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Fun & Affordable |

Low cost digital mode operation, real CW keying and TIL rig control!

Works with Windows, Linux and OSX!

CW output jack for use with MRP-40, CwType, HRD and other software!
Put) P Adapter for Xiegu G-90

Built in rig control runs lcom CI-V or Yaesu TTL CAT (optional cable 58102-1807 $14.%

required). Perfect for automatic frequency tuning in Winlink Express or N

running Haom Radio Deluxe and other loggers.
* |deal for Yoesu F1-817/818/857/897 and most Icom HF radios!

Computer has only a single audio jack?

No problem! Order our USB External Sound Card Convenient hook up!

Adapter with the RIGblaster Plug & Play for a The RIGblaster Plug & Play connects to the
complete USB audio solution. 58141-1633 $9.95  qdio's data jack. An adapter is required for some
radios that don't use a 6 pin mini DIN data jack.

See our Plug & Play compatibility chart here:
www.westmountainradio.com/pnpradiomatrix

Email: sales@westmountainradio.com
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As the 415 Amateur Radio Club of Crystal Lake,
lllinois, was planning their 2024 ARRL Field
Day effort, they received an interesting offer to
work with the cast and crew of Static: Noise of
a New Musical, one of the first musicals to put

a spotlight on Morse code. As a result of the
collaboration, Static cast and crew members
visited the club’s Field Day operation to learn

about different modes — especially CW — and
even get on the air, and the club loaned

amateur radio gear to the production to aid in its
accuracy and realism. Read Kevin Potter’s,
KD9YYO, article “When ARRL Field Day
Becomes Theater” to learn more about this
meeting of art and science. [Todd Heintz photo]
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M17 1S THE ONLY DIGITAL PROTOCOL DESIGNED,
MADE, AND IMPLEMENTED BY HAMS.

CS7000 M17

st Commercial
M17 amateur
radio

WHY THE CS7000-M17 PLUS

» Microprocessor runs 3x faster than the
M17 and most other DMR radios

« Double the amount of code memory
and triple the amount of RAM

« GPS, Bluetooth, vibrator, and a
man-down sensor

» Double the amount of flash memory

C

WHY THE CS7000-M17

« FCC Part 90 and IP67 compliant
- Large battery for extended operating life

» Superhetrodyne design with front-end
varactor tuning

» Ability to use different digital modes
- Wide frequency range

» Get into boot mode with the press of
a button

CS7000 M17 PLUS

First Commercial
Amateur Radic
two Digital M

sp)

Connect Systems Inc.

VISIT US ONLINE AT WWW.CONNECTSYSTEMS.COM OR CALL US AT (818) 889-0503
18022 DELANO STREET ENCINO, CA 91316
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For all your base station and repeater ne
DIAMOND has an antenna that will work

You've tried the rest, now own t

Here is a small sample of our wide variety

X700HNA (4 section)
X510HD (3 Section)
X300A (2 Section)
X200A (2 Section)
X50A (1 Section)
X30A (1 Section)
Mono

F23H (3 Section)

F22A (2 Section)
CP22E (Aluminum)
F718A (Coax Element)

SG7900A
SG7500A
NR770H Series
MR77 Series
AZ504FXH
AZ504SP
NR7900A

NR22L
M285

Diamond A

Bands

Dualband Base Station/Repeater Antennas
2m/70cm 24 200
2m/70cm 17.2 330/250
2m/70cm 10 200
2m/70cm 8.3 200
2m/70cm 5.6 200
2m/70cm 45 150
band Base Station/Repeater Antennas

144-174 MHz

(W/ Cut Chart) 15 350
2m 10.5 200
2m 8.9 200
70cm 15 250

Dualband Mobile Antennas

2m/70cm 62.2 in. 150
2m/70cm 40.6 in. 150
2m/70cm 38.2 in. 200
2m/70cm 20 in. 70
2m/70cm 15.5 in. 50
2m/70cm 15.5 in. 50
2m/70cm 57 in. 300/250

Monoband Mobile Antennas

2m 96.8 in. 100
200

2m 52.4 in.

Length Max Pwr.
Ft. Rating

RF PARTS"

COMPANY

DIAMOND

ANTENNA

Conn.

UHF
UHF
UHF
UHF
UHF

UHF

UHF
UHF

UHF
UHF
UHF
Mag
UHF
UHF
UHF

UHF

or N
or N

or N

or NMO
or NMO
or NMO
Combo

X700HNA Special Features:

o apping outer shells for added strength
less steel mounting hardware & radials

g waterproof joint couplings

N cable connection
band performance
st gain Dual-band Base Antenna!

SG7900A
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David A. Minster, NA2AA, ARRL Chief Executive Officer, na2aa@arrl.org

Second Century

A Callout to Radio Clubs

Each month, | write this column intending to inspire and inform you about topics related to being both an ARRL
member and an active Amateur Radio Operator. Recently, | was very inspired by two gentlemen and their

passion and call to action related to radio clubs.

The first was our friend Hayden Honeywood, VK7HH,
a YouTube content creator with the channel Ham
Radio DX. We've featured Hayden in QST, and we
continue to be impressed by the work that he does. It
should have come as no surprise to me that Hayden,
on top of everything else he does, is the president

of his local club, the Radio and Electronics Associa-
tion of Southern Tasmania. The call to action in his
recent video on ham radio clubs is twofold, with one
of the points being to stop treating general club meet-
ings, which are the entry point for new club members,
as business meetings. Keep the running of the club
separate from the amateur radio part. Get new people
excited about the club and about radio more broadly by
having an interesting and engaging meeting.

The other area that Hayden focused on is “sub-
groups,” as he calls them, with some of them not even,
strictly speaking, focused on amateur radio. Here is
where clubs can shine! Find areas where there are a
few club members who are passionate about an area
of the hobby, and give them the space to put together
projects or operating events for the club. If the interest
is POTA or SOTA, activate a local park or a rare park,
or get a group together to build a portable antenna.

If it is satellites, do a simple demonstration during a
club meeting, or go activate a grid — or again, build
an effective satellite antenna. If it is contesting, get a
group of club members to operate and submit a club
score, or have a little competition within the club for the
highest score: the most QSOs, the most multipliers,
the most hours on the air, etc. Once you give a small
group of passionate people the runway, they’ll fly with
the idea and attract others to their activities!

Then there’s Ed Snyder, W1YSM, the past president of
the Meriden Amateur Radio Club here in Connecticut.
| have written about Ed before. Beyond him and his
wife, Rose, being generous ARRL donors supporting
radio club initiatives and our Collegiate Amateur Radio
Program, Ed has built a model for strengthening and
growing clubs, much in the way Hayden has, but on

a larger scale. During a recent breakfast meetup, Ed
and | discussed the program, known as MARCONI —
Motivating Amateur Radio Clubs to Open New Initia-
tives. The Meriden Amateur Radio Club was awarded
an ARRL Foundation Club Grant, funded by ARDC,
to build out the program for the benefit of the hobby
(www.arrl.org/marconi-program).

How can MARCONI help inspire your club to grow?
The program has eight different interest areas: POTA,
Foxhunting, CW Training, Satellite Communications,
VE Sessions, Served Agencies, NCS Training and
Traffic Passing, and Radio Amateur Balloon Science.
These areas have been built out so that current and
potential new club members have an area of amateur
radio where there are experienced mentors ready to
help, along with ongoing projects or operating oppor-
tunities to participate in and learn new things. We are
looking at building out a workbook for club leaders and
club members who want to see their clubs get stronger
and grow starting with the MARCONI program, which
is now being expanded with a phase 2 initiative to

help clubs gain 501(c)(3) status and help other clubs
by working with, or even merging with, them to make
stronger clubs.

How can you get involved? How can you strengthen
and grow your club? What are your areas of passion
or expertise? Start small. Build out a small group

and get going! Clubs are the lifeblood of our hobby,
helping newcomers become active radio amateurs. |
hope you'll take this challenge to get inspired, be radio
active, and be that connector bringing people and your
passion for amateur radio together!

O

David A. Minster, NA2AA
Chief Executive Officer
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HEAR THOSE WEAK
SIGNALS CLEARLY
WITH A BHI DSP NOISE
CANCELLING PRODUCT!

bhi

DON'T PUT UP WITH NOISE &

Testimonial: “The DESKTOP speaker is
great, audio is crisp and clear, brilliant!”

INTERFERENCE ANY LONGER

Dual In-Line Compact In-Line

ParaPro EQ20 Range

Greatly improved audio for those with
hearing loss

Two separate mono inputs or one
stereo input

Use with passive speakers or
headphones

Use with any radio including SDR
Three different options available

NES10-2 MK4

5W amplified DSP noise cancelling
speaker

8 to 40dB noise cancelling

Audio bypass feature

Use mobile or base station

Supplied with integral 2M audio lead,
fused DC power lead & manual

WEBSITE:
bhi-ltd.com

bhi

Fully featured dual channel DSP noise
cancelling in-line module

8 Filter levels 9 to 40dB

3.5mm speaker level input

Line level input for SDR radio and
headphone output

Easy-to-use controls

DESKTOP MKII

T0W Amplified DSP noise cancelling
base station speaker

Easy-to-use controls

8 DSP filter levels

“Real-time” adjustment

Suitable for all radios including SDR
Loudspeaker and line-level inputs
H:200mm x D:160mm x W:150mm

Powerful audio processor
Removes noise and interference
Hear weak signals clearly

Easy to use with “real-time” audio
adjustment

Use with headphones or a
loudspeaker

In-Line Module

5W amplified DSP noise cancelling
In-Line Module

8 filter levels 8 to 40dB

Use in-line with a loudspeaker

Audio bypass feature

3.5mm mono inputs and outputs
Supplied with a fused DC power lead
& 3.5mm mono jack plug lead

GigaParts




Take Your Homebrew Projects to the Next Level with the
DPM6000A and TDR-Cable Radare. Pro — Affordable Lab Grade,
Precision Tools for Every Ham!

DPMG6000A Digital Power Meter

Experience unmatched performance with the DPM6000A
Digital Power Meter. Engineered for precision, this meter offers
the high accuracy demanded by ham radio operators and
engineers, all at an affordable price. With an expansive
dynamic range from -60 dBm to +20 dBm (sensor dependent)
and a rapid display update rate, it's perfect for tuning
applications. The bright, easy-to-read OLED display
simultaneously shows both forward and reflected power with
clear numeric and bar graph indicators. Unique in its class, the
DPMG6000A features a built-in, temperature-compensated

$975 calibrated power reference, providing a precise 1 mW 0 dBm
o 50 MHz sine wave with minimal phase distortion. Calibrate your
See review in October 2024 QST page 38 device effortlessly right from the front panel!

TDR-Cable Radar® Pro

Introducing the TDR-Cable Radar® Pro—an advanced upgrade
from the CableScout, bringing unparalleled ease and precision
to transmission line measurements. Equipped with an improved
GUI, faster pulse rise time, and all-new firmware, this affordable
TDR pulse generator delivers laboratory-level accuracy for ham
radio installations. When paired with a high-bandwidth
oscilloscope (100-200 MHz), the TDR-Cable Radar® Pro
provides results that rival commercial systems at a fraction of
the cost. Simplify your measurements and elevate your setup

$775 with the TDR-Cable Radar® Pro today!

See review in October 2024 QST page 43

Unlock Unmatched Efficiency with preciseRF's Top-Rated
Magnetic Loop Antennas — The Clear Choice of Hams
and Antenna Experts Alike!

Convenient, lightweight
antenna — great for HOA
restrictions!

MLA can perform as well or
even better than a dipole
antenna.

Integrated digital SWR
bridge allows auto-tuning
(HG3 Series only).

@ Designed and built by
preciseRF - selected by
MIT Haystack Observatory
to design and build custom
magnetic loop antennas for
the 2024 solar eclipse radio
propagation study.

» email: sales@preciserf.com ¢ phone: 503-915-2490
- some features are optional * some limitations may apply ¢ prices subject to change ¢
PreciseRFe LLC © 2024 v1.7
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Win this Dream Station with the latest gear from Icom.

IC-7760 IC-PW2 SM-50 Seiko Watch
60th Anniversary Signature Edition 1 kW Linear Amplifier Desktop Microphone Icom 60th Anniversary
HF/50 MHz 200 W Transceiver Limited Edition

)> DREAM'N

( JOIN OR RENEW‘ SET UP AUTO-RENEW

"E TO DIAMOND CLUB>

3 Ways to Enter*:

Members automatically earn ARRL Sweepstakes entries when they
join or renew (earn 1 entry), set up auto-renewal (earn 2 entries),
or donate to Diamond Club (earn 1 entry for every $50 donated)

any time from January 3 through December 31, 2025.
Limit of 6 entries per person.

* No Purchase Necessary. For Official Rules visit www.arrl.org/DreamStation/rules.

ARRL The National Association for Amateur Radio® is the sole sponsor of the ARRL Sweepstakes. lcom® is a registered trademark of lcom Inc.



Joe Lynch, N6CL, nécl@ieee.org

Member Spotlight

Bob Ideker, WB5BI

Pursuing a lifelong passion for
amateur radio, Bob has been a
licensed operator for more than 61
years. With the encouragement of his
dad, Art, W5CAM (SK), and oldest
brother, Jim, W5FVM (SK), he was
first licensed as WASIXM at age 16,
and later upgraded and changed

his call sign to WB5VUH, which he
held for 57 years before selecting the
vanity call sign WB5BI.

A Passion for Service

As a Life Member of both ARRL

and QCWA, Bob’s dedication to
amateur radio has been constant.
His passion for service extended
beyond amateur radio, as his involve-
ment in the Boy Scouts of America
significantly shaped his early years
while becoming an Eagle Scout, and
he was elected Lodge Chief and Vigil
Honor member of the Order of the
Arrow.

Bob held several leadership posi-
tions in amateur radio organizations,
including serving as President of

the Central Arkansas Radio Emer-
gency Net club in 1989 and as ARRL
Arkansas Section Manager from
1990 to 1994. In 1992, he was Presi-
dent of Chapter 158 of the QCWA.
He returned as Section Manager

for an additional 2 years in 2000,
reflecting on these roles as rewarding
and enjoyable. Bob noted, “I learned
a lot in my 6-year tenure about what
helped motivate volunteers, and that
was to ask for their involvement [and]
support, and being available to other
hams.” His dedication to service
extended to emergency prepared-
ness, evidenced by his completion of
24 FEMA courses.

After retiring in 2011, Bob and his
wife moved to Lake Havasu City,
Arizona, enjoying 8 years of sunshine
and mild winters. While living there,
he was appointed Assistant Section
Manager for the Arizona Section,
helping ham clubs in northern
Arizona. In 2019, the couple returned
to Arkansas to be closer to their 13
grandchildren. This move strength-
ened family bonds and allowed Bob
to reconnect with his passion for
amateur radio.

A Lifetime of Achievements
Since then, he has approached
amateur radio with renewed enthu-
siasm, making more than 28,950
contacts — 14,840 confirmed —
using FT8. Recognized with awards
like DXCC, he continues to pursue
ambitious goals, such as confirming
all states across multiple bands.
This lifelong hobby has brought him
immense joy, camaraderie, and
opportunities for growth.

In addition to his contributions to
amateur radio, Bob’s military service
reflects his commitment to leadership
and excellence. He served in the
Arkansas National Guard and Army
Reserve, rising to the rank of Captain
in the Signal Corps after completing
Officer Candidate School in 1970.
Because of his ham license, he was
recognized by his peers to become
an instructor in communications at
Fort Gordon (now Fort Eisenhower)
in Augusta, Georgia. “I had a lot of
fun working with other instructors and
soldiers who wanted to become radio
and radio-teletype operators.”

His academic achievements include
a degree in organizational manage-
ment from John Brown University.

Professionally, he dedicated 28 years
to Entergy Corporation, focusing

on Transmission and Nuclear Engi-
neering, followed by 13 years with the
Southwest Power Pool.

Continuing Leadership

As State Coordinator for Arkan-
sas’s AARP Driver Safety Program,
Bob oversees 43 instructors who
teach a course for drivers over 50,
helping participants earn insurance
discounts. His leadership positively
impacts thousands statewide,
reflecting his lifelong dedication to
community service.

Bob has cherished opportunities to
connect with others throughout his
retirement through volunteer work,
amateur radio, and family gatherings.
His story underscores the rewards of
an active and purposeful retirement,
inspiring others to embrace this stage
of life enthusiastically.

Bob’s full life has consisted of many
opportunities to be of service,
including serving his country. In
reflecting on his various activities
over the years, he commented, “We
should all try to learn new ways to
share our knowledge and interest in
our great hobby by being active and
becoming an Elmer to others.”
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Member Benefits

ARRL Online | www.arrl.org/myarrl

Create an online ARRL Member account, and get access
to members-only benefits. Register at www.arrl.org/
myARRL. Already registered? Log in at the top of the
ARRL website.

ARRL Magazines | www.arrl.org/magazines

m Members can access the digital editions of four

@ ARRL magazines from a web browser and the free
ARRL Magazines app available from Apple’s App

Store, Google Play, and Amazon Kindle. Members need a

valid ARRL account to access the digital magazines,

Periodicals Archive and Search, and Product Review

Archive. Print subscriptions are available and sold

separately.

QST — ARRLs monthly membership journal

On the Air — for new and beginner-to-intermediate-level

radio amateurs

QEX — A Forum for Communications Experimenters

NCJ - the National Contest Journal

E-Newsletters | www.arrl.org/opt-in-out

Subscribe to the weekly ARRL Letter, the monthly ARRL
Current, and a variety of other e-newsletters and
announcements for members. Keep up with ARRL News,
publications, podcasts, and calendars.

Email Forwarding Service
Email sent to your arrl.net address will be forwarded to
any email account you specify.

ARRL Learning Center | learn.arrl.org

This online learning environment is designed to help
members get the most out of amateur radio. Courses,
tutorials, and resources cover getting on the air,
emergency communications, and electronics and
technology.

Technical Information Service | www.arrl.org/tis

Call or email our expert ARRL Lab specialists for answers
to all of your technical and operating questions.

The American Radio Relay League, Inc.

ARRL The National Association for Amateur Radio® in the United States: supports
the awareness and growth of Amateur Radio worldwide; advocates for meaningful
access to radio spectrum; strives for every member to get involved, get active, and
get on the air; encourages radio experimentation and, through its members,
advances radio technology and education; and organizes and trains volunteers to
serve their communities by providing public service and emergency communications
(ARRLs Vision Statement, adopted in January 2016).

ARRL is an incorporated, noncommercial association without capital stock chartered
under the laws of the State of Connecticut, and is an exempt organization under
Section 501(c)(3) of the Internal Revenue Code of 1986. Its affairs are governed by a
Board of Directors, whose voting members are elected every 3 years by the general
membership. The officers are elected or appointed by the Directors.
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Benefits

www.arrl.org/benefits

Shop

www.arrl.org/shop

Join or Renew

www.arrl.org/join

Donate

www.arrl.org/donate

Advocacy | www.arrl.org/regulatory-advocacy
ARRL supports legislation and regulatory measures that
preserve and protect meaningful access to the radio
spectrum. Our ARRL Regulatory Information Branch
answers member questions concerning FCC rules and
operating practices.

Logbook of The World - LoTW

www.arrl.org/lotw

Record your contacts and qualify for awards using ARRLs
premier logging service.

Group Benefits* | www.arrl.org/beneflts
ARRL Ham Radio Equipment Insurance Plan -usony

Find...

... a License Exam Session | www.arrl.org/exam

... a Licensing Class | www.arrl.org/class

...a Radio Club (ARRL-affiliated) | www.arrl.org/clubs
...a Hamfest or Convention | www.arrl.org/hamfests

Interested in Becoming a Ham?
www.arrl.org/newham

newham@arrl.org | Tel. 1-800-326-3942 (US)

Connect with ARRL

ARRL The National Association for Amateur Radio®
225 Main Street, Newington, CT 06111-1400 USA
1-860-594-0200, or 1-888-277-5289 (toll-free US only)
Mon. — Thurs. 8 AM to 7 PM EST, and Fri. 8 AM to 5 PM
EST, except holidays

Email: hq@arrl.org

Contact ARRL: www.arrl.org/contact-arrl
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Website: www.arrl.org

Facebook: @ ARRL.org

X: @arrl, @w1aw, @arrl_ares

Threads: @arrlhq

Instagram and Instagram TV: @arrlhq
YouTube: ARRLHQ

LinkedIn: www.linkedin.com/company/
american-radio-relay-league

ARRL is noncommercial, and no one with a pervasive and continuing conflict of
interest is eligible for membership on its Board.

“Of, by, and for the radio amateur,” ARRL numbers within its ranks the vast majority
of active amateurs in the nation and has a proud history of achievement as the
standard-bearer in amateur affairs.

A bona fide interest in Amateur Radio is the only essential qualification of
membership; an amateur radio license is not a prerequisite, although full voting
membership is granted only to licensed amateurs in the US.

Membership inquiries and general correspondence should be addressed to the

administrative headquarters: ARRL, 225 Main St., Newington, Connecticut 06111-
1400 USA.



www.arrl.org/divisions

Officers, Division Directors, and Staff

As an ARRL member, you elect the Director and Vice Director who represent your Division on ARRL policy matters.
If you have a question or comment about ARRL policies, contact your representatives listed below.

Officers

Founding President 1914-1936
Hiram Percy Maxim, W1AW

President

Rick Roderick, KSUR*

P.O. Box 444, Vilonia, AR 72173
501-988-2527; kbur@arrl.org

First Vice President

Kristen Mcintyre, KEBWX*

900 Golden Wheel Park Dr., #85
San Jose, CA 95112
510-703-4942; kéwx@arrl.org

Second Vice President

Mike Ritz, W7VO

33643 Burma Rd.

Scappoose, OR 97056
503-987-1269; w7vo@arrl.org

International Affairs Vice President
Rod Stafford, W6ROD

5155 Shadow Est.

San Jose, CA 95135

408-238-4671; wbrod@arrl.org

Chief Executive Officer and Secretary
David A. Minster, NA2AA*

225 Main St.

Newington, CT 06111

860-594-0404; dminster@arrl.org

Treasurer
John Sager, WJ7S

Chief Financial Officer
Diane Middleton, W2DLM

Staff

VEC Manager
Maria Somma, AB1FM

Field Services Manager
Mike Walters, W8ZY
Radiosport & Regulatory
Information Manager
Bart Jahnke, W9JJ

Laboratory Manager
George Spatta, W1GKS

Director of Emergency Management
Josh Johnston, KESMHV

Membership Manager
Marc Spardello, W1NJ

Director of Marketing & Innovation
Bob Inderbitzen, NQ1R

Marketing Operations Manager
Jason Leonard, KJ7FEZ

Retail Sales & Marketing Manager
Jackie Ferreira, KB1PWB

Advertising Relationship Manager
Janet Rocco, W1JLR

Public Relations & Outreach Manager
Sierra Harrop, W5DX

Director of Publications & Editorial
Becky R. Schoenfeld, W1BXY

Education & Learning Manager
Steve Goodgame, K5ATA

Director of IT
Justin Biamonte

Director of Development
Kevin Beal, KBEAL

Development Operations Manager
Christina Lessard, KC1TDM

Controller
Thomas Bell, KC1IMHQ

Human Resources Manager
Amber von Hone

Atlantic Division

www.atldiv.org

Robert B. Famiglio, K3RF

P.O. Box 9, Media, PA 19063
610-359-7300; k3rf@arrl.org

Vice Director: Marty Pittinger, KB3MXM
4 Pegram Rd., Owings Mills, MD 21117
410-356-7899; kb3mxm@arrl.org

Central Division

www.central.arrl.org

Brent Walls, N9BA

2151 E. Bomar Ln., Greenfield, IN 46140
317-557-7224; n9ba@arrl.org

Vice Director: Joshua Long, WOHT

8725 Edwardsberg Pl., New Haven, IN 46774
260-749-9851; w9ht@arrl.org

Dakota Division
www.arrldakota.org

Bill Lippert, ACOW*

2013 6th Ave. SE, Austin, MN 55912
507-993-9181; acOw@arrl.org

Vice Director: Lynn Nelson, WOND
3204 Willow Ln. SE, Minot, ND 58701
701-833-1000; wond@arrl.org

Delta Division

www.arrldelta.org

David A. Norris, K5UZ

1200 Becky Ln., Redfield, AR 72132
870-613-1606; k5uz@arrl.org

Vice Director: Ed B. Hudgens, WB4RHQ
1441 Wexford Downs Ln., Nashville, TN 37211
615-630-2753; wb4rhg@arrl.org

Great Lakes Division
www.arrl-greatlakes.org

Scott Yonally, N8SY

258 Valley Hi Dr., Lexington, OH 44904
419-512-4445; n8sy@arrl.org

Vice Director: Roy Hook, W8REH
6611 Steitz Rd., Powell, OH 43065
w8reh@arrl.org

Hudson Division
www.hudson.arrl.org

Ed Wilson, N2XDD

P.O. Box 483, Shirley, NY 11967
631-484-8826; n2xdd@arrl.org

Vice Director: David Galletly, KM20
540 Wemple Rd., Glenmont, NY 12077
518-421-8324; km2o@arrl.org

Midwest Division

www.arrimidwest.org

Art Zygielbaum, KOAIZ*

6601 Pinecrest Dr., Lincoln, NE 68516
402-421-0840; kOaiz@arrl.org

Vice Director: Dave Propper, K2DP

747 Old Bonhomme Rd., University City, MO
63132, 314-225-5167; k2dp@arrl.org

How to Contact ARRL Staff

To send an email to any ARRL Headquarters
staff member, put his or her call sign

(or first initial and last name) in front of
@arrl.org. For example, to send to Hiram
Maxim, First President of ARRL, use
wilaw@arrl.org or hmaxim@arrl.org.

*Executive Committee Member

New England Division
https://nediv.arrl.org

Tom Frenaye, K1KI

P.O. Box J, West Suffield, CT 06093
860-597-4539; kiki@arrl.org

Vice Director: Phillip E. Temples, K9HI
125 Coolidge Ave. #803

Watertown, MA 02472-2875
617-331-0183; k9hi@arrl.org

Northwestern Division
www.arrinwdiv.org

Mark J. Tharp, KB7HDX

P.O. Box 2222, Yakima, WA 98907
509-952-5764; kb7hdx@arrl.org

Vice Director: Michael A. Sterba, KG7HQ
212 Laurel Dr., Sedro Woolley, WA 98284
360-708-2757; kg7hq@arrl.org

Pacific Division

www.pacific.arrl.org

Anthony Marcin, W7XM

6836 Boulder Canyon St., North Las Vegas, NV
89084, 702-984-9589; w7xm@arrl.org

Vice Director: John Litz, NZ6Q
1434 Douglas Rd., Stockton, CA 95207
209-687-0774; nzéq@arrl.org

Roanoke Division
www.arrl-roanoke.com

Dr. James Boehner, N2ZZ*

525 Barnwell Ave. NW, Aiken, SC 29801-3939
803-343-9040; n2zz@arrl.org

Vice Director: Bill Morine, N2COP
101 Windlass Dr., Wilmington, NC 28409
910-452-1770; n2cop@arrl.org

Rocky Mountain Division
www.rockymountaindivision.org
Jeff Ryan, KORM*

9975 Wadsworth Pkwy. K2-275
Westminster, CO 80021
303-432-2886; kOrm@arrl.org

Vice Director: Dan Grady, N2SRK
8706 S. Buchanan Way, Aurora, CO 80016
720-236-7397; n2srk@arrl.org

Southeastern Division
www.facebook.com/
ARRLSoutheasternDivision

Mickey Baker, NAMB

14764 Black Bear Rd., West Palm Beach, FL
33418, 561-320-2775; ndmb@arrl.org

Vice Director: Andrew Milluzzi, KK4LWR
440-829-1187; kkdlwr@arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

21290 West Hillside Dr., Topanga, CA 90290
310-455-1138; n6aa@arrl.org

Vice Director: Edward Stearns, AA7A
7038 E. Aster Dr., Scottsdale, AZ 85254
480-332-8255; aa7a@arrl.org

West Gulf Division
www.westgulfdivision.org

John Robert Stratton, NSAUS

P.O. Box 2232, Austin, TX 78768-2232
512-445-6262; n5aus @n5aus.com
Vice Director: Lee H. Cooper, W5LHC
2507 Autrey Dr., Leander, TX 78641
512-658-3910; wblhc@arrl.org
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www.arrl.org/sections

ARRL Section Managers

The 15 Divisions of ARRL are arranged into 71 administrative Sections, each headed by an elected Section Manager (SM). Your SMis the
person to contact when you have news about your activities, or those of your radio club. If you need assistance with a local problem,
your SM is your first point of contact. He or she can put you in touch with various ARRL volunteers who can help (such as Technical
Specialists). Your SM is also the person to see if you'd like to become a Section volunteer. Whatever your license class, your SM has an
appointment available. Visit your Section page at www.arrl.org/sections.

Atlantic Division DE, EPA, MDC, NNY, SNJ, WNY, WPA

Delaware: Steven Keller, KC3DSO, 803 Meadow Brook Ln., Milford, DE 19963-3000
240-515-0620; ke3dso@arrl.org

Eastern Pennsylvania: Bob Wilson, W3BIG, 2223 West Helms Manor,

Upper Chichester, PA 19061-3325; 484-836-9367; w3big@arrl.org
Maryland-DC: Chris Van Winkle, ABBWG, 24 Tattersaul Ct., Reisterstown, MD
21136-2431; 240-755-4257; ab3wg@arrl.org

Northern New York: Rocco Conte, WU2M, 152 W. Bush Rd., Gloversville, NY
12078-6405; 518-848-9028; wu2m@arrl.org

Southern New Jersey: Ron Fish, KX1W, 29 S. Canary Way, Galloway, NJ
08205-6208; 845-988-6705; kx1w@arrl.org

Western New York: Scott Bauer, W2LC, 1964 Connors Rd., Baldwinsville, NY
13027-9743; 315-430-6368; w2lc@arrl.org

Western Pennsylvania: Joe Shupienis, W3BC, P.O. Box 73, Falls Creek, PA
15840-0322; 814-771-3804; w3bc@arrl.org

Central Division IL, IN, WI

Illinois: Thomas Beebe, WIRY, 3540 Market Rd., Marion, IL 62959-8940
618-534-6282; w9ry@arrl.org

Indiana: Bob Burns, AK9R, P.O. Box 808, Brownsburg, IN 46112

317-520-1188; ak9r@arrl.org

Wisconsin: Jason Spetz, KCOFXE, E5910 490th Ave., Menomonie, WI 54751-5644
715-231-7722; kc9fxe@arrl.org

Dakota Division MN, ND, SD

Minnesota: Bill Mitchell, AEGEE, 7412 Colfax Ave. S., Richfield, MN 55423
510-529-5658; ae0ee@arrl.org

North Dakota: Ralph Fettig, NORDF, 6650 County Rd. 12 W., Minot, ND 58701-3003
701-822-3467; nOrdf @arrl.org

South Dakota: Chris Stallkamp, KIZD, P.O. Box 271, Selby, SD 57472-0271
605-848-3929; kiod@arrl.org

Delta Division AR, LA, MS, TN

Arkansas: James D. Ferguson, Jr., N5LKE, 1500 Lauren Dr., Searcy, AR 72143-8477
501-593-5695; n5lke @arrl.org

Louisiana: Houston Polson, N5YS, 309 Arkansas St., Winnfield, LA 71483
318-209-8843; nbys@arrl.org

Mississippi: Malcolm Keown, W5XX, 64 Lake Circle Dr., Vicksburg, MS 39180
601-636-0827; wbxx@arrl.org

Tennessee: David Thomas, KM4NY], 205 Linford Rd., Knoxville, TN 37920
865-654-5489; km4nyi@arrl.org

Great Lakes Division KY, MI, OH

Kentucky: Alan Morgan, KY10, 1711 Willisburg Rd., Lawrenceburg, KY 40342-9555
859-753-5092; kylo@arrl.org

Michigan: Larry Camp, WB8R, 71 Oakdale Ln., Coldwater, Ml 49036-1200
517-617-4883; wb8r@arrl.org

Ohio: Tom Sly, WB8LCD, 1480 Lake Martin Dr., Kent, OH 44240-6260
330-554-4650; wb8lcd @arrl.org

Hudson Division ENY, NLI, NNJ

Eastern New York: John K. Fritze, Jr., K2QY, 4 Normanskill Blvd., Delmar, NY
12054-1335; 401-261-4996; k2qy @arrl.org

NYC-Long Island: Jim Mezey, W2KFV, 38 Appletree Ln., Carle Place, NY 11514-1336
516-315-8608; w2kfv@arrl.org

Northern New Jersey: Bob Buus, W20D, 8 Donner St., Hoimdel, NJ 07733-2004
732-946-8615; w2od@arrl.org

Midwest Division IA, KS, MO, NE

lowa: Lelia Garner, WAQUIG, 145 Front St., Robins, IA 52328-9718

319-213-3539; waluig@arrl.org

Kansas: Ronald D. Cowan, KB@DTI, P.O. Box 36, La Cygne, KS 66040
913-757-4456; kbodti@arrl.org

Missouri: Cecil Higgins, ACGHA, 27995 County Rd. 220, Hermitage, MO 65668-8493
417-493-8208; acOha@arrl.org

Nebraska: Matthew N. Anderson, KAGBOJ, 14300 NW 98th St., Raymond, NE
68428-4254; 402-480-5515; kaOboj@arrl.org

New England Division CT, EMA, ME, NH, RI, VT, WMA

Connecticut: Douglas Sharafanowich, WA1SFH, 168 Housatonic Dr., Milford, CT
06460-4936; 203-494-3887; walsfth@arrl.org

Eastern Massachusetts: Jon McCombie, N1ILZ, 75 Northwest St., Eastham, MA 02642
508-246-4982; nlilz@arrl.org

Maine: Philip Duggan, N1EP, 195 Kansas Rd., Milbridge, ME 04658-3120
207-598-5397; nlep@arrl.org

New Hampshire: Peter Stohrer, W1FEA, 9 Gladstone St., Concord, NH 03301-3130
603-345-1470; wifea@arrl.org

Rhode Island: Nancy Austin, KC1NEK, P.O. Box 4941, Middletown, RI 02842-0941
401-935-3070; kc1nek@arrl.org

Vermont: Paul N. Gayet, AA1SU, 11 Cherry St., Essex Junction, VT 05452
802-878-2215; aalsu@arrl.org

Western Massachusetts: Raymond Lajoie, AA1SE, 245 Leominster Rd., Lunenburg,
MA 01462-2031; 978-549-5507; aalse@arrl.org
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Northwestern Division AK, EWA, ID, MT, OR, WWA

Alaska: David Stevens, KL7EB, 8521 Golden St., Apt. 4, Anchorage, AK 99502
907-242-6483; ki7eb@arrl.org

Eastern Washington: Jo Whitney, KA7LJQ, P.O. Box 2222, Yakima, WA 98907
509-952-5765; ka7ljq@arrl.org

Idaho: Dan Marler, K7TREX, 6525 W. Fairfield Ave., Boise, ID 83709
208-914-8939; k7rex@arrl.org

Montana: Kevin Kerr, W1KGK, P.O. Box 69, Plains, MT 59859-0069
406-242-0109; wikgk@arrl.org

Oregon: Scott Rosenfeld, N7JI, 3662 Vine Maple St., Eugene, OR 97405-4473
541-684-9970; n7ji@arrl.org

Western Washington: Bob Purdom, AD7LJ, P.O. Box 65171, University Place, WA
98464-1171; 253-691-2388; ad7lj@arrl.org

Pacific Division EB, NV, PAC, SCV, SF, SJV, SV

East Bay: Mike Patterson, N6JGA, P.O. Box 30627, Walnut Creek, CA 94598
925-200-8300; n6jga@arrl.org

Nevada: John Bigley, N7UR, 2420 Palora Ave., Las Vegas, NV 89121-2157
702-498-5829; n7ur@arrl.org

Pacific: Alan Maenchen, AD6E, 2164 Kamaile St., Wailuku, HI 96793-5458
408-382-1008; ad6e@arrl.org

Sacramento Valley: Dr. Carol Milazzo, KP4MD, P.O. Box 665, Citrus Heights, CA
95611-0665; 916-259-3221; kp4dmd @arrl.org

San Francisco: Dr. Antonis Papatsaras, AA6PP, 48 Bayo Vista Ave., Larkspur, CA
94939-1006; 415-861-5053; aabpp@arrl.org

San Joaquin Valley: Steven Hendricks, KK6JTB, P.O. Box 630, Inyokern, CA
93527-0630; 760-977-2590; kk6jtb@arrl.org

Santa Clara Valley: James Armstrong, NV6W, 2048 Paseo Del Sol, San Jose, CA
95124-2048; 408-679-1680; nvéw @arrl.org

Roanoke Division NC, SC, VA, WV

North Carolina: Marvin K. Hoffman, WA4NC, P.O. Box 2208, Boone, NC 28607
828-964-6626; wadnc@arrl.org

South Carolina: Matthew Crook, W1MRC, 220 Star Hill Lane, Lexington, SC
29072-6948; 803-386-1069; wimrc@arrl.org

Virginia: Jack Smith, KE4LWT, 515 New Life Dr., Ruckersville, VA 22968-3045
662-523-0000; ke4lwt@arrl.org

West Virginia: Dan Ringer, KBWV, 18 W. Front St., Morgantown, WV 26501-4507
304-292-1999; k8wv@arrl.org

Rocky Mountain Division CO, NM, UT, WY

Colorado: Amanda Alden, K1DDN, 230 Glenmoor Rd., Canon City, CO 81212-7705
719-315-0434; kiddn@arrl.org

New Mexico: Bill Mader, K8TE, 4701 Sombrerete Rd. SE, Rio Rancho, NM 87124
505-250-8570; k8te@arrl.org

Utah: Pat Malan, N7PAT, 10102 S. Redwood Rd. #95401, South Jordan, UT 84095
801-413-7438; n7pat@arrl.org

Wyoming: Garth Crowe, Sr., WY7GC, 2342 Sagewood Ave., Casper, WY 82601-5018
307-689-1340; wy7gc@arrl.org

Southeastern Division AL, GA, NFL, PR, SFL, VI, WCF

Alabama: Dennis Littleton, K4DL, 2230 Bishop Rdg., West Blocton, AL 35184-4246
205-718-4410; kddi@arrl.org

Georgia: Hank Blackwood, K4HYJ, 406 Dawnville Rd. NE, Dalton, GA 30721
706-529-5647; kdhyj@arrl.org

Northern Florida: Scott Roberts, KK4ECR, 2361 Oak Hammock Ln., Orange Park, FL
32065; 904-759-7812; kkdecr@arrl.org

Puerto Rico: Carmen N. Greene Rodriguez, KP4QVQ, Parc. San Romualdo 52 Calle H,
Hormigueros, PR 00660-9735; 787-246-5634; kp4qvq@arrl.org

Southern Florida: Barry M. Porter, KB1PA, 14555 Sims Rd., Apt. 259, Delray Beach, FL
33484; 561-499-8424; kb1pa@arrl.org

Virgin Islands: Fred Kleber, KOVV, P.O. Box 24275, Christiansted, VI 00824-0275
k9vv@arrl.org

West Central Florida: Michael Douglas, W4AMDD, 2527 Apple Blossom Ln., Wauchula,
FL 33873; 863-585-1648; wdmdd@arrl.org

Southwestern Division AZ, LAX, ORG, SB, SDG

Arizona: Rick Paquette, W7RAP, 1600 W. Sunkist Rd., Tucson, AZ 85755-9561
520-425-6877; w7rap@arrl.org

Los Angeles: Diana Feinberg, AI6DF, P.O. Box 4678, Palos Verdes Peninsula, CA
90274-9618; 310-544-2917; ai6df@arrl.org

Orange: Bob Turner, W6RHK, P.O. Box 973, Perris, CA 92572

951-236-8975; wérhk@arrl.org

San Diego: Bruce Kripton, AG6X, 5755 Castleton Dr., San Diego, CA 92117-4058
619-813-5505; agéx@arrl.org

Santa Barbara: John Kitchens, NS6X, P.O. Box 178, Somis, CA 93066
805-216-2569; ns6x@arrl.org

West Gulf Division NTX, OK, STX, WTX

North Texas: Steven Lott Smith, KG5VK, 125 Contest Ln., Ben Franklin, TX 75415-3830
318-470-9806; kg5vk@arrl.org

Oklahoma: Mark Kleine, N5SHZR, 2651 84th Ave. SE, Norman, OK 73026
405-410-6756; n5hzr@arrl.org

South Texas: Stuart Wolfe, KF5NIX, 408 Cedar Grove Rd., Rockdale, TX 76567
512-660-9954; kf5nix@arrl.org

West Texas: David Overton, W5JDO, 2812 W. Shandon Ave., Midland, TX 79705-6101
432-553-5597; whjdo@arrl.org



7

B EXPERT, AMPLIFIERS o

IETIUCKY With unbedtable dedis at ivi I

ALY = ey

= L I e e

BEmm| | v rErEeTs
Lo o EEERE
4 L

ouT [ Br w
wax | T.es| 37

IWOUL) | &S 0

Our amplifiers work great with Kenwood Icom and Yaesu

Fully automatic ¢ Built in ATU ¢ Built in coax switch ¢ Built in watt meter » 1.3k and 1.5k
models are portable ¢ Small and lightweight ¢ Takes up minimal space on the desk

We Take Trade-Ins!

1875 17th NE St., Suite 100,
Paris, TX 75460
www.expertamps.com
sales@expertamps.com
Telephone: (903) 737-0773




00 Secure online ordering:
www.buddipole.com

o
( 7/
BUDDIPOLE :.::
www.youtube.com/buddipole

BUDDIFEX

o Ultra Lightweight: Just 9.5 Ibs fully
loaded

e 6 Bands: 6, 10, 12, 15, 17 and 20 meters
e Quick setup - less than 20 minutes

e Power Handling from 600W (BNC) to
1500W (S0O239)

o Use with a Telescopic Push-up Mast

o Perfect for Field Day, Camping, POTA,
or in your backyard

POWERMINI 2

o Compact Portable DC Power Management System
with built-in Solar Charge Controller

e Power Management includes Current and
Voltage readout

e High Contrast OLED display

o User-definable Low Voltage Alarm + Cutoff

e Solar Controller for use with Panels up to 6 amps
e Maxmum Current Handling Capacity — 40 amps

BUDDISTICKPR@

o New Versahub Feedpoint with Quick-Attach
Shockcord Tripod Legs

e Multi-band Design works 9 bands
(40m - 2m) with one adjustable coil

o Lightweight at less than 3 Ibs

¢ Compact and perfect for POTA, SOTA, and
portable operating

+ Rated from QRP to 250 Watts PEP

e IEr NEW ADDRESS: CONTACT US:

m— \RE PROUDLY > 2011 W 3000 S, Suite C info@buddipole.com

————— L

Heber City, UT 84032 (435) 244 2211




Q) ELECRAFT

KPAI500 Features

e 1500W 160-6 Meters
e Built-In ATU with DUAL Antenna Jacks

e Compact, desktop RF unit with separate RF-quiet
power supply

e Silent, high-speed full break-in QSK
e Instant ON, fully available band-switching

KPA1500 Power Supply
e Works with all modern HF-6M Transceivers

e Free full-function control software via TCP/IP (Ethernet), USB,
or RS232; great for local or remote use

Power, Redefined.

L CallUs Email ) Visit Us
+1.831.763.4211 sales@elecraft.com Elecraft.com




Up Front

An Edible Heathkit SB-102 Almost Too Real

Linda Cronk, KD2ZDF, created this amazing delight for the Overlook Chris Wreck’s, K2HVE, daughter,
Mountain Amateur Radio Club’s winter dinner and social event. The Naomi, created this masterpiece for
radio, microphone, pencil, and pad are cake. The knobs even turn. [Mose his 75th birthday. Many thought the
Howard, KB5BYV, photo] cake was a real radio. [Chris Wreck,

K2HVE, photo]

This Yaesu FRG-9600 Takes the Cake A Delicious Elecraft K4D

For his 80th birthday, Fred Piering’s, WD9HNU, wife and daughter conspired Thomas Schaefer’s, NY4l, wife, Beth,
to have a special birthday cake fabricated by his daughter’s friend (whose dad surprised him with a cake facsimile of
happens to be a ham, too!). Fred says, “The cake was magnificent, as you his Elecraft K4D transceiver. Beth
can see. ltis really cool!” [Fred Piering, WD9HNU, photo] took a picture of the radio (apparently

when he was working 6-meter FT8)
and sent it to a local cake shop. They
were able to recreate the exact details
of the front panel on a full-sized cake.
[Thomas Schaefer, NY4l, photo]
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POWERFUL TODAY, POWER FOR THE FUTURE. \\
Get ready for a new era in software-defined radio (SDR) technology. Introducing the

FLEX-8000 series, our latest innovation that takes SDR to new heights. Faster, clearer, F|eXRCIdIO
cleaner, and more powerful than ever before, the FLEX-8000 series is designed for
those who want the edge when exploring everywhere. Now with accuracy on board
- integral GNSS included with all models! To discover more of the FLEX-8000 series’s
‘Find Everywhere’ capabilities, visit FlexRadio.com. .
nevey pabiies vis Find Everywhere

THE FLEX-8000 GENERATION OF SDR NOW SHIPPING!

EVERYTHING
AND MORE OF
WHAT YOU LOVE.
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IC-9700
2M / 70CM / 23CM
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www.icomamerica.com/amateur
insidesales@icomamerica.com

*This device may not be sold or leased, or be offered for sale or lease, until approval of the FCC has been obtained.

©2024 Icom America Inc. The Icom logo is a registered trademark of lcom Inc.
All specifications are subject to change without notice or obligation. 31657
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Correspondence

Letters from Our Members

Discovering the

DXCC Challenge

In the mid-1980s some friends
suggested | upgrade to General to
experience the exciting 10-meter
band. Within a year, the challenge
of 13 WPM was behind me. The
next year, the Advanced license was
mine!

All the awards lay ahead of me. |
accomplished DXCC with only a
tribander. When | retired in 20086, |
put up a 40- and 80-meter dipole.
It took several years, but | earned
the DXCC Award for seven bands.
| recently took up FT8, and digital
DXCC came quickly.

| never paid attention to the DXCC
Challenge and was surprised | had
more than 1,500 bands/countries. A

friend suggested that | try 30 meters.

After a couple of pieces of 24-foot-
long wire and 30 nights (not consec-
utive), | had 100 LoTW contacts on
30 meters. The last time | checked,
my DXCC Challenge Award score
was 1,800.

Dan Bowman, K1IFEV
Peabody, Massachusetts

Restoring Equipment

for the Next Generation

My son passed his General license
exam at 13 years old in 1993. He
had a blast working DX on 20
meters with an AEA PK-232 terminal
node controller and an Icom IC-725.

Recently, | renovated my son’s
35-year-old IC-725 because my
grandson wants to play with his
dad’s radio and get his license. So,
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| set it up with a RIGblaster Nomic
interface. | picked an old Sound
Blaster USB sound card from my
junk box. | hooked up the receive
audio from the radio’s HP OUT jack
to the Sound Blaster’s LINE IN jack.
| hooked up the transmit audio
from the Sound Blaster’s LINE OUT
jack to the RIGblaster’s input, then
connected an isolation transformer
in the RIGblaster, and finally, a radio
cable from the RIGblaster to the
IC-725’s PHONES MIC jack.

| tuned the radio to 17 meters, fired
up WSJT-X and FT8, and sent out a
10 W carrier. | heard CE1PTT calling
CQ on FT8 and called him immedi-
ately. He came back after the first
try, and | had Chile in the log.

| can’t wait for my grandson to pass
his exam and put this IC-725 back
onto HF SSB.

Barry Feierman, K3EUI
Kennett Square, Pennsylvania

Try Something New

While contests are very popular,
not everyone embraces them. If
you don’t contest, you may want

to work a little bit of the contest

to snag some rare DX or hard-to-
find US states or territories. If you
enjoy contesting, there are plenty of
opportunities to earn awards, such
as Worked All States and ARRL DX
Century Club. You can also take on
the Worked All Zones challenge.

I'm always surprised to hear that
ham radio is expensive. Yes, it can
be costly, but you can assemble a
quality station for very little. Good

used transceivers can be purchased
from hamfests or friends for a few
hundred dollars. Then add another
hundred dollars for some antenna
wire and coax, and you’re on the air.

If you're bored with ham radio,
maybe it’s time to try other modes
such as CW, SSB, RTTY, FT8, FM,
AM, WSPR, and slow scan TV, or
other bands such as LF, HF, VHF,
UHF, and microwave. You can work
point to point or use Earth repeaters,
bounce signals off the moon, work
through satellites, and even contact
the International Space Station.

You can also have fun operating
your state QSO party and club
special events. Some ambitious
folks try to contact every county in
every US state. Others love building
their radio gear from well-designed
and documented kits or collecting
and restoring vintage tube gear.
Field Day can be a fun event, too.
Many folks hit the road for Parks on
the Air and Summits on the Air.

Instead of bailing or setting the
hobby aside for several years, try
something new until you find your
next radio passion.

Scott Freeberg, WASWFA
Saint Paul, Minnesota
Life Member

Send your letters to letters@arrl.org. We
read every letter received, but we can only
publish a few each month. We reserve the
right to edit your letter for clarity, and to fit the
available page space. Letters published in

“Correspondence” may also appear in other

ARRL media. The publishers of QST assume
no responsibility for statements made by cor-
respondents.



Ease your family’s burden when you become a Silent Key

“| started Hamestate.com, a concept to offer a
hassle free, subscription based service to hams
leaving their loved ones with no burden when it
comes to our hobby when we pass on.”
— Andre VanWyk, NJOF

Subscriber Benefits

- HamEstate travels to your station for the initial evaluation at
NO cost to your family.

- We provide your family with a full evaluation, showing used
retail value and HamEstate purchase values.

- Your family deals with one company instead of lots of buyers
invading their privacy. HamEstate dismantles, packs, and
removes all equipment and towers.

« We can also assist your family in disposing of other estate
items, from movable assets to properties, utilizing our
network of expertise.

- HamEstate will stand by your family until the entire estate is
finalized, including license cancellations and other clean-up
matters.

Leave your relatives with peace of mind,
knowing that someone will take care of your
radio station sales without them having to
deal with this cumbersome task

www.hamestate.com
Toll-Free 1-833-891-0073 info@hamestate.com
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THE ARRL
REPEATER DIRECTORY®

2025 Edition

L 8 8 & & ¢
NEW! Powered by ((« )) RepeaterBook

The ARRL Repeater Directory is now powered by RepeaterBook,
amateur radio's comprehensive, worldwide, FREE repeater
database — RepeaterBook.com.

The Repeater Directory is the best way to find
repeaters in your area, when you’re traveling,
or when you're on the move!

Listings for US and Canada, organized by
state/province, county, and city/town.

« A location indicator for many repeaters in
cities/towns.
Additional information on ARES® and
SKYWARNZ® affiliation, emergency power,
and more.

Digital repeaters including System Fusion,
D-STAR®, DMR, NXDN, M17, Tetra, and
P25 systems.

HF, VHF/UHF, and microwave band plans.
Information on Radiograms and

updated ARL codes.

ARRL ltem No. 2158 | Retail Price $19.95
Order online at www.arrl.org/shop | Call toll-free US 1-888-277-5289



Make DX Engineering your source for the most trusted towers
in amateur radio. Find products from American Tower Co.
(Amerite), Rohn, TBX, and Universal at DXEngineering.com,
plus big advantages: knowledgeable advice, expert packaging,
and fast shipping that rises above the competition.

Also choose from DX Engineering masts, tower accessory
shelves, and advanced thrust bearings; Phillystran guy lines;
Carlson heavy-duty base plates; and much more!

Make the Change to a More Satisfying
Ham Radio Purchasing Experience

+ Easy ordering by phone or web
* Products from over 170 leading manufacturers

« Friendly customer service from hams with a combined
1,000+ years in amateur radio

+ Fastest shipping in the industry
+ Responsive and ongoing technical support
* Not 100% happy? We make it right!

@ :
PREFORMED
LINE PRODUCTS
e comcton o concont

Products LLC

Reach New Heights!

Quality Towers Available

at DX Engineering.

Order by Phone
800-777-0703 Country Code: +1

9 am to midnight ET, Monday-Friday
9 amto 5 pm ET, Weekends

Order Online
www.DXEngineering.com
Most orders over $99 ship free
Request a Free Catalog

Tech Support

330-572-3200
DXEngineering@DXEngineering.com
9 am to 7 pm ET, Monday-Friday

9 am to 5 pm ET, Saturday

DX)

ENGINEERING

OnAllBands.com is dedicated to educating and informing the Amateur Radio community.



WI1AW Schedule

PAC MTN CENT EAST UTC

FAST [ SLOW | FAST | SLOW

6AM | 7AM | 8AM | 9AM | 1300 AEIL | oM | Bl || O
7AM- | 8AM- | 9 AM- |10 AM-| 1400-
AN | BAM. | SAN | 1040 | 1400 VISITING OPERATOR TIME
FAST | SLOW | FAST | SLOW | FAST
1PM | 2PM | 3PM | 4PM [ 2000 | copg | CODE | CODE | CODE | CODE
2PM | 3PM | 4PM | 5PM | 2100 CODE BULLETIN
3PM | 4PM | 5PM | 6PM | 2200 DIGITAL BULLETIN
SLOW | FAST | SLOW | FAST | SLOW
4PM | 5PM [ 6PM | 7PM | 2300 | ¢opE | CODE | CODE | CODE | CODE
5PM | 6PM | 7PM | 8PM | 0000 CODE BULLETIN
6PM | 7PM | 8PM | 9PM | 0100 DIGITAL BULLETIN
645 PM | 745 PM | 845 PM | 945 PM | 0145 VOICE BULLETIN
FAST | SLOW | FAST | SLOW | FAST
7PM | 8PM | 9PM [10PM | 0200 | copg | CODE | CODE | CODE | CODE
8PM | 9PM [10PM | 11PM | 0300 CODE BULLETIN

W1AW’s schedule is at the same local time throughout the year.
From the second Sunday in March to the first Sunday in November,
UTC = Eastern US time + 4 hours. For the rest of the year,

UTC = Eastern US time + 5 hours.

4 Morse codetransmissions: Frequencies are 1.8025, 3.5815, 7.0475,
14.0475, 18.0775, 21.0675, 28.0675, 50.350, and 147.555 MHz.

Slow Code = practice sent at 5, 7'%, 10, 13, and 15 WPM.
Fast Code = practice sent at 35, 30, 25, 20, 15, 13, and 10 WPM.
Code bulletins are sent at 18 WPM.

For more information, visit us at
www.arrl.org/wiaw

¢ W1AW Qualifying Runs are sent on the same frequencies as
the Morse code transmissions. West Coast qualifying runs are
transmitted by various West Coast stations on CW frequencies
that are normally used by W1AW, in addition to 3590 kHz, at
various times. Underline 1 minute of the highest speed you
copied, certify that your copy was made without aid, and send it
to ARRL for grading. Please include your name, call sign (if any),
and complete mailing address. Fees: $10 for a certificate, $7.50
for endorsements.

¢ Digitaltransmissions: Frequencies are 3.5975, 7.095, 14.095,
18.1025, 21.095, 28.095, 50.350, and 147.555 MHz.

Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK
mode, and MFSK16 on a daily revolving schedule.

Keplerian elements for many amateur satellites will be sent on the
regular digital frequencies on Tuesdays and Fridays at 6:30 PM
Eastern time using Baudot and PSK31.

¢ Voicetransmissions: Frequencies are 1.855, 3.99, 7.29, 14.29,
18.16, 21.39, 28.59, 50.350, and 147.555 MHz. Voice trans-
missions on 7.290 MHz are in AM double sideband, full carrier.

4 Notes: On Fridays, UTC, a DX bulletin replaces the regular
bulletins. W1AW is open to visitors 10 AM to 3:45 PM Monday
through Friday. FCC-licensed amateurs may operate the station
during that time. Be sure to bring a reference copy of your
current FCC amateur license. In a communication emergency,
monitor W1AW for special bulletins as follows: voice on the hour,
teleprinter at 15 minutes past the hour, and CW on the half hour.

W1AW code practice and CW/digital/phone bulletin transmission
audio is also available real-time via the EchoLink Conference
Server W1IAWBDCT. The conference server runs concurrently
with the regularly scheduled station transmissions. The W1AW
Qualifying Run texts can also be copied via the EchoLink
Conference Server.

During 2025, Headquarters and W1AW are closed on New Year’s
Day (January 1), Presidents Day (February 17), Memorial Day
(May 26), Independence Day (July 4), Labor Day (September 1),
Veterans Day (November 11), Thanksgiving and the following day
(November 27 and 28), and Christmas and the following day
(December 25 and 26).




KENWOOD

Versatile and Flexible Radio Returns with
| a New Look and Soaring Functions

Il That'll Thrill Amateur Radio Enthusiasts.

o BEEREEE g

KENWOOD

N 12234cadd LA
FM APRS 12
0 O 51 P2 I K STA BCON OBJ

144.390 %999

PTT

438,500 5990 I H - D 7 5 A
2GKENHOOD ARC /T

TH-D75 144 /220 /430 MHz TRIBANDER

Key Features

/ [R/IICSBAIIE- * APRS® Protocol”’ compliant ¢ Tough & Robust - meets IP54/55 Standards
oW To exchange GPS location data and messages * Wide-band and multi-mode reception
2 [MENU in real-time. - . .
¢ Built-in IF Filter for comfortable reception
 D-STAR” with Simultaneous (SSB/CW)
M>V M.IN) IN) c A .
f@ VFO (gc MR (DEF Cf\LL Reception on DV mode ¢ DSP-based Voice Processing and Reputable
NEW | (5 APRS oBJ) Compeatible for transferring voice and digital KENWOOD Custom Tuned Sound Quality
[GHI MSG {JKL LIST {MNO BCN data over D-STAR networks. ¢ Bluetooth®, microSD/SDHC Memory Card
[7 SHIFT | (8 TSEL) (O ATT Slot for flexible link with a PC
PGRS REV | [TUVTONE | (WXYZ PF1 ¢ Reflector Terminal mode to access D-STAR
[* FINE { O PoOS { & STEP I Reflectors
MH. MARK PF2
- ¢ USB Type-C for Data Transfer and Charging
¢ Built-in Digipeater (a digital repeater) station
to transmit received data
¢ Built-in GPS unit
/ ¢ Easy-to-read Transflective Color TFT Display

e Call Sign Readout

*1: APRS® (The Automatic Packet Reporting System) is a registered trademark of TAPR (Tucson Amateur Packet Radio Corp.)
*2: D-STAR is a digital radio protocol developed by JARL (Japan Amateur Radio League).

All other company names, brand names and product names are registered trademarks or trade names of their respective holders.

Specifications, design, and availability of accessories may vary due to advancements in technology. Actual product colors may differ from photograph due to photography or printing conditions.
Brand or product names may be trademarks and/or registered trademarks of the respective holders.

The content of this document is based on information available at the time of its publication and may be different from the latest information.
This device has not been authorized as required by the rules of the Federal Communications Commission. This device is not, and may not be, offered for sale or lease, or sold or leased, until authorization is obtained.

. Customer Support/Distribution Customer Support:
JVCKENWOOD USA Corporatlon (310) 639-4200 Fax: (310) 537-8235 www.kenwood.com/usa

ADS#31823




Build a
Portable
FM
Satellite
Station

Take a satellite
station on your
next road trip.

Jim DelLoach, WUgI

Making contacts via
amateur radio satel-
lites while on the road

is a blast (see Figure 1),
and assembling a basic
roving station for this
purpose is easy. You
need only two FM trans-
ceivers (one for 2 meters and the other for 70 centi-
meters — or just a single dual-band rig) and a simple
handheld antenna.

Of course, you also need to know when the satellites
will be overhead and what their positions will be as they
move across the sky. Fortunately, smartphone apps
make this part of the process a breeze.

The Satellite Station

An FM satellite is a flying crossband repeater, receiving
on 2 meters and retransmitting on 70 centimeters,

or vice versa. Your station needs to transmit on one
band while simultaneously receiving on the other (see
Figure 2). Alternatively, an FM transceiver capable of
simultaneously receiving on one band while transmit-
ting on the other can be used, as shown in Figure 3.
My current FM satellite kit uses a Kenwood TM-V71A
transceiver, which works quite well for this application.

For the antenna, modest gain (6 to 11 dBi) is needed
for a reliable connection, and a broad radiation pattern
is helpful for tracking the satellite. | recommend a
short, handheld two-band Yagi antenna like the Arrow
Il (https://arrowantennas.com), or a dual-band
log-periodic antenna like the Elk 2M/440L5 (https://
elkantennas.com).
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Figure 1 — Jim DelLoach, WU, enjoys making a satellite contact with his portable station. [Maggie
Deloach, KK6DZS, photo]

Many satellite operators eventually add a few extra
features. A headset with mic and push-to-talk switch
frees up a hand, while a downlink audio recording
interface helps resolve logging questions. Figures 4
and 5 show how to add these capabilities to your kit.

A well-organized kit enables you to quicky stop, set up,
make contacts, and then move on. | packaged my rig,
battery, audio circuitry, interconnections, and cables in
a satchel (see Figure 6). During operation, the cables
extend out of the satchel, but the rig and battery stay in
place.

Satellite Operating

Satellites are moving at thousands of miles per hour,
so operators must compensate for Doppler frequency
shifting. The transmit uplink frequency must be
adjusted so that it is received at the satellite’s input
frequency. The receive downlink frequency must be
adjusted to account for the Doppler frequency shift
from the satellite to you. This means that when the
uplink compensation is positive, the downlink compen-
sation will be negative and vice versa (as shown in
Figure 7). Doppler frequency shifts range from about
+3.5 kHz on 2 meters and +10 kHz on 70 centimeters
for all current FM satellites.



Use short lengths
of flexible low-loss

ST e . cable like
Receive RFIN | MR-240-UF
—— To
> antenna
Transmit
q - —
FM ng ‘ ) RF out

QS2503-DelLoach02

Figure 2 — A basic satellite station requires just one 2-meter
FM radio, one 70-centimeter FM radio, and a simple dual-band
antenna.

To make these Doppler adjustments, most roving FM
satellite operators simply tune the transceiver VFO or
step through preprogrammed memories. Due to the
FM capture effect, the 5 kHz tuning resolution common
in FM rigs is sufficient. You tune to the closest 5 kHz
step available given the satellite’s frequency and the
amount of adjustment needed. On 2 meters, tuning to
the published frequency and making no further adjust-
ment usually works, though adjusting +5 or —5 kHz is
occasionally helpful. On 70 centimeters, however, it is
essential to be able to tune between +10 and —10 kHz.

New satellites launch and old satellites fall back to
Earth frequently, so it is essential to check the latest
status. Radio Amateur Satellite Corporation (AMSAT;
www.amsat.org) is your go-to source for satellite
uplink and downlink frequencies, CTCSS values (if
any), operational restrictions, and so on. See QST in
Depth (www.arrl.org/gst-in-depth) and my website at
www.deloach.net/satellite for the most useful links.

As | mentioned previously, mobile apps make it easy
to know when satellite passes will occur and where
to point the antenna during a pass. Using the phone’s
location and satellite position information (known as
“Keplerian Elements” or “Keps”), these apps display

Dual-band, dual-channel FM rig

Recorders with direct USB
connection to PC are popular.

Recording
device
O )
T Receive
udio FM Rig ( \
interface X

Headset

[' with mic

Transmit

FM Rig < @ W RF out
® <

| like to use a small
pushbutton switch secured to
the antenna handle for PTT.

QS2503-Deloach04

Figure 4 — This setup adds a headset with mic, a PTT switch,
and a downlink audio recording capability.

lists of upcoming passes and graphically display a
satellite’s azimuth and elevation relative to your loca-
tion during an active pass. | use Look4Sat for Android,
but numerous other apps are available for all platforms.
See my website for links.

Most rovers leave the antenna rotator at home and
instead hold a lightweight, portable satellite antenna
with one hand (as shown in Figure 1). Aiming the
antenna manually is straightforward; just move your
antenna in the direction predicted by the app. Once
you hear signals, gently move the antenna just enough
to maintain maximum audio quality during the pass.
You can also rotate the antenna for maximum audio
quality to optimize polarization.

Once your kit is ready, practice by listening to a few
satellite passes. This confirms that your antenna and
radio are working, your app is successfully predicting
when and where passes are occurring, and you are
comfortable aiming the handheld antenna. Now it’s
time to make a contact!

Another option is to use a single FM
transceiver capable of simultaneously

receiving on 2 meters while transmitting
on 70 centimeters, or vice versa.

RF i-n/out/'To antenna
When using a rig with a single

RF input/output, use the Elk
log-periodic antenna or the
Arrow antenna with a duplexer.

QS2503-DeLoach03

Figure 3 — An FM transceiver capable of dual-band full duplex operation.
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2.2 yF
Aluminum electrolytic
non-polarized

QS2503-DelLoach05

10 kQ
o—MV———1—
High-level g q Low-level audio
speaker audio S27k0 S22k suitable for input to
from rig < < a recording device
o 0

Figure 5 — A simple passive resistor network and dc blocking
capacitor for interfacing the receiver speaker audio to a recording
device.

With satellite passes lasting at most 13 minutes, there
is little time for chitchat. This means a typical contact is
simply an exchange of call sighs and Maidenhead grid
squares. When you hear another station’s call sign and
grid square, respond with your call and grid square. If
the other operator hears you, you'll be acknowledged.
That’s it — you’ve made your first satellite contact!

Activation Notification

and Travel Planning

Let grid chasers know when you plan to activate rare
grids so they will be listening for you. Websites such as
https://hams.at are popular for publishing activations.
If you happen to be in a state, provincial, or national
park, be sure to spot your activation on the Parks on
the Air (POTA) website (www.parksontheair.com) as
well. QST in Depth and my website provide additional
links and resources for publishing activations, identi-
fying the most in-demand grid squares, and planning
activations.

Figure 6 — A well-organized kit speeds deployment and tear-
down. [Jim DeLoach, WU@I, photo]
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Frequency Adjustments to
Compensate for Doppter (kHz)
10 5 0 +5 +10

1 o

Uplink TX |
(2-meters) |
I"\
Closest \.
~ Point N

Minutes into Pass

Set

Figure 7 — An illustration of a satellite pass over California. The
uplink and downlink frequencies shift throughout the pass, so you
will need to compensate accordingly. Notice how your downlink
receive frequency should be +10 kHz above the published value
at the beginning of the pass, then slide downward until it is —10
kHz at the end of the pass. As you can see, not much uplink
frequency adjustment is necessary. It may benefit from being
adjusted by -5 kHz at the beginning of the pass and by +5 kHz
at the end of the pass to keep your signal sounding as strong as
possible.

The Takeaway

Make a portable satellite kit and bring it along on
your next road trip or POTA activation. You'll have an
exciting time operating this fun mode!

See QST in Depth for More!

Visit www.arrl.org/gst-in-depth for the following
supplementary materials and updates:

¥" Links for publishing POTA activations, helpful
Maidenhead grid square information, and other
satellite resources

¥ An example of how to use a satellite tracking app
¥ Information about how to activate two grids at once

Jim DeLoach, WU@I, and his wife Maggie DeLoach, KK6DZS,

hit the road frequently to visit family and explore our beautiful
continent. They love to activate rare satellite grids, build ARRL
Field Day stations wherever they are in late June, and participate
in Parks on the Air. You can reach Jim at jim@deloach.net. Jim’s
satellite resources website is www.deloach.net/satellite.

For updates to this article,
see the QST Feedback page
at www.arrl.org/feedback.

VOTE

If you enjoyed this article, cast your vote at
www.arrl.org/cover-plaque-poll




A Linear Amplifier for QRP Rigs

Modifiable for any band, this design uses RF switching
and canturn a 5 Winput into a 20 W output.

James Forkin, WA3TFS

| often operate low power, and I've made hundreds
of CW and SSB contacts using my homebrew rigs
(see “A Simple CW QRP Transceiver for 40 Meters”
and “WA3TFS Companion SSB Transmitter for the
All-Mode SDR Receiver” in the December 2022 and
August 2017 issues of QST, respectively). But there
are times when | need a bit more power to make a
contact. For such cases, | offer a simple RF amplifier
design that you can build for your own use. You can
find additional pictures of the device at www.arrl.org/
qst-in-depth.

Design Requirements

| decided that the amplifier had to provide enough
power gain to be useful, include RF switching to
simplify hookup, and draw limited power because |

Table 1 — Complete Parts List (all values shown are for
40 meters)

Quantity Part Description

1 (K1) 12V DPDT relay, PB384 or similar

10 (C1-C4, C7,C8, C10, C11, C15, C17) 50V .1 uF
ceramic X7Rs

(C5) 16 V 100 pF electrolytic capacitor

(C6) 50 V 10 pF electrolytic capacitor

(C16) 50 V 4.7 pF electrolytic capacitor (optional)
(C9) 250 V 390 pF ceramic capacitor, COG

(C12, C14) 1 kV 430 pF ceramic capacitors, NPO
(C13) 630 V 820 pF mica capacitor, COG

(D3 — D5) switching diodes, 1N4148

(D6) 5.1 V 1 W Zener diode, 1N4733A-TR

(Q1, Q2) IRF10 N-channel MOSFETS, IRF510PBF
TO-220 transistor insulated mounting kits

(Q8) P-channel MOSFET, IRF9530NPBF
(R1, R2) 10K Q %4 W trimmer potentiometers
(R3—R6, R11 — R13) 5% 1000 Q %4 W resistors
(R7, R8) 5% 10 Q2 3 W resistors

(R10) 5% 10K Q %4 W resistor

(R9) 5% 100 Q2 3 W resistor

(L1 —L3) T50-6 (yellow) toroid cores

W = = NN N DD =~ DN = WO =2 N = a

As

needed #24 AWG enameled copper wire

WA3TFS QRP LINEAR AMPLIFIER
XMIT 9

ﬁ; N ST

»
sLoO
40 METER 20W

The linear amplifier’s front panel.

typically use batteries. | needed a decent match to

50 Q on the input. A compact size would also be
useful, so | chose 5 W input and 20 W output. Low-
cost field-effect transistors (FETs) can provide useful
output on the HF bands, so | went with the inexpensive
and readily available IRF510. This amplifier also had to
be linear for SSB and CW operation. Because | mostly
operate on the 40-meter band, | decided to start there
and leave room to expand the design for other bands
as needed. On-board low-pass RF filtering is included
for a clean signal.

| chose a small circuit board to simplify duplication.
It requires only RF input, RF output, and 12 V power
external connections. Two LEDs indicate when power

Figure 1 — An interior view of the linear amplifier.
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*** C16 value 4.7 pF (low-speed CW) _ On/Off
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Figure 2 — The schematic for the linear amplifier’s PCB.

and transmit are on. | added provision for RF output
filtering for a single band, but external filters can be
switched in for other HF bands; this keeps the ampli-
fier's size down. For the enclosure, | selected an
extruded aluminum case that serves as the heatsink for
the FETSs, so no external cooling or heatsink is required.
The enclosure is adequate for this purpose, but any
aluminum enclosure that fits the printed circuit board
(PCB) will also work (see Figure 1). The complete parts
list is in Table 1, and links to where you can purchase
each part are provided at www.arrl.org/qst-in-depth.

All About the Circuit

| provided RF switching with the circuit, which is shown
in Figure 2. | used a couple of diodes (D3 and D4)

to rectify incoming RF energy and an inexpensive
2N3904 transistor to switch a relay (K1) when RF input
is detected. As designed, it will switch reliably with as
little as 1 W input. The amplifier will stay on between
dots and dashes when used for CW around 10 WPM,
and the hold time is good for SSB operation. If you
want a longer hold time, you can make the value of C16
larger, or you can make it smaller for quicker switching
from transmit to receive. The relay (K1) makes the
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change from standby to amplify, and a P-channel FET
(IRF9530NPBF) switches dc power to the bias and
final stages of the amplifier. LEDs indicating standby
and transmit are provided as well. When RF input is not
detected, the relay connects the RF input to RF output
so that the receiver connects to the antenna. When RF
input is detected, the relay is switched to connect the
RF output connector to the output filters of the ampli-
fier, and the dc power FET is switched on, supplying

dc voltage to the bias and final stage and routing the
RF through the amplifier. There are two separate bias
adjustments, as the FETs do not usually require exactly
the same turn-on voltage. The dc voltage is reduced by
a Zener diode (D6). The voltage is filtered and applied
to two variable resistors. These are adjusted individu-
ally to cause each FET final to draw 30 mA with no RF
applied to the RF input.

The attenuator (R7, R8, and R9) and the input low-pass
filter (C9 and L1) are used to provide a reasonable

50 Q match to the transmitter. RF from the input low-
pass filter is coupled to a transformer (T1) that splits
the RF input into two push-pull outputs, which are then
coupled to the gates of the final FETs (Q1 and Q2). The
drains of the FETs are coupled to a transformer (T2)



that supplies dc voltage and couples RF to another
transformer (T3). This matches the low output imped-
ance of the FETSs to the higher 50 Q input impedance
of the low-pass output filter. The low-pass output filter
(L2, L3, C12, C13, and C14) then removes harmonics
and feeds the RF output via the relay. The low-pass
output filter values are selected for the band being
used. There is space on the board for one low-pass
filter, but others can be constructed and switched in

if desired. Values for those components are provided
at www.arrl.org/qst-in-depth. It's important to wind
each inductor and transformer exactly as specified for
the best results. Colored wire makes it easy to identify
the various windings. Be sure to clean any coatings on
the wires to ensure good solder connections.

Final Adjustments

| can supply PCBs and kits for this design; details are
on my website at http://wa3tfs.com. For those who
use the PCB from my website, a detailed assembly
manual for this amplifier is provided at www.arrl.org/
gst-in-depth. Of course, you can make your own
layout instead, using the schematic in Figure 2.

After you complete the construction, follow this proce-
dure exactly to make the final adjustments:

1 Use an ohmmeter to be sure there is no contact
between the center pin of each FET and the enclosure
or heatsink.

2 Connect a dummy load to the RF output connector.
Do not attach anything to the RF input.

3 Fully turn each bias resistor counterclockwise.

4 Connect 12 V (12 — 13.7) to the amplifier via an
ammeter (or a multimeter).

5 Jumper anode (D5, non-stripe end) to ground for
these adjustments.

6 Measure and note the amplifier current.

7 Carefully adjust the bias resistor (R2) clockwise to
add an additional 30 mA to the current reading.

8 Carefully adjust the other bias resistor (R1) for an
additional 30 mA current. In other words: resting
current plus bias 1 current plus bias 2 current. You
want each final FET to draw the same current with no
RF input.

9 Remove dc power from the amplifier.

10 Remove the jumper on D5.

You can now connect the transceiver or transmitter
to the RF input. When you apply RF to the input, the
amplifier will switch on and amplify your input RF, and
the transmit LED will illuminate, indicating transmit.

If no dc power is switched on, the amplifier will be
bypassed, and the antenna will stay connected to the
transceiver. The amplifier is designed to work with an
input of 4 — 5 W. Overdriving it will not produce more
power, but it will dirty the amplified output.

A Dependable Amp

This amplifier design has shown itself to be very reli-
able when | use it with my various low-power rigs. The
20 W output power has helped me make hundreds of
CW and SSB contacts under poor conditions, even
during contests and ARRL Field Day. A value of 20 W
is only about one S-unit less than a 100 W transmitter,
and in most cases, will not even be noticed at the
receive station. You should experience similar positive
results if you decide to build this amplifier.

See QST in Depth for More!

Visit www.arrl.org/gst-in-depth for the following
supplementary materials and updates:

¥ More pictures of the amplifier described in this article

¥' Links to where you can purchase the components
listed in Table 1

¥" Component values for all bands
¥" A detailed assembly manual

All photos provided by the author.

An ARRL member since 1972, James Forkin, WA3TFS, was first
licensed in 1972 as a Novice (WHBHOC) while in the US Army
and stationed in Hawaii. He became Advanced-class WA3TFS
upon returning home to Pittsburgh. Jim retired from electronics
design engineering after 45+ years in the aerospace, medical,
industrial, robotics, and electromechanical design industries. He
enjoys designing and building receivers and transceivers, and he
enjoys low-power operating on CW and SSB, in addition to AM
and FM. Jim has been active in several amateur radio clubs. He
has published several articles in QST and other ham radio maga-
zines. More information can be found at http://wa3tfs.com. You
can reach Jim at wa3tfs @arrl.net.

VOTE

For updates to this article,
see the QST Feedback page

at www.arrl.org/feedback. If you enjoyed this article, cast your vote at

www.arrl.org/cover-plaque-poll
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A 6-Meter Turnstile Antenna

If you don’t have much room, but want to
get on 6 meters, this may be the antenna for you.

Bill Gerhold, K2WH

Early in my ham radio career, as a
Technician Plus licensee living in a
garden apartment, my main inter-
ests were the VHF/UHF bands.

At that time, The Radio Amateur’s
VHF Manual offered a construc-
tion article for a horizontally polar-
ized 2-meter “turnstile” antenna.

| built the antenna as described,
and it worked well with my Ameco
TX-62 20 W AM transmitter and a
2-meter Ameco Nuvistor downcon-
verter feeding an old 1939 Halli-
crafters SX-17 shortwave receiver.

Fast-forward 53 years, and | now
have a commercial triband vertical
antenna for 2 meters, 1.25 meters,
and 70 centimeters, and a hori-
zontal beam for 2 meters and 70 centimeters. What
was missing was an antenna for 6 meters.

| decided that a turnstile antenna would satisfy my
requirements, as it is horizontally polarized, relatively
small, and omnidirectional. So, | ordered an old VHF
Manual from eBay, found the original article for the
2-meter turnstile, and proceeded to gather the mate-
rials needed to upsize the antenna to 6 meters.

Antenna Description

A turnstile is simply two crossed dipoles positioned

at right angles to each other and mounted on a non-
conductive central hub. To achieve the omnidirectional
pattern, one dipole is fed 90 degrees out of phase

with the other dipole using a % A delay line. | made

my delay line from RG-59 75 Q coax. The RG-59
delay line connects in parallel with the RG-58 feed line
(shield to shield and center to center), and then to one
dipole. The other end of the RG-59 delay line connects
to the other dipole.

It is important for the delay line to be 75 Q. If the
delayed dipole, which should have about a 70 Q reso-
nant impedance, is fed with 50 Q line, at ¥4 A it will
transform the delayed dipole impedance to about 33
Q. When fed in parallel with the un-delayed resonant
dipole (also 70 Q) the power will not divide evenly
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between the two dipoles, resulting in a slightly oval-
shaped azimuthal pattern, and the input impedance will
be about 22 Q (resulting in a 2.3:1 standing wave ratio
[SWRY]). With the 75 Q phasing line, the impedance will
be 35 Q giving about a 1.4:1 SWR, and you will achieve
the desired circular pattern.

To calculate the electrical length of the delay line, |
multiplied the velocity factor (VF) of the line (0.66 for
RG-59) by the 14 A free space length. For the length in
feet, this is (245.9/F MHz) x VF. The calculated length
of the delay line for a center frequency of 50.125 MHz
was 3.24 feet, or 38.9 inches. | fanned out both ends
of the coax and installed a crimp lug to the shields
and center conductors on both ends. The length is
measured lug tip to lug tip.

Antenna Assembly,

Tuning, and Construction

The construction details are shown in Figure 1. The
center support, consisting of a 4 x 4 x 3-inch-thick
block of clear acrylic plastic | found on eBay, is shown
in Figure 2. The dipole elements are 47-inch lengths
of 3s-inch OD aluminum tubes (6061 material), slotted
on the far end to accept 4-inch aluminum inserts for
length adjustments. All hardware is #10 stainless steel,
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Figure 1 — Six-meter turnstile construction details.
and stainless hose clamps are used to secure the assembly mounted on a wooden pole with a coaxial

inserts. balun for initial testing.

Though not necessary, drill bits for drilling acrylic and
the use of a drill press can make preparing the center
support a bit easier. Finally, | weatherproofed the open
ends of the coax with clear silicone rubber. Figure 3 is
a close-up view of the fully assembled center support,
which includes the delay line. This photo shows the

Testing and Adjustments

Using an antenna analyzer, | adjusted each dipole for
resonance on my desired center frequency with the
delay line disconnected. | added four Mix 34 snap-on
ferrite cores to the RG-58 feed line at the dipole to
eliminate any common-mode currents. | then adjusted

Figure 3 — The fully assembled center support, which includes

. e . the delay line.
Figure 2 — The center support, consisting of a 4 x 4 x %-inch-

thick block of clear acrylic plastic.
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Figure 4 — The turnstile is attached to the mast with two U bolts
and a 90-degree aluminum L bracket.

the sides of the dipoles equally. The finished dipole
lengths after adjusting the %4-inch inserts were 51.50
inches, but the overall lengths are not critical.

Next, | attached one end of the 75 Q delay line to the
feed line and one dipole, and then connected the free
end of the delay line to the other dipole. | measured

a 1.2:1 SWR with a nice dip at 50.313 MHz. The
antenna’s 2:1 SWR bandwidth was 48 to 56 MHz.

As described, the turnstile easily handles 100 W. For
higher power, consider using LMR-400 for the feed line
and LMR-400-75 for the delay line.

Installation

The turnstile is installed on an 18-foot mast. The
bottom three 3-foot mast sections consist of TV masts
available at hardware stores. These have swaged
ends, so they stack easily. The top section of 2-inch
OD x 8-foot aluminum tubing was obtained in the bath-
room section at a hardware store.

The turnstile is attached to the mast with two U bolts
and a 90-degree aluminum L bracket. The bracket is
connected to the center of the acrylic block with a #10
stainless-steel bolt, as seen in Figure 4.

Figure 5 shows the feed system with the turnstile
mounted in place. Figure 5 also shows the L-bracket
mount, the delay line, and the ferrite chokes.
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Figure 5 — A close-up view of the feed system with the turnstile
mounted in place.

Conclusion

This turnstile antenna is perfect if you have limited
space. It is compact, does not require a rotator,
requires little or no maintenance, and is quite broad
banded. It may just be the stealthy antenna you need
for 6-meter DX, especially with Cycle 25 at its peak.

My turnstile has been in service for 6 years. | have
worked summertime 6-meter DX from the Caribbean
to South America, and even Europe using FT8. | also
made a meteor-scatter contact during the Perseid
meteor shower using MSK144.

| would like to thank Kurt Rieger, K2NNJ, for helping
me build this antenna.

All photos provided by the author.

Bill Gerhold, K2ZWH, was first licensed in 1971 as WA2AEH

while in high school. He went on to study electrical engineering
at a local university. His career began with the General Electric
Company in the transportation and power switchgear division,
which included locomotive controls and traction propulsion and
HV electrical power systems. After 21 years, Bill moved to a small
engineering firm working in industrial power generation, power
protection, distribution, and coordination. Bill retired in 2015. He
can be reached at k2wh @optonline.net.
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Pascal Villeneuve, VA2PV, va2pv@arrl.org

Product Review

Unified Microsystems BevFlex-4X
Receive Antenna System

Reviewed by Ward Silver, NOAX
nOax@arrl.net

My HF station is located in rural Missouri — a very low-
noise environment. On the lower HF bands, my back-
ground noise level is pretty low, and | can generally
hear even weak signals on my quarter-wave verticals
and dipoles. However, these antennas are nearly omni-
directional, so they also hear thunderstorms, signals
from unwanted directions, and the occasional bit of
interference. | can also hear an entire pileup, making
working DX challenging at times — the desired station
can usually hear me, but | can’t hear them clearly
enough to make the contact.

The time-honored solution for this problem has been
directional receiving antennas. Rejecting “off-axis”
noise and interference raises the signal-to-noise ratio
(SNR) as if the desired station had increased transmit
power. The result is that | can hear the desired signal
again and make the contact.

| have experimented with various low-band receive
antennas, including K9AY loops, Beverage-on-ground
(BOG) or “snake” antennas, phased verticals, and small
rotatable loops similar to the transmitting “magnetic”
loops, achieving modest success.

QS0604-Silver02
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BevFlex-4X system components. [Courtesy of Unified
Microsystems]

My article in the April 2006 issue of QST, “A Cool
Beverage Four-Pack,” describes how | constructed
a four-direction system using window line for a pair
of Beverage antennas. It worked well enough that |
planned to build a similar system for my new station.
The original reversible Beverage system (RBS-1)
product was no longer available. However, a new
product from Unified Microsystems, the BevFlex-4X,
performs the same functions. Its components are
shown in the lead photo. Along with the Beverage,
receiving loops of various types are also supported,
including the EWE, flag, and VE3DO. You can read
more about all of these antennas in Chapter 22 of the
25th edition of The ARRL Antenna Book.

Receiving Antenna Basics

Beverages can be made from a single wire, twisted
pair, ladder or window line, or even coaxial cable. The
antennas can be on the ground (a BOG) or elevated
7 to 10 feet. They receive vertically polarized signals
that are slightly tilted as they travel along the antenna.

Bottom Line

The Unified Microsystems BevFlex-4X Beverages
come with clear installation and operation guid-
ance. The antenna system delivers the expected
performance and appears to be well designed and
constructed to survive many years of service.
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Signal From the Left

Common-mode

Differential-mode

loop that is half above ground, with
the other half created by comple-
mentary currents in the ground.)
Placing a load resistor in series
with one of the vertical sides (from
1:1 400 to 1000 Q) creates a phase
shift around the loop. This converts

Left-to-Right

the small loop’s usual bidirectional
pattern with a broadside null to a

cardioid pattern with a single null
™

Signals 90 Q 450 - Q Xmsn Line
T2
d Common-mode
1:9
Right-to-Left
Signals Q Summed in the Xfmr

T3 Signal From the Right

Figure 2 — The two-wire Beverage receives signals as common mode, and transfers
signals to a feed point as a transmission line, allowing reception in either direction.

As the tilted wave travels along the antenna, its phase
changes along with that of the induced voltage. The
result is a steadily building voltage wave, like wind
creating a water wave, peaking at the end opposite

to the signal’s arrival. If a feed line is connected at

the end, the signal is transferred to the feed line (see
Figure 1 for a graphic of this process).

As shown in Figure 2, for a 450 Q window line antenna,
signals arriving from the left induce equal voltages

and currents on each wire as common-mode current,
traveling from left to right. The “reflection transformer,”
T1, changes the signal to a differential-mode signal
traveling right to left within the transmission line. In one
direction the open wire line acts as an antenna and in
the other as a transmission line! If coax is used as the
antenna, the outer shield surface acts as the common-
mode current path.

When the differential-mode signal reaches T2, it is
transferred to the 50 Q feed line. Signals traveling from
right to left as common-mode current again induce
equal voltages and currents on each wire. When they
reach T2, they sum together in the center tap, and

T3 transfers them to the other 50 Q feed line. The
BevFlex-4X Feed Unit circuit is a more sophisticated
version of this arrangement, using 75 Q feed lines.

The EWE, flag, and VE3DO loop antennas in Figure
3, however, are unidirectional. (The EWE antenna is a
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along the axis of the antenna. By
switching the leg with the series
resistor, the direction of the null is
also switched. (The BevFlex-4X can
support K9AY loops, but it’s not a
cost-effective option.)

Reflection
Transformer

BevFlex-4X Overview

The BevFlex-4X system allows a
single Beverage or loop antenna

to receive signals bidirectionally
without using relays to switch direc-
tions. It is a completely passive
system. Instead, dual feed lines
are used so that signals from either
direction are selected with a switch inside the station,
creating a reversible antenna system. (The BevFlex-
4X/Q adds a coax switch so that two antennas can
provide reception from four different directions.)

QS0604-Silver04

It also allows the use of RG-6 coax as the Beverage
antenna, simplifying installation. RG-6 is less expen-
sive than regular 50 Q cable, twin lead, or window

line because it is a consumer product for cable TV,
produced in high volumes with lower cost. It is conve-
niently sold in 500-foot spools that are an excellent
length for Beverages on 160 and 80 meters. (Longer
Beverages can be constructed from multiple lengths of
cable.)

The lead photo shows the three components (showing
four with the two terminators) of the BevFlex-4X;

the Feed Unit transfers signals from the antenna to
the two feed lines. (The antenna and feed lines are
not provided.) One Terminator unit is attached to

each end of a Beverage or to each side of a loop.
There is one output of the Feed Unit for each signal
direction, referred to as “Forward” and “Reverse.” A
switch located in the station selects which feed line is
connected to the receiver.

A unique aspect of the BevFlex-4X is that for Beverage
antennas, the Feed Unit interface can be placed
anywhere along the antenna. It does not have to be
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Figure 3 — The EWE (A), VE3DO (B), and flag (C) antennas use resistive loading to create a unidirectional pattern.

at the end. This gives the system builder flexibility for
locating and orienting the antenna and for routing feed
lines to the receiver. The entire antenna is used, no
matter where the Feed Unit is located — at either end
or along the antenna.

The Terminator units are placed at the ends of a
Beverage antenna. They both terminate the antenna
in a ground rod and convert any common-mode RF
on the outside of the shield to a differential-mode
signal inside the cable for transfer back to the Feed
Unit. If the Feed Unit is at one end, one Terminator is
attached directly to the Feed Unit. For receiving loops,
the Terminator provides the impedance producing the
necessary phase shift of antenna current to create the
roughly cardioid radiation pattern.

BeuFlex-X
Feed Unit

Figure 4 — The modules installed in the protective enclosure
and connected to the white loop wires.

The circuitry inside transfers signals to the appropriate
feed line. The exact circuit and components are propri-
etary, but you can get an approximate idea from Figure
2. Having flexibility in placing the Feed Unit allows
much more leeway in laying out your Beverage and
helps save on feed-line cable cost, as well.

Installing and Testing

Installing the BevFlex-4X is straightforward. The
hardest part is stringing up the antenna! For this
review, | installed the BevFlex-4X components in a
surplus fiberglass enclosure from a previous antenna
project, as shown in Figures 4 and 5. You can see
everything mounted on the piece of grounded
aluminum flashing with sheet-metal screws into the thin

Figure 5 — The enclosure, cables, and ground connection. Note
the drip loop on the antenna cable.
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was not quite enough, although

BevFlex-4X Block Diagram - VE3DO Configuration signals could be heard, so

Horizontal length: 20'-40"
40’ optimized for 160M, 20" optimized for 80M

| used a 30 dB preamp, as
recommended in the manual.

I If you will be using a preamp,

#12 Antenna wire

Directions

the main receive lobe.

Lower side ground height: 12"-24"
12" optimized for 80M, 18"-24" optimized for 160M

Feed Unit

be sure to take precautions
against overload or damage

’ F::a,: from transmitted signals. The
Directions indicate direction of 10' Ioop had a pronounced null of

20 dB or more in the reverse
direction on both AM broadcast
and 160- and 80-meter FT8
signals.

| 1
Terminator Unit Ant

r REVEND Jg—gRev Fuwd

RG-6 feed lines to shack -
Any length, do not need
to be the same length
Note: Feed line connectionsare

reversed for EWE, Flag and
VE3DO configurations.

Receiver

Tarminatar Unit After testing the VE3DO loop,

DEND Terminators placed near Feed Unit

| replaced it with a 500-foot
Beverage made of RG-6 and
reconfigured the components
e (as shown in Figures 5, 7, and
8). The antenna was aligned
approximately northwest/
southeast for coverage of the
1 Pacific Rim and the Caribbean/
South America.

Figure 6 — The BevFlex-4X block diagram for a VE3DO loop configuration. [Courtesy of

Unified Microsystems]

plywood backing. The ground rod for the system is just
below the enclosure.

Short jumpers of RG-6 connect the Feed Unit and
Terminators. Two 125-foot RG-6 feed lines connect the
Feed Unit to the radio room through lightning arrestors
(not provided). Use waterproof compression fittings
that are easily installed with the proper stripper and
crimp tool. All of the coax coming into the enclosure
and attaching to the exposed Terminators should have
a drip loop so that water will run off the cable before
getting to the connectors.

| started with a VE3DO loop oriented southwest/
northeast to receive EU stations and reject the strong
signals from Texas thunderstorms! The loop size was
an average of the optimum dimensions for 160 and 80
meters: 30 feet long, 10 feet high, and 18 inches above
the ground. The antenna was constructed from 14
AWG stranded thermoplastic high heat-resistant nylon-
coated (THHN) wire. Figures 4 and 6 show the block
diagram and a photograph of the BevFlex-4X set up for
the VE3DO loop. The white wires of the VE3DO loop
come through holes in the bottom of the enclosure and
are connected to the Terminator units as specified in
the manual.

Because signals from a receiving loop are very weak,
a preamp is required. The transceiver’s built-in preamp
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The Feed Unit was connected

to the southeast end of the

Beverage with one Terminator
installed in the enclosure (see Figure 5). The other
Terminator (see Figure 8) was moved to the northwest
end of the Beverage directly on the ground rod, using
a stainless-steel grounding bracket (not provided). The
antenna coax can be run to a point directly above the
ground rod to then drop vertically or slope down to the
ground rod. Both arrangements will work, but my usual
practice is to slope the antenna down to the termina-
tion at 30 — 45 degrees. The Terminator F connector
can be taped with Scotch® 33+ electrical tape for
waterproofing after installation.

Beverage performance was as expected on 160, 80,
and 40 meters; | observed a front-to-back (F/B) ratio
from 10 to 20 dB, depending on the receiving station’s
location. | used AM broadcast stations through the day
and FT8 SNR reports in daylight and night to compare
F/B for signals in the forward and reverse direction.
Signals to the side of the Beverage were about 20 dB
below those along the antenna and did not change
strength significantly when switching forward and
reverse, as expected.

After using the initial Beverage configuration, as a test
| added more RG-6 to the Beverage so that the Feed
Unit was about 100 feet from the southeast end. The
500-foot section was unchanged, and the total length
was 600 feet. | did not observe a significant difference,



and the BevFlex-4X enabled both configurations to
perform properly.

A note about the ground rods for these antennas: If
you have good soil, a single 4-foot ground rod is suffi-
cient. Cutting one 8-foot rod in half will provide for the
Feed Unit and Terminator ends of a Beverage. The RF
currents for this system flow along the surface of the
ground, so a full 8-foot rod as used for 60 Hz ac safety
grounding is not needed. If you have poor soil, three or
four radial wires around 10 feet long will create enough
capacitance to couple to the soil surface. This is not a
transmit antenna, and a few ohms of loss will not affect
the antenna’s performance significantly.

BevFlex-4X Q&A

| followed up the installation with a few questions to
Unified Microsystems, and they answered promptly.
In addition, there is a quick-start guide and a detailed
user manual that includes plenty of helpful back-
ground information and a lengthy FAQ section

about the product and receive antennas in general.
These manuals are downloadable as PDFs from the
product web page (https://www.unifiedmicro.com/
bevflexdx.html).

Schematics are not available because the design is
licensed, so | asked about protective components,
as long antennas are often damaged by lightning.
The Terminators and switch unit are protected by
gas discharge tubes (GDTs). The GDTs are through-
hole parts and can be replaced. The feed-line switch
includes a 50 mA fuse to protect against strong

transmit signals. There are more than 250 BevFlex-
4X and BevFlex-4X/Q units in the field, with only one
report from damage by lightning. The same ferrite
cores and GDTs are used in the Unified Microsystems
BT-75 Beverage transformers. The GDTs appear to
provide sufficient protection, but they can be replaced
if necessary, soldering through or scraping off the
conformal water-resistant coating. Disconnecting the
antennas when storms are possible is recommended.

Common-mode noise being picked up and getting into
the feed lines has not generally been an issue. Both
the Feed Unit and the switch have 1:1 isolation trans-
formers, which prevent most such problems. Additional
ferrite cores can be clamped on the cables at each end
if there is a problem.

The switch box has F connectors because that is what
the RG-6 feed lines work best with. The output of the
switch to the radio receive antenna input is also an F
connector, so you'll probably have to supply an adapter
(not provided). The mismatch loss from using a 50 Q
cable is insignificant. The switch box is also quite light
and moves around on the operating desk due to the
stiff RG-6 cables, unless held down or attached to
something.

The individual feed lines can be connected directly
to a receiver input, such as an SDR for monitoring

or a diversity receiving system, but it is important to
terminate the feed lines in 75 Q to avoid upsetting the
system’s isolation between the forward and reverse
directions.

BevFlex-4X Block Diagram - Beverage Configuration

Feed Unit

Terminator Unit Terminator Unit

Terminal
1to GND

Feed unit may be placed at
any point between terminators

Ant
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of main receive lobe.

Figure 7 — The BevFlex-4X block diagram for an elevated Beverage antenna. [Courtesy of Unified Microsystems]

March 2025 43



Figure 8 — The Terminator at the far end of the Beverage is
mounted on a ground rod with the antenna cable attached.

If you decide to send dc power over either of the feed
lines, remember that the Feed Unit and switch have
isolation transformers that won’t pass dc and will
present a short circuit at dc.

On the Air

The small loop nulls signals over a smaller angle
compared to the Beverage. Both are improvements
over an omnidirectional antenna, of course. For

example, listening to stations working the Caribbean on

160 meters, both antennas could reject a station from

Kansas City (approximately in line with both antennas)
by at least 3 S-units (18 dB). The Beverage, however,
had a better SNR because it also rejected more noise
to the northeast all the way around to the southwest. |
could hear (weakly) a CW station from Alaska on the
Beverage, while the same station (with the previous
night’s conditions) was not detectable by ear on the
loop. The Beverage also performed better off the side,
rejecting stations from Texas and the Great Lakes
more than the loop. A rotatable loop’s aim-able null
would bring its performance closer to the Beverage,
but the controller’s ability to instantly switch directions
is a real advantage.

Summary

| was pleased with the electrical performance of the
BevFlex-4X. | have used Beverages and loops before,
so | knew what to expect from them, and the system
delivered that level of performance. The details of
building the antennas, such as good connections to

a ground rod, component layout, connector attach-
ment, and weatherproofing, are all equally important to
system performance. It is not an inexpensive product
but appears to be well designed and constructed, with
clear installation and operation guidance. | expect

to use this system for a number of years and will be
adding more Beverage antennas as | have time.

Manufacturer: Unified Microsystems, P.O. Box 133,
Slinger, WI 53086, www.unifiedmicro.com. Price:
dual-direction version (reviewed unit): $349.99; four-
direction version: $649.95.

Frequency Devices TEC-1 Test

Equipment Calibrator

Reviewed by Phil Salas, AD5X
ad5x@arrl.net

Sometimes you may question the accuracy of your
test equipment, especially if a reading seems odd. Of
course, you can always spend the money for profes-
sional calibration. However, an interesting alterna-
tive is the new TEC-1 Test Equipment Calibrator by
Frequency Devices. The TEC-1 permits checking the
calibration of voltmeters, current meters, frequency
counters, oscilloscopes, and resistance and capaci-
tance meters. Table 1 lists the TEC-1 specifications.
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Table 1 — Frequency Devices TEC-1 Test Equipment Calibrator

Manufacturer’s Advertised Specifications (not tested in the ARRL Lab)

dc voltage output: 5.000V +0.01%

ac voltage output: 1.000 V RMS

Total harmonic distortion plus noise:  0.3% or better (on a 2 V dc offset)

dc current source: 1.000 mA +0.1%

ac current source: 1.000 mA +0.1% RMS @ 1000 Hz

Frequency outputs: 100 kHz, 10 kHz, 1 kHz, and 100 Hz £100 ppm

Capacitance standards: 0.001 pF, 0.01 pF, and 0.1 pF (all NPO, drift <30 ppm/°C)

Resistance standards: 1 kQ, 10 kQ, and 100 k< (drift <10 ppm/°C)
Overview ments based on the TEC-1. The only fairly major
Each TEC-1 is labeled with the actual outputs and discrepancy was the ac current measurement on

o .

standards measured at room temperature, as you can my VC8045 (16% low). Based on the other readings,

see in Figure 9.

How accurate is the TEC-1? Frequency Devices
uses an HP 34401A multimeter to measure ac and
dc voltages and currents. The frequency outputs are
measured with an HP 53131A frequency counter with
an external 10 MHz time base provided by a Leo

Bodnar GPS receiver. And the resistors and capaci- - 3/26/2024
tors are measured with a Stanford Research Systems 4 i #1306
SR720 LCR meter. All of the above equipment calibra- !

tions are traceable to the National Bureau of Stan- : Temp 70.9.deg F
dards. 5.000 VDC=5.0006V

1 1.000 VAC=1.0041V
DC Current=1.0023 ma

Using the TEC-1
The TEC-1 comes with an ac adapter directly wired to

it. There is no power switch or LED indicator. All TEC-1 AC Current=1.0022 ma
interfaces are designed for clip-lead probes, as shown 100 KHz=99,999.5 Hz
in the lead photo.

.- 10 KHz=9,999.95 Hz
For my test comparisons, | used my NIST-calibrated 1 KHz=999.995 Hz
Tektronix TDS2022B oscilloscope, an inexpensive A CEs
Vici VC8045 benchtop multimeter, and an inexpen- 100 Hz=99.9995 Hz
sive FOCHANC DMO003 handheld multimeter. The 5 0.001 ufd=0.0010032 ufd
TDS2022B oscilloscope cannot measure current, : s T
resistance, or capacitance. And the DM003 cannot ; i i 'ufd=0.010166 ufd
measure dc or ac current. My measurements are iy 84 ufd

shown in Table 2.

| was pleased to see that my test equipment measure-
ments were virtually identical to the expected measure-

Bottom Line

The TEC-1 provides accurate (according to the review-
er’'s measurements) ac, dc, and frequency outputs,
and precision capacitance and resistance references.
It is useful for making measurement comparisons with
typical bench and handheld instruments.

Figure 9 — The TEC-1 custom calibration chart.
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Table 2 — TEC-1 Measurements, serial no. 1306

(Not tested in the ARRL Lab)

Tektronix Vici FOCHANC
TEC-1 TDS2022B VC8045 DMO003
5.0006 V dc 5.12V dc 5.002V dc 5.011 Vdc
1.0041V ac 1.02V ac 1.004V ac 1.003V ac
1.0023 mA dc N/A 1.002 mA dc NA
1.0022 mA ac N/A 0.84 mA ac NA
99.9995 kHz 100.0 kHz 100.20 kHz 100.0 kHz
9.99995 kHz 10.00 kHz 9.99 kHz 10.00 kHz
999.995 Hz 1.000 kHz 1.001 kHz 1.000 kHz
99.9995 Hz 100.0 Hz 102.0 Hz 99.99 Hz
0.001003 pF N/A 0.0009 pF 0.00099 pF
0.010166 pF N/A 0.0098 pF 0.0102 uF
0.099784 uF N/A 0.1000 uF 0.0997 pF
999.9 Q N/A 997 Q 998 Q
9.996 kQ N/A 9.998 kQ 9.98 kQ
99.98 kQ N/A 100.05 kQ 99.8 kQ

| would probably not trust my VC8045 when
making low-current ac measurements.

Wrap-Up

The TEC-1 is an interesting reference instru-
ment that is useful for checking the accuracy of
test equipment. Local clubs may be interested
in owning one for the benefit of club members
when there is concern about the accuracy of a
member’s test equipment.

Manufacturer: Frequency Devices, Inc., 927
Fosse Rd., Ottawa, IL 61350, www.freqdevinc.
com. Price: $99.95.

Hanmatek HM310, Wanptek
DPS3010, and Siglent Technologies
SPD3303C: Bench Power Supplies

Reviewed by Paul Danzer, N1
nlii@arrl.net

Before you compare several supplies, you may want to
answer a bigger question — what are you going to use
it for? One fixed voltage or variable, readout accuracy,
portability (weight), safety measures (especially if left
unattended), and so on.

Lab Notes

The ARRL Lab measured the emissions conducted
onto the ac mains from all three of these power
supplies in ARRL's “pre-compliance” EMC lab. The
Wanptek and the Hanmatek exceed the FCC Part
15 limits (even without a load); the Siglent is RF
quiet. It's a good example of why you should not
necessarily let cost be your driving factor when
looking for equipment going into your ham shack.
Always try searching for reviews (from other hams,
if possible), check for FCC certification, and/or try
out any device you may be operating in your shack.
We have had numerous hams bring a portable radio
to a store and see if there is any objectionable noise
coming from a device in question. With respect to
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There are many bench supplies offered for immediate
delivery. For this comparison, | selected two models at
the lower end of the price scale and one at an interme-
diate point. There are units available at the high end

of the price scale (several thousand dollars), but these
were not included in the comparison because these
industrial-quality lab units are usually not selected for
the ham workbench.

these power supplies in particular, the Hanmatek
has an FCC label on its chassis, and the Wanptek
and Siglent don’t have a label. Siglent claims an
exemption from Part 15 technical standards, under
15.103(c) — digital devices used exclusively as
industrial, commercial, or medical test equipment.
It's arguable whether that applies here (if marketed
in a consumer environment), but to the extent the
supplies will likely be used sparsely for testing, the
RF emissions may or may not be a factor for a par-
ticular user. The Lab also found that the USB port in
the Wanptek supply was no longer operational, as it
was when tested by the reviewer.

— Stephen Anderson, W1EMI, ARRL RFI Engineer



Hanmatek HM310

This adjustable dc power supply (0—30V,0—-10A) is
one of six similar supplies offered by this manufacturer.
They range from 32 to 64 V and 5 to 10 A maximum
output capacity. The HM310 front panel is approxi-
mately 6 inches high by 3 inches wide. Depth of this
3-pound box is about 9 inches, excluding knob and
connector protrusions.

A pair of power output leads is included with the unit.
The leads match the binding post connectors (banana
plug type) on the front panel with insulated alligator
clips on the other end of the leads. A second output (5
V, 2 A) is connected to the front-panel USB connector.
The PC-type line cord plugs into the rear panel. Also
found on the rear panel is the ON/OFF switch and
exhaust fan output.

Instructions (very sparse) and specifications are
provided in a 4 x 5-inch booklet in which less than

a page and a half of information is repeated in eight
different languages. In order to comfortably read this
material, | had to run it through a copier set to double
the copy size.

Front-Panel Displays and Controls

If you are looking for a simple unit that you can turn

on, set the voltage, provide some protection in case of
excessive current drain, and so forth, this unit (along
with other similar supplies) may not be for you. It has

a number of features that you will have to learn (or
perhaps learn to work around) to set the basic capabili-
ties you may have been looking for.

Bottom Line

The Hanmatek HM310 is a low-cost electronic bench-
stable power supply, but keep in mind that the unit may
generate noise on the HF bands.

There are three rows of LED with four-digit displays.
There are two rotary knobs to set the voltage and to
set the output current or their maximums. Pressing
a rotary knob allows setting the value, voltage, or
current, one digit at a time. Thus, you do not have to
roll through each digit to advance to the next value.

The front-panel OUTPUT button (which has a power
on/off symbol) actually sets the output voltage (OV),
when you press it to show a light red color. Simultane-
ously, the OV legend next to the top green line lights
up. Using the voltage rotary knob, set the voltage you
want. Thus, the value you set is also the maximum
voltage that the unit will be set to if you switch to the
current mode.

Next, pressing the OUTPUT button turns it green, and
the red overcurrent legend lights on the second line.

If you set this value higher than needed for the load
attached to the unit, nothing happens, but there is now
protection for an excessive load. But if you set it lower
than the selected voltage divided by the load resis-
tance, the voltage will decrease to limit the current to
the value you set. At the same time, once the current
is set (to higher than needed for the voltage or lower),
the third line of the display lights up with the calculated
value of output power.

To use the unit as a constant voltage supply, set the
desired voltage and the maximum current you will
allow. To use as a constant current supply, set the
desired output current and the maximum voltage you
are willing to allow.

Specifications and Problems

As part of the brief instructions, a table provides
approximately 20 specified numbers. Seven of the
numbers apply to voltage; however, there is no indica-
tion as to how these numbers combine to answer the
question, “What is the voltage accuracy?” The answer
seems to lie in the area of 0.1% claimed plus one digit
displayed (the lowest digit). For current, the value
seems in the area of 0.2%, again plus or minus one
displayed digit.

Online reports of this unit generally include complaints
about the instructions or lack thereof — as well as the
not-too-helpful accompanying brief videos. However,
a bit of experimentation will probably fill in the gaps
about the use of the controls and readouts.

Radiated noise for this supply is a problem. The
noise is not consistent but varies from amateur HF
band to band. It is not limited to the output leads, but
an amount also seems to come from the front-panel
display.
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In Summary

This is a low-cost, stable, and useful design to use
on a workbench, providing a reasonable voltage and
current output capability as well as a very handy
auxiliary 5 V USB supply. But unfortunately, the noise
output could be a problem when used for HF circuitry.

Manufacturer: Shenzhen Hanma Precision Technology
Co., Shenzhen, China, www.hanmatek.cn. Price:
$69.99. Available at https://amazon.com.

Wanptek DPS3010

The DPS3010 is one of a family of power supplies
offered by this manufacturer. The model reviewed here
is designed to supply up to 30 V at 10 A maximum plus
a USB supply rated by the manufacturer as capable

of supplying 18 W. Other members of the family run

up to 160 V and currents from 2 to 10 A. As often

seen with imported electronic products, the unit, at
least on the outside, looks very much like other bench
power supplies costing about the same. Generally, the
controls and displays are arranged in the same way.

You can see this similarity here by comparing the
photo of the almost identically priced Hanmatek unit
described previously. In this case, even the back panel
is similar; here it also contains the fan exhaust and the
ac power input. However, this unit sports a line selec-
tion switch on the back allowing 115 or 230 V ac input.

Both units have a line fuse, secreted in the ac line input
connector. There is one other similarity — the instruc-

g N
G Power SUpplY pps3010U |

[V

Bottom Line

The Wanptek DPS3010 is a low-cost electronic bench-
stable power supply, but keep in mind that the unit may
generate noise on the HF bands.
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tions are very sparse, taking up less than two pages of
information (but available in six languages!). There is
an extra half page on fuse replacement, but no value
given. But there is a warning that it must be replaced
by the same value fuse. Another half page describes
the input voltage selector switch.

Front-Panel Controls and Displays

Along the bottom of the panel, starting from the left, is
a pushbutton ON/OFF switch. Booting is accompanied
by a loud beep. The connectors along this line are
marked for ground, minus and plus. They can be used
with banana plugs or spade lugs. A set of power output
leads are included with alligator clips on one end and
spade lugs on the other. Unfortunately, the spade

lugs supplied are a bit large for this use and may be
awkward to insert and connect.

Under the display there are two USB connectors. This
gives you a choice of connecting with the USB-A or
USB-C connector.

Just to the right of the USB connectors is a very impor-
tant small switch marked C.C. | OCP. The C.C. position
puts the supply in a constant current mode. This is one
of the two modes that can be selected. The other posi-
tion, overcurrent protection (OCP), puts the supply in a
constant voltage mode.

The main displays are three four-digit units that the
manufacturer calls “0.56 inch white light four digit
digital tube displays.” They are marked, from the top,
as V (for voltage), A (for current), and W (for Watts.).
Output settings and protections are set by the four
rotary knobs on the right side of the panel. When
setting a voltage, the top knob (V-COARSE) controls the
left two digits of the voltage display line. Each of the
knobs includes a pushbutton function. Fast switching
between the left two digits is done by pressing the
V-COARSE knob. Just below it is the V-FINE control,
which acts the same way for the two rightmost digits.
The remaining controls (A-COARSE and A-FINE) act the
same way for setting current values.

Typical Use

To demonstrate a regulated constant voltage supply
before connecting a load, set the panel switch to OCP
and turn the power supply on. Suppose we plan to
power a 10 Q resistor at a fixed 15 V. By Ohm’s law, the
resultant current should be 1.5 A. Suppose we allow
the current to go to 2.0 A before limiting the circuit.
First, set the voltage using the top two knobs to the
desired 15 V. Next, use the lower two knobs to set the
overload point to 2.1 A. Connect the 10 Q resistor, and



the current should read 1.5 A (values may differ slightly
due to resistor tolerance).

To test the overcurrent, change the load to 5 Q. The
expected current should be 3 A. Because the current
protection point was set to around 2 A, the overload
should be detected. When it is, the power supply starts
to beep, shows the OCP error message, and shuts
down.

To demonstrate a constant current supply, put the
switch to the C.C. position. You can set two numbers
— the first is the current you want, and the second is
voltage. For your selected values, the system will not
allow a setting that exceeds either of the two numbers
you set with the load attached.

In Summary

The bench test of this dual-mode power supply demon-
strated an effective overvoltage/overcurrent protection
design. Unfortunately, a considerable amount of noise
(probably from its switching-type design) was apparent
on several of the HF bands. The noise was heard near
the unit, especially near the display as well as near the
power output leads. This problem has been reported
online.

Manufacturer: Shenzhen Wanptek Electronic Tech-
nology, Shenzhen, China, www.wanptek.com. Price:
$59.99. Available at https://amazon.com.

Siglent Technologies SPD3303C

Many bench power supplies are offered at prices less
than $100 and even some at $50 or less. So why
spend $300? This Siglent power supply is very much a
bench unit. Weighing almost 17 pounds and measuring
16 x 14 x 11 inches, it has a handle on top to make
carrying it easier. It provides several voltages at once
or programmability through a USB port.

It is a three-channel unit, with three independent power
supplies in one enclosure. Channel 1 can supply from
0to 32V at3.2 A, and channel 2 is identical. These
two channels can be combined either in series or
parallel — at an extreme 64 Vat 3.2 Aor6.4 A at 32

V. The third power supply is switch selectable to 2.5,
3.3,or5V at 3.2 A. A pair of slide switches on the rear
panel (see Figure 10) selects the input voltage of 100,
120, 220, or 230 V ac.

At the top left of the rear panel is a USB connector.
The ac input connector is at the lower right. There is
a sticker that covers the ac input connector until you
remove it. The sticker acts as a reminder to pick the
correct input voltage and fuse. The fuse holder is built
into the lower part of the ac connector. The tempera-
ture-sensing fan output is also through the rear panel.
It goes on only when the unit’s internal temperature
exceeds the design limit.

Shipped with the physical unit is a calibration certifi-
cate that may be needed for some industrial applica-
tions. A rather complete 23-page quick-start booklet
contains very clear instructions. Five pages of the 5%
x 8% booklet describe how to program an external
personal computer for control of the power supply; the
software is called EasyPower and is available on the
manufacturer’s website (see https://siglentha.com/
service-and-support/firmware-software/dc-power-
supplies/#spd3303c-series).

In addition to the included power cord is a USB
connecting cable and two sets of output color-coded
leads. Both output leads have alligator clips on one
end. One set has banana plugs matching the three
sets of output connectors on the front panel; the other
set is terminated in spade lugs that can also be used
with the output connectors.

Front-Panel Connections

The bottom row of the front panel has a pair of red/
black coded connectors — one pair for each channel.
A green-colored socket is included as a convenient
grounding point. On the left end is a pushbutton on/off
POWER switch. The channel 3 connectors are on the
right. Just above them is a slide switch allowing this
output to be selected from the set of 2.5, 3.3, or 5 V.

Bottom Line

The Siglent Technologies SPD3303C is a professional
electronic bench power supply that is suitable for
industrial use. It comes with a calibration certificate. No
HF noise was noticed with this unit.
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TOAVOID ELECTRIC SHOCK THE POWER COI R
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UNLESS BY SPECIFIED PERSONNEL

Figure 10 — Two three-position slide switches allow selection of
line voltages 100, 110, 220, and 230 V at 50/60 Hz.

Specific pages in the quick-start booklet are devoted
to each of the following configurations: Channel 1/
Channel 2 Independent Outputs, Channel 1/Channel 2
Series Mode, Channel 1/Channel 2 Parallel Mode, and
Channel 3 Independent Mode.

The value of the voltage (or voltages) or currents is
selected by the controls in the upper right corner of the
front panel. Coarse adjustment is made by the rotary
knob and fine adjustment by pressing the FINE button
just below the knob. The selected item is picked by the
V and A buttons just below.

Pick Your Mode

Independent use of channels 1 and 2 is selected by
making sure that neither the SERIAL nor the PARA
button is illuminated. Then using the corresponding
ON/OFF buttons, one of the two channels is picked to
allow either voltage or current setting selection. Actual
output does not turn on until you press the selected
channel button. By following the instructions in the
quick-start booklet, you can turn on overcurrent protec-
tion on each channel. Then, if the load current exceeds
the set current value, the channel shuts off.

Channel 3 is slightly different. Its output value
(2.5/3.3/5 V) is selected by a slide switch just above
the channel 3 output terminals on the lower right of the
panel. Maximum allowable current from this output is
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3.2 A; when the output current exceeds 3 A, the over-
load light just above the channel output terminals turns
red. Then channel 3 switches from a constant voltage
(the value you picked) to constant current mode —
limited to 3.2 A.

Parallel and serial modes for channels 1 and 2 are
selected by the SER and PARA buttons to the left of
the knob. The result of following the instructions for the
serial mode explains that in this mode the two chan-
nels are internally linked and controlled by the values
selected for channel 1. In the serial mode, the voltage
output is twice the value shown for channel 1. In the
parallel mode, again channel 1 controls the settings,
and the actual current is twice that shown for either
channel.

Go Back and Do It Again

Five memories, controlled by the SAVE, RECALL, and
NO. 1-5 buttons, allow saving the power supply setup.
This includes saving each channel mode, voltages,
and currents. Instructions are brief; press SAVE, press
1-5 to select which memory you want to save to, and
press SAVE again. To reset the power supply to the
saved state, press RECALL, 1-5, RECALL.

Finally, the USB Connector

The last few pages of the quick-start booklet describe
how the unit software can be upgraded (when needed)
through software called USBTMC. Remote control can
be set using the USB port; again, the additional soft-
ware listed as either EasyPower or NI Measurement &
Automation Explorer must be installed. However, to do
this you are on your own!

In Summary

This is a heavy-duty supply — or more accurately,
three supplies. Setup in any of its modes is straightfor-
ward, though setting overcurrent protection might take
a bit of understanding. Tested with a portable receiver,
there was no noticeable trace of noise generation.

Manufacturer: SIGLENT Technologies North America,
Inc., 6557 Cochran Rd., Solon, Ohio 44139, www.
siglentna.com. Price: $299.00. Available at https://
amazon.com and from other North American dealers.



Dave Casler, KEGOG, askdave@gmail.com

Ask Dave

SWR Meters, Antennas,

and the lonosphere

When SWR Meter Readings Don’t Agree
Ed Avila, KBSDW, asks: | operate with an lcom
IC-7300 and notice there’s a discrepancy between

its built-in standing wave ratio (SWR) and power output

readings and my MFJ-815D’s SWR/power meter read-
ings. Which one is right, or are both meters right?

Let’s look at the power first. The power setting on

the 1C-7300 is reading what the computer inside
the rig tells the transmitter to do. It can be set from 0 to
100 W. The power meter that operates while you are
transmitting is what the radio thinks it is sending on an
instantaneous basis. Because of the intermittent nature
of speech, you can get a steadier reading by transmit-
ting on CW. This is a good time to use a dummy load.
| noticed on my IC-7300 that the SWR/power meter
showed full output when | was at 92 W. The reading
stayed the same as | increased the power to 100 W.

The external power meter estimates the power that
passes through the rig’s tuner. The power scale on
your cross-needle SWR meter is on the left and

reads forward power. If your tuner is working hard to
send reflected power back to the antenna, the meter
measures both the normal forward power plus the
reflected power that has been redirected in the forward
direction.

Now let’'s move on to SWR. The IC-7300 reads the
SWR before the signal goes to the internal tuner. If
that is on (I always leave mine on), the IC-7300 reads
a lower SWR than the external meter might read.
Your SWR/power meter is of the cross-needle variety,
which | find hard to read. Ideally, as the output power
fluctuates, the forward- and reverse-power needles
will cross over each other. The red line on the meter’s
face will tell you the SWR. Using CW will get you a
better reading because the needles stay in one place.
Only a tiny deflection of one of the needles indicates a
large difference in the SWR. Your meter has a switch
to choose peak or average. | leave mine on peak
because it makes steadier readings.

The difference in readings on the IC-7300 and the
MFJ-815D is due to differences in accuracy and place-
ment in the chain from the internal computer control-
ling the transmitter output power to the behavior of the
combined feed-line and antenna characteristics.

Do Not Transmit into
Receive-Only Antennas
Chip Lohman, NN4U, asks: The MFJ-1886 wide-
band receive-only loop antenna’s manual warns
not to transmit anything into it. However, the antenna
tuner on my Elecraft KX3 will likely send a weak signal
to the antenna to complete its tuning. Is the signal
weak enough not to worry about, or is the antenna
tuning not necessary for the MFJ-1886 to work opti-
mally?

Even if the MFJ-1886 could handle the input, the

Elecraft KX3 would give an erroneous reading. The
KX3’s tuner is looking for a reflected signal, which it
won't get. It is best to bypass the tuner on the KX3 for
your listening.

The MFJ-1886 consists of an untuned loop, meaning
the Q is very low, creating a nearly flat gain curve
across the medium- and high-frequency bands. The
antenna has very little gain compared to a dipole
resonant on a frequency of interest; it’s quite lossy. So,
these receive-only antennas have a low-noise preamp
mounted at the loop’s two ends. This keeps the noise
figure low and raises the signal level so that it can
travel down the coax to your receiver. The level of each
individual station will be approximately the same as if a
much longer wire received it.

In almost all cases, the direct current needed to power
the preamp travels over the coax, eliminating the need
for an extra power cable. This is accomplished using
the bias tee that comes with the antenna kit. The
antenna will not operate unless the bias tee is oper-
ating.

The preamp often uses microwave components
because of its low noise figures. The preamp has a
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balanced input (the loop’s two ends) and can provide
an unbalanced (coax-style) output.

If you transmit into the preamp, even for a short time,
you will destroy the preamp. You can get a transceiver
interface box that will turn off the receive preamp
whenever you key your transceiver, but the best atten-
uation these boxes can provide is about 40 dB. So, if
you transmit 100 W (50 dBm), you are still pushing a
fair amount of power (10 dBm, which is 100 mW) at
the preamp. Newer preamps can handle this. If your
radio does not have a waterfall, you can use an SDR
receiver and your receive-only loop to provide the
waterfall.

Don’t Forget the lonosphere
Kishh Galnimbkar, VU2MZT, asks: | have an lcom
IC-7300 and installed a fan dipole to cover 40
and 20 meters, as shown in Figure 1. | have an odd
problem — other hams tell me that my signal starts to
fade out, and | receive signal reports saying there is
QSB on my signal. What is wrong?

QSB means a signal is fading and then returning,

sometimes rapidly or slowly, and sometimes it
fades away altogether. It has nothing to do with your
radio. Rather, it’s strictly a function of the ionosphere.

The F region of the ionosphere, the workhorse layer
that carries much of ham radio DX, is an incredibly thin
layer of atmosphere at a height above sea level from
100 to 500 miles (150 to 800 kilometers). The pressure
in the F region is a hard vacuum for many purposes.
Satellites, including the International Space Station,
orbit in the F region. Although the vacuum at this alti-
tude is nearly complete, there’s just enough air left to
slow down satellites.

Although the amount of air (mostly nitrogen and
oxygen) is incredibly tiny, it is particularly affected by
ionizing radiation from the sun. These are ultraviolet,
x-ray, and cosmic-ray radiation. These highly ener-
getic waves turn the ionosphere into a plasma — a
combination of positively charged oxygen and nitrogen
missing one or more of their outer electrons, plus a
vast sea of negatively charged electrons. The Earth
has a strong magnetic field, so these charged particles
move around at high speeds in unusual paths. The
movement of charged particles is an electric current.
Because the index of refraction for radio waves varies
widely throughout this constantly changing ionosphere,
radio waves from our transmitters are scattered every-
where. However, this turmoil is not a hopeless situa-
tion. The ionosphere has been studied for more than
100 years now, and much is predictable. When condi-
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Figure 1 — Kishh Galnimbkar’s, VU2MZT, antennas. A fan dipole
for 40 and 20 meters is on the left, and a hexbeam is on the right.
[Kishh Galnimbkar, VU2MZT, photo]

tions are good, our signals continue to be refracted
to those we're talking to. Because the ionosphere is
not smooth, our signals can have multiple paths to
the receiving station. Sometimes, these reinforce the
signal, and sometimes, they cancel it. It is the latter
effect that we refer to as fading. As a new ham gains
experience with HF, it’s possible to get an idea of the
right time to be on the air, and there are numerous
propagation predictions on the internet (for example,
see www.voacap.com).

Sunspots look dark compared to the rest of the sun,
but they’re busy churning out ionizing radiation. During
periods of high solar activity (many sunspots and other
phenomena), the ionosphere is charged even more. It
can provide stunning signal paths that are clear to the
other side of the Earth. When a formerly clear signal
starts its fading cycle, it’s usually time to say “73” and
move to other stations.

Send your questions to askdave@arrl.org. | answer
some questions here, and some via videos on my
YouTube channel (www.youtube.com/davecasler),
or during my weekly livestream on Thursdays at 6:45
to 8:15 PM Mountain Time on my channel.



hh@arrl.org

Hints & Hacks

A Flip-Flop Mount; Paint on Aluminum
and Plastic; Keep Wire Ends from Flying

A Polarity-Switching Antenna Mount

| operate both 2-meter SSB and FM, which require
different polarizations for my small Yagi: horizontal for
SSB and vertical for FM. | got tired of having to discon-
nect the antenna and its support when switching from
one orientation to the other, so | devised a special
mounting plate to make the job easier.

As shown in Figure 1, | began with an 8-square-inch
scrap piece of laminated particle board (a 14-inch-thick
aluminum plate would make for a stronger installation).
Along one edge, | drilled holes for U bolts meant to
clamp the board to the primary mast.

| attached the Yagi to a short (30-inch-long) 34-inch
aluminum tube. | drilled two holes sized for 14-20 bolts
at points about 1 inch and 5 inches from the opposite
end of the tube.

I marked another point on the board, and | drilled a
hole for the bolt upon which the bottom of the tube
would pivot. | had to choose this point carefully to
ensure that the bottom of the tube would clear the
nearby U bolt
when | rotate it.
| marked and
drilled a hole

in the board to
match the upper
hole in the tube.

| inserted a bolt
into the bottom
hole of the tube
and passed

it through the
board. Next,

| attached a
wing nut to

hold it in place
securely, but

not too tightly. |
rotated the tube
90 degrees and
marked the point
on the board that
corresponded to

Figure 1 — The homebrew antenna
polarity-switching mount. The Yagi

is shown in its horizontally polarized
position. [Stephen Peterson, KI7L, photo]

the upper hole. | installed a bolt and a wing nut there
as well. Finally, | firmly tightened both wing nuts. The
Yagi is vertically polarized in this orientation.

When | want to use the Yagi in its horizontally polarized
position, | merely loosen the bottom wing nut, remove
the upper bolt and wing nut, swing the tube into the
upright position, replace the upper bolt and wing nut,
and then tighten both wing nuts. Changing antenna
polarity in this fashion takes only about a minute.

— 73, Stephen Peterson, KI7L, scpki7l@gmail.com

Project Painting Guidelines

Before undertaking any painting project, be sure to
read the instructions, especially concerning drying
times. Most manufacturers say that the second touch-
up coat must be applied within a certain amount of
time. If you wait too long, the paint may wrinkle.

Aluminum

Preparing aluminum for painting and bonding can be
tricky. As a first step, always remove oil and finger
grease by washing it with clean water and detergent
before wiping it clean with paper towels. After that,
sand it evenly with 400-grit emery cloth. Sand all
surfaces, sharp edges, and corners. Rinse thoroughly.

To ensure the best bond, microetching the aluminum
with a weak acetic acid, such as white vinegar, will
help paint adhere. Mix a solution of equal parts water
and white vinegar. Soak the aluminum in the vinegar
mixture overnight to help open the grain, and then
wipe the etched aluminum with warm, soapy water.
Rinse thoroughly with clean water, and pat dry with a
lint-free towel. Allow the aluminum to dry for at least 40
minutes. Now you are ready to apply primer.

Use a self-etching acrylic primer, such as Rust-Oleum®
Self-Etching Primer or similar. Once again, note the
drying times between coats. Lay the aluminum on flat
newspaper for painting in a well-ventilated area. Mount
the parts to be painted on clean wooden strips to
ensure the aluminum does not touch the newspaper.

Apply a thin coat of aerosol paint primer on the
exposed side. Apply a second thin coat if necessary,
per the instructions. Let the surface become dry to the
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touch, and then wait 20 minutes. Turn the aluminum
over and mount it on new wooden strips. Repeat the
process on the opposite side. Allow the aluminum to
dry again.

Apply a thin coat of the color of your choice. Consider
whether a matte, semi-gloss, or gloss coat is best

for your project. Ideally, use the same paint brand for
your topcoat as you did for your primer. If the topcoat
needs touching up, apply a second thin coat. Let it
become dry to the touch, or wait longer. Carefully turn
the aluminum over and mount on clean wooden strips
again. Repeat the painting process for the opposite
side. Let your project dry for at least 24 hours.

Acrylonitrile Butadiene Styrene (ABS) Plastic
Use spray paint specifically formulated to adhere to
plastics. There are several available on the market,
such as Krylon® Fusion for Plastic, Valspar® Plastic
Paint, and Rust-Oleum Paint for Plastic. If you are
using regular spray paint, your item will need to be
primed.

Wash the ABS enclosure in a mild detergent, rinse,
and let it dry for at least 40 minutes. Sand evenly with
300- or 320-grit sandpaper. Wash and dry it again,
dust it off, and spray a thin coat of primer, such as
Rust-Oleum 2X Ultra Cover or similar. If necessary,
apply a second thin coat.

Apply a thin topcoat of the color of your choice within
the prescribed time. Again, if necessary, apply a
second thin coat. As always, do not wait too long
between applications, or the paint may wrinkle. Let
your project dry for 24 hours. — 73, Matt Newman,
AA1VN, va3mgn@rogers.com

Restraining Flyaway Wire Bits

Every now and then, | need to trim some larger-gauge
solid wire (such as #10 or #12 AWG). I've found that the
trimmed ends of these wire pieces often fly away when
| cut them. This behavior isn’t confined to thick wire,
either.

Errant cuttings can end up in places they shouldn’t, like
in nearby equipment or in thick carpeting, where they’ll
be painfully discovered when you step on them with
bare feet!

Here is a method to keep those bits in place, or at

least nearby: simply attach an alligator clip lead to the
end — or ends — prior to cutting. In Figure 2, you'll see
that I'm preparing a small piece of #12 AWG wire to fit
inside an Anderson Powerpole tab. Once the end of
the wire is secured within the tab, | can trim the excess,
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Figure 2 — Once this wire is secured within the Powerpole tab,
the clip lead will keep the excess wire from flying away when cut.
[Phil Karras, KE3FL, photo]

and the alligator clip will prevent that excess from
becoming airborne.

Figure 3 shows the use of both ends of a clip lead.
When | make the cut between the clips, both pieces

of wire will remain nearby. By using the alligator clips
on both sides of the wire, the extra weight of the clips
and their attached leads prevent the wire pieces from
taking flight. — 73, Phil Karras, KESFL, ke3fl@arrl.net

Figure 3 — In this image, both ends of a clip lead are pressed
into service. When | cut between the clips, both pieces of wire
will remain nearby. [Phil Karras, KE3FL, photo]

“Hints and Hacks” items have not been tested by QST or ARRL un-
less otherwise stated. Although we can’t guarantee that a given hint
will work for your situation, we make every effort to screen out harmful
information. Send technical questions directly to the hint’s author.

QST invites you to share your hints with fellow hams. Send them to
hh@arrl.org. Please include your name, call sign, complete mailing
address, daytime telephone number, and email address on all corre-
spondence. Whether you are praising or criticizing an item, please send
the author(s) a copy of your comments.



The Amateur Radio Challenge Course

Test your club’s handheld know-how with this five-objective exercise.

Mike Fisher, KG4VDK

Field readiness requires more than having the right
gear. To claim QRYV status, an operator needs to

know how to skillfully use their equipment. Modern
handhelds can be complicated to program manually,
which means many operators program their radio

with a computer. While it’s convenient and quick, this
can create usability problems down the road. For
example, when operators use a computer to program
local repeaters into their handhelds using information
from the internet (which is sometimes automated), that
information may be out of date, or it can lead to the
operator wrongly entering something, like a continuous
tone-coded squelch system (CTCSS) tone. In other
instances, the alpha tag for a memory might not actu-
ally match the local repeater. The operator, having
depended on computer programming software, is then
unable to rectify the issue on their own. This leads to
reliance on outside help or an inability to fully partici-
pate in an event or net.

In June 2024, the Tennessee-based Stones River
Amateur Radio Club wanted to develop a fun way for
operators to become more familiar with field program-
ming, basic net etiquette, and passing simple traffic.
While the goal was to build confidence and compe-
tence, we also wanted to be inclusive of all opera-
tors, regardless of license class, experience level, or
budget. With these factors in mind, the Amateur Radio
Challenge Course took shape.

Course Layout and Components

Our Challenge Course consisted of several objectives
that participants needed to complete with their hand-
held. The only other required items were a pen and
piece of paper, though participants were encouraged
to bring their radio manual. They were not allowed to
use preprogrammed memories for the duration of the
Challenge Course, nor were they allowed to use the
internet.

Upon arrival at the Challenge Course location,
participants were presented with an Incident Radio
Communications Plan (ICS-205). The ICS-205 is an
Incident Command System form commonly used for
amateur radio events, and we wanted to give partici-
pants hands-on experience with it. Our ICS-205 listed
all of the frequencies and relevant settings for each of
the objectives. The plan also included a note detailing

The author serving as net control and instructing Challenge
Course participants. [Dustin Wray, KN4YQP, photo]

which colored flag was associated with a given objec-
tive location, and on the back was a sample exchange
with a net control station. Each of the objective loca-
tions was separated by about 10 yards. The short
distances made the Challenge Course accessible to all
— even those with mobility issues.

Net control operated one handheld for voice commu-
nications with participants. A second handheld was
connected to a laptop running a Linux operating
system. Direwolf was used as a sound card modem,
and a Digirig was used as the computer-to-radio
interface, while the laptop-based station was used for
check-ins, check-outs, and timing. This station was
also running an APRS client for mapping participants’
progress through the course (see the sidebar “Net
Control Notes” for more details).

Course Rundown

The check-in location, marked with a green flag,
required participants to program a simplex frequency
from the ICS-205 and check in with net control. Once
contact was established with net control, each was
provided a 10-digit string representing their call sign
in dual-tone multi-frequency (DTMF), or Touch-Tone,
characters.
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Net Control Notes

Net control generated the DTMF call sign of each par-
ticipant using the text2tt utility provided with Direwolf.
On a Linux machine, use the following command to
determine the DTMF call sign:

user@arcOS:~$ text2tt kgdvdk

Push buttons for multi-press method:
“5654A4444888355” checksum for call = 7
Push buttons for two-key method:
“5B4A48C3A5B" checksum for call = 3
Push buttons for fixed length 10 digit callsign:
“5448352358”

From the output of that command, use the
“fixed length 10 digit callsign.” In my case, this is
5448352358.

For participants to appear in the vicinity of net control
on the local APRS map, the “TTCORRAL” line in the
direwolf.conf file provided in the module needs to be
modified to reflect your group’s Challenge Course
location.

Participants were then instructed to send those 10
digits followed by “00#” via the keypads on their hand-
helds. On the net control laptop, the APRS Touch-Tone
functionality in Direwolf was used to decode their
transmissions. A text-to-speech function responded to
each participant with a message informing them of a
successful check-in, and their Challenge Course start
time was logged to a file. In addition, participants were
populated as objects on the APRS map in the vicinity
of net control, with a comment indicating their current
stage in the Challenge Course. After that, they were
instructed to proceed to the first objective.

The first objective was marked with a red flag, and it
required participants to program a different simplex
frequency and re-establish contact with net control.
Once on frequency, net control instructed them to set
their radios to low power and lock the keypads. This
was designed to reinforce the basic programming of

a simplex frequency and familiarize participants with
their handhelds’ different power settings. Locking the
keypad can also help prevent accidental programming
changes.

The second objective, marked by a white flag, required
participants to modify the simplex frequency used in
the previous objective by adding a CTCSS tone on
transmit. Net control utilized CTCSS tone squelch to
verify that each participant had enabled their transmit
tone. To complete the objective, participants were
instructed to find a receivable National Oceanic

and Atmospheric Administration (NOAA) weather
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frequency and report it back to net control. This famil-
iarized them with how CTCSS operates, and how
setting an incorrect tone can impact communications.
For some, it was the first time they had been exposed
to NOAA weather frequencies.

The third objective was marked by a blue flag, and it
built on the previous one by requiring participants to
add a CTCSS tone on receive — an action known as
tone squelch. Net control temporarily utilized a wrong
tone to verify that each participant had successfully
enabled their receive tone. If configured correctly, the
participants would not hear net control using the wrong
tone. Every participant was also provided with an
unopened, “fun-size” package of M&M’s®. They were
instructed to open the packages and provide color/
count reports back to net control. This both familiarized
each person with CTCSS operations and provided
experience with passing simple traffic over a net.

The fourth objective, marked by a black flag, required
participants to program a local repeater into their hand-
helds. This involved setting the correct frequency offset
for transmit and receive, along with a CTCSS transmit
tone. They were also provided with a roll-up J-pole
antenna. The J-pole had a PL-259 connector and an
assortment of adaptors, which allowed them to experi-
ence connecting to an external antenna to improve

the range of their handhelds. Once the participants
contacted net control via the repeater, they were asked
to play X-Rays and Oscars (tic-tac-toe) with net control.

The fifth objective was marked with a yellow flag and
required participants to program a split transmit and
receive on UHF/VHF to access a cross-band repeater.
When in contact with net control, each one was asked
to perform a battery “swap” to simulate a depleted

Laurie Waldron, KN4FXE, programming an NOAA weather
station frequency into her handheld. [Dustin Wray, KN4YQP,
photo]



Isaac Flanders, KO4LST, letting net control know he is ready to
start the Challenge Course. [Dustin Wray, KN4YQP, photo]

battery and then copy three GPS coordinate pairs. This
exposed them to cross-band repeating and reminded
them that a spare battery is a great addition to a hand-
held kit. After confirming the coordinates, they were
directed to the checkout location.

The checkout location was marked by a checkered
flag. Here, participants needed to switch back to the
check-in/out frequency and send their 10-digit DTMF
call signs, followed by “73#.” When the net control Dire-
wolf laptop received each transmission, text-to-speech
was used to inform the participant of a successful
checkout, and their Challenge Course finish time was
logged to a file. | also wrote a script that sent each
person a text-to-speech message with how long it
took them to complete the Challenge Course. Using
this metric, they could run through the course multiple
times and track their improvement.

Mike Duvall,
KO4EHB,
preparing his
M&M'’s report.
[Dustin Wray,
KN4YQP, photo]

Host Your Own with arcOS

While developing the Challenge Course, | wanted

to make it easy for others to replicate. | leveraged a
personal project of mine to make this happen: the
Amateur Radio Community Operating System (arcOS).
It’s a free, Linux-based live operating system that
boots from a USB drive. Many fundamental pieces of
software are preinstalled and configured on arcOS to
ease the experience of operators new to digital modes.
It also implements a modular system for adding more
functions. The Challenge Course is available as a
module that contains all of the relevant configuration
files and documentation. From the computer/software
side, using arcOS, your group can have its own Chal-
lenge Course on the air in less than 2 minutes. The
ICS-205 form, the net control guide, and a printable
certificate of completion are all provided in the module.

Whether you're newly licensed, recently bought a
new handheld, or just want to keep your skills sharp,
an Amateur Radio Challenge Course is a great way
to build and maintain operational proficiency. In the
future, our club plans to incorporate digital modes and
increase the distances between objectives to make it
more challenging.

If you are interested in hosting your own Amateur
Radio Challenge Course, check out the arcOS Linux
project and the associated Challenge Course module
at https://arcos-linux.com and https://github.com/
kg4vdk/arcos-linux-modules.

Click here to watch the exercise in action, with commentary
by Jason Oleham, KM4ACK, on his YouTube channel.

Mike Fisher, KG4VDK, is a Linux system administrator and an
Extra-class amateur radio operator. He is passionate about using
free and open-source software to increase operational proficiency
for himself and others. Mike can be reached at mike @kg4vdk.
com.

For updates to this article,
see the QST Feedback page
at www.arrl.org/feedback.

If you enjoyed this article, cast your vote at
www.arrl.org/cover-plaque-poll
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Vacation on Pitcairn Island

This relatively rare DX entity was the site
of this ham’s life-changing holiday-style operation.

Mike Collis, WA6SVT/VP6MC

My family and | were planning our summer vacation
to Tahiti and the Gambier Islands and decided to go
the extra mile and add Pitcairn Island to our itinerary.
Pitcairn Island has a long history with ham radio, first
as a communication link to the outside world for the
island residents and later for DXpeditions.

There is no airstrip on Pitcairn Island, so the only way
to get there is by boat. First we took an inter-island
flight from the capital of French Polynesia, Papeete, on
Tahiti to Mangareva. Then the last leg of our travel was
via the Silver Supporter ship that took us to Pitcairn
Island. A visa is not required for stays fewer than 14
days, which was not a concern for our 11-day stay.
Heather Menzies is the Tourism Travel Coordinator

of Pitcairn Island and is the best person to help make
travel plans and accommodations on the island.

Operating Preparations

Getting my ham radio license to operate on Pitcairn
Island was pretty easy. | spoke with Heather to let
her know that | wanted to bring my ham radio gear,
and she let Shirley Dillon, Operations Manager at the
Pitcairn Island office, know that | wanted to obtain a
ham radio license. Hams with a General or higher-
class license are eligible for a Pitcairn license that is
active during their stay, so | was eligible because |
am an Extra-class operator. However, my wife, Laura,
KJBGFI, was not eligible because she has a Techni-
cian license. After sending Shirley a scanned copy of
my license, she emailed me an invoice that included
our stay on the island, the Silver Supporter transport,
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and a fee of NZ$100 (about $56 USD) for my ham
radio license. | got to pick the suffix for my VP6 call
sign, and the license was mailed to me! | had to sign it
and email Shirley the signed copy.

For my trip, | wanted to pack light, have a good station,
and fit everything into a backpack so | could bring it as
a carry-on item rather than risk putting it in checked
luggage. So, my station consisted of an Icom IC-706,
an lcom AH-4 antenna tuner, and an Astron SS-30
power supply. My antenna was a 20-foot-long wire for
maritime mobile and base operations. Having the radio
gear in the backpack made it very easy to get through
TSA and security checkpoints.

Maritime Activations

| tried operating from Tahiti but did not have much luck
due to the limited space on our second-floor balcony
at the resort, and operating time was limited because
this was primarily a family vacation. The Gambier
Islands were mainly a transit point, so | did not have
time to operate there either, but | set up my station to
operate on the Silver Supporter ship to Pitcairn Island.
| needed the captain’s permission to operate on board,
and Heather was able to reach out to the captain in
advance to obtain permission. We were graciously
assigned to a top deck cabin, so we had access to

an escape window to route the cables. | made a few
contacts on our way out of the lagoon and in the open
sea between Mangareva and Pitcairn Island. My best
bands were 15 and 10 meters during the day and 20
meters during the evening hours.



Island Life

Pitcairn Island is small, with about 50 residents. There
are no hotel facilities, so some residents provide home-
stays, which are the most common lodging option,
complete with meals and laundry services. There are

a couple of cabins for rent, too. Most homestays are

in prime radio locations, and allow you to set up your
station.

Adamstown is the only town on the island, and it has

a well-equipped food store. Most of the food is locally
produced and very good; the rest is imported to the
store. There is also a hardware store, museum, church,
school, and public square with a hall. The natives walk
or use quads to get around the island. There are hiking
trails and back roads with scenic views, and fishing is
excellent, too, making it an explorer’s paradise. Even
though Pitcairn is remote, homes have hot and cold
running water and electricity. A solar farm powers the
entire island. There is internet via Starlink, so there is
Wi-Fi to connect portable devices. During our visit, a
digital TV channel was added. Many of the islanders
are excellent craftsmen and sell carvings and other
items, including the best honey | have ever tasted. The
residents were friendly, and they treated us like family.

Pitcairn Activations

Our trip was primarily a family vacation and not a
DXpedition, but | had enough time to enjoy making
many contacts all over the world. Even with my simple
station, signals were Q5 with very strong signals during
the evening, and the noise was very low. The hardest
part of operating for me was the pileups! There were so
many stations calling at the same time. | should have
used a split frequency scheme. My new friend and

the only active ham on the island, Meralda Warren,

Mike Collis, WAGSVT/VP6MC (right), with his wife, Laura,
KJ6GFI (center), and their son (left) arriving on Pitcairn Island
with their homestay host, Brenda Christian (front).

Meralda, VP6MW, the only active ham on Pitcairn Island, at her
station.

VP6MW, said pileups are very common for her. As it
turns out, the VP6A DXpedition to Ducie Island (an
atoll in the Pitcairn Islands) overlapped the first few
days of our trip, and they stopped by Pitcairn before
heading home. We had a great time, with a lot of sites
to explore and things to do, in addition to Pitcairn Island
being the best radio location | have ever operated from!

A Future on Pitcairn

To my surprise, | had the option of retiring 2 years
early, so | took it, and now my family and | have
begun the process of obtaining permanent residence
on Pitcairn Island. Our family now has settlement
visas, and in 2 years, if it all works out for us, we

may be granted permanent residency. We still have
our California residence and will decide if we will sell
it once we obtain permanent residency on Pitcairn
Island. The cost of living on Pitcairn Island is much less
than in California. | have already applied for a piece of
land to build a home on the island at a high elevation
with a 270-degree view of the ocean, which will be

an excellent radio location. To plan an exotic tropical
island vacation or DXpedition experience, visit www.
visitpitcairn.pn.

All photos provided by the author.

Mike Collis, WAGSVT/VP6MC, was first licensed as WN6SVT

in September 1973 and is currently an Extra-class operator. He
retired as a senior broadcast engineer from Paramount CBS Tele-
vision in December 2023. Mike operates and builds much of his
HF and microwave equipment. He and his wife have been ARRL
members since they were first licensed. They have four daughters
and a son. Mike was first introduced to Pitcairn Island in the 1970s
when he made a contact with Tom Christian, VP6TC (SK).
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For updates to this article,
see the QST Feedback page

at www.arrl.org/feedback. If you enjoyed this article, cast your vote at

www.arrl.org/cover-plaque-poll
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Antipodal Focusing

Chasing the ultimate DX may be easier than you
think due to this natural phenomenon.

John Stanley, K4ERO

An antipode is the area on Earth exactly opposite to
where you are or where you are talking about. The
dictionary notes an-ti-pode as the correct pronuncia-
tion for the singular use of this word and an-tip-uh-
deeze as the correct pronunciation for the plural use.

Visualizing Antipodes

Every point on Earth is the antipode for another point.
This can be visualized by holding a globe so that any
particular point is on the top, and the antipode for that
point is directly on the bottom. For example, if you do
this exercise for London, the exact antipodal (an-tip-
uh-dal) point is near the southeast tip of the southern
island of New Zealand.

As it turns out, this geographically curious factoid has
quite a bit to do with radio propagation. First, notice
that every great circle that passes through your loca-
tion also passes through your antipodal point. That
means that you are aiming at your antipode no matter
what direction you aim your antenna. The easiest way
to visualize this is to start from the North Pole, travel
south along any line of longitude you choose, and you
end up in the South Pole.

Radio signals have a limited range because they
weaken as they go farther from the transmitter. This is
due to two factors. One is the absorption of the wave
by the ground and the ionosphere. The other factor is
that the wave spreads as it goes out.

Consider a transmitter sitting at the North Pole of a
perfectly conducting Earth-sized sphere, as shown

in Figure 1, with a second perfectly conducting shell
representing a strong ionosphere just above its
surface. The transmitter is connected to an omnidirec-
tional antenna and sends a short pulse, such as a fast
CW dit. The power is radiated in all directions so that
after traveling 50 miles, it is spread out over a circle of
IT x 100, which equals a 314-mile circumference. By
the time it has gone 100 miles, the same total energy
is spread across about a 628-mile circumference. This
means that the signal has decreased, even with no
absorption. The signal is decreasing about as much as
the inverse of the distance traveled.
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Figure 1 — A globe demonstrating a pulse (in red) traveling
from the North Pole to the South Pole after 0.01, 0.03, and 0.05
seconds.

We normally assume that signals decrease as the
inverse distance squared. That is true when we are
talking about waves in space, but here we are talking
about waves traveling near the surface of the Earth
trapped between the ground and the ionosphere, thus
spreading out in only two dimensions — not three.

How Signals Travel to Antipodes

On a perfect model globe, the radius of the signal on
a sphere spreads less rapidly the farther it goes. At
299.8 meters/second, the pulse from the North Pole
reaches the South Pole, a distance of 20,000 kilo-
meters, after about 0.066 second. Time is distance
divided by speed, so

20 x 106 meters/299.8 x 106 meters/second = 0.066
second

As the pulse reaches the point that is % around the
world from its origin — in this case, the equator — after
about 0.033 second, the wave front ceases to expand
and begins to contract. As it reaches the antipodes, it
theoretically squishes down to a point, and all of the
original power is concentrated at that point. It is spread
vertically to the bottom of the ionosphere but is still
very strong compared to paths without focusing.

Now consider what happens on the real, non-perfectly
conducting globe. Signals radiated into the space
between the ground and the ionosphere travel around
the Earth and still concentrate at the antipodes.
However, due to irregularities in the ionosphere, they
defocus somewhat so that the focal point is not a point
but an area of a few hundred- to a 1,000-mile radius,
depending on the roughness of the ionosphere at that
moment. Also, the ground partially absorbs the signals
by the D layer during the daytime and somewhat



less by the other layers at night. During the nighttime
hemisphere, some energy slips through into space or
is deflected, etc., so not all the energy makes it to the
antipodes. However, focusing still takes place, and its
effects can be noticed.

At the antipodes, the short- and the long-path distances
are identical, and as mentioned earlier, many different
paths will get you there. If this is so, consider how the
antenna should be aimed. Ham operators are most
likely to do this research because many of them have
rotatable beams (at least for the higher-frequency
bands). When there is antipodal focusing on 14 MHz,
where beam headings can be changed, the optimum
direction will likely change dramatically throughout 24
hours, even more than it does for well-known long and
short paths. If there is a beam on both ends, aiming the
antenna may need to be coordinated, and wide beams
may work better than narrow ones.

The paths the signals take with the least amount of
loss may remain somewhat of a mystery. A guess is
that for the lower-frequency signals, the whole dark
hemisphere gets into the act. The signals will also be
strongest over saltwater paths because reflecting off
the sea is practically lossless, whereas each hop over
land takes a toll of several decibels.

Antipode Knowledge Today

In the March 1922 issue of QST, a “Stray” commented,
“Peculiar radio conditions are known to exist at antip-
odal points, and it is anticipated that reception there
will be much better than at many intermediate [points].”
One hundred years later, many hams have never heard
of antipodal focusing. One reason may be that only a
few (if any) propagation programs include a calculation
of this effect. They assume that the signal travels over
only the short or long path, and other paths are not
considered.

The main reason few hams know of this is that, by a
fluke of geography, few hams live in places with other
hams at the antipodes. Because more of the Earth’s
land masses and hams are in the Northern Hemi-
sphere, there are very few pairs of points where this
effect is commonly seen. Hawaii has a good chance at
southern Africa, and Bermuda and Perth, Australia, are
nearly a perfect pair, but hams in the mainland US get
an antipodal point in the Indian Ocean, where about the
only hope of making a contact would be an occasional
maritime mobile, or a DXpedition. Furthermore, Japa-

This map shows one of the many great circle paths between
Santiago, Chile and China.

nese ham signals would focus on the barren South
Atlantic Ocean. Philippine hams reach Brazil’s nearly
unoccupied Amazon region, and Central Europe’s
antipodal point is a desolate area of the extreme South
Pacific Ocean.

Yet, in recent years, there have been two exciting
places to observe focusing effects. During the autumn
of 1994, while near Lusaka, Zambia, | was able to hear
the WWVH radio station in Hawaii on 5, 10, and 15
MHz for several hours in the morning and evening with
incredibly strong signals despite the effective radiated
power (power x antenna gain) from WWVH that was
close to what many hams run.

During August 1996, near Santiago, Chile, | heard
mainland Chinese stations with amazing signals on

the 9 and 11 MHz shortwave bands, even though they
were running relatively modest power (for shortwave
broadcasters) of 20 to 50 kW. Signals from more
powerful stations in other parts of the world closer than
the antipodal point were noticeably weaker. This recep-
tion was there every time | checked over several days.

In these days of world travel, more interesting propaga-
tion pairings may appear. Next time you travel with your
radio, get out a globe, find your antipodes, and start

listening. The ultimate DX may be easier than you think.

All photos provided by the author.

John Stanley, K4ERQO, is retired and lives in Rising Fawn, Georgia,
after a career in broadcast engineering consulting, which took him
and his wife Ruth, WB4LUA, to 62 countries. John has been an
ARRL technical advisor for 25 years and is now a technical editor
for QST. He can be found on 75-meter SSB and FT8 on many
bands. John’s main interests include antennas and HF propaga-
tion. He can be reached at jnrstanley @alum.mit.edu
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When ARRL Field Day Becomes Theater

A surprise collaboration blends technology and the performing arts.

‘ T\ "“Raue centen ron The aprs

JULY 13,14, 20, 21 2P
RAUECENTER.ORG

‘
VE
» 3]
WEABETE: 3750 37° ' rg *
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An criginal Morse code musical
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Sam Haldiman, KCOGPY (second from left), and the Static cast and crew at the 415 Amateur Radio Club Field Day operation.

Kevin Potter, KD9YYO

The 415 Amateur Radio Club of Crystal Lake, lllinois,
had its first ARRL Field Day in 2018. Although our inau-
gural attempt had a total of just eight participants, the
event has grown rapidly since. As a result, Field Day
planning has become a year-round exercise with club
members Gary Dembski, W9GD, and Sam Haldiman,
KC9GPY, leading the effort.

A Twist for 2024

As the planning process for Field Day 2024 was getting
under way, Sam was surprised to receive a phone call
from Meredith Schaefer, Director of Marketing and
Institutional Advancement at the Raue Center for the
Arts, a local nonprofit organization. She was doing
research about amateur radio for a new musical that
was scheduled to open in July. Meredith was also inter-
ested in a collaboration between the Raue Center, the
new musical production, and the 415 Amateur Radio
Club.
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Strange as Meredith’s collaboration offer seemed at
first, her motivation soon became clear. You see, the
name of the show is Static: Noise of a New Musical,
and it is one of the first musicals to utilize Morse code

Tl

Ken Lundgreen, KD9PPX (seated), shows Static author Tess
Rowan how to send CW.



as a method of dramatic storytelling. The produc-

tion includes cryptic Morse code clues and secret
messages embedded in the music to create an immer-
sive audience experience that’s filled with mystery.
Imagine an acoustic campfire sing-along mixed with a
true-crime podcast and you'll have some idea of how it
all comes together!

The musical is the creation of Tess Rowan, a writer,
director, and performer from the Washington, DC,
area (see the interview on the next page). Tess wrote,
produced, directed, and performed in the world
premiere of Static. After a sold-out run at the 2022
Capital Fringe Festival, Static won the Fringe Best
Musical and Best Ensemble Awards.

Once Sam and Meredith connected, they arranged for
Tess, the cast and the director of Static, and several
Raue Center representatives to join the 415 Amateur
Radio Club at Field Day. By doing so, they would have
a valuable opportunity to learn more about amateur
radio and Morse code.

Showtime!

Field Day 2024 turned out to be our biggest and best
Field Day yet. We operated as Class 3A, complete
with a Get on the Air (GOTA) station, UHF/VHF station,
digital station, CW station, satellite station, and phone
station.

After welcoming the Static group to the site, Sam gave
an overview of our Field Day operation and all the
station locations. Soon after, he guided Tess and the
Static cast to the GOTA station, where they saw HF
phone and FT8 operations. Several of the cast and
crew members tried their hands at sending CQs with a
straight key and a paddle. They quickly discovered that
it wasn’t as easy as it looked. Others took turns calling
“CQ Field Day” on phone and logging their very first
amateur radio contacts.

The next stop was a visit with Ralph Iden, WB9ICF, at
the CW station, where they learned about the history of
Morse code. Finally, they arrived at the comms trailer,
where they were shown the VHF and digital stations.
The group was particularly interested in the QSL card
collection on the trailer wall.

Sam Haldiman, KC9GPY, assists a Static cast member at the GOTA station, as other cast members watch, listen, and learn.
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Static Playwright
Tess Rowan

What inspired you to
write the musical?

| grew up perform-

ing in musicals and
writing plays and really
fell in love with the idea of
creating something new. |
started writing Static when
| was 14, without know-
ing how to play a single
musical instrument. | really
loved theater and wanted
to create something more than anything. Soon, the story
began to revolve around teenagers, radios, and hiking. I'm
20 now, and Static has changed so much over the past few
years, from the first DC Capital Fringe Festival production in
2022 to the most recent workshop and performances with
the incredible cast, crew, and team at The Raue.

Q How did you become aware of Morse code?

Before writing Static, | knew nothing about Morse code,

except what | had seen in TV shows and movies. While
writing Static, | started researching ham radio and became
fascinated by the idea of Morse code as a form of music
and as an interactive tool for storytelling. Morse code is
used as a musical language in Static, where the audience
is asked to listen and participate in a way that combines a
traditional theater experience with radio communication.
Many audience members start out knowing as little about
Morse code as | did, but by the end of the performance,
they are able to decode musical clues and solve a mystery
through Morse code.

What did you and the cast and crew think of ARRL
Field Day?

We all felt so welcomed by the 415 Amateur Radio

Club at Field Day. | found it funny that the actors
(including myself) felt a little stage fright at first when it
came to getting on the air. The firsthand experiences we
had at Field Day helped out in later rehearsals, where the
cast and crew had conversations about ham radio, con-
necting real life to the story we were telling. All the 415 club
members were so kind and supportive.

What did you and the cast find interesting about your
time with the hams?

We enjoyed exploring the different trailers at the Field

Day site and learning more about the technology. It
was interesting hearing about the various locations that
people had contacted across the world through ham radio. |
especially loved seeing how Morse code can be transmitted
and was in awe at how easily some hams could decode it.

Have you or anyone else in the show considered get-
ting licensed or learning more about radio?

| plan on learning more about radio in my research as

| keep developing Static, and | would consider getting
licensed down the line. My hope for Static is that audiences
begin to think more about how we communicate and inter-
act with each other and the world. And who knows, maybe
Static will inspire someone to learn Morse code or become
a licensed ham radio operator!
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Ralph Iden, WB9ICF, and Tess Rowan outside the CW station.

An image taken during the performance of Static: A Morse Code
Musical.

After Field Day, the club organized an outing to see the
musical and support Tess and the cast of Static. The
club also loaned various amateur radio “props” to help
make the play more realistic.

The club soon became even more involved in the
show. Prior to each performance, a 415 Amateur
Radio Club member spoke briefly to the audience
about amateur radio and Morse code. We even gave
away specially made code practice oscillators to lucky
winners before each show.

The performance schedule for 2025 had not been
published at the time of this writing. See www.
tessrowan.com/static for more information.

All photos provided by Todd Heintz Photography.

Kevin Potter, KD9YYO, is a relatively new ham, having obtained
his Technician license in September 2023 and his General the fol-
lowing November. He joined the 415 Amateur Radio Club, where
he met his mentors Gary Dembski, WOGD, and Sam Haldiman,
KC9GPY. You can contact Kevin at kd9yyo@gmail.com.

For updates to this article,
see the QST Feedback page
at www.arrl.org/feedback.
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Get Ready for “Ham Radio Open House”
on World Amateur Radio Day 2025

Sierra Harrop, W5DX, Public
Relations and Outreach
Manager

To help promote amateur radio
science and technology, and to
honor the 100th anniversary of
the International Amateur Radio
Union (IARU), ARRL is inviting
radio clubs and schools to orga-
nize a Ham Radio Open House
on April 18, 2025.

The event is intended to highlight
the Amateur Radio Service for its
development and practice of the
latest radio communications and
technology, and as a hands-on
pathway into science, technology,
engineering, and mathematics
(STEM) fields for the next gener-
ation.

On April 18, 2025, amateur

radio clubs, school stations,

and other groups will have the
opportunity to advance public
knowledge about ham radio by
welcoming their communities into
their stations for the Ham Radio
Open House, as part of World

Amateur Radio Day. The focus o P E N H o U s E
will be on scientific advancement

and demonstrating cutting-edge .
technology. This is a chance to World Amateur Radio Day 2025

not only shape the conversation
about modern ham radio but also
show how it serves as a step-
ping stone and test bed for many

www.arrl.org/world-amateur-radio-day

young people pursuing future STEM during April, which is Citizen Science Month. By
education and high-tech careers. hosting a Ham Radio Open House at your group’s
station on April 18, you'll introduce individuals who
One Million Acts of Science might never otherwise find out about today’s amateur
ARRL has teamed up with radio, where science and technology intersect with fun

and learning.

ONE
MILLION

Ham Radio Science Citizen
Investigation (HamSCl) and
PP rrataépnay  he science community orga-
— CITIZEN SCIENCE MONTH — nization SciStarter to invite

- . the public to participate in
One Million Acts of Science

Clubs are encouraged to showcase the latest weak-
signal modes, such as FT8, using WSJT-X or other
digital modes. This could be a great opportunity to
explore new areas of amateur radio and demonstrate
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Lead HamSCl organizer Dr. Nathaniel Frissell, W2NAF, shows
a visitor WSJT software at W3USR, The University of Scranton
amateur radio station. [Photo courtesy of University of Scranton]

how the service is at the cutting edge of electrical engi-
neering.

HamSCl and SciStarter Collaborations
HamSCI (www.hamsci.
org) has built a commu-
nity by connecting radio
amateurs and citizen
scientists in ionospheric
research. The Solar Eclipse QSO Parties held during
the 2023 annular eclipse and the 2024 total solar
eclipse provided significant data for researchers
studying the ionosphere’s response to the eclipses,
wrapped into fun operating events.

HamS(C1

= SciStarter is working to
NS A ~'" engage people from all
walks of life in one
million acts of science
during Citizen Science
Month in April (www.scistarter.org/citizenscience
month), to promote public participation in scientific
research. ARRLs Ham Radio Open House provides a
unique opportunity to help achieve that goal.

Science we can do together.

ARRL, HamSCl, and SciStarter are working to help
local clubs engage in community outreach for the Ham
Radio Open House.

Imagine your open-house visitors seeing a software-
defined radio (SDR) waterfall display and then hearing
what the signal they see on the screen sounds like

— that’s an act of science! Taking it a step further,

let them take a standing wave ratio (SWR) measure-
ment of an antenna, modify it slightly, and take another
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Preparing Your Open House

Enlist the Nearest Club Station. Clubs and schools are
encouraged to welcome visitors to their existing club station
or organize some other comfortable indoor space (ideal for
April weather). This is a different approach than the readiness
demonstrations for ARRL Field Day.

A Focus on Innovation. Show off the cutting-edge science
and technology behind amateur radio. Create a “wow” factor
and be prepared to describe what visitors are seeing and
hearing. It's all about highlighting technical advancements
and innovations that make ham radio so exciting today.

Make It Modern. Aim to counter the misconception that ham
radio is “old” technology. Showcase the high-tech aspects
of amateur radio. Think satellite communications, HF weak-
signal modes, VHF/UHF/microwave stations, computer
networking and integrated devices, constructing antennas,
and test and measurement equipment.

Welcome the Community. The Ham Radio Open House
should be held in a public space, such as a club or school
station, library, or municipal building. If your club doesn’t have
a facility, consider partnering with local astronomy clubs or
other science-minded groups.

reading. They've just gathered data, made a physical
change, and measured the impact of their modifica-
tions. Not only is that an additional act of science, but
it’s also a great way to engage people in hands-on
learning about ham radio. With this kind of involve-
ment, visitors will be more likely to return for a club
meeting or participate in future events.

Clubs will be asked to track those acts of science
and submit a report to ARRL detailing the number of
acts and the total number of visitors. Find details and
information for reporting your club’s participation in the
open house at www.arrl.org/world-amateur-radio-
day.

IARU Turns 100

World Amateur Radio Day, held on April 18 each year, is
celebrated worldwide by radio amateurs and their national
associations, which are organized as member-societies

of the IARU. It was on this day in 1925 that the IARU was
formed in Paris. ARRL co-founder Hiram Percy Maxim was
its first president. ARRL is the Secretariat of the IARU.

1025-2025
INTERNATIONAL
AMATEUR

RADIO UNION



Sierra Harrop, W5DX, sharrop@arrl.org

Happenings

FCC Upholds Record $34,000
Forfeiture Against Amateur Licensee

The FCC assessed a record
$34,000 forfeiture against an
amateur radio licensee for “willfully
and repeatedly operating without
authorization and interfering with
the radio communications of the US
Forest Service...while the US Forest
Service and the Idaho Department
of Lands were attempting to direct
the operations of fire suppression
aircraft working a 1,000-acre wildfire
on national forest land outside of Elk
River, Idaho.”

As ARRL News first reported in
2022, the FCC proposed the fine
against Jason Frawley, WA7CQ, of
Lewiston, Idaho, for allegedly inter-
fering with radio operations of the
US Forest Service during firefighting

activities for the Johnson Creek

Fire in July 2021. The FCC stated in
the Notice of Apparent Liability that
Frawley holds an Extra-class license
and is the owner/operator of Leader
Communications LLC. He also holds
eight microwave licenses and one
business license.

In response, Frawley acknowledged
that he operated on a frequency
reserved for government use and
for which he lacked authorization,
but he argued that he did not cause
interference to the government’s
fire suppression activities on the
channel and acted with “good faith
and non-malicious intent to help.”
Frawley requested a reduction or
cancellation of the proposed forfei-

Ham Radio Operators Serve During California Firestorms

As the firestorms across Southern
California continue to threaten
millions of residents as of press
time, trained amateur radio opera-
tors are serving critical volunteer
roles to help officials spot fires

before they get out of control. Dry
conditions and wind gusts of 100
miles per hour have fueled days of
devastating wildfires. Entire neigh-
borhoods have been leveled by
infernos.

Damage from the Eaton fire in California. [US Air National Guard photo]

ture based on the number and
duration of the unauthorized trans-
missions, his history of compliance
and corrective measures, and his
inability to pay the proposed forfei-
ture.

In the Forfeiture Order released on
January 3, 2025, the FCC rejected
Frawley’s request and assessed

the full proposed forfeiture of
$34,000. Read more about the story
in previous coverage from ARRL
News at www.arrl.org/news/
fcc-proposes-record-34-000-
fine-for-alleged-interference-and-
unauthorized-transmissions-
during-idaho.

The Eaton fire burned to the top of
Mount Wilson, a critical logistical
post for broadcast radio and televi-
sion stations, as well as commu-
nications across the Southland.
Federal agencies, air traffic control,
local emergency responders, radio
amateurs, and others all share tower
space on the mountain.

While the main fires have been
burning north and northwest of the
central section of Los Angeles,
hams are standing watch to the
south. Orange County Fire Watch
(OCFW) is a program locally orga-
nized by the Orange County Parks
Department and the Irvine Ranch
Conservancy.

During severe fire weather, volun-
teers go to preassigned locations
within parks and other open spaces
to report conditions. Many of them
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are hams who use the amateur
bands to fill in mobile network weak
zones.

ARRL National Instructor Gordon
West, WBBNOA, is among the
deployed volunteers. He said

hams are stepping up. “We’re all
over the ARRL Orange Section on
hilltops, reporting the wind and
humidity [and] ash seen coming
down. [We're] scanning for spot fires
(none so far), smoke from the LA
fires, guest activity at the parks, and
[we’re] a presence at trailheads with
reflective vests and vehicle signs
indicating Fire Watch,” he said.

Ray Hutchinson, AE6H, is a retired
firefighter who serves as the chief
radio officer for OCFW. He says
local clubs are key to providing the
needed RF infrastructure. “Our local
club, the South Orange Amateur
Radio Association, an ARRL
Special Service Club, provides

linked 2-meter and 70-centimeter
repeaters: one high level and one
coastal, for use by OCFW hams
during deployments. There is a
formal OCFW Net Control Station
for the entirety of these events,” he
said.

Radio amateurs are also ready and
able to serve at evacuation centers,
providing support as needed.

ARRL Headquarters staff have
been in touch with ARRL volun-
teers and other ham radio groups
around the affected area, and they
are offering material support for
any activations. “It has been a busy
start to the year for ham volunteers,
said ARRL Public Relations and
Outreach Manager Sierra Harrop,
W5DX. “Whether it’s firestorms or
ice storms or any other need, ARRL
volunteers selflessly serve their
communities. We’re mindful that
large-scale events like this impact

”

ARRL Teachers Institute Coming to a Town Near You

The ARRL Teachers Institute on
Wireless Technology (TI) is going
mobile in 2025. In addition to the
cohorts hosted at ARRL Headquar-
ters in Newington, Connecticut,
there will be several sessions
around the US this year. The first,
hosted by Staten Island Technical
High School in New York City, was
held on January 21 — 24.

The duration this year is being short-

ened from 5 days to 4. That change,
along with taking the show on the
road, is expected to make it easier
for educators to attend, according
to ARRL Education and Learning
Manager Steve Goodgame, K5ATA.
“Especially for educators juggling

a busy family life, a 4-day program
near them might be an easier option
than a 5-day trip to New England.”
Plans are also being finalized for a
session in Kilgore, Texas, in July, as
well as another in the southeastern
us.
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the hams who are actively serving,”
she said.

ARRL Director of Emergency
Management Josh Johnston,
KE5MHYV, has been on calls with the
Federal Emergency Management
Agency (FEMA) and other served
agencies to offer ARRL resources.
Emergency Network Los Angeles,
the Voluntary Organizations Active
in Disaster group in Southern Cali-
fornia, is coordinating efforts locally.

Johnston urges hams in the affected
regions to be ready to take care of
themselves and their families prior
to potential deployment. He points
to resources shared by ARRLs
Amateur Radio Emergency
Service® during National Prepared-
ness Month. “These are stressful
events for everyone, and being a
ham volunteer is second to keeping
yourself and your family safe,” said
Johnston.

RRL

ARRL TI participants ready for a foxhunt at ARRL Headquarters.

Programming and support continue
to evolve. “We really want to support
these Tl graduates after they leave,
so we have rolled out a Discord
server so they can stay in touch

with their peers who are also imple-

menting the material they learned
here,” said Goodgame.

Providing community support and
engagement has proven to be

key to the ongoing success of the
program. Staten Island Technical



High School’s program is led by
Everton Henriques, KD2ZZT, a two-
time ARRL TI attendee. Henriques
has helped many of his students not
only get licensed but become genu-
inely engaged with amateur radio.
Henriques will help ARRL Education
Specialist Wayne Greene, KB4DSF,
teach the program. Visit the digital
edition of the February 2025 issue
of QST (www.arrl.org/qst) to hear
Staten Island Technical High School

ARRL Launches Dream Station

ARRL has introduced a sweep-
stakes that gives members a chance
to win an Ilcom Dream Station, which
includes a limited edition IC-7760
HF/50 MHz transceiver, an IC-PW2
amplifier, and a microphone, all
generously donated by lcom
America.

The ARRL Sweepstakes is running
from January 3 to December 31,
2025. It is the exciting centerpiece of
a year-long campaign to encourage
new membership and a fun way for
current members to extend their
support for ARRL. The lucky winner
will also receive a limited edition
Seiko watch celebrating Icom’s 60th
anniversary.

students talk about the program in
their own words.

By developing the network of educa-
tors who have benefited from the
program, and by offering regional
opportunities, Goodgame hopes

to receive more applications. Tl is
free for educators thanks to ARRL
Education and Technology Fund
donors. There is a $100 application
fee if the educator is accepted.

Sweepstakes

Participation in the sweepstakes is
open to full ARRL members in the
US. Members will automatically earn
sweepstakes entries when they:

¢ Join or renew membership (earn
one entry)

* Set up auto-renewal (earn two
entries)

¢ Donate to the ARRL Diamond Club
(earn one entry for every $50
donated)

Members can earn up to six entries
during the year-long campaign.

For more information about the
ARRL Sweepstakes and the
official rules, visit www.arrl.org/
dreamstation.

Goodgame sees a long-term benefit
to wrapping fun into this radio-
centric curriculum. “Inspiration drives
innovation, so if we don’t inspire
young people to innovate and
expose them to RF, they’re not going
to innovate in those fields,” he said.
“Somebody will — it’s just not going
to be our kids.”

To learn more about ARRL Tl, and
to apply to attend, visit www.arrl.
org/ti.

Enter to WINl

A
“%" DREAM

ICOM STATION

DREAM BIG!
DREAM NOW!

Between January 3 and December 31,
2025, full ARRL members in the US have a
chance to win an lcom Dream Station.

CWops Announces 2024 Advancing the Art of CW Award Recipient

Each year, the CW Operators’ Club
(CWops), an international organiza-
tion that promotes and advances
Morse code in amateur radio
communications, accepts nomina-
tions for individuals, groups, and
organizations for the CWops Award
for Advancing the Art of CW. The
award recognizes contributions
made toward advancing the art or
practice of radio communications by
Morse code.

The Radio Officers Association
(ROA) is the recipient of the 2024
CWops Award for Advancing

the Art of CW. ROA honors and

preserves the history and accom-
plishments of radio professionals
from across the merchant navy,
coast station service, and civil
aeronautical industries. lts member-
ship includes nearly 400 former
professional radio officers — half of
whom hold amateur radio licenses.
CWops recognized ROA’s efforts
to preserve CW history through its
journal, QSO, and for activities that
span CW mentoring, on-air nets,
and CW-related museum displays
and related activities.

The award was recently accepted
by ROA’s Bill Cross, GOELZ, at the

organization’s annual meeting in
Liverpool, England. It was presented
by CWops President Stew Rolfe,
GWOQETF.
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Ellwood (Woody) Brem, K3YV

Public Service

Simulated Emergency Foxhunt

My club, the Nittany Amateur Radio Club (https://
nittany-arc.net) in central Pennsylvania, routinely
takes part in simulated emergency drills and public
service events. We also have several foxhunts every
year. In 2024, we decided to combine a foxhunt with a
simulated emergency drill. We settled on a scenario of
a simulated missing aircraft, with our emergency volun-
teers tracking down the aircraft’s location. They would
have to use foxhunting skills, teamwork, and emer-
gency procedures to complete the mission.

In the spirit of foxhunting competition, we formed
teams, each of which would conduct its own search
procedure while reporting to a central air-crash
headquarters. The event was set to take place on a
Saturday in early November. On the prior evening, we
held a pre-foxhunt net on our local repeater to discuss
the ground rules, the boundary area, safety issues,
and various radio direction-finding techniques.

The Hunt Begins

At 7 AM on Saturday, a bulletin was released via our
local repeater and our club’s email distribution system.
Beginning with, “THIS IS ONLY A DRILL. THIS IS A
SIMULATED EMERGENCY EXERCISE,” the bulletin
went on to describe the scenario — a replica World

KC3MVK; Tanya, KC3VMK; Leena, KC3VMJ, and Johan, KC3MVL. At right, Elliot

Christian and his dad, Dean, K3IWI. [Dean Christian, K3IWI, photo]
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War | military aircraft had disappeared en route from
Scranton, Pennsylvania, to Dayton, Ohio. The FAA and
Civil Air Patrol had requested assistance from radio
amateurs to help track down the missing aircraft by first
determining what frequency its damaged transponder
had drifted to, and secondly, using the emergency
transponder signal and direction-finding techniques to
locate the downed aircraft. The bulletin indicated that
hams should coordinate through the air-crash head-
quarters on the 146.85 State College (Pennsylvania)
repeater. Once the crash site had been located, hams
were to determine the type and color of the aircraft,
and whether there were any survivors.

The simulated aircraft in this exercise was a large
(4-foot) radio-controlled model airplane that had been
painted bright red and decorated to look like the Red
Baron airplane. It had previously been crashed into a
tree and was broken into large pieces.

The emergency transponder was my “fox box”
transmitter that we always use in our foxhunts. The
frequency was set to a simplex channel in the 2-meter
amateur band (146.580 MHz), and the frequency was
not announced in advance. My fox box transmitter is
housed in a NATO ammunition box, which contains a
handheld transceiver, a computerized
controller, and a battery. The transmitter
can be turned on and off remotely via
radio link.

By 10 AM, the Red Baron aircraft and the
simulated emergency transponder were
at the crash site, ready for the search
teams to locate. | chose a wooded area
on the far western side of State College
as the crash site. The site was set back
about 100 yards from the closest road,
and was not visible from the road. There
was a convenient parking area nearby,
where the field teams could safely exit
their vehicles and organize a search

on foot. The teams did not know about
the parking area ahead of time — they
assumed it was a lucky break. Although
the overall location was relatively high,
the site itself was in a slight local depres-
sion. This induced an attenuation of the
emergency signal in some directions.
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Spectrum analyzer searching for the transponder beacon. [Dan
Muthler, KO9SDW, photo]
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We didn’t turn on the simulated emergency tran-
sponder (fox box) until ten o’clock, to ensure that none
of the teams were wandering around on the highways
or in the woods when it was still dark and very cold —
we did not want any real emergencies to deal with!

The simulated transponder went on the air at exactly
10 AM. The simulation scenario specified a damaged
and intermittent emergency beacon transponder.

The actual transmitter | used had a duty cycle of

40 seconds on air, followed by 20 seconds off air.
Throughout the transmission there was an audio beep
every 3 seconds. Each transmission ended with a call
sign ID in code, W3YA/FB — the “FB” was for “fox
box.”

Teamwork
There were five search teams:

1. Ruth Tillman, KC3AF, and Dan Muthler, K9SDW

2. Kelli Prescott, KC3HIP, and her husband Eric,
W3EDP

3. Karl Hosterman, KBARL
4. Dean Christian, K3IWI, and his son, Elliot

5. Johan Zwart, KC3MVL,; his wife, Smita Bharti,
KC3MVK, and their children, Tanya, KC3VMK, and
Leena, KC3VMJ

Each team picked their own starting location within the
published boundaries of the air-crash exercise, an area
of more than 30 square miles. Each team started on
high ground to listen for the weak, off-frequency, emer-
gency radio beacon.

Air-crash headquarters maintained communications
with the search teams through our 146.85 repeater.
Search teams reported when they found the tran-
sponder frequency, as well as their progress in
approaching the crash site. To maintain the spirit of
competition between the search teams, each team
made up its own search grid nomenclature when
reporting to air-crash headquarters. All five search
teams acted independently, without cross-team coor-
dination.

Practice Pays Off

Our teams used a variety of equipment to find the
unknown frequency. The ground rules declared that
the mystery frequency would be located somewhere

in the 2-meter ham band. Each team used tunable
receivers to search for the beacon, and one team used
a spectrum analyzer in addition to a receiver.

Each team used its favorite direction-finding equipment
and techniques. Thirty square miles is a lot of terri-

tory to cover; it was important to have good directional
indications that were accurate and quickly generated.
Each team had been practicing locating skills in the
days prior to the event. That enabled team members
to quickly and efficiently use the equipment they

had trained with. There were direction-finding loops,
switched and offset attenuators, time-of-arrival antenna
arrays, Yagi antennas, and even a handheld radio with
a paper-clip antenna. Being familiar with their equip-
ment beforehand made the difference in being able to
obtain fast and accurate results. It is important to know
how to use your equipment before you need to use it.

All five teams did remarkably well. Each one deter-
mined the frequency and located the crash site within 2
and a half hours. The fastest team, K3ARL, arrived on
site in 31 minutes due to Karl’s lucky choice of a good
starting point.

Within our simulated emergency scenario, emergency
responders were summoned and the two pilots — who
were found alive, but unconscious — were quickly
transported to the hospital where they survived due

to the fast and professional action of our local hams.
Each team was prepared and motivated. They simply
knew how to get the job done.

Ellwood (Woody) Brem, K3YV, has been a ham for 62 years. He is
a retired RF/microwave engineer and holds a master’s degree in
electrical engineering from Penn State University. Woody was the
2020 recipient of the ARRL Foundation’s Bill Orr, W6SAI, Techni-
cal Writing Award. Woody lives in Spring Mills, Pennsylvania, with
his wife, Sharon Gaisler, N3SG, and their cat, Schrodinger. You
can reach Woody at eeb3568 @ gmail.com.
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Contest Corral

Check for updates and a downloadable PDF version online at www.arrl.org/contest-calendar.
Refer to the contest websites for full rules, scoring information, operating periods or time limits, and log submission information.

Date-Time Date-Time

Start - Finish

Bands

Contest Name

March 2025

Exchange

Sponsor’s Website

1 0000 2 |2359 1.8-28 ARRL International DX Contest, SSB Ph RS, SP or pwr www.arrl.org/arrl-dx

2 0700 2 | 1100 3.5 UBA Spring Contest, CW CW RST, serial, UBA section (if ON) www.uba.be

2 1200 2 |1400 7 SARL Hamnet 40m SET Ph RS, serial www.sarl.org.za

2 1200 2 |2200 3.5 NSARA Contest CW Ph Dig | RS(T), Nova Scotia county or serial nsara.ca

2 /1800 2 12200 3.5 WAB 3.5 MHz Phone Ph RS, serial, WAB square or country wab.intermip.net/Contests.php

3 2000 3 2130 3.5 RSGB 80m Club Championship, Data Dig RST, serial www.rsgbcc.org

4 10100 4 | 0300 3.5-28 ARS Spartan Sprint CW RST, SPC, pwr ars-qrp.com

4 1900 4 2100 3.5 AGCW YL-CW Party CW RST, serial, “YL” (if YL), name www.agcw.de

5 2000 5 2100 3.5 UKEICC 80m Contest Ph 6-char grid www.ukeicc.com

6 | 0000 7 |0300 7 Walk for the Bacon QRP Contest CcwW Max 13 WPM; RST, SPC, name, mbr grpcontest.com/pigwalk40
or pwr

6 1800 6 |2200 28 NRAU 10m Activity Contest CW Ph Dig | RS(T), 6-char grid nrau.net

8 0000 16 | 2359 3.5,721, Novice Rig Roundup CW Name, QTH, optional rig or mbr www.novicerigroundup.org

28,144

8 10800 9 |1000 50,144,432 | SARL VHF/UHF FM Contest Ph RS, 6-char grid www.sarl.org.za

8 0800 9 | 1000 1.8-28 SARL Field Day Contest CW Ph Dig | RS(T), # of transmitters, category, SA www.sarl.org.za
province or “DX”

8 1000 9 | 1000 3.5-28 RSGB Commonwealth (BERU) Contest |CW RST, serial www.rsgbcc.org

8 1200 9 1200 3.5-28 EA PSK63 Contest Dig RSQ, EA province code or serial concursos.ure.es

8 |1200 9 |1200 28 South America 10m Contest CW Ph RS(T), CQ zone salOm.com.ar/wp/rules

8 1200 9 | 1100 3.5-28 DIG QSO Party, SSB Ph RS, mbr or none diplom-interessen-gruppe.info

8 1400 8 |2000 3.5-28 AGCW QRP Contest Ccw RST, serial, pwr, mbr or “NM” www.agcw.de

8 |1500 9 | 1500 1.8 Stew Perry Topband Challenge CW 4-char grid www.kkn.net/stew

8 1500 9 2100 3.5-28,50 | Oklahoma QSO Party CW Ph Dig | RS(T), OK county or SPC k5cm.com/okqp.htm

8 1800 9 | 0559 357 Tesla Memorial HF CW Contest cw RST, serial, 4-char grid www.radiosport.yulsrs.org.rs

8 1900 9 | 1900 1.8-28 Idaho QSO Party CW Ph Dig | RS(T), ID county or SPC www.idahogsoparty.org

9 |0000 9 |0359 3.5-14 North American Sprint, RTTY Dig Other’s call, your call, serial, name, SPC | ncjweb.com/Sprint-Rules.pdf

9 |0700 9 | 1100 144 UBA Spring Contest, 2m CW Ph RS(T), serial, UBA section (if ON) www.uba.be

9 (0700 9 |1700 3.5-28 FIRAC HF Contest Cw RST, serial, “F” (if mbr) www.firac.de

9 1000 9 |2159 3.5-28 YOTA Contest CW Ph RS(T), age www.ham-yota.com

9 1800 10 | 0100 No WARC | Wisconsin QSO Party CW Ph Dig | WI county or SPC www.warac.org

10 | 0000 10 | 0200 1.8-28 4 States QRP Group Second Sunday CW Ph RS(T), SPC, mbr or pwr www.4sqgrp.com

Sprint

12 12000 122130 3.5 RSGB 80m Club Championship, CW CW RST, serial www.rsgbcc.org

13 | 1900 132059 3.5 BCC QSO Party CW Ph Dig | RS(T), T-shirt size www.bavarian-contest-club.de

15 |0000 152359 1.8-28,50 | PODXS 070 Club St. Patrick’s Day Dig SPC www.podxs070.com

Contest

15 0200 17 | 0159 3.5-28 BARTG HF RTTY Contest Dig RST, serial, 4-dig UTC www.bartg.org.uk

15 1200 16 | 1200 1.8-28 Russian DX Contest CW Ph RS(T), oblast or serial www.rdxc.org

15 1200 16 | 1200 3.5-28,144 | FOAA Cup, SSB Ph RS, serial www.site.urc.asso.fr

15 | 1400 15| 1800 144,432 AGCW VHF/UHF Contest Cw RST, serial, pwr, mbr or “NM” www.agcw.de

15 1400 16 | 2359 No WARC | Virginia QSO Party CW Ph Dig | Serial, VA county or SPC www.gsl.net/sterling

15 2300 240300 3.5-14 AWA John Rollins Memorial DX Contest | CW Ph RS(T), name, SP, eqpt year www.antiquewireless.org

16 |0700 16 | 1100 3.5 UBA Spring Contest, SSB Ph RS, serial, UBA section (if ON) www.uba.be

16 |2300 17| 0100 1.8-28 Run for the Bacon QRP Contest CW RST, SPC, mbr or pwr grpcontest.com/pigrun

17 11800 17 | 2059 35,7 Bucharest Digital Contest FT4 RST, serial yo3test201x.blogspot.com

17 12000 17 12200 3.5-28 RSGB FT4 Contest FT4 Signal report www.rsgbcc.org

19 |2000 192100 3.5 IRTS 80m Counties Contest CW Ph RS(T), serial, EI/GI county (if EI/GI) www.irts.ie

20 (0000 21|0300 14 Walk for the Bacon QRP Contest Ccw Max 13 WPM; RST, SPC, name, mbr grpcontest.com/pigwalk20
or pwr

20 10030 20| 0230 1.8 NAQCC CW Sprint CW RST, SPC, mbr or pwr nagcc.info/sprint_rules.html

20 | 1900 20| 2000 3.5-14 NTC QSO Party CW Max 25 WPM; RST, mbr or “NM” pi4ntc.nl/ntcqp

22 1200 23|1200 1.8-28 Africa All Mode International DX Contest | CW Ph Dig | RS(T), serial mysarl.org.za

23 | 0000 23| 0400 3.5-14 North American SSB Sprint Ph Other's call, your call, serial, name, SPC | ssbsprint.com

23 | 0600 23| 1000 50 UBA Spring Contest, 6m CW Ph RS(T), serial, UBA section (if ON) www.uba.be

26 | 2000 262100 3.5 UKEICC 80m Contest CW 6-char grid www.ukeicc.com

27 2000 2712130 3.5 RSGB 80m Club Championship, SSB Ph RS, serial www.rsgbcc.org

28 | 1900 290300 3.5-28 Sasquatch Stomp CW RST, SPC, mbr or ZIP code, name WWW.pnwqrp.org

29 0000 30| 2359 1.8-28 CQ WW WPX Contest, SSB Ph RS, serial www.cqwpx.com

There are a number of weekly contests not included in the table above. For more info, visit: www.qrpfoxhunt.org, www.ncccsprint.com, and www.cwops.org.
All dates and times refer to UTC and may be different from calendar dates in North America. Contests are not conducted on the 60-, 30-, 17-, or 12-meter
bands. Mbr = Membership number. Serial = Sequential number of the contact. SPC = State, Province, DXCC Entity. XE = Mexican state. Listings in blue
indicate contests sponsored by ARRL or NCJ. The latest time to make a valid contest QSO is the minute listed in the “Finish Time” column. Data for
Contest Corral is maintained on the WA7BNM Contest Calendar at www.contestcalendar.com and is extracted for publication in QST 2 months prior to
the month of the contest. ARRL gratefully acknowledges the support of Bruce Horn, WA7BNM, in providing this service.
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Field Organization Reports — December 2024

Public Service Honor Roll

This listing recognizes radio amateurs whose public service performance during the month indicated 70 or more points in six categories.
Details on the program can be found at: www.arrl.org/public-service-honor-roll.

87 76 73 71
WB8RGE K2MJR KD2TDG AF9SC
K2PHD W5XX

86 75
W2ARP WB3FTQ 72 70
NJ5R W7MIN NT1N

74 KB1NAL
84 KM4WXX K4DH
KM4BRQ KE8HKA
NOET
ﬁsB4OLY The following stations qualified for PSHR in November 2024,

but have not been recognized in this column yet: WD@BFO 267,
82 KAODBK 74.
\val?,egg ! Section Traffic Manager Reports

The following Section Traffic Managers reported: AL, AR, AZ, CO,
81 CT, DE, ENY, EPA, GA, IL, IN, KS, KY, MDC, ME, MI, MO, MS, NC,
K6RAU ND, NE, NFL, NLI, NM, NNJ, NNY, OH, OR, SD, SFL, SJV, SNJ,
80 STX, TN, WCF, WPA, WWA.
AE2EY
KR4ST Brass Pounders League
KG5A0P
K1XFC The BPL is open to all amateurs in the US, Canada, and US pos-
KA8BJA sessions who report to their SMs a total of 500 or more points or a

sum of 100 or more origination and delivery points for any calendar
78 month. Messages must be handled on amateur radio frequencies
Ni2w within 48 hours of receipt in standard ARRL radiogram format. Call
77 signs of qualifiers and their monthly BPL total points follow.
K8RDN W2AH 2,603, KY2D 2,262, WBMAL 1,564, KK3F 989, WA3QLW

697, WK4WC 520, W2PAX 508.

535 190 140 121 104 94
AD8CM WDS8USA ACOKQ K50B WA3EZN WS8ROY
WA3QLW
380 188 WB9QPM 120 102 93
NW3X wv8eQ KK3F WA4VGZ KO4KUS KT4WX
WC4FSU KV8X K1YBO
305 180 139 KT5SR WA4TTO
W7EES N8SY KD8ZCM AI9F 101
WOIFE WS8IM 91
295 175 137 K3JL WB9EDL
AC8NP AE5MI N3KRX KESDON 100
KD2NMG W2AH WB4ZDU 90
265 132 KD@HHN KZ8Q WA3QPX
WO9EEU 171 KC3T KY2MMM WB4RJW AB9ZA
KT2D W5WMC AA3SB W8GSR
130 116 KESANW KL7RF
248 170 KN4WX KB5PGY WBS8SIQ K8KRA
K3EAM KF8ATJ K8MDA N8MRS K3RC
KC8PBU 14 KB8GUN N8OD
235 163 KD8UUB N2DW W1KX WBS8YYS
WOGRG W@PZD KY2D WA4EDN K8ED
WK4WC 112 K2MTG KB8PGW
210 161 KB3YRU KD2LPM K3YAK KN4AAG
N2LC KA9IKK WO2H KB2QO W4KX
N2JBA 110 wa2QMI
207 155 KO40L 98 WB2VUF
AC8AL W4DNA 128 W4NHO W9BGJ WX2DX
W3YvQ W4CMH
200 150 AD4DO 97 89
WM5N KR4PI 125 KM4WHO KA2ZHP NOJAR
ND8W W2PAX AD3J KB3MXK
KV2J 143 K70ED WB8TQZ 95 N2TSO
WM2C KE4RS N4CNX WBS8R
191 KC8YVF W200D N3GE 88
W9IRY KF7GC
Strays

US Coast Guard Auxiliary

Special Event Recap

On September 14 — 15, 2024, the United States
Coast Guard Auxiliary Communications operators

put together a special event station to mark the

85th anniversary of the United States Coast Guard
Auxiliary. They operated in Cape May, New Jersey,

at what was first a boathouse for the United States
Life-Saving Service in 1890, eventually becoming the
US Coast Guard boathouse. In 1947, the building was
reassigned to the US Coast Guard Auxiliary. The event
was successful as more than 200 auxiliary members
from around the country enjoyed making hundreds of
contacts. — US Coast Guard Auxiliary Public Affairs
Officer Mike Slepian, WB2LKO

Feedback

In the February 2025 issue, the answer to the
“Common-Mode Choke Not Required for Verticals”
question in “Ask Dave” contains an error. In “Your coax
is 50 W, but the classic vertical feed-point impedance
is about 36 W...” the W should be Q in both instances.
Additionally, in “Of course, most hams don’t have a
perfect radial system, so ground losses will add to the
36 W...” the W should be Q. These errors have been
corrected in the digital edition.

March 2025 73



Volunteer Monitor Program Report

The Volunteer Monitor (VM) Program is a joint initiative
between ARRL and the FCC to enhance compliance
in the Amateur Radio Service. This is the December
2024 activity report of the VM Program.

4 A commendation was issued to an amateur in
Simpsonville, South Carolina, for exceptional operating
skills and courtesy on 7.210 MHz in October 2024.

A commendation was issued to an operator in Etna,
Wyoming, for exceptional net control operation and
courtesy in the Wyoming Cowboy Net meeting on
3.923 MHz in September 2024.

4 Technician-class operators in Mississippi, Maine,
and Florida received advisories for FT8 operation on
20 meters. Technicians have no operating privileges on
20 meters.

4 Operators in Louisiana and Arizona received adviso-
ries for operation with expired licenses.

4 A Technician-class operator in Texas received an
advisory for FT8 operation on 17 meters. Technicians
have no operating privileges on 17 meters.

Congratulations

December 2024
QST Cover Plague Award Winner

Jose Luis Giordano
CA4GIO

In his article, “About the Artificial Ground,”
José explains what artificial ground is, how it
works, and some facts about its history.

QST Cover Plaque Awards are given to the
author or authors of the most popular article in
each issue. You choose the winners by
casting your vote online at

www.arrl.org/cover-plaque-poll

Log in now and choose your favorite article
in this issue!

74 March 2025

4 A Technician-class operator in Florida received
an advisory concerning FT8 operation on 15 meters.
Technicians have only CW privileges on 15 meters.

4 An operator in Ohio received an advisory for
extended transmissions on 40 meters with no FCC-
required identification.

4 An operator in Virginia received an advisory for
deliberate interference and harassment on 3.933 MHz
in October 2024 and was advised of the FCC forfeiture
amounts for such operation. The operator was also
advised that such operation would be an issue in any

license renewal proceeding.

4 There were two case referrals from the FCC to the

Volunteer Monitor Program, and there was one FCC
meeting regarding interference.

The totals for November 2024 monitoring were 1,527

hours on HF frequencies, and 1,835 hours on VHF
frequencies and above, for a total of 3,362 hours.

— Thanks to Volunteer Monitor Program Administrator

Riley Hollingsworth, K4ZDH

About the Artificial Ground

Its invention, operation, and usefulness

José Luis Giordano, CA4GIO

The device known as an artificial ground is useful to
some radio amateurs, while others have never needed
it. Furthermore, the circuit and the inventor's name
change depending on the reference consulted. The
purpose of this article is to clarify what it is and how it
works, and to share some facts about its history.

What Is and Isn’t an Artificial Ground

The ground of an amateur radio station is the refer-
ence point of potential between RF circuits, which can
be a rod buried outside the shack. On the other hand,
grounding is the physical connection of the station
devices to the ground point, while bondings are joints
between the chassis of the devices that minimize po-
tential differences between them. The device called an
artificial ground does not replace grounding or bond-
ing. It does not allow us to do without the radials or the
counterpoise of a %-wavelength vertical antenna or an

end-fed wire. Instead, it is an electrical circuit that elimi-

nates RF present in the grounds, chassis, and shields
due to a problem in the station’s grounding.

The Circuit
The schematic of the circuit of the first commercial
artificial ground, the MFJ-931, is shown in Figure 1.
This device was manufactured by MFJ, and the dia-
gram was drawn by Doug DeMaw, W1FB (SK), who
took a unit apart to write
the April 1988 QST Prod-
uct Review. “MFJ” are the

years ago, and he has a series of patents on amateur
radio systems.

How It Works

The artificial ground provides a path to eliminate exist-
ing RF in parts of the station that should be at ground
potential. The simplest way to do this is to use the
magic of transmission lines, placing a short section of
line open at the end. When the length of this line is
equal to exactly % wavelength at the operating fre-
quency, it is seen as a short circuit (minimum imped-
ance), and the line can drain RF current at this specific
frequency. However, to work with different bands, the
most practical solution is to use a tunable LC-series
resonant circuit. By adjusting the variable inductance
(L) and capacitance (C), the resonant frequency of the
circuit is adjusted to obtain minimum impedance at the
operating frequency.

In Figure 1, you can see that between the transmitter
chassis and the station ground, the artificial ground is
formed by only a tapped coil connected in series with a
variable capacitor. The other components correspond
to the ammeter that allows the operator to see that the
amplitude of the RF current is maximum (indicating
resonance).

When It Is Useful or Necessary
If there are no problems with tingling, noise, or interfer-

initials of American electri-
cal engineer and busi-

" To STATION
GROUND

nessman Martin F. Jue,
K5FLU, inventor of the

artificial ground and Presi- Tan
dent of MFJ (until April ¥F
2024, when Mr. Jue an-
nounced his retirement).
As a radio amateur since

CAPACITANCE

the age of 16, Mr. Jue s
founded MFJ in 1972, and
was the owner of Hy-Gain, :39;“

INDUCTANCE
"

a

SENSITAATY
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Cushcraft, and Ameritron,
among others. He in-
vented the MFJ-207 an-

tenna analyzer about 30
DeMaw, W1FB (SK).

Figure 1 — The MFJ-931 circuit, as depicted in the April 1988 QST Product Review by Doug




Life Members

Elected January 6, 2025

Cyndi Albro, KK7AZD

John R. Anthony, KDSTAE
Clifford C. Arnett, N5VO
Keith Austermiller, KBO9STR
Jonathan D. Barnes, KQ4VOO
Rachel B. Barnes, KI4GUW
Robert R. Beattie, KD4NFC
David A. Beck, WORAG

Tate E. Belden, KA7O

Carl R. Berry, KC5CMX
James E. Bond, K6SPY

Paul A. Bond, KI4WNB
Robert P. Brady, KSRPB
Gerry A. Brown, KK7GAB
Stephen P. Brown, Jr., KILNX
Jody M. Browning, KQ4BYL
Tim Caban, KD3AIS

Bruce S. Casey, KG4BIB
Timothy J. Cassidy, WQ1J
Guy S. Cavaliere, KQ4AEZ
Paul M. Chesloff, W2PMC
Robert N. Clark, KQ4WKY
Alexander L. Clifford, NB1T
Shannon T. Clopton, KW4A
James E. Copes, KBOLNR
Francis E. Corry, Jr., N9CCS
Philip M. Costanzo, WV3K
David F. Cowhig, Jr., WAILBP
Lyle A. Cox, Jr., KD6EX
Samuel S. Crew, KC3DGX
Tom Crosby, KBSTC

Trent B. Curtis, KO4ZML
William A. Dau, N9OE
Joseph G. Daugherty, W8JGD
Brian A. Davis, KN6WKE
Robert E. Dean, Jr., WOVM
Parker Dinkins, W5ADD
Jason Dinsmore, K7BPM
David L. Doss, KDOWVQ
Adam Dye, NANT

Louis E. Elrod, N9ATF
James D. English, WO7V
Kevin S. Farnsley, NOIWT
Casey J. Freund, KC7E
David G. Fuller, AB8PP

Jack A. Gallegos, KK6BYWG
Richard C. Gaus, Jr., WASINC
William R. Geddings, KN6RFE
Bryce K. Gibson, KFOKKC
Waldemar Gies, KEGSHQ
John E. Glover, W2QL

Philip D. Gottlieb, KD2NLP
Thomas A. Gould, WB6P
Hubert G. Green, KF5KIY
Milan B. Greenman, NSMBG
Dan A. Gustafson, WB4PYL

J. A. Hammonds, W3JAH
Larry E. Hardman, Jr., KC3EFR
Christopher G. Hatcher, WV8CH
Marsha Haworth, KFSCBF
Richard R. Hensel, NSWLC
Raymond L. Hightower, KISCYM
Stephen W. Ho, KN6DZN
Laurence L. Homich, KC3ROS
Keith Hsieh, BU2BB

Keith A. Hylton, N5SKAH
Christopher Jackson, AD2AW
William E. Jenkins, Jr., AB5SJ
Frederick R. Kepner, KSFRK
Jimmy N. Kerr, N3JIM

Carl W. Knauss, KISGM
Anthony Ku, K3KEK

Matthew T. Lacy, NQ2U

David E. Landis, Jr., KEBPNX
Joseph D. LeBlanc, KO4FRR
Andrew L. Lenci, WA6QQW
Brian G. Leon, KL5CU
Warren Lerner

Richard M. Lidzbarski, AE7BT
Arthur Lim, KF5JHJ

Zach Lummis, KFGIWS

Essie B. Mack, W5QY

Glenn D. Markley, KC1CJM
Stephen A. Marvonek
Chance McConchie, KC3ZFY
Donald G. McDonald, NGHQD
Rob McGregor

David A. McNair, AC2WU
David K. McNish, KQ4ZIU
John S. Mead, W7CU

Alli Muller, KG6WVL

Arthur E. Murphy, AISTG

Jon N. Nall, AlsW

Philip J. Narducci, K4PJN
Samuel W. Nathan, N6TVC
Ren E. Nehls, lll, KD4LTI
James W. Nicholas, KU4AA
Michael S. Nicholes, N8XP
Donald G. Nielsen, WDONN
Scott R. Nurnberg, NOOTJ
Nicholas O’Connor, WEGK
Edwin Otero, K5BL

Thomas C. Pactol, W6RUN
Deshun S. Parker, N3DDG
Jack W. Parks, IV, KQ4JP
Robert J. Peterson, KITXP

Supparerk Phudtararutchapark, AG6FA

David P. Proffitt, KSYK
Andrew S. Quamme, K7ASQ
Robert G. Riordan, KA4VNK
James M. Robinson, KOFE
Arlen Ross, KQ4MVL

Rocco S. Rossetti, KBBWSQ
Marc Sacco, K7TEDM

Matt T. Sanford, NOTCH
Stephen E. Sauls, KQ4HTA
Mitchel B. Sayare, NK3H
William F. Schauf, WA9B
John F. Schell, Il, W3JFS
Roger D. Schneider, WOFF
Norman R. Schutte, Jr., W8TTH
William R. Seney, NR2P
Bennett Smith, WB5GVY
Giri Sonty, AK2I

RJ Soto

Peter J. Spinelli, Jr., NAYOT
Christian L. Stallkamp, KIZD
Peter E. Steffes, WBAA

L. D. Steiner, WOXLD
Christopher Stevens

William J. Stiles, KROW

Jon Suehiro, NN5T

Donald K. Taylor, KANAX
Christian J. Ternus, AC3T
Arc J. Thames, W4CPD
Robert E. Thoelen, lll, WIHPC
Mason H. Trimble, IV, AESIV
Bryan L. Troxclair, KBSHSC
Julia E. Tuttle, KV1V

James E. Tynan, N1JET
Dallas Vanselow, KC8HQS
John A. Walke, KISTQG

lan C. Ward, W4NAI

Charles M. Webberley, KE7IPA
Roger O. Weed, KV4I

Gary Wells, WB9AYD
William R. Wiltschko, KU6PN
Joe P. Wolf, lll, N5UIC

Alan Y. Zhao, AK6AD

Kelly G. Ziadie, K3UQ
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Bob Raymond, WA1Z, bobraymondwa 1z@gmail.com

The 2024 IARU HF World
Championship Results

5128 entries were received for this popular
worldwide event, held July 13 — 14, 2024.

As we march closer to Solar Cycle 25's peak, participants in the 2024 IARU
HF World Championship enjoyed and suffered from the effects that a solar
flux in the mid-230s can bring to a contest.

Many hams were excited about the prospect of good-to-excellent condi-
tions, with hopes of contacting as many other participants as possible
across the 50 ITU zones, 59 national society headquarters and ITU Admin-
istrative Council stations, and ITU region special stations. Thankfully, the
solar weather that occurred the week before the contest had only a minor
impact, but the near-constant barrage of M-class flares and the threat of the
occasional X-class flare were simply daily facts of life in this part of the solar
cycle. It reminds us that solar conditions can give and take. A successful DX
contester has to be ready to adapt in the moment.

Many entrants, particularly in North America, noted the slow start to the
contest in the morning hours on Saturday. Space weather events aside,
this is common for summertime, but other propagation opportunities
make summertime HF contesting very different from autumnal and winter
contests.

While the maximum usable frequency (MUF) remained above 14 MHz
during the hours of darkness, 20 meters (as well as 15 meters in some
areas) remained open between Europe, which has the highest density of
participants in this contest, and other parts of the world, including North
America. However, it came at the cost of the low bands. While several
reports noted that 40 meters was reasonably good, a lot of activity stayed
on the higher bands. When most of the Northern Hemisphere dealt with
seasonal atmospheric static on the low bands, it is no wonder people
seized the opportunity to enjoy the propagation and relatively quieter band
conditions on 20 meters overnight, especially after 15 meters was the go-to
band for most of the daytime hours.

Full Results Online

You can read the full results of the contest online at https://
contests.arrl.org. You'll find detailed analysis and more play-
by-play, along with the full line scores. Improve your results by
studying your log-checking report, too.
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2024 IARU Special Station Scores

Scoring of IARU station logs provided by World Wide
Radio Operators Foundation (WWROF).

IARU
Headquarters
Stations

Call Score

DAGHQ 24,819,741
GR2HQ 22,497548

IARU
Administrative
Council Stations
Call Score

SM6EAN 1,610,070
W5ZN 1,387,429

EF4HQ
S50HQ
IoHQ
SK9HQ
YTOHQ
OPgHQ
SNOHQ
9ACHQ
LZgHQ
HGoHQ
OEQHQ
PA6HQ
E7HQ
YROHQ
0OzZ1HQ
ROHQ
W1AW/4
LN2HQ
HBOHQ
BOHQ
LT4RCA
NU1AW
ER7HQ
DXgHQ
EIOHQ
OH2HQ
SXgHQ
8NOHQ
TC3HQ
E2HQ
OA40
EX9HQ
Z30HQ
Z60HQ
ZF1A
UN1THQ
HLOHQ
3D2TF
OY1CT
VE5RAC
HBOHQ
CX1AA
HC2GRC
C37HQ
ZS9HQ
LN3HQ
4A0HQ
CS5HQ
ES9A
AT1HQ
VR2HK
3D2HQ
VK3WIA

21,946,222
19,997,325
19,407,115
18,840,374
18,038,916
16,044,315
15,265,224
15,227,593
14,617,144
12,415,728
12,059,674
11,010,090
10,962,468
10,535,196
10,401,430
9,374,946
7,574,644
6,195,112
6,086,280
5,829,252
4,464,450
4,097,184
4,063,202
3,099,432
2,918,377
2,862,172
2,844,308
2,776,802
2,517,669
2,270,196
2,021,045
1,780,458
1,716,048
1,677,960
1,515,976
989,912
526,875
447432
402,528
322,112
286,160
275,502
275,356
190,120
182,476
182,343
178,125
170,937
167,277
144,969
58,276
50,504
41,175

VE6SH
IARU R1
DJ3HW
HB9JOE
IVBKKW
DL1YO

VE3YV
IARU R3
JHINBN
JA1CJP
VJ30

The next IARU HF World
Championship will be held the
second full weekend of July

(July 12 =13, 2025).

101,079

439,732
258,876
94,758
4,928
3,610

154,700
6,498

305,732
240,053
30,480



Top Ten — US and Canada Top Ten — Worldwide

Single Operator, Mixed
Mode, High Power

ND7K (N6MJ,

op @NBWIN) 3,529,584
VY2TT

(K6LA, op) 3,370,960
K5ZD 3,322,970
AAANC

(N4YDU, op) 3,008,544
N2NT 2,903,103
K4zZW 2,481,388
NT6Q (N5ZO,

op @WAGTQT) 2,456,430
NN7CW 2,116,128
K4AB 1,844,280
K6XX 1,675,080

Single Operator, Mixed
Mode, Low Power

N1UR 1,350,228
WW4XX

(LZ4AX, op) 1,153,680
AD5A 886,512
KD4D 866,725
WQ5L 243,449
VESKOT 234,883
K6GHA 229,822
N5AW 203,376
KOEA 177,112
VE3UZ 115,280
Single Operator, Mixed
Mode, QRP
VA2IW 108,194
VE9QR 4,550
NOLMQ 3,640

Single Operator, Phone
Only, High Power

W6AFA 485,692
KILOE 288,860
AD5XD 286,615
KESFT 194,228
N4MM 138,480
VE4SG 124,696
WVA4E 115,440
KOMWM 76,960
VA3ZNQ 61,320
KE8NBC 55,104

Single Operator, Phone
Only, Low Power

KF8N 134,784
WAS3LXD 129,686
KO4GAR 91,650
KS2G 75,952
K5DHY 70,348
W8LYO 56,908
WOTCV 51,944
KB4LOA 51,744
K3SNO 49,203
W1JIM 46,495
Single Operator, Phone
Only, QRP
W6eQU

(W8QZA, op) 16,912
W1JCW 14,560
WWowWB 4,114
VA3GMO 2,835
VA2YLB 1,633

Single Operator, CW Only,
High Power

K5GN 3,105,384
VE3JM 3,082,560
N9RV 2,709,018
NA8V 2,407,208
W1KM 2,397,549
N2MF 1,838,850
AATK 1,157,358
WOAAE 1,133,314
K7NT 963,861
K8GL 647,472

Single Operator, CW Only,
Low Power

WC1M 1,070,320
VE3TM 1,064,860
K1VUT 811,605
N7VM 642,220
WJ9B 478,116
WBA4TDH 429,020
W7YAQ 326,451
Kv8Q 301,165
VE6BBP 299,420
KE4R 265,073
Single Operator,

CW Only, QRP

W1R 180,558
K8CN 117,593
AA4SD 36,427
W7LG 23,316
N2JJ 22,635
N7RCS 15,698
NQ2w 13,524
W4JIM 5,017
W@DCX 4,386
N6HI 3,668

Single Operator Unlimited,
Mixed Mode, High Power

VA2WA 3,761,648
N2IC 3,259,524
KiLZ 3,203,840
K3MM 2,790,936
K3PA 2,151,513
W3PU

(KOBSCA, op) 1,774,535
W1GD 1,483,182
WK10 1,302,768
K9OM 1,236,898
K1AR 860,650

Single Operator Unlimited,
Mixed Mode, Low Power

VE9AA 942,312
NE9QU 932,340
VA2CZ 426,384
AA3R 425,204
WN4AFP 413,080
W6FB 239,104
WA2JQK 156,808
KN6VQ 129,440
W4IPC 113,784
WALT 111,296
Single Operator Unlimited,
Mixed Mode, QRP

K8ZT 1,968

Single Operator Unlimited,
Phone Only, High Power

K3zu 444,860
NA4DA 322,138
N8Bl 186,098
VE2CSM 164,588
WONZ 162,162
VE2NTT 117438
NOGJW

(@W3ACO) 116,116
AE1P 115,272
W3ICM 105,222
K4BBH 102,794

Single Operator Unlimited,
Phone Only, Low Power

VA3IDD 126,904
NQ9IN 116,025
WS4AM 105,716
VE9CZ 96,928
Wz8T 84,330
KISMM 73,150
N3BAS 62,790
KC1RWR 55,245
WA4AH 42,316
AB5NX 41,503
Single Operator Unlimited,
Phone Only, QRP

W3EK 714

Single Operator Unlimited,
CW Only, High Power

W3GM

(AA3B, op) 3,612,420
K1zZ 3,229,876
K9CT 2,802,400
N5RZ 2,421,790
NONC 1,993,522
KONW 1,661,262
VESNNT 1,657,611
K3WW 1,612,530
WM9C 1,541,365
VA7RR 1,532,500

Single Operator Unlimited,
CW Only, Low Power

NY3A 1,841,231
K1XM 1,505,968
N2YO 1,035,230
N3RS 836,022
NE8P 682,500
VESWUE 673,719
K@AD 515,124
KM4FOC 454,407
NJ3K 376,974
VE3MA 343,804
Single Operator Unlimited,
CW Only, QRP

N41J 122,808
K4XL 28,548
WMOG 22,258
K2AL 14,469
KOAXT 11,920
KJ5T 11,528
VE3GMZ 5,488
KK4UZK 224

Multioperator, Single
Transmitter, High Power

K3LR 4,897,198
K5TR 2,553,264
K8AZ 2,446,155
K9RS 2,311,770
N7DX 2,098,747
K8LX 1,711,800
N3BB 1,522,788
K4RM 1,445,895
AD4ES 1,436,736
KD1MC 1,309,763

Multioperator, Two
Transmitter, Low Power

VE3EJ 3,388,704
NN3W 2,346,120
NONB 2,224,300
K5WA 1,770,030
N4UU 1,360,918
WA4AN 1,268,960
WA4KFC 906,110
WG3J 678,912
K8LG 332,270
W1FM 223,040

Single Operator, Mixed
Mode, High Power

CR6K

(CT1ILT, op) 5,549,856
E7DX

(E77DX, op) 4,681,280
ES7A

(ES7GM, op) 4,243,316
RT4F

(UA4FER, op) 3,926,160
8P5A 3,907,692
EW5A 3,796,500
RA9P 3,777,200
ND7K

(NeMJ, op

@NB6WIN) 3,529,584
DJ5SMW 3,383,859
VY2TT

(K6LA, op) 3,370,960

Single Operator, Mixed
Mode, Low Power

LZ8E

(LZ2BE, 0p) 2,296,018
HA3NU 1,809,087
oL5Y 1,560,216
N1UR 1,350,228
RG5A 1,256,224
WH7T

(WH7W, op) 1,178,519
WW4XX

(LZ4AX, 0p) 1,153,680
PY2NY 1,083,840
SO5CW 1,000,873
DG3T

(DF5RF, op) 990,850

Single Operator, Mixed
Mode, QRP

HG5D

(HA8QZ, op) 767,600
HA5PP 560,456
HA5BA 453,474
VA2IW 108,194
JH7UJU 100,985
9A2EY 89,100
SP4LO 84,854
PY2PLL 71,862
SP4NKJ 57564
HG7J 54,468

Single Operator, Phone
Only, High Power

CQ9A

(EWBW, op) 3,343,923
R3RZ 1,437,722
ED3C

(EA3IBV, op) 1,196,384
F5LIW 987530
RWOLL 663,780
TISVMJ 647700
ZW5B

(PY5CC, op) 633,532
IUSRIA 502,569
S51CK 499,056
W6AFA 485,692

Single Operator, Phone
Only, Low Power

SP3H 755,000
MAT

(MIKYB, op) 550,290
CT2HOV 464,784
UA3BL 451,503
ED3D

(EA3AYQ, 0p) 278,694
EA3HXT 252,784
5B4AIF 244,816
KP4PUA 236,910
F4AWDL 221,312
HP1XV 221,186

Single Operator, Phone
Only, QRP

ES6RW 250,536
HB9EGA 78,720
DL3AN

(UT1AN, op) 74,304
HA1TI 33,034
DL6MDG 32,109
IV3LNQ 29,674
GI7IYK

(MISJYK, op) 28,798
wsQu

(W8QZA, op) 16,912
DL5EC 16,348
JAZMWV 15,500

Single Operator, CW Only,
High Power

P44W

(W2GD, op) 4,131,068
K5GN 3,105,384
VE3JM 3,082,560
N9RV 2,709,018

KH7Q

(N6TV, op

@KHBYY) 2,500,680
NA8V 2,407,208
W1KM 2,397,549
KP2M

(KT3Y, op) 2,372,211
R3zzZ 2,059,753
N2MF 1,838,850

Single Operator,
CW Only, Low Power

PZ5DX

(RA3CO, op) 3,090,464
UB7K 2,146,230
DM7A

(DL3JAN, op) 1,771,845
4Z4AK 1,581,848
WC1M 1,070,320
VE3TM 1,064,860
LA2AB

(SP2ASJ, op) 957,336
OM7K

(OM7RU, op) 925,169
YL5W

(YL2GN, op) 892,000
M5W 871,872

Single Operator,

CW Only, QRP

ES2MC 449,376
YL3FW 307,065
LZ2RS 305,577
OK2MPB 185,444
W1R 180,558
K8CN 117,593
JQINGT 111,240
UR5SFEO 108,250
SQ2ICX 105,600
SMOGNS 104,958

Single Operator Unlimited,
Mixed Mode, High Power

EASRM 5,289,799
R2AA 5,061,960
OG1F

(OH1TM, 0p) 4,052,680
VA2WA 3,761,648
NP4Z 3,760,923
HG3N 3,698,524
EDSM 3,392,887
LY4A 3,269,700
N2IC 3,259,524
KiLZ 3,203,840

Single Operator Unlimited,
Mixed Mode, Low Power

SP9XCN 1,509,072
GOMTN 1,391,104
G3wWwW 1,360,000
PA6Z
(PA9M, op) 1,185,185
M3AWD 1,166,157
HA9A
(HA9AX, op) 1,151,970
LY7R
(LY2BKT, 0p) 1,054,110
OK6Y
(OK2PTZ, 0p) 1,021,992
ED3Z
(EA3DZ,0p) 1,001,268
E70X 946,096
Single Operator Unlimited,
Mixed Mode, QRP
HA8BTA 623,806
UR2Y
(USBYW, op) 437090
C37AC
(EA30, op) 278,784
uxoQ
(UR9QQ, op) 267,120
YU1A
(YU1LM, op) 256,620
C2F 169,878
DD@VS 161,814
DA2A 153,111
BI3BX 104,397
DL60OCH 95,488

Single Operator Unlimited,
Phone Only, High Power

CR3Y

(OM2KW, op) 3,721,140
HAS5JI 2,999,642
OR1X 2,231,999
SN7D

(SQ7D, op) 2,065,755
RA30A 1,932,524
9Z4BM

(N2TTA, 0p) 1,842,547
ED70

(EA7EU, 0p) 1,751,505
A42K

(A41CK,0p) 1,493,268
IKOPHY 1,476,876
YO7WC 1,352,792

Single Operator Unlimited,
Phone Only, Low Power

uzrc

(UT9CZ, op) 865,340
ZViT

(PP1WW, op) 572,760
SV3RPQ 570,472
5K3L

(HK3EA, op) 472,560
SN7T

(SQ7OTK,0p) 351,864
UA9R 315,248
4M5A

(YV5RAB, op) 256,601
SO7E 251,502
DFOPW

(DK7AM, op) 249,426
SP3WKW 246,698

Single Operator Unlimited,
Phone Only, QRP

YO8WW 345,862
YO80LY 16,897
ON5LS 16,728
MI1TM 8,128
G1WVK 3,650
VR2WAA 2,616
BD3SA

(BD3S, op) 2,442
BG7IEJ 754
W3EK 714
DL8SAM 9

Single Operator Unlimited,
CW Only, High Power

ZF5T

(ZF9CW, 0p) 3,920,826

W1M 3,624,264
W3GM

(AA3B, op) 3,612,420
K1zz 3,229,876
SN7Q

(SP7GIQ, op) 2,999,324
UI3A 2,940,520
K9CT 2,802,400
EUSU 2,427903
N5RZ 2,421,790
MM

(GMOOPS, op) 2,276,464

Single Operator Unlimited,
CW Only, Low Power

UN4Q 2,630,303
SN70
(SP7IVO, 0p) 2,140,656
R8CT 1,854,432
NY3A 1,841,231
LYSW 1,781,920
TM6M
(FIAKK, op) 1,702,828
K1XM 1,505,968
oK2zv 1,396,358
SP2R 1,394,835
RC9A 1,394,704
Single Operator Unlimited,
CW Only, QRP
OMORX 1,439,563
HG60
(HAGOA, op) 1,016,400
DL1EFW 380,081
IKOFUX 209,152
SFOA
(SMOLPO, 0p) 181,678
DM5EA 127,987
N4l1J 122,808
LC2w 115,884
HG3C
(HA3HX, op) 95,904
DK3UW 75,030

Multioperator, Single
Transmitter, High Power

RU1A 7,061,600
RM9A 6,238,719
K3LR 4,897,198
PX2A 4,060,971
HG6N 3,858,633
IP4M 3,858,276
OH5Z 3,793,504
YR8D 2,935,764
RT4G 2,920,038
K5TR 2,553,264

Multioperator, Two
Transmitter, Low Power

HG7T 3,966,424
Uwsy 3,801,544
ES9C 3,788,790
EA1X 3,658,620
9A1P 3,472,227
4X1DX 3,418,023
VE3EJ 3,388,704
OMBA 3,114,804
LX71 3,053,308
RMoI 2,978,858
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Regional Leaders

Boxes list call sign, score, and class: MSHP = Multioperator, Single Transmitter, High Power; M2LP = Multioperator, Two Transmitter, Low Power; SO-CW-HP = Single Operator, CW Only,
High Power; SO-CW-LP = Single Operator, CW Only, Low Power; SO-CW-QRP = Single Operator, CW Only, QRP; SO-MIX-HP = Single Operator, Mixed Mode, High Power; SO-MIX-LP =
Single Operator, Mixed Mode, Low Power; SO-MIX-QRP = Single Operator, Mixed Mode, QRP; SO-PH-HP = Single Operator, Phone Only, High Power; SO-PH-LP = Single Operator, Phone
Only, Low Power; SO-PH-QRP = Single Operator, Phone Only, QRP; SOU-CW-HP = Single Operator Unlimited, CW Only, High Power; SOU-CW-LP = Single Operator Unlimited, CW Only,
Low Power; SOU-CW-QRP = Single Operator Unlimited, CW Only, QRP; SOU-MIX-HP = Single Operator Unlimited, Mixed Mode, High Power; SOU-MIX-LP = Single Operator Unlimited,
Mixed Mode, Low Power; SOU-MIX-QRP = Single Operator Unlimited, Mixed Mode, QRP; SOU-PH-HP = Single Operator Unlimited, Phone Only, High Power; SOU-PH-LP = Single Operator
Unlimited, Phone Only, Low Power, and SOU-PH-QRP = Single Operator Unlimited, Phone Only, QRP.

West Coast Region

(Pacific, Northwestern, and Southwestern Divisions; Alberta, British Columbia, and TER Sections)

ND7K (N6MJ,
op @N6WIN) 3,529,584
NT6Q (N5ZO,

op @WABTQT) 2,456,430
K6XX 1,675,080
WOKKN 416,109
VE7BC 185,409
K6GHA 229,822
WA7BNM 25,185
VABRCN 22,848
N2JNR 21,982
N9BD 16,218
WBAFA 485,692
KESFT 194,228
NN6U

(@K6MTU) 51,430
N6PGQ 11,968
VEBLRR 7596
K7HKR 40,560

Midwest Region

(Dakota, Midwest, Rocky Mountain, and West Gulf Divisions; Manitoba and Sask

VE5CPU 15,960
WESN 6,118
K5BYN 4,900
WOXM 4,452
AD5A 886,512
NSAW 203,376
KOEA 177,112
KA8HDE 101,136
WoIz 83,505
NOLMQ 3,640
AD5XD 286,615
VE4SG 124,696
KOMWM 76,960
KA90ZP 21,784
KD@JLE 12,240
K5DHY 70,348
W5GUZ 37,012
KIZR 28,764

Central Region

SO-MIX-HP

SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-PH-HP

SO-PH-HP

SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-LP

SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-QRP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-LP
SO-PH-LP
SO-PH-LP

K6KTS

K7FWP

W6MX

Nz2s

weQu
(W8QZA, op)

NORV

K7NT

W7RM
(N6TR, op)

N6AA

N6KI

N7VM

WJ9B

W7YAQ

VE6BBP

KS7T

N6HI

N7JI

K5TXJ
NW5Q
W1JCW
WWoWB
K5GN
WOAAE
N4VI
K5BG

24,882
21,417
10,800
10,664

16,912
2,709,018
963,861

626,472
307,998
283,936
642,220
478,116
326,451
299,420
122,745

3,668

1,785

20,458
18,914
14,560

4,114
3,105,384
1,133,314

201,344
132,400
127,203
228,490
137,228
122,040
104,400
97,730
4,386
2,268
549
3,259,524

SO-PH-LP WB6BDD 492
SO-PH-LP KN6ZOO 52
SO-PH-LP W9CF 27
SO-PH-LP NK6A 160,480
N6GEO 45,432
SO-PH-QRP  K6RIM 33,384
SO-CW-HP  weML
SO-CW-HP (WBKC, op) 8,815
WT8P 2,470
SO-CW-HP  KNevQ 129,440
SO-CW-HP  wusT 51,336
SO-CW-HP  KA5WSS 5,904
SO-CW-LP  VE7BGP 3,976
SO-CW-LP AB9BH 2,464
SO-CW-LP  KN6ZzzI 67,680
SO-CW-LP  N7GCO 40,872
SO-CW-LP  KeDW 12,879
SO-CW-QRP  NT6X 8,066
SO-CW-QRP  WA7BAM 330
hewan Sections)
SO-PH-LP K3PA 2,151,513
SO-PH-LP KVOI 202,920
SO-PH-QRP KOTRL 26,000
SO-PH-QRP WDOGTY 17,880
SO-CW-HP NORC 104,666
SO-CW-HP KOMPH 67,235
SO-CW-HP KOKX 61,789
SO-CW-HP VE4DL 40,040
SO-CW-HP WO@ADL 21,700
SO-CW-LP NOGJW
SO-CW-LP (@W3ACO) 116,116
SO-CW-LP AEOMO 50,668
SO-CW-LP WAQO 36,504
SO-CW-LP N5WQ 8,075
SO-CW-QRP  W5ABA 7,332
SO-CW-QrP  KISMM 73,150
SO-CW-QRP  AB5NX 41,503
SOU-MIX-HP ~ N7MzZW 17,888

SO-CW-QRP
SO-CW-QRP
SO-CW-QRP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP

SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP

SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP

SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP

(Central and Great Lakes Divisions; Ontario East, Ontario North, Ontario South, and Golden Horseshoe Sections)

VA3CK 36,270
AC9S 14,469
VE3TAZ 14,465
KESE 1,672
VE3KOT 234,883
VE3UZ 115,280
VE3RRD 42,912
WoQL 36,419
NOTTX 25,935
K9LOE 288,860
VA3ZNQ 61,320
KESNBC 55,104
VE3BFU 2,080
N9UX 184
W8LYO 56,908
VE3RVZ 42,042
KE8YXW 26,312
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SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-HP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-MIX-LP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-HP
SO-PH-LP
SO-PH-LP
SO-PH-LP

NOEAX
VE3GJP
VA3GMO
VE3JM
NA8V
K8GL
K8MP
VE3KP
VE3TM
Kv8Q
N8PE
W1NN

19,825
18,684
2,835
3,082,560
2,407,208
647472
223,008
203,412
1,064,860
301,165
249,751
191,864
168,069
1,236,898
693,121
533,957
323,183
233,930

SO-PH-LP
SO-PH-LP
SO-PH-QRP
SO-CW-HP
SO-CW-HP
SO-CW-HP
SO-CW-HP
SO-CW-HP
SO-CW-LP
SO-CW-LP
SO-CW-LP
SO-CW-LP
SO-CW-LP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP
SOU-MIX-HP

NE9QU
WOHT
NC8R
N9VPV
KB8ZYE
K8ZT
N8BI
WONZ
KE8VAM
VA3IDD
NQ9N
WBAIT
KE8JNU
W7BAZ
K9CT
KONW
VESNNT
WMoC

932,340
50,320
1,755
217

66

1,968
186,098
162,162
34,587
126,904
116,025
8,177
5,049

288
2,802,400
1,661,262
1,657,611
1,541,365

SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-LP
SOU-MIX-QRP
SOU-PH-HP
SOU-PH-HP
SOU-PH-HP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP

WzZ8T
K7VAP
KE7NGO
K2MMT
NS7U
VA7RR
VE7LWW
K7QA
K7WP
VA7KO
NU6N
K7TQ
WAQWWW
K7NEW
KleOY
N7DX
NeMI
VA7MM
W1DGL

W5IOH
K5DXR
N5RZ
NSOR
N5TJ
KOAP
NOAT
K@AD
Al6O
KEQIAT
AD1C
W2UP
KJ5T
K5TR
N3BB
K5WA

84,330
23,922
11,550
1,764
1,394
1,532,500
1,053,550
907,008
304,121
280,917
150,684
108,570
106,212
52,437
32,520
2,093,747
464,156
9,810
16,414

17,710
11,448
2,421,790
1,261,365
398,385
346,632
303,050
515,124
172,770
155,257
135,040
93,366
11,528
2,553,264
1,522,788
1,770,030

628,854
673,719
343,804
302,499
269,808
250,800
5,488
2,446,155

1,004,479
247877
38,488
3,388,704
2,224,300
332,270
16,400

SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-PH-LP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
MSHP
MSHP
MSHP

M2LP

SOU-PH-LP
SOU-PH-LP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-HP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-QRP
MSHP
MSHP

M2LP

SOU-CW-HP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-LP
SOU-CW-QRP
MSHP



Regional Leaders (continued)

Southeast Region

(Delta, Roanoke, and Southeastern Divisions)

AAANC W9TCV 51,944 SO-PH-LP N1RM 201,609 SOU-MIX-HP W1RCR 707880 SOU-CW-HP
(N4YDU, op) 3,008,544  SO-MIX-HP KB4LOA 51,744 SO-PH-LP AA4GA 153,912 SOU-MIX-HP ~ N4KH 561,798 SOU-CW-HP

K4zw 2,481,388 SO-MIX-HP NN4SS 223,608 SO-CW-HP WN4AFP 413,080 SOU-MIX-LP  N2YO 1,035,230 SOU-CW-LP

NN7CW 2,116,128  SO-MIX-HP WS8FN 170,800 SO-CW-HP W6FB 239,104 SOU-MIX-LP  NE8SP 682,500 SOU-CW-LP

K4AB 1,844,280 SO-MIX-HP W3TB 89,345 SO-CW-HP W4IPC 113,784 SOU-MIX-LP  KM4FOC 454,407 SOU-CW-LP

Al4AWW 221,107  SO-MIX-HP N4XD 70,400 SO-CW-HP WA4LT 111,296 SOU-MIX-LP  K3IE 316,975 SOU-CW-LP

WW4XX NO5W 66,150 SO-CW-HP  KE4EA 70,252 SOU-MIX-LP  WA1S 266,900 SOU-CW-LP
(LZ4AX,0p) 1,153,680 SO-MIX-LP WBA4TDH 429,020 SO-CW-LP NA4DA 322,138 SOU-PH-HP  N4lJ 122,808 SOU-CW-QRP

WQsL 243,449  SO-MIX-LP  kpaR 265,073 SO-CW-LP K4BBH 102,794 SOU-PH-HP  K4XL 28,548 SOU-CW-QRP

AB3AI 57967 SO-MIX-LP K3TW 258,210 SO-CW-LP K4QQG 88,504 SOU-PH-HP  K9AXT 11,920 SOU-CW-QRP

N4Ql 41,720  SO-MIX-LP K4EJ 231,700 SO-CW-LP WW5L 42,940 SOU-PH-HP  KK4UZK 224 SOU-CW-QRP

WA4BHJ 20,672 SO-MIX-LP WA5S0G 228,096 SO-CW-LP N5GI 41,028 SOU-PH-HP  K4RM 1,445,895 MSHP

N4MM 138,480  SO-PH-HP AA4SD 36,427 SO-CW-QRP  WS4AM 105,716 SOU-PH-LP  ADA4ES 1,436,736 MSHP

WV4E 115,440 SO-PH-HP N7RCS 15,698 SO-CW-QRP  WA4AH 42316 SOU-PH-LP  K5KG 1,180,850 MSHP

K4JC 43,710 SO-PH-HP W4JM 5017 SO-CW-QRP  N4BQQ 40,812 SOU-PH-LP  K3QH 195,174 MSHP

N4MMR 37275  SO-PH-HP N4NM 1,485 SO-CW-QRP  Al4DB 38,184 SOU-PH-LP  WAMLB 72,558 MSHP

AB4EJ 37248  SO-PH-HP KE4WKH 320 SO-CW-QRP  K7WWR 22,780 SOU-PH-LP  NN3W 2,346,120 M2LP

KF8N 134,784  SO-PH-LP NOSE 729,105 SOU-MIX-HP  W4NZ 1,068,382 SOU-CW-HP  N4UU 1,360,918 M2LP

WASLXD 129,686 SO-PH-LP KI5SGTR 365,379 SOU-MIX-HP  KM5G 923281 SOU-CW-HP  W4AN 1,268,960 M2LP

KO4GAR 91,650 SO-PH-LP NF4A 287313 SOU-MIX-HP  WO40 800,454 SOU-CW-HP  NN4SA 42,185 M2LP

Northeast Region
(New England, Hudson, and Atlantic Divisions; New Brunswick, Newfoundland and Labrador, Nova Scotia, Prince Edward Island, and Quebec Sections)

VY2TT KC1QEM 29264 SO-PH-Lp  W3PU NONC 1,993,522 SOU-CW-HP
(KBLA, op) 3,370,960 SO-MIX-HP  wB2KLD 28,674 SO-PH-LP v\(/l:ggsc:A, °p) :'Z;;":’gg ggg:m:i:ﬁ K3Ww 1,612,530 SOU-CW-HP
K5ZD 3,322,970 SO-MIX-HP  ya2v| B 1,633 SO-PH-QRP | oy mor  Sounmde VR 1,349,920 SOU-CW-HP
N2NT 2,903,103  SO-MIX-HP  \y1km 2397549 SO-CW-HP | GaE UL PVER 1,841,231 SOU-CW-LP
W2XL 104,842 SO-MIX-HP  NoMmF 1838850 SO-CW-HP /o2 425208 SoumLp KIXM 1,505,968 SOU-CW-LP
N2AXX 8,190 SO-MIX-HP  ap1K 1157358  SO-CW-HP 1o 156808 SOUMXLp N3RS 836,022 SOU-CW-LP
N1UR 1,350,228  SO-MIX-LP  kRoaA 460,085 SO-CW-HP  \noois o o500 SOUMNLp WK 376,974 SOU-CW-LP
KD4D 866,725 SO-MIX-LP g3yl 443265 SO-CW-HP o i o oI ZR 275,814 SOU-CW-LP
K3KU 113,454 SO-MIX-LP  \wcim 1,070,320 SO-CW-LP |20, 164588 SOUPHLp WMEG 22,258 SOU-CW-QRP
N1NQD 89,570 SO-MIX-LP  kqyyT 811,605 SO-CW-LP  \/=ocr S sl el 14,469 SOU-CW-QRP
KA2FIR 79,236 SO-MIX-LP  kqTR 234362 SO-CW-P -~ 15272 SOUPHHP BLR 4,897198 MSHP
VA2IW 108,194  SO-MIX-QRP N1qQy 136210 SO-CW-LP |- o 105222 SoUPH.Hp KORS 2,311,770 MSHP
VE9QR 4,550 SO-MIX-QRP k4{gp 134406 SO-CW-LP  S0%> 96928 SOUPH.Lp KDIMC 1,309,763 MSHP
VE2HTC 53820 SO-PH-HP R 180,558 SO-CW-QRP [-n o 62790 SOU-pHLp WA 1,302,245 MSHP
WBSFLH 53,418 SO-PH-HP  kgcN 117593 SO-CW-QRP = rue 55045 Sou-pHLp K3CCR 423,645 MSHP
KG1K 16,371 SO-PH-HP w716 23,316 SO-CW-QRP |, <1oe 8196 SOUPH.Lp WAKFC 906,110 M2LP
KB2DX 10,580 SO-PH-HP  Npyy 22635 SO-CW-QRP \voor) 6900 SOU-PH.Lp WG3J 678,912 M2LP
KC3RRF 8,484 SO-PH-HP  nQoaw 13524  SO-CW-QRP e 714 SOU-PH-qrp WIFM 223,040 M2LP
KS2G 75,952  SO-PH-LP  yvaowaA 3,761,648 SOU-MIX-HP \waGm W3URL 182,409 M2LP
K3SNO 49,203 SO-PH-LP K117 3,203,840 SOU-MIX-HP " (AA3B, op) 3,612,420 SOU-CW-HP WA2QAU 107016 M2LP
W1JIM 46,495 SO-PH-LP  kamm 2,790,936 SOU-MIX-HP K1zz 3,229,876 SOU-CW-HP

Ronald Harps, K8NZ (left), and Dan
Kovatch, W8CAR (right), operated at
Tom Lee’s, KBAZ, station. The KBAZ
team finished in third place, W/VE in

the Multioperator, Single Transmitter
category. [Chris Plumblee, W4WF, photo]
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The April 2025 ARRL Rookie

Roundup — Phone
1800 UTC - 2359 UTC, Sunday, April 13

The Rookie Roundup event is meant to encourage
newly licensed operators to get on the HF bands and
experience competitive amateur radio. This is a great
way for clubs to get their newer members on the air,
and the perfect opportunity to mentor new licensees.

Rookies make as many contacts as possible during
this 6-hour event. Rookies work everyone, and non-
Rookies work only Rookies. The exchange is your
name, call sign, a two-digit year, and state (US or
Mexican), Canadian province, or “DX.”

You can enter as a Rookie if:

¢ You made, or will make, your first-ever contact this
year or during the previous 3 calendar years (send the
last two digits of the year of your first contact in your
exchange).

¢ You haven’t made any contest contacts using the
contest mode (Phone) before (send the last two digits of
the current year in your exchange).

If you are a non-Rookie, send the last two digits of the
year of your first license.

Rookies can enter as a Single Operator, or invite
Rookie friends over and operate as Multioperator. Up
to five Single Operator Rookies can also enter from
their individual stations and submit their total score as
a team.

As a non-Rookie, you can join the fun by calling “CQ
Rookies,” encouraging the Rookie operators to call you.

All scores must be reported within 72 hours after the
event. No late entries will be accepted.

Complete rules, log sheets, and links for
submitting your score can be found at
www.arrl.org/rookie-roundup.

i UL SRS
".‘1 A{’,‘t P
_ -

R

Angelica Lanfranconi, KN6NAM, participated in her first ARRL Rookie Roundup with her father Max, W6BG, at Tom McShane’s, NW6P,
station. She placed first in the sixth call area in the Single Operator category. [Max Lanfranconi, W6BG, photo]
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Sponsored by

Certificate of
Code Proficiency
Recipients

www.i2rtf.com

This month, ARRL recognizes merit and progress in Morse code proficiency on the part of the following individuals,
who have achieved proficiency at the following rates, in words per minute.

June 2024 George I. Levy, NC2M 30 November 2024

Robin L. Zinsmaster, N6PHP 25 Stephen C. Brandt, N7VS 35 Edward K. Metzler, KN9V 10
July 2024 September 2024 Paul B. Walp, WB6PIO 10
Theodore J. Jacobson, N6ZO 10 Tony Levenson, W4FRV 10 December 2024

Jerry K. Nobles, NSMES 10 David E. McNeill, N7WMN 10 Brian A. Bayani, KT3X 10
Charlene K. Lewis, KBXCO 15 David W. Risik, WA3SHSC 10 Gary L. Carlson, KF5NV 10
David R. Koberstein, N9DK 20 Sherrick A. Slattery, KAGNZB 10 Barry G. Fluxe, W4LSV 10
August 2024 Mark C. Guenther, WB7TLK 20 Barry G. Fluxe, WALSV 15
Thomas H. Busch, WBSWOR 10 Robert Harrington, VE3OU 20 Franz Willy Odenthal, DKSEQ 15
Jeanne Martin, KC1SPX 10 | October 2024 Kurt Hohler, HBSFMJ 20
Thomas S. Wright, ND9Z 10 | Daniel L. Schaible, KD8UZS 10 | Jonathan Leung, VA7JC 20
Richard McCleaf, K3EYJ 15 | John S. Hickman, WW3B 20 | GaryW. Stephan, AE4GS 20
Stephen C. Brandt, N7VS 30 | David R. Koberstein, NODK 25 | KurtHohler, HB9FMJ 25

Congratulations to all of the recipients.

individual age 21 years and younger, and who reside in either the
US or Canada. Participants who wish to make use of this offer
should indicate on their Qualifying Run submissions they are age
21 or younger, and certify as such via their signature. Eligible
participants are not required to send any fee with their Code Profi-
ciency submissions.

March 2025 W1AW Qualifying Runs

W1AW, the Hiram Percy Maxim Memorial Station at ARRL

Headquarters in Newington, Connecticut, transmits Morse code
Qualifying Runs to assist ham radio operators in increasing and
perfecting their proficiency in Morse code. Amateur radio opera-
tors can earn a Certificate of Code Proficiency or endorsements
by listening to W1AW Qualifying Runs. For more information about Qualifying Runs, please

March Qualifying Runs will be transmitted by W1AW in visit www.arrl.org/qualifying-run-schedule.

Newington, Connecticut, at the times shown on 1.8025, 3.5815,
7.0475, 14.0475, 18.0775, 21.0675, 28.0675, 50.350, and
147.555 MHz. The West Coast Qualifying Runs will be trans-
mitted by K9JM on Wednesday, March 19, at 9 PM PDT (0400
UTC on March 20) on 3590 kHz. Unless indicated
otherwise, sending speeds are from 40 to 10
WPM.

Amateur radio operators who participate in Quali-

For information about how to qualify for the
Certificate of Code Proficiency, please visit
www.arrl.org/code-proficiency-certificate.

W1AW Qualifying Runs — March 2025

(All times are in Eastern Daylight Time. Blue indicates Eastern Standard Time.)

fying Runs may submit proof of 1 minute of the Monday Tuesday Wednesday Thursday Friday
highest speed they have copied in the hope of /6
qualifying for the Certificate of Code Proficiency, 3/5 10 PM — 03002 3/7
or an endorsement to their existing certificate. 4 PM —2100Z 3/7 - UTC) 9 AM — 14002
10 - 35 WPM ( 10 - 35 WPM

Legibly copy at least 1 minute of text by hand, and WC O
mail the sheet to: W1AW Qualifying Runs, 225 3/11 3H2 413
Main St., Newington, CT USA 06111. 10 PM — 0200Z o BV BT ] T
Include $10 (check or money order) if this is a (3/12 - UTC) 10 — 40 WPM 35—10 WPM
submission for your initial Code Proficiency certifi- ol
cate; $7.50 if you are applying for an endorsement 318 3/20 a1
(available for speeds up to 40 WPM). Your text will DA B 10PM-0200Z |, "
be checked against the actual transmissions to R — (3/21 - UTC) 10— 40 WPM
determine if you have qualified. - 35— 10 WPM -
Members of the North Fulton (Georgia) Amateur 3/24 a5 326 a7
Radio League (https://nfarl.org) are offering to 10 PM — 0200Z

s - 7 PM - 23002 9 AM — 1300Z 4 PM - 2000Z
subsidize the total cost of a Code Proficiency (3/25 - UTC) e 35— 10 WPM 35 — 10 WPM
certificate or endorsement submission for any 10 — 40 WPM
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Mike Walters, W8ZY, w8zy@arrl.org

Club Station

Teaming Up for Radio Merit Badges

Amateur radio clubs are ideally suited to assist Scouts
in earning their Radio Merit Badges. Not only do they
have a wealth of knowledge among their members,
but clubs can also tap local resources to help make
their efforts successful. This month, John O’Brien,
K3LO, describes how his club did it, not just once, but
2 years in a row.

The Montgomery Amateur Radio Club (MARC), in
Montgomery County, Maryland, is an ARRL Special
Service Club that was founded in September 1966.
MARC’s Education Committee Chairman, David
Bern, W2LNX, conducts regularly scheduled licensing
classes and licensing examinations for which he is
always on the lookout for a venue.

David discovered the Rockville Science Center, a
nonprofit organization located in Rockville, Maryland,
which provides programs and conducts special events.
Howard Lichtman, KC3LUE, the Program Coordinator
for the Rockville Science Center, graciously made

the interactive space available to David for MARC’s
licensing classes and examinations.

During his conversations with Howard, David learned
that there was a demand for the Scouting America
Radio Merit Badge, which has four options: Amateur
Radio, Broadcasting, Shortwave Listening, and

David Bern, W2LNX, supervises Scouts Pierce and Weston Pollard as they make contacts.
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Amateur Radio Direction Finding. All options require
the Scout to have knowledge of several radio-related
subjects. All options also require an on-site visit to

an actual radio installation, such as an amateur radio
station, a broadcast station, or a public safety commu-
nications center. The amateur radio option requires the
Scout to make an on-air contact.

David began planning a Radio Merit Badge program
to be conducted during MARC’s 2023 ARRL Field Day
operation. This would allow a Scout to complete all

of the requirements for the Radio Merit Badge on the
same day at one location.

Joint Field Days

For the past 11 years, MARC has partnered with the
Damascus Emergency Communications Team (DECT)
to conduct joint ARRL Field Day operations. DECT is
operated by the Damascus Volunteer Fire Department
and provides emergency communications support for
the department. The MARC/DECT Field Day operation
takes place at the Damascus Volunteer Fire Depart-
ment Activities Center in Damascus, Maryland.

David’s plan involved covering the knowledge require-
ments with a PowerPoint presentation prepared by
Gary Wilson, K2GW, of the K2BSA Amateur Radio
Association. This presentation is available online at
https://k2bsa.net/radio-
merit-badge-2/. The
requirements for visits to
a radio installation and
on-air contacts would be
satisfied by a visit to one
of the MARC or DECT
Field Day stations.

Howard and the Rockville
Science Center were
publicizing the Radio
Merit Badge program
and accepting registra-
tions. Howard also made
arrangements for adult
leaders from the Seneca
District of Scouting
America to provide super-
vision and oversight.



David Bern, W2LNX (left), and Howard Lichtman, KC3LUE, set
up a Field Day station for Scout contacts.

The inaugural Radio Merit Badge program took place
on June 24, 2023, at the MARC/DECT Field Day site.
Forty-two Scouts attended. Forty Scouts completed
all requirements for the Radio Merit Badge at the 2023
MARC/DECT Field Day. The other Scouts completed
all requirements shortly thereafter.

ARRL Field Day 2024 and Beyond

Based upon the success of the 2023 program, and
upon learning that there was a continuing demand for
the Radio Merit Badge, MARC and DECT decided to
repeat the Radio Merit Badge program at the 2024
MARC/DECT Field Day operation.

The Alfred E. Friend, Jr., W4CF, Educational Activities
Fund, which is administered by the ARRL Founda-
tion, generously awarded a grant to cover the costs

of instructional materials for the Radio Merit Badge
program. The grant enabled John to compose a
comprehensive handout that covered all the knowledge
requirements for the Radio Merit Badge and to have it
commercially printed.

The Radio Merit Badge program was held on June
22,2024, at the MARC/DECT Field Day site at the
Damascus Volunteer Fire Department Activities Center.
As the Scouts arrived, they were greeted by MARC
members and were given a double-pocket folder with
the handout and an amateur radio station log sheet
inside. Sixty Scouts showed up. Adult leaders from the

Seneca District were there to provide supervision and
oversight.

After lunch, the Scouts went to one of the Field Day
stations. MARC or DECT members explained how
the stations worked and mentored the Scouts as they
made their contacts.

MARC and DECT members who were at the Field

Day site brought handheld transceivers for the Scouts
to use. Members who were not at the Field Day site
monitored one VHF-FM and two UHF-FM repeaters for
contacts with the Scouts.

Fifty-eight Scouts completed all requirements for the
Radio Merit Badge at the 2024 MARC/DECT Field
Day. The other two Scouts arranged to complete
the remaining requirements at the Rockville Science
Center.

MARC and DECT will repeat the Radio Merit Badge
program at the 2025 MARC/DECT Field Day on
Saturday, June 28, 2025.

All photos provided by the author.

ARRL Special Service Clubs

ARRL offers the Special Service Club (SSC)
program for clubs that demonstrate that
they’re working to improve the amateur radio
community by completing special projects,
holding license classes, and working with
local groups on events, among other activities. Visit www.
arrl.org/ssc-application for more information about this
program. Below is a list of new and renewing SSCs as of
December 30, 2024.

Renewing SSCs
Cuyahoga Falls ARC, W8VPV
Keystone VHF Club, W3HZU

Cuyahoga Falls, OH
York, PA

Sign Up for ARRL Club News

Read the monthly ARRL Club News e-newsletter to
find out more about what clubs are doing to advance
amateur radio in their communities and within the
hobby. To opt in to monthly email delivery of ARRL
Club News, log in to www.arrl.org and select
“E-Newsletters and Notifications” on your account
web page.
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Steve Goodgame, K5ATA, sgoodgame®@arrl.org

Ham Media Playlist

KK6USY Ham Radio Adventures

Chuck Thompson, KK6USY, started his
adventure into the world of radio when he
was in high school, taking an interest in

CB radio. Chuck’s father had purchased a
new radio and antenna, and Chuck helped
him install it on the house. As he listened to
people on the radio, his curiosity grew.

Later in life, Chuck worked for the fire
department and was given an old CB
antenna from people he served on a
medical call. While doing research on how
to restore the antenna, he stumbled across
www.dxwatch.com. Chuck joined a group
of CB and ham radio operators and started
learning about amateur radio.

Creating a YouTube Channel

As the 11-meter band slowly died out, Chuck wanted
more. He found a site where he could take his amateur
radio exam and passed. Having already obtained

a Kenwood TS-430S, Chuck knew how to listen to
people on the bands, but still didn’t understand how to
operate the radio otherwise. He had made friends with
Gary Killion, WOFNB, while on www.dxwatch.com,
and Gary became Chuck’s mentor, helping him find his
way into amateur radio.

As Chuck’s interest in amateur radio grew, he started
experimenting and building antennas. His friends

Chuck, KKBUSY, lays out and explains the equipment needed to build a
rotatable dipole antenna.
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Chuck’s, KK6USY, completed cubical quad antenna.

often encouraged him to share some of his builds
on video. It wasn’t until he went on a Summits on
the Air (SOTA) trip to Mt. Pacifico with several ham
radio operators, including Josh Nass, KIGNAZ, from
the Ham Radio Crash Course channel, along with
several other YouTube content creators, that Chuck
really started to consider creating a YouTube channel.
After watching some of the videos that the group of
SOTA activators posted, Chuck created his channel,
“KK6USY Ham Radio Adventures” (www.youtube.
com/@KK6USYHamRadioAdventures).

Antenna Builds

Chuck’s channel currently has almost 16,000
subscribers. Many of his videos harken back to
his early interest in antennas. He tries to create
antenna build videos using items that many
hams may already have at home, making it
easier for the average person to try their hand at
antenna building.

An example of Chuck combining everyday mate-
rials and other projects, such as 3D printing, to
build an antenna is the video titled “DIY Cubical
Quad Antenna anyone can Build!” (https://
tinyurl.com/kk6usy-quad). Chuck starts by
going to Home Depot to get pricing on the mate-
rials (for those who may not have the items for
the build). In this video, Chuck steps viewers
through the process of building a portable/hand-
held cubical quad antenna.
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Chuck, KK6USY, demonstrates drilling into the C channel while building his clamp.

Chuck explains some of the challenges he faced, such
as when the poles he was using for spreaders were

a different size than he had planned for. He demon-
strates how he modified the 3D-printed hardware using
Tinkercad, a free program for modeling 3D objects for
printing. It’s always nice when HamTubers keep these
moments in their videos, as viewers often encounter

Chuck, KK6USY, demonstrates the completed
C-clamp antenna mount.

similar problems and can learn
some strategies to work around
them.

Keeping with his love of helping
hams build inexpensive antennas,
Chuck created the video “Build
this cheap rotatable dipole. Great
for Field Day and portable use!”
(https:/ftinyurl.com/kk6usy-
dipole) using plans from The
@ P A, ARRL Handbook. In this video,
" "*.‘] . R Chuck steps viewers through the
e v build of a 10-meter dipole antenna
- that can also be used on 15, 17,
' and 20 meters using Y2-inch elec-
trical conduit, scrap wire that’s
similar to what most hams have
on hand, and standard tools.

Chuck then explains hardware choices that he made
and why he chose certain sizes. Understanding that
hams may want to customize their builds rather than
follow instructions verbatim, Chuck gives several
options and ideas on how to attach wire to make the
antenna resonant on various frequencies.

What good is an antenna without a great way to mount
it and get it on the air? If you're crafty and have the
right equipment, KK6USY Ham Radio Adventures has
an option for you in the video titled “DIY C-clamp, How
to build a C-clamp from c-channel for Wolf River Coil,
MPAS, or just a outdoor light” (https://tinyurl.com/
kk6usy-clamp).

Unlike most HamTube videos, this one has no talking.
Chuck builds a beautiful clamp mount solution and
shows viewers the build. Rather than talking, Chuck
does some fantastic camera work and demonstrates
the steps, setting the footage to music. This is a great
way to foster ideas in viewers and spark their creativity.
Note that this build is more involved than many of

the builds on Chuck’s channel, but the end result is
amazing.

If you're looking for a fun channel that will make you
want to get into the shack and build something new,
check out KK6USY Ham Radio Adventures. Chuck is
bound to have something for everyone.
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Bernie McClenny, W3UR, w3ur@arrl.org

How’s DX?

VU4 — The Andaman

and Nicobar Islands

The Andaman and Nicobar Islands were on the first
official list of entities for the ARRL International DX
Contest, as well as the postwar DX Century Club
(DXCC) list published in the February 1947 issue of
QST. The islands are between the Bay of Bengal and
the Andaman Sea, in CQ Zone 26. Currently, the
Andaman and Nicobar Islands rank number 53 on
Club Log's DXCC Most Wanted List. When | began
DXing, it was on many top 10 lists, along with the
Laccadive Islands (now called Lakshadweep, VU7).

Previous VU4 Activity

The first activation from VU4 was by VU2PB in Port
Blair, around the same time that the postwar list was
published. Also active that year was G3BMJ/VU4 on
Nancowry Island, which is part of the Nicobar Islands.
During the 1960s, DXpeditions were carried out by
VU2ANI, VU2NRA, and VU2DIA. More Indian opera-
tors activated the islands in the early 1970s as VU9KV
and VU7GV. VU2HMD/VU7, VU4APR, and VU4GDG
were Andaman and Nicobar DXpeditions by teams
from India during the mid-to-late 1980s. Many will
remember the 2004 VU4NRO and VU4RBI DXpedi-
tions conducted by members of the National Institute
of Amateur Radio, when a major earthquake struck
nearby Aceh, Indonesia. Shortly after, Devulapalli
Bharathi, VU4RBI (VU2RBI), was on the air giving
details of not only the earthquake, but the tsunami that
followed. She was busy passing traffic to mainland
India. Two years later, | had the pleasure of being one
of the 30 international and almost 40 Indian operators
conducting the VU4AN DXpedition. There has been an
activation almost every other year since then: VU2MY
and VU4RG (2008), VU4CB (2011), VU4CB and
VU4KYV (2014), VU4A and VU4l (2015), VU4YC (2017),
VU4G (2018), VU4W (2022), VU4N (2023), and VU4A
(2024).

Despite all of this somewhat recent activity, the
Andaman and Nicobar Islands are still number 53 most
wanted worldwide. The continental breakdown is 153
in Asia, 118 in Oceania, 69 in Europe, 67 in Africa, 49
in South America, and 33 overall in North America.
They are 53 in the western half of North America, and
28 in the eastern half. By mode, the islands are 59
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most wanted worldwide for CW, 57 for digital, and 54
for SSB.

March VU4X DXpedition

In July 2024, members of the DX Adventure team
announced their plans to go to South Andaman Island
in March 2025. They have previously been active

as 4U100Q0 in 2023 and JW@X and JW100QO in
2022. This time, they will operate as VU4X on 160 —
10 meters on CW, SSB, FT4, FT8, and RTTY. You
can see a list of their targeted transmit frequencies at
www.dx-adventure.com/en/vudx-hf-radio-setup.

Many have asked why they will not be on 6 meters,
especially given that we are at the peak of Solar Cycle
25. Unfortunately, India allows only 25 W FM on 6
meters. The team has requested temporary permis-
sion for other modes and more power. As of press
time, they have not received a final decision or positive
response.

They plan to have six stations active around the clock.
To do that, they will have 12 operators, including Marc,
ON4AMX; Patrick, ON4HIL; Max, ON5UR; Pascal,
ONS5RA; Karel, ON5TN; Marc, ON6CC; Jonas,
ONTYFT; Geert, ON7USB; Franky, ON7RU; Francis,
ONB8AZ; Ron, PABEWP, and Marcel, PA9M.

The VU4X team’s antennas will include five-band
Spiderbeams on the higher bands, verticals on 30, 60,
80, and 160 meters, and a four square on 40 meters.
They will have separate receive antennas for the low
bands.

The pilot stations (the people who are the liaisons
between the DXpedition team and the DX community)
will be Bjorn, ON9CFG, for Europe; Champ, E21EIC,
for Asia, and Peter, W2IRT, for North America. Tim,
MQURX, will be handling the QSL duties. You will need
to use his online QSL reply system at www.mOurx.
com/ogrs/logsearch.php. For the latest informa-

tion about VU4X, watch the team’s website at www.
dx-adventure.com/en/home-eng or follow your
favorite DX outlet.



DX News from
Around the World

VK9 — Indian Ocean

A team of four Germans and
two Australians are heading to
the Indian Ocean to operate
from both VK9 islands. Their
first stop will be Christmas
Island, and they’ll be on the air
as VK9XU from February 18 to
March 4. The team includes leader Guenter, DL2AWG;
Elmar, DF4GV; Heye, DJ9RR; Rainer, DL2AMD; Steve,
VKBSJ, and Alan, VK6CQ (VK@LD). They will have
three stations running around the clock on CW, SSB,
RTTY, FT4, and FT8 (Fox and Hound or SuperFox).
Listen for them on 160 — 6 meters. They can run only
400 W on SSB and 100 W on all other modes, per
Australian law. For antennas, they will be using a
hexbeam on 14 — 50 MHz, a DX Commander on 14 —
28 MHz, a rhombic on 24 and 18 MHz, a vertical for 1.8
and 3.5 MHz, a J-pole on 10 MHz, and a five-element
Yagi for 50 MHz. After the Christmas Island opera-
tion, they will move to Cocos (Keeling), where they will
be operating as VK9CU on March 4 — 11. QSL cards
will be handled either directly or by DL2AWG via the
German QSL bureau. Three months after the DXpedi-
tion, they will upload all contacts to Logbook of The
World® (LoTW®). Updates for this double DXpedition
can be found at www.qrz.com/db/VK9XU.

The Caribbean

World traveler Michael Noertemann, DFSAN,
announced that he’s headed back to the Caribbean.
His first stop will be the French side of St. Martin on
February 19 — 27, and he’ll be primarily operating as
FS/DF8AN. But during the French REF Contest, he'll
be operating as TO8AN. After that, from February 28
to March 1, he’ll be on the air as V26MN on Antigua.
On March 1 — 9, Michael will be on Montserrat as
VP2MMN before heading back to Antigua as V26MN
on March 9 — 10. The end of his DXpedition will take
him back to St. Martin as FS/DF8AN on March 10 — 11.
Throughout his trip, watch for him on 80 — 6 meters
on CW, digital modes, and maybe SSB. While oper-
ating as VP2MMN, Michael’s main goal will be making
contacts on 5 MHz, as well as focusing on Asia and
Oceania on all bands. QSL directly — only to DF8AN.

TY — Benin

Gerard, aka “GG,”
F5NVF, will be on
holiday operating as
TY5C from January
10 to April 2, 2025.
Look for him on

CW and FT8 and,
according to him, “very little SSB.” He'll be on HF and
possibly 6 meters. GG will have an Icom IC-7300 with
wires and a Spiderbeam. QSL via F5RAV and then
LoTW. He will be livestreaming the log at https://
clublog.org/livestream/TY5C.

6Y — Jamaica

During the October

2024 DX Féile Conven-
tion, the EIDX Group
(EIDXG) announced their
upcoming 6Y7EI DXpe-
dition to Jamaica. In a
joint statement, EIDXG
said, “Although Jamaica
is #203 on [Club Log’s DXCC Most Wanted] List, the
group is expecting to have great pileups and a lot of
fun.” They plan to be on the air on March 12 —24 on
160 through 6 meters. The operators will be Heye,
DJ9RR; Enda, EI2ll; Thos, EI2JD; Pete, EI4GZB; Jim,
El4HH; John, El4L; Jeremy, EISGM; Dermot, EIGFM;
Charlie, EI8JB; David, EI3IXB; Declan, EI9HQ, and
Ken, OZ1IKY. They added that their operating location
will be from “the north side of the island, with large
grounds and a sea path to North America and Europe.”
QSL via M@OXO.

QSL Bureau

Do you have DX QSL cards at your incoming QSL
bureau? Do you have funds/envelopes on file so that
your QSL bureau sorter can mail them to you? Every-
thing you need to know about incoming and outgoing
QSL bureaus can be found at www.arrl.org/qsl-
service.

Wrap-Up

That's it for this month, with special thanks to DF8AN,
DL2AWG, EIDXG, F5RAV, ON5UR, and The Daily
DX for making this month’s column possible. Please
send your DX news, DX club newsletter, and photos
to w3ur@arrl.org. Until next month, see you in the
pileups! — Bernie, W3UR.

March 2025 87



Jon Jones, N@IK, nOjk@arrl.org

The World Above 50 MHz

New Year’s 6-Meter F2, the
Quadrantids, and Another Solar Peak

There were few F2 openings on 6 meters in December
2024. For most of the month, the solar flux was below
the magic 200 level. Hopes were high after Christmas,
as a big coronal mass ejection (CME) was predicted
to impact at that time, but it didn’t. A strong G4-class
geomagnetic storm took place in the morning on New
Year’s Day, however, and it sparked F2 on 6 meters for
North America. The CME that caused the storm struck
on December 31. The impact initially looked like a

dud, until the Bz went south, and solar wind poured in.
From my location in Kansas, | noted that many strong
Caribbean stations were in, such as FG5GH, J69DS,
the J75K DXpedition, J73ESL, J88BTI, and several

in Puerto Rico. At 1515 UTC, Jean-Pierre, P43A,
appeared with a +19 dB signal, and | worked him.
There were large pileups for the DX stations on 50.313
MHz. | checked 50.318 MHz for signals, but there was
no one there.

A second CME impact took place on January 4 with a

G1-class geomagnetic storm. This led to another good
F2 opening, and | noted signals from PJ2/KB7Q, XE1L,
YV5LMW, and call sign regions HC, HK, HP, KP4, and
TI. I made a contact with HC1BI (FI09) at 1529 UTC.

Robert Wood'’s, W5AJ, portable setup deployed in rare grid DM83 during the
Quadrantids on January 3, 2025. [Robert Wood, W5AJ, photo]
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HP2DFA created a large pileup, and there was strong
F2 backscatter; | received backscatter stations ranging
from KI1TEO in New England to Arizona. Mike, KC@Y,
logged 5K6RM on FT8, and John Lock, KF@M, noted
that 5K6RM later went to FT4. John operated on FT4 in
December to work TO9W.

Great Conditions During Quadrantids
The Quadrantid meteor shower peaked on January

3 at around 1700 UTC, according to observers.
Robert Wood, W5AJ, went to rare Fred Fish Memorial
Award (FFMA) grid DM83 that morning and worked
55 stations on 6-meter meteor scatter, some via Eg,
and two via F2. He also logged KP4AJ and NP4EI on
MSK144, probably as a result of F2. In only 1 minute, |
logged Robert on MSK144 at 1627 UTC — his signals
were +14 dB! KFOM, KC@Y, and WQ@P worked W5AJ.

A Possible Second Solar Cycle Peak

In October 2024, the National Oceanic and Atmo-
spheric Administration (NOAA) announced that we
have reached the peak of Solar Cycle 25, and some
pundits have said 6-meter operations will be heading
downhill. But a second Solar Cycle

25 peak could be on the way. If you
review the most recent solar cycles
(21, 22, 23, and 24), you'll find that
each has had two peaks. The second
peaks of Solar Cycles 23 and 24 were
stronger than their initial ones. Typi-
cally, the second peak of a solar cycle
occurs about 2 years after the first.
This is because sunspots appear on
one hemisphere of the sun when a
new solar cycle starts, and then they
switch to the other hemisphere as the
cycle progresses. This is known as
north — south hemispheric asymmetry.
So far, Solar Cycle 25’s sunspots
have been in the sun’s southern hemi-
sphere. If the northern solar hemi-
sphere gets the number of sunspots
we're seeing now, hams can look
forward to another round of great oper-
ating conditions. On this topic, Carl



Luetzelschwab, KOLA, said, “I
think we’ll have to wait and see.”

On the Bands

50 MHz. On the afternoon of
December 1, Alaska was in

to Colorado and Kansas. Jim,
AD1C (DM79), noted Alaskan
signals for more than an hour
and a half. KFOM logged
several. EABAQV worked VU4A
at 17707 UTC. On December 3,
K1HTV worked EI4DQ. Larry
Lambert, NGLL, was in grid
EN20 on December 5. He made
25 contacts, which were all on
FT8, except for one with K5XI
(DM52) on Q65. Bill, KEDEQ,
worked Larry on FT8 for a new
FFMA grid. UT1FG/MM was in rare FFMA grid EL58,
but he made only one contact. On December 9, Steve,
NN4X, noted stations in from Europe via F2, including
HA8CE in Hungary. Rich, KIHTV, had stations in from
Germany and England (G4IFX, G4RRA) that day.

W5AJ went to rare grid DL79 during the Geminid
meteor shower. Robert operated that Friday evening
and made 33 contacts via MSK144, including one

with KFOM and another with KC@Y. He observed that
meteor-scatter conditions improved as the evening
went on. He made two contacts from grid DM70 on his
way home.

On December 19, | logged XE2KK (DL96) and
N7BHC (EL15) via Eg. That afternoon, | noted a strong
opening to Arizona and worked more than 20 stations,
including N7NT (DM43), whose signal was +20 dB.
On December 21, there was strong sporadic E across
eastern North America that started shortly after
sunrise.

Hawaii made a brief appearance in the Midwest that
afternoon. Mike, KC@Y, and John, KFGM (both EM17),
logged KH6TU on Maui. It’s unclear whether this was
the result of multi-hop sporadic E or an Eg link to F2.

| observed strong single-hop Eg to California at that
time, and | worked Dan, NAGMG/P, in rare grid DM15.
Dan was running 500 W to an M2 Antenna Systems
6M5XHP elevated 18 feet. He made 39 contacts from
DM15, including one with KH6HI (BLO1). Al, WA2VJL
(EL16), also worked KH6HI. Mike and John later
worked ZL7DX during a short opening that was likely
the result of an Eg link to transequatorial propagation
(TEP). Mike uses only a Moxon antenna. Ron, K3FR,
reported a rare late-night sporadic-E opening to the

Midwest on December 22, from 0420 to 0700 UTC. On
December 29, Tim, NOTB, logged F4VPC and 21 other
European stations via F2. On January 2, Gustavo,
HD8FG, was into the Midwest, and WQ@P (EM19) and
KFOM logged him at 1604 UTC after calling for almost
an hour. WQ@P also worked CE2SV.

144 MHz. On December 7, PY1MHZ worked Garry,
ZD7GWM, via TEP from 3,770 kilometers away.

Garry was running 50 W and a Diamond Antenna
X700 vertical. This was the first known contact
between Brazil and St. Helena Island on 2 meters. On
December 9, Yuri, UT1IFG/MM, worked LU7MC via
TEP while south of Florida. On December 14, NZ3M
(FN10) worked UT1FG/MM (GMO09) on MSK144 at
1308 UTC. K5ND noted that via tropospheric propaga-
tion, he logged UT1FG/MM in three grids in the Gulf of
Mexico.

1296 MHz. From Delaware, WA3QPX used 250 W
and a 12-foot parabolic dish to work Grant, VE6TA, on
December 18. The contact led to Grant earning his
Worked All States (WAS) Award on 23 centimeters.

Here and There

V260C is remotely operated by N3OC, and PJ2/KB7Q
is remotely operated by KB7Q.

On January 6, Robert Sutton, ZL1RS, earned his WAS
on 6 meters thanks to a contact with WA3QOX in
Delaware. He had been pursuing WAS on 6 meters for
39 years.

This year’s next major meteor shower will be the Eta
Aquarids, peaking at about 57.1 meteors per hour at
9:00 AM CST on May 6. This information is courtesy of
K6ML.
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US Amateur Radio Bands

US AMATEUR POWER LIMITS — FCC 97.313 An amateur station must use the minimum transmitter power necessary to
carry out the desired communications. (b) No station may transmit with a transmitter power exceeding 1.5 kW PEP

Amateurs wishing to operate on either 2,200 or 630 meters

must first register with the Utilties Technology Council online at ~ 7.000 7.075 7.100
https:/lutc.org/plc-database-amateur-notification-process/

You need only register once for each band.

2,200 Meters (135 kHz)
EAG

135.7kHz 1 WEIRP maximum  137.8 kHz

630 Meters (472 kHz)

5 W EIRP maximum, except in Alaska within 496
miles of Russia where the power limitis 1 W EIRP.

479 kHz

160 Meters (1.8 MHz)
Avoid interference to radiolocation operations
from 1.900 t02.000 MHz

EAG

1900 2.000 MHz
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E

G

NT
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35 3600
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CW, 5332 53148 535385 5373 54|05 kHz

Di §
Y e EAG
kHz

(100W)
UsBl— -

5330.5 53465 5357.0 53715 54035 KHz

General, Advanced, and Extra licensees may
operate on a secondary basis with a maximum ERP
0f 100 W (relative to a half-wave dipole antenna).

40 Meters (7 MHz)

7.300 MHz

[TU 1,3, & stations in 2 that are west
of 130° west or below 20° north

E
A

G

VUL

7475 NT

MMM

LA

1.025

N.T outside region 2 (200 W)
1125

See Sections 97.305(c), 97.307(f)(11) and
97.301(e). These exemptions do not apply to
stations in the continental US.

30 Meters (10.1 MHz)

Avoid interference to fixed services outside the US.

200 Watts PEP EAG

10.100

10.150 MHz

20 Meters (14 MHz)

14,000

14.025

14150

14.350 MHz

E
A

14175 G

14.150 14.225

17 Meters (18 MHz)

18.068

18.110

EAG
18.168 MHz

15 Meters (21 MHz)

21.000

21.025

21.200 21450 MHz

E
A
G
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(200W)

21225
21215
21.200

12 Meters (24 MHz)

[ 0

24.890

24930
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10 Meters (28 MHz)

28.000 28.300 29.700 MHz

EAG
NT
2000)
28000 2850

504 6 Meters (50 MHz)

500
144.1° 2 Meters (144 MHz)

EAGT
148.0 MHz

1.25 Meters (222 MHz)

144.0

EAGT
N(25W)

2250 MHz

2190 2200

220

*Geographical and power restrictons may applyto a bands
above 420 MHz. See FCC Part 97.303 for information about
your area.

70 cm (420 MHz)*

EAGT

4200 450.0 MHz

33 cm (902 MHz)*
EAGT

902.0 928.0 MHz

o 23em(140MH2" 400 g

EAGT
N(5W)

1210 1295

Alllicensees except Novices are authorized all modes
on the following frequencies:

2300-2310MHz ~ 10.0-10.5GHz
2390-2450 MHz ~ 24.0-24.25 GHz
3400-3450 MHz ~ 47.0-47.2 GHz
5650-5925 MHz ~ 76.0-81.0 GHz

3 No pulse emissions

122.25-123.0 GHz
134-141 GHz
241-250 GHz
All above 275 GHz

The National Association for

Amateur Radio®

KEY

Note:
CW operation is permitted throughout all
amateur bands.

MCW is authorized above 50.1 MHz,
except for 144.0-144.1 and 219-220 MHz.

Test transmissions are authorized above
51 MHz, except for 219-220 MHz

| |=RTTY and data

[ | = phone and image
il

= USB phone, CW, RTTY,
and data

] = Fived digital message
forwarding systems only

E = Amateur Extra
A= Advanced

G = General

T = Technician

N = Novice

See www.arrl.org/bana-plan for
detailed band plans.
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Convention and Hamfest Calendar

Abbreviations

Spr = Sponsor
Tl = Talk-in frequency
Adm = Admission

HANDICAP ACCESS

FIELD CHECKING OF QSL CARDS
REFRESHMENTS

SEMINARS / PRESENTATIONS
TAILGATING

VE SESSIONS

<=—wnwoxEOIT

Alabama (Daleville) — Apr. 5 HRTV

8 AM — noon. Spr: Daleville Area Amateur Radio Service. Cul-
pepper Park, 290 S. Daleville Ave. Adm: Free.
https://daleville.us/daleville-area-hamfest

Alabama (Fort Payne) — Mar. 22 HRTV

8 AM — noon. Spr: DeKalb Co. ARC. DeKalb Co. VFW Post
3128 (fairgrounds), 151 18th St. NE. TI: 147.27 (100 Hz). Adm:
$5. http://w4adgh.org/meet

Arkansas (Dardanelle) — Mar. 8 HQRSTV

8 AM — 3 PM. Spr: Arkansas River Valley Amateur Radio Foun-
dation. Dardanelle Community Center, 2059-2099 AR-22. TI:
146.82 (131.8 Hz). Adm: $10. www.arvarf.com

California (Loomis) — Mar. 22 HRSTV

8 AM — 3 PM. Spr: Sierra Foothills ARC. Loomis Historic Train
Station, 5775 Horseshoe Bar Rd. T/: 146.535. Adm: Free.
https://hamfest.w6ek.org

Colorado (Longmont) — Apr. 5 SV

9 AM — 1 PM. Spr: Longmont ARC. Boulder Co. Exhibit Center,
9595 Nelson Rd. T/: 147.27 (100 Hz), 448.80 (88.5 Hz). Adm:
$5. http://w0eno.org

Connecticut (Southington) — Mar.30DFHV

8 AM — 2 PM. Spr: Southington ARA. Southington High School,
720 Pleasant St. TI: 147.345 (151.4 Hz), 444.20 (151.4). Adm: $7.
Email: kThsn@cox.net

lllinois (Dixon) — Mar. 16 DHRV

7:30 AM —noon. Spr: Sterling Rock Falls ARS. Sauk Valley
Community College Gym, 173 IL-2. TI: 146.85 (114.8 Hz). Adm:
$8 Advance, $10 door. www.w9mep.org

lllinois (Godfrey) — Mar. 15 HSV

7 AM — noon. Spr: Lewis and Clark Radio Club. Lewis and
Clark Community College, 5800 Godfrey Rd. TI: 145.23 (79.7
Hz). Adm: $4 Advance, $5 door.
https://k9ham.org/2024/05/21/hamfest-2025

Indiana (Brazil) — Mar. 22 FHR

8 AM — noon. Spr: Wabash Valley ARA, Inc. Clay Co. 4-H Fair-
grounds, 6550 N. State Rd. 59. TI: 146.685 (151.4 Hz). Adm:
$10. www.w9uuu.org/hamfest/hamfest_2025.pdf

Indiana (Columbus) — Apr. 5 HRV

8 AM — noon. Spr: Columbus ARC. Columbus North High
School, 1400 25th St. TI: 146.79 (103.5 Hz). Adm: $5.
http://carcnet.net

lowa (McClelland) — Mar. 1 HRV

8 AM — noon. Spr: Southwest lowa ARC. McClelland Town Hall,
117 Main St. TI: 442.225 (136.5 Hz). Adm: $5.
https://swiradio.org

Kentucky (Cave City) — Mar. 22 HRSTV

7:30 AM — noon. Spr: Mammoth Cave ARC. Cave City Conven-
tion Center, 502 Mammoth Cave St. T/: 146.94 (114.8 Hz). Adm:
$5. http://ky4x.org

Kentucky (Elizabethtown) — Apr. 5 HRTV

8 AM. Spr: Lincoln Trail Club. State Fire and Rescue Training
Facility, 630 College Street Rd. TI: 146.98. Adm: $10. Email:
enginr@comcast.net

Louvisiana (Rayne) — Mar. 21 - 22 HRSTV

Fri. 3 PM — 8 PM, Sat. 8 AM — 2 PM. Spr: Acadiana DX As-
sociation. Rayne Civic Center, 210 Frog Festival Dr. TI: 147.04
(103.5 Hz). Adm: $10. www.acadianadx.org

Michigan (Lowell) — Mar. 23 HRV

9 AM — 1 PM. Spr: Lowell Amateur Radio Youth Club. Lowell
High School, 11700 Vergennes St. TI: 147.37, 147.97 (162.2 Hz).
Adm: $7; students, free. http://amateurradioyouth.club

Minnesota (Buffalo) — Mar. 22 HQRYV

8 AM — noon. Spr: Maple Grove Radio Club. Buffalo Civic
Center, 1306 County Road 134. TI: 147.00 (114.8 Hz). Adm: $10.
Email: kOltc@kOltc.org

New Hampshire (Hampton) — Apr. 5FHRTV

8 AM — noon. Spr: Port City ARC. St. James Masonic Lodge,
77 Tide Mill Rd. TI: 145.15 (127.3 Hz). Adm: $5.
www.wiwgm.org

New Jersey (Parsippany-Troy Hills) — Mar. 22 HR
8 AM — noon. Spr: New Jersey Antique Radio Club. Parsippany
PAL, 33 Baldwin Rd. Adm: $7. www.njarc.org

ARRL NORTH DAKOTA STATE CONVENTION
March 29, Bismarck, North Dakota

HRSV
8 AM — 1 PM. Spr: Central Dakota ARC. Bismarck Public
Schools Career Academy, 1221 College Dr. TI: 146.85. Adm:
Freewill donation. http://w0zrt.com

Ohio (Cuyahoga Falls) — Apr. 5 HQRSV

8 AM — 1 PM. Spr: Cuyahoga Falls ARC. Emidio & Sons Expo
Center, 48 E. Bath Rd. TI: 147.27 (110.9 Hz), 444.85 (110.9 Hz).
Adm: $7 Advance, $8 door. www.cfarc-hamfest.org

Ohio (Elyria) — Mar.9DH

9 AM - noon. Spr: Northern Ohio ARS. Lorain Community Col-
lege Spitzer Conference Center, 1005 N. Abbe Rd. T/: 146.70
(110.9 Hz). Adm: $10.
www.noars.net/hamfests/winter-hamfest

Oklahoma (Altus) — Mar. 29 HRTV

8 AM — 3 PM. Spr: Altus Area ARA, Prairie Dog ARC. Altus
Community Center, 401 Falcon Rd. Ti: 442.05 (100.0 Hz). Adm:
$5. http://ok.arrl.org/altus

Pennsylvania (Elizabeth) — Apr. 6 HRTV

8 AM — noon. Spr: Two Rivers ARC. Lincoln Borough VFD No.
184 social hall, 4312 Liberty Way. TI: 147.12 (131.8 Hz). Adm: $5.
https://trarc.org

Pennsylvania (Greensburg) — Mar. 29 HR

8 AM — 1 PM. Spr: Westmoreland Emergency Amateur Radio
Service, Inc. Greensburg Masonic Center, 349 Donohoe Rd. TI:
147.18 (131.8 Hz). Adm: $5. www.wc3ps.org
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South Carolina (Batesburg-Leesville) — Apr. 5T

8 AM — 1 PM. Spr: Ridge ARC. Shealy’s Bar-B-Que parking lot,
340 E. Columbia Ave. TI: 147.255 (123.0 Hz). Adm: Free.
www.w4rrc.org

Tennessee (Sevierville) — Mar. 15D HRSTV

8 AM — 2 PM. Spr: Sevier Co. ARS. Sevier Co. Fairgrounds,
754 Old Knoxville Hwy. TI: 146.94 (118.8 Hz). Adm: $5.
http://seviercountyhamfest.org

Tennessee (Trenton) — Mar. 22 HQRSTV

8 AM —2 PM. Spr: Area Wide ARA. National Guard Armory,
1460 Industrial Park Dr. TI: 146.865 (127.3 Hz). Adm: $5. Email:
hcarc.na8x@gmail.com

ARRL WEST TEXAS SECTION CONVENTION
March 15, Midland, Texas

HQRSTV
8 AM — 2 PM. Spr: Midland ARC. MLK Community Center,
2300 Butternut Ln. T/: 147.30 (88.5 Hz). Adm: $10 Advance,
$12 door. https://hamfest.w5qgg.org

ARRL TEXAS STATE CONVENTION
March 7 — 8, Rosenberg, Texas

HQRSTV
Fri. noon — 6 PM, Sat. 8 AM — 3 PM. Spr: Brazos Valley ARC.
Fort Bend Co. Fairgrounds, 4310 TX-36 S. TI: 146.940, 167.9.
Adm: $10 Advance, $15 door. https://houstonhamfest.org

Virginia (Vienna) — Mar. 9 HQTV

8 AM — 2 PM. Spr: Vienna Wireless Society. Oakton High
School, 2900 Sutton Rd. TI: 146.52, 146.684 (110.9 Hz),
448.375. Adm: $10 Advance plus small service fee, $15 door.
https://viennawireless.net/wp/events/winterfest

Wisconsin (Jefferson) — Mar. 16 HRV

7 AM — noon. Spr: Tri-County ARC. Jefferson Co. Fair Park
activity center, 503 N. Jackson Ave. TI: 145.49. Adm: $10 Ad-
vance, $15 door. Email: mzore@sterlingtech.net

Wisconsin (Onalaska) — Mar. 1 FHQRYV

8 AM — noon. Spr: Mississippi Valley ARA. Onalaska American
Legion, 731 Sand Lake Rd. TI: 147.09 (131.8 Hz), 145.46 (sim-
plex). Adm: $5. http://mvara.net

To All Event Sponsors

Before making a final decision on a date for your
event, you are encouraged to check the Hamfest and
Convention Database (www.arrl.org/hamfests-and-
conventions-calendar) for events that may already
be scheduled in your area on that date. You are also
encouraged to register your event with HQ as far in
advance as your planning permits. See www.arrl.org/
hamfest-convention-application for an online regis-
tration form. Dates may be recorded up to 2 years in
advance.

Events that are sanctioned by ARRL receive special
benefits, including an announcement in these listings
and online. Sanctioned conventions are also listed in
The ARRL Letter. In addition, events receive donated
ARRL prize certificates. Once the form has been
submitted, your ARRL Director will decide whether to
approve the date and provide ARRL sanction.

The deadline for receipt of items for this column is the
1st of the second month preceding publication
date. For example, your information must arrive at HQ
by April 1 to be listed in the June issue. Information

in this column is accurate as of our deadline; contact
the sponsor or check the sponsor’s website for pos-
sible late changes, driving directions, and other event
details. Please note that postal regulations prohibit
mention in QST of games of chance, such as raffles or
bingo.

Promoting your event is guaranteed to increase atten-
dance. As an approved event sponsor, you are entitled
to special discounted rates on QST display advertising
and ARRL web banner advertising. Call ARRL’s toll-free
number at 1-800-243-7768, or email ads@arrl.org.

Don’t Envy the Book Author; Become One!

ARRL is the largest amateur radio book
publisher in the world, and we’re looking for new authors.

ARRL provides:

¢Technical vetting by experienced engineers

+Professional editing
¢Technical illustration
+Book design
+Marketing and publicity

Email your proposal to gst@arrl.org
(no telephone calls, please). Send a

short outline of your idea, including a list of
chapter topics, and a sample of your writing.
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Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org/special-event-stations

Special Event Stations

Working special event stations is an enjoyable way to help commemorate history.

Many provide a special QSL card or certificate!

Mar. 8, 1700Z — 2359Z, NI6IW, San Diego, CA. USS Midway
Museum Ship. USS Midway Launched in 1945. 7.250 14.320;
14.070 PSK31; D-STAR on PAPA System repeaters. QSL. USS
Midway Museum Ship COMEDTRA, 910 N. Harbor Dr., San
Diego, CA 92101. www.qrz.com/db/ni6iw

Mar. 9 — Mar. 10, 1900Z — 19002, K7U, Twin Falls, ID. Magic
Valley Amateur Radio Club. Idaho QSO Party — Spud Run.
7.260 14.260 21.335. Certificate. K7U, 6424 Ustick Rd., Nampa,
ID 83687. Operating from Canyon County.
www.idahogsoparty.org

Mar. 14 — Mar. 15, 1800Z — 0100Z, N3P, Princeton, NJ. David
Sarnoff Radio Club. Pi Day. 7.031 7.227 14.031 14.314. QSL.
Don Corrington, AK2S, 7 Pinewald Ln., Burlington, NJ 08016-
3421. www.n2re.org

Mar. 15, 1300Z - 1900Z, N4SRC, Kissimmee, FL. Solivita Radio
Club. Solivita Car Show. 14.074 18.124 21.074 24.980. QSL.
Solivita Radio Club, 307 Bell Tower Crossing W., Kissimmee,

FL 34759. FT8 on all frequencies (10 through 40 meters).
Frequencies may change. See website for updates.
www.solivitaradioclub.weebly.com

Mar. 22, 1400Z — 2000Z, WABKM, Macon, GA. Macon
Amateur Radio Club. Cherry Blossom Special Event Station.
7.225 14.240. Certificate. Macon Amateur Radio Club, 305 Mill-
wood Ct., Macon, GA 31210.
www.maconamateurradioclub.wordpress.com

Write for QST

Certificates and QSL cards: To obtain a certificate from
any of the special event stations offering them, send your
QSO information along with a 9 x 12-inch self-addressed,
stamped envelope (3 units of postage) to the address listed
in the announcement. To receive a special event QSL card
(when offered), be sure to include a self-addressed, stamped
business envelope along with your QSL card and QSO infor-
mation.

Special Events Announcements: For items to be listed in
this column, use the ARRL Special Events Listing Form at
www.arrl.org/special-events-application, or email informa-
tion to events@arrl.org.

Submissions must be received by ARRL HQ no later than the
1st of the second month preceding the publication date; a
special event listing for June QST would have to be received
by April 1. In addition to being listed in QST, your event will
be listed on the ARRL Web Special Event page. Note: All
received events are acknowledged. If you do not receive an
acknowledgment within a few days, please contact us. ARRL
reserves the right to exclude events of a commercial or politi-
cal nature.

You can view all received Special Events at www.arrl.org/
special-event-stations.

The membership journal of ARRL is always open to manuscript submissions from ham radio operators.

QST looks for material that appeals to a broad cross-
section of readers within the diverse amateur radio
community. Feature articles published in QST fall into
one of two broad categories: technical and general
interest.

Technical articles outline a construction project or a
technical concept. General interest articles are “every-
thing else” that’s not technical: recaps of DXpeditions,
grid expeditions, or public service activities, or per-
sonal accounts of trying a new mode or style of operat-
ing — anything relating to operating or the ham radio
avocation.

Whether your manuscript has a technical or general
focus, a strong “how-to” component will make it stand

out. Readers should come away from the article with
specific ideas for recreating your experience.

General interest submissions should be in the range of
1,200 — 1,800 words, with 3 — 5 high-resolution images.
Technical article submissions may be longer and include
more images, as the subject matter requires (for example,
if there are step-by-step instructions for a build project).
Please submit images as separate attachments (rather
than embedded in your manuscript), and include caption
information for all images at the end of your manuscript.
Send all manuscripts, with images, to gst@arrl.org.

For even more information on what QST is looking for,
and further details on how to submit manuscripts, see
our Author Guide at www.arrl.org/gst-author-guide.
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ARRL VEC Volunteer Examiner Honor Roll

The ARRL VEC Honor Roll recognizes the top 10 Volunteer Examiners in each ARRL Division according to the total number of
ARRL exam sessions in which they have participated since their accreditations. Considering each session requires an average time
commitment of 2 to 4 hours or more, the thousands of hours these VEs have invested represent extraordinary dedication! Whether
you are one of our VE Teams that tests once a week, once a month, or once a year, we want to express our warmest appreciation to

all volunteers for your generous contribution to the ARRL VEC program.

If you are an ARRL VE, you can view your session stats online at www.arrl.org/ve-session-counts.
If you are not a VE, become one today! See www.arrl.org/become-an-arrl-ve.

Volunteer

Examiner Sessions
Atlantic

***Collin Pike, WE4RR 6,982
James McCloskey, NS3K 354
Jobst Vandrey, ACOLP 324
George Brechmann, NS3HBT 322
Donald Rees, K3PCT 304
Edward Genoino, WA2NDA 298
Cully Phillips, N3HTZ 234
Michael Harla, N2MHO 224
William Klepser, Jr., WB2AIV 217
Robert Worek, AG3U 207
Ralph Abbott, WASELQ 207
Central

Ed Wagner, ABO9FN 430
Allan Bukowski, N9ZD 365
Eldon Boehm, NK9U 350
Donald Hlinsky, N9IZU 341
Brian Eder, WBOUGX 314
Robert Begeman, WOKVK 301
Dennis Keyfauver, K3DCK 290
Timothy Pechtold, AA9BV 284
James Rinehart, K9RU 274
Frederick Baguhn, W9GOC 274
David Pritchard, W9QL 262
Dakota

Jeffrey Goodnuff, WOKF 356
John Schwarz, Jr., AEGAL 335
Shep Shepardson, NONMZ 326
Joel Dunham, NC1D 287
Daniel Royer, KEGOR 256
Douglas Nelson, AAGAW 255
James Rice, II, NOOA 239
Larry Larson, KROK 230
Robert Tracy, NOTC 203
Karl Eriksen, WA2DEE 179
Delta

Loma Westmoreland, KU5J 793
Monvel T. Maskew, Jr., KOFQ 767
Terry Partigianoni, W5TMP 647
Elmer McKenzie, Jr., KSMCK 612
Bryan McCammon, KISHAV 442
Rodney Webb, WAWRE 360
John Waters, Ill, KC5FYA 331
Joe Lowenthal, WA40OVO 309
Bobbie Williams, W1BEW 307
Darrell Wiggins, Jr., W4AI 299
Great Lakes

*Charles Tyrrell, KESPCB 1,431
*David Potter, KEBOHG 1,380
Bruce Osmon, KESLT 902
Earl Paazig, W8BR 754
Charles Hall, W8HF 286
William Bogle, Jr., KESFZY 277
Lance Harvala, AB8Y 256
Archie Mack, Sr., AF4AEB 253
Stanley Arnett, Il, AC8W 238
Chris Anderson, K8VJ 233

Accreditation

Date

26-Apr-11
14-Nov-94
23-Jun-08
01-Apr-91
28-Apr-23
10-Jul-85
01-Sep-91
12-Apr-06
09-Jun-99
26-Jul-06
30-May-05

01-Jul-02
01-Jun-92
21-Nov-86
01-Mar-91
01-dan-92
01-Jun-92
29-Dec-22
01-Nov-92
01-Aug-91
16-May-02
12-Apr-01

17-Jun-03
26-Oct-94
12-Mar-01
26-Jul-23
01-Jul-91
01-May-90
04-Dec-00
16-Mar-09
30-Jul-86
08-Jan-90

31-Jan-21
18-Jul-18
27-Nov-07
23-Dec-22
03-Sep-20
21-Mar-17
14-Sep-21
25-May-06
01-Jun-92
02-Jun-23

03-Sep-20
03-Jun-20
16-Nov-18

16-Apr-02

01-Jun-92

08-Jul-20
06-Nov-19
19-Aug-97
06-Sep-84
09-Feb-90

Volunteer

Examiner Sessions
Hudson

Alan Crosswell, N2YGK 523
Fritz Boigris, KB20 498
Sid Markowitz, K2GG 463
John Kiernan, KE2UN 320
Walter Lesnowich, W2EE 312
Thomas Carrubba, KA2D 301
Robert Casino, N2GDY 294
Carlos Prior, KE2TT 272
Donald Younger, W2JEK 257
Allen Bender, W2QZ 257
Kathy Thee, KT2F 255
Midwest

David Bartholomew, ABGTO 812
Kevin Naumann, NOWDG 713
Harry Steger, Jr., WOHMS 675
Chris Hunt, NOYH 635
Roland Kramer, W@RL 564
Ralph Waldren, NOOTS 543
Kenneth Simila, KCOQVMY 318
Edwin Berkel, AEOEB 270
John Mountain, Jr., KIOMTN 255
Charles Wilmes, KW@K 241
New England

**Paul Lux, K1PL 2,316
*Bob Phinney, KSTEC 1,685
Gregory Paul, KC1MND 548
Phillip Temples, KOHI 519
William Poulin, WZ1L 513
Robert Beaudet, W1YRC 412
Bruce Anderson, W1LUS 405
Barbara Irby, KC1KGS 375
Brandin Hess, NL7CW 351
Stefan Rodowicz, N1SR 327
Northwestern

Richard Morgan, KD7GIE 448
Scott Robinson, AG7T 448
Erin Henrickson, ND7B 440
John Clarke, ACTWW 392
Loren Hole, KK7M 381
David Brooks, N7HT 336
Nathan Zane, KH6IHB 324
Joseph Barry, K7SQ 319
Harley Leach, KI7XF 302
Wayne Schuler, AI9Q 287
Klaus Neubert, AC7TMG 281
Richard Heasty, KK7VH 263
Pacific

Brian Torr, N6IlY 961
Morris Jones, AD6ZH 589
Dieter Stussy, KD6LVW 469
Larry Loomer, KIGLNB 390
Robert Perlman, W6BP 380
Bill Nichols, NN7K 375
Gordon Fuller, WB60OVH 363
Jim Brunk, N6BHX 321
Dennis Simon, KB7UTV 306
Jane Garwood, KB7YUZ 299

Accreditation

Date

26-Oct-94
26-Oct-84
27-Sep-94
01-Jul-91
06-Mar-08
01-Sep-93
03-Jun-08
01-Jun-90
30-Jul-86
02-Feb-88
31-Oct-01

22-Mar-02
17-Nov-02
26-Aug-08
05-Aug-20
21-Jun-01
03-Jan-20
18-Feb-07
06-Jan-15
28-Sep-09
28-Apr-09

25-Jan-85
20-Jan-14
03-Jun-20
12-May-89
01-Sep-91
01-Aug-90

11-Feb-88
05-Aug-19
24-Sep-15
20-Nov-84

11-Aug-00
01-Aug-91
06-Jan-23
20-Jan-03
06-Sep-84
10-Jun-87
01-Apr-93
21-Jun-95
24-Jun-19
01-Sep-91
10-Jul-01
07-May-01

06-Sep-00
27-Nov-01
27-Jan-94
03-Dec-08
26-Aug-08
01-Sep-93
06-Sep-84
13-Jul-95
10-Dec-13
20-Jan-14

Volunteer
Examiner Sessions
Roanoke
Judy Friel, AC4RG 327
Alan Ronald Moeck, 264
WA2RPX
Terry Sanner, WV8V 262
David Snyder, W4SAR 259
Larry Withrow, AF4HX 238
David Poe, W8IW 223
Henry Wyatt, Il, KAYCR 220
Richard Brannen, Jr., 219
KA3JCA
Edwin Williams, KN4KL 219
John Kanode, NAMM 212
Maurice Brown, N8VA 194
Thomas Lewis, W4SIS 194
Rocky Mountain
Robert Vosper, KZ1B 749
Robert Hamilton, NGRN 435
Jeffrey Weinberg, W3QO 348
David Avery, NOHEQ 302
Gary Zabriskie, N7ARE 263
David Sharpe, KIOHG 259
Martin Soffran, NM5MS 240
Peter Brisbine, NM5PB 233
David Bratcher, AKOMR 211
Denis Campbell, AAGYX 185
Southeastern
***Gary Pike, KA4KBX 8,847
***Justin Pike, KI4AXF 7,036
***Anna Pike, KD4PCU 5,402
***Patrick Pike, KI4AXD 4,052
**Ryan Krenzischek, WANTR 2,090
*John Reynolds, W4TXA 1,191
Stanley Whitfield, KASHW 724
Robert Fauci, N1TUVO 714
Eddie James, WD3D 617
Thomas Kocourek, NAFWD 493
Southwestern
*Bill Martin, AIoD 1,075
David Morrill, N7TWT 521
Richard Buck, KC7OCT 364
Donald Kramer, Sr., 347
WABUVW
Bruce Ziemienski, WA6BZ 321
Pete Morrison, KBVVR 300
Ali Hassan, AAGWC 288
Frank Westphal, K6FW 284
Norman Pilawski, WT6Y 284
William Peters, KIWMP 277
Dave Martin, AC7FF 276
West Gulf
*Franz Laugermann, K3FL 1,886
*Tanner Jones, WO9TWJ 1,302
Daniel Quigley, N7HQ 793
John Paterson, Jr., KC5LAA 569
Gerald Grant, WB5R 540
Adolph Chris Koehler, K5SVCR 533
David Fanelli, KB5PGY 509
Wilbert Cannonier, KK5JJ 475
Gerald Crenshaw, WD4BIS 465
Janet Crenshaw, WB9ZPH 434

Accreditation
Date

01-Feb-91
27-Sep-94

06-Sep-84
01-May-93
17-Dec-98
13-Mar-07
28-Jan-98
25-Jan-89

01-Jan-92
07-Jun-85
31-Mar-97
14-Nov-97

09-Jul-10
19-May-87
01-Apr-93
13-Jan-88
20-Nov-84
02-Feb-98
21-Mar-94
20-Jan-14
23-Sep-08
02-Feb-96

28-Jun-90
12-Nov-12
18-Aug-09
13-Oct-15
04-Jan-13
08-Jun-16
26-Sep-19
28-Mar-18

01-Apr-21
09-Feb-04

01-Nov-84

20-Jul-00
21-May-97
08-May-98

25-Mar-02
03-Apr-07
01-Jun-90
06-Sep-84
17-Feb-87
26-Jun-23
04-Apr-14

01-Dec-91
31-Jul-07
24-Apr-20
16-Mar-09
04-Jan-85
29-Sep-95
01-Oct-91
03-Nov-95
27-Feb-98
02-Oct-97

*Denotes participation in over 1,000 sessions. **Denotes participation in over 2,000 sessions. ***Denotes participation in over 3,000 sessions.
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April 1975

A Look Back

April 1975

devoted entirely to Amateur Radio
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L

50 Years Ago
this month
L=
April, 1925

Editor Warner says a lot of us are still not
using ‘“‘clean’ power supplies, and are coupling to
the antenna directly instead of inductively, all of
which help cause BCI — and also incurs the wrath
of the public and the Department of Commerce,
Fair warning!

: “The Reflection of Short Waves” is the
famous propagation analysis by John L. Reinartz,
1XAM (later W1QP), which won for him the only
ARRL Maxim Gold Medal ever awarded. A
separate story on ham communication tests during
the eclipse of the sun also bears out the principles.
Ironically, Silent Keys reports the recent passing of
Oliver Heaviside, known for his early theory on
ionized layers.
. .. An early version of “Recent Equipment” is
Ralph Batcher’s review of the Grebe Synchrophase;
the manufacturer doesn’t publish a circuit, but it
has been traced from the receiver itself and is
published for the information of all members. The
Browning-Drake “‘Regenaformer’ is also described.
. The U, 8, Navy wants to learn more about
short-wave communication effectiveness and has
put Lt. Fred Schnell on active duty (with seven
months' leave from his ARRL Communications
Manager post). He will join the fleet on its
Australasian cruise this summer to work ham
maritime mobile.
s One of the actions of the ARRL Board
meeting, the second of a new body elected by us
members under the new constitution, clarifies rules
and sets new standards for League conventions.
Another is authorization for a high-power station
at League Haq.

For the experimenters, Department Editor
Hatry describes a model test table setup with
battery hookups, rheostats, terminals, and of
course a plethora of double-pole, double-throw
knife switches.

. . . For the third quarter, the League shows a
profit of $93.22.

L Strays §s

Alex Lariviere, VE2AB, at right, here is presented
with a plaque for fifty years as a member of ARRL
by Canadian Director George Spencer, VE2MS.
(Photo by Victor Livernois, VE2NK)

April, 1950

.« « WITS has turned out a neat 6AG6-6L6 rig to
be featured in How to Become a Radio Amateur,
and the editor is so impressed he carries the article
in this issue as well.

. . . “Constant Modulation,”” in which the carrier
is varied along with the audio to maintain a high
and efficient percentage of modulation, is dis-
cussed by WBYHR along with circuit descriptions.

. It’s not yet called a “balun,’ but W3OCZ
presents circuits to match balanced and unbalanced
lines.

. Clicks and contact bounce are two keying
horrors W1DX shows us how to avoid by proper
filters and bug adjustment,

. A third instalment ties ribbons on WIDF’s

treatise on low-pass filter design and construction,
It will remain the standard for combatting our
increasing problems with television interference.
. . . The recent go-around with FCC on revising
the amateur license setup, which prompted a
couple of splinter “national” amateur organi-
zations, has once again shown an inadequate
understanding of the League’s functional structure,
Editor W1 BUD covers the whole field, pointing out
that basic control is in the hands of members.

. . The incisive mind of Larson E. Rapp, WIOU,
has tackled the 50-year history of amateur
communication from the standpoint of RST re-
ports, with startling disclosures such as the “QSL
Effect” — the signal strength report is inversely
proportional to the number of amateurs in a
country and the resultant scarcity of such cards.

. . . The annual Sweepstakes is now so big the
report is split between two issues of QST. This
month carries the c.w. results, and who made the
highest number of contacts in all New England?
None other than:

- WIRW

More than a hundred years of service to ARRL
here — Honorary “Veep™ Ed Handy, W1BDI, gets
his fifty year plaque from ARRL Treasurer Dave
Houghton.



Celebrating Our Legacy

process, | thought it would be inter- r
esting to see what HF radio propaga- g
tion might be like in the middle of the
day if the sun was not radiating into
the ionosphere.

60th Anniversary QSO

On November 11, 1962, | made my
first-ever ham radio QSO with Bill
Clay, K7UOP, on 7160 kHz. | used a
Heathkit DX-40 running 75 W and an
Allied Knight-Kit Span Master. The

) One of my associates and two hams |
antenna was a folded dipole.

in my community rounded up some
support to run a constant north/south =%
line between northern Florida and
southern Georgia. After putting it
all together and testing, we finished
the final runs the day before a solar
eclipse occurred.

Bill used a home-buiilt single-tube
transmitter running 50 W, and a
Hallicrafters S-38E. | received his
QSL card and kept it safe all these
years.

Richard Eckman, W3IT (right), and his
brother (left) at the NASA Langley Research

Center in 1966. [Richard Eckman, W3IT,
photo]

In 2022, | retrieved his QSL card
from my collection and verified the
upcoming 60th anniversary of the
contact. | wondered if Bill was still
around and active. After securing
Bill's address from the FCC ham
radio license search, | wrote a short
letter to him, and we exchanged
email addresses. We agreed to meet
again on 7160 kHz on November 11
— the same date we made our first
QSO 60 years earlier.

At the scheduled time, | called Bill

on CW. He immediately came back.
We congratulated each other on the
60-year milestone, and of course,
exchanged RST reports. We finished
our commemorative QSO on side-
band and agreed to maintain a loose
schedule to keep in touch in the
future. | think it is grand that we could
rekindle our friendship after so many
years.

Jack Crabtree, W7JLC
Prescott, Arizona

Reminiscing About a

Solar Eclipse Experiment

I got my Novice license as a kid

in 1954 and eventually earned the
Advanced license. In 1970, | was
at the University of Florida, working
on my PhD in astrophysics. In the

Thirty minutes after the eclipse
began, the signals quickly zoomed
to nearly the typical nighttime level.
This lasted for about 30 minutes,
and then they started dropping as
the sun began to re-emerge slowly
for another 40 minutes. So, we sent
a report to a few groups, including
QST, and my article “D-Layer
Absorption During a Solar Eclipse”
was published in the July 1972 issue!

Jim Kennedy, K6MIO
Saint Augustine, Florida

Career Building

My father got me interested in
science and the space program. He
worked for General Electric’s Missile
and Space Division in the 1960s and
early 1970s, and once took us on a
summer trip to visit NASA’s Langley
Research Center in Hampton,
Virginia. Later, | became fascinated
with weather and thought that mete-
orology would be an exciting career.

When | was in seventh grade, my
dad bought me a portable multiband
radio that had long-wave and short-
wave bands. Radiowave propaga-
tion was particularly interesting, so
in college, | majored in physics and
later studied ionospheric physics. |

got my degree in 1985, and eventu-
ally, I went to work for NASA — at
the Langley Research Center.

I got my first call sign, KD4AUS, in
1991. | quickly learned Morse code
and upgraded to the Advanced
class. I've held my late uncle’s call
sign, W3IT, for more than 10 years.

After 33 years, I'm still with NASA,
as a program manager in their
atmospheric composition focus
area at their headquarters in Wash-
ington, DC. While | didn’t become
a meteorologist, | ended up in a
closely related field. Who would
have thought that an educational
family trip would be so influential that
I'd be working there 22 years later!
Radio has played a huge role in my
career choice, and 50 years later, |
remain fascinated with all facets of
the hobby.

Richard Eckman, W3IT
Yorktown, Virginia

Send reminiscences of your early days in
radio to celebrate@arrl.org. Submissions
selected for publication will be edited for
space and clarity. Material published in
“Celebrating Our Legacy” may also appear
in other ARRL media. The publishers of
QST assume no responsibility for state-
ments made in this column.
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George J. Misic, KEBRN, ke8rn@comcast.net

Classic Radio

The Last New Hammarlund:

The HQ-200

The HQ-200 was the last new radio design devel-
oped by Hammarlund. It was a revised version of
their earlier HQ-100 and HQ-100A low-end general-
coverage receivers, which were produced from 1956
to 1966. The HQ-100 was upgraded to the HQ-100A
in 1961. The original HQ-100 combined the BFO
and Q-multiplier into a single stage, which meant the

Q-multiplier couldn’t be used while the BFO was active.

This limitation was a significant issue, as it prevented
the use of the Q-multiplier when receiving SSB or CW
signals. The HQ-200 improved upon the HQ-100 by
adding a product detector that incorporated the BFO,
while keeping it separate from the Q-multiplier circuit.
The Q-multiplier was the sole feature used to improve
selectivity.

Tubes and Semiconductors

Used in the HQ-200

The HQ-200 replaced the 5Y3GT tube used as a
rectifier in the HQ-100 and HQ-100A with solid-state
diodes. The gas-filled dc regulator tube was switched
to a Zener diode. These two power supply changes
allowed Hammarlund to reduce the number of vacuum
tubes in the HQ-200 to eight, compared to the 10
tubes used in the HQ-100 and HQ-100A. The tubes
employed in the signal path of the HQ-200 were similar
to those in the earlier HQ-100 family. Both series of
receivers employed a 6BZ6 as the RF amplifier stage,

a 6BE6 as the mixer, a separate 6C4 as the local oscil-
lator, two 6BA6 pentodes for the 455 kHz IF stages

on all receivers mentioned, and a 6AQ5 as the audio
output tube for all receivers.

The differences between the receivers start with a
12AX7, one-half of which is an audio amplifier for all
three receivers. On the HQ-100, the second half of the
12AX7 was both the Q-multiplier and the BFO; on the
HQ-100A and the HQ-200, the second half was used
only as the Q-multiplier. The HQ-100 used a 6AL5 as
the diode detector for all modes. The HQ-100A used

a 6BV8 multi-section tube, which served as both the
diode detector and the BFO. The HQ-200 used a 6BE6
as the product detector and BFO. Both the HQ-100
and HQ-100A used a 5Y3GT as the rectifier tube and a
0B2 gas regulator tube, while the HQ-200 used solid-
state components, including a solid-state diode for the
AM detector.

The HQ-200 Compared

to the Earlier HQ-100A

The HQ-200 did not support the installation of a clock,
unlike most other Hammarlund models. It shared
most of the front-panel styling with the HQ-100 and
HQ-100A but featured new graphics. All three models
had the main tuning dial on the top left and the main
tuning knob on the bottom left. On the right side were

The Hammarlund HQ-200. [Photo courtesy of www.rigreference.com]
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The Hammarlund HQ-100A. [Photo courtesy of www.
rigreference.com]

the band spread dial and knob, with the band switch
located in the lower center of the panel on all units.

The HQ-200 was sold from 1968 to 1972, with the price
increasing from $229 to $338 during that period. The
HQ-100 and HQ-100A were for sale from 1956 to 1966,
with their prices rising from $169 to $200 during that
period. All three receivers used the XC-100 100 kHz

The Hammarlund HQ-100. [Photo courtesy of www.
rigreference.com]

crystal calibrator option. The clock for the HQ-100 was
a 12-hour unit, while the HQ-100A featured a 24-hour
clock. The HQ-200, however, did not support an
internal clock. Unlike the HQ-100 and HQ-100A, which
were offered in an export version that would work on
120 or 240 V ac, the HQ-200 receivers were all capable
of being wired for 120 or 240 V ac.

Strays

Portage County Amateur Radio

Service Donates to Food Pantry

Portage County Amateur Radio Service (PCARS),
K8BF, an ARRL Special Service Club, made a
generous donation of $11,178.51 to the Amelia
DiGirolamo Center of Hope in Ravenna, Ohio. For 19
years, PCARS has been actively fundraising for the
center, and this year’s contribution marks the largest
amount they have ever donated. Each year, the
Amelia DiGirolamo Center of Hope serves hundreds
of families in need by offering hot meals 5 days a
week through its dining center, as well as providing
emergency groceries.

QST Congratulates...

The Radio Officers Association (ROA) for receiving
the 2024 CWops Award for Advancing the Art of

CW. This award recognizes an individual, group, or
organization that has contributed to advancing the art
or practice of radio communications through Morse
code. ROA’s ongoing efforts preserve CW as a vital
communications medium by serving as a repository
of the history of the role of CW in maritime and
aeronautical communications through the publication
of its longtime journal and many activities, including
maintaining local ongoing mentoring and training
programs and special events to introduce youngsters
to the art and value of CW, regularly running a CW
net in which transmissions use commercial maritime
Q-signals and abbreviations, and supporting wireless-
and maritime-related museums, such as the Chatham
Marconi Maritime Center.
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100, 50, and 25 Years Ago

MCII“Ch 1925
The cover image screams “Doing away with Static” in reference to the second
installment of “The McCaa Anti-Static Devices” in this issue.

¢ Kenneth Bryant Warner, 1IBHW, shares some thoughts about cooperation
among the various classes of radio users in “Editorials: Avoiding Trouble.”

¢ A new vacuum tube for the universal use of radio frequency amplification for
broadcast reception and the adoption of low-wave transmission and reception
for amateur traffic is described in “The New Magnavox Tube” by Herbert E.
Metcalf.

* The first international congress of radio amateurs is heading to Paris for the
purpose of forming the International Amateur Radio Union. Details are in “All
Aboard For Paris” by K.B. Warner, 1IBHW.

* New regulations from the Department of Commerce that took effect January 5,
1925 as a result of the Third National Radio Conference are highlighted in
“New Regulations for Transmitting Stations.”

* A.L. Budlong, 1BUD, shares on some of the various reflex combinations
commonly used, and an opinion on their desirability in “Notes on Reflexing
Receivers.”

March 1975
The cover photo features a gentleman pedaling a bike to generate power. The
related story begins as a 1974 ARRL Field Day exercise regarding Rule No.
11b — 100 bonus points if one or more contacts are made using equipment
that is powered totally by a source of energy that is derived from “natural”
power. With that incentive, Edward Yadzinski, W2DNZ, shares on “Emergency
Electrical Energy via Man Power.”

¢ A national survey will be sent to members; the results will form the basis for
formal comment by ARRL to the Federal Communications Commission.
Details are in “It Seems to Us...Membership Opinion Assessment.”

¢ Pitfalls in double-balanced diode-mixer application as a down-converter, and
the appropriate methods of making a commercially manufactured unit work
properly are discussed in “Using the Double Balanced Mixer in VHF
Converters” by Edward L. Meade, Jr., KIAGB.

e Aninnovation in SSTV is described in “SSTV to Fast-Scan Converter, Part 1”
by Dr. George R. Steber, WBILVI.

¢ Theodore J. Cohen, WAUMF, and Lewis G. McCoy, W1ICP, explore new ways
RFl is being solved in “RFI: A New Look At An Old Problem.”

March 2000
The cover features The Tuna Tin 2. Originally printed in the May 1976 issue of
QST, this QRP classic is being revived. Ed Hare, W1RFI, updates this
weekend QRP project with currently available parts in “The Tuna Tin 2 Today.”

* David Sumner, K1ZZ, explains the basis of the ARRL Certification Program
and the opportunity for members to participate from early design stages in “It
Seems to Us...Extra Value.”

* Stephen Stuntz, NOBF, explains in “Cross-Country QRP” how reciprocal
licensing and the availability of lightweight QRP equipment made his vacation
an adventure.

* Lew Smith, N7KSB, shows how you can easily work worldwide DX with his
homebrew QRP transmitter and a simple antenna in “A Simple 10-Meter QRP
Transmitter.”

e Tiny CW paddles that can be made in just a couple of hours and at almost no
cost are described in “The NB6M QRP Paddles” by Wayne McFee, NB6M.

* The upcoming 2000 DXpedition to Clipperton Island, along with some island
history, is presented in “How’s DX? Clipperton Island” by Bernie McClenny,
W3UR.

e Emil Pocock, W3EP, reports on Dr. Ernest K. Smith’'s, N6HQK, career in
sporadic-E studies in “The World Above 50 MHz: Dr. Ernest K. Smith, N6HQK
— VHF Pioneer.”
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Silent Keys Administrator, sk@arrl.org

Silent Keys

It is with deep regret that we record the passing of these radio amateurs:

K1BXC
KA1DT
vKATFGA
v4K1GLB
v¢ eN1MD
N10TL

KC10VO0
WD1P
vKiRI
W1TDO
KXV
vW1VLU
K2AMI

+NP2B
veW2DPR
veN2EF
veKD2EFC

#W2EQX
vN2IXB
AA2JH
#N2LS
KW2M
*KC2NHB
vN200J
veNE2S
N2TF
WT2TT
KB2UZC
KD2ZNT
N3GBM

vK3HPS
vKB3IPL
vK3JDA

vW3JRL
NU3K
veKB3KTO
vWB3KVR
WABLFT
KA3MOM

vKA3MSR

WN3NIU
KC3NMP
vK3PTW
K3TEN
vW3TL
K3UIN

AA3UW
#W4CHU

Burbank, Daniel L., Tolland, CT
Knight, David P., Nashua, NH
Strassel, Peter J., Plymouth, MA
Pratt, Nelson C., Jr., Tryon, NC
Therrien, Michael, Putnam, CT
Fetterman, Robert S., Wilmington,
NC

Bucur, James, Sandy Hook, CT
Pierini, Douglas E., Harwich, MA
Elliot, Robert A., North Scituate, Rl
Haberman, Alfred I., Holyoke, MA
Flynn, David W., Granby, MA
Kimball, Blaine M., Jefferson, ME
Izzo, Anthony M., Pompton Plains,
NJ

Ellis, John J., The Villages, FL
Lech, Chester, Hicksville, NY
Efrein, Leonard R., Nineveh, NY
Wagner, Kenneth J., Lindenhurst,
NY

Mumaw, Arthur J., Jr., Livonia, Ml
Boyea, Henry, Oswegatchie, NY
Herdle, Jeffrey C., West Seneca, NY
Stein, Lawrence J., Manahawkin, NJ
Krupcale, John B., Fulton, NY
Fedick, William T., Lancaster, NY
Smith, Orrie H., North Haledon, NJ
Friedland, Alvin, Califon, NJ
Fuller, Thomas D., Tonawanda, NY
Hickey, Thomas W., Tampa, FL
Kadner, Judith, Albuquerque, NM
Fernandez, Joey, Somerset, NJ
Newman, George Jerry,
Philadelphia, PA

Wick, John L., Butler, PA

White, James L., Lewes, DE
Antonella, Joseph D., McKeesport,
PA

Lindley, John R., Bowie, MD
Geiser, Kenneth G., Coudersport, PA
Darr, Delbert E., Reynoldsville, PA
Berwager, Ronald W., Riverview, FL
Testa, Eldan D., Williamsburg, VA
Showalter, Laban R., Hagerstown,
MD

Moulder, Michael A., Sr., Lansing,
NC

Peters, George N., Enola, PA
Stanish, Tim, Fayette City, PA
Burgett, Lewis E., Carlisle, PA
Conners, Roy, Cocoa, FL

Stormer, Joseph H., Lewes, DE
Andrzejewski, Ronald E.,
Middletown, DE

Greenfield, Robert H., Jenkintown,
PA

Bruton, James M., Granville, OH

veWB4CMH Honer, Philip M., Murrells Inlet, SC

WA4CVS
*W4DU
KG4EGK
KJ4ERJ
vKK4GRP
KR4HJ
KA4HKK

Benefield, Danny J., Bessemer, AL
Evans, Kenneth W., Lilburn, GA
Humphrey, David L., Kelford, NC
Deffenbaugh, Lynn W., Palm Bay, FL
Glass, William J., Boynton Beach, FL
Helmstetler, Tad W., Lexington, NC
Land, Thomas G., Jr., Lenoir, NC

*KA4HKR
*WD4HLZ
veAE4HS

*KE4JSL
vN4MQ
vK4NHO

veW4NNN
*K4PDS
veW4SCH
KK4TID
vW4WDR
N4WHB
vAI4X0
VvKJSAAA
vN5BSA
WD5CGL
vW5DAD
vKF5ECK
#KV5F
vN5HQR
vN5KC
KASLAR
KM50I
W50XX
KF5QWK

N5RKL
W5SPP
vKF5SVH
*W6DJF
vKZ6H
vW6EKWM
vK6LDK
vK6LFB
KG6LFP

KJ6NNM
WAGROG

W6SUE
*KK6Y
*WA7BBI
NL7C
vNO7C
vK7CWS

KB7GAZ
*KL7GQ
W7HCO
W7HGM
KF7HSD
*KG7INA
KF7MTC
KC70WI
N8ACQ
WDSAFM
vK8BLL

KC8BOG
W8CWS
N8GOB
wsIcQ
vN8MTP

Dancer, J.F., Jr., Houston, MS
Walker, James G., Marion, SC
Daniel, James M., West Palm Beach,
FL

Mims, Jack L., Augusta, GA
Woodworth, George, Gainesville, VA
Clements, David Thomas,
Swannanoa, NC

Carter, Robert V., Covington, GA
Parker, David S., Maryville, TN
Halter, Stan C., Marietta, GA
Hanson, Henry N.G., Louisville, TN
Lambert, Chet, Birmingham, AL
Bowers, Walter H., Jr., Blairsville, GA
Pocreva, Robert, Ocean Springs, MS
Steele, Bryan T., Casa, AR

Perry, Max L., Irving, TX

Cox, Foster, Fort Stockton, TX
Campbell, Clarence, Aledo, TX
Shade, Gerald L., Clovis, NM

Frye, Jimmie W., Gravette, AR
Wells, Roy D., Temple, TX

Casey, Charles Leo, Jr., Hilliard, FL
Amaimo, Sam L., Leander, TX
Wells, Martin L., Denton, TX

Mills, Roy L., Oklahoma City, OK
Hamric, James N., Jr., Little Rock,
AR

Mabry, Mary F., San Diego, CA

Lee, James A., Granger, TX
McCarty, Clyde P., Carson City, NV
Fuerstenberg, David J., Vallejo, CA
Gillis, Steven G., Thousand Oaks, CA
Akers, Arnold E., Burlingame, CA
Siwula, Michael A., Valencia, CA
Duarte, Frank S., San Francisco, CA
Mathes, Bonnie L., Pine Mountain
Club, CA

Emick, Pam D., Elk Grove, CA
Anderson, Gregory A., Los Angeles,
CA

Elsemore, Sue, Anderson, CA
Moran, Robert J., Goleta, CA
Blaine, James G., Everett, WA
Moody, James L., Jr., Wasilla, AK
Woods, Laron F,, Brigham City, UT
Roberts, Raymond E., Scottsdale,
AZ

Coulthurst, Chris E., Bellingham, WA
Hansen, Roy H., Valdez, AK
Scofield, Charles, Billings, MT
Poncelet, Nick, Columbia Falls, MT
Traber, Allen, Munds Park, AZ
Durbin, Philip E., Shelley, ID
Clemens, Marc A., Layton, UT
Stiles, Arlie, Emmett, ID

Katona, Jack, Princeton, WV

St. John, Aaron J., Powers, MI
Robertson, Charles A., Benton
Harbor, Ml

Blackmon, Judith M., Eaton, OH
Gregg, Charles W., Newark, NC
Sprouse, David L., Salem, OH
Graham, Janet A., Centerville, OH
Morris, Gene R., East Ridge, TN

K8PBV
*K8QV
vK8RA
vNASRF

KC8SCF
NJ8v
*KC8VRE

WB8YZV
K8ZW
KD9AAM
N9BCA

vWIBTN
vWIDTW
KBIES
veAA9GZ
veAA9JJ
vKDIMLW

K9TMU
KDITXT
WOVSW

veN9XPZ
vWIXTZ
4K9Z0
VKOARN
¢W@CMH
WAQCOU
K@CZR

veKOEYN
vWD@HDW
KOKJY
NOMPI
vN@oDV

vNF@S
NY@T
AGQV

AB@VP
*KGOZP

Lambert, David K., Cordova, TN
Hay, John C., Saint Petersburg, FL
Duerr, Robert A., Kettering, OH
Lindsey, Cecil R., Hamburg
Township, Ml

Campbell, Timothy J., Vermilion, OH
King, Dewey F., Shade, OH
Harasyn, William A., Hamden
Township, OH

Hull, Jack T., Martinsburg, WV
Vielhaber, Vincent E., Jr., Oxford, Ml
Lamb, Forrest W., Palatine, IL
Wysocki, Arthur R., Stevens Point,
WI

Wirth, Gus, Jr., Cedarburg, WI
Fergus, Richard W., Lombard, IL
Hodges, H. Ralph, Peoria, IL
Schrader, Robert C., Marinette, Wl
Yohe, Frank L., Jr., Sierra Vista, AZ
Christian, Gregory G., Sr., Bourbon,
IN

Ferdinand, Robert D., Charlotte, NC
Wajda, Richard F., Hickory Hills, IL
Skulina, Richard James, Lynchburg,
VA

Brummett, Sam, Lafayette, IN
Love, David L., Linton, IN

Bellas, Ralph A., Jr., Stanford, IL
Elsbury, William R., Mason City, I1A
Hall, C. Michael, Loveland, CO
Stepanek, Garry L., Estherville, IA
Turner, Charles B., Powder Springs,
GA

Jones, Walter, Kansas City, MO
Joynt, Ivan E., Holstein, NE

Yocom, Karen, Longview, TX
Wolber, Susan G., Fort Collins, CO
Stafford, Michael L., Golden City,
MO

Sundquist, Gary G., Williston, ND
Urquiola, Philip B., McPherson, KS
Rickman, Auburn Fletcher,
McPherson, KS

Schneider, Darrell F., Crosslake, MN
Deutschmann, Gary V., Sr.,
Knoxville, TN

¢ ARRL Life Member
¢ Current Diamond Club
¢ Maxim Society

v Veteran

« Former call sign

For information on how to list a Silent Key
in QST, please visit www.arrl.org/silent-key-
submission-guidelines.

Note: Silent Key reports must confirm the death
by one of the following means: a copy of a news-
paper obituary notice, a copy of the death certifi-
cate, or a letter from the family lawyer or the
executor. Please be sure to include the amateur’s
name, address, and call sign. Allow several
months for the listing to appear in this column.
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Family owned and operated since 1971

IC-9700 | All Mode Tri-Band Transceiver

© VHF/UHF/1.2GHz e Direct Sampling Now Enters the VHF/UHF
Arena @ 4.3” Touch Screen Color TFT LCD  Real-Time, High-Speed
Spectrum Scope & Waterfall Display ® Smooth Satellite Operation

IC-7760 | HF150MHZ All Mode Transceiver

o New Design-Remote Control Head & Separate RF Deck ¢ Dual
Independent Receivers, Spectrum Scope & Waterfall ¢ 200 Watts
Output 100% Duty Cycle ® Flexible Remote Operation Capabilities

IC-7300 | HF/50MHz Transceiver
© RF Direct Sampling System e New “IP+” Function e Class

Leading RMDR and Phase Noise Characteristics ® 15 Discrete
Band-Pass Filters @ Built-In Automatic Antenna Tuner

IC-7610 | HF/50 MHz All Mode Transceiver

e L arge 7-inch color display with high resolution real-time spectrum
scope and waterfall e Independent direct sampling receivers
capable of receiving two bands/two modes simultaneously

IC-R8600 | Wideband SDR Receiver

10 kHz to 3 GHz Super Wideband Coverage e Real-time Spectrum
Scope w/Waterfall Function ® Remote Control Function through IP
Network or USB Cable ® Decodes Digital Incl P25, NXDN™, D-STAR
 SD Card Slot for Receiver Recorder

IC-PW2 | HF-50 MHz 1kW Linear Amplifier

o 1kW Output Full Duty Single Operator Two Radios (SO2R) e Built-
in Automatic Antenna Tuner e Detachable Controller with Touch
Screen Display ® 2x6 Automatic Antenna Selector - 2 Radio Inputs
& 6 Antenna Connections

IG-705 | HF/50/144/430 MHz All Mode Transceiver

 RF Direct Sampling e Real-Time Spectrum Scope and Waterfall
Display e Large Color Touch Screen e Supports QRP/QRPp e
Bluetooth® and Wireless LAN Built-in

IG-7100 | All Mode Transceiver

o HF/50/144/430/440 MHz Multi-band, Multi-mode, IF DSP e
D-STAR DV Mode (Digital Voice + Data)  Intuitive Touch Screen
Interface e Built-in RTTY Functions

IG-2730A | VHF/UHF Dual Band Transceiver

© VHF/VHF, UHF/UHF simultaneous receive ® 50 watts of output on
VHF and UHF e Optional VS-3 Bluetooth® headset  Easy-to-See
large white backlight LCD e Controller attachment to the main Unit

ID-5100 AD
VHF/UHF Dual Band Digital Transceiver
o Analog FM/D-Star DV Mode e SD Card Slot for Voice & Data

Storage ® 50W Output on VHF/UHF Bands e Integrated GPS
Receiver ® AM Airband Dualwatch

1G-V3500 | 144MHz FM Mobile

e 65W of Power for Long Range Communications e 4.5 Watts
Loud & Clear Audio ® Modern White Display & Simple Operation
o Weather Channel Receive & Alert Function

ID-50A | VHF/UHF D-STAR Portable

e High Visible LCD with Backlight Function e Find
Nearby Repeaters with the Built-In GPS e Easy
D-STAR Settings for Beginners e Voice Recorder
Function e Share Pictures in DV Mode

IC-V86 | vHF 7W HT

o 7W OutputPower Plus New Antenna Provides 1.5
Times More Coverage ® More Audio, 1500 mW
Audio Output e IP54 & MIL-STD 810G-Rugged
Design Against Dust & Water e 19 Hours of Long
Lasting Battery Life « 200 Memory Channels, 1 Call
Channel & 6 Scan Edges

IC-T10 | Rugged 144/430 MHz Dual Band

e Disaster Ready - Excellent Fit for Your Emergency
Bag e Loud Audio - New Speaker Design e Long
Bettery Life - Up to 11 Hours e FM Broadcast &
Weather Channels

aVailabley

ID-52A | VHF/UHF D-STAR Portable

e Bluetooth® Communication e Simultane-
ous Reception in V/V, U/U, V/U and DV/DV e
Enriched D-STAR® Features Including the
Terminal Mode/Access Point Mode e UHF
(225~374.995MHz) Air Band Reception

* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
* PHONE - Toll-free phone hours 9:30AM - 5:30PM * FAX - All store locations
* ONLINE - WWW.HAMRADIO.COM

HOOD

The Icom logo is a registered trademark of Icom Inc. Toll-free including Hawaii, Alaska and Canada. All HRO 800-lines can assist you If the first line you call is busy, you may call another. Prices, specifications and descriptions subject to change without notice.

O
ICOM

twitter.com/HamRadioOutlet
facebook.com/HROHamRadioOQutlet
instagram.com/HamRadloOutlet
youtube.com/HamRadioOutlet

* MAIL - All store locations

FOLLOW HRO

ON SOCIAL MEDIA
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*Free Shipping and Fast Delivery!

AVailapler

FTDX101MP | 200W HF/50MHz Transceiver

 Hybrid SDR Configuration e Unparalleled 70 dB Max. Attenuation
VC-Tune e New Generation Scope Display 3DSS e ABI (Active Band
Indicator) & MPVD (Multi-Purpose VFO Outer Dial) ¢ PC Remote
Control Software to Expand the Operating Range e Includes
External Power With Matching Front Speaker

FTDX10 | HF/50MHz 100 W SDR Transceiver

e Narrow Band and Direct Sampling SDR e Down Conversion,
9MHz IF Roofing Filters Produce Excellent Shape Factor e 5”
Full-Color Touch Panel w/3D Spectrum Stream e High Speed
Auto Antenna Tuner e Microphone Amplifier w/3-Stage Parametric
Equalizer ® Remote Operation w/optional LAN Unit (SCU-LAN10)

FT-991A | HF/VHF/UHF All Mode Transceiver

Real-time Spectrum Scope with Automatic Scope Control e
Multi-color waterfall display e State of the art 32-bit Digital
Signal Processing System e 3kHz Roofing Filter for enhanced
performance ¢ 3.5 Inch Full Color TFT USB Capable e Internal
Automatic Antenna Tuner e High Accuracy TCXO

FTDX101D | HF + 6M Transceiver

e Narrow Band SDR & Direct Sampling SDR e Crystal Roofing
Filters Phenomenal Multi-Signal Receiving Characteristics  Un-
paralleled - 70dB Maximum Attenuation VC-Tune @ 15 Separate
(HAM 10 + GEN 5) Powerful Band Pass Filters ® New Generation
Scope Displays 3-Dimensional Spectrum Stream

FT-710 Aess | HF/50MHz 100W SDR Transceiver

e Unmatched SDR Receiving Performance ® Band Pass Filters Ded-
icated for the Amateur Bands e High Res 4.3-inch TFT Color Touch
Display  AESS: Acoustic Enhanced Speaker System with SP-40
For High-Fidelity Audio e Built-in High Speed Auto Antenna Tuner

FT-891 | HF+50 MHz All Mode Mobile Transceiver

Stable 100 Watt Output e 32-Bit IF DSP e Large Dot Matrix LCD
Display with Quick Spectrum Scope e USB Port Allows Connec-
tion to a PC with a Single Cable e CAT Control, PTT/RTTY Control

FT-3185RASP | Heavy-Duty 85W 2M FM Transceiver

o Massive Heatsink Ensures Reliable 85W RF Power e Super-DX
Function Increases Receiver Sensitivity & Weak Signal Reception
221 Memory Channels e Large 6-Character Alpha-Numeric Display

FTM-150RASP | 2M/430MHz FM True Dual Band Xcvr

 Dual Receivers Allowing (V+V, U+U, V+U, U+V) Operation ® 55W
VHF & 50W UHF e Heavy Duty Heat Sink w/Funnel Air Convection
Conductor e Front & Main Body Speaker for 6W High Quality Audio

* RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
* PHONE - Toll-free phone hours 9:30AM - 5:30PM
* ONLINE - WWW.HAMRADIO.COM

FTM-500DR | C4FM/FM 144/430MHz Dual Band Xcvr

e Front Firing Acoustically Enhanced Speaker System e True
Dual Band Operation, C4FM/C4FM Digital D-D Dual Receive e
2.4” High-Resolution Full-Color Touch Panel Display e Built-in
High Precision GPS Receiver e Wireless Operation Capability with
Optional Bluetooth® Headset

FT-70DR C4FM/FM 144/430MHz Xcvr

e System Fusion Compatible e Large Front
Speaker delivers 700 mW of Loud Audio Output
e Automatic Mode Select detects C4FM or Fm
Analog and Switches Accordingly  Huge 1,105
Channel Memory Capacity e External DC Jack for
DC Supply and Battery Charging

FT-5DR C4FM/FM 144/430 MHz Dual Band

e High-Res Full-Color Touch Screen TFT LCD
Display e Easy Hands-Free Operation w/Built-In
Bluetooth® Unit e Built-In High Precision GPS
Antenna ¢ 1200/9600bps APRS Data Communi-
cations e Supports Simultaneous C4FM Digital ®
Micro SD Card Slot

FT-65R | 144/430 MHz Transceiver

Compact Commercial Grade Rugged Design e
Large Front Speaker Delivers 1W of Powerful
Clear Audio e 5 Watts of Reliable RF Power With-
in a compact Body e 3.5-Hour Rapid Charger In-
cluded e Large White LED Flashlight, Alarm and
Quick Home Channel Access

FTM-6000R | 50W VHF/UHF Mobile Transceiver

e All New User Operating Interface-E20-Ill (Easy to Operate-Ill)
e Robust Speaker Delivers 3W of Clear, Crisp Receive Audio e
Detachable Front Panel Can Be Mounted in Multiple Positions
Supports Optional Bluetooth® Wireless Operation Using the SSM-
BT10 or a Commercially Available Bluetooth® Headset

* FAX - All store locations
* MAIL - All store locations

ANAHEIM, CA
(800) 854-6046

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

PHOENIX, AZ
(800) 559-7388

PLANO, TX
(877) 455-8750

MILWAUKEE, Wi
(800) 558-0411

NEW CASTLE, DE
(800) 644-4476

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

WINTER SPRINGS, FL
(800) 327-1917

ATLANTA, GA
(800) 444-7927

SACRAMENTO, CA
(877) 892-1745

*0On most orders over $100 in the continental US. (Rural locations excluded.) Contact HRO for promotion details. Toll-free including Hawaii, Alaska and Canada. All HRO 800-lines can assist you. If the first line you call is busy, you may call another. Prices, specifications and descriptions
subject to change without notice.



3-Year
Membership
Offer!

Receive this limited-edition
Gil cartoon coffee mug
when you renew your ARRL
membership for 3 years —
the second in the series.

Use code GILQST

Gil Gildersleeve, WI1CJD

www.arrl.org/membership

This offer applies to a 3-year
standard membership.

Not valid for student, life, or
international memberships.
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4 “The Northwest’s Largest Ham Convention” )

ARRL Northwestern Division Convention

May 30, 31 - June 1, 2025

Seaside Convention Center - Seaside, Oregon
[ Workshops Fri. - Seminars & Exhibits Sat. & Sun. ]

Banquet NO SALES TAX VE Testing
New Products IN OREGON Flea Market Tables

DX & YL Luncheons Commercial Exhibits
Near the Beautiful Pacific Northwest Ocean Beach

GENERAL INFORMATION EXHIBITOR INFORMATION
info@seapac.org exhibitors@seapac.org
\ For more information about SEA-PAC visit www.seapac.org [Ei j

Operating Bands 160 to 6 Meters « RF Auto Band Decoding - Band Data (CAT) - Remote
Connection To PC - 2 x ART1IK6FHU LDMOS - 1500 Watts SSB/CW - All Protections - 120-240
VAC Internal Power Supply « W 11 x L 13.5 x H 5.5 Inch / Weight 29 pounds « FCC Approved

The most popular
legal limit

Mercury LUX HF Amplifier
has no waiting list. KM3KM ‘
Electronics LLC has improved
the facilities and production
line to provide the
amateur community with

immediate delivery
after online purchase.

Mercury LUX is now available in our online store.
Visit WWW.KM3KM.COM. Order today and ships in 3 business days.
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Amateur Radio
Emergency Service®

(ARES®)

The Amateur Radio Emergency Service (ARES)

Amateur Radio Operators use their training, skills, and equipment to provide communications during
emergencies When All Else Fails®. The ARRL Amateur Radio Emergency Service (ARES) consists of
radio amateurs who have voluntarily registered their qualifications and equipment, with their local
ARES leadership, for communications duty in the public service when disaster strikes.

ARES volunteers provide ARES radio operators
communications for: receive training in:

« Government agencies « Message handling

« Disaster relief organizations « Communication technology
« Public service events « Administrative procedures
« Emergencies or disasters - Disaster preparedness

- Training exercises

ARRL's volunteer amateur radio operators help their communities in good times and bad through
community events, disaster response, and various programs.

Get Involved in ARES

« Ask local hams about involvement

- Contact your Section Manager or Section
Emergency Coordinator,
www.arrl.org/sections

« Join local radio clubs, www.arrl.org/clubs

- Be “radio active” — Get on the air as often
as possible

» Attend SKYWARN® training, weather.gov/
SKYWARN

» Learn more about ARES, www.arrl.org/ares

« Reach out to ARRL for assistance, email
ares@arrl.org

A R R L The National Association for
Amateur Radio’

Contact Your Local ARES Group
or ARRL Affiliated Club

Join ARES® Today!

-

Learn more at: www.arrl.org/public-service




ce m Er Life is a JOURNEY,

CHA-250HD - No Antenna Tuner Needed!

™

-

Steel Whip - More Flexibility, Less Wind Load!

el

Aluminum Base - Strong, Light Weight!

Enjoy the ride!

s
CTC-50M Window Gap Jumper
No more drilling or open windows!

\ 4

v

|
(1) (2] (3] (4] (5] (6] (7]
\_
(r )

11 CYMET, CHA-250HD BROADBAND 80M THROUGH 6M VERTICAL ANTENNA
A newly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires no tuning or
adjustments and VSWR is under 1.5:1 from 3.5-57MHz! « TX: 3.5MHz — 57MHz * RX: 2.0- 90MHz * VSWR is 1.5:1 or less, CAA-500Markll
continuous * Max Power: 250W SSB/125W FMe Impedance: 50 Ohm « Length: 23' 5" « Weight: 7 bs. 1 oz. + Conn: $0-239 « 1.8-500MHz Antenna analyzer
Mast Req'd: 1" - 2" dia. « Max wind speed: 67MPH The CAA-500Markll combines

the simplicity and accuracy

@) ChMET. GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA of an analog instrument,
Wavelength: 146MHz 6/8 wave * 446MHz 5/8 wave x 3 « Max Pwr: 200W ¢ Length: 511" Weight: 2lbs. 90zs. + Conn: Gold- PLUS..a full color LCD

e fibetgbad0c2339 Cooabivetiom Bngjepires fiveiglass graphic display ¢ Resistive (R)

and Reactive (X) components

€9 CXMET. GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA of impedance graphed and

Wavelength: 146MHz 5/8 wave x 2 « 446MHz 5/8 wave x 5 « Max Pwr: 200W ¢ Length: 102" Weight: 3Ibs. 80zs. * Conn: displayed numerically + SWR

Gold-plated SO-239 « Construction: Fiberglass, 2 Sections readings in both graphic and
numerical results.

@D CAMET. GP-9 /| GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA Operates on 8-16VDC external power, 6 AA Alkaline
BEST SELLER! « Wavelength: 146MHz 5/8 wave x 3 * 446MHz 5/8 wave x 8 « Max Pwr: 200W« Length: 16' 9" « Weight: 5Ibs. or NiMH rechargeable cells « Trickle charger built in
110zs. + Conn: GP-9 Gold-plated SO-239 « GP-9N Gold-plated N-type female « Construction: Fiberglass, 3 Sections (only when using NiMH batteries) « Typical battery life:

9 hours of continuous operation * Battery level indicator

6D CKAMET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA * Selectable auto power-off ime fimit preserves battery

Wavelength: 146MHz 5/8 wave x 2 » 220MHz 5/8 wave x 3+ 446MHz 5/8 wave x 5 + Max Pwr: 120W « Length: 102" « Weight |  capacity + SO-239 connector for 1.8-300MHz range *
3lbs. 10z.+ Conn: Gold-plated SO-239 « Construction: Fiberglass, 2 Sections N-female connector for 300-500MHz range

The perfect combination of analog and graphic

G® CKXMET. GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA information, - designed in  particular for ~antenna
Wavelength: 52MHz 5/8 wave + 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 4 + Max Pwr: 150W « Length: 711" « Weight: 3lbs. diagnostics and adjustments while on the roof, tower

»angi-\eish I Grhe G0l g SRS ks trbamionidth afgheuning () b Exgistesiion Sinplesecdiibargless  OF N the field! or or thelfielfiéld!
@D C*MET. CTC-50M WINDOW GAP JUMPER Pc‘t‘?-ssCEA 500Markl
Avoid drilling holes or leaving windows open/unlocked. Flat coax easily forms to window f Ve L e i
) rom moisture, shock, dents
frame. Low loss SO-239 on each end, 15 inch length. and dings!
+ Max Pwr: HF 100W PEP / VHF 60W FM / UHF 40W FM / 900-1300 MHz 10W FM :
Shoulder strap included.
\, J

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611

@ ChXMET.



- A R R L n Watch as these

‘ Teachers Institute on students are inspired
Wireless Technology by their teacher and
| \ . | discover the joy of radio.
Sponsored by The ARRL Education & Technology Program The fUtU re Of amateur radio begins
STEM EDUCAT'ON with your gift today.

| A

Funded entirely by the generous support of ARRL donors.

These ARRL programs help students discover a passion for amateur radio through
specialized science and technology lessons. Teachers are provided the knowledge,
skills, and materials to deliver hands-on STEM experiences to their students.

Make your gift today — online or over the phone
Visit on the web www.ARRL.org/donate

Call the ARRL Development Office at 860-594-0228 or
E-mail development@arrl.org
________________________________________________________________________________________________________________________________________________________|]



Still Struggling With
Your 20-Year-Old
Repgater Controller?

o

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories
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NEW ARRL BOOK

NO OUTDOOR - smeauno
ANTENNA? ~ FHOMINDO0RS

A_J__L_J‘LJ_D

NO PROBLEM! ' &HgS

|

]
]
[ LTI

Don’t let outdoor antenna limitations [ |
keep you from enjoying amateur radio.
It is possible to operate on the HF bands with S

equipment and antenna systems that are entirely

STEVE Fo
inside your house, apartment, or condominium. =5 RD, WBBimy

All it takes is some creative thinking!

Ham Radio from Indoors shows you how to install an

The Indoor Challenge
effective station and indoor antenna system in any setting —
even your living room. Get the most out of your indoor
station by exploring different operating styles such as CW
and popular HF digital modes for low power. This book

Indoor Antenna Designs
Dealing with Interference

includes indoor antenna solutions like simple wire designs RF Safety

for an attic, or a loop that fits neatly on a tripod. Ham Radio

Appendix — A Collection of

from Indoors offers advice to help you cure interference

: . . I A Articl
problems, as well as a detailed discussion of RF safety. ndoor Antenna Articles

ARRL Item No. 2189 | ARRL Member Price $15.95 (Retail $17.95)
Order online at www.arrl.org/shop | Call toll-free US 1-888-277-5289




(MM TIMEWRVERIIININ | o esan® P2aiers

TECHNOLOGY INC. 3
“R&L Electronics www.randl.com
Japan Communication www.jacom.com

* N E W ! “Radio Parts Japan www.radio-part.com

All the features of the ANC-4 +:
A N c -5 External TX/RX control - great for QRP operation
Continously Adjustable TX hang time

Antenna NOise canceuer «Noise amp front end protection

= TX LED indicator
-SMT construction w/ gold-plated PCB

: Heavy extruded aluminum housing for precise tunin.
See d Jurl-e 2024 prEVIEW at and ;/nechanical stability-matchgs Nz::/igator! ’
www.timewave.com!
o o Kill Noise before it reaches your receiver!
Shipping begins in July 2024 Great for supressing power line noise, plasma TV
noise & many other local electrical noises.

—Quiet - hear what others miss!
—Proven USB Sound Card built-in
—Precise FSK

—Genuine K1EL Winkeyer CW IC
—Complete - Six FTDI COM ports
—Wniversal Rig Control for every radio
—Works well with HRD, M110A, Fldigi,

Na Viyatar FT8 & many more software programs

- Front-Panel Audio & CW controls
The Premier Sound Card Modem! —WSB connected and powered

Customize your PK-232 installation with our
complete line of upgrades, accessories and

cables.
100,000 sold - All-time top selling data controller!
PK-232SC + —$Single USB connection to computer
. —USB Sound Card built-in
*
Multimode Data Controller —3-Way Rig Control buili-in -
CRITY ) ) logic level, RS-232 & USB!
[Pdcket *Choose from a wide variety of upgrades —Computer isolated from radio
[Pactor & accessories for any PK-232 —Real FSK & AFSK
[CCW —keyboard CW - send and receive
[CP3K31 & all the Sound Card modes! —Dual Port - two radios at same time!
HamLinkUSB™ USB-to-RS-232 Adapter HamLinkUSB™ Rig Control+
Proven FTDI Chip. USB A & C, 9 and 25 pins for all C-IV, CAT, RTS (PTT, FSK or CW) for sound card software
radios, TNCs, Rotor Controllers & more! Perfect for HRD owners with simple sound card adapters
Timewave Technology Inc.
www.timewave.com 360 Larpenteur Ave. W., Suite 100

sales@timewave.com St. Paul, MN 55113 USA 651-489-5080



HANDBOOK 101

The Next Generation of Amateur Radio!

Major Updates:

« Electromagnetic analysis and inexpensive tools

Softcover Book for modeling circuits, antennas, and propagation.
Includes e-book. . . .
Retail $69.95 + Higher-level modeling of transmitters and
receivers.

« Preparing your station for emergency
operations.

- Radio astronomy receiver and antenna design.
- Batteries and battery safety.

« NEC4 and antenna modeling software.

«  SWR meters and related tests.

+ RF safety and compliance with FCC exposure
regulations.

Six-Volume Set
Includes e-book.
Retail $69.95

e-Book
Retail $69.95

The ARRL Handbook is your complete guide
to wireless technology experimentation,
practice, and development. Since 1926, the
Handbook has captured the state of radio

science and technology in one authoritative 0 BONUS e-Book Download!

work. Use it to delve into radio electronics, Your purchase includes the fully searchable digital edition

circuit design, digital modulation techniques, of the printed book (PDF format), plus expanded content,

and equipment construction. software, PC board templates, and other support files.

Order online at www.arrl.org/shop | Call toll-free US 1-888-277-5289




% INDUSTRIES®

A MUST-
HAVE FOR

The FCC Rules

and Regulations for

the Amateur Radio Service
includes the complete Part 97
rules from Title 47 of the Code
of Federal Regulations. This

new fifth edition has updated 4 Tigertronics SignaLinkM USB \

rules for RF exposure and
P The SignalLink USB has you covered with 15+ years \?v?:[.ar:iF:gK‘;?Sgﬁ'_\lr- ;’Q.F\ﬁ E'Cv\gzﬁgﬁn f::fet,

allowing faster data modes. of proven performance and reliability, radio cables for

almost any radio, and compatibility with virtually any $129.95 [ —

sound card digital or voice mode. Whether you're new
to digital operation, or an experienced operator, the
SignaLink USB’s built-in sound card, front panel
controls, and simplified installation will get the job

Rules effective January 8, 2024.

Keep a copy of this handy done right the first time. The SignaLink USB is fully

assembled (made in the USA!) and comes complete
reference booklet close by your with printed manual and all cables. Don't miss the

H H peak of the Solar Cycle 25! Visit our website today
ham radio station. and see what the SignaLink USB can do for you!

800) 822-9722 New LOW PRICE
FCC Rules and Regulations ‘ ( 54)1 ara ;700 plus FREE SHIPPING!
rants fam Oregen (541) 474- www.tigertronics.com
\ 154 Hillview Drive Grants Pass, Oregon 97527 j
www.arrl.org/sho
9 P RF Connectors U - A
& Gadgets -
* 100% Tested
Parts - Products - More * 1-year Warranty
e Matched Groups
www.W5SWL.com B 19 (exct 119)

www.Pentalabs.com
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Schulman
Auction ==

Schulman Auction is the world's premier
ham radio equipment auctioneer with over
150 years of combined staff experience in
ham radio and 50 years in the auction

|"

industry. “By hams, for hamsl

We are your one-stop solution, dedicated
to serving the amateur radio community
around the world.

- Qur proven online auction method
effectively markets your equipment
and consistently achieves market
value in ways other list-it-yourself
platforms cannot.

- Here's why: We test equipment
thoroughly before offering it to the
buying public, bringing buyers a
sense of certainty and trust found
nowhere else.

- Our process is designed to serve
estates and individuals with large or
specialty collections, Wills and
Trusts, etc. We offer nationwide
pickup services and other solutions
for transportation to our facility.

For more information, call or email us today.

David Schulman, WD@ERU
816-455-5520 or 913-568-3767
david@schulmanauction.com
www.schulmanauction.com



GET ACTIVE AND
ON THE AIR

ARRL Item No. 0084
Retail $329.95

Includes ground
shipping in the US.

WITH THE ARRL DUAL-BAND MOMOBEAM

This dual-band beam antenna is an easy-to-use antenna with a

small footprint and a big reach. The beam features a 10-meter Moxon
(28 MHz) and 6-meter Yagi (50 MHz). It’s perfect for new hams and
beginners to be able to work DX, portable operators, university club
stations, and even big stations looking for a lightweight yet robust
antenna. Put this antenna on the air and operate 10 and 6 meters
with a single feed line. A great ‘first’ beam antenna for every ham!

www.arrl.org/beam

Produced exclusively for ARRL® The National Association for Amateur Radio® by Momobeam




The main receiver has an IP3 in the +40 dB class, and the sub-receiver is the already famous TS-590S
receiver. Capable of receiving two signals at once, on different bands. 7-inch and 3.5-inch color TFT
displays allow displaying of independent contents. Simplification of complex operations at a glance.
Make no mistake, this is not a toy. Finally a serious tool is available for getting the very most from your
hobby - of course it's a Kenwood.

e Covers the HF and 50 MHz bands. e Clean 5 to 200 W transmit power through the 50 V FET final unit.

¢ High-speed automatic antenna tuner. e Built-in RTTY and PSK.

e USB, Serial and LAN ports. e Three Analog Devices 32-bit floating-point arithmetic DSPs.

* Various PC applications (free software): ARCP-990 ¢ DVI output for display by an external monitor (main screen display only).

enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

I( E N WO O D Customer Support: (310) 639-4200 %

Fax: (31 0) 537-8235 www.kenwood.com/usa JVCKENWOOD Corporation
ADS02424




Get Started
in POTA!

-

Think outside the shack!
You never know what exciting
adventure awaits. Fresh air,
beautiful scenery, wildlife, and

new friends are waiting for you.

Topics Include:

» Multi-park roves

« QRP operation

« Satellite operation

« Surefire wire antennas
« Activating urban parks

« CW and POTA

Parks on the Air® Book
ltem No. 1748 | Retail $22.95
Member Price $19.95

www.arrl.org/shop

The National Association for

Amateur Radio®

)\ ARRL

= (3ReENHERON ENGINEERINGLLC

RT-21 DIGITAL ROTATOR CONTROLLERS

Unmatched Performance for any Rotator

RT-21 Rotator Packages
- RT-21 with Yaesu & M2 Orion Rotators

RT-21 internal Wi-Fi Option
- Control your rotator from ANYWHERE
using a web browser

WIRELESS NETWORK CONTROLS

- Internet access for switches and rotators

- Eliminate cables and tethered control boxes

- Create customized on-screen controls
Great circle maps

GH Everyware Base and Remote

- USB and wireless relay controls
- Options: outdoor enclosures
and external antennas

Select-8 Wireless Remote Coax Switch

- Built-in GHE Wireless

- Powered through the coax
- Tower leg Mount

- Amphenol RF connectors

www.greenheronengineering.com ¢  (585) 217-9093

RF Connectors
& Gadgets

Parts * Products - More

www.W5SWL.com

Pro Audllo Engineering

The SOTA / POTA source

Kx33 Low-RFI 14V 4A

Power Supply

The only Low-RFI portable
DC supply designed for HF,
1000s sold, guaranteed quiet!

High Performance
heatsinks for the

AM1 Elecraft KX2 / KX3

Portable
Whip
Mount

We also carry a wide range of DC adapters and mix 31 Fair-Rite
ferrite products, the best ferrites available for HF choke use!

Check out all our products at: proaudioeng.com

March 2025
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Foldable Solar Panels

PowerFilm

Made in the USA SOLAR'
5 to 220 Watts
sales@californiapc.com

__ (877)487-1213
CaliforniaPC.com

March 2025 119



ARRL Student Membership

Full Student Membership
(under age 26%*)
$30 per year

Free Student Membership
(aged 21 years or younger®)

*Additional restrictions apply.

Encourage Youth to

Discover
through ARRL

Scouts « College Students « STEM Groups « Youth in Your Family

www.arrl.org/student



SUPPORT

The ARISS *STAR* Keith
Pugh Memoriam Project
honors ARISS Technical
Mentor Keith Pugh, W5IU (SK),
and seeks to improve ARISS
US STEM education via
robotics — with telerobotics
adding a wireless accent.

Middle and high school-
aged students will discover
the benefits and excitement
of ham radio while learning

radio technology and
communication.

Your support of this program
is needed, please give
directly to ARISS at

https://www.ariss.org/
ariss-star.html

Alpha Delta Radio
Communications,
l.l.c The Leader of the “Pack”

The Alpha Delta TT3G50 Series
Coax Surge Protector
Design Concept

It was previously thought that
lightning discharge energy was in
the VLF, Very Low Frequency,
spectrum and that a narrow band
bandpass DC blocked surge
protector in that range provided
adequate protection.

However, in a study under the
auspices of the U.S. Department
of Energy utilizing the satellite
FORTE carrying VHF lightning
discharge sensors, it was
determined that there can

be damaging lightning energy emissions throughout the 30-300 MHz

VHF spectrum. Therefore the damage threat can be anywhere from VLF
through VHE

Through careful design of the Alpha Delta Model TT3G50 series
broadband precision constant impedance thru-line and ARC-PLUG™
module, allowing proper firing characteristics, this state of the art surge
protector design allows effective protection throughout this entire spectrum.

Depending on the connector style we provide excellent broadband
performance through 3 GHz, compared to nharrowband DC blocked
designs.

—The impedance compensated thru-line cavity design allows control
voltages to pass through the device, instead of the “wire around”
requirement of DC blocked designs. Our design also allows in circuit
cable sweeps.

The innovative field replaceable gas tube ARC PLUG™ module
can be removed and replaced in the field with no tools required and
without removing the surge protector from the circuit. The knurled knob
does the trick. Connectors and knob are O ring sealed for
environmental protection.

—DC blocked designs require the entire unit to be removed and
discarded if hit with a surge beyond its rating. They are not field
repairable.

—As a result of extensive testing and approvals within the military
agencies, the Defense Logistics Agency (DLA) has assigned NSN
numbers to our devices. Cage Code 389A5. All of our products are
manufactured in the U.S.A. in our ISO-9001 certified facility for highest
quality. Various connector styles available.

Also available from Alpha Delta dealers.

www.alphadeltaradio.com

for product technical details, installation requirements,
pricing, dealers and contact information

41 - 1

Continuous Product
Innovation
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PERCEPTION

Some folks will say that having a mechanical
antenna will lead to more breakdowns over PROOF

the lifetime of the product.
The advantage of a mechanically

REALITY adjusted, length optimized
antenna when compared to
All antennas are mechanical devices in one form fixed length, frequency limited
or another - and ALL antennas can certainly fail when antennas, is profound - if you
subjected to Mother Nature’s wrath. Our products have been don’t believe us, get on the air,
consistently reliable over the last 23 years when compared to and ask the thousands of SteppIR
competitive products, with the added benefit of significantly owners residing in all areas of
superior performance. Additionally, with bend-but-don’t-break the world, for their opinion!

elements and because all the mechanical parts are protected, our
antennas are the very best for extreme weather environments -
where many fixed length antennas will fail, ours thrive.

StepplR Antennas offer superior
performance AND reliability!

Station QTH of LZ2BE

‘Blenvenidos a StepplR!

Apoyo en Espanol
Presiona aqui para mas informacion o llama a Alex
COMMUNICATION SYSTEMS 305.713.8575

FOR DETAILS ON PRODUCTS AND TO ORDER: WWW.steppir.com 425-453-1910




Ham Ads

Please contact the Advertising
Department at 860-594-0203 or
hamads@arrl.org for further
information or to submit your ad.

QST Ham Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing
Before considering a ham ad please read.

1. Advertising must pertain to products and services which
are related to Amateur Radio.

2. The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main St.,
Newington, CT 06111.Or, you may pay by credit card sending the
information by fax to 860-594-4285 or via e-mail to hamads @
arrl.org. Credit card information needed is: the type of credit card,
the exact name that appears on the credit card, the credit card
number, the expiration date and the credit card billing address.

3. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations
or changes will be accepted after this closing date.
Example: Ads received December 16th throughJanuary 15th
will appear in March QST. If the 15thfalls on a weekend or holi-
day, the Ham-Ad deadline is the previous working day. Please
contactthe Advertising Department at 860-594-0255 or
hamads @arrl.org for further information or to submit your ad.

4. No Ham-Ad may use more than 200 words. No advertiser
may use more than three ads in one issue. Mention of lot-
teries, prize drawings, games of chance etc is notpermitted
in QST advertising.

The publisher of QST will vouch for the integrity of ad-
vertisers who are obviously commercial in character and
for the grade or character of their products and services.
Individual advertisers are not subject to scrutiny.

The American Radio Relay League does not discriminate
in its advertising on the basis of race, color, religion, age,
sex, sexual orientation, marital status or national origin.
ARRL reserves the right to decline or discontinue adver-
tising for any other reason.

AN IMPORTANT NOTICE TO ALL HAM AD POSTERS
AND RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greetings from ARRL HQ! Please note that
we have received reports from many ARRL members who
have placed classified ads inthese listings, and have received
responses from individuals proposing “creative” payment
schemes. These particular instances involved offers of over-
payments for goods by bank check, followed by instructions
to deduct the cost of your item from the overpayment, and
to transfer the overage back or to another individual. This is
a well-known scam. Unfortunately, we have no control over
this and other scams of this type. Once your email address
is posted, you are vulnerable to those individuals seeking to
provide you with questionable information.

Club/Hamfests/Nets

CW INSTRUCTION via internet video confer-
ence classes. VISIT longislandcwclub.org

Emergency Ham Net. Forming a new group,
free membership. Have fun and push the fron-
tiers of digital radio. www.emergencyham.net

Friend of BILL W meets Thur on 14.316 @
12:30 ET. Daily Meeting on QSO NET on 21.350
@ 11:30 Eastern Time. More info please visit
HAAM Group website www.qgsl.net/haam.

INTERCON: Daily 0700-1200 EST on 14.300
MHz http://interconnect.us

SOCIETY OF WIRELESS PIONEERS - Profes-
sional brasspounders on land, sea, and air from
the time of spark to solid state preserved photos,
stories, schematics, letters, cartoons, catalogs,
books, and manuals to keep radio history alive.
Website showcases early ham stations, naval
communications history, SOS events, and more,
all free. www.sowp.org

Property/Vacation/Rentals

A CARIBBEAN SAINT KITTS “V4” DX
RENTAL. See V47JA on QRZ.com and email:
W5JON@sbcglobal.net for Ham Discount infor-
mation. John W5JON/V47JA

A DX Apartment available in VP9 with rigs and
antennas. Email: ed@vp9ge.com for details.

Beautiful outdoor Idaho! Spacious low populated
areas. Abundant recreation opportunities. Mod-
erate four-season climate. Thinking of buying

or selling? Contact Ron Bishop, W7IM, Keller
Williams Realty Boise. 208-870-6075.
Ron@BoiseBargains.com

CAPE COD real estate for hams, buy or sell,
John Strome, KC1MLR, ColdwellBanker associ-
ate, john.strome@nemoves.com, 508-527-0499

COLORADO CHALET with ham gear for weekly
rental, www.lostcreekcabin.com. W@LSD,
Buena Vista, CO.

Hams Looking to purchase or sell real estate in
Connecticut? Please contact Licensed Ham
and Realtor, Claude Cousins, Sr. N1QAE, Berk-
shire Hathaway Home Services,
claudecous@gmail.com, 860-989-2113

Retiring to Florida? Looking for a resort-like,
award winning 55+ active adult community with
a vibrant, active Amateur Radio Club with three
community repeaters? Contact WB8ZNL, Doug
Bennett, Realtor - Arista Realty Group, for more
information. 317-418-4273

www.peidxlodge.com

Antique/Vintage/Classic

6 Meter legacy by KGEDX K6MIO.
www.bobcooper.tv

ANTIQUE WIRELESS ASSOCIATION - the
largest international organization for historic
radio enthusiasts. Publishes the quarterly AWA
Journal and annual AWA Review on all aspects
of collecting and history of communications.
AWA produces the famous annual AWA Conven-
tion and sponsors the world renowned Antique
Wireless Museum. Only $35/year USA, $40/year
elsewhere. Antique Wireless Association, PO
Box 421, Bloomfield, NY 14469. Website:
http://www.antiquewireless.org

Awesome Technology & Stem Museum -
www.cyberengineer.info

Six Decades of Amateur Radio www.kk4ww.com
Vintage Radio, Ham Radio and Military Radio Re-
pair. www.mcveyelectronics.com 845-561-8383

WANTED PRE-1980 MICROCOMPUTERS for
historical Museum www.kk4ww.com

QSLCards/Call Sign Novelties

Flaunt your call! www.HAMFLAGS.com

Get Top Quality Full Color UV Coated QSL
Cards direct from the printer. Chester QSL Cards
by Chester Press. Call 800-748-7089 for sam-
ples, email info@chesterpressinc.com or visit
the chesterpressinc.com/QSL website.

www.QSLCONCEPT.com Custom designed
QSL Cards. FREE Design, FREE Shipping,
FREE Stock Photo.

General

RF CONNECTORS & GADGETS
Parts - Products - More
www.W5SWL.com.

#1 AMATEUR CALLSIGN DVD! HamCall contains
over 2,400,000 world-wide callsigns, 10,400,000
archive callsigns. Supported by most logging
programs. Six FREE monthly internet updates and
HamCall.net Gold online access included. Visa/
MC/Discover 800-282-5628 http://hamcall.net

ATTENTION YAESU-FT 102 18,000hrs, 30yrs,
800+ FT-102's Repaired. Have every part. AM-
FM/board. $25/hr. Parts@cost. Relays lifetime
warranty. 954-961-2034 NC4L
www.w8kvk.com/nc4l

Build your own Yagi! - WSEES.COM

NARTE Certification — NARTE gives you the
competitive edge with individual certification in
Electromagnetic Compatibility, Electromagnetic
Discharge Control and Telecommunications.
Industry-recognized certification required or
desired by more than 400 corporations nation-
wide. Call 1-800-89-NARTE or visit www.inarte.
org. NARTE offers the premier EMC/EMI, ESD,
Telecommunications and Wireless certification to
professional technicians and engineers.

Get the F.C.C. “Commercial” Radiotelephone
License: The highest-class Telecommunications
Certification! Fast, inexpensive, Guaranteed
Home-Study. Command Productions. Please
visit: www.LicenseTraining.com (800) 932-4268

HAM KITS for sale at www.HecKits.com L/C
Meter, SWR Bridge, ESR Meter, 2-Tone Gen,
FET DIP Meter.

ISOTRON ANTENNAS FOR 160 - 6 METERS!
Efficient, rugged, and resonant. Please visit
WWW.ISOTRONANTENNAS.COM
wdOeja@isotronantennas.com 719/687-0650.

KB6NU’S “NO NONSENSE” LICENSE STUDY
GUIDES have helped 1000’s get their first license
and upgrade to General or Extra. They can help
you, too. KB6NU.COM/STUDY-GUIDES/

Kenwood HF Radio TS-440S plus power supply
PS50. $300.00 or B/O. 904-607-8076, NACSD

Kenwood TS-990 200-Watt transceiver w/
speaker, antenna switch, and original box and
manual. 20 hours. Bill White (239) 300-5226 call
or text. $4,500.00

MicroLog-By-WAOHMicroLog-By-WAOH.
Easy to use logging program. Free download.
www.walh.com

Radio Shack HTX-100 Repair Free Estimates.
KATHVR — www.HTX-100.com

RF SUPERSTORE
Connectors, Adapters, Antennas,
Coaxial Cable and more!

High Quality, Low Cost, Ham Friendly
WWW.RFSUPERSTORE.COM

Rohn Tower, telescoping poles, tripods and
antenna parts delivered to your door.
www.antennapartsoutlet.com

QSL-Card Clearance: Worldwide: large IOTA col-
lection; large bureau-stamp collection; Boy Scouts
from 21 countries; and schools from 60 countries;
USA: schools from 26 states; military bases from
24 states, DC, and overseas; modern Hawaii and
Alaska; and 1930 — 1949 by state; UN: missions
plus HQs (Geneva, NYC, and Vienna); and

All but USA: 1930s through mid-2010s, almost

all countries. No duplication. Cards are from
multiple retired and SK operators. Contact me at
collclear@outlook.com for further information. 'm
based in New England, interested in handing over
cards rather than mailing them.

Science Hall of Fame Dedicated to promoting
Ham Radio in classrooms. www.SciHall.com AB5L
Tactical Portable Accessories for Yaesu 450D,
DX-10, 817ND, 857D, 897D, 891, 991A, ICOM
7300, 7200, 7000, 706/703 and 9700. WOMSN
www.portablezero.com

Universal Aluminum push up towers. Same day
shipping. www.antennapartsoutlet.com

W5Z2Z HAMRADIO REPAIR SERVICE.

Contact by Email : serge7388@yahoo.com

Xcellent Amateur and Monitor Logging from
DXtreme! Click www.dxtreme.com
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Advertising Department

Janet Rocco, W1JLR, Advertising Relationship Manager
Toll Free: 800-243-7768

Fax: 860-594-4285

E-mail: ads@arrl.org

Web: www.arrl.org/ads

QST Index
of Advertisers



Member Services Contact Information:

Toll Free: 888-277-5289

Fax: 860-594-0303

E-mail: circulation@arrl.org

Web: www.arrl.org
Icom America — www.icomamerica.com/amateur ...........cc.eeeeeeeeeeeeeeeeiiiirreeeeeeeenns 22,23
Intuitive Circuits, LLC — WWW.ICIrCUItS.COM ..........cccviiiiiiiiiiieeccee e 109
International DX Convention — www.dxconvention.Com ..........ccccceevieerieeenineenns 126
KM3KM Electronics, LLC — www.km3km.com/product/mercury-lux-amplifier/...... 105
Kenwood Communications — www.kenwoodusa.com...........ccccceeeeeeennne. 29, Cover 4
LDG — 410-5868-2177 ...ttt 2
Mosley Electronics — www.mosley-electronics.Com ..........ccceveeieeieenicieenicsneen 127
Pacific Antenna — www.qrpKitS.COM ........coiiiiiiiiiii e 104
Palomar Engineers — www.Palomar-Engineers.Com.........cccoevvereerieeneeneeneennennns 113
Penta Laboratories — www.pentalabs.com ..........cccoiiiiiiiiiiiciice e 113
PreciseRF — http://preciSerf.Com ..o 1
PreppComm — WWW.PrePPCOMMLCOM ....cuieiuririririreaereereeseesreeseesneesreesseesneesseesanenens 119
Pro Audio Engineering — www.proaudioeng.CoM.........cccuueriereeneesieeneeneesee e 17
RF Parts Company — WWW.IMPArts.Com .........coooiiiiiiiiiieiie e 127
RT Systems — WWW.ISYyStEMS.COM ......c.ooiiiiiiiieiiciic e 7
Schulman Auction — www.schulmanauction.Com ..........cccccoveriiriiciienieine e 114
SEA PAC Ham Convention — WWW.S€aPAC.OIJ .......eerreerueiiienieeniesiresee e 105
Starlink® RV Pole Kits— www.hitched4fun.Ccom..........ccccceiiiiiniiiiiniecceeee 126
StePPIR — WWW.SIEPPIN.COM ..ottt e 123
SwapMyRIigs — WWW.SWaPMYTIQGS.COM ....iiiiiiiieirieiienieesieeseesiee e sre e sne e .109
Ten-Ten International Net, Inc. — www.ten-ten.org..........cccocervvreniinic i 104
Tigertronics — Www.tigertroniCS.CoM ........ccooiiiiiiiiiiiereesee e 113
Timewave Technology, Inc. — www.timewave.Com............cccveeeviiieeeeiiiee e e, 111
W5SWL Electronics — WWW.W5SWI.COM .......ccoeveeeieiiiiiiiiieeeeeeeeeeeeen, 104, 113, 117, 119
West Mountain Radio — www.westmountainradio.Com............ccccevveriiniinecniineennns 3
Yaesu USA — WWW.YAESU.COM ....ooiiuiieiiiiaiiieeaieeesieeeaieeeaieeeeieeasseeesneeeenneeesnes 1, Cover 2

Mosley antennas are
* pre-tuned,
* pre-drilled, —
* and color-ceded
for ease of assembly-which means...
* NO MEASURI{VG.’,

."a_better Antenna!”

L

AIRCRAFT GRADE ALUMINUM
ELEMENTS & BOOMS and = ..
STAINLESS STEEL HARDWARE %3]

'STRONG! REQUEST ACATALOG
aommnior  Call 800-325-4016

Mosley Quality!

...built to last! www.mosley-electronics.com
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ARRL Spectrum Defense Fund ()

The Strongest Voice for Amateur Radio ARRL Q) seectay

FUND
Your Donation to Spectrum Defense supports our efforts for a strong and vibrant Amateur Radio Service.

Your ARRL has taken the lead from the very beginning to defend our access
to radio spectrum. Our work continues to this day with technologies such
as solar power, wireless power transfer charging, and a proliferation of

new lighting devices as present-day challenges. Amateur Radio's future
depends on our free access to radio spectrum so that we can continue

to practice our skill, and pass along to future generations. Amateur Radio
continues to serve our communities When All Else Fails® and contributes in
meaningful ways to the development of wireless technology.

We need you to help us protect your spectrum.

Make your gift online TODAY at www.arrl.org/Spectrum-Defense-Fund or contact the
ARRL Development Office via email at development@arrl.org or by telephone at (860) 594-0200.

DONATE NOW

Right Through ARRL's work, amateur radio provides the broadest and most powerful wireless
communications capability available to any private citizen anywhere in the world. ARRL's advocacy
NOW: efforts extend to lawmakers on Capitol Hill, to state legislatures, and even the international stage.

(@)

Our Washington, D.C. regulatory To keep 60-meters usable for radio A delegation from ARRL and the
affairs team filed a technical report amateurs, ARRL is working with the International Amateur Radio Union
against an effort from stock traders FCC to keep the 100 W power limit represented our interests at the ITU
that would obliterate our HF bands. and the existing five channel World Radio-communication

Conference 2023 (WRC-23) in

The fight to safeguard our allocation. ARRL is protecting the Dubai. United Arab Emirates. i
spectrum requires ARRL's 24/7 rights of all Amateur Radio Operators ubal, Lnited Arab Emirates, in

. . November and December.
vigilance. and the advancement of American

This huge effort at a significance

expertise in wireless technology. expense needs your support

= Vigilant of Existing and New Threats

Promoting & Protecting Amateur Radio

ARRL works with many partners to develop mutually agreeable solutions to sharing spectrum and resolve
inevitable incompatibilities that arise from radio noise in the modern environment.
Your Donation to Spectrum Defense supports our efforts for a strong and vibrant Amateur Radio Service.



Testing, Tuning, Matching, Monitoring - Made Easy!

CN-501H CN-501H2 CN-501V/N

Frequency 1.8~150MHz 1.8~150MHz 140~525MHz
Power Range: Forward 15/150/1.5KW 20/200/2KW 20W/200W
Power Rating 1.5KW (1.8~60MHz)  2KW (1.8~60MHz) 200W
1KW (144MHz) 1KW (144MHz) (140~525MHz)
Tolerance  +10% at Full Scale +10% at Full Scale +10% at Full Scale
SWR Measurement 1:1~1: 1:1~1: 1:1~1:0
SWR Detection Sensitivity 4W MIN 4W MIN 4W MIN
Input/Output Impedance 50 ohms 50 ohms 50 ohms
Input/Output Connectors S0O-239 S0O-239 S0O-239 or N-Type

CN-501

Economy Series * FORWARD POWER

CN-901

Professional Series

CS-201

Frequency Range (up to): 600MHz
Power Rating: 2.5 kW PEP1 kW CW
VSWR: Below 1.2:1

Insertion Loss: Less than 0.2 dB
Isolation: 60 dB 600 MHz
Connector: SO 239

Output Port: 2

www.natcommgroup.com

Compact HF/VHF AVG reading SWR/Power Meter Cross needle technology displays:

* REFLECTED POWER - SWR - Simultaneously!

CN-901HP CN-901HP3 CN-901V/N CN-901G

Frequency 1.8~200MHz 1.8~200MHz 140~525MHz 900~1300MHz
Power Range: Forward 20/200/2KW 30/300/3KW 20/200W 2/20W
Tolerance  +10% at Full Scale ~ +10% at Full Scale +10% at Full Scale +10% at Full Scale
SWR Measurement 1:1~1: 1:1~1:e0 1:1~1:e0 1:1~1:
SWR Detection Sensitivity 5W MIN 5W MIN 5W MIN 0.4W
Input/Output Impedance 50 ohms 50 ohms 50 ohms 50 ohms
Input/Output Connectors S0O-239 S0-239 S0O-239 or N-Type N-Type

AVG & True PEP power meter .5 second PEP delay to dampen the needle movement with on/off switch:

* FORWARD POWER - REFLECTED POWER - SWR - Simultaneously!

CS-201GlI

Frequency Range (up to): 2 GHz
Power Rating:

15 kW CW (up to 30 MHz)

250 W CW (up to 1GHz)

150 W CW (up to 2 GHz)

VSWR: Below 1:1.3 at 1.3 GHz

Insertion Loss: Less than 1.2 dB at 1.2 GHz
Isolation: 50 dB 1 GHz

Connector: Gold Plated N-Type

Output Port: 2

| 800-962-2611



KENWOOD
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\\\\J "“The Kenwood TS-890S has the highest RMDR of any radio | have ever measured."
- Rob Sherwood - NCOB - December 2018
HF/50MHz TRANSCEIVER Top-class receiving performance 4 kinds of built-in roofing filters

I 8_8 9 O S 3 kinds of dynamic range make for top-class performance. 500Hz / 2.7kHz / 6kHz / 15kHz (270Hz Option)

» Roofing frequency sampling band scope
» Band scope auto-scroll mode
» Multi-information display mcludlng filter scope

Clean and tough 100W output
» Full Down Conversion RX

M HighlCarriek tolNoise Ratio 1t L0 B.mlt-ln .h| s h-s. eed automatic antenna tuner
» H-mode mixer 32-hit floating-point DSP for RX / TX and Bandscope

*: 2 kHz spacing measurement standard - Receiver frequency 14.2 MHz, MODE CW, BW 500 Hz, PRE AMP OFF

A

A

www.kenwood.com/usa

Customer Support: (310) 639-4200

ADS#16221



