9CT (Op. K9WX, AI9T, ND9G, K9CT, KT9L, N7US) 888 744 1943

Europe: FlexRadio Systems. Won by: DP9A (DG1HWM, DK1DSA, DK4WA, DL5YYM, DLS8UAT, DLONDV, .

DM5JBN) Email: rfp@rfparts.com

MULTI-OPERATOR, MULTI-TRANSMITTER
World: Steve Bookout, NR4M, and the “Goat Farm Gang”. Won by: 9A1A (9A5W, 9A9A, 9A6A, 9A7R, 9A7C, 9A8A,
9A3SMS, 9A5PL, 9A5AEU, 9A7ROR)

North America: BeLoud.US. Won by: NR4M, The “Goat Farm Gang” (Op. KS4Q, K50F, NR4M, W4GO, K4GM,
K3NC, N4DXS, KA4RRU, K3UI, N3ZV, N3AIU)
Europe: FlexRadio Systems. Won by: UB6B (R7AB, R7DA, RA6YDX, R6YP, R7TU, RU7A)

S B-
 RF PARTS

CLUB COMPETITION
World: Potomac Valley Radio Club. Won by: Bavarian Contest Club
North America: Northern California Contest Club: Won by: Potomac Valley Radio Club

C OMPANYY
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America and 6t worldwide using the
W4AAW Virginia station all remotely.

Club Competition

DX: The Bavarian Contest Club domi-
nated again this year with 81 logs for
first place. Also repeating last year’s 2nd
place finish was the Ukrainian Contest
Club with its 55 entries. Third place was
the Slovenia Contest Club with 11 logs.

USA: Fourth place overall and repeat
USA winner was the Potomac Valley
Radio Club with 59 logs, followed by the
Northern California Contest Club with
53 logs and 5t place overall. The
Society of Midwest Contesters was
close behind with 55 logs.

Closing

A searchable database of the results
from every CQ WPX RTTY Contest
is available at <www.cqwpxrtty.com/
scores.htm>. The search criteria are
very versatile, allowing one to see
results and records for virtually any

The EDYE team was 2"9 in Multi-Single Low Power.

2019 WPX RTTY CLUB SCORES

United States

Club # Entrants Score
POTOMAC VALLEY RADIO CLUB.......ovveeieeeeeeeeeeeeee e 59, 35,242,211
NORTHERN CALIFORNIA CONTEST CLUB.......ccccevvveeeeee. LG TR, 31,408,821
SOCIETY OF MIDWEST CONTESTERS ........cooeeiieeeeeeeeees [ T 30,346,097
FRANKFORD RADIO CLUB .....eeeeieiieeeeeeeee e 29, 20,382,544
YANKEE CLIPPER CONTEST CLUB......ccoeiiitvieeeeeeeeeeeeee. 26 14,198,369
ARIZONA OUTLAWS CONTEST CLUB.......cccvvveeeeeeeeene. 24, 12,513,511
KANSAS CITY CONTESTCLUB ..o B 8,715,899
GEORGIA CONTEST GROUP .....oooieeeeeeeeeeeeee e Qo 8,491,143
WILLAMETTE VALLEY DX CLUB ....oooeieeeeeeeeeeeeeeveeeee e 16, 8,265,822
FLORIDA CONTEST GROUP........ccoiiiitieieeeee e 14, 8,257,567
GRAND MESA CONTESTERS OF COLORADO...........cvvvvveneneee N 4,980,747
MINNESOTA WIRELESS ASSN.......ccoooiiiieeeee 22 4,119,693
CENTRAL TEXAS DX AND CONTEST CLUB.......cccovveveeeeennne. T, 3,989,121
TENNESSEE CONTEST GROUP .......coiiiieeeeeeeeeeeeeee e 12, 3,800,103
MAD RIVER RADIO CLUB.......cooiiiiiiiii T 3,261,802
CTRI CONTEST GROUP ......cooieieeeeeeeeeeeeeeeeeeeeeeeeeeaaes B 3,252,121
KENTUCKY CONTEST GROUP........ccooiiieeeeee e [ ST 2,970,545
DFW CONTEST GROUP ... [ ST 2,952,873
CAROLINA DX ASSOCIATION......eiieieeeeccieieeeee e T 2,923,323
NIAGARA FRONTIER RADIOSPORT ....oeoiieeeieieeeeee e L TRTTT 2,308,865
SOUTHERN CALIFORNIA CONTEST CLUB..........cvvvvviiiinnnee. 17 o 1,818,148
ORDER OF BOILED OWLS OF NEW YORK .....ccccvvvvieeeeieeinnns L TR 1,642,385
SHENANDOAH VALLEY WIRELESS........ccvvveieeeeeeieeee e, Qe 1,271,062
NORTH COAST CONTESTERS........ccotieeeeeeeeeeeeee e L TR 1,198,152
BRISTOL (TN/VA) ARC ...ttt Qoo 1,087,569
WESTERN WASHINGTON DX CLUB. ......ccooeieeiieeeeeieeeeeeeee. M 979,503
SWAMP FOX CONTEST GROUP ......coiiieeeeeeeeeeeeee e, < T 861,780
METRO DX CLUB ....oeeeeeee et Ao, 819,657
NORTH CAROLINA DX AND CONTEST CLUB..........cceeeveeees G T 775,661
NEW PROVIDENCE ARC.......oooiiiiiee B sooo000000000000000 741,253
TEXAS DX SOCIETY ..ottt B 726,556
SOUTH EAST CONTEST CLUB......ooeeeeeeieeeeeeeee e B e 703,051
THE VILLAGES AMATEUR RADIO CLUB .......oeeeeieivieeeeeeee, B 624,655
SPOKANE DX ASSOCIATION ....ooeiiiiiiieeeeeeeee e T e 611,383
DEEP DIXIE CONTEST CLUB.......coooiiiiiiii B soo0000000000000000 574,414
UTAH DX ASSOCIATION ...ttt 3 IR 409,240
MISSISSIPPI VALLEY DX/CONTEST CLUB......ccvevvveeeeeeee. Boooommannonncono00s 337,002
NE MARYLAND AMATEUR RADIO CONTEST SOCIETY......... G TR 278,896
NORTHEAST WISCONSIN DX ASSN......ooviiiiiiiiiiiieeeeeeeeen Ao, 181,885
MERIDEN ARC ... B ooo000000000000000 158,008
ALABAMA CONTEST GROUP ...t Qoo 71,147
DX
BAVARIAN CONTEST CLUB ...oooeeeiieeeeeeee e 81, 83,265,012
UKRAINIAN CONTEST CLUB ....ooeeiieeeeeeeeeeeeeeeeee e 55 49,640,391
SLOVENIA CONTEST CLUB.......ovieiieeecteeeee e 1 35,337,350
CROATIAN CONTEST CLUB ......oooeeeeeeeeeeeeeeeeeeeeeeeeeeeea < T 24,019,614
RHEIN RUHR DX ASSOCIATION .....ooooieieeeeeeeeeee 59, 23,738,163
VYTAUTAS MAGNUS UNIVERSITY RADIO CLUB................... T, 21,478,103
INTEREST GROUP RTTY ..ottt 12, 20,051,285
ITALIAN CONTEST CLUB ... 38 19,932,604
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HA-DX-CLUB.......ccoiiiiii i T 18,604,897
CONTEST CLUB ONTARIO .......ccoooiiiiiiiiiicieeece 24 7,815,059
LATVIAN CONTEST CLUB.......cooiiiiiiiiieiiciee e 120, 7,800,369
RUSSIAN CONTEST CLUB.......ccocoiiiiiiiiicicce 10, 6,321,454
EA CONTEST CLUB.........cooiiiiii i 17 6,255,352
BELARUS CONTEST CLUB.........cccoiiiiiiiii [T 5,081,232
CONTEST CLUB FINLAND ......cooiiiiiiiieieieeec e 10, 4,183,118
SKY CONTEST CLUB .....ooiiiiiiiiiiiiicice e 3 4,046,260
SOUTH URAL CONTEST CLUB........cocoiiiiiiiiiicece e 4o 3,953,599
ARAUCARIADX GROUP ......ccooiiiiii < ST 3,719,809
CHILTERN DX CLUB........ccooiiiiiiiiiiiicecc e 5. 3,693,797
ARIPA DX TEAM. ..ottt 4o, 3,527,761
ORCA DX AND CONTEST CLUB.......cccociiiiiiiiiiiieecc 10, 3,391,461
CONTEST CLUB SERBIA ..o [T 3,337,574
RUSSIAN DIGITAL RADIO CLUB.........cccooiiiiiiiicccecce, 15 2,940,697
RIIHIMAEN KOLMOSET ........ooiiiiiiiiiciecccn K, 2,866,862
LA CONTEST CLUB .....ooiiiiiiiiiiiiie e 4o 2,734,540
RTTY CONTESTERS OF JAPAN .......coccoiiiiiiiiiceeiceee 9 2,708,969
CONTEST GROUP DU QUEBEC........ccccciiiiiiiiiiicieciceee [T 2,697,690
YB LAND DX CLUB ..o 42 2,685,038
KRIVBASS ... e 4o, 2,588,940
WORLD WIDE YOUNG CONTESTERS. ..........coooiiiiiiiice, 5 2,483,560
TRAC RADIO AMATEUR CLUB TRABZON BRANCH............... herneerrenonenn: 2,097,701
CATALONIA CONTEST CLUB .......ccoiiiiiiiiiiiiicec e 4o 1,996,239
SK5AA VASTERAS RADIOKLUBB ........ccccooiiiiiiiiiiiiiccice K, 1,635,765
SP DX CLUB ...ttt 14 i, 1,474,606
YO DX CLUB......cuiiiiii e 4o 1,449,551
CLIPPERTON DX CLUB.....cciiiiiiiiiiicicic e S 1,406,136
CE CONTEST GROUP ..o 4o 1,292,438
RIODX GROUP ..o < T, 1,290,978
THRACIAN ROSE CLUB .....cccoiiiiiiiiiiciieeee e 5 1,264,593
GIPANIS CONTEST GROUP.......c.coiiiiiiiiiiii e 5 1,090,945
MEDITERRANEO DX CLUB.......ccooiiiiiiiiiic e S 1,046,480
VK CONTEST CLUB ..o K 914,816
THAILAND DX ASSOCIATION ......oiiiiiiiiieiieieeeeee e 3 755,788
SPALDING & DISTRICT AMATEUR RADIO SOCIETY............... 4o 593,539
LU CONTEST GROUP ..o T 539,294
TORBAY ARS ... 4o 504,405
SKGAW HISINGENS RADIOKLUBB..........cccoooiiiiiiiciicicciee L T 452,613
YBB_DXC ... 3 441,445
SIAM DX GROUP .....ooiiiiiiiii e 4o 417,307
SINGLE FIGHTER DX GROUP .......ccooiiiiiiiiiiiiiciic e 8 330,038
MARITIME CONTEST CLUB ..o K 315,094
VU CONTEST GROUP ..o K 283,996
ARCK L. e 5 273,099
NEWBURY AND DISTRICT ARS........coooiiiiiiiiiiceccce 5 — 239,775
DANISH DX GROUP. ..o 3 231,576
NORFOLK AMATEUR RADIO CLUB.........ccccoiiiiiiiiice, K 221,697
599 CONTEST CLUB.......oiiiiiiiiiiiiieceeseee e 5 201,729
CDR GROUP.......oiiiiiii e 4o 152,369
CHILEAN PACIFIC DX GROUP.........cooiiiiiiiiiiiciicecicc e 3 144,452
RU-QRP CLUB.......ooiiiii 5 134,375
LA-DX-GROUP.......ociiiiiiiiiiic KT 63,382
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combination of category and geo-
graphic area in the world. It’s a fine way
to “level the playing field” and see how
one’s operating stacks up against other
similar stations.

Log Check Reports (LCRs) can sug-
gest ideas to improve operating accura-
cy. This valuable information is available
upon request to <wOQyk@cqwpxrity.
com>. As well, we now have capability
to email each participant a link to his/her
personal LCR. You can compare your
log check statistics with the averages
across alllogs inthis contest. Thisyear’s
statistics are very close to last year. This
may be due in part to improved log-
checking algorithms:

* 1.1% busted (incorrect) received
callsign

* 1.5% busted serial number received

* 1.6% NIL (Not In Log)

* 4.2% total error rate

* 9.2% score reduction (with penalties
and lost mults, score reduction is high-
er than raw error rate)

Achieving a zero error rate may mean
that too much time is being spent on
accuracy. Speed and accuracy are a
trade-off for optimal communication.

Certificates are available online for
download and printing locally. The link for
your certificate is on the far right of your
score listing in the Scores Database at
<www.cqwpxrtty.com/scores.htm>.

Sponsoring a plaque is an opportunity
to give back and show appreciation for
the contest. You can choose an unspon-
sored plaque in any category, whether
listed or not at <www.cqwpxrtty.com/
plagues.htm>. Contact <wOyk@cqwpx
rtty.com> to sign up.

A number of volunteers work tireless-
ly in the background to bring contests
to us. Ken, K1EA, and Randy, K5ZD,
continue to improve and support the log
checking and website software. KM3T,
N5KO, and K5TR quietly manage the IT
infrastructure behind the log submittal
robots, log storage, and log-checking
software. The WWROF (World Wide
Radio Operators Foundation) provides
financial support for the IT services
required, among other support for con-
testing in general. All of us can help with
our donations to WWROF, so please
consider this way to give back to
radiosport. Finally, thanks to Jason,
KD2IWM, Managing Editor at CQ
Amateur Radio, for his supportive edit-
ing work on these results.

The 26th CQ WPX RTTY Contest will
be held on 8-9 February 2020. | look for-
ward to seeing everyone again then!

(Scores on page 97 )
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NEW! NEW! NEW!

We stock the new rugged FREESCALE 1KW transistor and
parts for the 2M and 88-108MHz amplifier designs.

- B -

- d

\\-Cf HF Broadband T%ofzx YI'VCI:R1EB RF Transformers
RF Transformers TC-ZO TC-22 Type “U”
2 to 30MHz B )
TC-24 2 to 300MHz
HF Amplifiers . =
We stock the complete parts list Com m u n I Catlon HF Power
and PC boards for the Motorola i P
amplifier designs featured in COI'I ce ptS, I ncC. Spllt;etro/ ?(’:ool\;lngzlners
theérn/;?:elg?:; gﬂﬁ:ﬁi: nd 508 Millstone Drive, Beavercreek, OH 45434-5840
Email: cci.dayton@pobox.com 2 Port
s PSC-2L 600W PEP
AN779L (20W)  AN758 (300W) www.communication-concepts.com PSC-2H 1000W PEP
AN779H (20W)  AR305 (300W) 4 Port

Phone (937) 426-8600
- — FAX (937) 429-3811

—~®] M In Business for 37 Years - -

AN762 (140W)
EB63A (140W)
EB27A (300W)

AR313 (300W)
EB104 (600W)
AR347 (1000W)

PSC-4L
PSC-4H
PSC-4H5

1200W PEP
2000W PEP
5000w PEP
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HG-1 Reviewed
in June 2019

O5T-

Magnetic loop antennas
(MLA), when properly
tuned, are well known for
their superior selectivity,
low noise and high
directivity. Remote tuners
and antenna rotators play
a big part in this.
Introducing a new high
gain antenna package -
the outdoor deployable,
all-weather, HG-1 WR
PreciseLOOP®. This
integrated package
includes the HG-1 WR
remote tuner, the
AR-1remote rotator

and the new universal
HG-2 controller. One
common CAT-6 cable
controls both the tuning
and antenna rotation.
This new MLA is ideal
for fixed deployment at
your QTH, or in portable
field operations.
PreciseLOOP® antenna
packages start at $299.
R
www.preciserf.com

&
preciserf.com

13690 Wisteria Dr NE Aurora,
OR 97002 ph: (503) 915-2490

Unmatched Features

e 80m - 10m Bands*

e Low Loss LMR600 loop
e 45W PEP (10W for 80m)
e Low ESR Capacitor

e HG-1 WR Remote Tuner
e Rugged AR-1 Rotator

e HG-2 Controller

e CAT-6 Control Cable

srecizeRF

* Some items optional, check the website
© 2019 preciseRF all rights reserved
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Another year, another Dayton ... as usual, there was something for just
about everyone at this year’s Dayton Hamvention®, held once again at
the Greene County Fairgrounds in nearby Xenia, Ohio.

Here’s a sampling of who and what we saw...

The Dayton Trifecta

The Dayton Hamvention’s Third Year at the Greene County

Fairgrounds was Nearly Perfect

TEXT BY RICH MOSESON,* W2VU

PHOTOS BY W2VU; JOE EISENBERG, KONEB; BOB SCHENCK, N20O; AND BOB HOPKINS, WB2UDC

fewer than usual — and mud, although less than usual.
Overall, the weather was excellent, the food offerings were
great, and — oh, yes — there was the hamfest, with new
gear from major manufacturers, forums hosted by experts in

It was Dayton, so there were thunderstorms — although

* Editor, CQ <w2vu@cq-amateur-radio.com>

their fields, award dinners and, of course, the flea market!
The Hamvention’s third year at Xenia’s Greene County
Fairgrounds was, in our view, the best one yet.

Here’s a pictorial sampling of what we saw, and what you
might have missed (even if you were there). You'll find more
about Hamvention — including more photos — in several of
our columns in this issue.

The Flea Market
Once again, the old adage rang true ... if it exists, you can likely find it in the Dayton flea market. Most of what we saw

even had a radio connection...

This way to the bargains ... and other people’s trash that might just become your treasures! (Flea market photos by W2VU)

24 . cQ « July2019
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Clearly, KB1JEY was enjoying his time in the sun ... selling
stuff would be a bonus!

Saturday

2:50PM

It's a good thing he has side-view mirrors! If you were look-

ing for restored Drake gear, this was the SUV to visit! With all due respect, this looks like a case of someone’s wife
saying, “It goes to the flea market or it goes in the trash ...
and don'’t bring any of it back!”

Some vintage gear, on the other hand, looked very well cared-for.
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This was W2VU'’s flea market prize — a stack of Radio = Maybe I'll sell some stuff. If not, I'll just sit here and play my
magazines from the 1930s. Radio was CQ’s predecessor. ~ music!

QRP kit-maker Rex Harper, W1REX (center) designed this LED light key (left) for Scout troops and enjoyed showing off
his 19th-century telegraph lineman’s portable key (right) for testing repaired lines.
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New Gear

Dayton has traditionally been a place and time for manufacturers to launch new models. Columnist Joe Eisenberg, KONEB,
wasn’t chained to a booth, so he managed to get out and see some of the new goodies. Here’s a sampling:

e 1 X § e : Named with a nod to the legendary FT-101 transceiver of
g eyl e the 1970s, Yaesu’s new FTDX101D transceiver is a top-of-

- " B = the-line software defined radio covering the HF bands plus
6 meters.

ram— .

Elecraft debuted its new K4 SDR HF transceiver at Dayton.

FT3DR

CAFMUFM | 440430 MHZ

IW Dagital Anabog Trasscereer

The new MFJ RigPi Remote Station Controller produces a big display on the The new Yaesu FT3DR handheld
video screen from a very small and feature-filled box. Microcontrollers Editor KBZT  offers 5 watts of analog FM or digital
discussedthe RigPiin his June column. It was designed by Howard Nurse, W6HN, C4FM audio on 2 meters and 70
son of former Heathkit President David Nurse, W8GCD (SK). centimeters.
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People
Ham radio is a social hobby as well as a technical one, and one of the great parts of going to any hamfest is the chance
to catch up with old friends and to make some new ones. All that is amplified at Dayton, with attendees coming from all
over the world. We'll start our people photos at our “home away from home” for the weekend...

mateur Radio
Lo,

_ | == 8

CQ Managing Editor Jason Feldman, KD2IWM, and Editor
Rich Moseson, W2VU, during a quiet moment at the CQ
booth. (KONEB photo)

We had a visit from (and delightful chat with) veteran
DXpeditioners Susan Meckley, W7KFI; Don Jones, K6ZO;
and Steven Wilson, KA6S. Last November, Susan and Don
operated the CQ World Wide DX CW Contest from Malawi
as 7Q7M and 7Q6M, respectively. (W2VU photo)

Editor Rich
Moseson, W2VU,
led a Friday after-
noon forum on
CQ’s upcoming
75t anniversary.
He had help from
Microcontrollers
Editor Anthony
Luscre, K8ZT,
and frequent
author Bob
Hopkins,
WwB2UDC, who
also shot this
photo.
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Things were a bit busier when DX Editor Bob Schenck,
N20O0, stopped by with his camera. Busy helping customers
are (L-R) Editor W2VU; VHF-Plus Editor Tony Emanuele,
K8ZR; and Ad Manager/Associate Publisher Dottie
Kehrwieder. (N200O photo)

“Ham Radio Roundtable” host Tom Medlin, W5KUB, and
Astronaut Doug Wheelock, KF5BOC, launch one of sever-
al ham radio-equipped balloons released on a breezy
Saturday. (KONEB photo)
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Actor Jet Jurgensmeyer, KEQGUWLZ,
who plays “Boyd” on Fox TV’s “Last
Man Standing” program, visited Ham-
vention from Hollywood, as did “Last
Man Standing” Executive Producer
John Amodeo, AA6JA (not pictured).
(K@NEB photo)

Marty Sullaway, NN1C (center), poses at the Youngsters on
the Air (YOTA) booth with two leaders of the newly formed
Young Amateurs Radio Club. YARC is planning to launch a
U.S. version of Europe’s Youth Contesting Program during
this month’s IARU HF Championship contest. (W2VU photo)

www.cq-amateur-radio.com

The Youth Tech booth’s learn-to-solder program drew a
steady stream of interested young people. (W2VU photo)

Keepin’ it legal ... Hamvention Chairman Jack Gerbs,
WBS8SCT; Greene County Sheriff Gene Fischer, KX8GCS,
who became a ham after working with the Hamvention folks;
and Hamvention official spokesman (among other things)
Michael Kalter, W8CI. (KGONEB photo)
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Hamvention Awards Banquet

The Dayton Hamvention is the venue for a variety of award presentations, including CQ’s DX and Contest Hall of Fame
inductions (see article elsewhere in this issue as well as this month’s DX and Contest columns), but the “star of the show”
is the Hamvention’s own very prestigious awards, which are presented each year at an invitation-only banquet. CQ was
invited to attend and chronicle the event...

A lot of effort went into the very creative

The Hamvention banquet was held for the first time this year at the Mills Park ~ microphone centerpiece placed on
Hotel in Yellow Springs, Ohio, not far from Xenia. (Banquet photos by W2VU) each table.
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The banquet was attended by a variety of “movers and shakers” in the ham radio world, in addition to Hamvention
committee members and award recipients.

PN
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Dayton Amateur of the Year awardee Nathaniel Frissell,
W2NAF (center); flanked by his wife Rachel, W2RUF; and
fellow New Jersey ham (and Nobel laureate) Joe Tayilor,
K1JT. Frissell was recognized for organizing the HamSci
program, which encourages collaboration between radio
amateurs and ionospheric scientists. In accepting his honor,
Frissell said that “awards are not just a recognition of what
you have done, but an affirmation of what you should con-
tinue doing.”

(-

Dayton Amateur R

Dayton’s Technical Achievement Award this year went to
telegraph key designer and manufacturer Pietro Begali,
I2ZRTF. He is accompanied in this photo by Hamvention
Awards Committee Chairman Frank Beafore, WS8B.
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The Special Achievement Award for
2019 wentto Chris Janssen, DL1MGB,
in recognition of his work as chairman
of the 2018 World Radiosport Team
Championship (WRTC2018) event
last year in Germany.

Dayton’s Club of the Year award this year went to New Hampshire’s Nashua Area
Radio Society, which — among other achievements — holds seven licensing
classes each year, has a 93% success rate on license exams and is responsible
for 230 new or upgraded licenses in the past four years.

Postscript — Barely a week after Hamvention ended, on the night of Memorial Day, a swarm of tornadoes swept through
Dayton and surrounding areas, causing significant damage and, amazingly, only one death. One of the structures that
was heavily damaged by one F3 tornado was Hamvention’s former home, Hara Arena in the Dayton suburb of Trotwood
(see photo in this month’s Emergency Communications column). While the arena had been closed for the past three years
and in a state of disrepair (even before it closed), those of us who had been there so many times in the past couldn’t help
but look in awe at those photos, recognizing specific places that we’'d been that felt the full force of the tornado. Our
thoughts and prayers are with the people of Dayton and surrounding areas who suffered losses as a result of these tor-
nadoes and/or flooding caused by the same weather system.
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Anhnouncing:

2019 CQ Hall of Faome Inductees

C magazine is pleased to announce its 2019
Hall of Fame inductees, including two new
members of the CQ DX Hall of Fame (includ-

ing one group), three inductees into the CQ Contest Hall of

Fame and five new members of the CQ Amateur Radio Hall

of Fame.

The CQ Amateur Radio Hall of Fame honors those indi-
viduals, whether licensed hams or not, who have made sig-
nificant contributions to amateur radio; and those amateurs
who have made significant contributions either to amateur
radio, to their professional careers or to some other aspect
of life on our planet. This year, we are inducting five new
members, bringing to 326 the total number of members
inducted since the hall's establishment in 2001.

The 2019 inductees (listed alphabetically) are:

» John Attaway, Sr., K4lIF (SK), served for more than 20
years as CQ’s DX Editor, proposing the establishment of the
CQ DX Hall of Fame in 1967. Professionally, John was a
chemist who spent 26 years as Director of Scientific
Research for the Florida Department of Citrus, where he
worked to improve the quality of Florida orange juice. He
served on several industry committees and was named to
the Florida Citrus Hall of Fame in 2001.

* Dave Bernstein, AA6YQ, author of the DXLab software
suite, which he makes available to the amateur community
at no charge and without advertising. Dave also volunteered
his time and talent over several years to help the ARRL
resolve major issues with its Logbook of the World electron-
ic confirmation service.

* Doreen Bogdan-Martin, KD2JTX, Director of the Inter-
national Telecommunication Union (ITU) Telecommunica-
tion Development Bureau and the first woman ever to hold
a senior elected position in the ITU.

* PredescuFlorin Cristian, YO9CNU, founder of Europe’s
Youngsters On The Air (YOTA) program to encourage young
people to become hams and be active on the air; and

* Ellen White, W1YL, the grand dame of DXing, served as
the ARRL’s Deputy Communications Manager, was QST
magazine’s DX editor, recorded QST on tape for the Library
of Congress’s talking book program for the visually-impaired,
and was instrumental in the founding of Murphy’s Marauders
(the predecessor of today’s Yankee Clipper Contest Club)
and the Florida Contest Group. She was also recently award-
ed Russia’s E.T. Krenkel Medal for outstanding global con-
tributions to amateur radio.

CQ DX and Contest and Halls of Faome

The CQ DX and Contest Halls of Fame honor those ama-
teurs who not only excel in personal performance in these
major areas of amateur radio but who also “give back” to the
hobby in outstanding ways.

The CQ DX Hall of Fame was established in 1967 to rec-
ognize those amateurs who have made major contributions
to DXing and DXpeditioning. This year, we induct one indi-
vidual and one group. The 2019 inductees are:

Joe Taylor, K1JT — Nobel Prize winning-astrophysicist
who has revolutionized the face of DXing with his suite of
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Joe Taylor, K1JT (left), is inducted into the CQ DX Hall of
Fame by CQ DX Editor Bob Schenck, N20O. (Photo by
Robert Pantazes, W2ARP)

WSJT weak-signal digital modes, including FT8, which is
capable of decoding signals well below the noise level. The
modes pioneered by Joe have kept the HF bands busy and
the DXers active even during the current solar minimum.
Other WSJT modes have also revolutionized VHF/UHF
DXing via moonbounce and meteor scatter. Taylor shared
the 1993 Nobel Prize in physics for the discovery of binary
pulsars and is a member of the inaugural (2001) “class” of
inductees to the CQ Amateur Radio Hall of Fame.

Silvano Borsa, 12YSB, and the Italian DXpedition Team
—The Italian DXpedition Team has made more than 20 major
DXpeditions in the past 20 years, mostly to Africa, where its
members have activated more than a dozen rare countries,

John Miller, KEMM (left), accepts the DX Hall of Fame plaque
on behalf of Silvano Borsa, 12YSB, and the Italian DXpedition
Team. (Photo by Robert Pantazes, W2ARP)
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making nearly 1.4 million QSOs along the way. In addition,
the team has arranged for the donation and delivery of two
ambulances from Italy to Somalia, one of the many countries
it has activated.

In addition to team leader Silvano Borsa, 12YSB, the Italian
DXpedition Team members include: Alfeo Caputo, I1HJT,;
Vincio Ravizza, IK2CIO; Angelo Selva, IK2CKR; Marcello
Cassinelli, IK2DIA; Stefano Casari, IK2HKT; Angelo Gino
Zambaiti, IK2RZP; and Mac Shimamoto, JA3USA.

The CQ Contest Hall of Fame was established in 1986 to
recognize those amateurs who have made major contribu-
tions to the art of radio contesting. The 2019 inductees are:

Bruce Horn, WA7BNM - provides a great service to the
contesting community via web-based resources for many
popular contests. He maintains the most comprehensive
contest calendar on the web, and he developed the popular
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CQ Contest Editor David Siddall, K3ZJ (left), presents CQ
Contest Hall of Fame plaque to Bruce Horn, WA7BNM (cen-
ter), May 1 8th 2019, at the Contest Dinner in Dayton, Ohio.
Bruce was introduced by fellow CQ Contest Hall of Famer
Dick Norton, N6AA (right). (Photo by Bob Wilson, N6TV)

John Miller, KEMM (right), accepts CQ Contest Hall of Fame
plaque on behalfof Dean Straw, N6BV (not present), as intro-
duced by CQ World Wide DX Contest Director John Dorr,
K1AR. (Photo by Bob Wilson, N6TV)

www.cq-amateur-radio.com

<3830Scores.com> website where contesters go to post raw
scores after an event ends, to compare notes and search
past contest logs. He is also past manager of the North
American QSO Party and developed the log submission apps
on the National Contest Journal website.

Dean Straw, N6BV - is an outstanding contester, a tal-
ented writer, editor, presenter and educator, and has
advanced the state of the art in antennas, computer model-
ing, propagation, and contest planning and preparation. As
an ARRL staff member for 15 years, he edited multiple edi-
tions of The ARRL Antenna Book and several other publi-
cations. He also developed the High Frequency Terrain
Analysis (HFTA) software, which revolutionized antenna sys-
tem planning by linking antenna design, installation height,
tower location, surrounding terrain, and the expected angles
of propagation to target regions. His work with the propaga-
tion prediction program VOACAP revolutionized the way we
plan for contests, allowing specific band opening predictions
dependent on solar conditions to indicate when band
changes and operations should be planned.

David Siddall, K3ZJ, presents CQ Contest Hall of Fame
plaque for Kresimir (Chris) Kovarik, 9A5K (SK), to Chris’s
friend, Krassy Petkov, K1LZ. (Photo by Bob Wilson, N6TV)

Kresimir “Chris” Kovarik, 9A5K (SK) — developed the
DXLog and KLog programs, competed in the World
Radiosport Team Championship (WRTC) and served the
broader amateur radio community in Europe as past presi-
dent of the Croatian Amateur Radio Association and as vice-
chairman of the IARU Region 1 HF Committee. He became
a Silent Key earlier this year.

Formal inductions to the CQ Contest and DX Halls of Fame
were conducted in conjunction with the Dayton Hamvention®
in May. DX Hall of Fame inductions were conducted at the
Dayton DX Dinner by CQ DX Editor Bob Schenck, N20O.
Contest Hall of Fame presentations were made at the Dayton
Contest Dinner by CQ Contest Editor Dave Siddall, K3ZJ.
A video of the 9A5K Contest Hall of Fame induction shot
by Marty Sullaway, NN1C, is on YouTube at <http://
nn1c.org/9A5K>. Bob Wilson, N6TV (a 2017 Contest Hall of
Fame inductee), shot a video of the N6BV presentation,
which is at <https://youtu.be/[XZ7qWgBzVw>.

Our thanks to all and congratulations to the inductees!
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Announcing:

2019 CQWW DX RITY Contest

September 28-29
Starts 0000 UTC Saturday; Ends 2359 UTC Sunday

Join more than 6,000 participants from over 150 DX enftities and all 40 C&Q Zones

in the world’s largest RTTY contest.

offers 48 hours of non-stop DX chasing fun. Whether

you are competing for awards, looking for a few new
band-countries, or simply filling the logbook, the CQWW has
something for everyone. Check out the Classic and Rookie
Overlay Categories.

The CQ World Wide DX RTTY Contest (CQWW RTTY)

Contest Basics

Working stations is easy. Exchange and log signal report and
your CQ Zone number, e.g 599 14. Continental U.S. and VE
stations also send QTH, e.g., 599 05 MA. If you’re not sure
which zone you’re in, visit <http://bit.ly/1BHtmsP>. Generally
speaking, the U.S. West Coast is in Zone 3, the East Coast
is in Zone 5, and the rest of the lower 48 is in Zone 4.

Contacts are only valid on the 3.5-, 7-, 14-, 21-, and 28-
MHz amateur bands. Please observe established band
plans.

Scoring

Final score is based on QSO points earned for each contact
times the number of multipliers worked.

Multipliers are the number of DX entities worked on each
band plus the number of CQ Zones worked on each band
plus the number of US/VE QTHs worked on each band.

Contacts with other continents count three points each.
Contacts with the same continent, but different country, count
two points. Same country contacts count one point.

Don’t worry about calculating your score; the contest log
checking software will do that for you when you submit a log.

Entry Categories

The competition is divided into Single Operator and Multi-
Operator categories. Single Operator categories also offer
two additional Overlay categories.

Single Operator (all bands or any single band): only the
one operator finds, makes, and logs all contacts.

* High power: Up to 1,500 watts

* Low power: 100 watts or less

* QRP: 5 watts or less

Single Operator Assisted (all bands or any single
band): the one operator may use the DX Cluster or other
tools to help find contacts. The one operator must make and
log all contacts.

Classic Overlay: Allows the use of only one radio, no QSO
finding assistance, and only counts the first 24 hours of oper-
ating time — off times are a minimum of 60 minutes during
which no QSO is logged. Single Operator Assisted entries
are not eligible for this Overlay category.
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Rookie Overlay: Only open to operators who were first
licensed as radio amateurs less than three (3) years before
the date of the contest. Indicate date licensed in the soap-
box field of your log.

Multi-Operator: More than one person is involved in oper-
ating the station.

Single-Transmitter: This category allows one transmitter
to work any station. It may change bands as many as 8 times
per hour. Note: A second transmitter may be used to work
multipliers only. This category has some very specific restric-
tions so please read the full rules carefully.

* High power: Up to 1,500 watts

* Low power: 100 watts or less

Two-Transmitter: Allows the use of two transmitted sig-
nals on two bands. Each station may change bands as many
as 8 times per hour.

Unlimited: Allows the use of one transmitted signal on
each of the five bands.

Awards

Electronic certificates will be made available for download
for everyone who submits an entry.

Submitting Your Log

All entrants who use a computer to log the contest or pre-
pare their contest logs MUST submit their logs electronical-
ly. Electronic logs should be in the Cabrillo format. Upload
your log on the Web at <www.cqww.com/logcheck/>. The
website also includes a utility to convert your ADIF format
log file if needed. See full rules for instructions regarding
paper logs.

All entries must be sent WITHIN FIVE (5) DAYS after the
end of the contest: No later than 2359 UTC October 4, 2019.
Resubmitting an entry after the deadline will result in it being
considered as a late log.

Only one entry is permitted for each callsign. Any log sub-
mission will replace any previous submissions.

Full Rules

The complete rules of the CQWW RTTY DX Contest are
available in different languages on the Web at <www.
cqwwrtty.com/rules.htm>and in English only on the CQ mag-
azine website at <www.cq-amateur-radio.com> (Look for link
on home page or the CQWW RTTY DX Contest main page).
Please review the rules before the contest. Questions may
be submitted by email to <questions@cqwwrtty.com>.
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Understanding, Building &
Using Baluns & Ununs
by Jerry Sevick, W2FMI

The successor to . d " Si0 %
Ul w5 g v ‘e
the popular and u.'-......’.tﬁ: Usin

Buluns and Ununs *

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

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

DX World Guide
by Franz Langner, DJ9ZB

This 380-page DXer's
guidebook makes a great
desk reference for the
DXer of any level of
proficiency.

Includes info on well over
300 DX entities.
Geographical info,

WAZ and ITU zones,

ITU callsign allocations,
amateur prefixes and more!.

6 X 9 Paperback $49.95
CD Version $34.95
Buy both for only $68.95

Shipping & Handling:

U.S. add $7 for the first item, $3.50 for the
second and $2 for each add’l item.

FREE shipping on orders over $100 to one
U.S. address.

CN/MX-$15 for 1st item, $7 for 2nd and $3 for
each add’l.

All Other Countries-$25 for 1st item, $10 for
2nd and $5 for each additional.

WG6SAI HF Antenna

Handbook
by Bill Orr, W6SAI

WG6SAI was known
for his easy-to-
understand writing
style. In keeping
with this tradition,
this book is a
thoroughly readable
text for any antenna
enthusiast, jam-

packed with dozens of
inexpensive, practical :
antenna projects that work!

557 S,

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

Reflections Il

by Walt Maxwell, W2DU

All the info in
Reflections | and I
and more! This
completely revised
and updated, 424-
page 3rd edition is
a must-have!

8.5 X 11

Paperback $39.95

CD Version $29.95
Buy both for only $59.95

Sloper Antennas
by Juergen A. Weigl, OE5CWL

Single- and Multi-Element
Directive Antennas for the Low
Bands

With calculations and
practical experience,
this book shows which
basic concepts have to
be considered for gy
sloper antennas for the [
low bands. e

6 X 9 Paperback $24.95 %!
CD Version $18.95
Buy both for only $36.95

The NEW Shortwave
Propagation Handbook

by W3ASK, N4XX & K6GKU

This authoritative

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

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

CQ Communications, Inc.
Phone 516-681-2922 « FAX 516-681-2926

http://store.cq-amateur-radio.com




Did you ever have a confact that just didn’t make sense from a fypical
propagation perspective? If you’ve spent enough fime on the air, chances
are good that your answer is yes. W2IY shares one of his unusual
propagation experiences and would like to hear abouft yours as well.

An Odd HF Propagation Experience

BY MICHAEL TORTORELLA,* W2lY

dark. Stormy, not so much, this time. If you read my brief

story in June 2016 CQ,1 you may recall that a vacation in
Southwest Harbor, Maine, is a summer tradition for my fam-
ily. While there, | set up a portable station to enjoy some ham
radio while away from home. This story concerns some inter-
esting propagation oddities on HF that | experienced during
my stay in Maine two years ago, in July 2017.

If you don’t have access to the original article, here is a
brief summary of the station setup. The transceiver is a
TenTec Eagle running 100 watts and the antenna is a Mini-
Products C-4 vertical dipole. This antenna is quite short, only
about 10 feet in overall height, fed in the center (so no radi-
als), and very heavily loaded at top and bottom (Photo A).
The transceiver is controlled by a Windows 7 laptop running
DXLab for day-to-day operation and NTMM Logger+ for con-
tests. Both the IARU and IOTA contests occur during our
stay and | enjoy operating in both, even though the station
is far from competitive.

A Quiet Band (or Not)

This story is not about a contest, though. If you have been
on HF at all in the past year or two you know that propaga-
tion is pretty poor for DX on 20 and 15 meters, and essen-
tially nonexistent for DX on 10 meters. | want to share with
you my experience with what looks like a bit of anomalous
propagation. Here's the background: | am listening on the
CW portion of 20 meters at about 0200-0300 UTC, about 10
to 11 p.m. local time in Maine. As you would expect, the band
is dead. But not quite! There are two or three very strong
DX signals thundering in at over S-9, from UA9/UAQ, UA1,
and OH. There is nothing to be heard on frequencies between
these three stations. Quiet. Dead quiet. But three huge DX
signals, all workable easily with my 100 watts and C-4 verti-
cal. This persists for perhaps 10 minutes or so, after which
either the signals fade, the band goes completely dead and
nothing is heard, or a different set of very strong, discrete
signals appears.

| related this experience to CQ Editor Rich Moseson,
W2VU, who told me it reminded him of some 6-meter open-
ings he’'d experienced in the early 2000s, at the peak of solar
cycle 23. He recalled them being called “spotlight openings”
that appear between two very specific parts of the world, with
very strong signals that are inaudible to anyone else who is
outside of that path. This seems like an apt term for what |
experienced on 20 meters, as described above. | was not

Itwas a dark and stormy night in Downeast Maine. Well,

* w2iy@verizon.net
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Photo A. W2IY’s portable antenna used on his annual
vacations to coastal Maine. (Photo by Andrea G. Blum)
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able to tell whether anyone else on the
band was hearing the stations | was
hearing, but | feel reasonably certain that
there must have been other stations
(geographically) near the ones | was
hearing, and | was not able to hear them
at all. In other words, it's hard to imag-
ine that the only station that was on the
air from where the UA9 was located was
the one | was hearing. It was late after-
noon at thatlocation when | experienced
this; it seems unlikely that no one else
from there was on the air at that time. All
this points to a very narrow opening to a
very small geographic area.

This has happened to me more than
once, and other friends have indicated
to me that they have also experienced
this phenomenon. So | think it may not
be terribly unusual, and it would be
interesting to figure out what is causing
this. If you accept the standard ionos-
pheric reflection model, the MUF (max-
imum usable frequency) at these times
is way below 14 MHz and nothing
should be reflected off the ionosphere
at this high a frequency. However, the
ionosphere is not uniform: Levels of ion-
ization may differ from place to place.
With my professional background in
probability and statistics, | began to

think of explanations like: Some small
clouds of higher ionization appear at
random places and times, allowing
propagation between me and othervery
specific, discrete locations. The clouds
soon dissipate and the strong signals
disappear. The clouds would have to be
fairly small (because otherwise more
propagation to a wider geographic area
would be apparent) and form and dis-
sipate quickly (otherwise the resulting
propagation would persist for a longer
time). However, | don’t have enough
physics knowledge to speculate about
where such cloud(s) might be coming
from or how they might arise.

Do You Have a Similar Story?

| have asked a couple of our local prop-
agation gurus about this and have not
yet been able to stimulate any interest.
| think it would be interesting to hear
whether others have experienced this
phenomenon, where they are located,
what time(s) and frequencies it was
noted, and other related information. An
interesting study could be developed to
help learn more about propagation in
times of zero to very few sunspots, and
perhaps flesh out aricher picture of how
the ionosphere works. (We’ve checked

in with a couple of our own propagation
gurus — through emails and previous-
ly published articles — and they’ve got
a few ideas. See the sidebar. — ed.)

So if you have seen this in your oper-
ations, please send me some informa-
tion: Your call, the date, UTC time, and
frequency of the contact, your QSO
partner’s call, whether your antenna is
horizontal or vertical (to try to get a
sense of what your takeoff angle might
be), your output power, and the great
circle distance from you to your QSO
partner. With enough data we may be
able to draw some pictures similar to
the maps of VHF sporadic-E openings.
With some reasonable assumptions,
we mightthen be able to guess atwhere
a reflecting ion cloud might hover, and
this might allow us to assess how plau-
sible is this as a reasonable explana-
tion for what we are seeing (hearing). If
enough responses are received, | will
analyze them to see what we might
learn from the phenomenon and report
back here. Thanks in advance for your
efforts and interest.

REFERENCES
1. M. Tortorella, “Weekend at IOTA's,” CQ,
June 2016, pp. 13-15.

Our Propagation Experts: It’s Probably a Duct ...
or Sporadic-E ... Maybe Both

Brief, narrowly-defined band openings have been described
in CQ before, but mostly in relation to 160-meter propagation.
In the December 2005 issue, Carl Luetzelschwab, K9LA,
wrote an article titled “Ducting and Spotlight Propagation on
160 Meters.” He defined spotlight propagation as “a small geo-
graphic areathatis favored with good propagation atany given
time,” adding that “Oler and Cohen suggested that spotlight
propagation is simply the unpredictable result of coming out
of aduct. | agree wholeheartedly with this, and | further believe
that irregularities in the ionosphere are generally the cause.”

Carl was referring to a two-part CQ article by Cary Oler and
Ted Cohen, N4XX, titled “The 160-Meter Band: An Enigma
Shrouded in a Mystery,” that appeared in the March and April
1998 issues. We asked N4XX about Michael’s experience,
and he replied, in part...

“‘Perhaps the MUF — the real MUF on the path of interest
(better, the HPF, or highest possible frequency) happened to
pop up on those paths, yielding the opening. Remember, what
we call the MUF really is a median value. This could result in
“spotlight” propagation if the HPF just happened to be between
the stations mentioned. What the MUF was on any particular
day really is not that important here ... it’s just a statistical num-
ber and may or may not be relevant at any specific pointin time.

“‘Regardless, we're talking signals over the North Pole, and
it would be interesting to know what the levels of solar and
geomagnetic activity were at the time. | suspect we're deal-
ing with some kind of sporadic-E propagation here ... in, out,
gone in a flash, with humongous signals for a short period of
time. | used to love watching for sporadic-E openings on VHF

www.cq-amateur-radio.com

TV when | lived in Milwaukee ... infrequently caught stations
up to 600 miles away with perfect pictures and sound for up
to 10 minutes ... only to have them take a deep dive and dis-
appear, never again to be seen. Glorious stuff.”

W2VU'’s two cents: While ducting is normally associated with
MF bands, such as 160 meters, and with VHF/UHF bands, it
only makes sense that the phenomenon also occurs in
between those two ranges on the HF bands, except that we
often don’t recognize it because we expect long-distance
QSOs on HF. Likewise, while sporadic-E is usually associat-
ed with the 28-MHz and higher frequency bands, it very like-
ly occurs on the middle HF bands as well, but again, isn’t rec-
ognized as such unless it results in out-of-the-ordinary
propagation. One other possibility to consider is a combina-
tion of these modes. It was a July morning in OH and UA1 and
late afternoon in UA9/UAQ when W2IY heard these signals,
prime time for summertime sporadic-E. It's possible that he
was at one end of a duct whose other end was at the midpoint
of sporadic-E openings in Europe and Asia to both the east
and west. The signals were very strong as long as the condi-
tions were optimal, but dropped out when either the sporadic-
E openings ended or the duct closed or moved.

One of the wonderful things about ham radio is the oppor-
tunities we have to conduct citizen science by gathering data
on unusual propagation that can then be analyzed by propa-
gation scientists. If you have had similar experiences, please
send your data to W2lY, who will collect it and see if there is
enough there there to pass along for additional research and
analysis.
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Most commercial radios foday have excellent audio filtering on both
receive and fransmit. But sometimes you might want fo build a customized
filter, either for use with a bare-bones rig, fo make up for less-than-stellar
mics or speakers, or just fo impress your friends! WB2YBM draws us a map.

Active Audio Filter Design

BY KLAUS SPIES,” WB9YBM

and audio applications, is a time-proven technique in

both high-, low-, and band-pass applications. L-C fil-
ters, whose characteristics are determined by varying com-
binations of inductance (L) and capacitance (C) — are very
capable in handling the power and higher frequencies com-
ing out of a transmitter when reducing harmonics to desired
levels. Especially with high-Q components, there is minimal
degradation in output power levels.

In low-power audio applications, however, even minimal
loss of signal can become an issue. For such applications,
therefore, a different approach needs to be considered.
Initially, amplification can be added between stages of a pas-
sive L-C filter, but a bit more research will show that an ampli-
fier can be configured to act as both an amplifier and a filter.
This is typically referred to as an active audio filter.

Several different approaches come to mind, the first being
a simple transistor amplifier. While this is certainly an option,
the average home-brewer is not inclined to do design work
ontwo fronts: Firstto choose the appropriate transistor ampli-
fier, then modify that research to include filtering. To make
project work easier, a simpler approach would be useful.
Enter the ubiquitous 741 op-amp (operational amplifier). This
common op-amp is a time-proven device that’s cost effec-
tive, easily obtained, and easy to work with.

Armed with these preliminary criteria, we’'ve narrowed our
focus to allow for an easier grasp of what needs to be done.
There is a plethora of reference resources available to the
hobbyist: My objective here is to filter through all of those
options and pull them together into one easy resource for
active audio filter design. This includes notes on considera-
tions I've discovered while designing and building several
such filters for both work and home applications.

How Much is Your Butter Worth?

The two most common filter types are the Butterworth and
Chebyshev response. Both are built with the same compo-
nents and have similar circuit design characteristics, as
shown in the schematics (Figures 1-3). The difference
between the two response types is that the Chebyshev
design has a steeper roll-off than the Butterworth response.
The other difference is that the Butterworth has a flat gain
response before (or after) the roll-off (“before” in the case of
low-pass, and “after” in the case of high-pass), while the
Chebyshev response has a 0.5-dB ripple.

The schematics in Figures 1 and 2 each show a two-stage,
or “second-order” filter. Since a second-order filter can be as
easily built (i.e., with as little loss) as a first-order filter, a sec-
ond-order filter provides the “best bang for the buck.” These

The standard L-C filter design, a longtime staple in RF

* email: <wb9ybm1@yahoo.com>
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Figure 3. Modifications needed for single-supply circuits

two-stage filters can be chained together to form fourth-,
sixth-, eighth- (and so on) order filters.

To convert a high-pass filter as seen in Figure 1 into a low-
pass filter as shown in Figure 2, the position of the capaci-
tors and resistors are simply swapped.

The schematics also show the wiring typical to split-supply
operation used with op-amps. To power these filters to some-
thing in more typical use in the hamshack, remove the side
of all components going to ground and connect to the wiper
arm of P1 (see Figure 3). Also remove the negative supply
to the op-amps (pin 4) and connect that to ground. (I've found
the filters operate equally well in either configuration).

Determining Values for Your Needs

To begin calculating the 3-dB roll-off point of the filter (called
“W,") use the formula Wq=2nf where f=frequency of choice

Visit Our Web Site
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Table 1. Normalized Capacitance Values, Butterworth Response
N| C1 c2 c3 c4 c5 c6 c7 ] c9 c10 ci1 | c12 | c13 | c14 | c15 | €16
1| 1.000
2 | 1.420| 0.704
3 | 1.000| 1.000| 1.000
4 | 1.080| 0.926| 2.620| 0.381
5 | 1.000| 1.240| 0.806| 3.240| 0.309
6 | 1.040| 0.962| 1.420| 0.704| 3.860| 0.259
7 | 1.000| 1.100| 0.909| 1.600| 0.625| 4.480| 0.223
8 | 1.020| 0.980| 1.200| 0.830| 1.800| 0.550| 5.120| 0.195
9 | 1,000 1.060( 0.940| 1.300]{ 0.769| 1.000| 1.000| 5.760| 0.174
10| 1.020| 0.980| 1.120| 0.893| 1.420| 0.704] 2.200| 0.454] 6.400| 0.156
11| 1.000| 1.104| 0.906| 1.300| 0.769| 1.520| 0.658| 2.400( 0.417 7.020| 0.142
12| 1.000| 1.000| 1.080| 0.926] 1.260] 0.794| 1640 0609 2620 0.382| 7.660| 0.130
13| 1.000| 1.020| 0.980| 1.120| 0.893| 1.340| 0.746] 1.760| 0.568| 2.820| 0.355| 8.300| 0.120
14| 1.000| 1.000| 1.060| 0.943| 1.180| 0.847| 1.420| 0.704| 1.880| 0.532| 3.020| 0.331| 8.940| 0.112
15| 1.000| 1.020| 0.980| 1.100{ 0.909| 1.240| 0.806| 1.500| 0.666 1.000{ 1.000| 3.240| 0.309| 9.560| 0.105
16| 1.000| 1.000| 1.040| 0.962| 1.140| 0.877| 1.300| 0.769] 1.580| 0.633| 2.120| 0.472| 3.440| 0.291| 10.200| 0.980

in Hertz. W is expressed in radians
since the filters have poles that can be
charted on an X-Y graph.

To calculate the capacitance values
of low-pass filters, assume each resis-
tor to be 10K in value (final values will
be scaled later after preliminary calcu-
lations are completed), using the fol-

www.cq-amateur-radio.com

lowing formula: C= C,,/ W R where C,,
is chosen from the normalized capaci-
tance values in either Table 1 (for
Butterworth response) or Table 2 (for
Chebyshevresponse), and W, is deter-
mined by the previously discussed for-
mula. After a bit of practice, it will be
easy to develop a “feel” for which start-

ing values of resistors will provide rea-
sonable capacitance values based
upon values (standard sizes) available.

One cautionary note about resistor
values: While resistances of 10K or less
may be viable results on paper (through
calculations), actual operation has
proven that those values (10K and less)
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are typically too low to let the circuit
function properly. Under those condi-
tions, the roll-off response can be off by
a factor of anywhere from 10 to 100.

For high-pass filters, the same tables
apply and the following formulas are
used:

« Normalized resistance values (R;)
are calculated as R,=1/Cp;

* To calculate resistor values from nor-
malized resistance values, R=RZ;

» Z is calculated with the formula used
for normalized capacitance values, Z=
C,, / CW, except that in this case we
substitute “R,,” for “C,” and “R” for “C”.

The following formulas are utilized
for scaling normalized values to new
values:

Chew = Colq / KmKf where
new =Km Roig: Ky =normalized re-
sistance value and Ky=2nfC.

Now You Can Roll Your Own

At this point, we should have enough
information to calculate high- and low-
pass filters for most standard audio
applications. While much of this has
been done for us by the engineers who
initially designed our transmitters and
receivers for optimum operation (i.e., a

Table 2. Normalized Capacitance Values, Chebyshev Response,

0.5dB ripple

N| C1 c2 c3 c4 c5 C6 c7 c8 c9 c10

1| 1.000

2| 1.720| 0.581

3 | 1.000| 3.420| 0.292

4 | 1.420| 0.704| 5.880| 0.170

5| 1.000f 2.360| 0.424| 9.080{ 0.110

6 | 1.360| 0.735| 3.620| 0.276f 13.020| 0.077

7 | 1.000| 2.180| 0.459| 5.160( 0.194| 17.680| 0.057

8 | 1.360| 0.735| 3.220| 0.310| 6.940| 0.144| 23060, 0.043

9| 1.000] 2.120| 0.472| 4.420| 0.226| 8.960| 0.112] 29.160| 0.034

10} 1.340| 0.746| 3.060| 3.260| 5.780| 0.173 Il.ZEDi 0.890| 35.980| 0.02728
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colors we all know (red, blue, and

green) can be mixed to essentially
create all colors. Forexample, red + blue
= magenta, red + green = yellow, and
green + blue = cyan. If all of them are
mixed together, we get white and obvi-
ously, if we do not use any, we get
black?. This factis used in electronic dis-
plays of alltypes and many types of print-
ed pictures. A simple magnifying glass
or jeweler’s loupe will clearly show this
— just look at your computer monitor
with one. With this in mind, we thought
that perhaps we could do this with sep-
arate LEDs. In looking at the internet we
found that several articles on the subject
had been written and, since it is easy to
experiment with this, we thought it might
be of interest to our readers.

Figure 1 is a schematic of a simple
experimental test setup we came up
with. It consists of a regulated 5-volt
power supply; three 100-ohm, 5-watt,
wire-wound potentiometers; three fixed
50-ohm resistors; as well as red, blue,
and green LEDs; and a common closed
circuit phone jack, the purpose of which
we will explain later. The potentiome-
ters are used to vary the current to the
independent LEDs while the resistors
protect the LEDs against full voltage,
which can destroy them. By the way,
these values can (and should) be var-
ied to use whatever you may have on
hand, as they are not critical. The main
point when doing this investigation is to
assure that you will not exceed the max-
imum current rating of the LEDs you
use. This can be calculated by the fol-
lowing formula:

It is well-known fact that the primary

R=(5-V)/I

where

V = the forward voltage drop of the LED
used and

| = the maximum allowable current.

Keep in mind that various LEDs will
have different forward voltage drops so
be sure to do the math for each one you
plan to experiment with and look at the
appropriate data sheet for the specific
devices you use.

*c/o CQ magazine

www.cq-amateur-radio.com

MATH'S NOTES

BY IRWIN MATH,” WA2NDM

Multicolor LEDs

Connector for
Signal Generator
(discussed in text )
100 ohm S5W Red
|—| Va : 50 ohms Ay
=T "—w—0p
100 ohm S5W Blue -
5 Vot Lol g > AAAAA 50 ohms ]
Regulated P o '\N\N‘
Power i r
Supply ——®
Green
100 ohm SW 50 ohms ,‘
E—ww—Ph—
Figure 1.

Use the closest standard values you
have (or can obtain) and make sure that
the power supply you use can provide
at least 1/2 amp to cover all of the
requirements (resistors and LEDs) as
well as to assure that the voltage will
remain steady regardless of the various
currents. The choice of the actual LEDs
is up to you, but if you consult the cat-
alogs of most electronic supply compa-
nies, you will find a very wide range in
the primary color outputs. In fact, you
will also see that LEDs are available
with colors slightly above or below their
ideal color and these are worth experi-
menting with as well.

To get the full effect, it is important to
group the LEDs as close together as
possible. If you purchase leaded LEDs,
they will be easier to work with and can
be mounted in a simple piece of wood
or metal so that the device housings are
touching each other. In fact, the closer
they are to each other, the better the

Notes:

results will be. In your monitor screen,
tiny surface-mount devices are used
and they are so close that your eye just
sees them as single points. Note that
only red, blue, or green LEDs are used.
When you look at Figure 1, you will
also see the closed-circuit phone jack
type connector we mentioned earlier.
This is used if you want to use pulses
to control LED duty cycles or pulse rates
for further experimentation. With this
circuit, you will require 5-volt pulses with
enough current to light the LEDs. Many
signal generators that can provide high-
er current TTL pulses can be used for
this phase of the investigation, or you
can design your own pulse generators.
Keep in mind that the circuit is only a
starting point. Using Figure 1 as a start-
ing point and your imagination, you can
easily design other test circuits to
experiment with individual LED pulsing,

etc. It is up to you.
— 73, Irwin, WA2NDM

1. These are the primary colors and color mixes of light and electronics, including television.
But they are different from the primary colors of pigments that you may remember learning
about in art class — those primary colors are red, yellow, and blue, with all three mixing to form
black, and white being the absence of all color. In the printing world, all different colors may be
created by mixing four primary colors: cyan, magenta, yellow, and black.
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THE LISTENING POST

BY GERRY DEXTER

Big Changes Coming to U.S. Shorfwave, Buf Not in A Good Way

~ Once again, the geniuses at the U.S. Agency for Global
Media (USAGM) in Washington D.C. are playing around with
the country’s international shortwave voices. The USAGM’s
Greenville, North Carolina site’s transmitters, used mostly
for Radio Marti, are to be replaced as the current units are
nearly worn out. The new units are said to be more efficient
and less expensive to operate. The Voice of America (VOA)
will cut back on the use of English and make serious reduc-

*c/o CQ magazine

HIS HOLINESS
SHOKO ASAHARA

A QSL from Japanese broadcaster Radio Aum Shinrikyo,
15485 kHz. The leader, Shoko Asahara, was responsible for
the 1995 Sarin gas attack on a Japanese subway. The attack
killed 13 and injured many others. Asahara and six other cult
members were executed for the attack.

A far better and way more innocent “cult” gathered in Lake
Geneva (WI) a few years ago. From left to right were GLD,
Bill Dvorak (WI), Tim Noonan (WI), Mark Taylor (WI), and
Tom Gavaras, (MN).
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tions in Mandarin, Cantonese, and Russian; and the VOA
service to Afghanistan will be limited only to TV.

Further, Radio Free Europe/Radio Liberty will eliminate
Radio Marshaal and reduce broadcasts in Pashto to
Afghanistan and Pakistan. RFE/RL will also delete its
Georgian service and make several cuts or deletions to its
Balkans service.

During this dash to the doors, Radio Free Asia will also
eliminate Cambodian and Mandarin from its schedule (real-
ly, to Asia? —ed) Mind you, all these changes are only pro-
posed. Some cutbacks may not even happen or may not be
as serious as advertised. But be advised ... changes are
coming.

~ Wontok Radio Light has returned to the air on 7325 kHz
from Port Moresby, Papua New Guinea. PNG stations are
among our favorite DX targets so I’m especially pleased to
welcome this one back.

:Radio; Japonis B |

Somewhere in this batch of buildings we’d find Radio Japan.

Visit Our Web Site
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REMTRuzZNIX

~ Radio Sultanate of Oman is now
using 9620 kHz. I’m unsure if this
replaces 15140 kHz, which the station
has used since itwent on the airin 1970,
or whether the 31-meter outlet is only
an addition.

~Bangladesh Betar currently seems
to be running only with its external
service.

~ Radio Xoriyo Ogadenya and the
Voice of Independent Oromiya have
abandoned their efforts against Ethiopia,
confirming an item | had in a “Listening
Post” column a few months back.

~Radio Nigeria at Kadunais nolonger
being relayed by Issoudun, France.
(Seems as soon as | announce some-
thing like this, they promptly give it up!
—ed)

~ Bolivia’s Radio Yura has been reac-
tivated on variable 5985 kHz. This one
is most frequently heard in the early
morning hours. Say plus or minus 1000
hours.

~ A DXer in Spain received a letter
from LRA36 in Argentine Antarctica

www.cq-amateur-radio.com

informing him that it operates only on
Tuesdays and Thursdays from 1230-
1400 UTC. That may be another reason
why it is so seldom reported.

~ One of the transmitters on Saipan
(run by IBB for Radio Free Asia) has
returned to the air after taking a

Typhoon hit. The IBB/Tinian site is also
reported to be active again.

Leading Logs

Remember, your shortwave broadcast
station logs are always welcome.
Please ensure to double or triple space
between the items, list each logging

All India Radio sent this card for its site at Jaipur on 4910 kHz. It still operates on
that frequency today.
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according to the station’s home coun-
try, andinclude yourlastname and state
abbreviation after each. Also needed
are spare QSLs, station schedules,
brochures, pennants, station photos,
and anything else you think would be of
interest. The same holds for you ama-
teur radio operators who also listen to
shortwave broadcasts. You, too, are
also most welcome to contribute!

Here are this month’s logs. All times
are in UTC. If no language is mentioned
English is assumed. After you’ve read
the printed logs, you’ll find more online
at <www.cqpluslisteningpostblog.com>.

CHINA—China National Radio/PBS
Voice of the Strait, Guinan, 4900 at
1128 in Mandarin, woman hosting a
music program; PBS Xizang, 4920,
Baiding at 1126 in Tibetan with alter-
nating male and female announcers;
7270-Hot Hot at 1206 in Mongolian,
man and woman speaking alternating
between them with woman conducting
an interview. (Taylor, WI)

ERITREA—Voice of the Broad
Masses, Asmara, 7180 (INTRUDER)
pounding in at 0328 with an HOA pro-
gram in vernacular. (KB2DMD, PA)

GUINEA—Radio TV Guineenne,

Conakry, 9650 at 2145 with indigenous
music and someone speaking French,
xylophone-like music and possible
news at 2200. (Sellers, BC) Very nice
signalin the 2200 hour, then off at 2221.
(Figliozzi, NY)

MALI—Radio Mali, Bamako, 5995 at
2246 with a man and woman reading
the news in French. RHC was due to
sign on here at 2300. (Figliozzi, NY)

OPPOSITION—Nippon No Kaze
(Japan to North Korea), 9685 with pop
vocals at 1510. (Barton, AZ)

Echo of Hope (South Korea to North
Korea), 3985 at 1013 with man speak-
ing at length in Korean, 6250 with
Korean pop music at 1157. (Taylor, WI)

You’ll find more logs on line at
<www.cqpluslisteningpostblog.com>.

QSL Quests

Radio Free Asia has justannounced the
issuance of its 70th QSL card version.
This design commemorates the mem-
ory of Lee De Forest who was so instru-
mental in the development of radio. The
70th QSL card will be used through
August of this year, so if you want one
you’d better hurry and get a report off
to RFA, 2025 M Street NW, Washing-
ton, DC, 20036. <www.rfa.org>.

W7DXX REMOTE

The world’s first internet remote base

ELECRAFT K3 ¢ 1500 W. 2KFA ¢ 11 ELEMENT LP at 4,500
UNLIMITED DX ¢ MEMBERSHIP $50/MO. $200/YR

No Equipment Required,
Just a PC and Internet

Join Us

Visit www.w7dxx.com for details

International
DX
Association

(5]

www.indexa.org

Making DX happen

Since 1983

Support DXpeditions

n INDEXA B @indexa_dx

International DX Association, 398 Lakeview Shores Loop, Mooresville, NC 28117 USA
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Back in the Day

Malawi Broadcasting Corporation,
Kimbe, running 100 kilowatts with
English on 3380. Heard at 0409 UTC on
September 27, 1995. Sign on was at
0301 UTC.

Just Sayin’

When somebody (usually a service per-
son) says “(I’ll) be right back” you can
take that to mean sometime within the
next 20 seconds, or 20 minutes, or
maybe two hours. Even, at the extreme,
two weeks!

Thanks for Your Logs

High fives and all that to: Harold Sellers,
Vernon, BC; William Hassig, Mt.
Vernon, IL; Bob Brossell, Pewaukee,
WI; Art Delibert, North Bethesda, MD;
Rick Barton, ElI Mirage, AZ; John
Figliozzi, Half Moon, NY; and Richard
Parker, KB2DMD, Pennsburg, PA.
Thanks to each of you!

Until next month, good listening and
... Celebrate Shortwave!

ABCKN

Radio
Australia

The reverse side of this folder from
Radio Australia has tips on how to lis-
ten to them. You’d get nowhere if you
tried those tips today!

Visit Our Web Site



WHAT'S NEW

Mastwerks Debuts New Tripod Antenna Masts at Haomvention®

Mastwerks, a spinoff company from Buddipole, debuted
the RTS-1500 series, the newest line of lightweight col-
lapsible antenna masts featuring atripod, atthe 2019 Dayton
Hamvention®. Constructed from ultra-rugged, nylon-rein-
forced custominjection-molded parts, custom aluminum tub-
ing, and stainless steel, the new tripod masts are available
in three different heights (4, 7, and 10 meters; or 13, 23, and
33 feet, respectively).

A new patent-pending mast tube shape and adjustable
angle struts prevent rotation within itself and removes rota-
tional force on the collar locks, making the RTS-1500 series
of antenna masts ideal for field use. Quick-release lever
locks enable fast and secure height changes and single-
hand operation.

Mastwerks’ upcoming motorized rotator and electronic
control unit with compass is planned for a Fall 2019
release. (Photo by Jason Feldman)

www.cq-amateur-radio.com

Continuing the ease-of-use theme, the RTS-1500 features
a unique hand crank that will rotate the tripod effortlessly
and lock it into position automatically, meaning you can
deploy directional Yagis or dipoles in the field quickly.
Mastwerks also gave a sneak peek at a new remote-con-
trolled motorized rotator with an electronic compass that will
automatically turn the antenna in any direction without hav-
ing to crank it. Watch for that in the fall.

As of presstime, all of the masts and tripods are only avail-
able in black, with camouflage being considered. The 4-
meter mast collapses to 0.61 meters (2 feet), the 7-meters
to 1.22 meters (4 feet), and the 10-meters collapses to 1.625
meters (5 feet, 4 inches). Combined weights are: 4 meters,
3.75 kilograms (8.3 pounds) with the mast and tripod; 7
meters, 4.9 kilograms (10.8 pounds); 10 meters, 6.25 kilo-
grams (13.8 pounds).

Mastwerks says the new tripod and masts are available
now, with the motorized rotator and electronic control unit
availablein the fall. For more information, contact Mastwerks
(503) 372-6474. Email: <info@mastwerks.com>. Website:
<www.mastwerks.com>.
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EMERGENCY COMMUNICATIONS

BY WALT PALMER,” WAALT

Inferview With a Dead Man

had an interesting experience last week. | interviewed a

dead man.

| know | will never win a Pulitzer with my writing or inter-
viewing skills, but | now envision a place in a dusty corner of
Ripley’s Believe It or Not. We sat down following a local
Auxcom event, and | started the interview this way, “So
Deadman, how did you get into this predicament?”

My first indication that he really was not that dead is during
my initial phone call, he eagerly agreed to meet me anywhere
to pass along his messages. Deadman — to whom I'll also
refer from time to time as Charlie, even though that isn’t his
real name — had been aware of his high blood pressure since
he was a young man, and he didn’t help his situation with
some high stress situations along the way. He became over-
weight, smoked, and although a fair athlete in school, did no
exercise for over four decades. Sound familiar?

Having explained his background, Deadman was adamant
that we are each responsible for our own health, and he had
been personally responsible for his own untimely death. He
said, “No one knows your bad health habits better than you!”

Charlie told me he’d been at an evening event, felt tired,
sat down to rest, and remembers nothing more. They now
tell him he died. Fortunately, two people saw that he was
unresponsive, stretched him on the floor, called 911, and
started CPR. Another player went to fetch an Automated
External Defibrillator (AED), only to find it locked up, then
ran quite a distance to find another AED. The paramedics
soon arrived and rushed Charlie to the ER where they did
an excellent job of resuscitating him and putting him into
a medically induced coma. The doctors told his wife that
the strength of his heart suffered from his lack of an exer-
cise regimen.

| was taking notes furiously while Charlie told his story.
Later, as | reviewed my notes from the conversation, I noticed
| had scribbled on the margin, “Why, why, why did | eat all
those potato chips for lunch? And that ice cream last night?”

Charlie suddenly asked me if | had heart trouble. “Me?
Why, do | look it?” | could suddenly feel the unattractive
fat bulging over my belt, and then he slipped in a right hook
by reminding me that exercise alone is not enough to lose
all that weight. He got me on age as well because he then
went on to add, “We all need to change our eating habits
as we age.”

Deadman didn’t tell me one piece of new information during
this entire interview, but the way he told me — so wonderful-
ly happy about still being alive — is what got my attention.

His second message was also as passionate. Justbecause
people technically know how to use first aid equipment does
not mean they will. He went on to add that many freeze in
the face of emergency.

| can hear some reader sitting in front of the television say-
ing to his wife, “I don’t want to get dead exercising like that
Deadman guy, so turn up the volume and pass the potato
chips.” But the real message here is that Charlie, because
of his own personal exercise schedule, and of proper med-

* email: <w4alt@cq-amateur-radio.com>
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ical attention, is alive because of his own attention to exer-
cise, and with the prompt action of trained bystanders.

Information about diet and exercise is abundantly avail-
able, but many people are not paying attention. That’s the
reason | have written in this playful format for such a serious
subject. Deadman doesn’t care if you have a daily exercise
regimen, or walk around the block, just keep moving and
exercise. And for all of us — pay attention to one another
and take immediate action when we recognize a friend who
needs help.

Charlie expects to do something that few dead people do
— he will soon go to Hawaii to visit his son — who is a com-
pany commander in the United States Marine Corps and a
soon-to-be father — and a new grandbaby.

The EmMComm Connection

As | gathered my thoughts to write this story, | began to real-
ize the stress placed upon us as emergency communicators.
Whether working in a shelter, at an outdoor public event, or
even dining out at a restaurant, are you prepared and prop-
erly trained to spring into action to save a life should that
moment arise?

Are you prepared to provide manual CPR?

“Oh, yeah. | took Red Cross classes in 1999, so | am
ready.”

Not so fast there, buck-o. There is new thinking regarding
the proper method to administer this lifesaving maneuver. In
the “good ol’ days,” the recommended CPR sequence was
five chest compressions followed by a rescue breath. Today
the procedure calls for 30 compressions followed by two res-
cue breaths.

And how about the Heimlich maneuver for a choking vic-
tim? Can you perform this procedure effectively and without
hesitation? How about if the victim to too big for you to reach
around? What will you do?

Can you spot a stroke victim? Can you perform FAST, and
| don’t mean quickly, but follow the Face, Arms, Speech, and
Time protocol?

If you survive an active shooter event, are you ready to
“stop the bleeding, stop dying”?

We have been trained to observe and identify emergency
exits (both regular and non-traditional) when entering public
places. Do you also keep a mindful eye for AEDs (Automatic
External Defibrillators) and fire extinguishers?

As emergency communicators, we are sometimes as-
signed to very public events. Our responsibility includes
being on the lookout for unusual packages or unattended
backpacks, individuals acting oddly, people with unusual
bulges or uneven apparel bulkiness, and reporting anything
suspicious to the proper authorities.

We as emergency communicators are a part of the elite
side of the population. In the United States, 46% of adults
do not know how to perform CPR. If you are one of the
46%, take the time to receive proper training. Learn how
to perform the Heimlich maneuver. Know how to identify
a stroke victim.

We are volunteers, but we are professionals.
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Ohio Hams Respond to Memorial Day Tornadoes

Amateur radio emergency communicators responded to an
outbreak of tornadoes in Ohio on Memorial Day that killed
one person and caused extensive damage, including to
Hara Arena, the (former) longtime home of the Dayton
Hamvention.

According to ARRL Ohio Section Emergency Coordinator
Stan Broadway, N8BHL, the storms came just as Ohio
ARES (Amateur Radio Emergency Service) was about to
launch a partnership with the state emergency management
agency’s “Watch Desk,” under which both HF nets and a
statewide DMR (digital mobile radio) talkgroup would alert
some 2,000 Ohio amateurs of emergencies in order to pro-
vide enhanced “situational awareness” to state officials.

“We got to launch that system under pressure Memorial
Day Monday evening,” Broadway reported, “as severe
storm systems swept across Ohio, producing over 33 tor-
nado warnings and 9 confirmed touchdowns. One person
died and there were multiple injuries. Hundreds of homes
and buildings were damaged, mainly in western and south-
central Ohio. The largest storm (an EF-3) seriously dam-
aged portions of Dayton including destroying Hara Arena,
home for years to Hamvention.”

Ohio AuxComm station W8SGT was activated and
received situation reports through the night from amateurs
in affected areas. Broadway said the information was fed

directly into the state’'s “WebEOC” software to help the
Watch Desk determine the need to ramp up to assist coun-
ty EMA directors’ requests for aid.

Broadway also noted that the operation “was not without
problems,” explaining that “the storms were so intense that
desense significantly restricted our communication. Later,
on Tuesday, we lost the ability to connect with our local DMR
repeater. That was resolved Wednesday as the radio pro-
gramming was changed. After storm passage, HF became
more usable, both on the state 3.902 MHz SSB net, and
3.585 MHz Ohio Digital Emergency Net (OHDEN) in case
forms would be transmitted. First-tier communications
remained solid in most of the affected areas, but amateur
operators were able to provide situational awareness that
enhanced their response.”

Most of the Ohio ARES nets closed down by Wednesday
evening, two days after the storms struck. However, offi-
cials in the Youngstown area requested continued ARES
activation to help with damage assessment from storm relat-
ed flooding.

The hams’ contributions were noted and appreciated by
state emergency management officials, said Broadway, not-
ing that, “as the state EOC opened its full session on
Tuesday morning, recognition was given to the amateur
radio operators who worked through the night to assist.”

This drone image shows just some of the damage inflicted on Hara Arena, former home of the Dayton Hamvention®, by
an EF-3 tornado on May 27. The complete drone video of the scene is online at <https://tinyurl.com/y3d4ublt>.
(WHIO-TV photo)

www.cq-amateur-radio.com
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KIT-BUILDING

BY JOE EISENBERG,* KONEB

A Greatf Time At Ozarkcon

The 40-meter Cricket with the 9-volt battery tabs mounted and the rest of the parts yet to be assembled.

standing QRP conference in Branson, Missouri.

Ozarkcon has become an annual trek for me as it offers
great seminars and a huge group kit-build, as well as a great
place to hold a convention. This year was no exception, and
a big announcement was made about an upcoming new kit
to be offered. Attendance for 2019 grew to over 200, a land-
mark in the growth of this great gathering.

Every year, the Four State QRP Group puts on an out-

Building a Cricket

The group kit-build this year was the third in the “Cricket”
series of kits designed by David Cripe, NM@S. The Cricket
is a very simple 1-watt CW transceiver, and has excellent
receiver sensitivity and stability. The first one, released two
years ago, was for 80 meters, followed by the 30-meter ver-
sion last year. This year’s Cricket will probably be the most
popular yet, as it is for the 40-meter band. With the sunspot
cycle approaching its low point, 40 has become one of the
most active bands for QRP operators. The 40-meter Cricket
was made available for the very first time to the builders at
Ozarkcon.

The Cricket features coils that are spiral wound as part of
the PC board, so there are no toroids to wind. The parts are
relatively easy to work with, and it is powered by a single 9-
volt battery. An on/off switch, a BNC antenna jack, and a

*7133 Yosemite Drive, Lincoln, NE 68507
e-mail: <kOneb@cq-amateur-radio.com>
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headset jack are provided on the board. The straight key is
a part of the kit as well, and is a part on the main board. An
alternative part is provided that allows you to connect your
favorite straight key or keyer output if desired. This year, we
had over 50 builders assembling the kits all at once with a

Kurt Zoglmann, AD@WE, uses a rather unique board hold-
er made from stiff wires and alligator clips.
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nearly perfect outcome and lots of sig-
nals from table to table and later from
room to room in the hotel. Assembly
time varied from about an hour or so for
the most experienced builders to about
three hours for newer builders.

You can order the new 40-meter
Cricket at <www.4sqgrp.com/cricket40.
php> for $33.50 including shipping in
the U.S.

Group Kit-Build Logistics

With plenty of help ensuring each
builder had what he/she needed, the
build went smoothly. The directions
were pre-printed for each builder, mak-
ing for easy inventory of the parts and
allowing everyone to build at their own
pace.

With so many builders at once, the
logistics of doing a group kit-build of this
size come to mind. Of course, the first
consideration should be the kind of
tables that are used, and how to protect
the tabletops and keep our parts from
disappearing. We used plastic-topped
tables, so being extra careful to protect
the surface from damage by hot solder
was a must. | prefer to use a cookie
sheet with a lip around it so my parts
don’t end up either rolling off of the table
or getting lost in the carpeting. The
cookie sheet also keeps the hot solder
that inevitably falls from my work from
burning the table or any covering placed
on it.

Power for soldering and lighting is the
next consideration, and the use of out-
let strips and extension cords must be
done carefully to avoid overloading the
circuits in the facility where you are hold-
ing your event. It wouldn’t impress the
site owner if we tripped circuit breakers!
A typical soldering iron we hams most
often use for building kits draws less
than 30 watts, but that, along with an
LED or fluorescent magnifying lamp,
can still add up. The best bet is to use
cords drawing from as many different
outlets as possible to avoid the AC cir-
cuit overload problems. Most typical
outlets are on a 15 or 20-amp circuit
breaker, allowing for a few users to be
connected on one circuit.

Ten builders with soldering irons only
draw about 300 watts total at peak draw.
| often bring a roll-up extension cord that
allows me to plug into a wall outlet and
access four breaker-protected outlets,
letting one other builder share my con-
nection with me. The cord | use is avail-
able at this link <https://tinyurl.com/
y2cj46yt> orother sources thatcarry the
Woods 2801 Extension Cord.

| have found 10-15 builders to be the
ideal number for a group kit-build, to

www.cq-amateur-radio.com

Ed, WG5F, and Karen Meyer, W5KKM, assemble their Crickets, taking a break
from their duties as the prize committee for Ozarkcon.

prevent the instructor and helpers from
being overloaded, especially if there
are a number of beginners. Ozarkcon
has a lot of experienced builders, so
the larger group is easier to handle. At
10-15 builders, power outlets and
strips are easier to deal with. Some
groups buy a bunch of inexpensive
strips and plug them into the outlets or
to cords and get them plugged in to
make for much quicker seating and
assembly time.

If your club is interested in putting on
a group kit-building experience, | can
give you more specific suggestions tai-
lored to your needs and perhaps even
appear in person to help or lead.

The Nouveau 75

The next big news from Ozarkcon was
the preview of the new Nouveau 75.
This kit, which should be available at
Dayton or just after is a 75-meter AM
QRP transceiver. David Cripe, NM@S,
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My completed Cricket 40 ready to be tested.

took the Small Wonder Labs version of
this transceiver, updated it, and creat-
ed the PCB case and made itinto a very
updated and synthesized radio. The
new kit is a hybrid, meaning that there
are a number of surface mount parts
that are already mounted to the PC
board. So, there is no surface mount

assembly needed. There are, however,
a few toroids that need to be wound.
There will be about 30 through-hole
components to mount as well as the
case assembly, but no point-to-point
wiring as in the original K1SWL-
designed kit. David used my Retro-75
kit | assembled nine years ago to test

Twenty-five-foot extension cord reel
with outlets.

and compare its performance with the
new transceiver.

The Nouveau 75 will cover about 3 to
6 MHz on receive, making for some
enjoyable shortwave listening, includ-
ing such stations as WTWW and
WBCQ. The digital display will make
tuning easy, and | look forward to build-
ing and writing in detail about this great
new kit soon. Watch <4sqrp.com> for
availability.

With the summer partly over, itis time
to look forward to seeing as many of my
readers as possible at the Huntsville
Hamfest. See you in Huntsville!

— Until next time, 73 de KONEB

ANNOU NCEMENTS (from page 2)

LINCOLN, NEBRASKA — The Central States VHF Society will hold the 53rd
Annual CSVHFS Conference from 3-8 p.m., Thursday, July 25; 8 a.m. to 5 p.m.,
Friday, July 26; 8 a.m. to 10 p.m., Saturday, July 27; and Sunday July 28 at the
Country Inn & Suites by Radisson, 5353 N. 27th Street. Email: <registration@
csvhfs.org>. Website: <http://2019.csvhfs.org>. DXCC / VUCC / WAS / WAC card
checking.

OKLAHOMA CITY, OKLAHOMA — Ham Holiday 2019 and the 2019 ARRL
Oklahoma State Convention will be held from 3-9 p.m., Friday, July 26 and from
8 a.m. to 3 p.m., Saturday, July 27 at the Oklahoma City Community College, 7777
S. May Avenue. Website: <http://hamholiday.com>. VE exams.

CHAMBERSBURG, PENNSYLVANIA — The Cumberland Valley Amateur
Radio Club will hold the CVARC Hamfest 2019 from 8 a.m. to noon, Saturday, July
27 at the Cumberland Valley Engine & Machinery Association Show Grounds, 1501
Criders Church Road. Email: <hamfest@w3ach.org>. Website: <http://w3ach.org>.
Talk-in 147.120+ (PL 100). VE exams.

MONUMENT, COLORADO — The Pikes Peak Radio Amateur Association will
hold the PPRAA 49th Annual Ham Radio Megafest from 8 a.m. to 1 p.m., Saturday,
July 27 at Lewis-Palmer High School, 1300 Higby Road. Email: <megafest@
ppraa.org>. Website: <http://ppraaa.org>. Talk-in 146.970- (PL 100). VE exams.

WAYNESVILLE, NORTH CAROLINA — The Western Carolina Amateur Radio
Society will hold the WCARS Hamfest 2019 from 8 a.m to 2 p.m., Saturday, July
27 at the Haywood County Fairgrounds, 758 Crabtree Road. Email: <wcars.nc.ham-
fest@gmail.com>. Website: <www.wcars.org>. VE exams.

RAVENNA, OHIO — The Portage Amateur Radio Club will hold its Hamfair
2019 from 8 a.m. to 3 p.m., Sunday, July 28 at the Maplewood Career Center, 7075
State Route 88. Contact: Joanne Solak, KJ30, (330) 274-8240. Email:
<kj3o@arrl.net>. VE exams.

UTICA, NEW YORK — The Utica Amateur Radio Club will hold RadioCom
2019 from 8 a.m. to noon, Sunday, July 28 at the Deerfield Firehouse Grounds, 5476
Trenton Road. Contact: Bob Decker, AA2CU, (315) 797-6614. Email: <tbd2626@
yahoo.com>. Website: <www.uticaarc.com>. Talk-in 146.76-. VE exams.

AUGUST

CARLINVILLE, ILLINOIS — The West Central lllinois Hamfest will be held from
7 a.m. to 1 p.m., Saturday, August 3 at the Macoupin County Fairgrounds. Contact:
Jim, NOLQF, (217) 248-3548. VE exams.

GROVE CITY, OHIO — The Voice of Aladdin Amateur Radio Club will hold the
2019 Columbus Hamfest from 8 a.m. to 1 p.m., Saturday, August 3 at the Aladdin
Shrine Center, 1801 Gateway Circle. Website: <www.columbushamfest.com>. Talk-
in 146.760- (PL 123). VE exams.
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TRUMANSBURG, NEW YORK — The Tompkins County Amateur Radio Club
will hold the Ithaca Hamfest from 7 a.m. to noon, Saturday, August 3 at the
Trumansburg Fairgrounds. Email: <ne2t@arrl.net>. Website: <http://tcara-ny-org>.
VE exams.

VINTON VIRGINIA — The Roanoke Valley Amateur Radio Club will hold the
Roanoke HamFun from 8 a.m. to 1 p.m., Saturday, August 3 at the Vinton Moose
Lodge, 2127 E. Washington Avenue. Website: <http://roanolehamfest.info>. Talk-in
146.985- (PL 107.2). VE exams.

BERRYVILLE, VIRGINIA — The Shenandoah Valley Amateur Radio Club will
hold the 69th Annual Berryville Hamfest beginning 6 a.m., Sunday, August 4 at the
Clarke County Ruritan Fairgrounds, 890 W. Main Street. Contact: John, WD4GEK,
(540) 436-3818 or (540) 333-0837. Email: <berryvillehamfest@gmail.com>.
Website: <www.svarc.us>. VE exams.

FAYETTEVILLE, NORTH CAROLINA — The Cape Fear Amateur Radio
Society will hold the 21st Annual Ole Fashioned CFARS SwapFest from 8 a.m.
to noon, Saturday, August 10 at the Cumberland County Shrine Club, 7040 Ramsey
Street. Contact: David, KR4OE, (910) 624-1394. Email: <kr4oe@nc.rr.com>. Talk-
in 146.910- (PL 100). VE exams.

HUNTINGTON, WEST VIRGINIA — The Tri-State Amateur Radio Association
will hold its 57th Annual Hamfest from 8:30 a.m. to 1:30 p.m., Saturday,
August 10 at the New Baptist Church, 610 28th Street. Contact: Fred Herr,
WD8AGH, (304) 736-2057. Email: <wd8agh@gmail.com>. VE exams, card
checking.

ONALASKA, WISCONSIN — The Riverland Amateur Radio Club will hold its
Swapfest from 8 a.m. to 1 p.m, Saturday, August 10 at the Onalaska American
Legion, 731 Sand Lake Road. Contact: Greg Miller, KA9FOZ, (608) 792-7841. Email:
<ka9foz@gmail.com>. Talk-in 146.970 (PL 131.8). VE exams, DXCC / VUCC /
WAC / WAS / 160m card checking.

RACINE, WISCONSIN — The Megacycle Club of Racine will hold its Free Fest
from 6 a.m. to 1 p.m., Saturday, August 10 at the Greater Racine Kennel Club, 6320
Six Mile Road. Contact: Dan, KA9OIL, <ka9oil@yahoo.com>. Website:
<www.w9udu.org>. Talk-in 147.270+ (PL 127.3).

O’FALLON, MISSOURI — The St. Charles Amateur Radio Club will hold the
SCARC Hamfest from 7 a.m. to noon, Sunday, August 11 atthe O’Fallon Elks Lodge,
1163 Tom Ginnever Avenue. Contact: Michael Maninger, KCOGKN, (636) 697-5381.
Email: <scarc.hamfest@gmail.com>. Website: <http://wbOhis.org.hamfest>. Talk-in
146.670- or 145.330-.

HUNTSVILLE, ALABAMA — The Huntsville Hamfest Association will hold the
Huntsville Hamfest and 2019 ARRL Alabama State Convention from 9 a.m. to
4:30 p.m., Saturday, August 17 and from 9 a.m. to 3 p.m., Sunday, August 18 at the
Von Braun Center, South Hall, 700 Monroe Street W. Contact: Mark Brown, N4BCD,
(256) 503-8887. Email: <mark.n4bcd@yahoo.com>. Website: <www.hamfest.org>.
Talk-in 146.94 (PL 100) or 145.33- (PL 100). VE exams, DXCC card checking, Young
Ham of the Year presentation.
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he British poet, John Masefield,

I penned the line in his poem Sea

Fever, “And all | ask is a tall ship

and a star to steer her by.” Masefield’s

line, combined with the adage, “Give a

man a fish, you feed him for a day.

Teach a man to fish, and you feed him

for a lifetime,” serves quite well for this
month’s theme.

Meet George

Please meet George Fetters, chairman
of the board, Inventor Forge Maker
Space (IFMS) (Photo A) of St. Peters,
Missouri, <www.InventorForgeMaker
Space.org>. George is an enthusiastic
individual with a clear vision. George is
all about “open source” and assisting
people with technology by making itmore
accessible to anyone with an interest. In
fact, George and his six fellow board
members dedicate a good chunk of their
personal time making Inventor Forge
available to over 90 members. Social
media attracts a few members, but word
of mouth is by far the best way, so far, of

*Email: <koOz@cq-amateur-radio.com>

LEARNING CURVE

BY RON OCHU, KO@Z

Maker Spaces

attracting new members. Typically, word
of mouth generates one to two new mem-
bers a week. The goal is to reach 150
members.

Inventor Forge Maker Space’s mis-
sionisto promote aninterestin science,
technology, engineering, art, and math.
It is a registered 501 (c)(3) nonprofit
serving St. Charles County, Missouri
and surrounding areas. Makers, inno-
vators, students, and startups are all
welcome. Anyone with an interest in the
mission is welcome to become a mem-
ber. Members pay monthly dues, sign
a liability waiver, and have access to 3-
D printers, laser etchers, woodworking
tools, metalworking tools, CNC milling
machines, T shirt presses, banner mak-
ers, and a plasma cutting machine
(Photo B). All the tools are available for
member use after they’re certified to
use them properly. Instructions are
available to members so they can
acquire certification.

Classes and Expansion

In addition to some expensive technol-
ogy, IFMS also offers classes in elec-
tronics, soldering, Arduino and Rasp-

Photo B. Two IFMS members working on a wood project.

www.cq-amateur-radio.com

Photo A. George Fetters, technology
enthusiast, DIYer, and IFMS chairman.
(All photos by KO@Z)
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Photo C. Microwave enthusiast Herbert Ullmann, AF4JF,
with his 1.2- and 10-GHz rigs.

berry Pi projects, sewing, and jewelry making. Future plans
include expanding into the arts by offering pottery kilns,
leatherworking tools, painting, and crafts. Presently, IFMS is
comprised of approximately 65% male and 35% female mem-
bers, but the board hopes more women will avail themselves
of the group’s facilities and services. George speculates the
current mix is the result of traditional societal views about
male roles. However, more women are involving themselves
with STEM (science, technology, engineering, and math) and
he hopes that more women will find IFMS. The group is dili-
gently working to be even more inclusive.

Diversity in membership brings in people with differentinter-
ests and talents, but it also serves to generate different, new,
and exciting ways to accomplish things. George is constant-
ly amazed at creative approaches members bring to a pro-
ject. Many times, George thought to himself, “l wouldn’t nec-
essarily approach a project that way,” only to find — to his
amazement — that the different approach was often a better
one. DIYers (do it yourselfers) enjoy sharing and trying out
new technologies with IFMS providing tools that many hob-
byists wouldn’t have ready access to use.

AF4JF

For example, Herbert Uhimann, AF4JF (Photo C), is pas-
sionate about microwave communication. Herbert introduced
me to George and IFMS. A big part of the allure of ham radio
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UPDATE 2018

Photo E. Paul Wade, W1GHZ, microwave enthusiast and guru.

microwave enthusiasts, but at the same time a large draw-
back, is limited availability of parts and their subsequent cost,
especially when it comes to microwave antennas and feed
horns. Commercially-made microwave antennas above 10
GHz are not very affordable for ham radio operators. The sur-
plus market offers some parts, but, for the most part,
microwave enthusiasts need to fabricate their own antennas
and associated parts. At the 2018 Microwave Update
Conference (MUD) (Photo D), Paul Wade, W1GHZ (Photo
E), shared his thoughts and experiences with milling his own
waveguide transitions and feed horns (Photo F) at a local
maker space. Paul used a CNC to fabricate his feed horn.
CNC (computerized numerical control) uses a program of
computer commands to control a machine, whether it be a
milling machine or a lathe. These programs can be shared,
and results duplicated. Submitting an individual, custom-
made request to a business can prove to be very expen-
sive and beyond the range of a hobbyist. That’s where a
maker space can come in very handy. AF4JF wants to
experiment with a dual-band (10 and 24 GHz) feedhorn;
however, there are very few easily found. Consequently,
Herbert learned how to use a CNC metal lathe (Photo G).
AF4JF is taking his newly learned CNC skills and after he
finishes his first feed horn, plans to produce additional feed
horns for area microwave enthusiasts when his work sched-
ule allows him time. Sharing skills and resources in a DIY
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(do it yourself) manner is a cornerstone
of amateur radio.

DIY is Maker Space

Historically, DIY (do it yourself) was an
integral part of being a radio amateur.
In the early days of amateur radio, com-
mercially made radios either didn’t exist
or were way too expensive for the typi-
cal ham to purchase. Scrounging up
electronic parts by “cannibalizing” junk
radios and TV sets was the norm.
Grinding down crystals to operate on a
specific frequency was the tried-and-
true method employed by radio ama-
teurs before VFOs (variable frequency
oscillators) proliferated, thereby liberat-
ing hams from crystal operation. Can

you imagine operating in those gone by
years before VFOs?

For example, in years past, if | wanted
to operate 40-meter phone, my transmit-
ter would have been crystal controlled.
Perhaps, | only have a 7.230-MHz crys-
tal. | am calling, “CQ,” and you hear my
call, butthe nearest crystal frequency you
have in your stock is 7.250 MHz. The dif-
ference in frequency would force me to
search the band and listen for each your
signals, which could take minutes.
There’s a very good chance that we
would miss each other entirely. If we had
made a sked (schedule) beforehand, our
chances of making a contact dramatical-
ly increase. Still, not operating on the
same frequency grows wearisome after

Photo G. Herbert Ullmann, AF4JF, explaining the ins and outs of an IFMS metal
lathe.
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Photo I. An electronics/soldering station for IFMS members.
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a while. | may get tired of that, and | may
decide to grind my crystal down to bring
it closer (higher in frequency) to 7.255
MHz. Of course, I’d need to be careful
not to break the wafer-thin crystal plate.
Ham radio clubs offered advice and
assistance with grinding crystals as well
as parts. Fortunately, frequency selec-
tion is no longer a matter of keeping a
stock of crystals close at hand (unless
you’re into vintage radios).

DIY still exists in ham radio, and it’s
very prevalent in ham radio niches such
as the microwave and QRP (low power)
communities. Microwave enthusiasts
fabricate a lot of their own equipment,
which requires advanced metalworking
tools. Many QRP operators live to design
and to build transceivers. 3-D printers are
increasingly popular with hams for fabri-
cating plastic boxes and enclosures.

The St. Louis QRP Society is a club
that will spend an enjoyable evening not
discussing minutes, treasury balances,
or committee reports. Rather, their time
is spent poring over block diagrams or
schematics of the latest QRP rig, anten-
na tuner, or antenna. The DIY spirit is
alive and well in groups such as this one.
Ham radio used to be more like these
groups. Readily made, off the shelf rigs
are very nice, but there’s something to
be said for making a project work from
scratch or a kit. We’re putting electron-
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ics theory into practice. Add to this mix the adage, “necessity
is the mother of invention,” combined with desire and willing-
ness to learn and you have the recipe for a maker space such
as IFMS. The spirit and trappings of yesteryear’s hams are
alive and well in maker spaces across the nation.

Three years ago, George started IFMS meetings atthe local
library. The first few meetings saw a lot of interest and there
were as many as 30 people, but nothing was getting done.
It was akin to herding cats. Consequently, George and two
other enthusiasts gathered a few others, collected dues, and
rented a small space to meet and to gather tools. Soon a
“Field of Dreams” scenario began to unfold. “Build it and they
will come.” As more members joined, IFMS started running
out of space. Fortunately, the St. Charles County Economic
Development Center (EDC) heard about IFMS and met with
George. Monetary grants and a much larger meeting space

Photo J. Herbert, AF4JF, standing next to the Bridgeport
milling machine.

Photo K. Front view of W1GHZ feed horn, milled at a maker
space and shown at MUD.

www.cq-amateur-radio.com

became available with the aid of EDC. IFMS members have
continuous access to the equipment to work on projects.
Dues assist with rent and purchasing more equipment. IFMS
has a 100- and 60-watt laser for etching and burning (Photo
H). There’s an electronics corner with soldering station
(Photo I) and a Bridgeport mill (Photo J). IFMS listens to its
members and additional space and equipment is being con-
tinuously added as resources allow.

Meanwhile, as AF4JF learns more about metalworking, he
is getting other hams involved and he’s making friends at
IFMS and introducing them to ham radio. There’s talk among
some of the members of experimenting with high-altitude bal-
looning and ham radio. Paul Wade’s microwave horn made
at his maker space and presented at the 2018 MUD (Photo
K and L) is what inspired AF4JF to see if St. Peters has a
maker space.

That’s a Match

No doubt about it, ham radio enthusiasts are a perfect match
for maker spaces. This is where folks of all ages are gather-
ing with a vision and a purpose. Maker spaces are perfect for
hams to locate hard-to-find tools and make new friends. Maker
spaces and their members epitomize life-long learning; there-
by, providing not only the proverbial ship and a star, but also
the adage, “teach a man to fish, he’ll eat for a lifetime!”

Reader Feedback

I’d like to thank readers who take time to send me emails.
It’s good to hear from you. It’s nice to know that you enjoy
the column. Jagur Thomas, N7HEX, emailed me to point out
that there are also slow-scan television (SSTV) apps for
Android and iPhones. These apps can listen to SSTV audio
from a transceiver and decode it to produce a picture. They
can even take a picture and convert it to audio tones that can
be played from the phone to a rig’s microphone to transmit
a SSTV picture. Personally, I’ve not purchased, or have |
tried these apps, so | can’t comment on them from person-
al use, but they are worth checking out. | thank Jagur for mak-
ing me aware of them.

Thank you for reading CQ and | hope to hear you on the air.

Photo L. Another view of the W1GHZ maker space-milled
microwave feed horn.
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THE HAM NOTEBOOK

TEXT AND PHOTOS BY WAYNE YOSHIDA*, KHO6WZ

Here and There, This and That

Miscellaneous Life Changes and Projects on the Workbench

once in a while. My new day job is filled with multiple

projects and priorities, short deadlines, and lots of
stress. In other words, it’s the same as my previous job, but
slightly different.

Because of the job change, my daily routine and pastime
activities also must change. Throw in some unplanned emer-
gencies and things in my life get really complicated. | am sure
everyone goes through this once in a while.

So, this column is a recap of radio-related things going on,
either in my head or on my workbench. Some of these ideas
or things may appear in a future installment of my “Ham
Notebook™ column.

This is one of those “column deviations” that happens

Maker Faire Bay Area
This amazing event is the same weekend as the Dayton

email: <kh6wz@cq-amateur-radio.com>
LinkedIn: www.linkedin.com/in/wayne Tyoshida

Photo A. This is the warning sign for the Tesla coil under
construction forthe 2019 Maker Faire season. The sign indi-
cates the nature of Maker Faire events: Hands-on displays.
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Hamvention®, a truly unfortunate conflict. As this is being
written, | am once again scrambling to get some new Maker
Faire projects built, tested, and running.

One of the new items for this year’s show is a small Tesla
Coil, powered by a 12-volt wall wart power supply. It will be
used to generate artificial lightning for the lightning detectors
(300-kHz receivers) also on display. The warning sign for this
item is shown in Photo A. The whimsical wording is inspired

-

E

Photo B. This is a view of the high-voltage circuit for the
miniature Tesla coil for Maker Faire and similar education-
al demonstrations and events.

Photo C. | always wanted to build a field-strength meter,
and finally completed one. It is a simple and useful piece of
test equipment — and an excellent item to demonstrate
radio frequency energy at Maker Faire events.
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by other typical warning signs seen at
Maker Faire events I’ve visited. The
high voltage module is presented in
Photo B. A mount and display stand are
needed to complete the project for kid-
safe, hands-on demonstrations.

A field strength meter is easy to build
and can be a handy instrument for any-

one with a transmitter. | wanted to make
one of these for a very long time. My
completed version is shown in Photos C
and D. It features a vintage 4-inch diam-
eter Triplett meter and a tape-measure
antenna. A BNC connector is also in-
cluded so another or different antenna
can be connected. It covers HF to VHF

Photo D. An inside view of the field-strength meter shows how simple it is.
A BNC tee is temporarily in place so other antennas can be attached. In normal
demonstration use, alength oftape measure is used as an antenna forthat “Maker

Faire look.”

Photo E. Some of the useful items found at the local radio swap meet. These
items will find new life as useful instruments for my shop, shack or workbench, or

as Maker Faire demonstration projects.

www.cq-amateur-radio.com
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Photo F. A local electronics surplus and recycling center held an open house event. Racks and bins filled with interesting
and amazing items were there for browsing and purchase. A nice surprise: Buyers earned a free breakfast burrito with any

purchase.

bands. The circuit appears in many
issues of The ARRL Handbook for Radio
Communications. The meter will be
placed next or near to the various trans-
mitters we will have on display at the
Faire, so the meter needle will wiggle
when the transmitters are working.

| also have some homebrew VHF and
UHF mobile and portable antenna ideas
to try. The ideas come from the need to
outfit my new car (2018 Chevy Volt) with
my dual-band mobile radio and control
head. Since | am a “maker,” | decided it
would be a good time to consider mak-

Photo G. More racks of things ... here are some potentially useful items for any
electronics lab.
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ing, rather than buying, my next set of
mobile antennas (antennae?). Some
requirements | wrote down in my ham
notebook include performance that
comes close to or meets store-bought
antenna or antennas and must be as
weatherproof as commercial units. One
dual-band (2m/70cm) antenna is the
goal, but two single-band antennas
would be acceptable. A low profile would
be desirable so the car and antenna can
enter and exit covered parking lots, but
is not a necessity. So, my homebrew
mobile antenna could be anything from
a quarter-wave or bottom- or center-
loaded whip to a patch or ring type of
design. This should be fun.

Swap Meet and Surplus
Treasures

| absolutely love finding surplus elec-
tronic and mechanical things, not for
what they are, but for what they can
become. | am fortunate to live within a
reasonable driving distance of the
famous TRW Swap Meet, which is actu-
ally located on the Northrop Grumman
parking lot in Redondo Beach, Cali-
fornia. | picked up some nice items that
will undertake a transformation into
something interesting and useful for
either Maker Faire demonstrations or
for use in my ham radio activities.
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Some of the items appear in Photo E.
The vintage Simpson 260 VOM, func-
tional but with a cracked and broken
case, was a bargain at $10. How could
| pass that one by? And the 7-segment
LED displays, about 3-inches by 5-inch-
es each, will make a nice indicator for
— something. A giant frequency dis-
play, perhaps. In the back are three
brand-new Bud aluminum chassis

boxes, a bit large, but at $5 each, it was
something | had to buy. They may be
the perfect chassis for the vacuum tube
projects on my “Things to Do” list.

Another excellent bargain-hunting
event took place earlier this week: A
local electronics salvage company
held an open house event, see Photos
Fand G.

In addition to the useful items for sale,

Photo H. | really wanted to buy one of these avionics units, but it was out of my
budget. The gyro unit would make an interesting do-nothing piece of technical art

in my living room. Too bad.

Photo I. Here is a closer look at the gyro unit inside.
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Photo J. Some of the items | acquired at the open house event. These items will be diverted from the landfill and become
useful demonstration units or will have new functions in upcoming projects.

there were two outstanding items | really wanted, but | kept
my mind in check and let them pass.

The first item, priced at over a thousand dollars, is a gyro-
scopic aircraft auto-pilot unit. There were four such units, one
from a military aircraft and three from commercial passenger
jets, shown in Photo H. A closer look at the gyro section is in
Photo |.

The second item, which was too big to fit into my car: An
airport beacon or some sort of radar unit. | don’t have a good
picture showing this, unfortunately. If nothing else, the alu-
minum (fiberglass?) radome could be the basis of an R2D2
robot or something.

I’ve been looking for surplus barcode scanners for a while,
so when | saw a box of them at a reasonable price, | grabbed
two. | think they might make a handy housing for either a
laser (using the built-in laser unit) or a 10-GHz communica-
tor (using a Gunnplexer unit) pair.

In Photo J, at the lower left corner, under the coax jumpers,
is a set of fiber-optic ring lights. | can put these to good use
formacro- and micro-photography. | don’thave alight source,
but should be able to make one easily. On the bottom of the
stack, not clearly visible, is a nice Sorenson variable power
supply. Itis in a 1U-size rack cabinet, and goes from zero to
33 volts and zero to 33 amps. Other items visible in the pic-
ture include unknown portable test instruments, which | pur-
chased for their nice cabinets.

The Job and Career

As mentioned at the beginning of this column, my new day
job is busy and stressful, but | consider it the good kind of
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stress. This is because | have gone through the same situa-
tions throughout my entire career as a technical writer, and
because | am learning new things on all fronts at the office.
It is the excitement of change and the ability to use all of my
past experience with writing and editing, computer applica-
tions, engineering documents and engineers, and adapting
to the new environment.

But the best part of my new job: | was recruited away from
my previous company, a place where | enjoyed my work, the
company and its products, and its mission and vision. But the
new opportunity was too good to pass up. It’s nice to be
noticed and wanted.

Years ago, | often argued with an older co-worker. That per-
son used to say, “Don’t argue with me, | have over 20 years
of experience.” To me, that response is the same as
“because | said so.”

Although | would comply, | never respected that person.
And this is the reason | never liked speaking or hearing about
anyone’s “x years of experience,” because without a rea-
son, it simply means someone is of a certain age, or at least,
just old. I have much more respect for people who prove their
experience and expertise by demonstrating with their actions
and decisions or how they perform their everyday tasks and
assignments.

That’s all I have for this month’s column. As always, if you
have any questions, comments or suggestions for topics to
explore, let me know via email. Think of this column as a
springboard for starting discussions or inspiring you to cre-
ate or make or contribute something to CQ magazine and
our audience. — 73, Wayne, KH6WZ
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DIGITAL CONNECTION

BY DON ROTOLO,* N2IRZ

Innovation Past Forward: The New Computer Museum of America
in Roswell, Georyia

accumulation of facts and skills, and likely ever-increas-

ing. How did you get all that? For many of my genera-
tion — the baby boomers — we got it from our parents and
older siblings. | learned electronics first from my older broth-
er, who eventually graduated as an electrical engineer (as
did I). Another older brother taught me how to work on cars.
Colleagues at work fostered a love for ham radio and fooled
me into passing my Novice code test. And, of course, my
father who, owning his own manufacturing company, taught
me to be fearless in approaching new challenges. He didn’t
have the money to hire outsiders to repair his machinery, so
he did it himself.

This brings up the question: How will today’s youth learn
these kinds of skills? Now that we have millennials entering
their parenting years, do they have the skills needed to pass
ontotheirkids? After all, modern American society is becom-
ing less and less dependent on the blue-collar skills so preva-
lent in the second half of the last century, as more and more
cling to the fallacy that everyone should go to college. I’'ve
seen so many high school students who have never used a
screwdriver, and that makes me cringe.

While | am trying to become part of the solution by men-
toring the local high school’s FIRST Robotics team, | am not
alone. This month, in celebration of its grand opening in its
permanent exhibition space, after years of development and
local pop-up exhibits, we’ll take a close look at the new
Computer Museum of America in Roswell, Georgia.

Lonnie Mimms, the founder and primary driver of the CMoA,
has been collecting computers and technology over a peri-
od of 40 years. Having insider connections, knowing the
industry, and being in the right places at the right times, he
has amassed one of the world’s most comprehensive col-
lections of computing artifacts and equipment. From his
vision of preserving these items as tools of learning, so future
generations can learn about and be inspired by the devel-
opment of these technologies, and born of a project to sim-
ply catalog and archive all this “stuff,” came the idea for a
museum unlike any other.

When we think of a museum, we think of rooms full of life-
less exhibits, each artifact with a small card explaining what
itis and its significance in the history of something. Certainly
not every museum is like this: Some, like Liberty Science
Center (in the shadow of the Statue of Liberty in Jersey City,
New Jersey) have some “cool” exhibits geared towards mak-
ing science fun for kids, but even that, for the most part, is a
collection of artifacts with little cards.

The CMoA has a somewhat different vision: Bring this stuff
to life, make it inspiring and memorable. Not only explain
what it is, but why it was important. Get stories from the peo-
ple who used or designed or installed these things, intro-
ducing the human factor to better explain their meaning and

Think for a moment about what you know: A lifetime’s

* ¢/o CQ magazine
Email: <N2IRZ@cq-amateur-radio.com>

www.cq-amateur-radio.com

A SCELBI 8H microcomputer. Before the Altair 8080, there
was the SCELBI (pronounced “sell-bee”). Announced to the
world with a tiny ad in QST in March 1974, it sold as a kit
starting at $440, but with the full 16k of Random Access
Memory the price jumped to over $3200. Based on the Intel
8008, this is one of the very first personal computers.

significance. The ultimate goal is to develop a deep under-
standing of the origins and effects of the technological rev-
olution that computing has spawned in our modern society.

In an online article by Appen Media <https://bit.ly/
2WoHbbX>, museum Vice President Karin Mimms (Lonnie’s
wife) said, “It’s more than just a technology museum, it’s an
innovation center. People think, ‘oh, it’s just computers.’ But
it goes into so many other areas, because computers have
touched every industry known to man.”

Full disclosure: | am not at all involved with the CMoA,
and my impressions come entirely from a single visit sev-
eral months before the museum is scheduled to officially
open to the public. | visited one evening as part of a small
group of IEEE (Institute of Electrical and Electronic
Engineers) members, based out of Georgia Tech in
Atlanta, who got a sneak peek of the work-in-progress. |
also gleaned some newer information from its website
<https://computermuseumofamerica.org>.

Roswell, Georgia is a mid-size city “outside the perimeter”
(OTP) to the north of Atlanta. With a population of nearly
100,000 and a land area of over 40 square miles, it is a mix
of solid suburbia and intensive highway retail. The main east-
west highway, Georgia Route 92, has a speed limit of 45
MPH but it still takes nearly a half hour to get from one end
of town to the other (outside rush hour) because of the traf-
fic lights. Old historic Roswell, centered near town hall and
Canton Street, is a lively collection of (mostly) outstanding
restaurants, fascinating and eclectic shops, and even two
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craft breweries spread out over a couple of easily-walkable
blocks. There seems to be a celebration or festival almost
every weekend, as well as the terrifically popular (and fami-
ly- and pedestrian-friendly) Alive after Five event on the third
Thursday of each month.

As is typical for such a setting, the retail businesses are
clustered along Route 92 and the major north-south highway,
Georgia Route 9. (Hardly anyone uses the route numbers,
as these roads have names, but these change names unex-
pectedly several times as they make their way through town).
Along with stand-alone stores and small strip malls are some

This Cray DD49 hard disk drive, tucked off in a corner of
the supercomputer gallery, was the most interesting arti-
fact for me. The size of a large filing cabinet, it has a capac-
ity of perhaps 100 MB and cost several tens of thousands
of dollars new. Compare that to my 5 TB portable HDD that
| bought at Costco for $129, which is a little bigger than a
deck of cards.
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An IBM Model 29 card punch machine.
Before hard disks, floppies and cas-
sette drives, the only way to store com-
puter programs was a physical piece
of card stock known as a punch card,
with punched holes representing
ASCII characters. These cards each
stored a single line of computer code
and were carried around in shoebox-
es and wrapped with rubber bands to
ensure they stayed in the correct order
— “dropping your deck” was a trau-
matic event, since re-sorting the scat-
tered cards was a day’s work. | recall
many late nights in engineering school
working on just such a machine.

larger mall-like clusters, although none has more than a
dozen or so stores. And, as we all should know from hear-
ing the news, retail brick-and-mortar stores are currently suf-
fering from a downturn. You probably know of a shopping
mall in your town that is half empty, or worse.

Itis in one of these under-utilized small malls — the Roswell
Town Center — that the CMoA makes its home. Located right
next to the busiest intersection in town (corner of routes 92
and 9), on the lower floor near the Aurora movie theater and
the WhirlyBall Atlanta space, is the huge exhibit space hous-
ing CMoA. Inside the museum are dozens of supercomput-
ers and computing-related exhibits designed to spark the
imagination. When | visited, only the lower floor was in use,
but there are plans to more than double the size of the muse-
um by expanding to a second floor.

We entered off to the side of the supercomputer gallery and
started at the timeline of how computing came to be. The
mint-condition computers (yes, we can call them that) were
the big draw for a geek like me, but probably a greater attrac-
tion for most folks are the explanations of their significance,
which were in the draft stages when | visited. Instead of leav-
ing most of the details to the imagination, which younger or
disinterested visitors might not capture, this was all spelled
out in the displays that | saw.

Of course, any museum dedicated to something the visitor
already finds interesting will be a good place to visit. However,
what about those who are not really interested? Many years
ago, | visited the Belskie Museum of Art & Science <www.bel-
skiemuseum.com> in Closter, New Jersey. Abram Belskie
was a talented sculptor who, amongst several sculpting tal-
ents, later specialized in bas-relief medals. The coin-like
medals, and the processes used to sculpt and fabricate them,
was shown in the tiny museum and was fascinating for me,
because | could understand what | was seeing.

Not so for my daughter, who had been assigned a visit for
her schoolwork: There was little interpretive or explanatory
information. The cards simply show a few dry facts about
each artifact.

It should be differentin the CMoA: Enthusiasts will certainly
see lots of things that are fascinating, but even the non-enthu-
siast, dare | say even the mildly bored and hostile visitor, will
find the visit satisfyingly interesting.

Turning the corner from the timeline, you are immediately
attracted to the Apollo space flight display. We’ve all heard
the stories about the Apollo flight computers and how ridicu-
lously low-performing they were compared to, say, a mod-
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The gentleman at the center, one of the IEEE group, tells stories to the group about the Cray XMT he’d spent a good por-
tion of his career with. Chief Advocacy Officer Todd Peneguy (right, with name badge) wants some of the (unclassified)

stories to be included with the exhibit.

ern $5 Raspberry Pi Zero microcon-
troller. But the display, with several
attractive displaystodraw youin, shows
why NASA didn’t use the more power-
ful processors available at the time, and
why it really wasn’t necessary anyway.
(After all, they did complete their mis-
sions, right?)

g

e Bl
o

, ._...
W e -
" £

S

g - :._-_!é.._. A
it et ¥

[ i L s
ey o iy %

-
L

s P T -

s 4 -
PR
p ]
i
- f 1
L}
L

S Sn kot
i
S -.-.- -
S e R e
E"‘h.--c---"' - o E
1.-I.

'\

=

L e R

,_
-

At
!

—

-———— e
e -

b r——

LR .

——xr—aa— )

g T T, o B

IR AR .}
e

Hryrrer e

e —— e

e o e

But to walk right into the spaceflight
display is to go right past all those PDP
computers and the punch card display.
There’s a wall dedicated to Byte mag-
azine, showing hundreds of colorful
covers from the magazine’s days, and
a peek around the corner of the super-
computer gallery.
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Wire Wrap Hell. Before printed circuit boards were widely used, one-off and low-
production circuits were interconnected using wire-wrap techniques, where the
special wire was wrapped around square pins to make a connection. This photo
shows about one-third of the open side of an older supercomputer in the PDP

gallery. The white wires are repairs.

www.cq-amateur-radio.com

Sprinkled around the supercomput-
ers (dozens of them!), but in their own
spaces, are displays about some of the
most difficult computing problems,
which form the reasons for even cre-
ating those supercomputers: The
human genome, weather and clima-
tology, atomic energy, cryptography,
energy exploration and engineering
design, to name a few. Each of these
displays is quite good in its own right,
but combined together helps us better
understand why anyone would try to
even build a supercomputer. And
these are not just dry displays of fact.
For example, the climatology and
weather area has a dynamic sculpture
representing the mathematics of a tor-
nado and thundercloud, to show how
supercomputers made better weather
prediction possible.

On the other end of the scale, there is
a series of video game consoles in the
vintage arcade, and visitors are encour-
aged to play them. Remember Pong? If
not, you really need to play a game or
two. The museum creators envision
many displays being rotated every 18
months or so.

They started on the first floor, accord-
ing to Chief Advocacy Officer Todd
Peneguy, because they weren’t sure
the second floor could handle the
weight of the supercomputers. Plans for
the additional space include maker
spaces, co-working offices, discovery
spaces, classrooms, and other ameni-
ties. The basic idea is to develop into a
technology learning and innovation
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center which, given the proximity of Georgia Tech and other
prominent universities, is sorely needed in the Atlanta area.
Peneguy feels that there is no reason that Atlanta cannot
become more of a technology and innovation center of the
country, and that this venue is going to help spark that fire.
The museum will celebrate its grand opening on Saturday,
July 20, not coincidentally the 50th anniversary of man’s first
landing on the Moon. If you find yourself traveling near Atlanta
in the future, try to make some time to head north on Route
400 into Roswell and spend a few hours at the CMoA.
— Until next time, 73 de N2IRZ.

Cray Guts. This photo shows the innards of a piece of super- A NASA space suit in the Apollo display area. Some of the
computer. I'm not sure who thought using all the same wire  artifacts in the display are quite rare and seldom seen by
color was a good idea. the public. This photo was taken before the signage was

installed.
4 N

The founder of the CMoA, Lonnie Mimms (white shirt, at left) explains the significance of the different systems generations
in the PDP gallery. This was taken before the final signage was placed.
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"...To those thrilling days of yesteryear...”

MAGIC IN THE SKY

BY JEFF REINHARDT,* AA6JR

adventures of The Lone Ranyer.

ike all good technical publications,
L CQ does well in keeping readers

informed on the latest new ama-
teur radio equipment and technology,
software programs, operating modes,
and the like. In these pages you’ll also
find news, regulatory info, contest
results, awards updates, and other con-
temporary developments. But it seems
appropriate here, inthe summerof2019,
to take a temporary vacation-time leave
of the “here and now” and reflect on
some of the “blasts from the past”
because, well, this year calls to mind
some pretty significant milestones.

Like it Was Yesterday

Using the cover date of this magazine
as a benchmark, exactly 50 years ago,
the world held its breath as the Apollo
11 mission built toward its climax. The
hopes and prayers of billions across the
planet were reflected in white knuckles,
eyes riveted on flickering TV screens,
and ears straining to decipher the raspy
transmissions of the Lunar Module
Eagle making its harrowing descent to
the Moon’s Sea of Tranquility. And then
— planet-wide jubilation with the mes-
sage, “Tranquility Base here, the Eagle
has landed.”

If you were part of that experience, it’s
a moment in time you’ll never forget,
along with where you were and who you
were with. If you’re too young to have
been in that moment, it was like few oth-
ers. The turmoil of the 1960s came to
a momentary stop. For the duration of
the astronauts’ time on the Moon, our
culturally and politically fragmented
planet was one. While the mission was
the manifestation of American ingenu-
ity and determination, the accomplish-
ment was indeed celebrated by all
mankind. Hard to believe it was 50
years ago — but if you want an indica-
tor as to how far we’ve come in a short
amount of time, 50 years prior to the
moon landing, aviation and radio com-

*5904 Lake Lindero Drive, Agoura Hills,
CA 91301
e-mail: <aab6jr@cq-amateur-radio.com>

www.cq-amateur-radio.com

munications were both in their infancy.
Looking at where we are now, the list of
technological advancements derived
from America’s investmentin the space
program might occupy this entire pub-
lication, and maybe then some, as the
list keeps growing.

Just a month after the lunar mission
came Woodstock, a summer musical
celebration that became much more
than the sum of its parts. It evolved to
represent so many things, including a
generation. It was an exclamation mark
on an amazing decade overflowing with
history, both good and bad, a closing of

tartoutwlththcrlghtgtar-
he Novice CW Transceive
Getoﬁma nminnmlm:rﬁ.ldln with the Novice

Mnmﬂnmwp&.

Iﬂm%ﬁ““m.wzﬂ'muw

fmﬁﬁfw the signa "Wm
receive and in mmmit %" 11 0"
nm;uw-nsm mhdpmwwh‘mm
Svecial T mwmw
dddmhﬂl?ﬂt-&ﬂmﬁmwth:ﬂl?&ﬂﬂ

Class Course
ﬂumderhninﬂzpﬂceadumn
either course.

"Retfurn With Us Now:...”

So went the infro fo the weekly

the book on many pre- and post-war
societal norms and the beginnings of
many new chapters in music, culture,
business, technology, how we viewed
others, the environment, and more.
What the space program was to tech-
nology, the culmination of the ‘60s at
Woodstock was a demarcation point
indicating the world’s culture was now
being redefined and reset by the post-
war (or baby boom) generation.

“CQ, CQ, CQ”
So what does all this have to do with
amateur radio? We were there. Hams

Companion Station Speaker to HW-99
wsmsmswhm.rmm

|

Other HW-99 Specifcations. TRANSMITTER: RF
50wty dmmlﬁm“hﬂ-
e %H.I. =

unbalanced nominal. — 40 dB

minimim 5 ted output. T/R | full beeak4n 10 30

WP Ih-lll“ﬁ:nllmfﬁ-
T 450 Hzm 6 IH
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Lesa than 200 He/hr drift after 3-minute warmup. Power
ment: 120 VAC st 60 He

A 1986 Heathkit catalog still offered amateur radio gear but by then, the “build it
yourself’ era was coming to a (temporary) close.

July2019 « cQ « 65



were at the cutting edge of technology
from the earliest days of radio up through
the space program, including the early
experiments with satellites that included
monitoring the mysterious beeps from
Sputnik through the launches of early
amateur radio communication satellites.

We were (and are) the builders, the
tinkerers, counted among the engi-
neers who perhaps cut their teeth build-
ing crystal sets or soldering joints on a
homebrew or Heathkit rig. We learned
the new “language” of a schematic dia-
gram. We reveled in the latest devel-
opments, ranging from transistors to
integrated circuits and then developing
new applications for these wonders, not
just radio-related, like repeaters.
Choose anitem, from the musical Moog
Synthesizer to life-saving medical
equipment and ultimately to the now-
many generations of computers that
have transformed life on this planet at
an amazing pace. Electronics are at the
core of most of the major developments
we can identify over the last 60 years.

The “It” Factor

So what was the “it” that ignited your
interestin radio? That certain spark that
drove your interest to learn about this
mysterious means of communication

2019-20

calendar

15 months of value
January 2019
through
March 2020

Fifteen spectacular color images of
some of the biggest, most photogenic
shacks and antennas from across the
country and...a number of favorite
shots from CQ magazine thrown in for
good measure!

Calendars include dates of important
Ham Radio events, major contests and
other operating events, meteor
showers, phases of the moon, plus
important and popular holidays.

*Shipping charges: USA $3; CN/MX $5;

All other countries $10.

CQ Communications, Inc.
Phone 516-681-2922

FAX 516-681-2926

hitp://store.cq-amateur-radio.com
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that perhaps encouraged you and mil-
lions of others to explore the technical
aspects that may have led to a career
in electronics, engineering, or just the
enjoyment of our hobby? It’s that cer-
tain quality that goes beyond the ques-
tion of “why” and replaces it with “why
not?” While difficult to identify, that
same “it” is still out there, perhaps land-
ing today on a young student who may
be tomorrow’s designer of a communi-
cations repeater based on the Moon, or
a device that makes today’s pocket
phones look like crude antiques. The
evolution of contemporary and future
devices rests on the pyramid of vision-
ary inventors, developers, tinkerers,

engineering professionals, investors,
and builders who made today’s devices
possible. While the years may pass by,
the drive to advance our knowledge and
culture is relentless.

Back to the Future

In tune with this bit of reminiscing, I’'m
a bit of a pack rat, but from time to time
| go through the accumulated boxes in
my storage areas to dispose of the items
accumulated over the decades. My
most recent motivation has been scan-
ning into the computer the boxes of old
fading photos to preserve and share
them with my kids and future genera-
tions. Also in those boxes are remnants
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Lafayette offered electronics and home entertainment enthusiasts a wide array
of choices in its catalogs. This 1973 edition had a section devoted to the ham
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of past (pre-digital) decades including
some old catalogs that have been fun
to reexamine. It’s a hoot to see the
“new” technologies of yesteryear and
the prices asked for those treasures
against the backdrop of today. I’'m
loathe to assign the catalogs to the recy-
cle bin, as there aren’t too many print-
ed versions distributed anymore. Yet
I’m sure my descendents might won-
der, “What did he keep these things
around for?”

Sol’ve chosen afew examplestoshare
with you (see photos) in the hope they
may bring back a memory or generate a
chuckle. After all, it’s summer and what
better time is there to kick back from the
everyday bustle, sip a cool drink, and
take a few deep and relaxing breaths?

And since it’s summer, it may be ideal
to stroll outdoors on a comfortable
evening and take a look up at the Moon
that’s been there so long; a mystery to
ancient civilizations, a companion to
young lovers, a riddle to be solved by
early mathematicians and a wonder to
behold through even a crude tele-
scope. After thousands of years of
human history and countless eons
before, man finally set foot on it just five
short decades ago. So what’s next?
Yes, there’s so much more to learn,
many more challenges to take up, and
countless technical obstacles to over-
come but maybe tonight, take a brief
moment to look up and enjoy what’s
been accomplished using The Magic In
The Sky.

(Except for Physical Damage)
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In 1977, Radio Shack offered everything from room-filling stereo systems to a
pack of resistors. It even offered replacement tubes, with a convenient tube tester

at most locations.
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BEHIND THE
BYLINES...

... a littfle bit abouft
some of the authors
whose arficles appear
in this issue

Ron Milliman, K8HSY (co-author,
“Putting a Computer Power Supply to
Work in Your Ham Shack,” p. 10), is a
business consultant and retired pro-
fessor of marketing at Western
Kentucky University. He is also past
president of the South Central
Kentucky Council of the Blind. Ron has
been ahamsince 1957, loves CW, and
currently chases DXpeditions and spe-
cial event stations.

Michael Tortorella, W2lY (“An Odd
HF Propagation Experience,” p. 36),
wrote about his summer vacation ham
activities on Maine’s Mount Desert
Island (home of Bar Harbor and
Acadia National Park) in the June
2016 issue of CQ (“Summer at
IOTA’s”). Subsequent email discus-
sions with CQ Editor W2VU about
some unusual propagation led to his
writing this article.

Klaus Spies, WB9YBM (“Active
Audio Filter Design,” p. 38), is a fre-
quent contributorto CQ), offering a vari-
ety of practical projects for the ham
shack, although this one is a little more
theoretical than most. Look for upcom-
ing articles from Klaus on using your
radio’s squelch circuit for more than
keeping the radio quiet when a fre-
quency isn’tbusy, and on bringing new
life to older VHF/UHF radios.

FUN in the
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GORDO’S SHORT CIRCUITS

BY GORDON WEST, WBONOA

But ... It Worked LAST Year!

easoned hams know the routine
Swell — another public service
event requesting ham radio sup-
port. Been there, done that, right?
After nearly 50 years of a monthly
weekend standing on a street corner,
radioing in bib numbers, or broadcast-
ing a lost child report, | always find that
my grab-and-go radio bag of tricks
(Photo A) has something that’s gone
wrong since the last time | grabbed-
and-went! These public service events
are good training for all of us to check
our response gear often!
Here are some of my notes of my on-
scene go-bag bloopers:

« My favorite headset on which the
flexible ear pad covering has disinte-
grated to a sticky blob

* My new headset mic level way too
hot for local crowd noise, or totally
unusable in the wind (Photo B)

* Lost my CTCSS cheat sheet to fig-
ure out what tone 4Z is in Hertz in the
comms plan

*CQ Contributing Editor
2414 College Dr., Costa Mesa, CA 92626 Photo A. Is your grab-and-go radio bag re-checked to make sure everything is
e-mail: <wb6noa@cq-amateur-radio.com> working properly?

Photo B. Crowd noise may cause over-deviation on a new headset until the mic gain is properly adjusted.
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A direct-sampling SDR you’ll love
to use

Our new K4 features advanced signal processing,
a 7" touch display, and controls optimized for
ease of use. It includes single or dual panadapters,
a high-resolution tuning aid, and built-in data
modes. Via the Internet, a K4 can be 100% remote
controlled from a PC, tablet, or even another K4,
with panadapter data included. Work the world
from anywhere, in style!

as needed.

For complete features and specifications, go to elecraft.com | sales@elecraft.com | 831-763-4211

ey B

Modular and upgradeable, with
3 models to choose from

The basic K4 covers 160-6 m, with dual receive
on the same or different bands, and new DSP
features such as advanced NR. The K4D adds
diversity receive. The K4HD builds on the K4D,
adding a dual superhet module for extreme-
signal environments. Any model can be
upgraded, and future enhancements such as a
planned internal VHF/UHF module can be added
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Key Features

+ Modular, upgradeable design

+ 7" color screen with touch and mouse control
« Extensive analog and digital I/O

« ATU with 10:1+ range, 3 antenna jacks

+ Upto 5 receive antenna sources

« Full remote control via ethernet
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Photo C. Make sure your HT’s mic plug is fully seated.

» Working my handheld on which the remote mic plug wig-
gled out a micron (Photo C) to put the unit in transmit with-
out my knowing it (thank goodness the rig has a timeout timer
circuit!)

« NiCad battery back with initial full charge, going dead
halfway through the event (the pack was only 8 years old!).
Now | use the AA alkaline trays for which | know the fresh-
ness of the cells.

At Quartzfest, dust getting into the talk-in radio’s plastic
mic jack and receiver — good signal, just no TX audio.

* Intermittent rubber duck? | only dropped the HT once!
Nope, antenna fine, but the internal SMA jack solder con-

www.cq-amateur-radio.com

BAND RECEIVER

Photo D. A portable shortwave set can help track grow-light
ballasts.

nection broke off at the board. | used flexible conductive sol-
der wick for a new connection from board to jack.

Another learning experience for new hams doing local pub-
lic service support comms through a distant repeater is
desensitization. Every time street corner ham A gets close
to rover 1 a few yards away, they can’t talk to each other ...
until they are separated by a hundred feet! This is a common
“problem” with new hams on 2 meters with a tight 600-kHz
offset — nearby HTs just can’t take the overload.

And of course, the inevitable last-minute frequency change
problems for those hams with no-name Chinese radios that
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nearly defy field programming by the tone
pad. Anytime | have a ham tell me that
programming by hand is a snap, | give
him or her one of my import radios, and
say | need 147.000 MHz with a positive
split, DCS of 343, medium power, long
squelch hang time. End of discussion.
So next time your communications
team says “yes” to supporting a public
service event, take an assignment, bring
your radio go-kit, and then sorta-smile
when you find something inside that
worked 5 years ago, but no longer plays
perfectly today. It comes with being a

ham, so have plenty of backups. And
check out your go-bag gear before you
grab and go.

Tracking Down the New QRN

“QRN” = Noise! Lots of noise lately!
From HF to 2 meters, we are getting
bombarded with QRN.

But before we can try to eliminate a
noise problem, we need to positively
identify what noise we are trying to
silence.

Both the 2-meter ham band and the
VHF marine band at 156 MHz are

Our People Worked Thousands of Hours in
their Communities for NO PAY and in 2018

6%

of them will do it again without hesitation

Find out why! Contact REACT International at
301-316-2900 or find us on the web at
http://www.reactintl.org or Facebook at
https://www.facebook.com/REACTInternational

e~

INTERNATIONAL, INC '
L—

Celebrates FIFTY SIX YEARS of serving
our communities this year.
Shouldn’t YOU be a part of US!
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smack dab in the radiated noise window
from some name-brand and no-name
light-emitting-diode (LED) light bulbs.
When viewed on a spectrum analyzer,
home LED bulb noise may have little
effect on HF, but peaks between 140
and 170 MHz.

Here’s a tip for tracking down a noisy
bulb: Tune in a 24-hour weather station
around 162.500 MHz, and dial in a weak
one just above your 2-meter receiver’s
noise floor. With the volume way up,
start turning off or unscrewing home
LED bulbs. When the distant weather
station suddenly comes in clearly,
you’ve found the suspect bulb. Try
another brand of bulb as a replacement.

Sometimes moving your 2-meter
base antenna to the other side of the
house will help, too. Keep in mind that
home light bulb LED noise usually trav-
els only about 100 feet from the source.
Your rooftop 2-meter antenna might be
mounted right over your radio room’s
LED track light system.

On high frequency, here in California,
our laws now permithome growing of cer-
tain plants for personal recreational use.
It is the grow light BALLAST that may
radiate an S-9 buzz that comes and goes
as timers turn the systems on and off. RF
ballast buzz can travel several blocks.

Time to walk the block discreetly with
a portable HF SSB/CW receiver, such
as the Yaesu FT-817/818. Tune in con-
tinuous WWYV transmissions at 5, 10, or
15 MHz (Photo D) as a constant signal
source. As you get closer to the source,
WWYV will begin to disappear in the
noise, as you also reduce the telescop-
ic whip to the point you can hear the
noise with almost no antenna. Chances
are you found the possible location of
the broadband noise. Then you need to
hope that you and that neighbor are
friends, and can come up with an alter-
nate RF ballast to run the grow lights.

Perhaps suggest to a neighbor they
program their lights to come on when
they are less likely to interfere with area
communications systems, like local
police or fire calls. Maybe run them mid-
night to daybreak?

These “hydroponic” systems are tear-
ing up HF reception for blocks — not just
your own house with an LED porch light.

With LED lights QRNing VHF, and
grow-light ballasts killing HF reception,
we hope the ARRL will continue its
efforts to convince the FCC to step up
enforcement of non-certified noise radi-
ating RF ballasts coming in from noisy
suppliers.

Thanks for Your Check-In, John
| like to eavesdrop on nets around the
country, and enjoy the professional net
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Photo E. Run your net with a smile and interact with those
who check-in.

controllers who make these nets so important to the growth
of ham radio. Here in my area of California, | sometimes hear
local 2-meter net control stations who roll their call downs so
impersonal and robotic, | now see why new hams don’t come
back for future check ins.

Nets are fun gathering spots for local news, club meetings,
solar reports for HF, wants or listings for items to sell or give
away, link info for SDR stations on the internet ... offering net
listeners more than just rolling down the list, calling callsigns,
one after another.

But the clincher, in my opinion, is a net controller who will
call a station in disinterest, the station replies, and without
acknowledging that station, rolls on to the next callsign.

Many new stations may think their new radio is not reach-
ing net control, as they didn’t get that friendly “Thanks, Paul,

-

2 GEN

FCCEEment 3 Am

ERAL CLASS

iteur Radio License Prepa

.

for the check-in tonight...,” and the net controller just moves
on to the next station to call, and again, not acknowledge that
station that everyone else indeed heard over the repeater or
simplex.

Let’s have fun with our regular net check-ins. Rotate an
experienced friendly net controller (Photo E) with a new ham
net controller, to show them the simple ways to make the net
more than just a rundown of callsigns with no acknowledge-
ments to each participant. The more news and fun we can
make during our weekly ham nets, the greater potential to
grow your organization and our ham radio service.

New General Class Question Pool

On July 1, the General Class element 3 question pool was
revised to add a few questions on digital operation, and while
several questions that no longer reflect current popular tech-
nology were eliminated. If you have an older book to study for
your element 3 General Class exam, you will likely still do well
on the exam, as the majority of questions didn’t change at all.

Take some practice exams on the internet, and you will
likely only find a couple of exam questions that do not
look familiar, but have logical common-sense correct
answers. Of course, my new General book (Photo F) has
the latest pool, for exams given between July 1, 2019
and June 30, 2023.

If you are teaching ham classes to your club, take advan-
tage of the W5Y1/Gordo free updated instructor program, and
download the free instructor guidebooks, with all the details
on how to roll a ham class with the reorganization of the updat-
ed question pools for easier teaching by topic areas.

Go to <www.haminstructor.com>, get logged in, and take
advantage of the free instructor materials that you may
download and print for your upcoming classes this summer
and fall.

Hope to meet up with your clubs or hamfest on SKYPE.
Contact me at <GORDO@WB6NOA.com> and let’s put a
program together.

Happy Eg this summer to you all!

I
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Photo F. The new 2019-2023 Gordo
General Class book.

www.cq-amateur-radio.com

“Ham Nation” recently celebrated its 400t podcast with Joe Walsh, WB6ACU:
Bob Heil, K9EID; Gordo, and all the hosts.
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MF/LF OPERATING: Life Below the AM Broadcast Band

BY JOHN LANGRIDGE,* KBSNJD

Calculating EIRP - It’s Not as Tough as You Might Think

months into activity on the 630- and 2200-meter bands

regulated under FCC Part 97 rules and, out of the
scores of questions that | receive between each article, only
two have ever been on the subject of how to take measure-
ments that lead to determination of Effective Isotropic
Radiated Power, or EIRP. That potentially means a couple
of things:

1) Most people “get it” and the procedures are straightfor-
ward. Procedure-driven individuals will generally find this to
be the case; or

2) Amateurs are rolling the dice using best-guess tactics
and don’t have a clue what is actually being radiated from
their antennas.

The truth probably lies somewhere between the two.

B s | prepare this column in early spring, we are 18

A Nebulous Undertaking

It's true that determining accurate EIRP values for a subur-
ban backyard antenna for use below the AM broadcast band
can be a nebulous undertaking in which even the most care-

FLECTRE

SC 1S-89

Photo A. Here is a common General Electric thermocouple-
type RF ammeter. For vertical antennas, the meter leads
can be inserted in the output lead of the antenna tuning unit
to the antenna, but mount the meter as if it were at high
potential to avoid arcing to other objects and creating
bigger problems. With loops, simply insert the meter any-
where in the loop circuit. Near the feedpoint is often the most
convenient location, but for small loops, current distribution
is relatively constant so it can be inserted anywhere along
the radiator.

** 827 Middle Run Ct.
Duncanville, TX 75137
<kb5njd@cq-amateur-radio.com>
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ful measurements might result in errors as high as three to
six decibels. Even so, I've been careful to stress that ama-
teurs should exercise due diligence in determining their sta-
tion parameters and in getting that information, and how they
arrived at their values, on paper. While | don’t expect any-
one to show up on most amateurs’ doorsteps, scrutinizing
their operation, it's important for us to show that we know
what we are doing and instill confidence, which can go along
way in the future when we ask the FCC for things like power
increases.

Why is it so difficult to make accurate determinations of
EIRP at these frequencies? It may not be if you happen to
live on an unobstructed, flat, antenna range with careful con-
trol of the ground conditions, but the majority of operators on
both bands face the reality of operating MF and LF from “typ-
ical” small plots of land, often in suburban residential areas
that are surrounded by the spoils of urban sprawl including
houses, trees, power lines, light poles, water towers, and cell
towers, to name just a few. All of these things can be detri-
mental to antenna measurements. Remember that the near-

Photo B. This very busy image shows the common arrange-
mentused at KBSNJD for measuring total system resistance.
The center conductor of the analyzer (pink wire) interfaces
with the input of the loading coil. The ground lead (red wire)
connects to the ground bus in the antenna-tuning unit (ATU).
Note that the ATU ground jumper can be seen disconnect-
ed in the lower right of the image. This removes the LC
matching network from the circuit for the purpose of these
measurements. The coax is also disconnected at the input
of the ATU (not shown).
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Photo C. This modified spreadsheet

allows the userto enter values of mea- Monopole Radiation Factor 3
sured feedpoint resistance (total sys- Frequency 474.5 kHz
tem resistance) and adjust the values
of applied power in order to achieve Total resistance 22.5 ohms
desired EIRP. Frequency and radia- Power inout 60 Watts
tion resistance estimates must also be P
entered. These can be determined
from modeling or from W@YSE'’s S 16 A
spreadsheet also mentioned in this h
article. Only modify the blue values! rvad asasd
Efficiency -15.6 dB
EIRP 5.04000 W = 7.0 dBW
= 37.0 dBm

field radiation on these bands can extend hundreds — if not
thousands — of feet from the antenna. Traditionally, the most
accurate data are found using field strength measurement
techniques just as they are used in the broadcast industry.
Unfortunately, these techniques are often beyond the scope
of most amateurs’ capabilities due to the cluttered near field
previously mentioned, as well as a lack of readily available,
inexpensive, commercially-calibrated equipment. Most
broadcast-band, field-strength meters have to be excluded
as well as they do not cover either of our bands and, even if
the controls allowed operating in the spectrum of interest,
antenna and instrumentation calibration would be in ques-
tion. And it goes without saying that since we are dealing with
absolute measurements, a simple relative field-strength
meter that often utilizes telescoping antennas will not provide
the desired results.

Some amateurs have successfully built and calibrated field
strength measurement antennas for use with selective level
meters and other RF voltmeters, 1.2 but this approach is more
of an academic project and does not account for the prob-
lems associated with the realities of urban and suburban life.
And one should not underestimate the importance of mak-
ing accurate measurements in the calibration of the instru-
mentation as well as the actual measurements for the trans-
mitting antenna in question. These are NOT the places to cut
corners. Fortunately, there are other acceptable measure-
ment methods that allow amateurs to get “close enough” and
are perfectly legal.

Measurement Techniques

One of the most common techniques available to amateurs
for making EIRP determinations for vertical and loop anten-
nas involves measuring antenna current. When coupled with
accurate estimates of radiation resistance and the gain fac-
tor, calculating EIRP is a breeze:

Peirp = I X R, x G

Where:

PElRP = EIRP in watts

| = measured RF antenna current in amps

R, = estimated radiation resistance in ohnms

G, = gain factor, (“3” for most loops and verticals using per-
fect ground gain values)3

Current is most commonly and accurately measured using
a thermocouple-type RF ammeter (Photo A). However,

www.cq-amateur-radio.com

meters in usable ranges from one tenth of an amp up to three
or four amps for verticals and up to 10 amps for loops have
become scarce in recent years, and those that can be found
may be damaged. Most often, when problems exist, the meter
movements are fine but the thermocouple junctions are dam-
aged. My success rate with hamfest-acquired thermocouple-
type RF ammeters is about 50%.

For verticals, the meter can be inserted into the antenna
lead on the either side of the loading coil at the antenna feed-
point, butis most often found on the high voltage side between
the loading coil and antenna, so ensure that the meteris com-
pletely floating above ground potential to avoid arcing. With
loops, the meter is usually inserted at the feedpoint in the
antenna lead itself. In either configuration, the meter resis-
tance is generally less than an ohm but itis common in broad-
cast installations to use a bypass switch or jumper around
the meter when measurements are not being taken in order
to reduce overall antenna loss resistance.

It's often handy to determine the necessary current required
to achieve the EIRP limit for the band of interest (5 watts EIRP
on 630 meters and 1 watt EIRP on 2200 meters for most)
and that’s accomplished by simply rearranging the formula
and solving for current. Required antenna current can then
be adjusted by increasing or decreasing final amplifier power
output to the antenna. When making current measurements,
the antenna should be both resonated and matched, and the
transmitted signal should be a sine wave carrier (a CW car-
rier is fine). Mismatched antennas can result in erroneous or
diminished results, so keep that in mind. Every dB counts for
our compromise systems.

Another popular and related method for determining EIRP
often used with verticals is to measure the total system resis-
tance (also known as the feedpoint resistance) of the res-
onated but unmatched antenna, using an antenna analyzer
that covers the frequency range of interest. Unlike measur-
ing antenna current to calculate EIRP, this approach doesn’t
need power to be applied to the antenna to make the deter-
mination but taking measurements is very straightforward for
those who can follow directions. This approach can also be
used to check the values determined from other methods and
generally both results should be relatively close.

Making Your Measuerments

The first step is to ensure that the antenna is resonated on
the measurement frequency using an analyzer or even a
“scope match4”. At the antenna feedpoint, the center con-
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Operating Frequency 0.475 MHz
Vertical section (Gv) 43 FEET
Top wires (if used) 100 FEET
Total Length 143 FEET

Degree-Ampere Area, A
Vertical section

(1) by LaPort's equations: Rr=

0.0208 wi

Current into base of antenna

(2) by Friz's equations: TRP 1.03358 W B
EIRP 3.10075 W -
ERP 1.88610 W -

6.39166 Deg-Amps

Frac lambda Sine of Deg
0.0208 WL = 7.472561 Degrees  0.130051 (not used)
0.0483WL = 17.37805 Degrees 0.298675 =It
0.0690 WL = 24.85061 Degrees  0.420254 =Ib
—— G, (1
1 - el iy
(1) o 2 \U/s + I)

0.4964 ohms of Radiation Resistance

CALCULATION OF ERP USING Rr:
1.443 Amperes (RMS**)
“*Note: If your RF ammeter measures "average” current, multiply the reading by ~1.11 to get RMS)

7.4726 Degrees

0.1 dBW 30.1 dBm
4.9 dBw 34.9 dBm
2.8 dBW 32.8 dBm

Figure 2. W@QYSE'’s spreadsheet is based on Laport’s calculations, which utilize the main attributes of a short vertical anten-
na — including physical height and the total length of top loading wires — to accurately determine radiation resistance.
Users can also manipulate RF current values to determine necessary values to achieve a certain EIRP. These values are
referenced to the user-defined antenna attributes. Again, modify only the blue values!

ductor of the antenna analyzer should be connected direct-
ly to the input of the antenna’s loading coil. Ground for the
analyzer is accomplished with a short lead to the antenna’s
ground system. No coax is used here. The ground connec-
tion should be solid on both the antenna side and at the ana-
lyzer. | have soldered a heavy lead to the shell of a PL-259
for the ground connection at the analyzer. | used to use small
alligator clips on the analyzer connections to the antenna but
these really need to be solid connections to ensure low resis-
tance (see Photo B).

The matching circuit should also be removed from the
antenna system as we are trying to determine the value of
resistance for the resonated antenna, not the value required
to match the feedline to the antenna. This is the part that can
get a bit complicated, however, because there are a number
of ways to match an antenna, including split-winding trans-
former, grounding the bottom of the loading coil (autotrans-
former), and an LC network to name just a few. If you are
using transformer coupling, the transformer will have to be
removed for this measurement and the analyzer connected
directly to the loading coil and ground lead. It's handy to
design antenna tuning units with jumpers for this reason. If
the autotransformer approach is used, simply remove the
ground tap connection of the loading coil. In the case of the
LC network, which is what | use in my system, I have a jumper
between the coil tap and capacitor bank that | disconnect to
make measurements. Your measurements should only
include the loading and radiator in series plus the ground
connection for the analyzer.

Once the physical connections are complete, double check
that the resonant frequency has not changed. Resonance is
the point where the reactance (X) value is zero (or near zero
in real world situations). If resonance did change, the match-
ing device was also supplying some degree of loading. This
is not uncommon behavior, but the antenna should be adjust-
ed so that it is once again resonant. At this point, simply read
the value of resistance, which contains all of the loss resis-
tances such as ground, environmental, loading, and con-
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ductor losses and a very small, real contribution in our case
from radiation resistance. My Rig Expert AA-30 analyzer dis-
plays the resistance as “R.” | like to make these measure-
ments with my body located some distance from the anten-
na to avoid any coupling. | rarely see much change, but better
safe than sorry. I’'m not saying you need to read the value
with binoculars from across the backyard, but just be mind-
ful of your location with respect to the loading and radiating
element.

Playing With the Numbers

Now that you have a system resistance value to work with,
its time to play with the numbers. The variation on the for-
mula previously presented certainly can be used in con-
junction with a few other formulas to arrive at the required
transmitter power for the measured system resistance to
achieve 5-watts EIRP, but | like to use a spreadsheet to
help speed the process of manipulating the numbers (see
Fig. 1). This heavily modified spreadsheet® originated from
amateurs on the Radio Society of Great Britain’s RSGB-LF
email reflector back in 2012. It's a reasonable calculation
tool but there were some problems with the original version,
most notably with the way that radiation resistance was
determined. | stripped out all of those calculations, instead
choosing to use a different source for determining the radi-
ation resistance, which was deemed more accurate and
reliable. What remains is another form of the same formu-
la previously specified in addition to current calculations
that are based on applied power to the antenna and feed-
point (system resistance) that was measured in previous
steps. By adjusting the value of applied power (power input),
one can arrive at values necessary to achieve the desired
EIRP level.

I’'ve not said much about radiation resistance up until this
point but the value that you use in your calculations is very
important. If you don’t get this part right, you might as well
not be going to the trouble to make these calculations. There
are a number of methods for determining radiation resistance
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and it is always a derived (never mea-
sured!) value. As | mentioned previous-
ly, the method originally used in the
spreadsheet was a poor estimation,
over-inflating the radiation resistance
value so thatitwas reporting 5-watt EIRP
for much lower power levels applied to
the antenna. In short, the operator was
being “shortchanged” and had the right
to apply more power to the antenna than
the calculations were reporting.

For antenna modelers, radiation
resistance values can be determined for
the unloaded radiator and are often ref-
erenced to the perfect ground gain
model, which helps us remain legal
since real-world values can never
exceed this theoretical value. This is
why the spreadsheet uses a “monopole
radiation factor” of 3, which is a derived
value for the 4.77 dBi attributed to the
ground model for verticals.

For those not interested in the tedium
associated with antenna modeling,
there is another spreadsheet that | like
to use by Neil Klagge, W@YSES, that
was developed with the help of Rudy
Severns, N6LF, and is based on the
highly-accurate Laport calculations for
determining EIRP, radiation resis-
tance’, and antenna current for user-
provided antenna dimensions (see Fig.
2). These calculations are usable for
vertical antennas up to 30° tall (about
175 feet), which will include most of the
antennas on the air and can be utilized
for determining both current required to
achieve maximum legal radiated power
and radiation resistance values for mak-
ing calculations with measured values
of current that were described initially in
this article, in addition to the total sys-
tem resistance method. In both spread-
sheets, only values in blue may be
manipulated.

DO Try This At Home

EIRP determination is generally not a dif-
ficult undertaking using the approaches
described but sometimes the task of
manipulating the values can be over-
whelming. Download the spreadsheets
linked at the end of this article, play with
the numbers that are in blue font and
observe how the various dependencies
change as you change values. It’s fasci-
nating to watch how these values are
interrelated.

A closing note: My April column unin-
tentionally confused EIRP with actual
radiated power. Please see “Oops” on
page 110 of the June issue of CQ for a
discussion. If you have questions or
comments, please contact me at
<KB5NJD@gmail.com>.

www.cq-amateur-radio.com

Notes/References

For your convenience, the following links, in addition to bonus material, may be
found at <http://njdtechnologies.net/cq/>.

1. Field strength measurements by W1TAG: <https://tinyurl.com/y37mselz>

2. ON7YD’s comments on field strength measurements to determine ERP (not
EIRP!): <https://tinyurl.com/yxskzhux>

3. N6LF’s discussion of soil conditions and how monopole radiation factor is deter-
mined: <https://tinyurl.com/y5b73gpe>

4. KL7L’s excellent video tutorial on scopematch: <https://tinyurl.com/y3z6dfag>

5. Modified spreadsheet for total system resistance method of EIRP determination:
<https://tinyurl.com/y6rcw79k>

6. WAYSE's spreadsheet relating antenna physical attributes, antenna current and
radiation resistance: <https://tinyurl.com/y6347obqg>

7. WQYSE'’s discussions of a variety of related topics, including the mathematics
of determining radiated power, current measurements, and associated calculations:
<https://tinyurl.com/y4tk5j4w>

AntatetidRadio'Ratindtahle

A weekly program with guests

Amatgur Radio  from around the world.

: & Simulcast on famous shortwave station
WBCQ "The Planet” on 5130 KHz

Wed 0100 Mar-Nov
Wed 0200 Dec-Feb

Every Tuesday night at 8:00 PM Central

For 75 years the Youny Ladies’ Radio League, Inc.
(YLRL) has helped women find their voice in Amateur
Radio with members of all ages and interests.

The YLRL sponsors a number of certificates for both YLs
and OMs. Members can earn special YL Certificates.

YL-Harmonics is our bi-monthly publication
highlighting what women are doinyg in Amateur Radio.

YLRL gives out scholarships to YLs each year.

For more information on the YLRL, the current dues amounts, weekly YL
Net locations or how to join please go to our website at www.ylrl.org
or contact the Publicity Chairwoman, Cheryl Muhr, NOWBV at
nOwbv@earthlink.net. All Officer information is also listed both
on the website and in each edition of the magazine and you
may contact any Officer as well.

With thanks to the OMs who encourage and support us.

Visit us at www.yilrl.org
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VHF PLUS

BY TONY EMANUELE,” K8ZR

GriDXpeditions, FI4, and More

The K5N team of Dan Bates,
N5STM; Bill Simpson, NSYA; Kyle
De Haas, KA5D; Kourt De Hass.
KB5PRZ; lvan De Haas, KG5UNR; and
Marshall Williams. K5QE, will take to
the road in July with the intent of acti-
vating grid DL89 in Study Butte, Texas,
just west of the Big Bend National Park;
and DL79 in Presidio, Texas, both rare
grids and high on the FFMA’s list of
most wanted grids!. Though the plan is
somewhat fluid as this is written in late
May, the team plans on being QRV on
50 MHz on July 6t from DL89 and from
DL79 on July 9th, depending on actual
station setup and tear-down.

Operation will take place on SSB and
CW whenever Sporadic-E (Eg) is evi-
dent due to the much higher QSO rates
associated with those modes. K5N will
operate FT8 or MSK144 when band
conditions dictate. Following the usual
standard practice, the DXpedition will
transmit the first sequence when oper-
ating the digital modes. The DXpedition
expects to have access to the internet
at both locations and will use the chat
page <http://chat.n5tm.com> available
on the Slack VHF Chat system for you
to contact NSTM.

CY9C St. Paul Island
DXpedition

The veteran team of Murray Adams,
WA4DAN; Pat Dolan, N2IEN; Phil
McBride, VA3QR; Lee Imber, WW2DX;
Bill Engel, K5DHY; Dan Sullivan,
W4DKS; and Will Roberts, AA4NC, will
activate St. Paul Island, Nova Scotia,
Canada, FN97, using the callsign of
CY9C, from July 31st to August 8th on
6 and 2 meters.

Given its location, St. Paul Island is
not an easy grid/DX entity to work
because, for most of North America,
multiple hop Egis necessary. Of course,
FT8 will be a game changer and it is
safe to say that for many people, the
mode will result in a new DX entity on
50 MHz that might not have been pos-
sible on SSB or CW. Conditions will dic-
tate which mode, SSB, CW or FT8, the
team will use during its stay.

c/o CQ magazine
email: <k8zr@cq-amateur-radio.com>
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VHF Plus Calendar

CQ World Wide VHF Contest: July 20th & 21st

Central States VHF Society Conference: Lincoln, NE July 25th - July 27th
ARRL 222 MHz & Up Distance Contest: August 31 & 4th

ARRL 10 GHz & Up Contest: August 17th & 18th

ARRL September VHF Contest: September 14th - 16th

ARRL 10 GHz & Up Contest (Weekend 2): September 21st & 22nd
ARRL EME Contest 2.3 GHz & Above: September 21t & 22nd

The well-equipped station will run 500
to 800 watts to a 6-element Yagion SSB,
CW, FT8, and EME on 6 meters. On 144
MHz, the team will run 1-kilowatt SSPA
to a pair of custom-designed and opti-
mized 10-element Yagis.

The CY9C crew encourages smaller
stations (i.e. low power and a single
Yagiwith or without elevation) to try and

work the 2-meter station. You should
check in on their website <http://cy9c.
com/index.html> for the latest updates.

Buzzards, Satellites and FT4

Bob Yates, W4GCB, of LaGrange,
Georgia in grid EM73, reports that the
Buzzard Net convenes every Monday
evening at 2230 UTC on 50.155 MHz.

Photo A. Bill Koch, W2RMA, standing on 5-story parking garage in Virginia Beach,
Virginia, FM26au, looking toward the north, while scouting locations for ARRL’s
10-GHz and Up Contest. See text for more details. (Courtesy of K1RZ)
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The net averages nearly 100 check-ins
with that number doubling if E is in play.
Net controls are Ed Ekkebus, KE4EE,
and Rob Momon, N4VPI, who follow an
“around the compass” format beginning
north and moving clockwise, continuing
until 0015 UTC or later depending on
activity. Six check-ins to the net will qual-
ify you for a Buzzard number and certifi-
cate. To date, over 200 stations have
earned that honor2.

At the other end of the spectrum, the
IARU Satellite Coordination Panel has
announced the amateur radio frequen-
cies for the Australian 76-GHz CubeSat
CUAVA-1, which is expected to launch
from Japan in July 2019 into a 400-kilo-
meter orbit. The downlink frequencies
are: 437.075 MHz, 2404.00 MHz,
5840.00 MHz, and 76.800 GHz, while
the uplink frequencies are: 145.875
MHz, 2404.00 MHz, and 5660.00 MHz.
Hopefully, the launch will be a success.

The VHF Super Conference was held
in Sterling, Virginia in late April with 200-
plus participants who experienced a first-
class conference in every respect.
Presentation topics ranged from large
vertical arrays for 6 meters to optical com-
munications, with a wide variety of topics
in between. Joe Taylor, K1JT, took the
opportunity to introduce the WSJT FT4
protocol for digital contesting3.

Described as an experimental digital
mode, FT4 was designed specifically for
contesting. Like FT8, it uses fixed-length
transmissions composed of structured
messages with formats optimized to
meetthe minimum standards required for
a valid QSO#4. The FT4 transmit/receive
sequences are 6 seconds long vs. 15
seconds for FT8 (i.e., 2.5 times faster)
and comparable to those of RTTY con-
testing. See the WSJT-X website for
additional details regarding the specifics
of the protocol. As of presstime, the gen-
eral availability (GA) release of WSJT-X
2.1.0, which will include FT4, is sched-
uled for July 15th.

Bill Koch, W2RMA, and Dave Petke,
K1RZ, took advantage of the assem-
bled masses attending the Super
Conference to organize a 10-GHz
“make some noise” activity event
Wednesday evening and Thursday
morning prior to the start of the confer-
ence. Their intent was twofold: To
encourage 10-GHz operation by both
home stations in the general area and
conference attendees willing to operate
portable/rover while Bill and Dave
scouted potential operating sites along
the Atlantic Ocean from Norfolk,
Virginia and north for possible use the
first weekend of the ARRL 10 GHz and
Up contest in August.

www.cq-amateur-radio.com

Dave reached out to experienced
rovers Brian Skutt, N3IQ, and
Christophe Huygens, ON4lY, for advice
on possible operating sites and strate-
gies. Many may remember that ON41Y
roved with Bill Seabreeze® (SK)
W3IY/R. ON4lY was able to attend the
conference, giving it special meaning
forthose who worked the pairinthe ‘90s
and early 2000s.

Armed with suggestions from N3I1Q
and ON4lY, Bill and Dave assembled a
plan that included a total of 13 sites

spread over grids FM26, FM17, FM27,
and FM28. After agonizing over a start-
ing point — further south into North
Carolina or start at Virginia Beach and
go north — they elected to start at
Virginia Beach, FM26au. The location
was chosen because it had a 5-story
parking garage on the beach (Photos A
and B). It also provided good visibility in
the various directions of the 12 other
stations that planned on being QRV
from home or portable on Wednesday
evening and/or Thursday morning.

USB CoNTrOL CABLES
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Dave Petke, K1RZ, FM26au, waiting to receive W2RMA’s
signal. (Courtesy of W2RMA)

Those stations included: W3SZ, W3EKT, W4DEX, W3IP,
K3TUF, K1TEO, N9ZL/R, K8ZR/R, W3HMS/R, K1MAP/R,
K3HWC/R, and WA3USG/R.

By all accounts, the “make some noise” event was a suc-
cess. Many QSOs in excess of 300 kilometers (186 miles)
were made. Ed Bruns, W3EKT, was able to work his fifth
grid, qualifying for VUCC on the band, while Bill and Dave
verified operating sites from Virginia Beach to Delaware.
Many of those sites are conveniently located near ice cream

stands, offering an incentive — and some might claim a
necessity — during what can be a warm 10 GHz and Up con-
test along the Atlantic seaboard. As Bill noted, “It was a lot
of driving but we learned a lot about potential spots and
access. All in all, a fun day and a half!”

On the Bands

The North Texas Microwave Society (NTMS) has aligned its
2-meter activity night to coincide with the Southeast VHF
Group’s (Florida and Georgia) and it paid off in May when
several stations worked across the Gulf of Mexicoon 144.174
MHz using FT8. An example of what was worked was sub-
mitted by Brad Fuller, WQ5S, in EM13. He worked AF5CC,
EMO04; W5AFY, EMO03; N5PGH, EM13; NN5DX, DM80;
NSWDK, EL19; K5GZR, EL29; KO4MA, EL88; and
WB40OMG, EL98, for his best DX of 1,693 kilometers (~1,052
miles). The Southeast VHF Group meets on the FT8 calling
frequency of 144.174 MHz on Sunday night at 2030 EDT
(Monday @ 0030UTC) and the NTMS ops start a half hour
later at 0100 UTC.

Multi-hop Eg was in action the last weekend in May with
many locations in North America taking partin the band open-
ings. A few in the Midwest worked their first Europeans of
the Eg season (Figure 1). Though there are no guarantees,
the last week of June into the first week or two of July his-
torically has seen multi-hop Eg openings to Europe and Asia
on 6 meters.

— 73 and CU on the bands, Tony, K8ZR

Notes:

1. FFMA Fred Fish Memorial Award. Requirements: work & confirm
all 488 Maidenhead grid squares in the 48 contiguous US.

2. See: <https://tinyurl.com/y3mtcagd>

3. Developed by Joe Taylor, K1JT; Steve Franke, K9AN; and Bill
Somerville, G4WJS.

4. Call signs of both stations, an agreed upon exchange of informa-
tion such as grid square or signal report and acknowledgment by both
stations that the information has been received.

5. Sadly, Bill became a silent key in 2005.

VE4VHFB \
\ 4
\J

Figure 1. Six meters came alive in late May as shown in this map from May 24th. (Courtesy of DX Maps <www.dxmaps.com>)
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WHAT'S NEW

Elecraft Releases K4 Transceiver

Elecraft introduced its newest flagship
transceiver, the K4, atthe 2019 Dayton
Hamvention®. The new K4 has taken
many of the best features of the K3 and
P4 line of transceivers and blended
them with a top-of-the-line SDR and a
large touch screen for ease of use.
Elecraft noticed the recent revolution in
direct sampling and SDRs; however,
rather than rush out a new transceiver,
it took the best ideas, tested them, and
quietly merged them into a new kind of
radio.

In particular, operators who’ve used
Elecraft’s K3S transceiver and P3
panadapter will find the K4’s controls
familiar, and its complement of /O com-
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patible with their existing stations.

They’ll also discover the bright, 7-inch touch display, which
combines a large panadapter with three multi-function con-
trols and includes a unique built-in help system.

There are three K4 models to choose from: the basic K4;
the K4D, which adds diversity receive capability; and the
K4HD, which goes a step beyond other direct-sampling
SDRs, adding a dual-superhet module for the ultimate in
blocking and close-in dynamic range.

The K4 and K4D, like other “pure” direct-sampling radios,
do not require crystal roofing filters. Digital signal process-
ing is used to provide advanced demodulation, filtering, and
signal display. The K4HD can operate either in direct-sam-
pling or superhet mode. Typically, the latter is only needed
in the presence of extreme signals.

Flexibility — now and in the future — was a major design
goal for the K4. All of Elecraft’s transceivers can be tailored
to your current needs. Modules are segmented strategical-
ly to allow updates at moderate cost, so you won’t have to
invest in a new radio every couple of years.

With the K4, you can operate at the radio itself or from any-
where — whether it’s your living room, back porch, or
halfway around the world. One K4 can control another,
including streaming panadapter display. You can also use
a tablet, netbook, or desktop PC. When operating the radio
directly, you can use both the built-in large, full-color touch
LCD and an external monitor (HDMI), with different content
combined with arich set of real controls. Elecraft’s advanced
fine-tuning aid, with its resampled bandwidth as narrow as
+/- 1 kHz, is displayed separately from the main panadapter.
You can turn it on by tapping either receiver’s S-meter or by
tapping on a signal of interest.

Per-VFO transmit metering makes split mode completely
foolproof. Band-stacking switches and per-receiver controls
are both intuitive and versatile, adapting to operating con-
text. Usage information on these and other features is just
one tap away, thanks to the radio’s built-in help system.
Application programmers will benefit from the K4’s easy-to-
use command set, including many new commands for set-
ting up the panadapter and audio streams.

The K4 includes dual receive from 100 kHz to 54 MHz.
An internal VHF/UHF module is also planned, but its fre-
guency range has not yet been finalized. The RF signal
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chain in the K4 incorporates parallel hardware processing
of data streams, including a dedicated DSP subsystem.
This, combined with silent, PIN-diode T/R switching,
ensures fast CW break-in. Data and speech-processing
delays are also minimized.

Standard DSP features include easy-to-adjust, per-mode
RX/TX equalization; clean, punchy RF speech processing;
full DVR capabilities; and several built-in data decode/
encode modes. Direct-sampling technology results in an
ultra-flat passband response for clean RX and TX audio.
Since the signal chain is software-defined, the DSP can
be field upgraded to add new algorithms and operating
modes.

The rear panel includes all the RF, analog and digital
inputs and outputs you’ll need to complete your station, fea-
turing three antenna ports for HF and one for VHF/UHF,
external amp RF sample input, ground wingnut, Ethernet
port, two USB ports, RS-232 and ACC, front and rear mic
and key, and HDMI. All K-line accessories are supported,
including amps, ATUs, and our K-Pod station controller. The
HDMI video output supports an external display with its own
user-specified format.

You can upgrade or add options as desired, or as new
technology becomes available. This extensibility applies to
software as well. The K4’s powerful, fast-starting CPU pro-
vides unlimited expansion opportunities.

An optional KAT4 ATU has a nominally 10:1 matching
range. Itincludes three antenna jacks, any one of which can
be selected as an input for one or both receivers. An expan-
sion slot is reserved for a high-performance VHF/
UHF module (expected in 2020), with output of approxi-
mately 15 watts. This module will support all modes. A no-
soldering kit version of the K4 is planned for later release.
Builders will learn about advanced radio technology as they
proceed. All modules are pre-aligned and tested.

A Basic K4 with wide-range dual receive has a suggested
retail price of $3995; the K4D with diversity receive and the
K4HD with a dual superhet module each have a suggested
retail price of $4695.99. For more information, contact
Elecraft, 125 Westridge Drive, Watsonville, CA 95076.
Phone: (831) 763-4211. Email: <sales@elecraft.com>.
Website: <www.elecraft.com>.
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AWARDS

Focus on CQ Awards: iDX - C&Q)’s "Secret" Award

Plus ...

While we continue our search for a successor to K1BV as
Awards Editor, we’ll continue to profile CQ’s own operating
awards with a close-up look at CQ’s iDX Award, an award
aimed at beginners to grow their interest in DXing. —-W2VU

except that very few people even know it exists, espe-

cially those hams it is aimed at — newcomers to DXing
and award-chasing. The CQ iDX Award is an introductory
award, along the lines of old-time Novice awards, which
encourages the development of a DXing “mindset” by rec-
ognizing the accomplishments of those amateurs who make
confirmed contacts with between 25 and 100 different DX
countries (“entities”) through the use of internet-linked
repeater systems or remote bases. Now, before you start
writing to us in ALL CAPS that internet-linked contacts, such
as via D-Star, Echolink, etc., aren’t real radio, keep in mind
that for many new hams, these systems that connect to and
through repeaters provide their first opportunities to make
contact with hams in faraway places. We want to encourage
this, because if you find you enjoy contacting faraway hams
through repeaters and the internet, then you’re more likely
to want to do the same using only the ionosphere. Our goal
with the iDX award is to create new DXers.

Because this is an introductory award, because many
repeater-only hams do not yet have traditional QSL cards,
and because these contacts do/will not count toward tradi-
tional DXing awards, our confirmation requirements are
somewhat more relaxed for this award than for traditional DX
awards (see rules for specifics). However, since it is still an
amateur radio award, we do require that at least one end of
each contact must be made by amateur radio. Computer-to-
computer contacts, while possible on such systems as
Echolink, will not count for this award. At least one person in
each contact must be on the radio. All contacts must be made
after 0000Z on January 1, 2006. For gathering verifications,
we encourage use of technology to avoid the inconvenience,
expense, and delay of postal mail whenever possible. The
complete rules follow.

There’s really nothing secret about CQ’s iDX Award,

RULES: THE CQ iDX AWARD

1. The CQ iDX Award is an introductory award for contacts
made between licensed amateurs in different countries by
means of Voice over Internet Protocol (VolP) linking sys-
tems. These systems include, but are not limited to, IRLP
(Internet Radio Linking Project), EchoLink, WIRES, and inter-
net-linked remote base systems, which use the internet and
VolP to connect amateur radio repeaters and operators. At
least one station in each contact must be transmitting via
radio in the amateur bands (e.g., computer-to-computer
Echolink QSOs do not count toward this award). SWLs may
qualify by monitoring the required contacts and receiving
confirmation from at least one of the stations involved.

2. The basic award is issued for confirmed VolP con-
tacts with amateurs in at least 25 countries. Endorsement
stickers are issued for 50, 75, and 100 confirmed coun-
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Meet the New USA-CA Custodian Brian Bird, NX@X
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tries. All contacts must have been made after 0000 UTC,
January 1, 2006.

3. All contacts must be two-way (SWLs must monitor two-
way contacts). Confirmations are required. For the purpos-
es of this award only, acceptable confirmations include tra-
ditional QSL cards, electronic/online confirmations from
sources approved by CQ (see CQ website for details) and
verifiable emails. All confirmations must contain the callsigns
of both stations, the name, mailing address, and location of
the sending station (if different from the mailing address at
the time of contact) and details of the contact, including date,
time, mode and frequency band used by the sending station
for the contact (if the station accessed the amateur bands
via the internet, the confirmation should indicate “Internet” in
place of frequency), and must state that the contact is via
VolIP (including specific system name). Email confirmations
must also include the sender’s valid email address and must
be dated within 60 days of the contact for which credit is
claimed. CQ reserves the right to spot-check confirmations.

4. Applications should be submitted on the official CQ iDX
Award application (form 2006-A). Reasonable facsimiles or
computer printouts are also acceptable. Contacts should be
listed in alphabetical order by callsign prefix. Listings must
include the frequency band (or internet) used by each sta-
tion, as well as the VolP linking system used. Confirmations
must be verified by one of the authorized checkpoints for the

Help Wanted: CQ Awards Editor

As of this issue’s deadline, we were still looking for a suc-
cessor to K1BV as CQ Awards Editor (as noted elsewhere
in this column, Brian Bird, NX@X, has agreed to take on the
role of USA-CA Custodian). Awards Editor candidates
should be accomplished “wallpaper” collectors with a pas-
sion for discovering and sharing information on operating
awards from around the world, have the time to research
and write a monthly column, and be able to reasonably
express themselves with the written word. If you’re inter-
ested in taking on this role, please contact Editor Rich
Moseson, W2VU, at <w2vu@cqg-amateur-radio.com>.
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CQ DX Awards, or must be included with the application.
Return postage must be included.

5. An SASE must be enclosed with all endorsement appli-
cations. Stations outside the United States must include an
SAE with two IRCs for airmail return.

6. Any altered or forged confirmations will result in perma-
nent disqualification of the applicant.

7. Fair play and good sportsmanship in operating are
required for all amateurs working toward CQ DX Awards.
Repeated use of poor ethics will result in disqualification of
the applicant.

8. A fee of $6 is required for CQ subscribers applying for a
CQ iDX Award certificate. A copy or scan of the latest CQ
mailing label must be attached for the subscriber discount.
For non-subscribers the certificate fee is $12. Endorsement
stickers are $1 each for all applicants. IRCs (International
Reply Coupons) are acceptable in lieu of check or cash,
where available.

9. All contacts must be with land-based or shipboard ama-
teur stations. Contacts with aircraft are not acceptable.
Contacts from international waters are not acceptable.
Shipboard stations must be in the territorial waters of a coun-
try, no more than 12 miles (19 kilometers) from shore, oper-
ating in accordance with that country’s laws and regulations,
and the confirmation must indicate the country from whose
waters the shipboard station is operating. The CQ DX Award
countries list or ARRL DXCC Countries List determines what
entities are considered separate countries. In the event of
differences between the lists, the CQ DX Award countries list
will govern.

10. In the event of any disputes or disagreements, deci-
sions of the CQ DX Awards Manager shall be final.

11. All checks must be made payable to Keith Gilbertson.
Applications should be sent to Keith Gilbertson, KBKG, CQ
DX Awards Manager, 21688 Sandy Beach Lane, Rochert,
MN 56578-9604 USA.

Infroducing CQ USA-Counties Award Custodian
Brian Bird, NX@X

Last month, we announced the appointment of Brian Bird,
NX@X, as the new custodian of the CQ USA-Counties Award
(USA-CA). Our announcement included a basic introduc-
tion, but Brian promised a more detailed one for this issue,
outlining his experience as a county-hunter and his plans
for the award going forward. Here it is... —-W2VU.

Hello everyone, I'm Brian Bird, NX@X, from Duluth,
Minnesota. First of all, | would like to thank Ted Melinosky,
K1BV, for his contributions to the USA-CA award program
these past 21 years as award custodian. THANK YOU, TED!

| am very honored to be selected as your new USA-CA
award custodian. I'm looking forward to carrying on with the
great history and tradition of this award and any challenges
that may lie ahead. Part of being the USA-CA awards cus-
todian is to not only handle the issuing of awards that have
been earned in a timely manner, but giving you the public
recognition so rightfully deserved for earning such a presti-
gious award.

One of the first items discussed with Rich, W2VU, was a
possible refresh of the award rules to reflect the times we
live in today. The few new rule changes announced last
month were generally dealing with the ever-increasing cost
structure for international mailings, electronic award sub-
missions and payments, my contact information, and a cou-
ple of minor wording changes. The updated USA-CA award
rules were updated and posted June 18t to CQ’s website.

As of this writing, | am still waiting for the records to be
shipped from Ted. When I receive them, I'll need a few weeks
to organize and sort through everything so | know where to
begin and what | have. | hope to be all spooled up by the
time you read this. Along with the transfer of the custodian
duties to me and updated award rules, this was also a good
time to update and refresh the plaque for the “Whole Ball of
Wax.” More on this in the coming months.

A little about myself ... | started out in ham radio back in
the early '90s and worked for the awards that most folks start
out with, such as WAS, DXCC, etc. After reaching those
goals I'd set for myself, | gravitated towards working all 3,077
(actually 3,076 at that time) counties as | had a good start
with my previous contacts. | really started getting serious
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with county hunting in the late '90s and earned the “Whole
Ball of Wax” award in 2004 by working and confirming all
3,077 counties on mixed modes. Within the next year, | fin-
ished working them all on SSB while my wife Shari,
KB@MHH, also finished working them all for her full USA-
CA award in 2005. Shari and | have met many friends
through county-hunting and even hosted the national coun-
ty hunters convention in 2011. Chasing and working the
counties has also been a good family bonding opportunity
with my father, Cliff, ACOB. He really got hooked on work-
ing the counties during that same timeframe and earned his
full USA-CA award in 2004.

Quick story ... My father and | were finishing up our USA-
CA awards that same timeframe in the spring of 2004. It
became a little friendly competition between us to see who
would complete the award first. With him down to his last
couple and me looking for my final coveted county, my father
and mother drove out and made a special trip from
Minnesota to Carter County, Montana, to “put out” the coun-
ty mobile for the county hunting group, but more important-
ly, for my last to finish. So the next month, | returned the
favor and made a mobile trip to Clay County, Tennessee, to
put out his last county. | know I'm going to get asked this,
so yes, | did also make a trip a year later to help my wife fin-
ish up herlast county, Talbot County, Maryland. | would not
have heard the end of that if | had not done that for her,
haha. It was a fun time.

Ok, back to a little about myself. My time spent now on the
radio between work and my other interest of aviation has
been to complete my last handful of contacts for the DXCC
Honor Roll and CQ’s 5-Band WAZ award. I'm also working
on finishing USA-CA all CW, with just over 400 to go. A “lit-
tle” side adventure for Shari and me has been getting out
and putting counties on the air. So far, we have put out 1,459
different counties and have completed putting out over 10
different states. So I'm sure at some point we will make it a
goal to put out and run all 3,077 counties.

| can only hope that | serve you all with the same great
service of my predecessors and please feel free to contact
me with any questions that you may have. | hope that you
may find many new counties just up the band...
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DX

BY BOB SCHENCK, N20OO

DXers and Dayton/Xenia

aving just returned from the
H annual Dayton Hamvention®

held in Xenia, Ohio | thought it
might be good to detail my perspec-
tive as a DXer to this year’s event.

| have been attending Hamvention off
and on since 1975. | probably missed
five or six over that span but | never kept
track. In my memory, there have been
three hotels where the DXers gathered.
Some of you old timers will remember
the “Biltmore” from the '70s. When that
hotel closed, the venue moved to the
Admiral Benbow Sheraton Hotel a few
blocks away. After a few years, that
hotel also closed and the main DXers’
venue moved to the Crowne Plaza
Hotel across the street and it has
remained there since then. What |
remember from the old days was a
bunch of “younger” DX enthusiasts and
bathtubs full of iced down beer in mul-
tiple rooms and hospitality suites that
ran to 3 or 4 a.m. every night. Such is
not quite the case anymore. Yes, there
are still a couple of hospitality suites,
and iced beer. But they are generally
almost empty by midnight now. A sign
of our age, and the times, | guess.

The Friday evening DX Dinner, orga-
nized by the Southwest Ohio DX
Association (SWODXA), was always
held at the Crowne Plaza but several
years ago, after a rather poor experi-
ence with the food and the service, the
DX Dinner was moved to the Dayton
Marriott where it remains today. This is
the venue for DX award presentations.
This year, as noted in this column, | was
proud to induct two more into the CQ DX
Hall of Fame. It also hosts the SWODXA
DXpedition of the Year award, which, in
my opinion, has become the worldwide
standard for this acknowledgment every
year. This year’s recipient was the
KH1/KH7Z Baker Island DXpedition.
This year also featured the first Island
Radio Expedition Foundation (IREF)
IOTA Expeditioner of the Year award,
which was presented to Cezar Trifu,
VES3LYC.

The Contest Dinner continues at the
Crowne Plaza on Saturday evening and
Tim Duffy, K3LR, runs Contest Uni-
versity from the Crowne Plaza on

* Email: <n2o00@comcast.net>
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Your editor, N20O; W4 QSL Bureau Manager Paul Sturpe, W3GQ,; CQ DX Hall
of Fame inductee Joe Taylor, K1JT; Gary Dixon, K4MQG; and Richard Williams,
W3OA, after the DX Dinner. (Photo by John Scott, K8YC)

KH1/KH7Z DXpedition of the Year! N1DG holds the SWODXA DXpedition of the
Year award and K6TD holds the Japan International DX Meeting DXpedition of
the Year award, both presented at the DX Dinner. (Photo by John Scott, K8YC)
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Thursday. So, essentially, the Crowne
Plaza has become the “contesters’
hotel.” It is worth noting that there were
a few “issues” at the Crowne Plaza this
year related to the hotel and its location.

Obviously, there’s a lot of mixing
between DXers and contesters. | con-
sider myself a DXer who likes to dabble
in contests. As | get older, the thought
of going on a DXpedition to some unin-
habited island in the sub-Antarctic has
become physically and financially less
appealing. As such, running in a con-
test gives me the adrenaline rush | need
from time to time on the air. But my heart
is on the DX side. But | digress.

| am beginning to wonder if DXers
could consider a move to the hotel
where the DX Dinner is hosted? | am
certainly not the one to do anything
about this other than to float the thought.
| already know of many DXers who stay
at the Marriott. Other than the DX
Dinner, | do not know of any other “offi-
cial” hospitality suites or events that are
held there specifically for DXers. And |
am sure there are many other consid-
erations of which | am unaware. | just
thought that | would state the obvious
and see if anyone in authority has the
same thoughts.

As for the new Hamvention venue in
Xenia, | have been to all three that have
now been held at the Greene County
Fairgrounds. The first year was a learn-
ing experience for everyone. Last year,
appropriate adjustments were made and
it got much better. This year, in my opin-
ion, | felt that the Hamvention folks did a
stellar job putting everything together.
Also worth noting is that the forum rooms
at Xenia are simply awesome, well lit,
large, and air conditioned. The DX forum
was held at a prime time and was well
attended. The Hamvention committee
deserves kudos for a job well done. | felt
that it took over 20 years to finally kind
of figure out the right format for handling
the Hara Arena location, butonly 2 years
to get Xenia set up right. | am also sure
that the Hamvention folks will continue
to make even more improvements in the
future at Xenia. | want to convey my per-
sonal appreciation for a job very well
done.

One last note: Late on Monday, May
27, and into early Tuesday, May 28,
multiple tornadoes ripped through the
Dayton area causing extreme damage
along an eerie path that ran across the
north side of downtown and east almost
all the way out to Xenia. One of the first
things to get hit was the old Hara Arena.
There are multiple pictures online of the
resulting damage. Although Hara had
its issues, it also held many fond mem-
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ories for me from nearly 40 years of
attending the Hamvention there, includ-
ing those hot and sweaty rooms where
the DX forums were held. Fortunately
for me, | also remember many of the
forums, and the people who attended
them. From everything | have seen to
date, the new venue in Xenia is great. |
am looking forward to next year.

CQ DX Hall of Fame Induction

Once again this year, | had the honor of
inducting the newest members of the

Dayton is all about meeting old friends!
Here are Bill Barr, NANX, and Bob,
N200.

The WPX Program
Ccw
3897 ... K4Kz
SSB
4209............ VA3ZNQ 4210. .. ... K4KNO
Mixed
3839. . ... G4CTY 3841, ... IUSIYE
3840.............. K4KzZ 3842 ... .. LA7EIA
Digital
1033........... WA1VGM 1037 . ... .. JE2DLR
1034............ W3LMC 1038 ........... SP5GSM
1035. . ... G4CTY 1039 ... AD@CS
1036 .......oonn e K4Kz

CW: 400: K4KZ. 600: M@DHP. 700: OH1LAR. 2650: KB1EFS. 4900:

W8lIQ. 7900: WA2HZR.

SSB: 450: W5UJ. 700: HBOEFK. 800: OH1LAR. 1050: KE4AKMG. 1600:

HBOMXY. 1750: KGFG. 2800: PT7ZT.

Mixed: 450: W5UJ, LA7EIA. 550: N4CQR. 650: K4WRX, N3DF. 800:
K4Kz. 850: W1KE, MM@RYP. 1000: KBGHL. 1100: OH1LAR. 1750:

JR3UIC. 1800: HBIEFK. 1900: HBOMXY. 3300: KB1EFS.

CQ DX Hall of Fame at the DX Dinner
(Thanks to SWODXA for again provid-
ing this venue). The basics about our
new inductees are in the general CQ
Hall of Fame article elsewhere in this
issue (which also includes inductees
into the CQ Contest Hall of Fame and
the CQ Amateur Radio Hall of Fame),
but | wanted to add a little detail here
about our newest honorees.

Italian DXpedition Team
Silvano Borsa, 12YSB, and his ltalian

The CQ DX Field Award Program

New Awards — CW

4F3BZ....cciiiiiin 75

New Awards — Mixed

KGA4LUN ................. 162 N3INX .., 164

Endorsements — CW

HASWA ... 235 OK1DKR......... 100, 150

Endorsements — Mixed

The basic award fee for subscribers to CQis $6. For non-
subscribers, it is $12. In order to qualify for the reduced
subscriber rate, please enclose your latest CQ mailing
label with your application. Endorsement stickers 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 application
forms for the CQ DX Awards may be found on the
<www.cg-amateur-radio. com> website, or may be
obtained by sending a business-size, self-addressed,
stamped envelope to CQ DX Awards Manager, Keith
Gilbertson, KIKG, 21688 Sandy Beach Lane, Rochert,
MN 56578-9604 USA. Please make all checks payable
to the award manager.

Digital: 350: G4CTY. 450: K4KZ. 500: SP5GSM. 550: N4CQR. 650:
N3DF.700: HA9PP. 850: W1KE, JE2DLR. 900: HBOMXY. 950: EA3UU.
1150: K6FG. 1350: JR3UIC. 1500: HBOEFK. 2150: KB1EFS.

160 Meters: K4KZ, KB1EFS, HBOEFK, K6FG
80 Meters: KB1EFS

60 Meters: KB1EFS

40 Meters: KAWRX, PD@DNA, K6FG
30 Meters: KB1EFS

20 Meters: K4KNO, JE2DLR, JR3UIC
17 Meters: KB1EFS

15 Meters: K4KZ, KB1EFS

12 Meters: KB1EFS

10 Meters: KB1EFS

6 Meters: KB1EFS

Asia: HBOMXY, JE2DLR

Europe: HBIMXY, GACTY, K4KZ, JE2DLR, IUBIYE, LA7EIA
Oceania: JE2DLR, HA9PP

North America: HBOMXY, W3LMC, K4KZ, JE2DLR, ADGCS
South America: HBOMXY, K4KZ, HBIEFK, K6FG

Complete rules and application forms may be obtained by sending a
business-size, self-addressed, stamped envelope (foreign stations
send extra postage for airmail) to "CQ WPX Awards," P.0. Box 355,
New Carlisle, OH 45344 USA. Note: WPX will now accept
prefixes/calls which have been confirmed by eQSL.cc. and the ARRL
Logbook of The World (LoTW).

*Please Note: The price of the 160, 30, 17, 12, 6, and Digital bars for
the Award of Excellence are $6.50 each.
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DXpedition Team were nominated by
the Northern California DX Club. The
group has been prolific in its travels, and
the nomination listed the following major
DXpeditions it has conducted over the
past 20 years: SU1A — Niger — 2002;
Somalia — 600CW - 2005; 600N —
Somalia — 2006; J2OMM, J20RR -
Djibouti — 2007; 9L1X — Sierra Leone —
2008; 9G5TT, 9G5XX — Ghana — 2009;
5V7TT — Togo — 2010; SM2TT — Liberia
— 2011; TU2T - lIvory Coast — 2011;
600CW — Somalia — 2012; TT8TT -
Chad — 2012; XT2TT — Burkina Faso —
2013; TO2TT — Mayotte — 2013; 9J2T —
Zambia —2014; TY1AA — Benin - 2014;
9QYHQ — Rep. of Congo — 2015; 5Z0L
— Kenya — 2015; 3XY1T — Guinea —
2016; TL8TT — Central African Republic
— 2017; J5T — Guinea Bissau — 2017;
TJ2TT — Cameroon — 2018; 9XJT,
9XAdY —Rwanda-2018; TT8RR, TT8XX
— Chad - 2019 (delayed due to securi-
tyissues; 5XAT, 5X@X —Uganda sched-
uled for October 2019.

Over the years, according to NCDXC,
the Italian DXpedition Team has
1,385,650 contacts, not including this
year's operations. According to the
GDXF DXpeditions Honor Roll, the

Were you first licensed
25 years ago and
licensed today?

Then you should join the
Quarter Century
Wireless Association, Inc.

To Join or Renew, Visit:
http://www.qcwa.orgl/join-renew.php

For more information please contact
om@qcwa.org
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Italian DXpedition Team has made 21
‘mega DXpeditions,” more than any
other group that is listed.

The team makes a major effort to work
all of the bands and to leave no geo-
graphic area underserved. The Italian
DXpedition Team has set a very high
standard for operating and QSLing.
Their contributions to the global DX
Community are enormous. In addition,
the Italian DXpedition Team has facili-
tated the donation and transportation of
two ambulances from lItaly to Somalia.

Joe Taylor, K1JT

Already a member of the CQ Amateur
Radio Hall of Fame for his professional
achievements as a Nobel Prize-winning

The WAZ Program

SINGLE BAND WAZ
6 Meter Updates

141 ... DK1FW, 26 Zones  122......EASDBM, 38 Zones

15 Meter RTTY
12 SPETRX

20 Meter SSB
1253 SP6TRX

160 Meter

579....... SV8GFW, 39 Zones

160 Meter Updates

573........... W7AH, 32 Zones 521 ... RN3QN, 40 Zones
546 ......... DK1FW, 35 Zones

ALL BAND WAZ
cw
1026 IZ2FLX 1028 ..o W7GF
1027 oo 1Z8VYU
Digital
83 ZSIXG 8B JAGCIU

1Z8VYU

SSB

5442 1Z8VYU 5444 ... JUTENZ

Rules and applications for the WAZ program may be ob-
tained by sending a large SAE with two units of postage or
an address label and $1.00 to: WAZ Award Manager, John
Bergman, KC5LK, 125 Deer Trail, Brandon, MS 39042-
9409. The processing fee for all CQ awards is $6.00 for
subscribers (please include your most recent CQ mailing
label or a copy) and $12.00 for nonsubscribers. Please
make all checks payable to John Bergman. Applicants
sending QSL cards to a CQ checkpoint or the Award Man-
ager must include return postage. KC5LK may also be
reached via e-mail: <kc5lk@cqg-amateur-radio.com>.

9 Band WAZ

As of May 15, 2019

2136 stations have attained at least the 150 Zone level,
and

1019 stations have attained the 200 Zone level.

As of May 15, 2019

The top contenders for 5 Band WAZ (Zones needed on
80 or other if indicated):

CHANGES shown in BOLD

Callsign Zones Zones WA1FZ 199 26

Needed  W2LK 199 23
AKBA 199 17 W3NO 199 26
DM5EE 199 1 W4LI 199 26
EA5RM 199 1 W4UM 199 23
EA7GF 199 1 Callsign  Zones Zones
H44MS 199 34 Needed
HAOHW 199 1 W6DN 199 17
HA5AGS 199 1 WBRKC 199 21
ISREA 199 31 WOXY 199 22
IKOXBX 199 190on10M WAOMHJ 199 23
IKIAOD 199 1 WA2BCK 199 23
IK8BQE 199 31 9A5I 198 1,16
IZ3ZNR 199 1 EA5BCX 198 27, 39
JA1ICMD 199 2 F5NBU 198 19, 31
JA5IU 199 2 G3KDG 198 1,12
JA7XBG 199 2 G3KMQ 198 1,27
JH7CFX 199 2 HB9FMN 198 10n80 & 10
JK1BSM 199 2 JAIDM 198 2,40
K1LI 199 24 JASGN 198 20n 80 &40
K2RD 199 18 JA7TMSQ 198 20n80& 10
K4HB 199 26 JH1EEB 198 2,33
K5FUV 199 23 K2EP 198 23,24
K5TR 199 22 K2TK 198 23,24
K7UR 199 34 K3JGJ 198 24, 26
K9KU 199 220on15 KS3LR 198 22,23
KBOEO 199 23 K3PA 198 18,23
Kz4v 199 26 K4JLD 198 18, 24
N3UN 199 18 K50T 198 18, 23
N4NX 199 26 KZ2| 198 24, 26
N4WW 199 26 N2QT 198 23,24
N4XR 199 27 N4GG 198 18, 24
N8AA 199 23 N8TR 198 18,23 0n 10
RABAX 199 6o0on10M UA4LY 198 6&20n10
RU3DX 199 6 UN5J 198 2,7
RWOLT 199 2on40M US7MM 198 2,6
RX4HZ 199 13 W5CWQ 198 17,18
RZ3EC 199 1on40M W6OUL 198 37,40
S58Q 199 31 W6TMD 198 34,40
SM7BIP 199 31 WORN 198 26, 19 on 40
SP3RBG 199 2o0on10M WC5N 198 22,26
VE2TZT 199 23 WL7E 198 34, 37
VO1FB 199 19 ZL2AL 198 36, 37
W1FJ 199 24

The following have qualified for the basic 5 Band
WAZ Award:

Callsign 5BWAZ # Date # Zones

FS5VHQ 2132 2019-04-27 152
K7VvVv 2133 2019-04-27 200
JHIODRL 2134 2019-04-28 167
JAOCIU 2135 2019-04-30 184
K1ACL 2136 2019-05-10 166

Updates to the 5BWAZ list of stations:

Callsign S5BWAZ # Date # Zones
LU2DX 2035 2018-05-30 195
ONGBKE 1847 2019-05-10 181
K1BD 1337 2019-05-10 193
K3PA 1941 2016-10-16 198

New recipients of 5 Band WAZ with all 200 Zones
confirmed:

5BWAZ # Callsign Date All 200 #
2133 K7vVv 2019-04-27 1019

Rules and applications for the WAZ program may be ob-
tained by sending a large SAE with two units of postage or
an address label and $1.00 to: WAZ Award Manager, John
Bergman, KC5LK, 125 Deer Trail, Brandon, MS 39042-9409.
The processing fee for the 5BWAZ award is $10.00 for sub-
scribers (please include your most recent CQ mailing label
or a copy) and $15.00 for nonsubscribers. An endorsement
fee of $2.00 for subscribers and $5.00 for nonsubscribers is
charged for each additional 10 zones confirmed. Please
make all checks payable to John Bergman. Applicants send-
ing QSL cards to a CQ checkpoint or the Award Manager
must include return postage. KC5LK may also be reached
via e-mail: <kc5lk@cqg-amateur-radio.com>.

*Please note: Cost of the 5 Band WAZ Plaque is $100
shipped within the U.S.; $120 all foreign (sent airmail).

Visit Our Web Site



The WPX Honor Roll

The WPX Honor Roll is based on the current confirmed prefixes which are submitted by separate application in strict conformance with the
CQ 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, present total. If no up-date, files will be made inactive.

MIXED
8771 ........ 9A2AA  5070........ N8BJQ 3739..WD9DZV 2394 ... AE5B  1813...IZOFUW 1462......DLACW 1260.....URBLEY 1016......... woaL 708 .......... N4JJS
7815.......... K2V 4773 ...WASVGI 3611 ... W200 2368......... HK3W  1767.....JR3UIC  1460......... N6PM  1219........ K6HRT 1012.....N@QVVV 682........... AI8P
7415........ 9A2NA  4771........ 2MQP  3539.......... AB1J 2340........... NE6I 1718........ NSKAE 1447 ... K3XA 1217...... AB1QB 1010........ VE3RZ 680........ JAGJYM
7262......... W1CU 4681.....JH8BOE 3538......... 9A4W 2293 ...WAGKHK 1711....... NS3L  1422....... 2VGW  1167.....WA9PIE 1007........ AA4QE  661............ N3DF
6452 ......... EA2IA 4583 ....... W900 3459...... WaIL  2203........... KU  1667.......... AD3Y 1408.......... NH6T 1153........ N3CAL 1006 .....NORQV 661 ............ AL4Y

6292 .......... KF20 4574....JN3SAC 3099........ N6FX 2176 ........ V51YJ  1652........ N6PEQ 1398.....ES4RLH 1137...YO5BRZ 919....... ON7MIC  633......... TISLUA
5581.....0N4CAS 4561 ......... NNIN 3073 .....IK2DZN 2133 ....... KOKG 1647........ 9A2GA 1361 ........ VA3VF  1136.......... KO9V  919......... KC1UX 621........ K4HDW
5477 ... N4NO  4521........ IK2ILH  2968........ AB10C  2109........ W2FKF 1643 .....SVIDPI 1341....... W1FNB  1116....YU7TFW 913..... K9BO 616......... AC6BW
5489........ S53E0  4462.......... K1BV  2866......... AG4W  2100.......... N7Z0 1616 .......... TAIL 1322..... AA4FU  1107......PY2MC 889.......... Wuiu  609............ R1AV
5355.....KODEQ 4306...WB2YQH 2757 .......... NX@l  2016......... N2WK  1570........ PY5SVC 1301....JFILMB 1100...WA3GOS 835........ K6RAH 605........ IW2FLB
5332......... WI0P 4298........ VE3XN 2697.......... AK70 2013....JH1APK 1568 ........ N3AIU  1301...KBOOWD 1074 ........ WuaD  757........... WB3D 600.... WA3QWA
5262......... I[5RFD 4201 ....... YO9HP  2589......DG7RO 1930......K3CWF 1524 ..NH6T/W4 1301.......... K1DX 1069 .....IZ4MJP 736 ......JASMAT
5294........ YU1AB 3831...... W3LL  2550.......... KGND 1888.....VA7CRZ 1484........ FG4NO  1301........ KM5VI  1032....DGSLAC 726........ JP1KHY
5273........ VE1YX 3821 .. N6QQ 2528........ W6EXK 1828.......... K7LV 1480........ K4JKB 1295 .......... NIGC 1023....N4WQH 718........ KE4PLT

5126 .......... N6JV 3764 .....KQUQN 2508....PA2TMS 1821 ........ PYSFB 1462 ......AC7JM 1280......... WFH 1019....... N6MM  711........... AGIT

SSB
6535........ 0Z5EV  3318......... W3LL 2595........ EA1JG  2098.......... KS5UR 1641........ AE9DX  1209........ N6PEQ 1012........ KU4BP  808........ URGLEY 684........... KooV
5958........ 9A2NA  3274...YU7BCD 2568...SM6DHU 2094.......... IBLEL 1622.......... KS5CX 1187 ....... [Z1JLG  1004.......... K4HB  802........... N6OU 675.......... FiMQJ
5934.......... K2W 3172....YO9HP 2532....... WOIL  2093........ W2wC  1611....... W2ME  1183......... KIHU 1004 ....WASUA 801........... K3XA 655.......... VA3VF
5297 ........... 10zv  3108......... [4CSP  2508....PA2TMS  2088.......... N3RC 1587.......... N3XX 1150....VE6GBMX 1000........ N6MM  766.......... 2VGW  647.......... YBBNT

5198........ VE1YX 3090....WA5VGI 2451.....EA3GHZ 2076 .......... K2XF  1550......IK2RPE  1146.......... SQ7B  978.......... EATHY 763..... K4JKB 644...... JH1APK
5008.......... KF20 3073......... [3ZSX 2443.....JN3SAC 2013 ... NX@l 1442.....DG7RO 1124.....K3CWF 957........ WoQL 758.....IV3GOW 640.......... UA9QYF
4752 ......... EA2IA  3062.....DLBAAV  2362......... AG4W  1988....W4QNW 1388......... NK@S 1112......... NH6T 947........ W6EXK 724...... WFIH 637....... KSWAF
4513........ 12MQP  3050........ N8BJQ 2335.......... KG1E 1955........ EASNP 1386.....IK4HPU 1098.......... KACN 934......... PYSVC 724 ... W3TZ 630........... WG6US
4208 ......... [2PJA  2990........ KF7RU  2326........ CX6BZ 1935....SVIEOS 1371 ... VE6BF 1096.....JA7THYS 931....... YB1AR 717....... KGDAN  624......... K6KZM
3939.......KODEQ 2984......... KI7TAO  2209.....IK2QPR  1879......... K3IXD 1357......... HK3W  1089........ IZ8FFA  929............ NS3L  717........ N3JON 606......... KJ4BIX
3685 ......... N4NO 2936......... N6QQ 2201.......... NQ3A 1874..WD9DZV 1338.......... NE6I 1089.....IT9ABN 919...... KASEYH 714.... YB2TJV 604......... GOBPK
3555.....SV3AQR  2903....... IN3QCI  2200.......... NG6FX 1848.......... AB5C 1334....EA3EQT 1042....IZ@BNR 893....... WIRPM  710........ WAQPIE  600.......... wu1u
3433 ......... NN1N 2658 ........ PT7ZT 2198........ AB10C 1825.......... KQ8D 1312........ N5KAE 1032....DG5LAC 889.......... N3AIU  700.......... N4FNB 600 ......WA3PZ0
3399.......... I8KCI  2857........ 4X6DK 2122 .......... AESB  1812......... K6ND 1262.......... K7LV 1031......... K4CN  875......... K7SAM 700 ........ JATPLL

3333 ........ W900 2650......IK2DZN  2109........ W2FKF  1789...WABKHK 1258.......... N1KC 1031....... IK8OZP 854.......... K6HRT 694 ....... KG4HUF

3333 ....CT1AHU 2623 ........ W200 2105.....KOUQN 1646....VE7TSMP 1222........ YFAR 1022 ........ NW3H 833.....DK8MCT  690........... WG6PN

cw

7131 .WA2HZR 4198....... IZ3ETU 2948 ....IK3GER 2357 ........ WOHR 1744.......... NE6I 1342....VE6BMX 962........... K7LV 821....... HBIDAX 652........ IK2DZN
6878.......... K2vV 4093 ...WA5VGI 2915.......... KATT  2295...EATAAW 1727 ... K6UXO 129 .......... NIGC 944...... AB10C 783.......... YB1AR 629......IV3GOW
5633........ 9A2NA  4046......... [7PXV 2811 ... 0Z5UR  2291.......... N3XX  1691........... KU 129......... AGAW 935......... K3CWF 782.......... FSPBL  620......... AF5DM
5058 ......... N4NO 3974....JN3SAC 2806...WD9DZV 2212..... AC5K 1620......DG7RO 1220........ AA4FU  908............ NH6T  752.......... K6HRT 615 ......JH6JMM
5052......... EA2IA 3584 ....... NNIN 2685 ........ w200 2211..... W3LL  1595........ PY5FB  1210.....DL4CW  903.......... N6PEQ 743...... JASNSR  608........ WIRPM
5043 .......... N6JV 3523 ....... W900 2667 .......... WOIL 2022 ........ AF5CC  1505........... R3IS 1200....KN1CBR  891.....DK8MCT 738 ....NH6T/W4 605 ........... NK@S

5028 .......... KF20 3504....YU7BCD 2615......... N6QQ 2010.......... KSUR 1480......... W03Z 1197....JdH1APK 890............ NS3L  732....... SQ7B  600............ NY4G
4697 .......... Ws8lQ 3318.....K9UQN 2531........ [2MQP 1969 .......... NX@l 1443 ...WA2VQV 1196 ........ N3AIU 889...... N3AIU 722........ WA9PIE 600 ........ IK2SGY
4634........ YU7LS 3279...... IGNNY  2490.......... N6FX 1880.......... N3RC 1389....IT9ELD 1098......LUSOM 864.....YO5BRZ 720............ KACN

4452 .......KODEQ 3214...SM6DHU 2477 ........ VE6BF  1772...WABKHK 1357......... W6XK  1062.......... K3XA 848....... PYSVC 711.. JF1LMB
4394........ N8BJQ 3041 ....... YOOHP 2424...... W2weC 1762.......... K6ND 1348........ VE1YX 1027 .......... AESB  842...... HK3W  692.......... N5KAE

DIGITAL
2629........ N8BJQ 1889......... HK3W  1426........ AB10C 1149... WOIL  1047....RW4WZ 901......... W1FNB  810.......... N3CAL 672.......... K9AAN  611........ JP1KHY
2558.......... NT2A  1790.....JN3SAC  1335.....K3CWF 1129........ NK$$S 1021 ......... NNIN 898........ K9UQN  800......WA3GOS 670......IV3GOW  609............ R1AV
2474 ......... W3LL 1756.....K$$DEQ 1325 ........ W200 1112..... AB1QB  1009...GU$SSUP  866............ SQ7B  798......... KC1UX  668........ KASEYH 600 ........... N1RR
2361 .......... KF20 1734......... AG4W  1259......... N6PM  1093........... KIHU  1002....N$$RQV 858 .......... WuaD  783.......... YB1AR 654 ......JASMAT 600........ ADS$$FL
2348 ......... N6QQ 1704 .....IK2DZN 1254...JH1APK 1091....... VA3VF  971....... JFILMB  830............. NE6I 750....... ON7MIC  652............ N3DF
2218 ......YO9HP 1600....WA5VGI 1250W2/JR1AQN 1090........ K2YYY 966............ NS3L 824..... EA2IA 750 ....NH6T/W4  640.....WA9ONY
2141 ..\WD9DZV  1465.......... N7Z0 1227....ES4RLH 1089 .....AC7JM 947...... 2VGW  812........ URGLEY 708 ... N4JJS  636........ WIRPM
1901 ......... W6EXK  1456.......... N3RC 1206......... NX$$l  1051.....KHBSAT 917......... K7LV 811........ WFIH 681.......... PYSVC 611.... KOV

REMOTE OPERATION

cw MIXED SSB
7319........ K9QVB 3983......... N1RR 2923 ... N1RR
3253 ......... N1RR
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Only in Xenia ... N20O with Kristen Andrews, KB3OQV ... who
also ended up on the front page of the local Dayton newspaper!

By Jason Togyer W3MCK

spurtouscomic.blogspot.com
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astrophysicist, Joe Taylor, K1JT, was honored this year specif-
ically for his contributions to the art of DXing. He was nomi-
nated by both the Northern lllinois DX Association and the
South Jersey DX Association.

Joe’s WSJT suite of weak-signal digital modes has revolu-
tionized DXing, starting on VHF and UHF with modes that
made meteor scatter and moonbounce accessible to many
more stations, and then on HF with JT9 and, most recently,
FT8 (and its new contest-focused derivative, FT4, which is
profiled in this month’s VHF-Plus column —ed). While FT8 was
originally intended for VHF/UHF use, the SJDXA nomination
notes that it quickly found favor on the HF bands as well.

“Very quickly, it was discovered that low-power, very sim-
ple, stations could make contacts on HF that were never
before possible (DX!). Within a year, more FT8 QSOs were
being made than by the established SSB and CW modes, as
documented in ClubLog statistics. It will not replace those
modes, but it became a new weapon in the arsenal of DXers,
many of whom had never operated a digital mode ... (M)ost
large DXpeditions are now including FT8 in their operating
plans ... Not since the invention of single sideband trans-
mission has there been a mode that has taken off so quick-
ly and made itself a part of the DX community.”

— 1 will see ya’in the pileups! de N20O

CQ DX Field Award Honor Roll

The CQ DX Field Award Honor Roll recognizes those DXers who have submitted proof of con-
firmation with 175 or more grid fields. Honor Roll lisiting is automatic upon approval of an appli-
cation for 175 or more grid fields. To remain on the CQ DX Field Award Honor Roll, annual
updates are required. Updates must be accompanied by an SASE if confirmation is desired.
The fee for endorsement stickers is $1.00 each plus SASE. Please make all checks payable
to the Award Manager, Keith Gilbertson. Mail all updates to Keith Gilbertson, KOKG, 21688
Sandy Beach Lane, Rochert, MN 56578-9604.

Mixed

SSB
WACU oo, 239 WAUM ..o, 198 W3LL oo, 184
WAABW ..o, 202 JN3SAC oo, 191 NOFW oo 176
VE7SMP.....ocovovvenn... 201 NAMM ..o 187 DL3DXX oo 175
K@DEQ ..o 198 WABVGI ... 185

Ccw
WACU oo, 249 DL3DXX oo, 203 OK2PO ..o, 184
HASWA ..o, 235 WAUM ..ooooeee, 200 NAMM ..o, 183
DLBKVA ..o, 233 OK1AOV ..o 198 (NZIN) G 177
K@DEQ.......ooiveeenn. 214 WASBVGI ..o, 192 N7WO ..o, 175
JN3SAC ..o, 211 NIDC oo, 190
DL2DXA oo 209 HBODZZ.......ovove. 186

Digital
WACU oo, 192
Visit Our Web Site



CONTESTING

BY DAVID SIDDALL,* K3Z2J

North American QSO Parties and Worked All Europe DX CW
Contests Provide Mid-Summer Opportunities

Plus: Russian and Bulgarian Ops in Annual WRTC-like Competition;
RSGB IOTA Contest Activates Islands Worldwide,; North American QSO Party
Activates Three Modes in Three Weekends, World Radiosport Team

Championship Qualification Rules

to sample mid-summer propagation. Last month, ARRL

Field Day, the IARU HF Contest, and CQ’s own World
Wide VHF Contest were highlighted here. Don’t forget to get
on the air for the last two, which are held during the middle
of this month: July 13-14 for the IARU HF competition and
July 20-21 for the CQWW VHF contest. Last month’s column
has details and links.

If you can’t sleep the night before the CQWW VHF, here’s
an idea: See how many Russian Radiosport Team
Championship (RRTC) stations you can work. Top Russian
contesters will compete multi-single style as teams located
in the field using special callsigns, similar to last year’s World
Radiosport Team Championship (WRTC2018) in Germany.

This competition is on a smaller scale than the WRTCs,
butit was from these annual Russian contests thatthe WRTC
designed its Field Day-style operations when the event was
hosted in Russia back in 2010. Activity will be for just eight
hours, from 0700 through 1500 UTC on Saturday, July 20.
Everyone except the Russian competitors should follow the
IARU HF Championship rules and use any of the logging pro-
grams for that contest. The CQWW VHF and NAQP RTTY
QSO contests begin three hours later, so there’s no conflict.

Later in the month, the Radio Society of Great Britain’s
Islands on the Air (IOTA) contest will play upon the airwaves.
This contest is described briefly below. The important thing
to note is a rules change this year. Signal reports no longer
are part of the required exchange. While not unique — grid
squares instead of signal reports have long been the norm
for VHF and UHF contests — this is the first HF competition
that comes to mind that has dropped signal reports from the
exchange. The island designator used in the exchange is
equivalent to a grid square and this change long has been
discussed among IOTA aficionados.

The North American QSO Party (NAQP), sponsored by the
ARRL’s National Contest Journal, brings out hundreds of
club participants vying for a club trophy that annually moves
to the winning club. The trophy winner is determined by a
unique scoring system based on contest points and the num-
ber of individual club participants. The rules governing the
NAQP club challenge are at <http://nagpc.org/rules.htm>.
This is a three-part domestic contest held on three separate
Saturdays. Each Saturday is devoted to a single mode —
CW, SSB, or RTTY. Power is limited to 100 watts for com-
petitors, and small stations with just wires or a vertical can
do extremely well.

' uly and August offer multiple interesting opportunities

email: <k3zj@cq-amateur-radio.com>

www.cq-amateur-radio.com

Shown speaking at Contest University 2019 in Dayton are
(L-R Bryant Rascoll, KG5HVO, and Chris Hurlbut, KL9A.
Both were WRTC2018 competitors in Germany. Bryant —
who is also the current Newsline Young Ham of the Year —
talked about bringing new blood into contesting. Chris pre-
sented a tutorial on serious contesting from a remote station.
(Photo by K3ZJ)

Finally, we look at the rules that are governing the
WRTC2022 competition to be named a team leader and a
seat in northern Italy at the event itself. Each WRTC organi-
zation adopts its own rules for its version of the event, with the
advice of the WRTC Sanctioning Committee. While many of
the rules are carried over from event to event, changes also
are made each time that may be based on local conditions
and preferences, the evolution of technology, and other fac-
tors. As noted elsewhere in this month’s column, the idea of
portable operations with equal antennas was an innovation
adopted by the Russian organizers in 2010 and carried for-
ward by the organizers of WRTC2014 and WRTC2018. Below
we look at the WRTC2022 qualification rules. (The competi-
tion rules that will govern during the competition itself are
expected to be adopted closer to the time of the event itself.)

Russian Radiosport Team Championship
(RRTC)

The annual Russian Radiosport Team Championship (RRTC),
organized by the Russian Amateur Radio Union (Soyuz
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Radiolyubitelei Rossii— SRR), will be held on Saturday, July
20, from 0700 to 1500 UTC on 40-10 meters, employing both
CW and SSB. This is the Saturday immediately afterthe IARU
HF Championship. Use your same logging program and mod-
ule that you use for the IARU HF Championship.

Highly competitive operating under equalized conditions
was pioneered in Russia around 1980. The Field Day-style
competition is an effort to “level the playing field” by creat-
ing as equal conditions as possible — geographic location,
antennas, power, etc. The RRTC developed over decades
and its structure formed the basis for introducing field oper-
ations and identical antennas at the World Radiosport Team
Championship in 2010 (WRTC2010) that was held near
Moscow. Similar WRTC field operations with identical anten-
nas also was adopted for the WRTC2014 competition
held near Boston, and again for WRTC2018 held near
Wittenberg, Germany.

Between 25 and 30 teams from all over the Russian
Federation are expected to participate, including three or four
youth teams. The callsigns used for this event generally have
been some of the same ones used at WRTC2010, from the
block R31A-R39Z.

Similarteams may be competing with each other in Bulgaria
at the same time under identical rules, but we were not able
to confirm Bulgarian plans by our deadline. If you hear sta-
tions using the callsign block LZOAA-LZDAF and sending a
three-character code as their exchange, those are members
of the Bulgarian contingent. Those stations can be worked
in the exact same manner as the Russian teams and will wel-
come your three-point QSO.

Participants can make QSOs among themselves and with
the rest of the world, so everybody is invited to the party. For
the participants, QSOs outside of their own ITU zone count
the maximum three points, so they will be happy to work you.

Calendar of Events

All year CQ DX Marathon

July 1 RAC Canada Day Contest

July 1 RSGB 80m Club Championship, CW
July 1-7 10-10 Int. Spirit of 76 QSO Party

July 6 FISTS

July 6-7 Marconi Memorial HF Contest

July 6-7 DL-DX RTTY Contest

July 6-7 Original QRP Contest

July 6-7 PODXS 070 Club 40 Meter Firecracker Sprint
July 10 RSGB 80m Club Championship, SSB
July 13 FISTS Summer Sprint

July 13-14 IARU HF Championship

July 13-14 Veron SLP Contest

July 20 RSGB 2nd 40m QSO Party

July 20-21 CQWW VHF Contest

July 20-21 North American RTTY QSO Party
July 21 CQC Great Colorado Gold Rush

July 25 RSGB 80m Club Championship, Data
July 27-28 RSGB IOTA Contest

Aug. 3 European HF Championship

Aug. 3-4 10-10 Int'l Summer Contest SSB
Aug. 3-4 ARRL 222 MHz and Up Distance Contest
Aug. 3-4 North American CW QSO Party

Aug. 4 SARL HF Phone Contest

Aug. 10-11 Worked All Europe CW Contest

Aug. 10-11 Maryland-DC QSO Party

Aug. 17-18 ARRL 10 GHz and Up Contest

Aug. 17-18 SARTG RTTY Contest

Aug. 17-18 North American SSB QSO Party
Aug. 17-18 International Lighthouse Lightship Weekend — ILLW
Aug. 17-18 RDA Contest

Aug. 17-18 CVA DX Contest CW

Aug.17-18 KCJ Contest

Aug. 18 ARRL Rookie Roundup RTTY

Aug. 18 NJQRP Skeeter Hunt

Aug. 18 SARL HF Digital Contest

Aug. 24-26 Hawaii QSO Party

Aug. 24-25 Kansas QSO Party

Aug. 24-25 Ohio QSO Party

Aug. 24-25 SCC RTTY Championship

Aug. 24-25 YO DX HF Contest

Aug. 24-25 50 MHz Fall Sprint

Aug. 24-25 CVA DX Contest SSB

Aug. 25 SARL HF CW Contest

Aug. 31 Colorado QSO Party

Aug. 31-Sept. 1 UK/EIl DX Contest

Sept. 28-29 CQWW RTTY DX Contest
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http://bit.ly/VEKMWD

https://tinyurl.com/yydd2ud9
http://bit.ly/2RsAJ4a
http://bit.ly/1FrFeBc

Summer Slow Speed Sprint https://tinyurl.com/y2u8zgfg
https://tinyurl.com/y3k7a6¢cf
http://www.drcg.de
https://tinyurl.com/y3j7ca3j
http://bit.ly/2FUmeOL
http://bit.ly/2RsAJ4a
https://tinyurl.com/y2u8zgfg
www.arrl.org/iaru-hf-championship
http://swl.veron.nl/Rules_SLP.html
http://bit.ly/2YS3E20
www.cqww-vhf.com
http://ncjweb.com/NAQP-Rules.pdf
https://tinyurl.com/yxar3mmt
http://bit.ly/2RsAJ4a
https://tinyurl.com/y4bxmq5d

http://bit.ly/H2eMg5
http://bit.ly/1FrFeBc
http://bit.ly/21JZcy9
http://ncjweb.com/NAQP-Rules.pdf
http://bit.ly/HOIqQf
http://bit.ly/2vufgcb
www.w3vpr.org/node/325
www.arrl.org/10-ghz-up
www.sartg.com
http://ncjweb.com/NAQP-Rules.pdf
https://illw.net/
http://rdaward.org/rdac1.htm
https://tinyurl.com/yytjqglp
www.kcj-cw.com/e_index.htm
www.arrl.org/rookie-roundup
https://tinyurl.com/y5vgmw3z
http://bit.ly/HOIqQf
http://hawaiigsoparty.org/
www.ksqgsoparty.org/
www.ohqgp.org/index.php/rules
http://bit.ly/I6rx90
www.yodx.ro/en/english
http://svhfs.org/wp/2019-fall-sprint-rules/
https://tinyurl.com/yytjqglp
http://bit.ly/HOIqQf
http://ppraa.org/coqp
http://bit.ly/2RpKsVT

www.cqwwrtty.com

— Contest Calendar compiled by Cathy Ross
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The Russian Radiosport Team Com-
petition was the model for WRTC com-
petitive siting for the past three WRTC
events held in Moscow, Boston, and
Wittenberg, Germany. The original
event will take place on July 20 this
year, and participation worldwide is
welcome during the 8-hour event.

As in the IARU HF contest, multipliers
count once per band even though each
station can be worked for points twice
on each band — once each on CW and
SSB.

Unique to this competition, every two
hours, each team changes its callsigns
and exchange. The teams send athree-
character code as their exchange while
everyone else sends their ITU zone (the
same as in the IARU HF Champion-
ship). You may work the same team four
times on the same band/mode and not
even know it.

Log submissions are accepted world-
wide for the four hours immediately fol-
lowing the end of the contest. The log
submission deadline this year is Sat-
urday, July 20 at 1900 UTC. Computer
checking of the logs commences at 1900,
and the final results are announced
Sunday morning local time. Upload your
log to: <https://tinyurl.com/y5gtgn4c>.
The complete rules in English are at
<https://tinyurl.com/y6gmz8xp>. (Click
on “English” at the top of the screen if
they appear in a different language.)

We usually do not elaborate on com-
petitions with limited participation from
North America, but sometimesitisinter-
esting to review unique contest formats
and accept the challenge to try some-
thing a little different. For those of us in
North America this year, if conditions
are good, | would expect that some of
these stations will be workable on 40
meters at the start of the contest, and
later on 20 meters fromas early as 1100
or 1200 UTC. The stations all are feed-
ing their 100 watts to dipoles mounted

www.cq-amateur-radio.com

Islands
on the Air

Signal reports no longer are mandatory inthe RSGB’s Islands on the Air Contest
(see text for details). This year’s event will be held over the weekend of

July 27-28.

at about 32 feet on 40 meters and to
tribanders at 33 feet on 20 meters.

RSGB Islands on the Air (IOTA)
Contest

Don’t forget the RSGB IOTA Contest,
especially if you live or are vacationing
on an island. This contest attracts good
participation worldwide, but especially
in Europe. Last year, approximately
2,200 logs were submitted. Both CW
and SSB are used on 80-10 meters
(excluding the WARC bands). The 2019
contest period commences at 1200
UTC on Saturday, July 27, and runs
through 1200 UTC on Sunday, July 28.

Note that the rules have been
changed this year in one major respect.
Stations no longer are required to send
signal reports (“59” or “599”). Non-
island stations may just send their ser-
ial number, and island stations may
send just their serial number plus IOTA
island reference (such as “EU115”). If
you are not sent a signal report, log 59
(SSB) or 599 (CW). If you are not sent
a serial number, log “0”.

RSGB provides a handy beginners
guide for new entrants. Checkitout here
at <https://tinyurl.com/y2pvinhz>. Logs
must be submitted within five days of
the contest end at <https://tinyurl.com/
y204o0te8>.

North American QSO Party
(NAQP)

NAQP contests are sponsored by the
National Contest Journal and run twice
each year. There are three separate
Saturdays on which the 12-hour summer
NAQP contests are held, one each for
RTTY, CW, and SSB, in that order. Each
mode runs from 1800 UTC, Saturday to
0600 UTC on Sunday. This year, the
NAQP RTTY launches at 1800 UTC on
Saturday, July 20, and continues until
0600 UTC on Sunday, July 21. CW is
held from 1800 UTC on Saturday, August
3, through 0600 UTC on Sunday, August

4. The final leg, SSB, takes off at 1800
UTC on Saturday, August 17 and ends
on Sunday, August 18 at 0600 UTC.

Complete rules for all three NAQP
events are found at <www.ncjweb.com/
NAQP-Rules.pdf>. Some of the most
expert operators are found in these con-
tests, and major clubs compete for
bragging rights and a trophy based on
scoring all six yearly events. Note that
the maximum output power recognized
for awards is 100 watts. The logs of sta-
tions running more than 100 watts are
classified as check logs.

Worked All Europe DX Contest
(WAEDC) CW

The annual WAEDC CW contest will be
held from Saturday, August 10 at 0000
UTC through Sunday, August 11 at
2359 UTC. Bands used are 80-10
meters (excluding the usual WARC
bands). Note that the rules state that the
IARU band plan should be followed and
further, that for CW, “no operation to
take place on: 3560-3800; 7040-7200;
14060-14350 kHz.” In this competition,
single operators are limited to 36 hours
of operating out of the 48-hour total con-
test period.

A unique aspect of this contest is that
any station activating a WAE country for
the contest from which no log has been
received for the last three years will be
recognized as a “WAEDC Hero” and
receive a special prize. For 2019, these
countries are: 1Ad, C3, HV, JW/b, JX,
OY, R1F, SV/A, and T7.

Note a significant change inthis year’s
rules. The log submission period has
been shorted significantly. Logs are due
seven days after the end of the contest.
Also, don’t forget the recording rule
instituted last year for top competitors.
Upon request of the contest manager,
the top three entrants of every catego-
ry have to send an audio recording con-
sisting of both the received and trans-
mitted signal for the entire operating
period. If a station fails to send the
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requested recording, all not directly
checkable QSOs may be removed. The
complete contest rules are located at
<https://tinyurl.com/y82wy2wm>.

WRTC2022 Qualification and
Competition Rules (Part 2)

Qualifying as a team leader at WRTC-
2022 is not for everyone. Top-notch
competitors fully occupied by family
matters, daily work, or similarly finding
themselves with limited time for ham
activities sometimes do not vie for a
WRTC seat because of the time and
rigor required. Others just are not inter-
ested, have other priorities, or may not
be up to it physically. That being said,
many contesters figure out how to make
time and engineer a serious run at qual-
ifying. It is a matter of personal priori-
ties and interests, as well as an assess-
ment of available station facilities.

An interesting aspect is that the orga-
nizers do not require any sort of state-
ment of intent to enter the qualifying
competition. If you enter a contest, you
are automatically entered into the
WRTC qualifying tabulations. Only after
the qualifying events end must inter-
ested competitors apply to the WRTC
for a team leader slot. The top scorer or
scorers from each selection area who
apply by the deadline will be offered the
team leader seats unless a disqualify-
ing factor is found. The qualifier truly is
whomever makes the cut based upon
published criteria and then applies to
participate in the event.

Scores are calculated for every en-

WRTC2022 organizers receive a $5,000 check from the World Wide Radio
Operators Foundation (WWROF) to kick off their fundraising efforts in the U.S.
From left, Claudio Veroli, 14VEQ, Organizing Committee; Carlo De Mari, IK1HJS,
President; and John Dorr, K1AR, Founding Director of WWROF. (Photo by N6TV)

trant in an eligible event and displayed
on the web in a searchable tabulation
organized by selection area. If you enter
one or more of the eligible contests,
your call and position within your selec-
tion area will be displayed on the WRTC
qualification standings. The standings
information for WRTC2022 will be post-
ed shortly on the group’s website and
be updated continuously as final con-
test results become available. In the
meantime, to see how you did in the
qualifying rounds for WRTC2018,

Oops...
It’s All in the Call

Enjoy the Hobby

The dyslexic transposition gremlins were busy rearranging callsigns for June’s
cover story, “Finding My True North,” by Mark Schreiner. Mark’s callsign is
NK8Q, and we had it right on his article and the first of three mentions in the
table of contents, but transposed his prefix to KN8 in the other two mentions and
on the cover itself. We apologize and will be sending the gremlins to bed with-

out their nidder!
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check out your call at <https://tinyurl.
com/y2mxdx4w>. When available, a
similar listing for WRTC2022 will be
available at <http://wrtc2022.it/en/>.

In an attempt to attain a roughly level
playing field, geographic areas based
on a mix of geography and contest par-
ticipation are drawn up. The competi-
tion for seats is limited to other con-
testers resident in the same “selection
area.” There are 37 selection areas: 10
from Europe, 10 from North America, 7
from Asia, 4 from Africa, 3 from
Oceania, and 1 from the Caribbean.
More than one team may qualify from
some of these areas, but only one-per-
country in most (not all) cases.

The qualifying events consist of 24 eli-
gible contests spread over two years,
starting with the ARRL DX CW contest
in February 2019 and ending with the
CQWW CW contestin November 2020.
The top 12 scores for each operator are
counted for one’s WRTC qualification
score, subject to certain limitations. A
serious entrant usually must compete in
at least 12 of the individual qualifying
events, and many participate in more.

Navigating to qualification success is
enhanced by carefully assessing the
capabilities of the station(s) that will be
used, selection of contests to enter, and
the category in each contest in which to
compete.

Next month, we will explore these
WRTC subjects, and also note news
from the WRTC organizers as they
ramp up fundraising for the event.

— Until next month, 73, Dave, K3ZJ
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PROPAGATION

BY TOMAS HOOD,* NW7US

The Solar Wind

A Quick Look at Current
Cycle 24 Conditions

(Data rounded to nearest whole number)

Sunspots:
Observed Monthly, April 2019: 6
12-month smoothed, October 2018: 4

10.7-cm Flux:
Observed Monthly, April 2019: 72
12-month smoothed, October 2018: 70

Ap Index:

Observed Monthly, April 2019: 6
12-month smoothed, October 2018: 7

cally-stormy days, with a correlated degradation of radio

signal propagation on the shortwave spectrum. The ques-
tion is asked, “If we're not seeing many sunspots, and few if
any solar flares, why are we having days with high geo-
magnetic activity and rough propagation?” To answer that,
let’s review some core ideas involved in space weather and
radio propagation.

The Sun, and each planet, has a magnetic structure. The
Earth has a north pole and a south pole, with magnetic field
lines running between them, forming a donut shape of mag-
netic flux energy. The Sun has a magnetic structure, as well.
It can become quite complex, with several intertwined poles.
The Sun evenreverses its northern and southern poles each
solar cycle.

The Sun’s magnetic field permeates the entire solar sys-
tem, and beyond. This region that stretches from the Sun
outward past the end of the solar system is called the helios-
phere. The magnetic field that originates in the Sun and
stretches out through the heliosphere is called the
Interplanetary Magnetic Field (IMF). The IMF interacts with
the Earth and is a primary cause of space weather.

The IMF sprawls out away from the Sun in the form of a
huge “current sheet,” a vast expanding surface where com-
plex magnetic field lines run from one solar pole far out into
the solar system, then arch back again along this sheet to
return to the sun’s other pole.

We have spacecraft that measure the IMF near the Earth;
one measurement is known as the “B sub-Z" (B.), which pro-
vides a way to observe the polarity at the spacecraft. The
IMF magnetic field lines have polarities that change from
north (seen as a positive B,) to south (indicated by a nega-
tive B,).

The huge solar current sheet that expands away from the
sunis 10,000 kilometers (6,215 miles) thick and extends past
the orbit of Pluto. The entire heliosphere is organized around
this giant sheet, which carries an electrical current that is

In recent months, we’ve noted some rather geomagneti-

*P.0O. Box 29553

Lincoln, NE 68529

Email: <nw7us@nw7us.us>
@NW7US
@hfradiospacewx
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One Year Ago: A Quick Look at
Solar Cycle Conditions
(Data rounded to nearest whole number)

Sunspots:
Observed Monthly, April 2018: 5
12-month smoothed, October 2017: 10

10.7-cm Flux:
Observed Monthly, April 2018: 70
12-month smoothed, October 2017: 75

Ap Index:

Observed Monthly, April 2018: 7
12-month smoothed, October 2017: 10

about 16 orders of magnitude less than that of the current
carried in an ordinary light bulb.

Ordinarily, the current sheet circles the Sun’s equator,
spreading outin a wavy sheet that might resemble a dancer’s
skirt that flies up while the dancer is spinning. As Earth orbits
the Sun, it dips in and out of the main structure of this wavy
current sheet. On one side of the sheet, the Sun’s magnet-
ic field lines point northward. On the other side, they point
southward.

Space is not a vacuum, at least in our solar system. The
Sun’s atmosphere extends very far out from the Sun. Space

LAST-MINUTE FORECAST
Day-to-Day Conditions Expected for July 2019

Expected Signal Quality
Propagation Index (4) (3) (2) 1)
Above Normal: A A B C
2,6, 13, 15-16, 19, 26, 29
High Normal: A B C C-D
1,3-4,7,9, 11-12, 14,
17-18, 20, 25, 27-28, 30-31

Low Normal: B C-B C-D D-E
10, 21-22, 24

Below Normal: C C-D D-E E
23

Disturbed: C-D D E E
58

Where expected signal quality is:

A--Excellent opening, exceptionally strong, steady signals greater than S9

B--Good opening, moderately strong signals varying between S6 and S9, with little fad-
ing or noise.

C--Fair opening, signals between moderately strong and weak, varying between S3 and
S6, with some fading and noise.

D--Poor opening, with weak signals varying between S1 and S3, with considerable fad-
ing and noise.

E--No opening expected.

HOW TO USE THIS FORECAST

Using the Propagation Charts appearing in “The New Shortwave Propagation Handbook,”
by George Jacobs, Theodore J. Cohen, and R. B. Rose.

Find the Propagation Index associated with the particular path opening from the Propagation
Charts.

With the Propagation Index, use the above table to find the expected signal quality associ-
ated with the path opening for any given day of the month. For example, an opening shown in
the Propagation Charts with a Propagation Index of 1 will be poor to fair on July 1, while on July
2 propagation will be fair, then on July 3 and 4, poor to fair conditions, and so forth.

Alternatively, you may use the Last-Minute Forecast as a general guide to space weather
and geomagnetic conditions throughout the month. When conditions are Above Normal, for
example, the geomagnetic field should be quiet, and space weather should be mild. On the
other hand, days marked as Disturbed will be riddled with geomagnetic storms. Propagation of
radio signals in the HF spectrum will be affected by these geomagnetic conditions. In general,
when conditions are High Normal to Above Normal, signals will be more reliable on a given
path, when the ionosphere supports the path that is in consideration. This chart is updated daily
at http://SunSpotWatch.com provided by NW7US.
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in our system is filled with plasma, a low-density gas in which
the individual atoms are charged. The temperature of the
Sun’s atmosphere is so high that the Sun’s gravity cannot
hold on to it. The plasma streams off the Sun in all directions
at speeds of about 300 to 400 kilometers per second (about
1 million miles per hour). This is known as the solar wind.

The speed of the solar wind fluctuates, and sometimes the
wind carries with it magnetically complex plasma clouds.
These clouds are regions where high-speed wind catches up
with slower-speed wind, resulting in a twisting of the IMF’s
magnetic signature.

South-pointing solar magnetic field flux lines tend to con-
nect with Earth’s own magnetic field (think of holding two bar
magnets together, one bar magnet’s northern pole against
the other bar’s southern pole). Solar wind energy can then
penetrate the local space around our planet and fuel geo-
magnetic storms.

Coronal Holes

At times, weak magnetic regions emerge on the Sun.
Because of the weak magnetic structure and the resulting

- ‘Interplanetary Maghetic Field Lines

. BoﬁhShock :

Y—

low density in these regions, solar plasma tends to “pour out”
of these regions, billowing away from the Sun on the solar
wind. These regions are known as “coronal holes” because
of the way solar plasma escapes the Sun’s gravitational and
magnetic hold.

The corona is so hot that the gases in it lose some of their
electrons in the powerful collisions between atoms, becom-
ing ions. This creates “electrified gas,” or “plasma.” The solar
plasma is a mixture of positively- and negatively-charged
electrons.

An example of plasma can be seen by looking at a neon
light. You are looking at plasma; gas inside the tube is ener-
gized to the point where light is emitted. Because plasmas
are electrically conductive, they can steer magnetic fields.
And they are steered by magnetic fields. Over coronal holes,
solar magnetic fields are stretched and dragged into inter-
planetary space by the inertia of the expanding plasma that
spirals out on the solar wind.

The speed of the solar wind is high (on average 600 to 800
kilometers/second) over coronal holes and low (roughly 300
km/s) over the rest of the Sun. Plasma streams that have

Figure 1. A diagram of a portion of the magnetosphere. Note that the magnetotail is huge; it is stretched out far away from
the Earth and the Sun, by the pressure of the solar wind. The Sun-Earth connection involves the ever-present solar wind,
and the Interplanetary Magnetic Field (IMF). The solar wind can cause geomagnetic storms and aurora (see text) during

its interaction with the magnetosphere. Credit: NASA
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Figure 2. The Sun-Earth Connection. NASA and solar scientists watch the Sun in an effort to better predict space weather
— blasts of particles and magnetic field elements from the Sun that impact the magnetosphere, the magnetic bubble around
the Earth. Filled by charged particles trapped in Earth’s magnetic field, the spherical comet-shaped magnetosphere extends
out 40,000 miles from Earth’s surface in the sunward direction and more in other directions, especially out away from the
Sun and Earth, as the magnetotail. Source: Steele Hil/INASA/SOHO

escaped from coronal holes ride the solar wind at much
greater speed than the “quiet” solar wind.

Coronal holes follow the rotation of the Sun, taking about
27 days for a full revolution around the Sun. This means that
if the coronal hole lasts long enough, we’ll see it influence
space weather every 27 days. When a coronal hole survives
to make it around a second time, it is said to be “recurrent.”
Coronal holes, then, are typically long-duration features.

Coronal holes are largest and most stable at or near the
solar poles, and are a source of high-speed solar wind.
However, those holes situated at or near the solar equator
tend to have the greatest impact on the Earth.

The Earth has a magnetic field with a north and a south
pole that is enclosed within a region surrounding the Earth
called the magnetosphere. As the Earth rotates, its hot core
generates strong electric currents that produce the magnet-
ic field, which reaches 36,000 miles into space. The magne-
tosphere prevents most of the particles from the Sun, carried
by solar wind, from impacting the Earth. The solar wind dis-
torts the shape of the magnetosphere by compressing it at
the front and causing a long tail to form on the side away from
the Sun. This long tail is called the magnetotail.

www.cq-amateur-radio.com

Geomagnetic disturbances are generated by encounters with
southward-oriented magnetic fields of the IMF and solar wind,
and the density and speed of the solar wind. The ability of the
solar wind to disturb the Earth’s magnetosphere is a function
of its speed and the strength and orientation of the magnetic
fields. In the presence of a strong southward magnetic field
component (seen as a B, with a negative index), a “connec-
tion” is made between the solar wind’s magnetic fields and the
Earth’s magnetic fields (picture two pole magnets, where the
north pole of one “connects” with the south pole of the other).

If the coronal hole is positioned along the Sun’s equator,
and is facing Earth, the plasma and solar particles from the
coronal hole will pass by the Earth as the Sun rotates. The
enhanced solar wind, dense with the extra solar plasma and
with the speed elevations and variations caused by the coro-
nal hole, buffet the Earth. If the magnetic orientation of the
solar wind is southward, the coronal-hole-enhanced solar
wind causes geomagnetic storms (some with aurora), and
degrades ionospheric propagation for days at a time.
Because the coronal hole may lastlong enough to rotate back
into Earth-directed position 27 days later, these stormy con-
ditions will recur as well.
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Figure 3. Coronal holes appear as dark
areas of the corona when viewed in
ultraviolet light. This large hole area
seen here on 10 September 2002 had
a direct impact on Earth. Coronal holes
are often the source of strong solar
wind gusts that carry solar particles into
space. This one spewed a large stream
of charged patrticles out to our magne-
tosphere and beyond. Solar wind
streams take 2-3 days to travel from the
Sun to Earth, so it probably originated
from the Sun about 9 September. The
magnetic field lines in a coronal hole
extend out into the solar wind rather
than coming back down to the Sun’s
surface as they do on other parts of the
Sun. Although they are usually located
nearthe poles ofthe Sun, coronal holes
can occur at other places as well (see
text). Source: NASA/SOHO —»

Geomagnetic activity is measured
around the world, and is reported by the
“‘K-index.” These worldwide measure-
ments are averaged and combined into
the “Planetary K-index” (Kp), which is
calculated and reported every three
hours. These are then used to calculate
eachday’s “Planetary A-index” (Ap). The
higher these indices, the greater the
geomagnetic disturbance. The K
ranges from 0 (no activity; all quiet) to 8
(major storm level). If the K, rises above
4, it is typical to see aurora; the greater
the Ky, the stronger the possible result-
ing aurora. Of course, the stronger the
geomagnetic storm, the greater the
degradation to radio propagation on the
high frequencies.

The ionosphere is affected by these
changes due to the disturbance creat-
ed by the solar wind. Because the
Earth’s magnetic field becomes dis-
turbed, with quickly moving and chaot-
ic magnetic field lines, the ionosphere
experiences a decrease or even a
depletion of ionization. Depressions in
ionospheric density cause major com-
munications problems because radio
frequencies that previously had been

Figure 4. Coronal holes are large
regions in the corona that are less
dense and cooler than surrounding
areas. The open structure oftheir mag-
netic field allows a constant flow of
high-density plasma to stream out of
the holes. There is an increase in the
intensity of the solar wind effects on
Earth when a coronal hole faces us
(see text). Source: SDO/AIA ——»
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refracting off the ionosphere now punch
through. The Maximum Usable Fre-
quency (MUF) on a given radio signal’s
path can be decreased by a factor of
two during an ionospheric storm event

Coronal

Hole

(a substorm). Storm effects are more
pronounced at high latitudes.

During the declining phase of a solar
cycle (as we are in with the current cycle),
we see more coronal holes than during

.
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the beginning phase of a cycle. At any
time, though, geo-effective (Earth-fac-
ing) coronal holes are a source of frus-
tration for those involved with shortwave
radio communications. Coronal hole
activity often contributes to days of very
poor propagation on the high frequencies
(30 MHz and below). On the other hand,
when these geomagnetic storms and
aurora occur, VHF may come alive via
exotic aurora-mode propagation.

This July, we’ll see days when recur-
ring coronal holes may dominate space
weather. Solar activity will be low to
moderate, so those days affected by
coronal holes will likely exhibit poor HF
propagation. There may be days when
it will be a challenge to hear the station
you’re hunting for, and for another sta-
tion to hear your signals.

I've provided live updates of the K, and
AID indices, as well as other space weath-
er and radio propagation data, at my
webpage, <http://SunSpotWatch.com/>.
Next month, we’ll look at more space
weather science. Stay tuned!

HF Conditions

Solar activity is expected to be at about
the same level as we observed last year
at this time of year — no sunspot activ-
ity. This results in low Maximum Usable
Frequencies (MUFs). Yes, there might
be a sunspot or two, butitis unlikely that
we’ll see any this month.

Even so, shortwave radio listeners
may expect fair openings into most
areas of the world throughout the day
on 22, 19, and 16 meters, and amateur
radio operators may expect the same
on 20, 17, and perhaps 15 meters.
Through the summer, you can expect
propagation between north and south
regions during the daylight hours.
Twenty through 17 meters will be the
strong daytime bands, with 20 (ama-
teur) and 19 (SWL) remaining popular
throughout the year. Reception of sta-
tions located in tropical or equatorial
areas may be possible well into the
hours of darkness. For distances
between 800 and several thousand
miles, expect exceptionally strong sig-
nals. Multi-hop signals will be observed.

For the SWLer, 25 and 22 meters will
remain open from just before sunrise to
afew hours past sunset. From late after-
noon to well into darkness, expect these
bands to offer worldwide coverage.

Thirty-one meters and the 30-meter
amateur band are year-round power
bands with outstanding domestic and
international paths, around the clock.
During periods of low geomagnetic activ-
ity this summer, these bands may offer
long distance DX all through the night.
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OUR READERS SAY...

A Vote For FT8

Editor, CQ:

Have just read and re-read my May 2019 issue; you see, | am a new subscriber
to CQ after a 55+ year drop in my original subscription from my earliest days in ham
radio (January,1956).

FT8 (discussed in “Digital Connection,” p. 64) has been given a “bad rap” by “ama-
teur radio operator syndrome,” a specific disease that affects many of us who are
given bad and/or poor information; or when we make that very first contact with a
new radio and never again read the user manual.

As noted in the CQ May issue, FT8 is great for contest operators and/or DX hunters
who only need a “hello and goodbye” contact. However, in my experience, roughly
one in 10 US stations and one in 20 DX stations will exchange more than the usual
two FT8 exchanges. | have had as many as eight exchanges, taking more than just
a few minutes, similar to a non-digital CW or voice contact.

Back to the user manual, TX MACROS has the ability to send many 13-digit FREE
messages, resulting in more than a “hello and goodbye” contact. | have been on FT8
since January 2018, operating 6-160, including 60 meters, and | am having a good
time using my basic station. It does not matter what time of day or night it is when
using FT8, as | can always find a band with FT8 signals, resulting in new contacts.

So far, | have 13 prepared 13-digit “free messages” [select TAB 2 located below
ERASE on the screen=FREE MSG]. | send one or more of these as the contact dic-
tates, and always end the contact with the built-in 73.

| have no knowledge of other digital modes used, PSK, JT-65, FT-4, FT-9, etc.
and | have not yet learned the benefits of using the “waterfall” on my laptop com-
puter—-too busy having fun on FT-8.

In the spirit of ham radio, | hope to read from you and/or work you on FT-8.

47 & 73,
Dennis Moriarty, KBAGB

Digital Connection editor Don Rotolo, N2IRZ, replies:

Hello Dennis,

Welcome back to the hobby. | am sure you’ll find some things are changed, but
for the most part it’s still about people and communicating. Some of the commu-
nication tools might be a little different, but soldering irons and PL-259s haven’t
changed.

Your point that 13 characters can lead to meaningful communications is not incor-
rect. Indeed, | am sure that | could make myself understood over the distances, a
point | alluded to in my article by mentioning that 13 characters every 30 seconds
is better than nothing when the chips are down. After all, 20 dB below the noise
isn’t something trivial: Most modes would be happy to be recognizable 3dB above
the noise! And, having something so robust definitely removes a lot of the work
from making contacts.

Nonetheless you should keep in mind the ham who spends 30 to 45 minutes on
a contact - like me. You see, | am not normally an extrovert, and speaking with
strangers in person is very stressful for me. A day in the booth at Dayton saps all
my energy, and | have to be alone and quiet for a few hours afterwards to recharge.
On the air, it's the opposite: | gain energy from hearing about others. It is a great
way for me to turn a cruddy day at work into a good one, without resorting to alco-
hol or drugs, as some do.

| know you're just getting started, and it is not always easy to find back issues of
CQ, but now that you have everything connected for FT-8, you also have all you
need to work PSK-31. While you can’t work stations 20 dB below the noise, you
don’t need a lot of power (10 watts is recommended) to go around the world. Plus,
using PSK-31 will give you a much better idea of the value and use of the waterfall
display. | highly recommend downloading and installing FLDIGI for this (and sev-
eral other digital modes). DigiPan is another good program you might consider
instead, but having one is as good as the other, and together they are redundant.
There is a lot of info on these programs on the Internet, and installation and setup
are not difficult. | urge you to give it a try, so you can compare the modes.

If typing isn’t your thing - when | switched from 2 fingers to 3 a few years ago, |
got 50% faster - PSK-31 software also supports macros just like FT-8. But long
ragchews are a lot easier, faster, and technically more challenging. After all, | use
radio because it’s difficult - if | want a clear and perfect voice connection, | use my
telephone.

You mention DMR: | wrote extensively on this mode not that long ago as well.

Thanks for writing, and | wish you well! Vy 73

Don N2iRZ
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View from
solar south pole

View from Earth

Figure 5a (left). The heliospheric current sheet is shaped like a ballerina’s skirt. The sheet extends to the outer reaches of
the Solar System, resulting from the influence of the Sun’s rotating magnetic field on the plasma in the interplanetary
medium. On this sheet ride the solar winds (see text). Credit: J. R. Jokipii, University of Arizona.

Figure 5b (right). The shape of the heliospheric current sheet in March 2000 as calculated by the Blue Horizon super-

computer using data from several spacecraft. Source: NASA

Forty-one and 49 meters offer domestic SWLing propaga-
tion during daylight hours and somewhat during the night,
and the same on the 40-meter amateur band. The tropical
bands (60, 75, 80, 90, and 120 meters) are not noticeably
affected by the solar flux, but are degraded during geomag-
netic storminess. Through the summer, expect these bands
to be more challenging, though less this year than last year.

Overall, daytime bands will open just before sunrise, and
last a few hours after dark. Look higher in frequency during
the day, as these frequencies will be less affected by any
solar storms occurring, and more broadcasters have trans-
missions in these upper bands.

VHF Conditions

July is one of the noticeably more active months of the year
for VHF propagation between stations from about 500 to
about 3,000 miles apart. Strong signals appear on the lower
VHF spectrum, and then quickly fade away. Experienced
VHF DXers know this season as the Sporadic-E (Eg) sea-
son, and July is in the very peak of the yearly season that
begins in May, and ends by September.

Eg propagation affects the highest frequencies of the short-
wave spectrum, as well as the lower to (sometimes) mid-VHF
spectrum. It occurs most frequently during late spring and early
summer. Eg propagation does not typically last very long, but
the openings can be quite strong. The key to Eg is the chem-
istry and physics of Earth’s atmosphere.

Eg propagation tends to occur in two peaks during the day-
light hours centered on either side of noon. Eg occurrence
during the year seems to follow a similar trend, with the main
peak in the late summer, and a second but weaker peak
occurring in the winter. During the winter peak, Eg is most
common just after sunset. The summer daytime peak is in
the morning between 7 a.m. and noon, local time. A sec-
ondary peak occurs between 8 and 10 p.m. However, obser-
vations over many decades show a slightly stronger likeli-
hood of Eg in the morning than in the afternoon or evening.
Despite the apparent greater likelihood of Eg in the morning
hours, however, this diurnal characteristic is much less
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noticeable in the day-to-day casual observation of DXers. In
addition, check for Eg after dark.

If you use Twitter.com, you can follow @hfradiospacewx for
hourly updates that include the Kindex numbers. You can also
check the numbers at <http://sunspotwatch.com>, where this
columnist provides a wealth of current space weather details
as well as links. Please report your observations of any notable
propagation conditions, by writing this columnist via Twitter,
or via the Space Weather and Radio Propagation Facebook
page at <https://fb.me/spacewx.hfradio>.

Current Solar Cycle Progress

The Royal Observatory of Belgium reports that the monthly
mean observed sunspot number for April 2019 was 5.5. The
12-month running smoothed sunspot number centered on
October 2018 was 4.1. A smoothed sunspot count of 5, give
or take about 5 points, is expected for July 2019.

The Dominion Radio Astrophysical Observatory at
Penticton, BC, Canada, reports a 10.7-cm observed monthly
mean solar flux of 72.4 for April 2019. The 12-month smoothed
10.7-cm flux centered on October 2018 is 70.3. The predict-
ed smoothed 10.7-cm solar flux for July 2019 is 66.

The observed monthly mean planetary A-Index (A;) for
April 2019 was 6. The 12-month smoothed A index centered
on October 2018 was 7.1.

Geomagnetic activity this month should be mostly quiet with
fair-to-good propagation conditions, except for those days
indicated in the Last-Minute Forecast during which we expect
degraded propagation (remember that you can get an up-to-
the-day Last-Minute Forecast at <http://SunSpotWatch.
com> on the main page).

| welcome your thoughts, questions, and experiences
regarding this fascinating science of propagation. You may
email me, write me a letter, or catch me on the HF ama-
teur bands. If you are on Facebook, check out <www.
facebook.com/spacewx.hfradio> and <www.facebook.com/
NW7US>. Speaking of Facebook, check out and follow the
CQ Amateur Radio magazine fan page at <www.facebook.
com/CQMag>. — 73, Tomas, NW7US

Visit Our Web Site



2019 CQWW WPX R

Number groups after call letters denote folowing: Band (A = all),
Final Score, Number of QSOs, and Prefixes. An asterisk (*) before
a call indicates low power. Certificate winners are listed in bold-
face. Late logs are listed in Italic. (Note that country names and
groupings reflect the DXCC list at the time of the contest.)

SINGLE OPERATOR

NORTH AMERICA
United States-District 1
WK1Q A 4,091,472 1562 756
(OP:K1MK @K1TTT)
AK1W ! 2,650,428 1374 621
(OP:K5ZD)
WV1K ! 2,646,340 1359 614
(OP:N1IXF)
K1SM ! 692,265 695 399
WX1S ! 423,258 392 318
N1MD ! 380,640 507 305
NC1CC ! 376,030 578 310
AA10 ! 328,950 393 255
WA1SS ! 306,660 493 285
KR1CW ! 257,754 406 266
(OP:W1CTN)
WI1TO ! 242,292 340 244
WK1J ! 195,808 339 211
NGEE ! 193,050 249 198
W2DAN ! 190,292 423 226
W1SJ ! 183,920 381 209
NV1Q ! 149,730 322 210
W1HBR ! 131,202 308 222
WA2HIP ! 76,752 231 144
NG1I ! 58,875 209 125
K1RO ! 51,054 197 127
WB1AEL ! 40,341 142 119
K3IU ! 31,240 126 110
KV1J 14 22,374 172 113
*W1ARY A 415,896 565 312
*KB1LRL ! 238,854 394 242
*KA1C ! 232,440 422 260
*NN1D ! 200,859 356 213
*W1DYJ ! 161,408 299 194
*N1API ! 118,784 232 232
*NA1S ! 92,565 209 153
*KG1V ! 83,398 216 161
*AE1T ! 41,890 153 118
*AB1ZQ ! 40,710 166 115
*AA1SU ! 39,055 154 107
*KC1SA ! 36,153 175 117
*W1IMJ ! 25,245 135 99
*WATN ! 3,520 50 44
*K1LHO ! 3,071 47 37
*W1ZFG ! 1,296 28 27
*K1ECU ! 825 16 15
*KJ1J ! 336 14 12
*AB1J 14 45,675 180 145
*K1NZ ! 112 8 8
WK1Q A 4,091,472 1562 756
(OP:K1MK @K1TTT)
AK1W ! 2,650,428 1374 621
(OP:K5ZD)
WV1K ! 2,646,340 1359 614
(OP:N1IXF)
K1SM ! 692,265 695 399
WX1S ! 423,258 392 318
N1MD ! 380,640 507 305
NC1CC ! 376,030 578 310
AA10 ! 328,950 393 255
WA1SS ! 306,660 493 285
KR1CW ! 257,754 406 266
(OP:W1CTN)
W1ITO ! 242,292 340 244
WK1J ! 195,808 339 211
NG6EE ! 193,050 249 198
W2DAN ! 190,292 423 226
W1SJ ! 183,920 381 209
NV1Q ! 149,730 322 210
W1HBR ! 131,202 308 222
WA2HIP ! 76,752 231 144
NG1I ! 58,875 209 125
K1RO ! 51,054 197 127
WB1AEL ! 40,341 142 119
K3IU ! 31,240 126 110
KvV1J 14 22,374 172 113
*W1ARY A 415,896 565 312
*KB1LRL ! 238,854 394 242
*KA1C ! 232,440 422 260
*NN1D ! 200,859 356 213
*W1DYJ ! 161,408 299 194
*N1API ! 118,784 232 232
*NA1S ! 92,565 209 153
*KG1V ! 83,398 216 161
*AE1T ! 41,890 153 118
*AB1ZQ ! 40,710 166 115
*AA1SU ! 39,055 154 107
*KC1SA ! 36,153 175 117
*W1MJ ! 25,245 135 99
*WA1N ! 3,520 50 44
*K1LHO ! 3,071 47 37
*W1ZFG ! 1,296 28 27
*K1ECU ! 825 16 15
*KJ1J ! 336 14 12
*AB1J 14 45,675 180 145
*K1NZ ! 112 8 8
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Line Scores

K2NV
N2CU
K2RET
WS9M
K2RB
KB2CKN
WB2WPM
WGC2L
W2YK
WB2PJH
NT2A
KE1IH
W2LE
K2QB
W2JK
KA2AEY
K2PAL
K2XA
KG2LST
KC2KZJ
N2MM
WW2DX
W2DFC
W2TT
K2UF
WR2G
*KF20
*NY6DX
*N2HMM
*KA2D
*NS2N
*K2AL
*WB2COY
*KC2WUF
*KS2G
*WATFXK
*AC20C
*WA20QAU
*N2FF
*WB2NFL
*K2DAR
*W2Jv
*ND2K
*K3UK
*W2DXE
*KD2DVW
*K2TV
*W2XK
*AG2AA
*AH20
*K2YR
*AK2S
*KINY
*AC2QH
*W2KYM
*KD2DXJ
*WO2N
*KB2URI
*KU2M
*WB2NVR
*N2YBB
*N2MUN
*N11BM/2
*W2VTV
*K2DFC

AA3B
N3QE
W3FV
KA3GIK

K2LNS
W2CD0
AA3S
K3MD
W2GPS
AB3CV
N3XL
NF3R
WASAAN
KW3A
N8WXQ
K3AU

K3PP
KG4USN
W8LYJ
NN3RP
K3ATO
N3FJP
W3GVX
K3UL
KC3DRZ
K3TEF
WN3I
N3DUE
KD3TB
W3MF
K30Q
4U1wWB

District 2
A 903,150
! 701,362
! 610,368
! 568,480
! 515,680
! 292,575
! 286,620
! 254,358
! 247,687
! 174,867
! 98,236
! 88,060
! 85,470
! 84,838
! 54,016
! 38,350
! 34,452
! 9,512
! 2,988
! 1,482
14 879,660
! 857,760
! 3,500
! 3,243
7 206,496
! 11,660
A 1,067,392
! 852,550
! 633,204
! 519,183
! 300,852
! 260,308
! 243273
! 155,820
! 149,100
! 143,902
! 111,834
! 111,300
! 86,636
! 82,852
! 56,028
! 52,745
! 39,804
! 36,108
! 23,166
! 12,610
! 12,561
! 9,420
! 8,874
! 6,100
! 5,883
! 5,104
! 3,515
! 2,356
! 1,980
! 1,696
! 1,144
! 3
14 398,195
! 72,160
! 62,757
! 55,242
! 16
7 209,720
35 73,114

District 3
A 6,363,225
" 3,576,573
" 2,817,944
" 2,190,460

) 1,462,447
) 1,337,628
' 973,352
) 921,120
" 494,490
) 420,985
) 297,184
) 266,252
" 214,136
) 206,944
) 206,205
" 170,310

) 153,135
) 131,744
' 120,109
) 79,315
) 60,060
) 48,070
) 40,940
) 36,736
) 32,745
) 24,832
) 21,080
) 20,114
' 11,466
) 3,024
" 1,188
14 123,750

790
740
661
755
632
492
469
374
341
387
193
243
211
242
184
168
127

446

857

693

652

620
(OP:W3FIZ)

521

474

421

456

318

269

251

257

232

223

233

210
(OP:K2YWE)

205

184

179

145

140

115

92

128

111

97

85

89

63

28

22

225
(OP:AJ3M)

NY3B
N3ZP
*WW3S
*W3RGA
“K3RWN
“N3ATE
*KB3LIX
*K3AJ
*KE3GK
*K3URT
“KQ3F
*KE3ZT
*K3NDM
*KA3FZN
*N3HEE
*AJ3DI
*ND3R
*WA3ZSC
*AJ3C
*AB3XJ
*W3KB
*K3STL
*N3CHX
*N5TB
*NE3R
*NC3P
*NG3Y
“N3WT
*AI3KS
*KASPMW
“KN3A
*N3VN
*NS3X
*N3MWQ
*AB3SX
*WA3MD
*N3WMC
*KX2S
*N3RDV
*WS3C
*W3BUI
*N3JIX
*W3DQT
*AA3EE
“K3LT
*N3WD
*K3UA
*W3IDT
*W3FA

KAGMH
N6AR
NR40
K5EK
WS6X
K4FX
ADAEB
N4QS
AA4DD
KT4Q
K8AC
WJ2D
N4zz
WHIE
NS4X
K4XL
WA4GKM
AF4RK
K2WK
Al4WW
ADATJ
K5VIP
KA1AF
WB4YDY
N4CF
K4NV
WA1GKT
K8LF
WA4UK
K4GM
KM3U
KY4NA

N4CW
W3SA
W3YY
NY4l
N4WwW
K4KGG
NR3X

NI7R
K4vD
W2YE
AA4CF
KaMI
K4AFE
K8KI
N4BCB
W4uT
N2LEE
N4UEZ

Y Contest

128,128
14,396
959,104
854,700
491,808
386,316
249,755
213,192
205,994
175,112
138,567
121,824
103,680
95,931
93,073
81,322
78,814
75,118
69,185
69,000
59,850
54,696
40,064
34,814
33,078
29,488
27,250
25,344
23,364
18,144
17,328
16,942
15,075
12,160
11,830
10,921
10,362
6,776
4,956
4,922
3,705
2,340
1,100
798

594

532

78
83,808
2,288

District 4
1,793,704
1,590,924
1,349,964
1,342,632
1,218,150
1,114,920
1,035,776
1,004,625

969,848

890,416

864,860

662,075

601,725

593,135

519,435

519,048

460,600

458,920

444,242

411,220

406,144

397,823

396,900

392,660

380,770

354,548

324,318

319,658

309,600

304,896

274,833

270,137

254,012
227,916
199,272
194,238
181,008
151,657
150,258

144,724
133,770
117,120
113,032
101,440
101,024
82,044
75,123
64,308
56,914
51,943

1180
1100
1192
963
1045
937
981
827
922
957
894
652
668
633
799
504
729
622
533
558
556
450
546
541
511
490
537
441
568
500
502
401

317
426
298
366
353
265
324

320
255
252
270
228
259
247
206
229
216
156

176

472
385
327
294
239

212
209

484
569
462
516
450
456
448
475
428
464
415
373
355
379
315
324
329
308
302
290
304
313
300
290
290
302
283
277
258
256
261
259

(OP:KE4KY)
251
234
228
218
216
187
237

(OP:N4YDU)
194
182
192
199
160
164
159
153
138
143
127
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KC4SAW
K4RO
NJ4F
W4BCG
WA4UEF
N3KN
KN4BIT
NR4C
WDIGMK
ND4G
W4VIC
WX4wW
KG6MC
NA4W

WIIL
KT40
K9oMm
KaWW
WA2PCN
KT4RR

*KK9A
*AA2MF
*W4LC
*AB4SF
*W4PJW
*KF4FC
*KG4IGC
*K8RGI/4
*AAALS
*KK4HEG
*KC4WQ
*KS4YX
*KW4J
*KS4S
*WB4YDL
*K2PS
*K2MK
*NU4E
*KD4ADC
*Ku4v
*KM4FO
*Al4GR
*K4RJW
*KJ4M
*WATM
*N3CKI
*KQ4LA
*NC4MI
*K4MIL
*K4wQ
*WABOJR
*W4JSI
*K1GU
*N4UC
*AE4Y
*W5VS
*K2TE
*W4JHU
*K4JNT
*NO4Y
*AAGO
*WB8SKP
*N4AU
*KN4DXT
*AA4JQ
*N1RM
*KF4QFJ
*WJ4HCP
*KASMTT
*N5SMQ
*WAEE
*WW4DD
*KC3EF
*W4DAN
*W4NBS
*KY4KD
*KG3V
*WA4PFM
*KK4R
*AJ4uQ
*NE4EA
*NQ4K
*KC4EZN
*WKIM
*WATI
*K4VBM
*WN8Y
*N4LF
*K4KzZ
*AK4HB
*WAWNT
*N4TL
*K4LPQ
*N9DIX
*NU4N
*K3YDX
*N3CZ
*KS4X
*K3KZU
*KM4MK
*KE4QCM
*KDALEM
*KX4KU
*K4llY
*K4RKY
“K4QR
*KU4PY
*W4UAL

*W4RRE

98 .

! 50,407
! 49,440
! 24,816
! 21,165
! 21,160
) 19,210
! 17,355
! 16,960
! 15,228
! 12,480
) 8,832
! 5,665
! 4,680
28 1,457

14 51,471

A 3,844,440
! 942,028
! 663,995
! 459,792
! 422,712
! 422,196
! 342,649
! 288,850
! 286,464
! 272,552
! 263,088
! 240,714
! 233,716
! 209,397
! 195,720
! 172,144
! 153,252
! 146,880
! 123,192
! 116,512
! 115,710
! 111,540
! 110,505
! 92,904
! 81,162
! 80,640
! 76,587
! 71,248
! 67,635
! 63,315
! 61,134
! 59,040
! 51,118
! 50,116
! 45,313
! 45,000
! 42,036
! 41,328
! 40,768
! 36,273
! 34,662
! 31,411
! 27,972
! 27,170
! 26,728
! 26,378
! 24,464
! 23,403
! 22,790
! 20,010
! 19,680
! 19,360
! 18,675
! 17,290
! 15,604
! 14,600
! 14,560
! 14,058
! 10,320
) 10,143
! 9,114
! 8,835
! 8,024
! 7,370
! 7,200
! 6,720
! 6,534
! 6,200
! 5,450
! 4,042
! 3,648
! 3,003
! 2,904
! 2,898
! 2,160
! 2,079
! 2,046
! 1,820
! 1,104
! 924
! 540
! 252
! 221
! 140
! 64
! 42

2
21 3,354
14 40,800
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205
204

160

(OP:KAWI)

133

44
603
317

24
275

(OP:W5MX)

724
428
395
309
309
302
277
265
256
248
261
258
238
223
210
212
198
180
174
176
174
169
159
158
162
144
147
146
135
135
138
144
122
134
113
120
124
112
112
113
106
101
108

95
104

(OP:K4CWW)
136

*N@SMX
*KS4AA
*WN4AFP
*KS@CW
*K4FT
*K0o8V
*WGSAI

K5DU
N5SHC
AD5XD
NTSV
WMSDX
W5PF
AC4CA
K5XH
N5XJ
W2GS
KE50G
K5GZR
N5DD
W5NE
N6GR
AG5S
K5Cl
KF5VRD
WABLXS
N5ATM
KD5R
KKsI

KK50Q
KZsMM

Wwas00
WB@TEV
*WBSTUF
*K8LS
*NNST
*NSKWN
*KSDHY
*NN50
*KC5WX
*N5RLM
*W5CMM
*AC5AA
*“W@zZW
*W5LA
*WB5BHS
*WQ5L
*AESP
*KEWW
*WASLFD
*K5TXM
*KE5LQ
*NSEKW
*NSYT
“K@GEQ
*K5CRJ
*WKST

*KC5RGQ
*WB5K
*KF5BA
*KG5WJZ
*AF5CC
*KG5LRP
*N5KXI
*WB@RUR
*AJ4F
*AD5LU
*N5SXE
*WA9AFM/5
*K7ZYV
*NSUWY
*KD5J
*NAS5J
*AESMM
*KG5U
*NSKAE
*KD5CFB
*KGSTHG
*K51B

WQ6K
NW6P

K9YC
NB6U

W6SX
NFGA

K6TD
WX6V
K60K
WB6JJJ
AK6M

N3RC
N6QQ
AG1RL

WE6Z
WGRC
NC6R
K6TQ
WAGI

1,053
413,400
84,940
50,600
29,988
5,292
3,822

District 5
2,402,848
1,252,679
1,120,419
1,042,930

579,348

482,436

412,296

331,100

330,270

217,251

213,157

163,976

91,680

79,515

72,668

67,144

66,430

41,114

32,132

31,992

22,264

10,160

3,150
1,680

2,371,200
414,176
451,400
376,567
308,610
300,188
218,694
159,790
142,006
138,128
119,880
112,404
111,996
109,431
107,085
106,760
103,360

78,375
78,312
60,060
58,801
55,675
47,291
45,840
44,000
40,608

35,712
31,065
29,044
25,344
24,459
21,808
21,146
14,960
14,040
13,527
13,500
13,280
12,312
8,236
7,668
5,564
4,108
3,780
1,684
1,260
108,896
106,760

District 6
2,084,808

1,692,141

1,600,043
892,470

828,181
510,085

505,680
477,964
440,685
424,560
422,550

367,040
359,078
343,910

315,840
278,384
241,530
188,880
182,427

423
208

1524
1530

1371
1063

1034
490

796
647
664
702
744

732
519
621

634
602
558
526
478

27
300
155
115
98
42
39
(OP:K4CWW)

631
527
459
470
363
324
328
275
303
239
259
199
160
155

(OP:W5PR)
600
301
370
289
254
284
254
190
202
194
180
174
183
193
165
170
170
165
156
156
127
131
131
120
125
141

(OP:N2IC)
124

170

506
(OP:N6IE)

517
(OP:WOKKN)

503

426
(OP:NBZFO)

389

289
(OP:KBXX)

344

331

315

305

313
(OP:K6MM)

296

302

289
(OP:W1SRD)

282

274

249

240

219

N6HE
KGEU
KO6LU
K6RC
K50A
KGHGF
NN6XX
Al60
weoal
KGRIM
NAGO
KMl
WGRKC
N6WT
WGEIA
ND2T
WGTK
NT6F
KGELE
NE6I
W6MOB
NK6A
AGBAY
AFGSA
W6JBR
K6ZH
W6GSQ
WG6FB
KE3BK
KM6l
NNGNN

WAGBURY
WUBK
K6MR
NJ6G
K6DAJ
W6RIG
WX58

*KM6Z
*NG60

*KEGGLA
*AE6JV
*N6LL
*KW6S
*KEGSHL
*N6JNL
*AlI6V
*N6GP
“KOXB/6
*K6BIR
*N2CJN
*KE6QR
*W6SR
*K6MUG
*AAGMK
*AG6AG
*KMG6HB
*KABW
*KF6F
*N60IL
*W6SFI
*N6UTC
*N9BD
*K6QCB
*AJ6CY
*N5YJZ
*WM6T
*KF6RY

*N6BHX
*KD6GWH

WK7S

KO7SS
WZ7ZR

W7YAQ
WA7AN

K7AR
NONA
WC7Q
W7XQ
W7V0
W7CT
KI6QDH
Wuew
K7JQ
WR7Q
AK70
N7UVH
W7QDM
KZ1W
K7GS
AD7XG
K7BVT
KN7K
W7VXS
W7BP
NG7M
KO7I
KX7L
K6UM
K7EG
KB7AZ
KT7G
W7Z8B

173,557 434 197
160,262 384 227
149,100 415 210
137,685 365 201
134,724 397 206
117,055 418 205
116,127 401 207
107,146 286 169
106,622 319 178
101,032 324 173
96,496 327 163
94,221 309 171
92,708 261 172
92,049 296 183
86,716 271 163
74,740 314 185
58,830 226 159
52,096 207 128
51,512 226 137
48,230 210 130
41,992 162 116
33,840 173 120
33,300 164 111
33,124 140 98
30,870 146 105
27,550 109 95
27,378 159 117
25,900 148 100
22,660 150 103
18,288 111 72
15,870 103 69
(OP:WBXK)
11,323 81 67
7,080 73 59
5,808 57 48
2,838 38 33
2,291 34 29
380 20 19
1,640,640 1010 480
(OP:N6DE @W6YX)
268,319 616 251
260,355 543 255
(OP:K6GHA)
180,978 451 217
103,916 339 166
95,931 283 171
85,512 271 168
68,295 263 145
56,290 214 130
47,790 248 135
40,300 196 130
28,428 169 103
25,410 158 105
20,250 131 90
18,816 140 98
17,974 129 86
16,464 110 84
15,738 123 86
11,792 86 67
10,478 86 62
8,357 77 61
7,370 77 67
6,200 52 50
4,717 61 53
3,276 51 39
2,964 41 39
2,760 49 40
1518 27 23
774 18 18
576 23 18
141,705 431 235
(OP:W6ZL)
620 21 20
45 5 5
District 7
2,647,040 1888 640
(OP:K6LL)
1,453,998 1301 546
1,053,504 936 472
(OP:W7ZR)
993,738 1043 437
978,147 1216 433
(OP:K9DR)
576,288 718 368
542,188 827 356
418,806 766 318
354,300 651 300
336,753 671 279
247,345 466 259
241,175 528 275
231,710 517 235
199,836 489 234
196,666 514 214
194,640 512 240
193,600 556 242
185,313 421 223
169,884 336 198
165,770 381 242
126,690 296 206
103,228 301 197
81,840 276 165
77,506 248 143
58,976 233 152
58,725 215 145
52,752 252 157
47,790 212 135
45,864 189 126
40,626 143 122
37,823 176 109
29,484 153 108
28,512 138 108
Visit Our Web Site



KaIP
N7EPD
K2RD
KM6CQ
N7NM
W7Wp
K@JJ
W7SLS
KY7M
KF7U
WG7X
WIPL
WGE0AT
AATY
W7PU
K7XC
KI7DG
K7HPT
K8IA
N6SS
KW7MM
*K7TQ
*W8WOM
*AKGA
*W7CD
*N7ESU
*W7C0
*NG7Z
*N7ZUF
*K7AZT
*N7XCZ
*W7WSV
*NE70
*K7VAP
*N7VS
*AA4Q
*N1JM
*AF7NX
*WA7YAZ
*K7RR
*WS7V
*K6DGW
*WAGWWW
*KB7ABJ
*KD7RUS
*KF7GMV
*KB7AK
*N7AME
*KC7V
*WQ3U
*WA7SHP
*K7TMY
*N7NTQ
*K7MK
*K6ST
*WA7BRL
*KJ9C
*N7UJJ
*K7RBT
*K7GGG
*KK7MA
*KE7GKI
*WA7CPA
*AF7QD
*K7JSG
*N7GOA
*K7CCC
*K7MM
*N7JI
*KU7Y
*KW7WP
*KR7X
*N7VEA
*NK9I
*W7JSD
*AATEA
*WB7BWZ
*K7HKR
*WB3JFS
*AG7CC
*KU7T

N8BJQ
W8TWA
N8CWU
NQ80
K8RCT
AB8RL
WA8SMCD
KA8G
W8JWN
K8PK
KD8FS
WB8KEN
KF8MZ
KE8Y
WB8AKS
WX8C
W8CAR
KC8VC
KG9Z
K8YE
*K3JT
*KE3K
*NX8G
*N8VV
*N8FYL
*AABOY
*WB8JUI
*KD8AJK
*K8AJS

27,913 140
27,820 138
26,892 115
24,087 145
20,367 135
17,934 123
14134 99
12,880 102
10,875 108
8,236 75
5,520 64
3,556 38
1,656 28
172,974 446
51,883 257
7,869 66
4,590 63
3,825 46
1,334,742 983
373,632 529
96,600 267
299,088 613
253,500 649
179,316 402
167,760 409
91,816 338
70,686 268
54,981 271
54,208 229
46,863 198
44,958 202
38,759 179
37,120 192
34,720 179
34,521 163
33,784 171
33,245 174
31,058 154
28,994 152
28,160 161
26,532 127
26,316 160
25,092 153
22,264 122
21,462 158
18,758 126
16,878 133
16,638 129
15,800 101
14,948 100
14,696 118
14,596 105
14,457 103
12,956 98
12,160 100
11,935 104
9,588 69
8,568 96
8,320 77
7,440 62
7,424 68
6,496 66
5,264 72
4,815 54
4,418 50
2,856 44
2,774 43
1,325 27
1,100 26
975 27
925 29
819 25
510 18
30,870 209
1,536 39
896 28
364 15
20,000 90
19,440 88
468 14
11,926 78
District 8
1,828,528 1179
685,410 703
574,228 776
311,589 484
211,395 412
184,260 353
176,410 390
153,081 335
137,632 311
132,300 280
48,706 192
43,818 144
35,192 156
30,996 151
26,462 120
13,132 87
6,954 84
16 4
3,450 50
26,208 118
390,728 641
331,338 546
327,744 515
176,660 310
176,472 392
124,656 294
102,422 282
97,513 264
78,186 206
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596
402
356
267
255
222
230
219
187
196
142
109
106
108
101

61
46

289
294
288
242
216
196
166
169
157

*WABKAN
*KB8TL
*AABSW
*K8SIA
*N8TCP
*W8EH
*K8ZR
*K8LY
*AC8JW
*N4EL
*N8CM
*K7DR
*NV8N
*WABYVF
*WA8RR
*KD8VMM
*NF8M
*AESTF
*AABMA
*K8GT
*KD8COO0
*KK8MM

WIIu
N2BJ
AC9S
WT9U
W90A/9
WE9QV
WT2P
KZ9DX
AA9BD
K9JWI
KEQYI
N9OK
NOLD
AG9S
KC9EOQ
KINW
NJOR
KC9K
NX9G
WIILY
W9PA
KC9EE
AD9I
“KINR
*N9CK
*K9CW
*W9JWC

*Al@Y/9
*K9IG
*WBITFH
*N9SJ
*K0@zZ
*KW9U
*KGIX
*NILQ
*AAIL
*N9VPV
*K9PY
*WITAM
*WAILEY
*N9SB
*WDICIR
*KCOWIB
*N9KJU
*N9UA
*KB9IDVC

*KC9YL
*KGIIL
*WB8BZK
*AB9YC
*WIRF

ACOC
KZ@us

N7WY
KR@P
KIBDY
N@XR

76,050
69,788
50,800
47,388
46,996
34,632
25,228
21,576
19,758
18,480
18,480
17,958
13,804
13,359
8,235
6,370
4,708
3,740
1,288
832
220
148,104

District 9
1,936,792
1,384,734

704,880

621,030

335,880

314,916

291,750

188,032

128,880

112,112

99,280
97,686
57,408
51,262
38,533
38,456
16,614

6,864

1,540

337,625

373,920

137,616

1,984
1,067,472

347,820

326,880

320,597

319,808
256,785
232,632
217,920
202,410
172,515
142,295
127,092
112,056
107,970
84,168
77,592
61,984
56,342
54,400
46,860
44,722
44,187
39,852
39,751
39,672
37,296
34,424
33,390
32,436
26,880
26,600
24,735
24,717
23,634
16,352
15,246
9,112
7,336
2,752
1,932
525

50
40,588
33,360
11,004
324,480
61,372
31,350

50

30
266,960
55,620
26,040

District @
4,734,210
2,256,961

1,522,855
1,367,089
1,317,833
1,205,804

572
533
396
381
311
276
250
226
179
176
170
162
138
142
113
92
78
52
28
365
304
183
31
432
310
288
263
(OP:KDILSV)
263
265
244
227
234
217
191
178
184
177
167
159
149
143
128
132
118
143
123
127
114
111
104
106
102
105
100
85
107
101
73
77
68
56
43
23
15
5
146
120
84
260
134
95
(OP:KEQL)
5

5
235
135

84

793
641
(OP:W7RY)
515
493
517
502
(OP:@N@NI)

*KE@STT

KL7SB
AL7LO
KL7JVD
KL2R

V31F0
V37DX
*V31AT

VA1XH
*VE1RSM
*VE10P

VE2FXL
VE2GSO
VE2FK
VE2SCA
VE2RYY
VE2EBK
*VE2BVV
*VE2DSB
*VE2PI
*VA2QR
*VE2QV
*VE2CSM
*VA2FW
*VA2CZ
*VO2AC
*VE2NCG

VE3NNT
VE3UTT
VE3SS
VA3PC
VASWW
VE3EEJ
VE3MZD
VE3FJ
VE3GYL
VE3NZ
*VA3DF
*VE3DZ
*VE3PJ
*VE3JI

14

N> >

A

937,265
926,590
608,400
526,692
498,560
344,322
333,025
313,600
242,952
223,016
172,356
147,936
111,554
99,102
98,091
87,780
83,106
22,704
16,019
9,306
280,374
196,656
63,020
31,878
160,425
132,090

129,024
125,625
124,434
113,712
87,672
71,540
68,688
66,555
50,828
44,980
44,289
33,166
30,738
26,442
21,472
20,072
19,440
13,672
12,792
11,780
4,998
4,653
2,881
1,200
775

150

35
31,374
609

510
1,092

8

Alaska
696,377
105,930

66,679

52,955

Belize
159,954

2,396,328
21,970

Canada-District 1
1,138,440
200,070
112,420

District 2
1,288,686
1,209,780

604,252

27,846
1,051,974

452,212

791,056

200,508

165,490

130,720

65,098
54,692
32,242
29,798

2,604
37,723

District 3
609,631
190,848
113,197
109,252
32,310
19,434
11,658
87,864
184,072
425,500
2,086,236
1,343,160
446,630
429,286

1075
655
875
762
614
596
537
608
318
531
415
394
306
358
265
260
289
109
108

498
306
196
134
441
394

331

251
304

797
260
211

197

218
1497

744
292
1m

883
910
582

850
406
646
326
306
248
189
148
125
118

150

563
250
229
206
125

72
229
257
416

1100
894
504
497

319
165
131
119
(OP:N1TX)

159
(OP:DH8BQA)
696
(OP:DH8BOA)
65

424
190
146

July2019 « cQ « 99



*VE3CV ! 319,280 404 260 Ghana Israel

*VE3LVW ' 233,590 365 235 *9G2HO 14 21,420 91 84 *475MY 14 264 1 11
*VE3BR ' 147,420 267 162 (OP:9G5SA)
*VA3MJR ' 114,570 242 134 Japan-District 1
*VE3XNS ' 88,064 213 128 Madeira Islands JF10PL A 976,332 748 413
*VA3WB ' 87,265 215 155 *CT3FW 14 57,288 148 132 JMIXCW ' 724,724 622 364
*VE3SST ' 73,250 202 125 JN1THL ' 480,810 511 282
*VE3PQ ' 71,375 184 125 Morocco JATAYO ' 323,323 423 247
*VA3IK ' 63,602 169 118 *5C5W 14 1,573,769 985 541 JFLMB ' 219,504 311 204
VE3XAT g 18,960 85 79 (OP:CN8KD) |  JH1RFM ' 213,525 305 195
*VE3FZ ' 18,352 93 62 JR1EMO ' 148,789 257 191
*VE3SCN ' 10,304 66 56 South Africa 7L410U ' 123,508 244 154
*VA3JHQ ' 10,192 74 56 *7S6C A 3 1 1 JA1QOW ' 116,160 202 165
*VE3FWF " 4672 35 32 JH10AI ' 101,760 207 159
*VA3FN ' 1,620 23 20 ASIA JH1CTV ' 94,952 208 143
*VE3EJ ' 1,380 25 23 Asiatic Russia - District 9 JATSJV ' 92,250 184 150
*VE3TM 14 166,852 303 236 RK9AX A 1,986,127 975 473 JJINYH ' 88,892 168 142
*VE3CWU " 4515 51 43 ucsu " 876,534 720 417 JITSH ' 15,946 84 67
RA9AEA ' 716,472 537 321 JATWSK ' 14,688 69 54
District 5 RO9A ' 644,385 529 357 JR1BAS ' 13,475 65 55
VESMX A 4,748,328 2246 684 RA9SN ' 187,008 281 192 JSINDM ' 5,832 38 36
RMO ' 107,164 176 146 JHIXUM 14 81,012 190 157
District 6 ROCD 14 65,250 161 145 7K4VPV ' 67,792 176 152
VE6BBP A 822,120 876 340 RT80 ' 40,356 132 114 JKILUY ' 6,480 51 48
*VAGRCN A 43,610 158 98 RK9AY 7 330,052 281 218 JH1BIU ' 555 15 15
UA9TO ' 2,596 22 22 JE1LFX 7 43,648 111 88
District 7 *RTOS A 3,490,368 1386 588 JATPIG ' 2,684 22 22
VA7ST A 852,192 922 352 *RA9AU ' 1,949,360 1070 472 *JHBKYUA A 859,875 672 375
VATFC " 429,216 601 272 *RZ9AD ' 1,029,802 685 367 *7N2UQC ' 330,336 452 248
VE7I0 ' 328,647 498 253 *ROAAL ' 132,114 223 194 *JMIMTE ' 303,178 382 241
VA7RN " 107,172 310 156 *RLOI ' 101,260 198 166 *JA11Z ' 100,566 209 151
VE7SZ g 102,672 237 144 *RK9UE ' 57,984 165 128 *JETRRK ' 84,960 191 144
VE7BC ' 18,544 96 76 *RK9DO ' 45500 122 100 *JFIWNT ' 63,041 168 121
VA7KO ' 11,008 68 64 *RZ9U0 ' 22,274 99 86 *JA1SCE ' 61,755 179 115
VE7CC 35 305,592 356 214 *UBSQAR ' 1,975 25 25 *JA1DDZ ' 45,900 127 102
*VETKAJ A 79,560 243 156 *ROSN 14 508,724 530 356 *JH1KYA ' 42,642 124 103
*VATMAY " 45,202 139 97 *UF8T ' 83,916 191 162 *JATAZR ' 42,085 147 95
(OP:@VA7MM) |  *RA9AFZ ' 43,440 128 120 *JATPCM ' 38,830 128 110
*VEZJMN ' 6,916 61 52 *R8LO ' 12,512 70 68 *JIHAVY ' 36,320 106 80
*VE7BGP ' 4180 45 44 *RAQUEP ' 987 21 21 *JAIE ' 33,215 120 91
*RAIMLR ' 363 11 11 *JATHFY ' 31,304 140 91
District @ *RCOW 7 3,510 29 27 *JAIXS ' 29,160 111 90
VYBERC A 233,766 348 222 *JQ1CIV ' 27,666 102 87
(OP:VE1RUS) District 0 7K1l ' 25,425 109 75
UABOK A 240,096 373 246 *7K1PYG ' 24,846 105 82
Costa Rica RUGLL ' 182,451 349 183 *JA3GZE/1 ' 20,793 112 87
*“TI20Y A 616,050 652 333 UAGZK ' 90,576 251 136 *JJ1KZZ ' 17,810 70 65
RAGQD ' 62,976 180 128 *JSTKKY ' 12,320 67 55
Cuba RDOA 14 576,459 601 379 *JQ1C0B ' 11,554 72 53
*CO6RD A 865,908 735 359 UCZA ' 388,364 470 316 *JR1AQI ' 11,480 73 56
*C02RQ " 387,972 394 234 UADSR ' 289,130 404 290 *JFIWCK ' 10,836 81 63
*CM70K ' 139,920 214 165 RMOW ' 132,912 257 208 *JL1QD0 ' 10,600 60 53
*002YQ g 125,400 225 165 RYZA ' 76,500 194 153 *7TN4JXR ' 6,150 56 50
*CO2ER ' 13,216 64 59 RAGAM ' 23,040 98 90 *JF10VA 28 80 6 5
*CO8BYT ' 2,220 40 37 RAGFF 7 123,540 191 142 *JIBBN 21 1,122 23 22
*C02AJ 14 63,492 203 148 UABAGI 35 90,972 134 126 *JA1DBG ' 760 20 19
*CM8NMN 7 135,150 198 159 *RWOSR A 222,410 331 230 *JFITEU 14 59,631 169 139
*RggT ' 114,896 255 167 *JATUII ' 52,197 151 137
ini i *ROCD ' 54,778 211 122 *JKTHIY ' 14,214 72 69
HIBPJP p  DomincadRepublic 132 | *UAGZEO " 37,044 160 84 | *JKINSR : 1960 28 28
’ *UAGZC ' 29,853 119 93 *JE1GZB ' 1,782 30 27
Grenada Dok : 1§00 03 % | Moawm 17566 5 5
J35X 7 421,400 388 245 | .pgck " 4847 55 37 | cuHwoy ¢ 171 9 9
Guadeloupe *ROCW 14 74,646 249 143 *JL1CNY ' 84 6 6
07D A s 806 377 266 *RQQC ' 35,956 175 101 *JR1LNM ' 55 5 5
: *RWOAJ ' 15,554 82 77 *JA1GQC 7 10,998 52 47
Guatemala *R@ng ' 7,980 62 57 *JH1APK ' 5,340 33 30
*RAGACM 35 12,150 49 45
TGIIN A 123,349 289 173 *RAQWHE " 132 6 6 District 2
TGOAXF 121,635 233 153 JA2XYO A 708,750 595 350
*TGIANF A 1,114,232 989 404 Asiatic Turkey JA2FSM ’ 347,423 431 263
TG9ADQ 159,774 342 186 TA3LKC 7 12,936 52 49 JG2REJ ' 273,360 344 240
_ TA4CS ' 3,456 27 24 JA2AXB ' 85,974 181 138
Mexico *TA7I A 1,255,680 688 384 JR2PMT ' 63,665 153 119
XETHG A 500,992 630 304 *TA70YG ' 826,848 537 319 JF2FIU ' 29,316 117 84
XE1EE 14 56,565 206 135 *TA4RC ' 65,817 121 103 JR2BCF 14 4,680 45 39
*XE2FGC A 241,173 418 n *TA4S0 ' 1,908 18 18 JH2BTM 7 21,080 62 62
"XE2B ' 104,310 242 183 *TATAL 21 774 19 18 *JE2BOM A 52,530 142 103
“XE2YWB ) 98,420 222 148 *TA4PR 14 28,060 105 92 *JA2GHP " 31,383 122 99
XE2AD 73,980 195 135 *TA7AMF ' 91 7 7 *JR2MIO ' 17,629 82 61
*XE2AU ! 48,640 161 128 *JE2CPI " 4,389 38 33
*XE1CT : 46,434 159 109 China *JA2QWN ' 675 15 15
"XE1CQ ; 42,210 168 105 BD3CB A 221,934 367 201 *JH2ZMYN 21 4,746 48 42
XE1USG 29,216 109 83 BA7QT " 13,420 107 61 *JA2JNC 14 217,225 112 99
*XE20K 7 175,440 253 170 BG5IFW 14 12,606 90 66 *JR2MIN ' 10,773 72 63
BG1DX 7 18,960 72 60 *JA2KCY ' 6,000 53 48
Puerto Rico *BA1PK A 127,710 256 165 *JK2AQT ' 2,025 28 27
KP4/K6DTT A 1,320,042 715 453 *BD70XR ' 125,664 281 154 *JA2HYD 7 65,182 117 109
(OP:K6DTT) |  *BHBKWC ' 41,019 152 113
*KP4JFR 14 11,222 69 62 *BA5AB ' 8,733 48 41 District 3
*KP3LH 7 369,846 370 243 *BA3MM 14 91,936 238 169 JN3SAC A 195,083 282 203
(OP:KP3LR) |  *BD5BPA ' 19,929 130 73 JA3HBF ' 189,420 300 205
“WPAWW " 31,600 89 79 *BD4UJ ' 16,685 111 71 JL3JRY ' 54,972 165 108
(OP:KP4JRS) |  *BGSNNG 7 34,128 90 79 JR3RIY 21 2,349 33 29
*BH40UF ' 2,750 32 25 JI3BFC 14 114,190 230 190
St. Kitts & Nevis *BHAWPN ' 204 6 6 JH3QFY ' 28,025 109 95
*V4/W3UL A 200,145 344 219 *BGESNJ ' 156 6 6 JK3NSD ' 420 12 12
(OP:W3UL) JH3FUK 7 284,142 248 213
Cyprus *JH3WKE A 136,752 254 168
*H2X 14 427,350 457 330 *JA3IM ' 89,424 216 144
AFRICA (OP:5B4ALX) |  *JA3MIB ' 44,928 138 108
Canary Islands *JR3GPP ! 33,291 116 81
EASDED A 24,396 91 76 India *JAAXHF/3 ' 30,378 99 83
(OP:0H2BP) |  VU2DED A 199,310 276 190 *JO3JYE ' 24,612 104 84
EDSW 14 2,158,180 1202 610 VU2ZMK ' 95,172 199 154 *JG3SVP ' 16,776 91 72
(OP:EASDO) | VU2IBI ' 35,696 114 97 *JG3WDN ' 12,208 65 56
*EF80 A 962,340 640 373 *8T8s A 48,990 137 115 *JH3BYX ' 7,774 52 46
(OP:DJ10J) (OP:VU2AE) |  *JE3TAT ' 6,644 48 44
*EABPT ' 917,228 650 403 *VU2EE| ' 4,256 36 32 *J03QVT ' 2,054 28 26
*EABAQV ’ 170,405 235 173 *VU2DCC ' 225 9 9 *JH3GMI ' 1,520 22 19
*EABBGO 14 56,573 154 139 “VuU2yaQ 14 7,473 54 53 *JG30ML ' 966 21 21
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*JA3RAZ
*JF3PLF
*JASHKR
*JF3BFS

JH4UTP
JN4AMMO
JG4AKL
JRACTF
JI4WAQ
JRAVEV
*JE4AMHL
*JA4ENY
*JAARWN
*JAARMX
*JH4FUF
*JM4wWUzZ

JH5MXB
JESJHZ
JASNSR
*JR5XPG
*JH5HDA
*JAS0XV

JAGBCV
JAGBZI
*JA6GCE
*JEGTUP
*JH6WHN
*JH6QIL

JATIC
JA7ACM
JO7KMB
JA7GYP
JATLLL
JH7RTQ
JH7QXJ
JG7PSJ
JK7CJM
*JATMWC
*JA7ZP
*JA7FDA
*JATHMZ
*JR7IWC

JABTR
JABKSF
JABIDS
*JASDNV
*JMBFEI
*JABCEA
*JABKGG
*JK8PBO
*JASUON

JAICCG
JAICWJ
*JAILX
*JRITUG
*JHICEN
*JAIEJG

JHOILL
JHOGHZ
JHOMJY
JABGCY
*JRADZH
*JROBNF
*JADBZY
*JAGBJY
*JROGXA
*JHOEPI
*JABGCI

UNSPC
UN7JX
UN4aQ

UN4PG
*UNGTA
*UN7ZAF
*UNSGV
*UNGLN
*UN7LV
*UN7PGA
*UN7EG

*0D5YA

*JT1YL
*JT1DN

HL5YI
HL2WA
HL4CEL
*HL2ZED
*HL2CFY
*DS4GQR
*HL4CCM

www.cq-amateur-radio.com

570
32,706
768
12,960

District 4
1,749,384
1,744,642

552,874

98,648
38,500
54,468
10,452
6,888
4,674
7,850
2,808
2,240

District 5
227,908
624
1,008
119,290
18,837
1,280

District 6
30,086
2,852
890,967
7,267
8,700
41,480

District 7
688,860
577,257
223,776
107,010
113,876
75,300
5,546
156,880
1,232
51,584
37,240
1,155
1,456
98

District 8
275,157
250,376
9,760
28,392
19,698
4,800
2,070
51,604
11,872

District 9
33,936

227,592
51,528
49,714
19,944
12,921

District @
113,774
47,380
29,532
68,609
24,124
21,459
18,144
13,504
6,760
140,239
966

Kazakhstan
117,780
104,760

290

164,952
394,305
359,660
67,456
548,595
201,663
68,912
45,486

Lebanon
633,920

Mongolia
1,690
22,168

Republic of Korea
46,400
12,688

1,863
137,229
101,232

44,826
44 547

15
106

86

1021
952
550
248
128
110

209

102
175
102
103
66
14l

252
21

200
164

191
423
373
176
535
316
177
136

411

151
135

10

(OP:UN2G)

158
291
245
136
365
231
146
126

280

*DS5DNO
*D9gM

*HL2ASZ

HZITT
*7718J

*gV1XX

BV1EK

*BU2EC
*BV3UF
*BU2BE
*BU2BO

HSSNMF

E20WUE
HS6VW
HSOZED
E21YDP
*HS5SRH
*HS5ZLD
*HS4UEL
*HS8HEX
*HS6MYW
*HS7TWMU
*E21FYK

XVozZT

9M2WAN
*gM2TDX
*9M2MSL
*9M2MRS
*9W2SAF
*9M4DXX

*OM2ZAK

OE5BGN
OE2LCM
OE9GHV
OE3DXA
*0E2E

“OE1CIW
*0E6STD
*OE1TKW
*0E2IGP

*EABZS
*EC6DX

EVIR
EW8DX
EW80M
EUGAF
EU4E
*EW4R
*EUBA
*EW1INM
*EW7A
*EW1P
*EW7BA
*EUSF
*EW6DM
*EUGAA

oT2X
*0N5GQ
*0040
*ON4AMP
*ON2AD
*ONSIA
“0P@J

*ON4LY
*ON6LR
*004B

*ON4CT
*ONGFC
*0R2A

E7TT
*E78T
*E73KM
*E74EB
*E74HJ
*ETTEA
*E77D

LZ5K
LZ10z

.

14

A

26,588
5,216

336

Saudi Arabia
842,340
1,288,468

Singapore
98,420

Taiwan
281,034
24,948
17,821
17,181
12,736

Thailand
291,695

45,486
7,332
272,688
405,040
706,768
10,150
9,512
8,100
3,534
2,075
4,830

Vietnam
44,626

West Malaysia

33,990
4,192
95,654
144,354
2,000

42

EUROPE
Austria
951,048
610,644
303,450
98,271
1,605,285

200,644
175,028
103,887
263,320

Balearic Islands
126,368
104,248

Belarus
2,498,903
1,404,222

511,784
21,385
903,000
1,010,391
749,414
218,400
194,670
34,823
218,430
159,456
87,680
2,544

Belgium
229,908
1,555,113
710,520
179,139
62,238
44550
26,160

9,344
3,910
191,439

357,760

111,000
67,440

Bosnia-Herzegovina

461,244
218,348
24

82,844
724,880
70,750

Bulgaria
6,206,922

195,104

92 68
39 32
(OP:HL3AMO)
10 8
487 303
576 386
207 140
438 234
117 81
107 71
118 69
94 64
473 227
(OP:HS55RAST)
143 114
63 52
399 276
318 244
661 326
53 50
78 58
46 36
36 31
33 25
46 42
193 106
(OP:SP2GCJ)
36 19
120 66
34 32
241 169
188 147
20 20
(OP:JE1SCJ)
3
680 408
500 337
339 255
216 183
945 495
(OP:0E2GEN)
280 206
252 188
185 153
296 227
222 176
211 166
1167 619
874 454
489 296
101 91
584 375
698 417
593 367
326 224
292 206
114 97
362 270
229 176
154 137
25 24
288 204
980 497
591 382
264 211
144 123
123 110
101 80
(OP:ON5GF)
70 64
34 34
331 239
(OP:0N4BHQ)
342 260
194 148
139 120
(OP:0ON1DX)
461 322
448 289
297 221
4 4
160 139
533 340
151 125
2032 822
(OP:LZ5DB)
292 208

LZ4AE
LzZ6Y

LZ2ZG
*LZ2Y0
*LZ1QV
*LZ2Z2Y
*LZ3LZ
*LZ2JA
*LZINYK
*LZ5XQ

Sv9coL

9A4WY
9A2NO
*9A1CBM

*9A5HZ
“9A7KR
*9A6KZH
*9A1FL
*QA9TT
*9A3CJW
*9A1AA

OL9A

OK1DBE
0K2SG
OK1DOY
0K1C
O0K6CX
O0K1MSP
OK2EQ
oL4c

*0K1HEH
*OK5NW
*0K1PX
“0L@C
*0K2HFC
*0K2BXW
“0K2VIR
“0K2TBC
*0K1XGB
*0K1BJ
*0K2BEN
“OK7KW
“0K1S
*OK1SLA
*0K4RQ
*0K1VK
“0L8M
*0K7N
*0L70

“0K1DRQ
*OK1DRY
*0K1TFH
*0K6AB
*OK1FIM
*0K2RU
*0K2UHP
*0K1PMA
*0K2SWD
*0KAGP
*0K2HBR
*0K2vV

0Z30EU
0z@JD
OZ1LFI
OU1E
5P9X

*0Z1DAE
*0Z1A00
*0Z6AGX
*0210X
*0UgPOLIO
*0ZAFF
*0Z4ANE
*0Z1JVX

G2F
M7T
GX4RFR

GZHDV
G1SCT
G4LPD
M2G

G3PXT
G@HOF
G3PHO
M@0I10
G3WYW
G4RRM
G4CTY
M3l

M@UNI
G4PIQ

21
14

3.5

14

3.5

1,488
1,326,378

63,984
573,903
461,856
386,692

58,870
618,412
396,228
845,880

Crete
62,310

Croatia
46,287
384,616
380,430

78,804
24,409
92,752
187,460
175,780
63,232
61,180

Czech Republic
7,501,256

120,300
102,336
82,992
42,745
44,555
434,520
311,040
2,907,656

585,499
509,392
342,408
327,152
193,256
132,834
112,992
108,576
77,924
58,179
57,200
53,448
47,672
38,496
36,860
33,884
25,344
12,204
7,632

3,210
0

44,892
2,697
1,120

677,758
160,512

60,720

1,696
728,460
484,942
348,634

Denmark
2,217,936
1,889,146

95,990
60,770
250,738

641,358
208,437
127,908
80,730
49,234
48
143,936
135,538

England
5,453,461

2,485,311
1,862,217

386,100
284,325
123,695
117,018

108,696
46,830
37,673
30,798
30,294
10,920

7,084
24,411

287,364
209,280

26
989

134
565
408
420
168
674
343
568

194

150
374
380

165

225
243
238
155
135

1
(OP:0K2ZAW)
150

176
203
116
156
357
313
1137

507
462
355
348
274
204
184
214
184
153
143
154
116
110
113

97

95

55

31

158
31
21

466

221

129
21

504

426

358

1058
1081
196
148
390

546
295
225
180
125

4
216
205

1863
1267
1077

419
346
215
265

218
122
111
109
109

69

47
109

290
242

July 2019 « CQ

24

582
(OP:LZ1KU)

124
363
283
277
145
412
267
371

155

111
262
270
(OP:9A5ST)
132

77
176
182
187
128
115

868

156
152
103
133
284
240
604

(OP:0K1NP)
317
316
264
254
203
169
176
174
154

(OP:0K1FIK)

30
0
129
31
20
349
176
115
21
355
289
253

574
518
145
118
283
(OP:0Z9GA)

321
201
171
135
103

4
173
169

793
(OP:M@CKE)
507

(OP:G3YYD)
501
(OP:YO4RDW)
270
255
173
198
(OP:G4RCG)
168
105

103
(OP:GAORH)
231

192

- 101



MX@SNB

*G4NBS
*G1P

*G40ZG
*G7WHI
*G4HBI
“M@ORD
“M@IHT
“M@TQR
*G@HGH
*G4DDL
“G@CKP
*M1SJE
*G4SGl
*GAWGE
*G3YCH
*G3SNU
“G@C

“2E@QYAQ
*G8GHD
*GBNRY
*G4NDM
*G4IDF
“G@HEU
*G4BWP
*GBEES
*G4ZVB
*G4SJX
“GP00D
“M@DPK
*G3VMY
*G4GMS
*G8VPE
*G3KNU
“M@TKM
“G3RTU
*M6YTU
“GOWWD
*G30MB
“G@MTN
*M6RSB
“M@MPM
*M7P

*G8X
*G3Y

*G4NXG/M
“M@DVV
*G2w

*(G4Z0B
*2EACVYN
“2E@LXE
*G3L

*G6N
*M6BIR

ES1BH
*ES5RY

RU1AT
*RA1ALC
*UA1COA
*RN1AO
*R1LN
*RK1NA
*R1BBL

RM3DA
RC5Z
RA3NC
RC3C
RL3A

R3YC
RV3TG
RT5C
R5AJ
UA5C
RUSTT
RA3TT
*RN5SAA
*RW3LB
*R2XM
*RUSX
*R2DGN
*RZ3AV
*RA3E
*R3WA
*UA3X0
*RV3YR
*R2PU
*RX3VF
*UC5D
*R2Uz
*UAS3PI
*RT2H
*RK3DSW
*R3AQ
*RD3FV
*RJ3F
*RW3ZA

~>=

16,120

568,575
389,776

385,792
381,762
343,886
333,105
326,688
239,547
234,048
204,624
196,730
142,680
140,650
136,383
125,430

96,228

89,082

87,822
86,655
83,049
77,629
71,280
70,144
59,930
59,169
54,918
46,176
41,856
32,968
28,365
28,336
25179
24,910
16,965
10,920
10,920
10,266

9,450

6,674

4,320

2,550

2,844

519,870
25,544

5,220
1,200
552,598

295,868
199,200
71,250
43,200

334,158
147,060

Estonia
50,813
795,142

European Russia-District 1

224,037
523,075

68,180

6,678

4,550

4,050

11,448

District 3
2,165,328
1,212,048

400,780

292,950

251,990

167,056
136,344
42,105
25,191
1,566,600
495,720
13,350
866,048
342,838
333,078
323,563
219,611
194,460
193,456
163,800
156,348
148,248
129,425
118,674
107,085
95,211
95,151
90,160
88,998
87,548
61,238
49,852
45,652
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62 62
(OP:M@TAZ)
492 315
425 272
(OP:MOIEP)
420 274
403 254
384 278
368 265
385 249
342 231
310 212
297 203
260 191
240 174
250 194
234 169
222 185
191 162
188 147
(OP:GOCER)
175 153
193 159
190 141
191 149
147 132
179 137
136 130
149 121
139 113
122 104
129 109
120 104
109 93
99 88
80 77
115 94
77 65
60 56
74 65
65 59
50 45
50 47
38 36
25 25
38 36
(OP:G6NHU)
562 390
(OP:GAFJK)
113 103
(OP:G3YBY)
46 45
25 24
451 203
(OP:G4DBW)
314 229
248 200
149 125
117 96
(OP:G3LHJ)
349 249
(OP:GOGDU)
225 171
146 119
496 379
329 219
554 305
171 140
60 53
36 35
45 45
57 54
1285 528
874 443
469 290
400 270
312 226
(OP:RN3DNM)
301 197
244 184
121 105
95 81
1159 600
578 405
79 75
775 398
432 257
412 258
386 257
309 229
302 210
253 226
243 182
266 202
329 213
217 155
220 171
235 177
188 149
227 161
187 140
219 163
242 172
154 134
144 121
142 113

*UA3UBT
*RA3V
“R3AIR
“R30R
*R3DCB
*R3PW
*RK2M
*RW3ADB
*RW3Z
*RX3MM
*RA3THN
*R5ACQ
*RX3ASQ

R4HC
RA4HL
RA4LW
UB4w
*RW4S

*UA4HJ
*RX4HJ
*RU4PH
*RA4FUN
*UC4l
*UA4WJ
*R4CI
*RAWT
*RN4HAB
*RU4LM
*UA4SJO
*UA4WGM
*RK4S
*RA4L
*RU4I

R7CD
UAG6CE
RA7M
R7RIB
RV6ASU
RWGCR
UC6N
RA6GW
*R7TMM
*UGC6A
*RW7M
*RT6DI
*RQ7R
*R7BN
*R7NZ
*R7KBV
*R6LAQ
*UD7G
*R7LY
*RXB6ACJ
*RJ7J
“RW6APC
*RT6DX
*“R6KEE
*RAGAAW
*RA6LIS
*R7TMT
*R7MU
*RA6C

*UA9XL
*R8XF
*RA9XSL

*TA1BX

DR1D
DP6M

DM5TI
DK@EE

DL5JS
DQ1P

DR7B

DK1FW
DL@HMK

DL5AXX
DK1KC
DHAGHU
DF4XX
DF8QB
DJSMW
DJBVH
DL7VOG
DL7URH
DL6DH
DL1QW
DP8M

DJ6TK

34,578
24,153
23,433
19,844
16,906
16,008
13,832
12,017
8,232
6,966
12
276,318
240,992
36,176
20,646
316,712
46,852
271,200
23,100

District 4
2,335,632
1,037,330

156,146

77,274
1,056,555

453,312
273,600
265,370
214,656
140,010
53,856
40,643
27,528
2,160
102,588
63,896
25,724
11,658
8,645
297,600

District 6

2,257,232
1,684,164
147,169
46,360
690
4
363,747
280,088
1,599,520
1,386,232
960,300
532,684
464,970
331,724
330,000
209,880
169,761
120,032
100,646
54,240
46,848
43,670
40,479
38,280
14,625
115,200
59,055
3,827

518,562

District 9

208,260

174,947
774

European Turkey

Fed. Rep. of Germany
3,379,119

3,206,245

2,514,642
2,179,710

2,001,072
1,908,007

1,657,370

1,611,039
1,602,255

1,402,569
1,220,247
1,162,544
1,138,079
1,080,660
1,032,395
1,030,400
1,029,159
996,507
960,741
957,957
952,204

915,416

1288
934
242
152

16

497
428
990
939
811
536
506
409
397
304
291
216
210
147
137
131
143
138

284
180

440

351
337
20

97

1493
1281

1211
1110

996
976

989

911
966

774
807
703
754
765
718
622
737
624
708
678
641

672

591

406

202

162

443
(OP:RU4SS)

288

240

238

208

195

132

97

93

27

206

163

297

260
251
18

83

669
(OP:DKA4EE)
707
(OP:DK9IP)
626
598
(OP:DL4MDO)
564

(OP:DL2JRM)

527

479
(OP:DF2HN)

543

441

452

467

434

455

448

423

421

409

429

418

(OP:DLBNDW)

424

DH8WR
DLIGTB
DL3DW
DLINCR
DLACF
DL1NEO
DK9ETM
DK2LO
DJOKM
DLAME
DL2SWW
DF6QV
DF1LON
DK6CQ
DK1LRS
DL5ST
DF5BX
DL5YM
DJ2YE
DF2LH
DJBEW
DK2AT
DL1DAW
DL1STG
DJ2IA
DL9DAN
DG7JB
DG8KAD
DF2RG
DL5RMH
DL8RDL
DL6DJ
DL5ZK
DAGT
DF3VM
DL3XM
DL5JAN
DJSIW
DL5QS
DL1LOD
DL4ABR
DK8zz
DJ2YA
DL5ASK
DK3AX
DL1DBR
DHGDAO
DF3IS
DL7CX
DL3BOA
DL1DTL
DM6DX
DL9EAH
DJSTT
DL7LX
DM5JBN
DF8XC
DPGA

DK7ZT
DLONDV
*DL3SYA
*DL1FCU
*DL1ZBO
*DL4ZA
*DL5ARM
*DR7T

*DL6SFR
*DM2RM
*DL6NWA
*DL4PT
*DF3EH
*DL2RNF
*DF@SX

*DL3DRN
*DJ2AX
*DL1EAL
*DH6BH
*DL2KWA
*DM5WH
*DG2BWG
*DLINHW
*DB2BJT
*DK2WU
*DJ60Z
*DK6IM
*DB8AH
*DGIBEO
*DF7JC
*DM2@25C

*DF2WF
*DHITST
*DB1KK
*DL1RTS
*DK7TM
*DJ7UC
*DGSMLA
*DK4I0
*DD5MA
*DJ4AWM
*DF5AN
*DM5JL
*DL4FNM
*DJSNN
*DL7YS
*DK2VM
*DL4NER
*DL8ZAJ
*DB90H

3.5

884,730
864,612
734,400
727,334
725,085
715,806
699,999
665,808
659,088
657,030
618,345
500,220
439,485
431,750
422,085
392,460
377,804
345,150
320,045
248,148
246,240
193,556
153,126
151,508
148,200
136,644
129,130
125,044
118,851
116,960
112,832
111,054
109,032
108,232
103,656
101,712
84,825
81,380
66,270
55,814
50,511
44,464
39,270
38,955
36,380
25,315
21,128
16,600
3,080
575,331
286,431
2,298,772
189,336
43,884
8,190
5,712
1,342,692
182,508

109,392
62,678
1,365,210
676,985
553,419
516,461
509,020
455,040

431,262
426,288
403,480
400,078
364,958
350,244
344,896

331,002
315,018
284,260
237,000
216,736
207,360
198,171
192,720
187,800
171,094
160,816
158,415
155,701
150,696
145,054
142,870

142,692
140,336
119,852
119,064
103,520
103,125
97,614
96,876
93,060
87,906
87,843
77,064
76,950
76,176
75,240
71,982
71,103
68,961
67,298

630 385
590 438
544 408
597 359
596 369
492 399
575 353
507 388
564 368
573 330
560 315
482 315
394 353
430 314
428 285
394 310
403 262
411 295
387 253
301 226
295 240
295 212
242 181
249 196
244 200
245 193
219 185
212 172
207 173
213 170
176 164
209 166
201 154
209 166
219 168
173 156
178 145
164 130
154 141
143 118
135 113
141 112
107 102
115 105
133 107
97 83
80 76
91 83
29 28
602 389
400 307
942 551
265 196
112 106
46 45
34 34
777 453
238 201
(OP:DL8OH)
192 159
143 121
882 462
575 355
525 309
476 319
490 310
387 288
(OP:DF1DN)
416 291
423 321
424 308
445 287
415 313
418 282
388 272
(OP:DL1CW)
385 259
372 258
345 244
316 237
299 208
315 192
287 207
284 220
280 200
258 202
255 184
240 177
240 203
244 184
243 182
244 182
(OP:DG7EE)
248 188
221 179
217 166
215 164
208 160
205 165
197 153
194 162
161 141
175 147
180 141
172 156
171 135
163 138
164 132
161 129
155 137
157 127
157 133
Visit Our Web Site



*DJOMH
*DK7TY
“DG3FAW
*DL7UGN
*DB2KT
*DJTMM
*DK3PM
*DLIZWG
*DF4ZS
*DL3FBB
*DM5SB
*DL4KW
*DF5EM
*DK1AUP
*DL4HCF
*DM3PKK
*DO9ST
*DL4MFM
*DL6RBH
*DL1JPF
*DLIFB
*DF1LX
*DL1EHG
*DL2GMK
*DLSALW
*DO4WLL
*DL30H
*DC2CB
“DL5GAC
*DL5JBW
*DF2UA
*DK9MH
*DM6CS
*DM2DLG
*DL1DXF
*DK8EY
*DL8LDN
*DL6FBK
*DM5DX
*DL1EJD
*DL2ART
*DL1DQJ
“DL@LN

*DK5TX
*DKAEF
*DK9ZE
*DL4APJ
*DL10ONI
*DL8ARJ
*DJ6TB
“DH2WQ
*DO7ES
*DLBULF
*DL3EBQ
*DL1STV
*DH7SA
*DL3KVR
*DFAWC
*DL4FCH
“DM7@GER

*DL1AKL
*DL2BQV
*DL5AWI
*DL1FMG
*DL1THB
*DGTHXJ
*DF1AN
“DGYAK
*DL5KUD
*DL2HYH
*DL8ZU
*DL1SO
*DM7CW
*DL2ZA
*DLINEI
*DL2LDE
*DCEMT
*DFIMM
*DO1ISE
*D02XX

OH30J
OH1Z

OH3FM
OH8WR
OH6K

OH7KBF
0G2P
OH5EAB
OH1TM
OH2BBT
OH6BA
0H5UQ
0G7A

OH8CW
*0G3P

*0G95AA
*0G8T

*OH1NOA
*OH2LNH
*OHBEJW
*OHBKA

*OH3GLY
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66,960
65,340
63,222
62,375
60,180
60,112
60,060
60,016
58,250
56,088
54,992
53,340
45,360
37,878
37,835
36,360
35,908
34,592
32,736
31,960
31,929
30,728
29,580
26,631
25,800
25,200
24,518
23,660
22,517
22,436
22,240
22,000
21,680
21141
19,390
18,954
18,278
15,246
14,465
14,144
13,797
13,570
11,968

11,872
8,360
7,968
7,546
7,335
2,424
1,656
1,024

988

901

517

108
208,475
160,035
133,760
113,629
33,858

26,300
18,228
16,590
5,355
2,541
1,674
702

100
296,000
258,970
223,992
50,328
33,852
32,508
20,160
10,028
24
901,600
169,600
7,820

Finland
1,988,466
1,459,758

961,494
798,112
675,591

410,656
263,208
166,752
88,608
30,411
28,712
207,672
842,496

119,316
923,292

493,000
486,972

216,910
125,560
97,399
42,588
35,900

157

1132
942

776
668
599

483
299
269
184
118
104
249
548

187
660

517
496

309
241
211
134
124
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6

269

235

209

199

114
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100

543
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(OP:OH1LEG)

382

392

371
(OP:0H6FSG)

313

264

193

142

109

97

204

384
(OP:0HEMW)

163

412
(OP:0H3P)

340

(OP:0HBKVY)
334
(OP:0H8TV)
218
172
173
117
100

*0G4M
*OH8GET
*OH6XY
*0H2BEN
*OH1FFN
*OH2ECG

F50AM
FAFDR
F6CBL
F50HM
F6CXJ
F6AUS
F8CDM
FAFEP
F5JFU
FAFET
F5NBX
F4HJO
F4ESV
F5SDD
FACWN
*TM3Z

*F8BDQ
*F1RCH
“F6EQZ
*F1IWH
*“F6GCI
*F50YC
*FAHAB
“FAGWY
“F6BQG
“F8FHI
“F4VSQ

*F5PVJ

*FADVX
*F4IFO

*FADBD
*FITRE
*F6IRA

*F8CPA
*F4BRZ
*FAFHV
*FIVEV
*F4BKT
*FADZR
*F5KAQ

*FIHMR
*TM5CQ

SV2ESW
SV3EXU
SV6JHA
SV1QN
J42P

SX73SC

SVIPMR
SV1JG
SV2BXA
*SV1BJW
*SV2KF
*SV8OVH
*SV1D00
*SV1JFL
*SV8PMM
*SV2/SV7CUD

*SVIMO
*SV2HXV
*SVARNT

*GUASUP

HAGHW
HA8JV
HA2VR
HG8R

HA8BQ
HG5D

HA1AD
HA8BT
*HG8C
*HA7MB
“HAGMS
*HAGPJ
*HATTNX
*HA1DD
*HG3FMZ
*HA3FMR
*HAGLW
“HAGBW
*HA1LZ
*HASWY
*HATWD
*HA8BE

TF2CT
*TF3DC
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26,481
16,048
576
138,510
8,742
4,224

France
1,019,187
817,235
547,626
353,700
320,124
141,906
116,336
99,072
85,008
12,980
18,130
1,358,940
232,416
79,864
36,080
4,807,728

1,157,940
1,072,216
935,750
615,664
432,696
292,094
217,119
204,609
189,900
170,500
163,986

163,620
109,319
71,651
47,190
34,216
30,856
28,036
20,880
16,380
7,439
1,178
660
4,185

143,724
18,904

Greece
713,472
523,556
188,580
113,816

476

742,118

333,993
241,500
788,900
629,805
381,888
323,144
321,216

94,248

69,000

37,142

9,675
155,610
3,237

Guernsey
686,810

Hungary
289,560
70,564
18,104
1,726,112

69,960
1,656,272

112,308
1,020,936
1,218,944

389,550

350,523

255,816

217,800

168,675

36,456
1,292
69,300
60,894
3,654
592,116
109,440
11,544

Iceland
123,954
11,352

691
523
259
199

15

752

513
410
561
612
453
386
377
226
141
111

55

315
44

517

262
259
201
176
172
138

59

74
435
216
134

88
718
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420
404
394
322
298
242
211
241
211
220
181

(OP:SQBMS)
180
161
137
121

91
76
86
80
70
43
19
15

45
(OP:F5SAZ)

174

68
(OP:FAFRG)

384

326

210

164

14
(OP:SV2BXA)

442

(OP:SV2BFN)
319

276
350
347
288
248
239
153
125

98

(OP:SV7CUD)

45
234

39

397

228
118

62
646

(OP:HABJV)
159
488
(OP:HA8QZ)

147
412
428
294
261
228
220
195

93

19
154
153

42
318
152

52

219
66

*TF2MSN
*TF3A0

EI7TKD
*EI3CTB
*EI4GAB

IK2YCW
|GWBX
IC85QS
[Z1AVA
[3VJW
JTQ
[2SVA
[2DJX
IK1BPL
W1PNJ
IW3FVZ
IN3EQD
|Z3XEF
[V3WMS
12WIJ
|Z4FUE
IK2QIN
[TNVU
IKSFKF
IZ3KUY
IZ1PLH
IK2RZP
[Z4VSD
[z2ZQP
120GV
[W1CHX
IKSPWS
IK2AHB
11YGQ
IW@SAF
IK2GZU
IK21IKW
14LCK
[5MXX
IZ8ESX
I01NGM

[U4CHE
1Z1PKV
IKAYUT
1Z4NIC
|Z477B
IKSUAN
102Xz

IZ5EME
1U1JCZ
1Z4DZD
IK2AQZ
IKALNN
1Z2DI1

IK4ZHH
I01RY

IZOKBR
1Z3SQwW
IK30RD
[4AVG
IK3SSJ
*IK6VX0
*IT9RGY/4
*|K3TPP
*|K@CHU
*|U3FBL
*|USHPD
*IK1RGK
*|UBDKG
*IW1CBG
*|K2BUF
*|C8FJX
*|Z40SH
“10GIA
*|W4EJK
*|Z3XNJ
*|K3YBX
*|W4ECF
*1Z2GRG
*IV3BCA
*|V3XNF
*|U1GNA
*|Z2EAS
*|K@HTP
*1K8100
*1U4JIC
*|Z2JPN
*IK5QPS
*|IK5BSC
*|Z3EIN
*IK4QJF
*|Z5IMB
“IW@GYC
*IK1DFH
*|W5EIJ
*|2BZN
*IK20VT
*IK2AUK
*|K2SAR
*|Z5FSA
*1Z2JQP
*|K4XQT
*120RX
*|K8ARF
*|Z8XXE
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14

9,633
10,880

Ireland
206,092
127,737

40,082

Italy
1,946,644
1,870,960
1,823,178
1,543,204
1,339,128
1,147,860

951,460
585,980
536,406
527,171
411,220
381,598
380,607
349,536
285,525
270,912
267,336
218,440
214,720
199,350
187,425
160,200
122,610
114,234
107,315
86,458
76,583
56,074
21,716
14,700
11,440
1,496
124,435
55,622
13,277
1,230,428

713,904
131,018
69,641
4,987,776
1,441,706
567,892
415,250

284,896
262,778
109,744
79,608
47,808
22,862
14,616
2,780,558

1,567,392
1,471,808
767,382
289,800
113,568
5,471,250
4,846,776
1,962,378
1,797,070
1,515,932
1,390,884
697,368
540,834
425,056
420,112
412,888
314,736
276,480
275,776
246,225
205,091
196,248
186,745
180,675
163,020
154,477
141,680
140,637
130,468
129,564
125,488
122,998
122,000
120,912
103,842
99,900
99,200
94,668
93,399
91,337
80,352
66,285
62,248
59,605
54,936
36,888
35,464
33,708
33,048

63
73

348
237
120

1016
1025
1034
959
759
773
690
495
492
484
394
398
403
361
316
342
337
282
300
305
256
240
248
199
215
185
176
130

84
63

266
164

78
909

679
274
196
1381
693
423
379

272
301
183
163
113
77
64
1112

796
791
541
293
193
1732
1702
988
1013
937
829
596
455
424
430
453
389
341
330
319
295
277
274
258
249
232
223
234
248
233
226
213
253
218
211
186
198
177
191
176
172
162
149
148
154
124
107
113
120

57
68

268
17
98

518
514
523
503
504
420
421
353
338
317
290
281
293
264
243
249
237
215
244
225
225
178
201
158
169
139
137
106

89

75

55

22
205
137

4
556
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218

143

744

469

326

275
(OP:IW2ETR)

232

211

152

124

96

14

58

599
(OP:1Z1LBG)

464

464
363
230
156
750
726
583
527
524
492
392
326
296
308
292
249
240
248
245
241
204
221
225
209
179
176
181
193
183
184
178
200
176
162
150
155
147
163
149
144
135
124
131
126
106
104
106
108

July2019 « ca 103



*IK4RQJ
*|16FDJ
*|K@ISD
*|U1LCU
*IW8PJI
*IW2JRV
*IV3UHL
*IK4HPS
*IK3MLF
*IZ7TXNB
*|K2EBP
*|U4FKR
*IN3FHE
*|Z2BVC
*UTJYM
*|U4CZW
*[1DXD
*IXTHPN
*IW1DUS
*IK3CST
*|Z8CLM
*IZIMHY
*IKBPRP
*I3FGX
*|K2TDM
*|Z8EFD
*IKSAMB
*IK4LZH
*IK4DCX
*|V3AEB
*IK2SGF
*1Z510S
*IW1RLS
*|W2NEF
*I3PXN
*IN3FOI
*IW7DBM
*W2MXY
*|U4HRJ
*IKARVG
*IN3EYI
*IK1SOW
*|K40MO
*IPIIPY
*|U4IBC
*IV3IXN
*|Z8GNR
*|4EWH
*IK2CMI
*|Z4RCF
*IHWXY
*IX1CLD
*|Z3KKE
*IW2HUS
*|Z4AKO
*1Z50QX
*IK2LOL
*|KGEIE

RN2FQ

*RN2FA
*RA2FB
*R2FBZ

YL1S
YL6W
YL5T

YLIT
YL5X
YL/ES5ZF

YL2CI
YL7A

YL3CU
YL2KF
*YL2JR
*YL2NK
*YL2IP
*YL2QV
*YL20G

LY400
LY2BAA
LY1R
*LY6A
*LY5T
*LY4K
*LY2F
*LY2CG
*LY2EW

LX2LX
LX71

LX1HD
*LX5IGRY

*732U
*Z31DX

*Z39A
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Kaliningrad
75,350
6,601
24,576
227,696

Latvia
2,243,822

1,805,988
879,359

870,430
307,024
48,880

909,606
518,580

258,912
116,000
216,508
32,946
32,334
54,908
356,160

Lithuania
681,291
190,045
624,105
2,532,050
965,088
471,608
46,830
84,708
136,224

Luxembourg
798,553

106,500
42,656
1,512,480

Macedonia
108,188
328,636

198,018
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51
110
266

1138
982
628

654
356
117

811
575

399
197
287
108
112
164
347

538
281
669
1270
628
414
126
211
211

620
196

149
875

186
333

251

561
(OP:YL1ZF)

534
(OP:YL2GD)

391
(OP:YL3DQ)

386

248

104
(OP:YL1ZF)

474

387
(OP:YL2GM)

288

145

226

102

102

148

265

351
199
405
569
432
334
105
181
172

379
(OP:LX1NO)
142
(OP:DFEE)
124
460
(OP:LX1ER)

148

242
(OP:Z33F)

193

*Z33F
*Z35TUN

*9H1CG

ER4A
*ER1PB

*403A
*404A

PB7Z
PE1BNF
PAGVHA
PC4H
PG3N
PA1CW
PASWT
PASKT
PA4B
PA40
*PATWW
*PD1RP
“PA3AIN
*PA3DBS
*PA3GCU
*PD9X
*PA3T
*PD7RB
*PA2CVD
“PAGCMF
*PD2GSP
“PAGALG
*PETFTV
*PASEWG
*PCIT
*PA4DN
“PDOMHZ
*PD8DX
*PE50
*PF6HPP

*PC3T
“PAGPIW
*PA3CDN
*PD1RO
*PG1R
“PBOACU
“PC5D
“PD@ME
“PDOWR
*PE1CPJ
*PABKW
“PA2VS
“PA3HGF
“PA3CXB
*PA4GDR
*PG6F

“PAGANT
*PH4E
*PA3HGP
*PA1LEX
*PD3ALX
“PAGMIM
*PA3GDD
“PDOMWG
*PETRWL
*PD7DX
“PE10RG
*PG7V

MI@SLE
*Mial
*MIA
*MigMm

LA1TV
LC1C
LAITY
LA7VK
LA3TK
LC9S

LA8CJ
LB6KC
LA7JO
LC2C

LN50

LA3BO
*LA5LJA
*LA3BPA
*LA2HFA
“LA2XNA
“LABOKA
*LA3CLA
*LB2WG
“LCIT
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A
A
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4,356
112

Malta
152,536

Moldova
4,658,812

1,093,036

Montenegro
3,917,716

60,840

Netherlands
818,120
260,820
173,926
122,265

31,061
25,994
21,728
1,375
127,058
76,880
851,816
494,801
407,265
304,678
269,010
259,205
252,327
170,660
161,001
155,169
137,799
134,140
125,999
109,115
105,248
104,489
98,010
97,340
92,412
92,253

89,280
88,637
82,436
75,504
72,618
63,495
56,644
47,792
43,505
36,708
30,102
28,305
27,896
27,579
26,622
22,695

19,434
17,043
12,012
11,632
9,405
6,958
6,314
4,320
1,558
5,720
600
65,212

Northern Ireland
958,188
363,944

480
989,097

Norway
1,520,532
954,890
629,004
379,464
12,540
134,616

20,203
3,698
2,635

284,088

44,160

552,050
658,260
293,624
74,266
40,544
24,928
18,354
15,939
9,200

250

1898
796

1482

937
720
514
433

64
298

90
45
33
317

118

451
566
346
167
120
96
80
74
50

184

766
(OP:UT5UDX)
379

662
(OP:409TTT)
117

201
189
183
190
163
157
176
161
165
155
151
161

(OP:PASWT)
144
151
148
132
147
153
119
116
113
114

85
82

15
487
(OP:MIGSALI)

468
410
318
291
60
213
(OP:LA9GSA)
89

43

31

228
(OP:LB1HI)

96

(OP:LB3RE)
305
345
254
142
112
82
69
63

46
(OP:LAQVKA)

SN7Q
SN5N

SP3HUU
SPIMZH
SQ9PUZ
SP1KM
SP3DIK
SQIDXT
SP1JQJ
SP8K
SP5DL
SN2M

*S09M

*SQ2WHH
*SP9JZT
*SQ5ZG
*SP3LGF
*SPGEIY
*SPEMLX
*SQ3MZ
*SQ8W
*SP6JZP
*SP3MEO
*SQ3MZU
*SP9CXN
*SP8CGU
*SPIKB
“HF4@STOK
*SP6FXY
*SP6AXW
*SO5WD
*SP5GDY
*SP2MKZ
*SP1DSZ
*SP5GNI
*SQ7Lad
*SQ5TDZ
*SP3GAX
*3260
*SP3DOF
*SP9HZW
*SP9KJU

*SQ2MO
*SO1RON
*SP5BUJ
*SQ9FMU
*SN1A
*SP4GDC
*SP2SGN
*SQ1KW
*SQ20MK
*SPODEM
*SP3JDZ
*SPIIHP
*SP2WGB
*SP2DKI
*SQONFQ
*SP6IHE
*SP2QCW
*SP4DC
“SNOR

*8Q1X
*SP3A
*SP2FOV
*SQ1WO0
*SP5X0V
*SP6MQO
*8Q7CL
*SP9BNM
*SQ6ELV
“SP6BEN
*SP1l
*SP4BPH
*SPIDNO
*SPOWPN
*SQ9GOL
*SP47Z
*SQ4NR
*S01211R

*SP5VIH
*SQOPPT

CR6T

*CT7AJL
*CT1BXT
*CT7AUP
*CS25F0Q

*CT1FKN
“CT2JMR
*CT7AKW
*CR6A

YO9HP
YO3RU
YQ6A

YO4FPF
YO3VU
Y05CUQ
*YO6HSU

Poland

7,321,350 2279
297,810 390
177,984 267
63,546 131
42,874 115
9,792 57
135,456 194
14,880 66
1,600 20
1,084,020 654
696,672 495
32,384 96
3,428,040 1454
1,267,520 793
409,108 396
374,010 396
348,880 370
344,916 378
341,922 346
313,908 376
311,484 363
289,345 346
281,184 330
248,378 308
233,892 305
183,918 252
172,179 265
161,182 262
129,752 235
122,739 204
89,640 183
70,840 155
66,660 168
48,642 158
41,265 121
41,128 109
36,855 135
35,778 103
32,857 123
27,209 100
26,487 93
21,827 80
20,880 81
20,217 89
15,128 66
14,500 71
14,160 62
13,312 68
12,600 82
10,600 56
10,476 58
9,516 54
7,830 47
7,770 54
6,930 47
5,616 38
3,332 34
1,275 16
144 8
207 10
4 2
164,802 289
157,734 293
16,264 89
15,300 86
510 15
242 11
746,232 551
336,296 329
261,960 283
122,796 186
55,000 117
49,220 118
40,512 100
6,160 41
4,288 34
2,912 26
1,036,112 654
245,532 293
228,060 286
45,136 119

Portugal
141,588 281
1,877,580 1107
907,872 664
713,640 590
154,585 272
146,110 201
26,100 102
9,686 66
72,270 188

Romania
4,646,763 1747
1,243,778 846
983,970 706
329,708 441
1,431,776 781
56,726 130
760,656 612

855
(OP:SP7G1Q)
270

(OP:SP5KP)

216

119

97

51

166

60

20

406

354

88
(OP:SP2XF)

636
(OP:SQ9UM)

466

266
273
280
268
294
259
257
245
232
233
219
203
189
203
196
163
135
140
132
134
105
106
117

89
103

91

81

73
(OP:SPOMDY)

(OP:SQ9IAU)
242
207
76
75
15
11
354
254
222

(OP:SP6CES)
210
104

228
(OP:CT1ESV)
513

386

380

215
(OP:CT1FOQ)

190

90

58

165
(OP:CT1IUA)

753
461
435
(OP:YOBBHN)
278
443
113
368
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*YO9CWY
*YO2LXW
*YO7CVL
*Y04UQ
*YOG6DBL
*YO4RST
*YO8AAZ
*Y043|
*Y04DW
*YO2LEA
*YO9IOE
*Y0218
*YO4BEW
*Y04CVV
*YO6FPW
“YO8DHA

*ISOCAK

GM2v
*GMOOPS
*GMA4JKZ
*GM3A

*MM2T
*MMAPTT

Y102

YU1AU
*YTITX
*YUTKT
*YT3H
*YU7RIM
*YT8A
*YUSRY
*YUINR
*YT2AAA
*YT2T
*YUSNU

ITOESW
(T9JQY
IT9ZMX
IT9RZU
*IT9VCE
*IT9CIL
*IT9ACJ
*IT9BLB
*IW9FDD
*IT9KXK
*IR9K

OM2VL
OM7PY
OM2AGN
OM3CcwW
*0M7KW
*OM3R

*OM3IAG
*0M2DT
*OM2WX
*OM7AG
*OM3TLE
*OM8PG
*OM7YC
*0M8JP
*0M8HG
*0M3ZWA

$53X
S57YK
S53R
S57DX
S53TM
$53M

S51CK
$58Q
*857U
*S55BA
*S511
*S56A
*S57SWR

EASFIV
EA2XR

EATWX
EC5CR

EATTG

EFSY

EATWS
EASGIE
EA3EZD
EB2RA

www.cq-amateur-radio.com

21

14

21

14

14

21
14

3.5

208,620
176,475
136,152
87,162
61,366
55,626
51,831
47,936
31,450
22,464
22,327
149,408
127,820
85,936
107,388
49,820

Sardinia
29,744

Scotland
8,784
647,328
109,280
95,046

65,286
108,936

Serhia
25,004

2,204,488
603,372
562,122
538,464
254,100

14,544
157,373
96,455
975,154
310,244
294,056

Sicily
702,630
31,899
725,560
839,160
1,426,620
118,370
76,320
663
436,482
326,673
807,750

Slovak Republic
4,572,454
32,890
26,000
146,960
1,481,610
905,625

674,560
224,672
119,000
92,871
64,728
27,258
7,700
69,120
29,760
915,356

Slovenia
4,809,946
248,272
140,080
1,430,860
353,772
4,239,172

2,027,880
471,576
1,671,047
987,552
527,386
418,606
372,000
84,102
15,686
9,198
174,636
445,356
241,108
102,102

Spain
547,475
526,285
405,920
371,348
331,702
215,460

186,030
33,561
31,104
16,704

308 228
256 181
224 183
187 146
137 122
147 127
138 17
137 107
92 85
83 72
92 83
204 232
189 166
160 131
179 157
127 106
99 88
66 61
579 352
206 160
230 186
(OP:MM@JOM)
190 162
177 153
105 94
(0P:YU1Z2)
1019 517
507 308
481 306
464 316
308 210
86 72
207 241
245 191
613 391
325 242
318 236
689 370
103 93
754 440
514 378
987 465
239 190
176 144
17 17
576 354
481 327
553 359
(OP:IT9AHI)
1656 733
134 115
103 100
203 167
922 435
658 375
(OP:0M3CFR)
514 340
288 224
201 175
185 153
160 124
92 77
51 44
194 160
89 80
611 377
1551 733
344 263
210 170
991 580
476 317
1277 707
(OP:S51FB)
914 516
394 294
1001 469
697 381
489 334
389 311
390 248
158 131
79 62
67 63
222 189
414 278
293 218
186 143
531 359
526 335
411 295
416 254
408 266
290 210
(OP:EASFR)
327 234
121 99
126 108
72 64

EA20K
EASFID
EA3OH
EF1Z

EA2KU
EC1RS
EA1EPM
EB1DMQ
EAIXT
EA3AQ
EB1IC
EA1DA
*EA4BAS
“EA4GOY
*EB5CUZ
*EATIYK
*EASHYJ
“EA7GV
*EASHRT
*EA3HKA
*EA4AAZ
*EB1EB
*EASHWE
*EC7AT
“EB5CS
*EB3EKZ
*EATEWY
*EASERA
“EB1BCG
*EA4CRP
*EA4FIT
*EF3C

*EA5/0H2HOD

*EA1BDX
*EA7ZC
*EA7AH
“EA7IA
*EA2CCG
*EDAT

*EA2BNU
*EA3CI
*EB7KA
*EA7JZZ
*ED3Y

*EA4DB

SmeuaL
SM5ILE
SB7TW
SM5EPO
SM6YEC
SM6MVE
SM6ENET
SM7IUN
SM6VVT
SA6U
SM3LBP
*SE4E

*785S
*SM5S
*SM6l

*SM7BHM
*SM7CIL
*SM6FZ0
*SM5EFX
*SFoZ

*SE6N

*SM6GBM
*SK6QA

*SF5M

*SM5DXR
*SM6GKT
*SK5@HD

*SD6M
*SF@D

*SM5ACQ
*SM5VTP
*SMelaD

HBYAVK
HB9@OCR

HBICAT
HBIDVZ
*HBICNY

*HBIGAWS

*HBIMXY
*HBILF

*HBITZU

*HB9GTOC

*HBOHFM

6,912
14,784
3,293
872,534

168,240
98,623
9,248
2,196
993,672
89,440
54,000
44,650
800,793
769,776
256,300
253,565
222,640
194,970
185,640
154,587
142,128
113,828
106,582
63,992
48,951
46,979
25,284
12,903
12,154
4,403
540
91,509

83,772

76,736
42,588
19,936
12,075
5,661
439,704

320,640
145,280
64,350
45,696
285,348

64,560

Sweden
1,085,440
1,061,764

701,480
265,853
62,377
61,776
61,090
7,095
111,321
2,438
1,512

1,131,936

500,511
468,958
246,330

246,196
151,430
146,400
97,812
96,200

68,511

43,056
42,420

34,216

30,527
30,081
18,000

16,827
6,068

5,043
864
2,024

Switzerland

131,698
121,109

35,672
27,950
214,720
178,821

136,416
89,435

23,310
17,262

11,571

59 54
90 77
37 37
744 481
(OP:EA1BD)
353 240
248 193
72 68
39 36
586 373
156 130
117 108
120 95
665 399
604 348
357 233
367 235
331 230
308 201
312 204
294 227
240 189
199 143
206 161
194 152
133 111
136 109
107 86
81 69
66 59
40 37
12 12
213 177
(OP:EA3CV)
215 179
(OP:0H2HOD)
194 176
142 126
98 89
81 75
55 51
366 279
(OP:EA4CWN)
322 240
209 160
141 117
106 102
301 237
(OP:EA3EGB)
136 120
802 424
780 409
650 380
339 233
154 133
163 132
167 149
49 43
253 189
23 23
18 18
807 416
(OP:SM4DQE)
502 319
(OP:SM5CSS)
465 287
(OP:SM5SIC)
329 238
(OP:SA6CMO)
342 244
238 190
259 183
196 156
199 148
(OP:SM@HEV)
164 123
(OP:SABAXR)
146 117
122 101
(OP:SM6PVU)
113 104
(OP:SM5SY0)
115 89
125 111
85 72
(OP:SABAQP)
86 79
43 41
(OP:SM@DSF)
44 41
18 18
23 23
206 161
219 163
(OP:HBYOCR)
99 91
101 86
296 220
254 179
(OP:HBYAWS)
213 174
203 155
(OP:HBICRV)
85 74
72 63
(OP:HBITOC)
63 57

“HB9GGKM

uwim
EM@I

Uz1tww
uvsu

uvrv

UY5VA
UT3RS
UW@K

uzau

UR5CN
UR5SR

UX5U0
UR4EI
uz5zU
uT2UB
UT5ECZ
uT3uv
us2yw
UR7R
uysQ0z
UT7E

EM2G

usr7Iy
UR5FBM
uT4u

UY1HY
UT7FA
UT5LA
Us1Iv

Uxax

UT2AU
UT3N

*UWG6E

*UX1UX
*UT5EPP
*UX7Qv
*UT71S
*UT8EL
*UT3S0
*UR7CB
*UR6IM
*UR7CT
*UR6QS
*UT5UN
*UR4LBG
*UY5UF
*UR7EC
*UR3PA
*URSZGY
*URSLY
*UY5TE
*UR4LG
*UT2SQ
*UT5CL
*UR3QTN
“UT@CK
*UT2Q0Q
*UR4CU
*UR7QM
*US5CDH
*UV3RT
*UX1VX
*UR5ZDZ
*UT8AS
*Uwsu

*UT4uQ
*UR4MG
*US71B
*UT7MR
*UT8IK
“UT@NT
*UT3IA
*UT1UL
*UYsQQ
*UT4UFU
*US5QUB
*UX4CR
*US5L0C
*UX5UN
*URSXMM
*UT5UHX
*UX7VA
*US71ID
*UTouZ
*UR5QU
*UR2Y

*EM9Q
*UY7C
*UT1AA

*UT2EF
*UR8QR

270

Ukraine

4,853,499
4,314,363

2,260,995
2,033,120

1,433,124

1,329,999
1,311,380
1,243,000

1,048,172

901,407
862,150

605,917
485,268
453,568
285,250
189,711
47,092
39,930
3,225
525

120

1,774,326

118,818
36,720
1,507,488

1,264,384
598,104
227,392
103,008

2,278,100

419,440
212,716

2,355,029

1,709,840
1,576,988
940,752
860,200
858,626
654,288
606,210
583,375
535,516
440,412
401,841
396,429
393,907
353,700
319,084
306,153
269,724
263,624
259,650
240,720
236,520
232,388
221,778
219,240
198,260
197,344
179,270
169,388
162,240
160,752
158,760
155,246

144,786
140,686
128,505
126,400
117,490
99,358
98,343
71,687
65,100
64,896
54,210
50,941
28,644
24,548
23,004
18,942
16,020
10,044
7,740
31,752
428,922

359,597
337,608
195,027

135,072
105,252

10

2006
1834

1128
1104

871

918
926
725

783

742
656

589
495
481
376
281
151
127

45

1153

274
130
706

684
472
276
172
1002

395
289

1196

1035
1074

571
595

411
375

375
272
246

10
(OP:HBIGKM)

723
(OP:UR5MW)
713

(OP:UT212)

579

524
(OP:UX1UA)

484
(OP:UX1VT)

451

476

452
(OP:US@KW)

428
(OP:UY522)

377

430
(OP:UT@RM)

367

318

304

250

197

122

110

43

15

8
(OP:UV5EQZ)

678
(OP:UR7GO)

207

120

492
(OP:UT5UJO)

449

324
209
148
550
(0P:UT2XQ)
280
214
(OP:UT3NK)
563
(OP:URGEA)
536
476
376
391
394
344
334
359
332
294
297
293
289
270
241
261
247
248
225
240
219
218
222
232
230
224
197
212
192
197
180
182
(OP:UY2UA)
177
182
195
158
155
151
147
133
150
128
130
121

(OP:USBYW)
329
(OP:UR9QQ)
324
(OP:UR3CMA)
251
224
196

July2019 « ca « 105



*US5AT
*UT5PQ
*UX4AA
*UR3AC
*URSZEP
*USTKC
*URSWCQ
*US6CQ
*UR4MVK
*UZ4U
*UT3QD
*E03Q

*URBEQ
*UZ2HZ
“UTSPY
*URSFQB
*UY8IF

*4U1A

GWSNF
GWOA
*Mwaw

*MW6M

*GW4JBQ
*GWATSG

VK4QH
VK7BO
VK4BRT
VK4SN
*VK3TNL

*9W6EZ

KH6ZM
KHG6TU

*KH6CJJ
*KH6GMP

YBONDT
YFICDL
YC6RMT
YB2IQ
YB@COU
YC2HML
YB8AK
YE3WIL
YB2BBZ
YC3BLJ
YC9SBP
YC2EEE
YC3VRY
YCONGA
YB4IR
YF3CYT
YF3CYS
YF3DFB
*YFOTUR
*YC4HQ
*YC2YIZ
*YB8RW
*YC4FIK
*YD9ATS
*YB700
*YB1BML
*YC2CAA
*YB7SKM
*YB1AD
“YC@BAS
*YB2BNN
*YB2GV
*YB8UM
*YB7WR
*YD2CPQ
*YB1BJV
*YC1KK
*YC80BM
*YB2VYY
*YC3DXG
*YG3FBY
*YGIDFK
*YD8MKA
*YD2KJC
*YD1EMV
“YCOMAT
*YD2DSV
*YC3ATK
*YD8UYJ
*YC4KAR
*YC1PZ
*YB3HQM
*YD1IGJ
*YC1BA
*YC3BGM
*YB1IM
*YD1TJdJ
*YC2JIS
*YB3BME

101,595
52,780
35,588
34,920
27,560

784,728

743,208

595,326

305,000

212,576
98,208
35,948

18,354
880,896
613,760
192,608

90,804

Vienna Intl Ctr
1,104,450

Wales
1,004,805
342,713
689,409

334,552

43,120
11,596

OCEANIA

Australia
200,736
32,508
16,530
144,308
5,355

East Malaysia

Hawaii
2,357,355
1,799,680

581,166
34,365

Indonesia
822,624
203,263
190,302
75,480
22,360
7,656
4,389
4,026
2,912
5,412
4,070
16,704
2,756
1,978
3,808
120
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242 195
159 145
139 124
132 120
126 106
586 346
500 358
465 317
316 250
250 208
171 144
104 86

(OP:UR3QCW)
71 69
508 384
504 320
251 208
177 141
746 398
(OP:HB9RB)
755 405
407 283
606 353
(OP:GWOKRL)
435 284
(OP:GW4BVJ)
125 110
60 52
285 164
101 84
70 57
302 172
39 35
23 21
1410 429
1205 380
(OP:ADBE)
646 249
134 87
743 352
365 181
383 161
184 136
112 65
83 44
49 33
48 33
36 28
50 41
49 37
89 58
31 26
29 23
30 28
10 6
7 6
5 4
379 208
338 190
337 212
310 142
252 130
198 131
188 113
203 134
200 128
196 108
150 106
178 103
182 112
137 100
113 82
110 83
102 69
78 65
102 78
86 63
90 75
103 65
94 55
89 59
94 55
75 52
78 43
50 43
69 42
74 45
56 46
65 42
59 37
40 26
37 28
35 28
31 26
36 21
25 22
31 19
28 22

*YC2YEN
*YC2CAB
*YB9BCS
*YD1WCK
*YDIKXX
*YD10CG
*YF5YUD
*YB9QP
*YG2UFA
*YB1UUN
“YD1LIQ
*YB1AR
*YB2MM
*YB1HDR
*YB1ELP
*YE4I
*YF7SPN
“YCORI
*YD2YSW
*YB2WA
*YD7YGR
*YD2YDX
*YDIDE
*YDINXR
*YC1APR
*YD8MJG
*YD1IDC
*YC1JQC
“YCORLX
*YC1BON
“YD@SCZ
“YD9DRB
*YCQOSX
“YD@EGA
*YG5YZW
*YC2v0C
*YCOCT
*YG3EQY
*YG3EOQ
*YG3FKD
*YG3FZT

ZL310
ZL2RX
ZLANR
*ZL3VZ

DUTIVT
DU1R

*DU1JM
*DU1/PG5V
*DV1YZD

LUSVV
LU1BJW
LUBVEK
LU8DZJ
“LQ7E

*LUSDF
*LU4HK
*L77D

*LUSMAM
*LO7H

P49X

*CP6UA

PYSZHP
PY2RKG
PY2SHF
PY2KJ
ZW85LABRE
*772T

*PY2CAT
*PY7BC
*PY2VCP
*PY2VZ
*PY2MIA
*PY20SD
*PX2A

*PY2UD
*ZV20

*PY2XC
*PU2TRX
*PU2WDX
*PU2UAH
*PY1IR
“PU4CGT
*PY2NY
*PY2FRQ
*PY4XX
*PP7DX

3G1B

738

731

399

374

120

16
7,592
7,590
2,871
1,296
104
239,955
160,792
9,222
3,264
1,452
167,184
129,630
56,964
47,840
41,452
25,944
11,424
10,080
7,216
6,080
6,006
5,530
5,112
4,032
2,916
1,764
1,672
1,640

2
1,520
340
60

50

18

2

New Zealand
292,536
48,546
4,514
24,414

Philippines
126,720
86,328

409,734
846
220

SOUTH AMERICA

Argentina
170,805
149,100
127,072
680
30,597

24,101
8,466
45,235

44,944
90,147

Aruba
10,754,846

Bolivia
38,200

Brazil
168,675
11,328
30,199
48,960
10,668
2,290,635

17,612
4,284
3,996
2,670
2,666
1,904

704,184

585,273
561,120

63,315
50,142
21,300
1,081
656

25
452,952
37,985
16,188
28,826

Chile
86,688

20 18
17 17
20 19
13 11

8 6
4 4
56 52
74 55
33 33
25 24
9 8
339 255
283 202
62 58
35 34
24 22
236 162
203 149
139 101
142 92
106 86
106 69
66 48
71 48
61 41
52 40
66 39
55 35
53 36
56 32
41 27
36 21
27 22
25 20
1 1
27 20
15 10
6 5
5 5
3 3
1 1
268 204
109 93
43 37
88 78
257 160
148 109
(OP:DU1UGZ)
463 221
19 18
10 10
297 193
280 175
244 176
17 17
116 93
(OP:LW3DN)
102 77
58 51
148 109
(OP:LUGDC)
148 106
207 151
3005 782
(OP:WBYK)
132 100
290 195
65 59
111 101
96 90
43 42
1219 545
(OP:PY2MNL)
74
41 36
39 37
33 30
35 31
29 28
664 366
(OP:PY2XV)
570 349
574 336
(OP:PY2CX)
170 135
160 122
99 75
23 23
17 16
5 5
479 324
126 107
80 71
77 71
193 168
(OP:CE1UMY)

CE3DNP
XQ1KZ

*CE1ILTL
*CE2MT
*XQ3up

*CE7VPQ
*CE7KF

PJ2T

*HC1JQ

PZ5RA

CV7s

YV4ABR
*YW6CQ

*YVISW

F5BEG
DK7HA
0K2FD
IK2XDE
MM3AWD
YU1ANO

DD2ML
K2YG
EW8G
WE4M

LZ3RR
weau

SN2wOosP

OH2LZI
DL8TG
IK1XPK
EA1GT
PE2K
CM3EFM
DOANT
DF5RF
7352
A96A

RA3DJA
K2YGM
G4FPA
RU6YJ
RV3DBK
K198
VEGEX
wsia
OP4A
JK1TCV
DJ3GE
DD@VS
CO2XK
DH5MM
RT4W
DL2DWP
Z35M
KGINBV
DU1AVC
YB2TS
SP3I0E
YB@ANN
N6MA
W1IG
K1SX
W6GMT
OK1FWG
YO04AAC
HK3W
N8BURE
N6HI
AI9K
RAGAY
YC1HBP
WA4ZGR
JA1GZK
K8ZT
YB2NDX/1
GW1Yam
DG8MG
EE2A

G7PVZ
OK1DMP
YB2VMC
E71EZC

VE3WZ
YB3FTD
BG1REN
JETILP
DQ5M

14

21

36,166 125 107
1,161,352 567 358
111,303 247 149
8,232 52 49
20,303 93 79
(0OP:XQ7UP)
26,460 106 90
1 1 1
Curacao
4,382,626 1715 626
(OP:WI9WI)
Equador
156,822 302 177
Suriname
258,570 301 221
Uruguay
805,560 715 392
(OP:CX7SS)
Venezuela
5 5
166,080 214 173
(OP:YV6BXN)
18,174 85 78
QRP
1,263,072 778 446
1,181,768 749 449
1,017,144 651 408
919,224 681 408
774,060 640 380
493,800 460 300
(OP:YU1LM)
429,852 389 339
325,125 498 289
203,889 294 219
171,589 400 209
(OP:N2QT)
146,496 247 192
130,529 330 203
(OP:W8QZA)
117,624 206 156
(0OP:SP2UUU)
113,696 237 176
106,880 211 167
100,951 195 157
98,580 197 159
90,882 211 162
84,058 181 122
70,216 149 131
67,584 151 132
63,630 149 126
60,393 138 123
(OP:A92AA)
60,288 161 128
60,248 177 136
57,462 148 122
55,896 174 137
48,906 149 114
45,408 214 129
38,862 155 102
37,642 193 118
32,040 99 89
29,766 107 82
29,281 99 89
26,240 91 80
24,601 93 73
23,384 85 74
22,776 97 78
20,910 96 85
18,288 76 72
15,808 107 76
14,168 76 56
11,908 79 52
11,236 56 53
10,608 80 51
10,360 98 70
10,200 72 60
10,146 58 57
9,261 77 63
8,325 49 45
8,322 59 57
8,016 49 48
7,722 91 66
6,608 74 56
6,264 67 54
5,661 45 37
5,425 57 35
5,280 49 44
4,500 45 36
4,324 51 47
2,700 40 27
2,673 33 33
2,632 28 28
1,742 26 26
(OP:EA2SN)
1,512 22 21
1,425 25 25
1,239 29 21
1,092 22 21
(OP:E77AB)
828 18 18
672 24 14
340 10 10
70 9 7
50 5 5
(OP:DK6SP)
Visit Our Web Site



JH3DMQ
COGEC
JRINKN
HG3C
IZ3NVR
DL2TM
YC3RJL
IZTFLP
AT1AE
HG3IPA

UX8ZA
WEGEZ
JH1APZ
NP4AW
RA3XEV
YC8AO
[U2IGX
RW3AI
N1VVV
EA3FHP
UA@SBQ/QRP
NYEP
YO8SMV
XE1TRY
DL5RK
LZ2TU
EE3X

YTSDEY
RIFBT
OK1NG
KH6KG/W5

CO8RCP
R7RAG
Y09GSB
YU1ZMT
WD9FTZ
ON3DI
$56ZVD
UT4UEI
KP2DX

TB7BIY
DL3ZID
OL120AB

M2M

JFIRYU
YL3FW
JH7TBMF
2321D
WA4ER
YB6DE
S57LR
JE1CAC
DUICA
DF7DR
N4RLI
YD@RXA
JROBUL
Y09BCM
YO8WW
YTSYTT
SO2NNN
UsS3Iw
N9SE
JMINKT
JG1LFR
PAGAWH
KB2HSH
SP9RQH
KK7A
ES3VI
YG3FZR
YD3UX

21
2

840

799

242

12

8
629,880
349,279
124,020

40,040
37,960
30,906
10,899
5,150
1,512
1,350
1,250
1,178
1,173
1,155
120

84

28
538,986
195,456
185,220

171,720
150,144
127,280
107,146

89,244
72,898
68,696
63,984
60,836
50,096
43,890
20,880
15,812

14,308
11,130
10,608

8,624

7,052
6,806
4,440
4,422
4,070
2,784
2,700
2,352
696
552
308
176

6
282,978
96,570
67,704
65,268
57,348
37,800
5,796
5,494
3,080
2,280
1,748
1,242
756

24

4

MULTI-OPERATOR

SINGLE TRANSMITTER HIGH POWER

W4MLB
Wv4p
KM40Q0
AA4YL
KSRZA
WUGTT
KZ7X
NVIL
NX@I
AK9D

V31YN

VA3LML
VE7TKW

JA1ZGO
JHOMUC/9

www.cq-amateur-radio.com

NORTH AMERICA

United States

1,261,379
1,159,368
589,157
132,273
532,860
143,374
3,347,888
5,172,516
1,053,308
557,648

Belize
1,028,970

Canada
611,694

1,156,858

ASIA

Japan
396,200

76,310

3 3
2 2
21 21
18 17
11 11
3 3
2 2
651 435
433 287
263 212
(OP:HA3JB)
151 130
183 146
121 102
74 63
52 50
31 27
28 25
25 25
31 31
25 23
21 21
12 12
6 6
4 4
447 313
257 192
234 189
(OP:EA3KX)
236 180
218 184
203 172
235 169
(OP:KHBKG/W5)
160 134
148 127
142 124
139 124
177 134
109 101
118 105
77 72
68 59
(OP:KP2BH)
51 49
58 53
52 51
(OP:0K4RM)
48 44
(OP:GBWAT)
45 4
43 M
30 30
33 33
39 37
27 24
27 27
21 21
13 12
12 12
11 11
8 8
1 1
305 237
167 145
142 124
143 126
132 118
160 105
64 42
59 41
28 28
34 30
23 23
26 23
14 14
4 3
2 2
1219 491
1066 469
596 353
269 213
746 321
380 209
2242 664
2320 828
1317 428
916 364
946 370
610 306
1104 397
448 283
195 130

West Malaysia

9M2T0 218,688 295 201
EUROPE
Croatia
9A5D 7,577,856 2408 897
Czech Republic
0K70 4,607,442 1772 7
OK1KSL 4,071,375 1647 693
European Russia
RK3DXW 1,470,269 1100 503
Fed. Rep. of Germany
DR5N 6,936,615 2110 855
DP6K 1,856,634 1073 507
DF5MA 1,704,528 1002 534
DM3X 791,879 641 373
Finland
OH2HAN 3,677,955 1507 683
OH2KW 1,895,398 1146 521
OH5Z 375,552 406 288
Greece
SZ1A 4,825,316 1909 734
Hungary
HG1S 8,441,062 2467 938
HG7T 6,878,075 2128 895
Italy
102CU 1,327,293 835 451
Q3PN 119,880 239 185
Poland
SP2KPD 1,076,306 772 406
Romania
YO3GNF 156,416 253 188
Serhia
YT6T 98,826 239 181
Slovak Republic
om4Q 1,186,844 789 428
Slovenia
§52X 9,838,584 2659 972
S59T 59,623 122 109
Sweden
SK7K 2,621,308 1306 578
SJ3A 720,918 578 363
Switzerland
HB9OATTK 3,674,240 1546 640
Ukraine
uz2i 6,701,338 2409 826
uv7u 358,449 415 273
UZ4E 39,140 117 103
OCEANIA
Australia
VK5GR 569,772 498 306
Indonesia
YE1C 309,760 453 256
Philippines
DX9EVM 6,201 46 39
SOUTH AMERICA
Bonaire
PJ4Z 8,016,843 2416 823
Uruguay
CX5A 1,345,352 896 424

MULTI-OPERATOR
SINGLE TRANSMITTER LOW POWER

NORTH AMERICA
United States
*NG1R 842,160 781 440
*KN4DUA 93,694 263 158
*KD6TR 115,291 365 223
*AD@LI 115,206 350 211
Mexico
*XE2N 16,660 129 98
AFRICA
Canary Islands
*EB8AH 7,818,720 2304 840
Cueta & Melilla
*ED9E 5,274,636 1828 667
ASIA
Asiatic Turkey
*TC7G 2,103,582 1013 447

*BH2R0

*8N1UEC
*JK2v0C

*0T6M

*OATT
*OA7B

*0K1RPL
*0K10FM

*ES5YG

*RA3Y
*RK3PWR
*UAGKAC

*D04W
“DG7RO
*DQ4X
*DJIXT
*DL7@BRD
“DL19RIC

*LYSW

*Z33A

*P14CG
*PI4VAD

*SP9ZHP
*SN9A
*SNGUNESCO

*YU7TKMN

*0M3KSI

*8$51DX

*ED3D
*EA4URE

*UR4RWW

*YE1ZAZ

*4D3X

*PR2E

*CB3ET

KE1S
KB3VQC
W4CDA
K5MXG
NX6T
KT7E
KB8O
K9CT
NC@ADX
W7l

T43MY

CR3DX

VR2CC

China
131,716 305
Japan
3,680 48
49,005 147
EUROPE
Belgium
3,566,196 1401
Croatia
3,851,712 1340
141,939 235
Czech Republic
388,188 414
3,432 37
Estonia
218,763 310
European Russia
1,937,920 1156
1,758,834 1210
240,030 397
Fed. Repulic of German
2,242,800 1129
452,960 458
219,008 318
183,872 280
78,546 181
14,823 66
Lithuania
2,150,448 1051
Macedonia
277,610 339
Netherlands
2,089,790 1126
811,966 606
Poland
735,128 611
148,185 247
8,448 52
Serbia
38,318 132
Slovak Republic
61,347 169
Slovenia
314,430 355
Spain
1,469,093 956
767,618 563
Ukraine
170,016 245
OCEANIA
Indonesia
28,282 129
Philippines
840,408 763
SOUTH AMERICA
Brazil
361,760 481
Chile
124,148 265

MULTI-OPERATOR

TWO TRANSMITTER
NORTH AMERICA
United States
2,823,680 1415
2,291,460 1496
15,045 100
332,766 587
1,101,672 1352
2,464,020 2008
2,786,488 1825
8,789,400 3430
4,603,284 2581
1,376,845 1188
Cuba
299,820 427
AFRICA
Madeira Islands
24,254,241 5003
ASIA
Hong Kong
711,624 760

149

40
121

657

743
189

263
33

223

512
517
270

560
304
236
208
159

61

568

230

530
362

344
185
48

119

143

235

479
422

184

79

291

272

164

640
633

85
278
429
585
632
950
756
509

228

1111

298

July2019 « ca « 107



JAGZPR

C37URA

DP9A
DP7D
DL@CS

LY9y

LM450C

SP5KCR

OM3KFF

S549APR

ED2C
EASMR

YB3ZBD

DX3H

Japan

1,847,560 1112
EUROPE
Andorra
4,405,040 1757
Fed. Rep. of Germany
8,815,636 2647
8,478,900 2580
3,482,850 1590
Lithuania
8,055,696 2585
Norway
116,320 201
Poland
498,344 468
Slovak Republic
1,342,224 842
Slovenia
8,813,808 2649
Spain
2,133,472 1190
334,887 378
OCEANIA
Indonesia
12,220 68
Philippines
119,301 290

MULTI-OPERATOR

MULTI-TRANSMITTER

NR4M
AA5AU
NASNN
WV6I
KU1CW
KAG6BIM

VASAA

LZ6OKAA
9A1A
UB6B

DGORO
DR3W

LY2w
S50A

ED2V

KN4BIT A
*W9JWC A

*AA4LS "
*AJ3C "
*AABSW "
*KB7AK "
*W2XK "
*KG5THG 7
*K7THKR "
*AD@TZ "
*AG7CC !
*KE@STT 3.5

1U2IGX 14
XE1TRY "
YO4FPF A
VU2ZMK "
$53TM 14
U1JCZ 7
*IUSHPD A
*8$55BA "
*S511 !
*UA4HJ !
*SV80VH "
*SQ8w "

108 « ca

NORTH AMERICA
United States
8,264,608 3179
6,915,392 2823
3,570,905 2238
2,967,636 2189
2,939,696 2150
941,460 902
Canada
771,060 915
EUROPE
Bulgaria
7,224,150 2498
Croatia
18,965,990 4254
European Russia
10,614,186 3187
Fed. Rep. of Germany
4,191,894 1751
2,467,839 1206
Lithuania
9,164,328 2804
Slovenia
4,622,298 1366
Spain
304,554 382
ROOKIE
United States
17,355 124
320,597 579
286,464 461
69,185 208
50,800 191
16,878 133
9,420 67
108,896 228
20,000 90
1,092 21
468 14
8 2
DX
1,350 28
28 4
329,708 aM
95,172 199
353,772 476
252,778 301
1,390,884 829
987,552 697
527,386 489
453,312 534
323,144 386
311,484 363

e July 2019

520

892
900
642

876

160

308

468

873

551
259

52

133

886
893
685
618
626
426

355

850

1154

963

714
583

907

733

263

89

263
(OP:KDILSV)

256

137

127

87

60

166

80

21

13

2

25
4
278
154
317
211
492
381
334
288
248
257

*SP9KB
*HA1DD
*lU4JIC
*R2PU
*R7LY
*9M2TDX
*IS@CAK
*DO4WLL
*YD2CPQ
*lU1LCU
*Y09I0E
*SQ2MO0
*MATKM
*M6YTU
*VE3SCN
*VA3JHQ
*YD1EMV
*YCOMAT
*YD2DSV
*YD8UYJ
*IU1JYM
*|U4CZW
*YD1TJJ
*IXTHPN
*DO7ES
*IW1DUS
*|Z8CLM
*YG2UFA
*PU2UAH
*YD1LIQ
*PU4CGT
*PY2FRQ
*VE2NCG
*RQAC
*HA1LZ
*JT1YL
*IU4HRJ
*IN3EYI
*9W2SAF
*YCO@RI
*2EQLXE
*EATJZZ
*YD2YDX
*JASUON
*YC1APR
*SPI9WPN
*YD1IDC
*YC1JQC
*SQ9GOL
*DC6MT
*R2FBZ
*DO1ISE
*Z35TUN
*YG3EQY
*YG3EOQ
*YG3FKD

KI9S
w3lQ
N6MA
WEGEZ
N1VVV
WA4ER
N9SE
N3QE
KO7SS
NR40
W2CD0
KI6DY
N5HC
WS6X
AD5XD
WA7AN

AA3S
K3MD
NB6U

KT4Q
K8AC
W6SX
N2CU
K1SM
WT9uU
K2RET
WMSDX
NS4X
WX6V
AK6M

ADATJ
K5VIP
N@BUI
W7V0
WRGH
K5XH
K8LF
KGWA
K4GM
KB2CKN
NF3R
W2YK
K@JJR
W1TO
WueW
WASAAN
K7JQ
WK1J
W1SJ

172,179
168,675
129,564
129,425
100,646
33,990
29,744
25,200
22,839
22,440
22,321
20,880
16,965
10,920
10,304
10,192
8,213
8,041
7,686
7,406
4,469
1,944
1,452
1,116
988

588

16
2,87
1,081
104

25
37,985
37,723
35,956
3,654
1,690
556,068
345,800
144,354
129,630
71,250
45,696
25,944
11,872
7,216
6,160
6,006
5,530
4,288
24
227,696
169,600
112

60

50

18

45,408
37,642
10,360
37,960
1,178
4,070
37,800
3,576,573
1,453,998
1,349,964
1,337,628
1,317,833
1,252,679
1,218,150
1,120,419
978,147

973,352
921,120
892,470

890,416
864,860
828,181
701,362
692,265
621,030
610,368
579,348
519,435
477,964
422,550

406,144
397,823
344,322
336,753
333,025
331,100
319,658
313,600
304,896
292,575
266,252
247,687
242,952
242,292
231,710
214,136
199,836
195,808
183,920

TRIBANDER/SINGLE ELEMENT
United States

214
193
98
183
31
39
160
171
1301
1192
969
1263
1190
1045
1265
1216

867
875
1063

957
894
1034
740
695
696
661
684
799
647
744

556
450
596
671
537
584
441
608
500
492
405
341
318
340
517
398
489
339
381

129
118
70
146
31
37
105
693
546
462
474
517
527
450
459
433
(OP:K9DR)
421
456
426
(OP:N6ZFO0)
464
415
389
386
399
381
374
363
315
331
313
(OP:K6MM)
304
313
282
279
275
275
277
280
256
249
257
253
318
244
235
232
234
211
209

N6HE
K3AU

KG6EU
N@KQ
K50A
KOTLG
WGRKC
W2LE
NT6F
K1RO
NE6I
KX7L
K6UM
KA2AEY
KB7AZ
KF8MZ
AF6SA
WASLXS
WB8AKS
WG6FB
NJ4F
NJOR
W7SLS
K6DAJ
WOILY
AATV
WaIL
KI7DG
K9oMm
K8YE
*W3RGA
*NY6DX
*W4LC
*KA2D
*K3RWN
*AB4SF
*WBSTUF
*W4PJW
*KF4FC
*K8LS
*KE3K
*K9CW
*NNST
*NS2N
*KM6Z
*NG60

*K2AL
*KB3LIX
*KS4YX
*WBITFH
*KEGGLA
*AK6A
*N8FYL
*KW9U
*W7CD
*W1DYJ
*K7MKL
*KC2WUF
*KS2G
*NILQ
*KJ4M
*N2FF
*WATM
*WASLFD
*WITAM
*NC4AMI
*WAILEY
*Al6V
*W8EH
*W1MJ
*AF5CC
*AI3KS
*N5SMQ
*KC3EF
*K7DR
*K6MUG
*KC7V
*W4NBS
*NY@J
*K2TV
*N3MWQ
*WA3MD
*KJ9C
*KB9OWD
*AG2AA
*N7UJJ
*AH20
*NASJ
*K7JSG
*AK4HB
“KaJP
*K6QCB
*KS4X
*N3WD
*KF6RY

*N2YBB
*N2MUN
*AB1J
*W4RRE
*NI9TF
*Wsal
*NGBHX
*WB7BWZ
*KS4AA
*WK9U
*KK8MM
*K51B
*WN4AFP
*W3IDT

173,557
170,310

160,262
147,936
134,724
99,102
92,708
85,470
52,096
51,054
48,230
47,790
45,864
38,350
37,823
35,192
33,124
32,132
26,462
25,900
24,816
16,614
12,880
2,291
337,625
172,974
51,471
4,590
2,380,644
6,208
854,700
852,550
663,995
519,183
491,808
459,792
451,400
422,712
422,196
376,567
331,338
326,880
308,610
300,852
268,319
260,355

260,308
249,755
240,714
232,532
180,978
179,316
176,472
172,515
167,760
161,408
160,425
155,820
149,100
127,092
92,904
86,636
81,162
78,312
77,592
71,248
61,984
47,790
34,632
25,245
24,459
23,364
20,010
18,675
17,958
16,464
15,800
15,504
13,572
12,561
12,160
10,921
9,588
9,112
8,874
8,568
6,100
5,564
4,418
4,042
2,881
2,760
1,820
532
141,705

62,757
55,242
45,675
40,800
40,588
31,374
620

364
413,400
324,480
148,104
106,760
84,940
83,808

434 197
325 210
(OP:K2YWE)
384 227
394 201
397 206
358 199
261 172
211 165
207 128
197 127
210 130
212 135
189 126
168 118
176 109
156 106
140 98
173 116
120 101
148 100
102 88
97 78
102 70
34 29
431 365
446 254
174 133
63 54
1075 603
118 91
858 385
873 425
720 395
570 369
676 327
572 309
686 370
642 309
623 302
667 289
546 294
542 288
528 254
441 274
616 251
543 255
(OP:K6GHA)
451 236
413 239
446 258
482 244
451 217
402 204
392 216
340 217
409 233
299 194
441 207
315 196
327 210
307 178
284 158
204 179
250 162
269 156
248 159
235 146
223 149
248 135
170 111
135 99
150 93
119 99
105 87
94 83
102 82
110 84
101 79
79 68
104 78
92 79
98 80
76 67
69 68
80 68
68 58
96 72
61 50
59 52
50 47
56 47
49 43
49 40
32 28
21 19
431 235
(OP:W6ZL)
199 17
202 162
180 145
160 136
146 146
177 126
21 20
15 14
423 300
519 260
311 198
240 170
208 155
207 144

Visit Our Web Site



*W9AKS
*NESM

*KO8Vv
*W3FA
*KCIYL
*AB9YC
*WIRF

DK7HA
IK2XDE
SN2WOSP

RA3DJA
OP4A
DH5MM
Z35M
DU1AVC
YC1HBP
JA1GZK
YB2NDX/1
GW1YQM
YB2VMC
DQ5M

IZ3NVR
YC3RJL
EE3X

RIFBT
CO8RCP
R7RAG
JF1RYU
JMINKT
JG1LFR
YG3FZR
YD3UX
DP6M

DM5TI
M7T

Uz1ww
YL1S

0z@JD
DR7B

DK1FW
DLAHMK

uvrv

UT3RS
VE2FXL
YO3RU
DH@GHU
VA1XH
DF8QB
F50AM
GWSNF
YQBA

LC1C
DP8M

OESBGN
UR5CN
LX2LX

DL1NEO
LY400
RO9A
OE2LCM
12DJX
IK1BPL
XE1HG
URA4EI
Uz5zU
DF1LON
VAT7FC
IW3FVZ
HAGHW
|Z4FUE
IK2QIN
DF2LH
DJBEW
JO7KMB
VU2DED
JN3SAC
JA3HBF
IZ1PLH
R3YC
V31F0

DL1DAW
LU1BJW
7L410U
1Z4VSD
JA1QOW
VE3SS
AL7LO
JH1CTV
DL5JAN
SM6YEC
SM6MVE
IK2AHB
YL/ES5ZF

ZL2RX
DK8ZZ

www.cq-amateur-radio.com

61,372
31,350

5,292
2,288
50
55,620
26,040

DX
1,181,768
919,224
117,624

60,288
32,040
23,384
18,288
14,168
5,425
4,500
2,700
2,673
1,239
50

242
8
185,220

150,144
89,244
72,898
7,052
5,796
5,494

24

4
3,206,245

2,514,642
2,485,311

2,260,995
2,243,822

1,889,146
1,657,370

1,611,039
1,602,255

1,433,124

1,311,380
1,288,686
1,243,778
1,162,544
1,138,440
1,080,660
1,019,187
1,004,805
983,970

954,890
952,204

951,048
901,407
798,553

715,806
681,291
644,385
610,644
585,980
536,406
500,992
485,268
453,568
439,485
429,216
411,220
289,560
270,912
267,336
248,148
246,240
223,776
199,310
195,083
189,420
187,425
167,056
159,954

153,126
149,100
123,508
122,610
116,160
113,197
105,930
94,952
84,825
62,377
61,776
56,074
48,880

48,546
44,464

749
681
206

161
99
85

234

218
160
148
45
64
59

1281

1211
1267

1128
1138

1081
989

91
966

871

926
883
846
703
744
765
742
755
706

720
641

680
742
620

492
538
529
500
495
492
630
495
481
394
601
394
335
342
337
301
295
312
276
282
300
256
301
218

242
280
244
248
222
229
260
208
178
154
163
130
117

109
141

449
408
156
(OP:SP2UUU)
128

(OP:DKBSP)
11
2
189
(OP:EA3KX)
184
134
127
4
42
41
3
2
707
(OP:DK9IP)
626
507
(OP:G3YYD)
579
561
(OP:YL1ZF)
518
494
(OP:DL2JRM)
527
479
(OP:DF2HN)
484
(OP:UX1VT)
476
427
461
452
424
434
403
405
435
(OP:YOBBHN)
410
418
(OP:DLGNDW)
408
377
379
(OP:LX1NO)
399
351
357
337
353
338
304
318
304
353
272
290
228
249
237
226
240
216
190
203
205
225
197
159
(OP:DH8BQA)
181

175
154
201
165
157
165
143
145
133
132
106
104

(OP:YL1ZF)
93
112

VU2IBI
JAICCG
IT9Jay
JAGBCV
JF2FIU
VE2SCA
PASWT
VE7BC
EB2RA
YC2HML
UR7R
IK2IKW
EASFID
EA3OH
V37DX

EF1Z
SX73SC

1U4ACHE
RUSTT
UC6N
DL1DTL
JAICWJ
JI3BFC
EC1RS
TKAVPY
SvacoL
LX1HD
OM2AGN
M3l

RAGAM
YC9SBP
JK3NSD
IT9RZU
M@UNI
|Z5EME
LCc2C

UT5LA
G4PIQ
VE3GYL
124DZD
LN50

FACWN
YC2EEE
DL7LX
SM3LBP
1Z3sQW
EU4E
SV2BXA
IK30RD
SP5DL
$580
UT3N

UN4PG
YF3CYT
YF3CYS
YF3DFB
*7721

*IK3TPP
*CT7AL
*8$57U
*0E2E

*R7TMM
*UTSEPP
*0NSGQ
*LX5IGRY

*IT9VCE
*DL3SYA
*VE3DZ
*F8BDQ
*SE4E

*4U1A

*ER1PB
*EF80

*RW7M
“UX7Qv
*0G3P

*EA8PT
*VE2BVV
*MwWow

*GUASUP
*TI20Y
*UR7CB
*YT1TX
*KH6CJJ
*|U8DKG
*0G95AA

*0G8T
*SM5S

*DM2RM
*IW1CBG
*|K2BUF
“S56A
*|C8FJX
*PA3AIN

872,534
742,118

713,904
495,720
363,747
286,431
227,592
114,190
98,623
67,792
62,310
42,656
26,000
24,411

23,040
4,070
420
839,160
287,364
284,896
284,088

227,392
209,280
184,072
109,744
44,160

36,080
16,704
8,190
1,512
1,471,808
903,000
788,900
767,382
696,672
471,576
212,716

164,952

1,962,378
1,877,580
1,671,047
1,605,285

1,599,520
1,576,988
1,555,113
1,512,480

1,426,620
1,365,210
1,343,160
1,157,940
1,131,936

1,104,450

1,093,036
962,340

960,300
940,752
923,292

917,228
791,056
689,409

686,810
616,050
606,210
603,372
581,166
540,834
493,000

486,972
468,958

426,288
425,056
420,112
418,606
412,888
407,265

1497
744
752

679
578
497
400
316
230

118

96
89

791

725
807

746

796
640

811
806
660

650
646
606

517
652
571
507
646
455
517

496
465

423
424
430
389
453
407

696
(OP:DH8BQA)
481

(OP:EA1BD)
442

(OP:SV2BFN)
417

405
339
307
261
190
193
152
155
124
100
103
(OP:GAORH)
90

37
12
378
231
232
228
(OP:LB1HI)
209
192
173
152
96
(OP:LB3RE)
88
58
45
18
464
375
350
363
354
204
214
(OP:UT3NK)
158
6
6
4
545
(OP:PY2MNL)
583

513
469
495
(OP:0E2GEN)
520

476
497
460
(OP:LX1ER)
465
462
455
420
416
(OP:SMA4DQE)
398

(OP:HBYRB)
379
373
(0P:DJ10J)
396
376
412
(OP:0H3P)
403
392
353
(OP:GWOKRL)
397

333

334

308

249

326

340
(OP:0H8KVY)

334
(OP:0H8TV)

287
(OP:SM5SIC)

321

296

308

311

292

285

*DL6NWA
*G1P

*HATMB
*CO2RQ
*S57SWR
*DF3EH
*SP6MLX
*MW6M

“M@ORD
*7N2UQC
*RUSX
“PA3DBS
*JMIMTE
*DL1EAL
*IW4EJK
*RU4PH
*1Z3XNJ
*OHINOA
*0Z1A00
*IK3YBX
*EWT7A
*|V3BCA
*DJ60Z
*CS25F0Q

*9H1CG
*DGIBEQ
*SM6FZ0
*DF7JC
“UT4UQ
*UC4l
*JH3WKE
*1K8100
*EI3CTB
*|K5QPS
*IT9CIL
*ROUT
*YCA4FIK
*732U
*EC6DX
*DK7TM
*DJ7UC
“IWGGYC
*PD8DX
“SFaZ

“DD5MA
*|K20VT
*VE7TKAJ
*IT9ACJ
*VE3SST
“PG1R
*DL4NER
*SV8PMM
*DL8ZAJ
“UY5QQ
*ECTAT
*JFIWNT
*|Z5FSA
*0K1BJ
“YO4RST
*JE2BOM
*JATMWC
*JAILX
*JRITUG
*8T8S

*0K18I
*PDOWR
“GW4JBQ
*BH6KWC
*R6KEE
*SV2/SV7CUD

*DM3PKK
*EW1P
*SF5M

*|K8ARF
*JA1IE
*YL2IP
*DF1LX

*LA8OKA
*ZL3VZ
*URSXMM
*DL5GAC
*JMBFEI
*UTSUHX
*JJ1KZZ
*PHAE
*SD6M
*JG3SVP
*OH8GET
*S57KM
*SP5BUJ
*JAIEJG
*IZ7XNB
*JS1KKY
*JG3WDN
*0K7N
“PA3HGP
*JE4AMHL
*DK4EF
*CE2MT
*SP2WGB
*|U4FKR

403,480
389,776

389,550
387,972
372,000
364,958
341,922
334,552

333,105
330,336
323,563
304,678
303,178
284,260
275,776
265,370
246,225
216,910
208,437
205,091
194,670
180,675
160,816
154,585

152,536
150,696
146,400
145,054
144,786
140,010
136,752
130,468
127,737
122,998
118,370
114,896
112,320
108,188
104,248
103,520
103,125
99,200

97,340

96,200

93,060
80,352
79,560
76,320
73,250
72,618
71,103
69,000
68,961
65,100
63,992
63,041
59,605
58,179
55,626
52,530
51,584
51,528
49,714
48,990

47,672
43,506
43,120
41,019
38,280
37,142

36,360
34,823
34,216

33,708
33,215
32,334
30,728
26,487
26,481
26,160

24,928
24,414
23,004
22,517
19,698
18,942
17,810
17,043
16,827
16,776
16,048
15,686
15,128
12,921
12,654
12,320
12,208
12,204
12,012
10,452
8,360

8,232

6,930

6,720

424
425

409
394
390
415
346
435

368
452
386
377
382
345
330
361
319
309
295
295
292
258
255
272

250
244
259
243
246
251
254
248
237
213
239
255
252
186
211
208
2056
198
183
199

161
172
243
176
202
172
155
141
167
150
194
168
148
153
147
142
152
154
209
137

116
126
125
152
138
111

114
114
113

113
120
112
101

107
101

308
272

(OP:MBIEP)
294

234
248
313
294
284

(OP:GW4BV.J)
265
248
257
242
241
244
248
238
245
218
201
241
206
225
184
215

(OP:CT1FOQ)
184
184
183
182
177
195
168
193
17
178
190
167
130
148
166
160
165
155
155
148

(OP:SM@HEV)
141
144
156
144
125
147
137
125
127
150
152
121
131
123
127
103
104
113
106
115

(OP:VU2AE)
101

113
110
113
120
98

(OP:SV7CUD)
101
97
104

(OP:SM5SY0)
106
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*JASCEA 4,800 40 40
*JE2CPI ' 4,389 38 33
“VU2EEl 4,256 36 32
*\/02AC ' 2,604 32 28
*JABKGG 2,070 25 23
*11DXD ' 1,880 20 20
*JATFDA 1155 23 21
*PY2XC 21 63,315 170 135
*L77D " 45,235 148 109
(OP:LUGDC)
*URSQU " 31,752 130 108
YWSW " 18,174 85 78
*YT8A " 14,544 86 72
*IKOPRP " 13,794 80 66
*13FGX ' 12,276 75 66
“IK2TDM " 6,272 53 49
*M7P " 2,844 38 36
(OP:G6NHU)
*IWOFDD 14 436,482 576 354
*UR2Y " 428,922 535 351
(OP:USBYW)
*|IZ8EFD " 306,535 496 355
“IK4LZH 291,078 424 309
*R5ACQ. " 276,318 438 301
*EW7BA " 218,430 362 270
*004B " 191439 331 239
(OP:0N4BHQ)
*VE3TM " 166,852 303 236
*DL3KVR " 160,035 294 235
*Y02IS " 149,408 294 232
“DFAWC " 133,760 273 209
*DL4FCH 113,629 247 199
*MM2T " 65,286 190 162
“IKADCX " 62,424 173 153
*JK8PBO " 51,604 154 133
*RAOAFZ " 43,440 128 120
*R3LC 36,176 140 119
*UAMWGM " 25,724 118 109
*9G2HO " 21,420 91 84
(OP:9G5SA)
*KP4JFR " 11,222 69 62
*RA4L ' 8,645 67 65
*JAMRMX " 7,850 58 50
*EA2CCG " 5,661 55 51
*GANXG/M " 5,220 46 45
*DU1/PG5V " 846 19 18
*SP5XOV " 510 15 15
*URSWCQ 7 743,208 500 358
“OK2RU " 677,758 466 349
*IW2MXY " 563,550 436 325
*ED4T " 439704 366 279
(OP:EA4CWN)

Looking Ahead... Here are
some of the articles we’re working
on for upcoming issues of CQ.

* Results: 2019 CQ World Wide
160-Meter Contest
* The Kits of Dayton

* QRP: Powering Up With Lithium

Plus...
* Rules, 2019 CQ World Wide DX
Contest
Upcoming Special Issues
October: Emergency
Communications
December: Technology
February: QRP
June: Take it to the Field
Do you have a hobby radio story to
tell? Something for one of our spe-
cials? CQ now covers the entire radio
hobby. See our writers’ guidelines

on the CQ website at <http://bit.ly/
2qBFOdU>.
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*KP3LH
*Z37DX

*EA2BNU
*DL5KUD
*2E@CVN
*Z39A
*CM8NMN
*VE10P
*MM1PTT
*0K1PMA
*IV3IXN
*YB2WA
*JF3PLF
*WP4WW

*PP7DX
*JH1APK
*JH4FUF
*EUGAA
*JASHKR
*SQ4NR
*DF1MM
*UZ2HZ
*0KAGP
*ET7EA
*UT5PY
*IX1CLD
*S53NW
*|Z3KKE
*RuU4l
*UASF
*§52WD

369,846
328,636

320,640
296,000
199,200
198,018
135,150
112,420
108,936
60,720
58,032
47,840
32,706
31,600

28,826
5,340
2,808
2,544
768
1,036,112
901,600
880,896
728,460
724,880
613,760
455,182
445,356
420,320
297,600
271,200
241,108

LY9Y’s antenna farm.

370
333

322
302
248
251
198
17
177
129
117
142
106
89

71

33

27

25

12

654
613
598
504
533
504
414
414
385
319
299
293

243
(OP:KP3LR)
242
(OP:Z33F)
240
250
200
193
159
146
153
115
117
92
79
79
(OP:KP4JRS)
71
30
26
24
12
406
400
384
355
340
320
287
278
284
248
240
218

*IW2HUS 229,512 281 219
*SP5VIH ) 228,060 286 210
*M6BIR " 147,060 225 LA
*LY2EW " 136,224 211 172
*HATWD " 109,440 188 152
*S53BB ) 102,102 186 143
*EA4DB " 64,560 136 120
*9A1AA " 61,180 135 115
*SQ9PPT ' 45,136 119 104
*JF3BFS b 12,960 86 60
*1250QX ' 11,088 61 56
*|K2LOL ! 6,004 39 38
*Z33F " 4,356 34 33
*gM4DXX " 2,000 20 20
(OP:JE1SCJ)

*YC2v0C " 1,520 27 20
*JABGCI " 966 21 21

*YG3FZT ' 2 1 1

CHECK LOGS

406GAS, 9A6TT, CA5GRF, CO6HZ, CX2AQ, D9K, DJ6YX, DLAZBY,
DL5FU, DL7AU, DM3BJ, DM4JK, DO4TP, E71AP, EA1AY, EA4IE,
EA5NB, F6GEU, GM4UQG, 1GMOM, 12BRT, 14UUL, IK2MXM, 1Q2CJ,
ITOCLN, IV3HAX, JG2GSY, K1EJL, KB8ECG, KC1ERO, KC3FCB,
KC8MUE, KE@TT, LA4NL, LZ1JZ, LZIKDP, LZ1YF, N2LK, OE5TKM,
OEG6FTE, OH3LQK, OK1FAK, OK2BHD, OK2BZ, OK2PAD, OK3PJ,
OM5CD, OM5NA, 0Z/E78KM, PA3I, PE1FJN, R2PA, RA3FD, RA4DB,
RM4W, RN4CA, RV3LO, RW@A, RW3RN, RWANN, RYG6AAG,
S5/E751BH, SM5MX, S030, SP2MKT, SP4W, SPGCES, SP6CZ,
SP6GCU, SV1PMQ, SV3QUP, UA3RAB, UA4NCI, UAGJQ, UIGL,
UN7LAN, UT7UX, UW5RG, UX2IN, UY5HF, UZ7HO, VE7LGP, WA2IVD,
WABSCLT, W040, XE1RF, YD3RJL, YL2VW, YO2CMI, YO5PBF, YT9A,
YU/E74DE, YU40I1Z

Andy, LY9Y, and
son Andy, LY7Z,
operate as LY9Y
and take 6" place
in Multi-Two.

Visit Our Web Site



ADVERTISERS" INDEX

JULY 2019
Advertiser Page Phone Website
100 Watts & AWire ........coeevvvvven, A0 1, www. TOOWATTSANDAWIRE.COM
AORU.S A INC..ooviiii, S, 310-787-8615.............. WWW.Q0rusa.com
Advanced Specialfies InC. ................ YA 201-VHF-2067 ............. www.advancedspecialties.net
Air Boss — Innovative Tech. ............... 15......... 252-249-0287.............. www.krdloairboss.com
AlINCO .., 43......... 209-900-1296.............. www.dalinco.com
Amateur Radio Roundtable................ 75......... @01-570-2188.............. www.W5KUB.com
Buddipole ANtennas .............ccccvvvvve, 39 503-591-8001.............. www.buddipole.com
CQ Amateur Radio Calendar............. 66, 516-681-2922.............. http://store.cg-amateur-radio.com
CQ Merchandise...........oooccvvvviiieiiiinnn, 35......... 516-681-2922.............. http://store.cg-amateur-radio.com
CW Easy/Success EQsy.........cccoevvvrennnn, 57 .., 561-302-7731.....ccuv0... WWW.SUCCESs-is-easy.com
Communications Concepts, Inc. ....... 23 937-426-8600.............. www.communication-concepts.com
Cutting Edge Enterprises...................... YA 831-427-8197.............. WWwWWw.powerportstore.com
DX World Guide ........ccoocvviiiiii, 120 516-681-2922.............. http://store.cg-amateur-radio.com
Dits aNd DANS ......cvvvvvvviiiiiiiiiiiiiiiii, 40......... 516-681-2922.............. http://store.cg-amateur-radio.com
EZHONY. . YA 540-286-0176.............. www.ezhanyg.com
EleCraff. .o, 69, 831-763-4211............. www.elecraff.com
Electric Radio Magazine...................... 53......... 720-924-0177....cvv. www.ermay.com
HamTestOnliNg ..., 83 ., 888-857-6164.............. www.hamtestonline.com
International DX Association............... A4 .., www.indexa.ory
KJI EleCtroniCS.........ooovvvvviiiiie, oK I @73-571-1930.......00000. www.Kjielectronics.com
IDG e, Cov. II,1,Cov. lll......... 410-586-2177.............. www.ldyelectronics.com
POWETIPOIT i, YA 831-427-8197.............. www.powerportstore.com
PrecCiseRF oo, 23 ., 503-915-2490.............. www.preciserf.com
QCWA ... 84.. 352-425-1097.............. WWW.QCWAa.0ry
RF PAMS. e 21 ... 800-921-4834.............. www.rtsystems.com
RT SYSTEMS..vviiiiiiiii i, Q.77 ..., 800-921-4834.............. www.rtsystems.com
REACT INT' | v, 70 ... 301-316-2900.............. www.REACTintl.ory
SWAPMYRIG......ooooiiiiii, O3, 850-385-3769.............. WWW.Swapmyrigs.com
W2IHY Technolodies ............cccceciiiinnn, 15......... 845-889-4253.............. www.w2iny.com
WOSWL ... 1S www. WSSWL.com
W/7DXX REMOTE .vvvvviiiiiiiiiiiii s A4 ., WWW.W/dxx.com
Y LR it 7D www.ylrl.org
YOESU ..vvvvviiiiiiciiiccciiiiiiia e 6,7,17.Cov IV......... 714-827-7600.............. www.yaesu.com

Let CQ help you get the most for your advertising dollar!
Contact Dottie K, CQ’s Advertising Director
aft 516-681-2922 x 106 or via email at ads@cqg-amateur-radio.com




HAMSHOP

Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations and addresses. Commercial and organization ads are $1.00 per word. Boldface
words are $1.50 each (specify which words). Minimum charge $2.00. No ad will be printed unless accompanied by full remittance. All ads must be typewritten dou-

ble-spaced.

Closing Date: The 10th day in the third month preceding date of publication (example: Jan. 10th for the March issue). Because the advertisers and equipment con-
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Morse Code on a CD. Just want A to Z and Zero to 9 in
code only. Contact Ronald (KD7FWC) (775) 962-5437.

Wanted: Back issue of CQ magazine April 2011. Email
davidcbohn@gmail.com.

AMECO AC-1 DIY Kits: www.thenewameco.com

TOWER ACCESSORIES Gin Pole Kits — stand off brackets —
antenna mounts — vehicle radio mounts — for 30 years. 11X
Equipment Ltd., 708-337-8172, <http://www.w9iix.com/>.

HOMEBREW! “Recollections of a Radio Receiver” a 565 page
book on HBR homebrew receivers. $10 delivered (eBook on
CD-ROM). Details <www.w6hht.com>

Affordable Custom Antenna Design: www.ant-build.com

Recognize the signature CW sounds of over 4000 words!
Start to read whole words sent in fast Morse code!
https://www.hearcwwords.com

Yaesu FT-100D (HF-VHF-UHF). Great mobile rig with
manual, internal keyer and mike. $300. (281) 934-8783.

RF CONNECTORS & GADGETS - Parts - Products
and More! www.W5SWL.com

Keychain QRP: Worlds Smallest HF Transmitter. Handmade
in the USA. <www.bit.ly/KeychainQRP>

GET THE F.C.C. “COMMERCIAL” RADIOTELEPHONE
LICENSE! Fast, inexpensive home study course. Command
Productions. www.LicenseTraining.com. Free info: (800)
932-4268.

NEVER have another fauly patch cable! 15-page, photo-illus-
trated manual details a revolutionary procedure for assembling
failure-proof coaxial cable patches. $10 postpaid U.S.,
$15 forgeign. R.W. Parker, 1205 Sleepy Hollow Road,
Pennsuburg, PA 18073.

CallSign Stuff www.hamQRU.com KTGMMY

WANTED: 500-Kc Ships Transmitter. IE: MACKAY MARINE
2017A. w8wz@aol.com

NO NONSENSE LICENSE STUDY GUIDES: kb6nu.com/cq

FOR SALE: 40-foot crank up tower. U.S. Tower model MA40,
pole type $400. Cushcraft model A4 tri-band beam $200.
Yaesu Antenna rotor and controller model G400RC $200. Call
Ed, WA7DAX, (801) 598-9217.

Wanted: Channel Master model 110 Quantum Antennas 1 or
more in box good condition! W.J. Gibbs, Jr. 601 Howard Street.
Columbia, NC 27925

QRP J-36: 1/2-Scale Microkey. Full-Functional “BUG” Made
in the USA by KAGIRL. <QRPJ36.com>

Premium RF Connectors, Antennas, Coax, Parts, and
Accessories. W5SWL’s Ham Store — www.DavesHobby
Shop.com

WANTED: IBM Model M, Space Saving Keyboard, Call KGKG,
(218) 850-1500 or email: <keith.gilbertson@qg.com>.

AMATEUR RADIO ELECTRONICS: Home Study Software,
Apps, and eBooks $2.99. <www.eptsoft.com/HomeStudy

POLYESTER ROPE: excellent for antenna support and
guying. Go to <www.audiotronics.us>.

REAL HAMS DO CODE: Move up to CW with CW Mental Block
Buster lll. Succeed with hypnosis and NLP. Includes two (2)
CDs and Manual. Only $29.95 plus $7.00 s/h US. FL add $2.14
tax. Success Easy, 568 SE Maple Terrace, Port St. Lucie, FL
34983, phone 561-302-7731, <www.success-is-easy.com>.

TWO NEW NOVELS involving ham radio: Full Circle, and
Frozen in Time, by N4XX. Visit <http://www.theodore-cohen-
novels.com/>.

QSLing SUPPLIES. e-mail: <plumdx@msn.com>.

CASH FOR COLLINS, HALLICRAFTERS SX-88, & DRAKE
TR-6. Buy any Collins equipment. Leo, KJ6HI, phone/fax 310-
418-9269, e-mail: <radioleo73@gmail.com>.

MicroLog by WAGH
Easy to use logging program.
Free download . . . www.waOh.com

www.oldgslcards.com

OVERSEAS AIRMAIL POSTAGE plus complete line of airmail
envelopes. Order directly from our website. James E. Mackey,
proprietor. website: <www.airmailpostage. com>
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HAWAII DX VACATION: SteppIR antennas, amplifiers, pri-
vate. KH6RC, <www.leilanibedandbreakfast.com>.

HAM TRAVELERS Discount travel, tours, cruises, more.
www.GreatExpectationTravel.com

www.peidxlodge.com

DXPEDITION DVD VIDEOS: For full description and how to
order . .. <www.k4uee.com/dvd/>.

ARMS — Amateur Radio Missionary Net. Christian Fellowship
Net, Everyone Welcome. 14.3075 Daily except Sunday
1500-1700Z, —1 Hr DST. Website: www.qgsl.net/arms

NEAT STUFF! DWM Communications: <http://qth.com/dwm>

VORTEXANTENNA SYSTEMS specialistin 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.vortexantennas.co.uk/>. or by
e-mail to <enquiries@vortexantennas.co.uk>.

“World of Keys — Keys lII” book features highly detailed views
and photos of keys, bugs, and paddles like few people have
everseen ($18)!. Also still available, “Keys II” ($16) and “QRP
Romps!” ($18), plus “Your Guide to HF Fun” ($16). Available
from dealers nationwide.

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 technol-
ogy. Benefits: newsletter, software, discounts on kits and pub-
lications. For membership prices see the TAPR website:
<http://lwww.tapr.org>).

HONDURAS DX VACATION: K3, Alpha 86, SteppIR, Meals,
Private Facilities. HR2J, (206) 259-9688.

HY POWER ANTENNA COMPANY <http://www. freewebs.
com/hypower> Multiband dipoles, delta loops, half squares
and QRP antennas.

NEW AMATEUR RADIO MAP with DXCC list updates. Full
color 22 x 34" — $10. Free shipping on club orders.
http://www.hamradiomap.qth.com/

QRP KITS: <www.breadboardradio.com>

NEED ROPE? All kinds, types, including: antenna rope,
hauling, gin. FREE, free consultation, Go to <http://www.
davisropeandcable.com/>. Veteran owned, K1PEK, 978-
369-1738.

FUTURE TIMES: Dreams and visions of Disasters. Great
guide book for Hams. www.xlibris.com/futuretimes.html

WANTED: OLD QSL CARD COLLECTIONS. Collector seeks
US & DX cards. W2VRK, 9 Laird Terrace, Somerset, NJ 08873;
e-mail: <tplirs@comcast.net>.

PROMOTIONAL VIDEO: 15-minute DVD describes amateur
radio’s fun and public service. Details: <www.neoham.org>.

TELEGRAPH KEY INFORMATION AND HISTORY MUSE-
UM: <http://w1tp.com>

HAM RADIO GIFTS: <www.mainestore.com>

FT243 AND HC6U CRYSTALS: www.af4k.com

OLD QSLs Available. 50’s and 60’s, DX and USA. Specify
call, send SASE. W5SQA@arrl.net

RFI Filters <www.RFchoke.com>

SOTA BEAMS: <http://www.sotabeams.co.uk>. G3CW

CRANK-A-WATT Power & More via KESNYS. Visit <www.
FactorReady.com>

FMTV ARTICLES: Comprehensive transmitter and receiver
deviation calibration, standards, intermodulation, power ampli-
fier calculations. WB9OQM, http://mathison.freeshell.org

Wanna ham in the CAYMAN ISLANDS?” Go to <www.
martykaiser.com/24a.htm>.

www.SecondHandRadio.com

HF Mobile or Fixed Virtual X Antenna Patent: For Sale or
License. Request Free Power Point Presentation file. Shows
design details, pictures, prototype tests. Design applies to a
broad frequency range for mant antenna arrays/beams/verti-
cals. <Igslay@sbcglobal.net>. Larry Slay, KSWUL

FOR SALE: Samlex Power Supply Model SEC 1223, 13.8V
@ 25 amps. Not working. Includes operating manual and
schematic. Price $50 or best offer. Contact Harry, WOHRQ, at
<harrygraziano@gmail.com> or phone 1-773-334-4492.

YAESU FT-840, has FM-747 FM unit, YF-112A 6 kHz AM fil-
ter and manual. Problem with main tuning, otherwise good
$150. FC-800 1.8-30 MHz 150W remote ATU for FT-840 or
FT-890. wotking with cables and manual, $125. Shipping
additinal. KB2DMD, (215) 541-1099.

ANTENNA & TOWER HARDWARE: Aluminum plates: Boom
to elements, boom to mast, GP/ Vertical antennaground plates,
Rohn 25/45 to cross arms plates, Hexabeam / spiderbeam
Hubs, Moxon hubs, U bolts with sadles. All info at: e78WW@
yahoo.com or at e-bay store: stores.ebay.com/yz4iz@

WWW.ISOTRONANTENNAS.COM FOR HF. CHECK IT OUT!
Call: 719-687-0650; <wd0Oeja@isotronantennas. com>

Visit Our Web Site
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Qngthe DGRT:
-~ Tunerin ATAS MEIIJ

’ ‘”WORKS wn THI;E.O LOWING YAESU MODELS:

h’l_-_l._l‘

'HF ANTENNA
10:1 SWR RANGE

1. PLACE RADIO IN ATAS MODE 3. THE TUNER WILL TUNE WITH 10 WATTS !
2. PRESS PTT AND PRESS “UP” ON MIC 4. OPERATE NORMALLY %

PROCEDURE COURTESY OF LONG-TIME LDG CUSTOMER NO9E

support@ldgelectronics.com 410-586-2117 www.ldgelectronics.com



YAFESU

Wy rackio

igh Visibility and Operation with a High-Resolution
Full Color TFT & Touch Screen Display
Superior Performance in a Compact C4FM Digital Transceiver

| System Fusion Il Compatible Built-in High Precision GPS Receiver
D
Compact & Reliable 5W RF Power Output Easy Hands-Free Operation
e———,— with Built-in Bluetooth® unit
700mW of C4FM Exceptional Quality Audio
| B High-Resolution and High-Speed

Dual band Simultaneous Receive

High Visibility Full-Color
TFT touch panel Display

79 channel Band scope

CAM (Club channel Activity Monitor)

Function
:

« FM Friendly Digital by AMS
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