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Inherent Passion and Inspiration

Hybrid SDRs (Narrow Band SDR & Direct Sampling SDR)

2kl RMDR  123dB+
2kHz BDR 150dB+
2kHz Frd IMDR 110dB+

Ultra Low-Noise Local Oscillator System, 400MHz HRDDS
(High Resolution Direct Digital Synthesizer)

2kl 7 Phase Noise —150dBc/Hz

VC-TUNE (Variable Capacitor Tune) signal peaking
Maximum Attenuation —70dB

FIDSS (3-Dimensional Spectrum Stream) visual display
view up lo last 25 seconds of band conditions in real lime
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In Homage to the Founder of Yaesu — Sako Hasegawa JAIMP

F TD X 1 0 1 M P 200W  External Power Supply with 3.94" (100mm) Front Speaker, FPS-101 included
HEIBOMEE TRANSCEIVER +VC-Tune unit x 2 (MAIN and SUB bands) included

+ 300Hz Crystal roofing filter (MAIN band) included

* 600Hz Crystal roofing filter (MAIN and SUB bands) included

» 3kHz Crystal roofing filter (MAIN and SUB bands) included

The Ultimate

FTpx 107D roow * VC-Tune unit (MAIN band) included
HF/50MHz TRANSCEIVER + 600Hz Crystal roofing filter (MAIN and SUB bands) included
+ 3kHz Crystal roofing filter (MAIN and SUB bands) included

YA F'S U YAESUUSA | For the latest Yaesu news, visit us on the Internet: http://www.yaesu.com

The roadice 6125 Phyllis Drive, Cypress, Specifications subject to change without notice. Some accessories and/or options may be standard in certain
CA 90630 (714) 827-7600 areas. Frequency coverage may differ in some countries, Check with your local Yaesu Dealer for specific detalls.
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High Visibility and Operation with a High-Resolution
Full Color TFT & Touch Screen Display
Superior Performance in a Compact C4FM Digital Transceiver

System Fusion Il Compatible Built-in High Precision GPS Receiver
ok |
Compact & Reliable 5W RF Power Output Easy Hands-Free Operation

o with Built-in Bluetooth® unit
700mW of C4FM Exceptional Quality Audio

| High-Resolution and High-Speed
Dual band Simultaneous Receive 79 channel Band scope
High Visibility Full-Color CAM (Club channel Activity Monitor)
TFT touch panel Dlsplay Function
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Free Catalog/Dealers/Manuals Online - Visit: www.cushcraftamateur.com or call toll-free 662-323-9538

Cushcraft...Keeping You in Touch Around the Globe

Cushcraft Antennas

80-6 Meters!
No Radials!

Cushcraft’s world famous R8
now has a big brother!

Big Brother R9 now includes 75/80 Meters for local ragchewing and
worldwide low band DX without radials!

It’s omni-directional low angle radiation gives you exciting and easy
DX on all 9 bands: 75/80, 40, 30, 20, 17, 15, 12, 10 and 6 Meters with
low SWR. QSY instantly — no antenna tuner needed.

Use full 1500 Watts SSB/CW when the going gets tough to break
through pileups and poor band conditions.

The R9 is super easy to assemble, installs just about anywhere, and
its low profile blends inconspicuously into the background in urban and
country settings alike.

Compact Footprint: Installs in an area about the size of a child's
sandbox — no ground radials to bury with all RF-energized surfaces
safely out of reach.

Rugged Construction: Thick fiberglass insulators, all stainless steel
hardware and 6063 aircraft-aluminum tubing is double or triple walled at
key stress points to handle anything Mother Nature can dish out.

31.5 feet tall, 25 Ibs. Mounting mast 1.25 to 2 inches. Wind surface
area is 4 square feet.

R8, $599.95. Like R9 antenna but less 75/80 Meters.

R-8TB, $99.95. Tilt-base lets you tilt your antenna up/down easily
by yourself to work on.

R-8GK, $79.95. Three-point guy kit for high winds.
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Omnl-l;i—r’ectional
Low angle radiation gives
incredible worldwide DX.

Cushcraft...Keeping You in Touch
Around the Globe!

Amateur Radio Antennas 308 Industrial Pk Rd, Starkville, MS 39759 USA
Cushcrafts (662) 323-9538 m FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. 2016 ©Cushcraft. Cushcraft_R9_032113_QST_090619DS
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CHA 2508 - No Antenna Tuner Needed!

Base Antennas
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O CAMET. CHA-250B 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,
continuous * Max Power: 250W SSB/125W FM« Impedance: 50 Ohm « Length: 23’ 5" « Weight: 7 Ibs. 1 oz. * Conn: SO-239 »
Mast Req'd: 1" - 2" dia. * Max wind speed: 67MPH

® Maldol HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA
80/40/20/15/10/6/2M/70cm Only 1/2 the traditional size and weight of vertical HF antennas, and it includes 2M/70cm! Unique
radial system rotates for balcony installations, the radials can all be rotated to one side. « Wavelength: HF and 6M: 1/4 wave
+ 2M: 1/2 wave * 70cm: Two 5/8waves in phase * Impedance: 50 Ohm « Max Power: HF 200W SSB « 6M-70cm: 150W FMe
Conn: SO-239 + Height: Only 8'6" « Weight: 5lbs. 7ozs.

© CAMET, GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 6/8 wave « 446MHz 5/8 wave x 3 « Max Pwr: 200W + Length: 5'11" Weight: 2Ibs. 0zs. + Conn: Gold-
plated SO-239 + Construction: Single-piece fiberglass

O CHAMET. GP-6 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave x 2 + 446MHz 5/8 wave x 5 « Max Pwr: 200W «+ Length: 10'2" Weight: 3ibs. 8ozs. « Conn:
Gold-plated SO-239 « Construction: Fiberglass, 2 Sections

© CXMET. GP-9 / GP-9N DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
BEST SELLER! « Wavelength: 146MHz 5/8 wave x 3 + 446MHz 5/8 wave x 8 « Max Pwr: 200W+ Length: 16' 9" + Weight: 5lbs.
110zs. * Conn: GP-9 Gold-plated SO-239 « GP-9N Gold-plated N-type female « Construction: Fiberglass, 3 Sections

O CAMET. CX-333 TRI-BAND 146/220/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 5/8 wave x 2 * 220MHz 5/8 wave x 3+ 446MHz 5/8 wave x 5 * Max Pwr: 120W « Length: 10'2" » Weight:
3lbs. 10z.* Conn: Gold-plated SO-239 + Construction: Fiberglass, 2 Sections

O CHAMET, GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA
Wavelength: 52MHz 5/8 wave * 146MHz 5/8 wave x 2 » 446MHz 5/8 wave x 4 « Max Pwr: 150W « Length: 7'11" » Weight: 3lbs.

10z. » Conn: Gold-plated SO-239+ 2MHz band-width after tuning (6M) « Construction: Single-piece fiberglass

—

NEW

CAA-500Markll
1.8-500MHz Antenna analyzer

The CAA-500Markll combines
the simplicity and accuracy
of an analog instrument,
PLUS..a full color LCD
graphic display * Resistive (R)
and Reactive (X) components
of impedance graphed and
displayed numerically + SWR
readings in both graphic and
numerical results.

Operates on 8-16VDC external power, 6 AA Alkaline
or NiMH rechargeable cells « Trickle charger built in
(only when using NiMH batteries) » Typical battery life:
9 hours of continuous operation « Battery level indicator
» Selectable auto power-off time limit preserves battery
capacity * SO-239 connector for 1.8-300MHz range *
N-female connector for 300-500MHz range

The perfect combination of analog and graphic
information, designed in particular for antenna
diagnostics and adjustments while on the roof, tower
or in the field!

CAA-5SC

Protect your CAA-500Markil
from moisture, shock, dents
and dings!

Shoulder strap included.

.

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611 @ C*M EI-@
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With stay-at-home mandates in place all over
the country, amateur radio clubs are finding new
ways to stay connected. Read about how Lee
Chambers, KI7SS; Phil Cornell, W7PLC, and

their club, the Olympia (Washington) Amateur
Radio Society, learned how to use videocon-
ferencing technology to keep active and stay in
touch, in “Online Club Meetings Ease Shelter-in-
Place Isolation,” on page 61 of this issue.
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BEST PRODUCTS BEST VALUE BEST WARRANTY

Four Position USB L DG
Antenna Switch Kit

SW4U-K
Medium Skill Level Build

50 Thru-Hole Parts
200 Solder Connections

Radio Meter Tuner

1000W PEP
1 to 60 MHz
.| >60 db Isolation

Two-Year Warranty
Available at: NVKITS.COM

MAGAZINE

support@Ildgelectronics.com 410-586-2177 www.ldgelectronics.com



YOU

To all of our customers and supporters!

Throughout the years, we have had an incredible amount of support,
guidance, input, constructive criticism and above all, helpful words of
advice and encouragement from our customers. | remember when Mike
K7IR, Jim K7IRF and | started this company in 2001, hams were so
motivated to help us grow (we were working out of Jim's garage back
then) they would order every single option on an antenna “just to be
sure we made it”, even though they had no actual need for some (or in
some cases ANY) of those options. We were so thankful back then for
that uncommon support, and that feeling has never changed - Now here
we are in the midst of one of the great tragedies in our modern world,
and our customers continue to give us the same kind of love, that

D

fantastic support that has kept us motivated to continue driving to = -
be the very best in our field. So instead of

promoting a particular product this month, "

we would like to say a simple and sincere On behalf of all of us at SteppIR - 73

THANK YOU to everyone that has supported
SteppIR over the years, those that are leading
the charge now and of course to those future
customers. Thanks to you we are alive and well,
and ready to help!

= sl:eple'

COMMUNICATION SYSTEMS

ﬂﬂﬂ

John Mertel WA7IR President/CEO

SOA 2000 Controller

ON EVERYTHING!

www.steppir.com 425-453-1910




DIAMOND

ANTENNA

| diamondantenna.net

When it comes to quality and performance,
DIAMOND ANTENNA is the worldwide leader
in VHF/UHF base and mobile antennas.

DIAMOND ANTENNAS help you get the most out
of your on-air experience.

Heavy duty fiberglass radomes

Four'section assembly

Overlapping outer shells for added strength
Stainless steel mounting hardware & radials
Strong waterproof joint couplings

Type-N cable connection

Wideband performance

Highest gain Dual-band Base Antenna!

For all your base station and repeater needs,
DIAMOND has an antenna that will work for you.

You've tried the rest, now own the best!

Here is a small sample of our wide variety of antennas
Bands Length Max Pwr. Conn.

Ft.

Rating

Dualband Base Station/Repeater Antennas

X700HNA (4 section)

X510HD (3 Section)
X300A (2 Section)
X200A (2 Section)
X50A (1 Section)
X30A (1 Section)

2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm

24
17.2
10
8.3
5.6
45

200
330/250
200
200
200
150

Monoband Base Station/Repeater Antennas

F23H (3 Section)

F22A (2 Section)
CP22E (Aluminum)

F718A (Coax Element)

SG7900A
SG7500A
'NR770H Series
MR77 Series
AZ504FXH
AZ504SP
NR7900A

NR22L
M285

144-174 MHz
(W/ Cut Chart)

2m
2m
70cm

Dualband Mobile Antennas

2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm
2m/70cm

Monoband Mobile Antennas

RF PARTS"

COMPANY

Diamond Antenna is a division of RF Parts Compa ;

15

10.5
8.9
15

62.2 in.
40.6 in.

20 in.
15.5 in.
15.5 in.
57 in.

96.8 in.
52.4 in.

350

200
200
250

150
150

1 382in. [

300/250

100
200

N

UHF or N
UHF or N
UHF

UHF or N
UHF

UHF

UHF
UHF
N

UHF or NMO
UHF or NMO
UHF or NMO
Mag Combo
UHF
UHF
UHF

UHF

UHF or NMO

_\ =
x »

SGL7900A

/

/| X30A / X50A

J

Stancdard By Which All Others Are Judged

P

X700HNA



Kris Bickell, K1BIC, ARRL Lifelong Learning Manager, kbickell@arrl.org

Second Century

Learning — The Journey of A Lifetime

A
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As an educator, one of my favorite sayings is, “Learning is a journey, not a destination.”
For most of us, learning is a lifelong endeavor in many areas of our lives. Sometimes
we are not even aware of it, as learning often occurs informally. We begin learning

as young children by observing the world around us. Then we go to school to learn

in a more formal manner. Some of us go back to school years later to get advanced
training. We continue to learn on the job, we adjust to new trends and new technology,
and we explore new interests as our lives change.

Through the years, the leaming journey in amateur
radio hasn't changed much, but the way people learn
has changed dramatically. Today, you can find the
answer to virtually any question wherever you are,
whenever you want, using your smartphone. On a per-
sonal note, my career path — online learning — wasn't
even a possibility back when | was in college, with per-
sonal computers and smartphones still years away.

Currently, the number of amateur radio licensees
remains relatively steady. However, data shows that the
number of active ARRL members is not keeping pace,
as many of these new licensees don't become active in
ham radio despite the resources around them. Passing
the exam and obtaining a license has become the point
where many hams'’ journeys come to a halt. ARRL
wanted to know why this was happening, and what
could be done to change it.

We conducted research that provided some very help-
ful clues. People who have their amateur radio license
but stopped engaging with ham radio — or who were
never active — were asked what, if anything, might
have helped them stay (or become) active. The most
common response was, “Help with how to get started
on the air.” These respondents also indicated that they
would prefer this training to be delivered using online
videos or multimedia.

This information, along with the increasing popularity of
self-guided learning using the internet, where people
can find answers to virtually any question at any time,
has been the catalyst in the development of ARRL's
Lifelong Learning program.

As part of ARRL's Second Century, and to align with
the way many associations now provide education to
their communities, ARRL's Lifelong Learning program
is looking to add a modern touch to the way new hams
learn. By taking into account the increasing popularity
of online videos and tutorials, ARRL is developing an
online learning center to serve as a hub that new
licensees and those seeking to expand their level of
knowledge will use to further their own learning journey.

This learning center will focus on three main content
tracks, all of which were identified in the research as
the most common areas of interest for amateur radio
enthusiasts: Electronics & Technology, Personal
Communications, and Emergency Communications.
Ideally, this learning center will serve as a bridge to the
larger ham radio community and the resources already
in place.

2020 has been a challenging year for learning, with the
pandemic forcing educators and students from pre-
school to college to teach, learn, and work remotely.
But even though this situation comes with many chal-
lenges, it highlights the increasing popularity of online
learning, providing ARRL with the perfect opportunity
to offer this type of service to the entire ham radio
community, while adding even more value to ARRL
membership.

We hope you join in as the learning journey at ARRL
continues in 2020 and beyond!

Kris Bickell, K1BIC
Lifelong Learning Manager

July 2020



Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-647-1800

-
hy-gain. HF Beams

...are stronger, lighter, have less wind surface and last years longer.

Why? hy-gain uses durable tooled components — massive boom-to-mast bracket,
heavy gauge element-to-boom clamps, thick-wall swaged tubing — virtually no failures!

TH-11DX

$1299.95

11-Elements, 4.0 kW PEP,
10, 12, 15, 17, 20 Meters

TH-5MK2, $879.95. 5-element, 1.5 kW PEP, 10,15, 20 Meters
The broadband five element TH5- Also standard is hy-gain’s exclusive
MK2 gives you outstanding gain. BetaMATCH™, stainless steel hard-
Separate air dielectric Hy-Q™ traps ~ Ware and compression clamps and
let you adjust for maximum F/B ratioon  BN-86 balun.

each band.

TH-3MK4, $549.95. 3-element, 1.5 kW PEP, 10,15, 20 Meters
The super popular TH-3MK4 gives Four piece boom is ideal for

you the most gain for your moneyina  DXpeditions. Rotates with
full-power, full-size durable hy-gain tri- ~ CD-45l1 or HAM-IV rotator.
bander! Features hy-gain BetaMatch™
You get an impressive average gain  for DC ground, full power Hy-Q
and a whopping average front-to-back  traps, rugged boom-to-mast bracket
ratio. Handles a full 1500 Watts PEP. and mounts on standard 2"0.D.
95 MPH wind survival. mast. Stainless steel hardware.
Fits on average size lot with roomto ~ BN-86 balun recommended.
spare - turning radius is just 15.3 feet.

TH-2MK3, $449.95. 2-element, 1.5 kW PEP, 10,15, 20 Meters
The 2-element TH-2MK3 is hy- Ruggedly constructed, top-
ain’s most economical full power performing, compact 6 foot boom,
1.5kW PEP) full size tri-bander. tllght 143 foo:)l’tl tumiag radiu§.r‘lnstalls
For just $339.95 you can greatly in-  @lmost anywhere. Rotate wit
crease your effective radiated power CD-45l1 or HAMIV. BN-86 balun
and hear far better! recommened.

EXP-14, $699.95. 4-element, 1.5 kW PEP, 10,15, 20 Meters

=

TH-11DX, $1299.95. 11-element, 4.0 kW PEP, 10, 12, 15, 17, 20M

Revolutionary 4-element compact
tri-bander lets you add 40 or 30 Meters!
Has 14 foot boom and tight 17.25 feet

BetaMATCH™ provides
DC ground to eliminate static.
Includes BN-86 balun. Easily

The choice of top DXers.

With 11-elements, excellent gain and
5-bands, the super rugged TH-11DX is
the “Big Daddy” of all HF beams!
Handles 2000 Watts continuous,
4000 Watts PEP.

Every part is selected for durability
and ruggedness for years of trouble-
free service.

Features a low loss logperiodic
driven array on all bands with mono-
band reflectors, BN-4000 high power
balun, corrosion resistant wire boom
support, hot dipped galvanized and
stainless steel parts.

Stainless steel hardware and clamps
are used on all electrical connections.

TH-7DX, $999.95. 7-element, 1.5 kW PEP, 10, 15, 20 Meters

7-Elements gives you the highest
average gain of any hy-gain tri-bander!
Dual driven for broadband operation
without compromising gain. SWR less
than 2:1 on all bands.

Uniquely combining monoband and

trapped parasitic elements give you an
excellent F/B ratio.

Includes hy-gain’s diecast aluminum,

rugged boom-to-mast clamp, heavy

gguge element-to-boom brackets, BN-
balun. For high power, upgrade to

Compact 3-element 10, 15, 20 Meter Tri-Bander
For limited space...Installs aénmm...14.15 ft turning radius...

weighs 21 Ibs...Rotate with

il, HAM-IV

o TH-3JRS, $419.95. hy-gain's most popular
, ___— 3-element 10, 15, 20 Meter tribander fits on
/ __ most lots! Same top performance as the full
5 s .— power TH3MK4 in a compact 600 watt PEP

< design.

Excellent gain and F/B ratio let you compete
with the “big guns”.

Fits on light tower, suitable
guyed TV pole, roof tri-pod

Model  No. of avsngaln avg F/B
No. elements d dB
TH-11DX 11
TH-7DX 7 For Gain and
THEMK2 5 F/B ratio-See...
TH-3MK4 3 * www.hy-gain.com
mars 3 (e
TH-2MK3 2 800-973-6572
EXP-14 4

Tooled manufacturing gives you hy-gain
durability with 80 MPH wind survival.

MaxPwr Bands Wind
watts PEP Covered sq. ft. area
4000 10,12, 15,17,20 125
1500 10, 15,20 94
1500 10, 15,20 74
1500 10, 15,20 46
600 10, 15,20 335
1500 10,15,20 325
1500 10, 15, 20 opt-30/40 75

turning radius. Fits on roof tri-pod, assembled.
mast or medium duty tower. Truly competitive against giant
tri-banders at half the cost!

hy-gain’s patented broadbanding
Para Sleeve gives you less than 2:1
VSWR. 1.5kW PEP.

QK-710, $199.95. 30/40 Meter
option kit for EXP-14.

Tooled Manufacturing...
Highest Quality
Materials

1. hy-gain’s famous super strong tooled
die cast Boom-to-Mast Clamp

2. Tooled Boom-to-Element Clamp
3. Thick-wall swaged aluminum tubing

Tooled manufacturing is the difference be-
tween hy-gain antennas and the others --
they just don't have it (it's expensive!).

Die-cast aluminum boom-to-mast bracket
and element-to-boom compression clamps
are made with specially tooled machinery.

hy-gain antennas feature tooled swaged

tubing that is easily and securely clamped in place. All tubing is deburred and
cleaned for smooth and easy assembly.

Durable precision injection molded parts.

hy-galn antennas are stronger, lighter, have less wind surface area, better
wind survival, need no adjustments, look professional and last years longer.

Yeorvival oot Elam: () radiua ) (bs) O.D.(n) Rotator Resh
100 24 37 2 88 1925 T2x $1299.95
100 24 A 20 75 1525 HAM-IV $999.95
100 18 315 18.42 57 15-25 HAM-IV $879.95
95 14 2742 1533 35 1925 CD-45ll §549.95
80 12 2125 1475 21 1.25-2.0 CD-45ll $419.95
80 6 213 14.25 20 1925 CD-45ll $449.95
100 14 315 1725 45 1925 HAM-IV $699.95

-
" & a 'n Antennas, Rotators & Towers 308 Industrial Pk Rd, Starkville, MS 39759 USA
« Sales/Tech: (662) 323-9538 = FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. ©2016 Hy-Gain.

TH11DX_101408_4C_QST_0906190S
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Step up to Top Performance 2,

with the New Stepper Mag Loop!
/—7—“ The new HG3 stepper tuned Mag Loop

‘ Antenna (MLA) sets a new standard delivering

! unprecedented capability in remote tuning,
performance and convenience for an MLA. It
employs a proven, accurate and repeatable
stepper motor design. Band selection, remote
tuning, including optional loop rotation, is
controlled via a microcontroller driving a high
resolution stepper motor.

A built-in digital SWR bridge provides auto-
ing based on an SWR scan. This ensures
fibility with most radios. Manual tuning

acted, SWR, ERP, Cap value
om line - count on top-

KEY FEATURES

e STEPPER MOTOR ACCURACY

o CONVENIENT REMOTE TUNING

o DISPLAYS BAND, SWR, ERP & MORE
e QUICK BAND SELECTION

e AUTO-TUNING BASED ON SWR

e 80m - 10m COVERAGE AVAILABLE

e NO COMPROMISE SPOT-ON TUNING

| A precise LC match at the

B desired frequency ensures
{ spot-on tuning (red SWR,

{ blue RL, green Z) and

H minimizes mismatch losses
g{ within the MLA's specified

{ frequency range.

1Y N TEw
. o
o\preciseRF
w www preciserf com Patent pending

13690 Wisteria Dr. NE Aurora, OR 97002 « ph: 503-915-2490 - preciserf.com ¢ Some items may be optional « © 2020 rev 9



Hamation Station Automation

Hamation remote and Local Station Control products allow you to automatically
or manually select antennas, bandpass filters, and control accessories.
Accessories can be StackMatches, Antenna switches, antenna phasing
systems, StepplIR controller, turning radios on and off, etc. All of this can be
done directly from the Ethernet as well!

Wiring are simple phone cables that daisy chain to all the devices. Wireless
control is also available to your tower-located switches. Call us to learn how to
set up simple or complex systems. Below is a simple basic system that can
switch antennas as you change bands. We can interface to any radio CAT port,
not just RS232.

¥ o
»'éoblooo.o
£ »

SHACKLAN

2X8 EIGHTPAK
ANTENNA SWITCH

SM-8 SHACK MASTER

The Shared Apex
Loop Array™!
Capture the whole band or the whole HF spectrum
at once with the Shared Apex Loop Array 2nd
Generation. Can be remote controlled over the
internet or in your station. 8 directions of directivity.
The Shared Apex Loop Array™ is a revolutionary
receiving antenna that will change the way that you listen to the radio! The patented
design provides performance in a size and over a wide range of frequencies that
will please both the rag-chewer and DXer alike.
Three models to choose from:
* AS-SAL-30 - optimized for VLF, BCB, 1.8-10 MHz
* AS-SAL-20 - optimized for BCB, and 1.8-30 MHz

Arl'ay SO I Ut iO“S Your Source for Outstanding Radio Products

Professional Grade Equipment from Array Solutions

* AS-SAL-12 - optimized for 3-30 MHz

StackMatch PowerMaster Il

The original, not the imitations. For
phasing 2, 3, 4 and even 6 antennas.
Also it can be used to combine vertical
and horizontal polarized antennas to
diminish fading.

|| RF Power and SWR meter. Couplers for

3 kW, 10 kW or higher available for HF/6 m.
VHF and UHF couplers for 1.5 kW. You can
connect up to 5 couplers to the display to

| monitor RF power on different TX lines.

2611 North Beltline Rd., Suite 109
Sunnyvale, Texas 75182 USA
sales@arraysolutions.com

Phone 214-954-7140 Fax 214-954-7142

A

ARRAY SOLUTIONS

OM Power Amplifiers,
The New RF Power

ey ﬁ Benchmark!

OM2000A + - OM2000+

The OM2000A + is the lightest and

smallest 2000 W fully automatic

HF/6 m power amplifier in the market.

its manual tuning version, the OM2000+,

is our affordable unmatched best-seller.

Frequency coverage:

Amateur bands 1.8 — 29.7 MHz including WARC + 50 MHz

Power output: 2000+ W in SSB/CW on HF bands, 1500 W in RTTY
1500 W CW/SSB on 50 MHz

Coming soon the new OM2501HF/A and OM4001HF/A amplifiers.
Additional features and functionality.
Watch our website for details and availability.

Amplifier Repairs

e e

e ———

Tubes

GU-74b *We service ACOM, OM Power, Alpha,
ﬁh h ACX1000A  ETO, and most brands.
"o . @CX1500B . Fast turnaround, and communication with
F g i ‘ our test Technicians

* Service report and test data included

* Tube testing for some common tubes
www.arraysolutions.com/amplifier-service

Tested singles and matched pairs
available, 1 year warranty

EMTRON ES-1A

An innovative radio, amp, and antenna switch.
Routes one of two radios to a single amplifier and

then to two antenna outputs. Solves the problem  # &muon ES-1A _ moaisvmen et
of tedious manual hookups if you have more TR AR
than one radio. Also routes PTT and ALC lines. BN e
Introductory pricing $195.00 LU e\
y }'
4| o LSS S
T -@eengr T
| ) £ .-.—4'; _v,_,\“ " .@- =
S :

5kW - DC to 6m
RATPAK - 1x6

Choice of Multiple Controllers
SIXPAK - 2x6

Surge Arrestors

AS-302, AS-303 Coaxial cable arrestors. DC to 500
MHz. N-type or SO-239 connectors. AS-300SB
Stacking fixture available. AS-309H, ladder line
arrestor. All have static bleed function. AS-8SP,
AS-12SP and AS-16SP conirol cable arrestors.
Protect your rotator’s and other control cables.

Baluns &
RF Transformers

Ratios 1:1, 1:2, 2:1,4:1 and
more. RF line isolators. Ratings
3, 5, 10 kW+. Get the most out
of your antenna by stopping the
coaxial cable from becoming
part of it.

Check our Website for more new products!

Array Solutions' products are in use at top DX and Contest stations worldwide as well as commercial and governmental
installations. We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and
installation of antennas systems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE
consulting services.



Becky R. Schoenfeld, W1BXY, bschoenfeld@arrl.org

Member Spotlight

Alan Wolke, W2AEW

There are a couple of ways you
might have made Alan’s, W2AEW,
acquaintance. One is on the air, of
course, as he likes a friendly rag-
chew on HF a few nights a week.
The other is online — on his
YouTube channel, www.youtube.
com/w2aew, a collection of more
than 300 informative videos on elec-
tronics and ham radio topics that
has garnered more than 125,000
subscribers and over 15 million
views.

Birth of a YouTuber

The channel started about 10 years
ago, with a short video that Alan did
just for fun, of his QRP operation at
a hamfest. Things started to take off
when Alan made a how-to video for
a ham friend who wanted to learn
how to use a Tektronix oscilloscope.
Alan, who works for Tektronix, sent
his friend the YouTube link to the
video, and didn’t think much of it
until about a week later, when he
saw that the video had been viewed
about 100 times.

That inspired Alan to go farther with
video. “l like covering the basics of
things so people can get an under-
standing of technical topics,” he said.
“That's part of what | do for work. As
an application engineer, | do a lot of
teaching, to tell people how to use
an instrument, or how to make a
particular measurement. So | figured
I'd make a channel based on that”

The basis of Alan’s channel is an
ongoing list of potential topics, many
of which are drawn from questions
and comments that viewers leave

Amateur Extra-class ham Alan Wolke,
W2AEW, serves as Technical Coordinator
for ARRL's Northern New Jersey Section
and runs a popular YouTube channel.

on his videos. Once he chooses a
topic to work on, he makes notes,
shaping them until he feels he can
tell a cohesive story. Alan says this
process is “about 75% of the work,”
and it shows in his concise, informa-
tive videos, which are often less
than 10 minutes long. He uploads a
new video every month or two.

Going Viral

Ten years into its existence, Alan’s
YouTube channel averages 6 — 7
thousand views a month, and 30 —
40 comments from viewers each
day. His most popular video, on how
to understand op-amp circuits, is

7 years old and has been viewed
more than 600,000 times.

The channel has even spawned a
viral video. About 5 years ago, Alan
made a short video on how to coll
cable so it doesn’t develop a twist.
“You can...take one end of it and
toss it out, and it'll all lay out
straight,” he said. “l thought, ‘| ought
to show people how to do that.”
Someone appreciated the tip so
much, they posted the video to a
Reddit forum about lifehacks. It went
“geek viral,” as Alan described it,
jumping to about 40,000 views liter-
ally overnight. The video’s views cur-
rently stand at about 80,000.

The Power of a Mentor
Alan’s not in it for the views, though.
He gets enjoyment out of helping
others learn about electronics, ham
radio, test measurement, and RF.
He credits his high school elec-
tronics teacher, Charles Burke,
WA2SLK, with helping him get
started in electronics and ham radio
years ago, which led to his career at
Tektronix. “| really appreciate what
he did in terms of giving me a direc-
tion for my career and my hobby,”
Alan said. “I've been told that I'm
pretty good in breaking things down
into easy-to-understand language. ..
| felt | could help mentor.” He reads
every comment that viewers leave
on his videos, and responds to as
many of them as he can, helping fel-
low hobbyists figure things out, get-
ting ideas for new videos and, of
course, making new friends along
the way.
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ARRL’s mission: To advance the art, science, and enjoyment of amateur radio.

Guide to

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.

=Magazines | www.arrl.org/gst and www.arrl.org/ota
| www.arrl.org/ncj and www.arrl.org/QEX

All members can access the digital editions of QST
and On the Air, as well as QEX — The Forum for
Communications Experimenters and NCJ — National
Contest Journal, from a web browser and apps
available for iOS, Android, and Kindle Fire devices.
Members needs a valid ARRL account to access
digital editions of all four magazines, the Archives and
Periodicals Search, and the Product Review Archive.

sE-Newsletters | www.arrl.org/myARRL
Subscribe to the weekly ARRL Letter and a variety
of other ARRL e-newsletters and announcements:
ham radio news, radio clubs, public service,
contesting, and more!

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

Technical Information Service | www.arrl.org/tis
Call or email our expert ARRL Technical Information
Service specialists for answers to all your technical and
operating questions. This service is FREE to ARRL
members.

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. ARRL’s Volunteer
Counsel and Volunteer Consulting Engineer programs
open the door to assistance with antenna regulation

and zoning issues.

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
(ARRLSs 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 govemed 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.

14 July 2020

Join or Renew Benefits
www.arrl.org/join www.arrl.org/benefits
Donate Shop

www.arrl.org/donate www.arrl.org/shop

Group Benefits* | www.arrl.org/benefits
=ARRL Ham Radio Equipment Insurance Plan

sLiberty Mutual Auto and Home Insurance
*US only

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, Mon. — Fri. 8 AM to 5 PM ET except holidays
FAX 1-860-594-0259, email hginfo@arrl.org

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

[£] (€ [€] L] £

Website: www.arrl.org

Facebook: @ARRL.org

Twitter: @arrl, @w1aw, @arrl_ares
Instagram and Instagram TV: @arrlhq
YouTube: ARRLHQ

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

Book o the Month!

The ARRL
Antenna Book

20% OFF Online
www.arrl.org/shop

ARRL Item No. 1113 Ends July 31, 2020

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 1463, Little Rock, AR 72203
(501-988-2527); kSur@arrl.org

First Vice President

Michael N. Raisbeck, KITWF*
85 High St.

Chelmsford, MA 01824
(978-250-1235); kitwf@arrl.org

Second Vice President

Bob Vallio, W6RGG

18655 Sheffield Rd.

Castro Valley, CA 94546
(510-537-6704); wérgg@arrl.org

International Affairs Vice President
Rodney J. Stafford, W6ROD

5155 Shadow Est.

San Jose, CA 95135
(408-238-4671); wérod@arrl.org
Interim Chief Executive Officer
and Secretary*

Barry J. Shelley, N1VXY

225 Main St.

Newington, CT 06111
(860-594-0212) bshelley@arrl.org
Treasurer

Rick Niswander, KTGM

Chief Financial Officer

Diane Middleton, W2DLM

Staff

Communications Manager
Vacant

Development Manager

Melissa Stemmer, KA7CLO
Director of Operations

Norm Fusaro, W3IZ

Laboratory Manager

Ed Hare, W1RFI|

Assistant Laboratory Manager
Bob Allison, WB1GCM

Product Development Manager
Bob Inderbitzen, NQ1R
Marketing Communications Manager
Kathleen Callahan, KC1MBY
Marketing & Sales Manager
Yvette Vinci, KC1AIM

Membership Manager
Diane Petrilli, KBIRNF

Production & Editorial Manager
Steve Ford, WB8IMY

Advertising Sales Manager
Janet Rocco, W1JLR

Regulatory Information Manager
Dan Henderson, NTIND

VEC Manager

Maria Somma, AB1FM

Lifelong Learning Manager

Kris Bickell, K1BIC

Radiosport & Field Services Manager
Bart Jahnke, W9JJ

Business Staff
Controller
Thomas Bell, KC1TMHQ

Information Technology Manager
Michael Keane, KIMK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Tom Abernethy, W3TOM*

P.O. Box 73, Accokeek, MD 20607
(301-257-6225), w3tom@arrl.org

Vice Director: Robert B. Famiglio, K3RF
P.O. Box 9, Media, PA 19063
(610-359-7300); k3rf@arrl.org

Central Division
www.central.arrl.org

Kermit Carlson, W9XA*

1150 McKee St., Batavia, IL 60510
(630-879-0983); wixa@arrl.org

Vice Director: Carl Luetzelschwab, K9LA
1227 Pion Rd., Fort Wayne, IN 46845
(260-637-6988); k9la@arrl.org

Dakota Division
www.arrldakota.org

Matt Holden, KOBBC

400 Marquette Ave., Apt. 3006
Minneapolis, MN 55401
(952-232-1984); kObbc@arrl.org

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

Delta Division

arridelta.org

David A. Norris, K5UZ

907 Evening Sunset Cir., Redfield, AR 72132
(870-613-1606); kSuz@arrl.org

Vice Director: Ed B. Hudgens, WB4RHQ
1441 Wexford Downs Ln., Nashville, TN 37211
(615-333-9859); wbdrhq@arrl.org

Great Lakes Division
arri-greatlakes.org

Dale Williams, WASBEFK*

291 Outer Dr., Dundee, MI 48131
(734-529-3232); waBefk@arrl.org

Vice Director: Thomas Delaney, WBWTD
4632 Glenway Ave., Cincinnati, OH 45238
(513-921-7423); w8wtd@arrl.org

Hudson Division
www.hudson.arrl.org

Ria Jairam, N2RJ

P.O. Box 73, Sussex, NJ 07461
(973-594-6275); n2rj@arrl.org

Vice Director. William Hudzik, W2UDT
111 Preston Dr., Gillette, NJ 07933
(908-580-0493); w2udt@arrl.org

Midwest Division
www.arrimidwest.org

Rod Blocksome, KODAS

690 Eastview Dr., Robins, IA 52328-9768
(319-393-8022); kOdas@arrl.org

Vice Director: Art Zygielbaum, KGAIZ
6601 Pinecrest Dr., Lincoln, NE 68516
(402-421-0839); kOaiz@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 the ARRL, use
wilaw@arrl.org, or hmaxim@arrl.org.

New England Division
Fred Hopengarten, K1VR*

6 Willarch Rd., Lincoln, MA 01773
(781-259-0088); k1vr@arrl.org

Vice Director: Vacant

Northwestern Division
www.arrinwdiv.org

Mike Ritz, W7VO

33643 Burma Rd., Scappoose, OR 97056
(503-987-1269); w7vo@arrl.org

Vice Director: Mark J. Tharp, KB7HDX
P.O. Box 2222, Yakima, WA 98907
(509-952-5764); kb7hdx@arrl.org

Pacific Division

pacific.arrl.org

Jim Tiemstra, K6JAT

13450 Skyline Blvd., Oakland, CA 94619
(510-569-6963); k6jat@arrl.org

Vice Director: Kristen Mcintyre, KEWX
900 Golden Wheel Park Dr., #85, San Jose, CA
95112 (510-703-4942); kéwx@arrl.org

Roanoke Division
arrl-roanoke.com

George W. “Bud” Hippisley, W2RU*
981 Circle Creek Rd., Penhook, VA 24137
(540-576-2527); w2ru@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: Robert Wareham, NOESQ
300 Plaza Dr., Suite 200

Highlands Ranch, CO 80129
(720-592-0394); n0esq@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: James Schilling, KG4JSZ
44 Joel Massey Rd., Haines City, FL 33844
(407-504-2629); kgdjsz@arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

21290 West Hillside Dr., Topanga, CA 90290
(310-455-1138); richardjnorton@yahoo.com

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

West Gulf Division
westgulfdivision.org

John Robert Stratton, NSAUS

P.O. Box 2232, Austin, TX 78768-2232
(512-445-6262); nS5aus@n5aus.com

Vice Director: Lee H. Cooper, WSLHC
2507 Autrey Dr., Leander, TX 78641
(512-658-3910); Icooper@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

Section Manager is 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 Section Manager 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 Section Manager 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: Bill Duveneck, KB3KYH, 18682 Sunny Sky Blvd Milton, DE 19968-2486

(302-537-4755); kb3kyh@arrl org
Eastern Pennsylvania: George Miller, W3GWM, 293 Woods Rd., Wyalusing, PA
18853 (570-250-1007); w3gwm@arrl.org

royland -DC: Marty Pittinger, KB3MXM, 4 Pegram Rd., Owings Mills, MD 21117
(410-356-7899); kb3mxm@arrl.or
Northern New York: Thomas Dick, KF2GC, 11 Jenkins St., Saranac Lake, NY 12983
(518-891-0508); kf2gc@arrl.org
Southern New Jersey: Tom Preiser, N2XW, 177 Bowsprit Rd., Manahawkin, NJ,
08050-5001 (609-618-0224); n2xw@arrl.org
Western New York: Laura Mueller, N2LJM, 2011 E. Main St., Falconer, NY 14733
(716-338-3122); n2ljm@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

lllinois: Ron Morgan, ADSI, 114 lerman St., East Peoria, IL 61611-4420
(309-397-9549); ad9i@arrl.org

Indiana: James Merry, Jr., KCORPX, 7332 W. Mustang Dr., Ellettsville, IN 47429
(812-391-2661); kcOrpx@arrl.org

Wisconsin: Patrick Moretti, KA1RB, W349S53970 Waterville Rd., Dousman, WI
53118-9786 (262-354-2997); katrb@arrl.org

Dakota Division (MN, ND, SD)

Minnesota: Richard H. “Skip" Jackson, KS@J, 1835-63rd St. E,

Inver Grove Heights, MN 55077 (651-260-4330); ksOj@arri.org

North Dakota: Nancy Yoshida, K@YL, 1079 Harvest Ln. NE, Thompson, ND
58278-9408 (218-779-6596); kOyl@arrl.org

South Dakota: Chris Stallkamp, KIZD, P.O. Box 271, Selby, SD 57472-0271
(605-870-1784); kiod@arrl.org

Delta Division (AR, LA, MS, TN

Arkansas: James Ferguson Jr N5LKE, 1500 Lauren Dr., Searcy, AR 72143-8477
(501-593-5695); n5|ke@arr1 org

Louisiana: John Mark Robertson, KSJMR, 201 Madewood Ct., Bossier City, LA
71111-6325 (318-572-7917); kSjmr@arrl.org

Mississippi: Malcolm Keown, W5XX, 64 Lake Cir. Dr., Vicksburg, MS 39180
(601-636-0827); wSxx@arrl.org

Tennessee: David Thomas, KM4NY!|, 205 Linford Rd., Knoxville, TN 37920
(865-654-5489); kményi@arrl.org

Great Lakes Division (KY, MI, OH

Kentucky: Steve Morgan, WANHO, 1124 W. 12th St., Owensboro, KY 42301-2975
(270-926-4451); wanho@arrl.org

Mfch:gan: Jim Kvochick, K8JK, 10366 Greystone Ct., Brighton, MI 48114-7650
(810-229-5085); k8jk@arrl.org

Ohio: Scott D. Yonally, N8SY, 258 Valley Hi Dr., Mansfield, OH 44904-9792
(419-512-4445); n8sy@arri.org

Hudson Division (ENY, NLI, NNJ

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

NYC-Long Isiand: Jim Mezey, W2KFV, 38 Appletree Ln., Carle Place,

NY 11514-1336 (516-315-8608); w2kfv@arrl.org

Northern New Jersey: Steve Ostrove, K2S0, 249 Keats Ave., Elizabeth, NJ
07208-1059 (908—403-8943); k2so@arrl.org

Midwest Division (IA, KS, MO, NE

lowa: Lelia Gamer, W, UIG 145 Front t., Robins, |1A 52328-9718

(319-213-3539); waluig@arrl.org

Kansas: Ronald D. Cowan, KB@DTI, P.O. Box 36, LaCygne, KS 66040
(913-757-3758); kb0dti@arrl.org

Missouri: Cecil Higgins, ACOHA, 27995 County Rd. 220, Hermitage, MO 65668-8493
(417-399-5027); 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: Charles |. Motes, Jr., KIDFS, 22 Woodside Ln., Plainville, CT 06062
(860-747-6377); k1dfs@arrl.org

Eastern Massachusetts: Tom Walsh, K1TW, 9 Wildwood Dr., Bedford, MA 01730
(781-275-5882); k1tw@arrl.org

Maine: Bill Crowley, K1NIT, 150 Maple St., Farmingdale, ME 04344-4809
(207-512-0312); k1nit@arrl.org

New Hampshire: John Gotthardt, K1UAF, P.O. Box 2298, Wolfeboro, NH
03894-2298 (603-569-3633); k1uaf@arrl.org

Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd., Cumberland, RI 02864
(401-333-2129); wiyrc@arrl.org

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

Western Massachusetts: Rag(r)nond Lajoie, KB1LRL, 245 Leominster Rd., Lunenburg,
MA 01462-2031 (978-549-5507); kb1lri@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); kl7eb@arrl.org

Eastern Washington: Jack Tiley, AD7FO, 1806 S. Fawn Dr., Spokane Valley, WA
99206-3318 (509-951-7214); ad7fo@arrl.org

Idaho: Dan Marler, KTREX, 6525 W. Fairfield Ave., Boise, 1D 83709

(208-914-8939); k7rex@arrl.org

Montana: Paul Stiles, KF7SOJ, 5427 Deadwood Dr., Billings, MT 59105
(406-671-7092); kf7soj@arrl.org

Oregon: David Kidd, KA70ZO, 21760 S. Larkspur Ave., Oregon City, OR 97045-9164
(503-320-3484); ka7ozo@arrl.org

Western Washington: Monte L. Simpson, W7FF, P.O. Box 3008, Silverdale, WA 98383
(360-633-7665); w7ff@arrl.org

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

East Bay: Jim Siemons, W6LK, 2308 Lomond Ln., Walnut Creek, CA 94598-3705
(925-330-0049); welk@arrl.org

Nevada: John Bigley, N7UR, 2420 Palora Ave., Las Vegas, NV 89121-2157
(702-673-0904); n7ur@arrl.org

Pacific: Joe Speroni, AHBA, 278 Kapiolani Blvd. #502, Honolulu, HI 96826
(808-955-2496); ahOa@arrl.org

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

San Francisco: Bill Hillendahl, KHEGJV, P.O. Box 4151, Santa Rosa, CA 95402-4151
(707-544-4944); khégjv@arrl.org

San Joaquin Valley: John Litz, NZ6Q, 1434 Douglas Rd., Stockton, CA 95207-3536
(209-331-3078); nz6g@arrl.org

Santa Clara Valley: Bill Ashby, AA6FC, 2151 Oakland Rd. Spc.325, San Jose, CA
95131-1535 (408-332-4953); aabfc@arrl.org

Roanoke Division (NC, SC, VA,

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

South Carolina: Marc Tarplee, NAUFP, 4406 Deer Run, Rock Hill, SC 29732-9258
(803-327-4978); ndufp@arri.org

Virginia: Joseph Palsa, K3WRY, 9101 Arch Hill Ct., Richmond, VA 23236-2725
(804-350-2665); k3wry@arrl.org

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

Rocky Mountain Division (CO, NM, UT, WY)

Colorado: Jack Ciaccia, WM@G, P.O. Box 21362 Boulder, CO 80308-4362
(303-587-0993); wmOg@arri.org

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

Utah: Mel Parkes, NM7P, 2166 E. 2100 North, Layton, UT 84040
(801-547-1753); nm7p@arrl.org

Wyoming: Rick Breininger, N1TEK, 11 E. 2nd North St., Green River, WY 82935
(307-707-4010); n1tek@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WE(::O'?
Alabama: JVann Martin, W4JVM, 16 Baron Dr., Chelsea, AL 35043-6607
(205-281-4728); wdjvm@arrl.org

Georgia: David Benoist, AG4ZR, 190 Fox Hall Crossing East, Senoia, GA 30276
(404-290-0470); ag4zr@arrl.org

Northern Florida: Kevin J. Bess, KK4BFN, 908 Flagler Ave., Edgewater, FL
32132-2124 (386-547-2838); kkdbfn@arrl.org

Puerto Rico: Oscar Resto, KP4RF, HC 77 Box 8743, Vega Alta, PR 00692-9660
(787-883-6878); kpdrf@arrl.org

Southern Florida: Barry M. Porter, KB1PA, 14555 Sims Rd., Apt. 251,

Delray Beach, FL 33484 (561-499-8424); kb1pa@arrl.org

Virgin Islands: Fred Kleber, K9VV, P.O. Box 24275, Christiansted, VI 00824-0275
k9vv@arrl.org

West Central Florida: Darrell Davis, KT4WX, 6350 Mills Rd., Fort Meade, FL 33841
(863-245-9923); ktdwx@arrl.org

Southwestern Division (AZ, LAX, ORG, SDG, SB)

Anzona: Rick Paquette, W7RAP, 1600 W. Sunkist Rd., Tucson, AZ 85755-9561
(520-425-6877); wlrap@arrl.org

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

Orange: Carl Gardenias, WU6D, 20902 Gardenias St., Perris, CA 92570
(951-490-2270); wubd@arrl.org

San Diego: Dave Kaltenborn, N8KBC, 630 Alber St., Chula Vista, CA 91911
(619-616-8758); n8kbc@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, KGSVK 125 Contest Ln., Ben Franklin, TX
75415-3830 (318-470-9808); kgSvk@arrl.org

Oklahoma: Kevin O'Dell, NGIRW, 1718 South Fairgrounds, Stillwater, OK 74074
(580-220-9062); nOirw@arrl.org

South Texas: Paul Gilbert, KESZW, 1209 Doris Ln., Cedar Park, TX 78613-7067
(512-940-0441); keSzw@arrl.org

West Texas: H. Dale Durham, W5WI, P.O. Box 375, Buffalo Gap, TX 79508

| (830-719-9000); wSwi@arrl.org



Free Catalog/Dealers/Manuals Online - Visit: www.ameritron.com or call toll-free 800-647-1800

Ameritron 160-6M 1.2kW FET Amplifier

1.5-54 MHz...1200 Watts PEP Output...Auto bandswitching, no tuning,

no warm-up, SWR protected, Quiet Variable-Speed Cooling...
Fwd/Ref PEP, PA Balance, ALC, V, | Metering

J < AARRIVRAS

d

AMERITRIN

ALS - 1306

. . EEDDE

o ©
ALC SEY

Solid State no tune
1.2KW 160-6M FET Amplifier

OPERATE

MULTIMETER

aLs-1305 $3499

Suggested Retail

AMERITRON new ALS-1306 1.5-54 MHz solid state FET no-tune Amplifier
gives you 1200 Watts PEP output on all bands, including 6 Meters. Automatic
bandswitching! No tuning! No warm-up! No tubes! Quiet!

Eight rugged MRF-150 power FETs insure
reliability. They are mounted on dual heavy duty
heat sinks and properly arranged to spread heat
out over a large surface.

Other amplifiers using a single power device
cannot do this. Some power FETs are a package
of several transistors in a single case and con-
centrate all the heat in one small area -- making
them difficult to cool. If one transistor fails, they
all fail. The ALS-1306 RF deck operates at 50
Volts for efficient, low distortion linear RF power
service. It's cooled by a whisper quiet fan. Fan
speed is regulated by temperature sensors,
assuring minimum noise.

1200 Watts PEP Output on all bands
1.5-54 MHz including 6 Meters

ALS-1306 runs up to 1200 Watts of clean SSB
output power (just 100 Watts drive gives you the
full rated 1200 Watts output) for continuous

ALS-606S - $2099

Suggested Retail
600 Watt 160-6M Amp

600 Watts PEP/500W CW output, 160-6 Meters with

automatic instant bandswitching from your transceiver.

Fits on your desktop. 9.75W x 7H x 14.5D inches and
weighs 14.2 Ibs., but is only 4 dB below 1500 Watts — less

than an S-unit!

ALS-606 - $2299, like ALS-606S but has transformer

power supply.
NEW LOWER PRICE!!

ALS-600S, $1899. 160-10M with switching power supply.
ALS-600, $1999. 160-10M with transformer power supply.

AMERITRION

coverage between 1.5-54 MHz. 10/12 Meters

is included. This compact operator-friendly and
attractive desk-top amplifier fits neatly into any
station. Just 10W x 6'/2H x 18/2D inches.
Weighs only 22 pounds.

SWR Protection prevents amplifier damage if
you switch to a wrong band, use the wrong an-
tenna or have high SWR.

If forward or reflected output power exceeds a
safe level then output power is automatically
reduced to prevent amplifier damage by control-
ling ALC to exciter.

LED-illuminated Cross-Needle SWR/
Wattmeter lets you read SWR, forward and re-
flected peak power simultaneously. You also get
ALC, SWR, PA balance and current metering
with LED backlight. An Operate/Standby switch
lets you run “barefoot”, but you can instantly
switch to full power if needed.

ALS-500M - $999

Suggested Retail
500 Watt Mobile Amplifier

500 Watts PEP/400W CW output, instant

bandswitching, no tuning, no warmup. SWR, load
fault, thermal overload protected. On/Off/Bypass
switch. Remote on/off control. DC current meter.

Very quiet fan. 1.5-22 MHz (10/12 Meters
with MOD-10M, $29.95). Requires 13.8 VDC.
9W x 3'/2H x 15D in., 7 Ibs.
ALS-500RC - $64.95, Remote Head.
SPS-75MV - $289.95. 110VAC input,
75A at 13.8 VDC output power supply for using
ALS-500M at home.

Front-panel ALC control!

This exclusive Ameritron feature lets you adjust
output power conveniently from the front panel.
Has bandswitch, ALC, SWR, PAand TX LED
indicators.

Automatic Bandswitching!

Place your amplifier and power supply out-of-
the-way and control your amplifier directly from
your rig!

ALS-1306 automatic bandswitching reads band
data from your transceiver and automatically
changes bands as you change bands. An
optional interface cable is required for your
particular radio.

Clean, Modular Construction

Ameritron ALS-1306 amplifier has modular
construction for easy-servicing, unlike other
amplifiers that are so tightly packed they are
un-serviceable.

ALS-1306 Power Supply

The ALS-1306 is powered by a 50 VDC switch-
ing power supply. Comes with a pre-wired cable
to plug into the ALS-1306.

This hash-free fully regulated swtiching power
supply is only 12 Ibs. and measures a compact
10W x 6'/2H x 9'/2D inches. It can be placed
conveniently out-of-the-way. Output is 50 VDC at
50 Amps to the ALS-1306. Wired for 220 VAC,
selectable to 110 VAC. Draws less than 25 Amps
at 110 VAC; 12 Amps at 220 VAC.

Peek inside and see Ameritron’s
beautiful craftsmanship.

ALS-1300 - $3099

Suggested Retail
1200 Watt FET Amp

Save $400...if you don't need
6 Meters or auto
bandswitching. Has most features
of ALS-1306.

Call your favorite
dealer for your best
price today!

® The World’s High Power Leader 116 Willow Rd, Starkville, MS 39759

m Tech: (662) 323-8211 m FAX: (662) 323-6551 8 a.m.-4:30 p.m. CST, Monday-Friday

For power amplifier components call (662) 323-8211. Prices and specifications subject to change without notice. ©2016 Ameritron.

ALS_1306_080114_QST_092019DS



GO THE EXTRA MILE
AWORLD-CLASS INTERFACE FOR THE 21ST CENTURY

Introducing

NEW. & memu
ﬂ“*

(%))

RiGblaster DXpro

Dual High Performace Sound card - Optional CLRmod DSP support

Digital Mode on 2 Channels Use Clearspeech® Audio when Operating
Perfect for SO2V/SO2R! Remote!

Dual Mode: Use a transceiver's Main/Sub RX or 2nd radio

Record Voice Keying Wave Files Integrated Fldigi “right channel” RTTY Detect
Save Your Voice! Turns AFSK into FSK

Integrated Sequencer Ports Multi-tap Footswitch Input or Analog Keypad
High Power VHF/UHF Safety 3 Trigger Signals for Contest Voice Keying

* Compatible with existing RiIGblaster cables * Four transformers for complete audio
* Front panel LED indicators isolation

* Front panel knobs for easy audio level * Mechanical relay for PTT - works with

adjustment older and modern rigs
* Three position switch for PTT selection * Instant set-up connectors for easy radio set-up

WEest MOUNTAIN

DIO®

(262) 522-6503 EXT 35
sales@westmountainradio.com

westmountainradio.com/QST720



&Y ) Elecraft® Full-Featured Ultra-portables
< 100W with Matching Amp

The KX3 has become the compact, 160-6 meter, all-
mode transceiver of choice for thousands of hams, for
home, travel, and portable use. Its versatility has been
demonstrated at countless Field Day and DXpedition
operations.

« Matching PX3 panadapter with
fast, full-color spectrum/waterfall*

« 74" x3.5" x 1.7" (weight: 1.5 Ibs.)

« Best-in-class performance

« 160-6 meters plus 2 or 4 m*

« SSB, CW, AM, FM, Data

« Upto I5WTX

1 1 « Weighted, free-spinning VFO knob

KXLinePackages [ 1 g 9P « Precision roofing filter*

Visit Elecraft.com « Wide-range internal ATU*
for details

= , W/FM+ 160-6m+ 15 W

ELECRAFT |

& ELECRAFT KX3 YRARKCKIV PR

wsinsaz {4 1950005~

wcf.lz “:' o lL.{thnn &

U ..

Our KX2 “stealth” transceiver can go wherever your
imagination takes you. It's pocket sized, yet it transmits
at up to 12 watts, covers 9 bands, and shares many fea-
: tures with the KX3. It also works with the KXPA100 amp.
------ j L »" s . 5.8"x2.8"x1.5" (weight: 13 0z)
i : “ 4.« Ultralight grab-and-go station,
e g perfect for SOTA and field operation
« 80-10 meters (9 bands)
« SSB/CW / Data/AM / FM
+ Upto 12 WTX

« Internal 2.6 Ah Li-ion battery*
. Bwlt—m mc for HT- styie operation

Make Waves in Style with the New K-Line.

K4 Direct-Sampling SDR and KPA 1500 Legal-Limit Amp

: |58 7045000 B B 14295000

Qo ELECRAKY KPATSOD AMPLIFIRR

K4 Features KPA1500 Features

Direct sampling SDR « Modular, hybrid architecture « Single or dual 1500 W « Very compact design « Fast, silent PIN diode T/R switching « Built-in
panadapter « High resolution tuning aid » Comprehensive 1/0 « Full remote ATU with dual antenna jacks - Compatible with nearly any transceiver -
control via Ethernet « 7" color screen with touch and mouse control custom cables available « 160-6 meters « CE for Europe

« ATU with 10:1+ range « 3 antenna jacks « Up to 5 receive antenna sources

ELECRAFT"
<Jelecraft.com » 831-763-4211 u u



upfront@arrl.org

Up Front

First Contact

Working with her colleague and director of the Young & Dr. Rita Barakat,
Scientists Program (YSP), DJ Kast, Dr. Rita Barakat, ~_= ,KNBdCHS-
KN6CHS, at the University of Southern California, applied to sl

host an amateur radio contact with the International Space Commander Luca
Station as part of the ARISS (Amateur Radio on the Parmitano.
International Space Station) program. They hoped to set up [ =
the contact with one of their partnered schools in the Los
Angeles Unified School District.

Dr. Barakat’s application was eventually accepted, so she
met with ARISS technical mentors and educational ambas-
sadors in the area, most notably Brian Johnson, AB6UI;
Darrell Warren, KA6OSC; Bob Koepke, AA6TB, and Norm
Thorn, K6UU. They dedicated hours and days to setting up,
tuning, and testing the antennas (one directional and two
backup omnidirectional antennas) and other equipment lead-
ing up to the actual contact on October 28, 2019.

The student audience at the Vermont Avenue Elementary
School were thrilled to hear the voice of ISS Commander
Luca Parmitano coming through the speaker system as the
space station streaked overhead. They asked several excited questions before the station slipped over the horizon just minutes later.

Who's Behind the “Curtain?”

This antenna is more than just a curiosity; it really works. ltis a
scale model of the 4 x 2 curtain array (a stack of 4 high by 2 wide
driven elements, with a screen reflector) used by the Voice of
America Bethany (Ohio) Relay Station until their last transmission
in November 1994, Unlike the massive HF array at Bethany, this
model is designed for 70 centimeters. It was created by West
Chester Amateur Radio Association members Richard Kreuter,
WCB8RK, and Joe Burke, WABOGS.

The Junk Yard D'Pg

Hams can make antennas out of anything! Russ

Thomas, WI9B, built what hé calls the Junk Yard Dog
for 15 meters from nothing more than two metal
crutches, a cane, and two fence stakes. And yes,

he really did make contacts thh it.




ALINGO

Quality. Style. Performances
— =

440MHz FM MOBILE TRANSCEIVER

DR-435TMKII

220MHz FM MOBILE TRANSCEIVER

DR-235TMkII

144MHz FM MOBILE TRANSCEIVER

DR-135TMkII

50MHz FM MOBILE TRANSCEIVER

DR-06T

29MHz FM MOBILE TRANSCEIVER

DR-03T

* With optional EDS-17 separate cable. HF 100W SSB/CW/FM/AM
DESK-TOP TRANSCEIVER

DX-SR8T

SSB/AM/FM/CW and 1/QQ
LW/MW/SW 150KHz to 30MHz
DESK-TOP RECEIVER

DX-R8T

144/ 430MHz FM DUAL BAND
HANDHELD TRANSCEIVER

DJ-VX50HT

With a wide selection of easy-to-operate, multi-band desktop, handheld and
mobile radios, Alinco delivers maximum value for your amateur radio enjoyment.

30A SWITCHING POWER SUPPLY

DM-330MVT

144/440MH2
FM FULL-DUPLEX MOBILE TRANSCEIVER

DR-735T

ALINGO o
1

om-4307
WITEH G FOWER SUPRLT

30A SWITCHING POWER SUPPLY 30A SK/‘ITCHEGS)'\FEUPPU
M 43 OT 144/440/1200MHz
VHF/UHF DUAL BAND, DUAL MODE FM FULL-DUPLEX
DMR TRANSCEIVER REMTronix, Inc. HANDHELD TRANSCEIVER

DJ-M D5T/TGP 17508 Murphy Parkway, Lathrop, CA 95330 DJ-G7T
ik o0 eaENA s BB (ZD: (209) 900-1296 (1 : (209) 624-3153 KIS : http://www.remtronix.com
(D alinco@remtronix.com : alincosupport@remtronix.com

Nori amercaty REIMITRGZNIX

Products intended for properly licensed operators. Required products are FCC part 15/IC certified. Specification subject to change without notice or obligation. ALL warranty claims and
requests for repair/technical assistance for Alinco products should be sent to REMTronix regardless of contact information found on the warranty certificate packed with the product.



Ry .m— peaterSyste‘m
B %“73: e N 2m,1.25m,7ﬁ[l, iy

"\'If yOu need Ewm onm .
i you need Ruridool nmwm Y
-T.H. Merritt, KL5YJ

Brewton, AL

Visit the link or call the
number below to learn more!

ridge T0 LEARN MORE VISIT:

SYSTEMS A

816-532-8451 WWW. Brld eComSystems.com/systems




Good Times

BridgeCom Makes DMR Easy

m
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gy ne Programmed with the most popular
15042019 10:48 talk groups on Brandmeister and
e i your state-wide talk group.

Visit the link or call the
number helow to learn mnrel
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(Bluetooth module included) Button
BridseCom TO LEARN MORE VISIT:

816-532-8451 www.bridgecomsystems.com/goodtimes

sales@bridgecomsystems.com
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Correspondence

Letters from Our Members

A Challenge for Active DXers
Although the DXCC Challenge has
been stimulating for me, I've often
thought a Triple Play Challenge
would add another exciting element
to the mix.

Working and confirming countries on
phone, CW, and digital modes on
any one band has always been a
personal challenge and has enabled
me to stay interested and active on
all the available modes. Being able
to keep track of it through Logbook
of The World (LoTW) would be a
bonus and | believe many active
DXers would embrace it. It might
encourage more multimode opera-
tion and give those at the top of the
Honor Roll more to work on in addi-
tion to the already exciting DXCC
Challenge.

| marvel at those who have reached
the 3,000 mark, but imagine some-
one reaching the 9,000 mark? Now
that’s a real challenge!

Jeff Schwartz, KIOKB
Greeley, Colorado

A Bright Idea for a Contact
In 1964 in central Florida, | was
experimenting with my Globe Scout
680A transmitter. On a whim, | con-
nected my desk lamp (including
about 6 feet of zip cord) to the
antenna connection. It was a dummy
load, of sorts. While | was watching
the light flash in synchronization with
my CW, | was startled to hear aYV5
call sign come back to me. | quickly
switched the transmitter to my
dipole, to which the receiver was
already connected, and had a nice
contact. It was one of those surpris-
ing, unforgettable radio moments.

Alan Biddie, WA4SCA
Franklin, Tennessee
Life Member

Thank You for QST

| am 14 years old and earned my
Amateur Extra-class license about 1
year ago, shortly after testing for my
Technician- and General-class
licenses (both of which | earned on
the same night).

After becoming an ARRL member, |
read my first issue of QST from
cover to cover (even the ads) and
loved it! The editors do an awesome
job. I continue to read each issue
front to back (sometimes | get in
trouble because | read it through
midnight). | also enjoy reading the
technical articles and | am starting to
understand it better.

Jakin Messer, AGTWW
Dorena, Oregon

Touchscreen Radios

Lack Inclusivity

Many blind hams I've spoken with in
my area don't like the new genera-
tion of radios that use oversized
touchscreens. Bluntly put, they are
useless to a sight-challenged
person, as most of them don’t
announce what button or area of the
screen is being touched.

| would like to see the big manufac-
turers take notice of this and do
something to fix it. Our ham commu-
nity should be inclusive, and
equipment should be made easier to
use for disabled people. | submit that
instead of designing proprietary
schemes to address this issue, all
radio manufacturers should settle on
a common standard to implement
this. Along the same lines, there
should be more Bluetooth options in
radios, and a common scheme
should be adopted to all car radios.

Stan Wilk, NK9A
Union Pier, Michigan

Spotting an Old Error

| noticed in the “Celebrating Our
Legacy” column in the April issue
that the image of the single-tube
receiver from the 1939 Wolf Cub
Scout Handbook appears to have
an error. In the schematic for the
single-tube receiver, the battery is
labeled backwards: the plus sign is
on the negative end of the battery
and vice versa. The pictorial, how-
ever, is correctly labeled.

| sure hope this didn’t cause any of
those 1939 Cub Scouts any
difficulty!

Andi Tepper, W3NB

Rockville, Maryland
Life Member

One Ham'’s Legacy

| enjoyed reading “100, 50, and 25
Years Ago” in the May 2020 issue.
Included in this column was the May
1995 cover (25 years ago), which
was a photograph of my father,
WA4AT (SK).

Seeing the cover of that issue
brought back many emotions. He
used to say that being a licensed
amateur radio operator did more for
him than his Harvard degree. That
attitude caused five of his six chil-
dren to become licensed operators.
I'm also proud to say that my son is
now a fourth-generation ham in our
family.

Thank you for your commemoration
of the May 1995 issue.

Claude Hennessey, W4AT
Fairfax, Virginia

Send your letters to “Correspondence,” ARRL, 225 Main St., Newington, CT 06111. You can also submit letters by fax at 860-594-0259,
or via email 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 correspondents.
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We Can Help with Your Tower and Antenna Projects!

IDX) enNGINEERING

Yagi Antennas O PII BEAM

Elevate your contesting and DXing prowess with a high-performance
HF Yagi antenna. Our lineup includes DX Engineering’s own 20/15/10M
Skyhawk™ and 17/12M Skylark™; rugged EAntenna Yagis exclusively
offered in North America by DX Engineering; and more than 65 elite
directional Yagi and log cell Yagi antennas German-engineered by
OptiBeam. Enter “Yagi” at DXEngineering.com.

DX Engineering’s Amateur Radio Blog
, for New and Experienced Hams.

3) Visit OnAllBands.com and enter “Tower” to view
“ our new video series on Tower Climbing Safety.

DX enGINEERING

Vertical Antennas
Choose from a great selection of proven
winners, including DX Engineering’s

THUNDERBOLT® DXE-8040VA-1, which

gives you an impressive presence onthe ~ Petail from the DXE-8040VA-1

80 and 40 meter bands; easy-tuning, high-performance Butternut
Antennas; DX Engineering’s 43-foot multi-band antenna packages,
covering 160 through 10 meters; the Hustler 4-, 5-, and 6-band BTV
series; and verticals from Comtek, Cushcraft, Diamond, Hy-Gain and
others. Enter “Vertical” at DXEngineering.com.

IDX) ENGINEERING

Vertical Antenna Accessories

Add performance and ease of use to your verticals
with the patented OMNI-T/LT™ Base, which makes
lowering and raising your antennas safe and simple;
patented Radial Plate and Radial Wire Kits for
connecting essential radial wires and feedline to your
quarter-wave vertical antennas; 80, 60, 30, 17,

and 12 meter add-on kits for Hustler BTV series
antennas; and more.

DXE-AS25G
DXE-TB-400

IDX) ENGINEERING

Tower Accessories

Upgrade your towers with

DX Engineering designed and
manufactured accessories. These
include Advanced Design Thrust
Bearings (for 2" and 3" 0.D. masts);
Tower Accessory Shelves; the .

Mastlock Tower Accessory, which locks your tower mast in
position for worry-free antenna maintenance; and stainless steel
Genius Clamps for mounting round tubing and pipe members
perpendicular or parallel to each other. We also carry guy and
antenna support rope, tail kits, mast kits, hardware and more.
Enter “Tower Accessories” at DXEngineering.com.

TOWGI’S

Make DX Englneenng your go-to source Yo

for proven antenna towers. Choose from Rohn/Amencan
Towers, including Rohn G-Series guyed towers and Amerite

25 Series bracket towers; lightweight freestanding aluminum
towers from Universal; and packaged tower kits from TBX, which
come with rotor plate, top plate, hardware pack and top section
steps. Enter “Tower” at DXEngineering.com.

R:gExpert Analyzer

and NANUK Case Combos

In the field, an antenna analyzer is especially
at risk for weather and shock damage. We've
paired select RigExpert Antenna Analyzers with
perfectly sized NANUK equipment cases. Each
case is filled with cubed, sectioned foam for
custom configuration. Available separately

or in combos. Enter “Nanuk Combo” at
DXEngineering.com.

P il 6N
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Showroom Staffing Hours:

Phone or e-mail Tech Support: 330-572-3200

9am to 5 pm ET, Monday-Saturday 8:30 am to 7 pm ET, Monday-Friday
9 am to 5 pm ET, Saturday
All Times Eastern | Country Code: +1

DXEngineering@DXEngineering.com

Ordering (via phone):
8:30 am to midnight ET, Monday-Friday
9 am to 5 pm ET, Weekends

. . .®
800-777-0703 | DXEngineering.com ENGINEERING

S SR A Eae We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com [ w & \olube

et o e Email Support 24/7/365 at DXEngineering@DXEngineering.com




ENJOY WATCHING
EVERYONE ELSE
SUDDENLY
SECOND-GUESS
THEIR RADIOS.
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EVERYWHERE MEANS EVERYWHERE.

We're for every corner of the earth. So much so, it's led to revolutionizing the
ham radio industry as the leader in design of software defined radios (SDRs).
Because when you're looking to connect with people and places that may or
may not even be on the map, you better have the best partner in technology
on the planet. To learn more about our boundary-pushing products, visit
flexradio.com/FindEverywhere
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W1AW Schedule

PAC MIN CENT EAST UIC MON TUE WED THU FR

¢ 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
6AM |7AM [8AM 19AM | 1300 OF%%TE gO%EN gE gO?EN for grading. Please include your name, call sign (if any), and
complete mailing address. Fees: $10 for a certificate, $7.50 for
7 AV | 8 AVH |9 AM- | 10 AMH| 1400-1600 VISITING OPERATORTIVE endorsements.
1M (27 (P ATH T o el L 4 Digitalt issi Fi i 3.5975, 7.095, 14.095
1PV [2Pv 1apm 12 igitaltransmissions: Frequencies are 3. , 7.095, 14.095,
RRAE pEndjaTW [0 | B A | G | B Bl 18.1025, 21.095, 28.095, 50.350, and 147.555 MHz.
2PM [3PM [4PM [5PM | 2100 OODE BULLETIN Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK
3pMm laPv Ispv [6Pv | 2200 DIGITAL BULLETIN mode, and MFSK16 on a daily revolving schedule.
4PM [5PM [6PM [7PM | 2300 SLow | FAST | stow | masT | sLow | Keplerian elements for many amateur satellites will be sent on the
OCOE | CODE | CODE | CCDE | CODE regular digital frequencies on Tuesdays and Fridays at 6:30 PM
5PM |6PM |7PM [8PM | 0000 OODE BULLETIN Eastern time using Baudot and PSK31.
6PM |7PM |8PM |9PM | 0100 DIGTAL BULLETIN ¢ Voicetransmissions: Frequencies are 1.855, 3.99, 7.29, 14.29,
6 PM| 76 PM| 8% PM| 9% PM | 0145 VOICE BULLETIN 18.16, 21.39, 28.59, 50.350, and 147.555 MHz. Voice trans-
7PM laPv lopv |10PM | ceoo FAST | SLOW l FAST ‘ oW | FAST missions on 7.290 MHz are in AM double sideband, full carrier.
OODE | CODE | CCCE | OODE | CODE ¢ Notes: On Fridays, UTC, a DX bulletin replaces the regular
8PM [9PM [10PM|11PM| 0300 CODE BULLETIN bulletins. W1AW is open to visitors 10 AM to noon and 1 PM

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.

# Morse code transmissions: Frequencies are 1.8025, 3.5815,
7.0475, 14.0475, 18.0975, 21.0675, 28.0675, 50.350, and

to 3:45 PM Monday through Friday. FCC-licensed amateurs

may operate the station during that time. Be sure to bring your
current FCC amateur license or a photocopy. 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

147.555 MHz.

Slow Code = practice sent at 5, 74, 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.

Server W1AWBDCT. 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 2020, Headquarters and W1AW are closed on New Year’s
Day, Presidents Day (February 17), Memorial Day (May 25),
Independence Day (July 4), Labor Day (September 7), Veterans
« Day (November 11), Thanksgiving and the following day
% (November 26 and 27), and Christmas (December 25).

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




The Legend Continues
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Back in 1973, Kenwood introduced the first affordable HF radio to the world, the legendary TS-520... 27 years later, the TS-570D and the
TS-570S with 6 meters were by far the most popular HF and HF+6 transceivers on the market.

Be witness to the evolution of KENWOOD's pride and joy - the TS-590S HF transceiver - pushing performance and technology to its utmost
limit, with the receiver configured to capitalize on roofing filter performance and IF AGC controlled through advanced DSP technology.
Enter the TS-590SG. A new generation of high performance transceiver, with the type of high level response to meet DX'ers needs.

Don't be fooled by big boxes, high price tags, complex operation and broken promises. As Kenwood continues to build outstanding
products with unparalleled performance and great value, it’s no surprise Kenwood is rated as one of the leading choices for HF radios.

It's not too late to own an HF legend because we still build them today.

K E N WO O D Customer Support: (310) 639-4200 1@

Fax: (310) 537-8235 www.kenwood.com/usa
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2019 ARRL Leadership Donors

ARRL gratefully acknowledges the following individuals, clubs, and organizations for their generous support in 2019 with donations
of $1,000 or more. Donors listed below contributed to the ARRL Diamond Club, the Second Century Campaign, the Spectrum Defense
Fund, the Education & Technology Fund, the WIAW Endowment, the Ham Aid Fund, and the Legislative Issues Advocacy Fund.

Alan R. Ahasic, W9AN

Albemarle Amateur
Radio Club, Inc., WA4TFZ

Dwayne Allen, WY7FD, and
Katie Allen, WY7YL

Allen-Heath Memorial
Foundation, K6ZIZt and
K60OKO

George (K11G) and
Annette (KBILSH) Allison

Bob Allphin, K4UEE
Louis G. Arnold, K9ALP
Dwight Aussieker, K9QJ
Donn Baker, WA2VOI

Sherman Banks, W4ATL, and
Mary Banks, K4MRY

John L. Barber, N5JB

Glen Barney, NY3E

Bill Barr, NANX

Norman R. Bash, WA8COB
John Beaston, K7TY

Bob Beaudet, W1YRC
Richard P. Beebe, K1IPAD
Mark A. Behrens, W4GP

Jay Bellows, K@QB, and
Bonnie Bellows

Paul Belton, W7VY
Linda Bittner, K6GRL
Andrew B. Bodony, K2LE
Andrew Bonnot, K5QR
Gerry Boudreaux, W5IC
Karl F. Bowman, W4CHX
Barrie G. Britton, W6DX
William G. Brown, K9LF
Dave Bruse, W4DTR
Frank Butler, W4RH
Byron “Pat” Cahill, W@BM
Patrick C. Cain, K@PC

Kermit, W9XA, and Caron,
WOIQLT, Carlson

Central Arizona
DX Association, KTUGA

Clifford E. Cheney, KEGBND
Robert J. Chudek, K@RC
Dr. Thomas A. Clark, K310

Thomas Clements, K1TC

Jay Close, KOGEO

Adam E. Coffey, NéDDW
Thomas W. Comstock, NSTC
Ralph E. Covington, W7SK
Kenneth A. Cowin, KD2HHT

Kay Craigie, N3KN, and
Carter Craigie, N3AO

Gerald E. Crawford, K7UPJ
Mark J. Croney, WAZF

David A. Daley, AC2BA, and
Rhonda J. Daley, AC2FX

Dallas Amateur
Radio Club, Inc., W5FC

Dan Dankert, N6PEQ

Jim Deloach, WU@I, and Maggie
Deloach, KK6DZS

Richard DeWoskin, N9AGN

In Memory of
Jake McClain Driver, KCSWXA

Joseph J. Dubeck, NASA
Richard E. DuBroff, WOXW
Timothy J. Duffy, K3LR

Eau Claire Amateur Radio Club,
WIEAU

EcholLink Conference Trustees
Tim Ellam, VE6SH

Jeannette B. and John J. Ellis,
KB4XO and NP2B

Dr. Charles C. Emery, KFTMNG
Martin S. Ewing, AAGE

Craig F. Fastenow, KOCF

Alan J. Feldmeier, NOXP
FEMARA

Jack J. Ference, W3KX

William Filbert, W6NCH

Jim (WI9WI) and Annette
(KA9DOC) Fitzpatrick

Marjorie and Harry Flasher, AC8G
Bill Flynn, AIQC

Andrew Forsyth, AF3|

Presley Foster, W5PD

Tom Frenaye, K1KI

Warren R. Fugate, W3WE
William Fugate, W8IYD

Dr. Charles S. Fullgraf, KE4AOAR

Michael F. Gardina, W2ARQ, and
Vicky Gardina, AE9YL

James C. Garland, W8ZR
John S. Geas, KCIELL
Max George, NG7TM

Bob and Dee Glorioso,
W1IS and WIMGA

John E. Glover, W2QL

Steve Goggans, K7LZJ, and
Lyndie Goggans, N7PKM

Craig Goldman, K2LZQ
Jeffrey Goldman, K3DUA
John Good, W1GS

Marty Green, K2PLF

Bob, W2CYK, and
Jesse, W2EEOQ, Greenberg

Alvin Groff, KOVM
David A. Hall, N7JEI
Jay Hamann, W@YUK

Dinette Hamilton, KD4BJS, and
Hollice J. Hamilton, KB4AZR

Joel Harrison, W5ZN, and
Kim Harrison

Bill Hassinger
Hans J. Heimburger, N6TCZ
John F. Hodapp, WASTDX

Elizabeth W. Hoffert and
Fred W. Hoffert Ill, NA2U

Edward F. Hogan, KE1LV
Kerry Holliday, WA6BJH

Fred Hopengarten, Esq., KIVR
Ed B. Hudgens, WB4RHQ
William Hudzik, W2UDT
Walter R. Huebner, KD@BDO
Joe R. Hyatt, KSGRB

Dick Jackson, W3EZ

Edward R. Jansson, WD4DTC
William L. Johnson, W3Fl
Charles D. Joseph, NSJED
Leslie P. Kalmus, W2LK
Mario L. Karcich, K2ZD

lan H. Keith, N8IK

Joseph S. Kennedy, WQ6Q
Randall K. Kirschman, KEHEP

Robert L. Kluck, N41JS

John R. Kludt, K45QC
Kenneth D. Knudson, N5TY
Jeffrey T. Kopcak, K8JTK

Bernie Krasowski, KD5QHV, and
Linda Krasowski, KESBQK

L. Kirk Kridner, KV5Q

Jim Latham, AF6AQ
David F. Levy, K3DFL

Bill Lippert, ACOW
Ronald K. Long, W8GUS
Gary G. Lopes, WAGMEM
Paul J. Lourd, W1IP
Robert O. Loving, Jr., K9JU

Ron, W7GTF, and
MaryLou McCollum

Charles P. McConnell, W6DPD
Ed McLaughlin, Jr, W60OLA
Russell McRee, NC3C

Joel R. Miller, W7PDX, and
Martha C. Miller

Kan Mizoguchi, JAIBK
Warren W. Munro, KH6WM
Ray Mustafa, WA2NBG
Thomas H. Nail, WA2BCK
Bob Nielsen, N7XY

North Fulton Amateur
Radio League, NFAGA

Old Man International Sideband
Society (OMISS), KNAOM

Larry, WIINE, and Karen Olson

Orange County Amateur
Radio Club, Inc., W2HO

Orlando Amateur Radio Club,
WA4PLB

Dan L. Osborne, WSAFY

Paul W. O’'Toole

Palomar Amateur Radio Club,
W6eNWG

Dino Papas, KL@S, and
Toby Papas, KL@SS

William H. Pardee, W7WHP, and
Susan R. Pardee, KC7THLN

John T. Patterson, WC@W, and
Leigh Patterson, WC@T



Ray Pautz, NORP+, and
Katie Pautz, W@KTE

Anthony Perales, AllU
Carolyn Ratajack, K7TCMR
Mark Ratajack, KTMTR
Ed Ratledge, K3CWF

Bob Ravenscroft, KE7)Z
Dr. Jerry Redding, KA8Q

Fred J. Regennitter, K4IU, and
Judy Regennitter, KOUH

Joseph Reisert, W1JR

John Mark Robertson, K5JMR
Ed Robinson, W5XT

Ren P. Roderick, WA7QFR

Rick Roderick, K5UR, and
Holly Roderick

Evan P. Rolek, K95QG
Alfred C. Rousseau, W1FJ
Stanford H. Rowe, K6VWE
Dave Sarault, N3XF

MAXIM SOCIETY

Millennium Class
(Lifetime Giving of $1,000,000 -
$4,999,999)

Michael, W8MM, and
Margaret Valentine

Century Class
(Lifetime Giving of $500,000 - $999,999)

David Brandenburg, K5RQ

Kay Craigie, N3KN, and
Carter Craigie, N3AO

Fellow Class
(Lifetime Giving of $250,000 - $499,999)

Dayton Amateur Radio
Association, W8BI

Kan Mizoguchi, JAIBK

Paul D. Sergi, NO8D

Founder Class

(Lifetime Giving of $100,000 - $249,999)
Allen-Heath Memorial

Foundation, K6ZIZt and K6OKO

Dave Bell, W6AQT, and
Alice (Sam) Bell, W6QLT

Paul N. Schacknow, AB4JD
Thomas M. Schaefer, NY4|
Maurice L. Schietecatte, N4LZ
Keith Schlottman, KR7RK
Steven Schoch, KO6G

Barney Scholl, K3LA

C. Wayne Schuler, AI9Q

Jason John Schwarz, N4JJS
Howard J. Schweitzer Il, AB3GH

Mark W. Scott, K4MV, and
Catherine Scott, KASDZW

SEDCO, Inc.

Walter J. Sepaniac, N5TQ
Paul D. Sergi, NO8D
Leanna J. Shaberly, KB8RT
L. Dennis Shapiro, WI1UF

Shenandoah Valley Amateur
Radio Club, W4RKC

John R. Shepherd, ADENR
Bernie Skoch, K5XS

William B. Smith, W9VA

Steven L. Somers, AE6SS, and
Robin Somers, KJ6ISJ

Jimmy R. Sorrells, MD, WA9ABB
Jim Spaulding, W@UO

Daryl C. Staehle, W7TAE

T Theory Foundation, Inc.
Robert B. Tabke, N7IP

Ron Tingle, K4AML

Kent W. Trimble, K9ZTV

W. Paul Trouten, W8PI

Arnold G. van der Valk, AG3V,
and Suzanne C. van der Valk,
ND@D

Michael S. Varga, NR3C

Bob Voss, N4CD

Gary Wagner, K3OMI

George Wallner, AA7TJV/C6AGU
John C. Walton, WQ7K

Jerry Weisskohl, AC4BT

Maxim Society Donors

The Maxim Society honors individuals, clubs, and organizations whose lifetime contributions to ARRL exceed
$10,000. This distinctive program, named for ARRL founder Hiram Percy Maxim, was created in 2002.

Marjorie and Harry Flasher, AC8G  Bob Streeter, W8ST, and

Craig Goldman, K2LZQ
Dr. Larry E. Pricef, WARA
Bob Ravenscroft, KE7JZ
H. Dale Strieterf, W4QM

Edward Snyder, MD, W1YSM,
and Rose Snyder

Steven West, W7SMW, and
Donna Karam, KC5FTN

The YASME Foundation

Benefactor Class
(Lifetime Giving of $50,000 - $99,999)

Bill Bartelst, N6YZ
Frank Butler, W4RH
Ken Byers, KATEA
James Dicso, K252
Martin S. Ewing, AAGE
Marty Green, K2PLF
Elliot Gross, KB2TZ

Elizabeth W. Hoffert and
Fred W. Hoffert Ill, NA2U

L. Dennis Shapiro, W1UF

Donna Streeter, W9DJS
Craig Thompson, K9CT
Dave Topp, W5BXX
Joe Walsh, WB6ACU
Richard S. Wuijciak, K2RW
2 Anonymous Donors

Ambassador Class
(Lifetime Giving of $25,000 - $49,999)

Baker Family Foundation,
W5IZ and W5JKB

Sherman Banks, W4ATL, and
Mary Banks, K4AMRY

Mark A. Behrens, WAGP
Brook Byers, K6TKM

Steve W. Chaddick, WA4ZDD
Thomas W. Comstock, NSTC
Frank Donovan, W3LPL
Timothy J. Duffy, K3LR
Kenneth A. Fath, N4KF
FEMARA

Andrew Forsyth, AF3|

Steven West, W7SMW, and
Donna Karam, KC5FTN

West Allis Amateur
Radio Club, W9FK

C.Jo Whitney, KA7LIQ

John Williams, K8JW

Mark E. Wise, NOGEH

E. Glenn Wolf, Jr,, N5SRN
Richard S. Wujciak, K2RW
The YASME Foundation, Inc.
Carl Young, K5HK

Matthias (AJ4BB) and
Claudine Zapatka

Michael R. Zeug, W1YM
Ivan Zuckerman, WB4LXR
Arthur I. Zygielbaum, KQAIZ
14 Anonymous Donors

T =Silent Key

Maxim Society members have supported ARRL and the ARRL Foundation through their contributions to the
ARRL Diamond Club, the Second Century Campaign, the Spectrum Defense Fund, the Education & Technology
Fund, and the W1AW Endowment. Members’ generosity allows ARRL to continue to offer outstanding programs
and services, and to promote Amateur Radio across the country and around the world. As of December 31, 2019,
ARRL proudly acknowledges 284 Maxim Society Members.

Presley Foster, W5PD
James C. Garland, W8ZR

Steve Goggans, K7LZJ, and
Lyndie Goggans, N7PKM

Jeffrey Goldman, K3DUA

Paul R. Horenstein, K2PH
Thomas J. Hutton, N3ZZ
George R. Isely, W9GIG

Dick Jackson, W3EZ

Andrew C. John, MD, JD, W80OU
Don Lisle, K6IPV

Robert O. Loving, Jr., K9JU

Joel R. Miller, W7PDX and
Martha C. Miller

Thomas K. Mills, K3TK
Ray Mustafa, WA2NBG

Gayle Olson, K6GO, and
Mike Binder, NA6MB

Ray Pautz, N@RP+ and
Katie Pautz, WOKTE

Paul Rinaldot, W4RI
Ulrich L. Rohde, Ph.D., N1UL



Edmund O. Schweitzer lll,
W7KOW

Kam Sirageldin, N3KS

Walton Stinson, W@CP, and
Mary Kay Stinson, K@ZV

Roger A. Strauch, KD6UO
(ex-WAIKZW)

W. Paul Trouten, WS8PI
Scott Tuthill, K7ZO and YN5Z
Dick Weber, KS5IU

West Allis Radio
Amateur Club, WOFK

Ivan Zuckerman, WB4LXR
3 Anonymous Donors

President Class
(Lifetime Giving of $10,000— $24,999)

Dwayne Allen, WY7FD, and
Katie Allen, WY7YL

George (K11G) and
Annette (KBILSH) Allison

Bob Allphin, K4UEE

Amateur Radio Safety
Foundation, Inc.

Dave Anderson, K4SV

Arizona Repeater
Association, Inc., W7ARA

Louis G. Arnold, K9ALP
Merit R. Arnold, W6NQ
Donald J. Backys, KSUQN
C. Dwight Baker, W4lJY
Don Barber, K8GV

John L. Barber, N5JB

Bob Barden, MD@CCE
Glen Barney, NY3E
Richard Battles, WB4BYQ
Bob Beaudet, W1YRC
Richard P. Beebe, KIPAD

Jay Bellows, K@QB, and
Bonnie Bellows

Paul Belton, W7VY

Linda Bittner, K6GRL
Gerry Boudreaux, W5IC
Karl F. Bowman, W4CHX
Brian Broggie, W6FVI
Dave Bruse, W4DTR
Randall J. Bynum, NR6CA

Kermit, W9XA, and
Caron, W9QLT, Carlson

Joseph G. Chaet, WIRGHT, and
Carla M. Chaet, N7OPU*

Lee Ciereszko, N4TCW, and
Emily Wengrovius, WN4ECW

J. Craig Clark, Jr, K1QX
Dr. Thomas A. Clark, K310

Thomas Clements, K1TC
Jay Close, KOGEO

Joseph Cloutier, KC9JAC
Adam E. Coffey, NSDDW
Mark J. Croney, W4ZF
William J. Deegan IIl, KOXT
Richard Dievendorff, K6KR

In memory of
Jake McClain Driver, KCSWXA

Joseph J. Dubeck, NA9A
Daniel J. DuBray, NS5G
Tim Ellam, VE6SH
Frank Fallon, N2FF

Alan J. Feldmeier, NOXP

Jim Fenstermaker, K9JF, and
Shirley Fenstermaker, W7SAF

Gary J. Ferdinand, W2CS
William Filbert, W6NCH
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This antenna is
designed for

20 meters, but
can be re-scaled
for other bands.

12

TN

QS2005-Pawlowski01

Feed point

with a quarter-wavelength
matching section.

Figure 1 — The classic Zepp
is an end-fed vertical dipole

A Vertical

End-Fed Dipole
with a Folded Stub

Jacek Pawlowski, SP3L

If you don’t have a system of radials buried in the ground,
or if you want to place a vertical dipole on a balcony (see
the lead photo) or roof where an RF ground is not available,
the solution could be an end-fed Zepp antenna — a
century-old design. The Zepp is an end-fed half-wavelength
(n/2) dipole in which a quarter-wave stub made of a ladder
line is connected to the dipole end in order to transform the
very high antenna impedance to a low impedance. A clas-
sic half-wavelength Zepp with a horizontal quarter-wave-
length stub is shown in Figure 1. The stub does not radiate.

Despite its advantages, the classic end-fed Zepp is not
often used on HF bands. This is probably because of the
length of its 2/4 stub. So, let’s revisit and modify the vener-
able Zepp to make it more attractive.

Folded-Stub Concept

My modification of the end-fed Zepp reduces the space
needed for the antenna installation while improving its per-
formance. To start, | folded the stub in half and rotated it to
the vertical position (see Figure 2). This brought the feed
point close to the bottom end of the 2/2 radiator.

The overall antenna height is /2 and the folded rotated
stub itself is now /8 high. The antenna has a very small
footprint because the stub is located close to the radiator.
Total radiation from the stub
is still almost zero. The
Hamspeak antenna radiates the same
Stub as a center-fed dipole.

A length of transmission line

connected at just one end.
Stubs can function as

Free-space simulations
reveal a gain of 2.13 dBi,
feed point impedance Z, of
71 Q, and a bandwidth 66%
that of the center-fed dipole.

capacitors, inductors, or
resonant circuits, depending
on their electrical length and
whether they are open or
short circuits at the free end
of the stub.



Antenna Design

| built the folded-stub vertical Zepp for the 20-meter
band. | started with a 10.3-meter-long fiberglass fish-
ing pole for the main radiator support. Next, | chose a
distance of 13 centimeters between the stub legs, so
| used 15 x 15 centimeter square isolating plates for
the stub wire supports (see Figure 3). Simulations
predicted that | would need a 2.63-meter-long stub if it
were made of 2-millimeter-diameter bare copper
wires. The /2 radiator should be about 10.3 meters
long. However, | needed about 30 centimeters at the
bottom of the fiberglass pole to create a mount for the
antenna.

| used insulated wire
to make the radiator
about 3 to 5% shorter
than a bare wire, so
10 meters should be
enough for a A/2
length radiator. It
looked like my
10.3-meter-long fish-
\ N\ ing pole was well-
suited for a 20-meter-
band end-fed dipole.

Q82005-Pawlowski02

Figure 2 — The lower section of
the antenna is a folded stub that is
rotated to the vertical orientation.

Figure 4 shows the initial antenna design dimensions.

Construction

Because the stub was short, | could use just two
polyamide (PA) plates, 15 x 15 x 2 centimeters each,
to keep the stub wires positioned correctly. The PA
material has good mechanical and thermal proper-
ties. Moreover, black PA has increased resistance to
UV radiation. PA material is hygroscopic, so if it's sub-
jected to rain, it soaks up water, degrading its isolat-
ing and dielectric properties. However, the 13
centimeters between the stub wires seemed to be
more than enough to guarantee there would be no
voltage breakdown or significant leakage current due
to a wet PA plate.

After drilling the holes for the pole and the stub wires,
| attached stainless-steel standoff pipe clamps to the
plates using aluminum angle brackets. | riveted the
angles to the plates, but you can use bolts and nuts
as well (see Figure 3).

| used a UV-resistant polycarbonate box (see
Figure 5) to house the matching network, which was
screwed to the bottom stub supporting the PA plate.

Figure 3 — Details of the mounting plate and the railing mount of the antenna.
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The matching network circuit consists of TR1 (a
1:1.56 voltage un-un) and TR2 (a 1:1 current balun/
common-mode choke). TR1 was wound with five
enameled wires, 2 millimeter in diameter, connected
as shown in Figure 6. TR1 has five turns. Choke TR2

was wound with 12 turns of a thin 75 Q RG-175 coax.

Each transformer uses an FT140-61 toroid ferrite
core. For transmitter output powers greater than

| fashioned the railing mount from two aluminum angle
brackets riveted to each other and attached to the
antenna mast with a U bolt (see Figure 3). To prevent
damage to the fiberglass pole, | slid a 30-centimeter-
long, 50-millimeter outer diameter aluminum tube over
the bottom section of the pole.

Fishing pole sections have rather thin walls, unlike the

poles built as antenna masts. | strengthened them at
the junctions using electrical tape and hose clamps,
as seen in Figure 7.

200 W, consider using larger cores (like FT240-61)
and thicker coax for the choke. Figure 5 shows the
interior of the matching network box.

Tuning

| tuned the folded-stub Zepp in two steps: first the
stub itself, then the complete antenna. When the pole
was extended to about 3 meters (three sections),

| attached the stub supporting plates, the balun box,
and the stub wires. | initially made the stub a little lon-
ger than the computer model predicted. | attached this
half-finished antenna to a short provisional mast and

QS2005-Pawlowski0d A

Safety Warning

No matter what kind of antenna you apply the folded stub to,
you should remember that very high RF voltages will be
present at the ends of the stub and at the end of the radiator
when you transmit. Be sure that people and animals won't be
able to touch the ends of the stub.

10.05
(Initially)

AY 4

Figure 4 — The initial design of the vertical
dipole with its folded stub shows the feed
point at the bottom. All dimensions are in
meters. The half-wavelength-long radiator is
made from insulated copper wire.

Figure 5 — The matching network box houses transformer TR1
and common-mode choke TR2. The core for TR1 is taped with
yellow electrical tape.
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Figure 7 — Secure the junction of two

Figure 6 — The matching network consists of a 1:1.56 voltage transformer (TR1) and

a 1:1 common-mode choke (TR2).

connected an antenna analyzer to the balun box
through a short piece of coax.

When trimming the stub without a half-wavelength
radiator, you should switch the antenna analyzer to
read Rand X or |Z| and phase, and find a frequency
at which it resonates (X = 0, or phase = 0°). The stub
should be trimmed to a length at which the resonance
frequency lies within the amateur band, ideally right in
its center. In the prototype antenna, this happened
almost exactly at the predicted length of 2.63 meters.

With the stub tuned, | extended the mast to its ulti-
mate length and attached it to an insulated stranded
copper wire to create a half-wavelength radiator. This
time, the antenna analyzer was switched to read
SWR. To my surprise, | had to significantly trim the
radiator wire during antenna tuning from the initial
10.05 meters to 9.13 meters. | then remembered that |
had already encountered a very similar case when
using this particular fiberglass pole. Evidently, placing
a wire very close to a thick fiberglass pole was like
using an insulated wire with a very thick insulation.

| needed to trim the radiator length by 11%. | do not
know if this shortening effect is typical for every mast
made of fiberglass, but that was the case for mine.

Testing the Antenna

Once | trimmed the antenna on a provisional mast
about 1 meter above the ground, | lifted it to its final
operating position 4 meters above ground on the bal-
cony railing (see the lead photo). Elevating this dipole
improves its low-angle radiation performance. The res-
onant frequency changed very little in the new posi-
tion when measured with a 2-meter-long coax cable.
When | attached a 30-meter-long cable connecting
the antenna with my transceiver, the SWR minimum
did not shift, indicating that there was no significant
common-mode current on the feed line. The mea-

sections of the antenna mast using elec-
trical tape and hose clamps.

sured SWR stays under 1.5:1 across the entire
20-meter band.

On the Air with the

Folded-Stub Vertical Antenna

Finally, it was time to compare performance of the
folded-stub vertical dipole (FSVD) with another
antenna | had in my garden: the GP-7DX (GP) by
Krzysztof Sobon, SP7GIQ, which is somewhat similar
to the AV-640 made by Hy-Gain.

| compared both my FSVD and GP antennas at dis-
tant stations, listening to my signal via WebSDR
receivers. From my location in Poland, | found the
FSVD equal to the GP in Washington, DC, slightly
better (+2 dB) in Chelyabinsk, Russia, and slightly
worse (—1 dB) in Andorra, Europe. In many cases,

| could not hear any difference.

The main advantage of the FSVD over the GP is its
very small footprint and ease of installation. Only a
single mounting point is required — a mast or a railing
— and minimum of room around it. Of course, the
antenna is higher than a GP, and its maximum radia-
tion occurs not at the bottom but at the center of the
radiator, which is helpful.

Jacek Pawlowski, SP3L, is an electronics engineer (MSc). He
started his career as an electronic designer, mainly in the test and
measurement area. After 15 years as a circuit/PCB designer, he
switched to a management career path. He's been the research
and development project and department manager at a few com-
panies since then.

Jacek first became interested in radio when he was in a primary
school in the early 1970s. From 1978 — 1999, he was active as
SP3LFV. In 2014, he became active again under his current

call sign and got interested in antenna design. You can reach
Jacek at sp3l@wp.pl.
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A Raspberry Pi
USB Serial Server

This method extends a
) USB connection to almost
N anywhere and is perfect

S & W for remote applications.
NG
!)33 /\‘i’?} N
A s b4 5
& N O
Mark Erbaugh, N8ME VAN Y
: S LY Y
A Raspberry Pi can be used to (:3 3 Ny
stream serial port data to and from a »’:"; PRY, %
USB device over a local network, allowing AS? ,\;\»‘ &>
you to plug a USB-based device into the Pi ' Ny Q,
rather than a computer. This allows the USB O ,.\: - 4
device to be accessed from multiple computers, ,;;,:'\"f »y\?’ AN
. . . "/ 75 V4 Qud
which comes in handy for remote operating. h\-ﬂ:; Y ~,
b 4 o A
Getting Started ,\;\?’ ,;:,;} £
Linux on the Raspberry Pi recognizes the common USB/ /fv\'} -, Q} p
serial chipsets and automatically configures and installs a <> 5 x;-.,,\?’
USB serial device when the device is plugged into a USB Q’)\/ -’»;" éj;
port. These devices show up as TTY devices in the /dev ,.,:"y ,\’\y N
directory. Before plugging the device into the Pi, use the 7 £ Y .»\.}/y -
command line to get a directory listing, using Is/dev/tty*. Helpful ,{(*3{" Bt &
Plug the device in and repeat the listing. If the device was Definitions 3 AV RPN
properly configured, there will be a new device. Raspberry Pi: b% ,\;“’ AN
Wi ) ) A series of small, single- .~ 3
ith the ser2net package from the Linux repository, a board computers developed ,-\1'“3?
Raspberry Pi can convert the data stream to and from in the UK by the Raspberry Pi < S
this device to a TCP stream over the network. Install ser- Foundation to promote teaching of AN
2net from the command line, sudo apt-get install ser2net. basic computer science. -

The installation creates a configuration file, /etc/ser2net.

conf, which has comments describing how to configure
your devices. You configure a device by adding a line to
the configuration file, similar to:

6000:raw:600:/dev/ttyACMO:115200 8DATABITS NONE 1STOPBIT

6000 is the TCP port to be used. If you have multiple
devices, each should use a different TCP port. raw
indicates the type of connection. 600 is the timeout.
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Linux: A family of open-source Unix-like
operating systems based on the Linux oper-
ating system kernel, first released in 1991 by
Linus Torvalds, and typically packaged in a Linux
distribution.

Ser2net: The serial-to-network proxy that allows
telnet and TCP sessions to be established with a
unit's serial ports.
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Figure 1 — The setup of the comOcom virtual
serial port.

/devittyACMO is the device name found above. The
remainder of the parameters are the serial port com-
munication parameters. Once you have edited ser-
2net.conf, restart the ser2net service with sudo/etc/
init.d/ser2net restart, or just reboot the Pi.

Using a Virtual Serial Port

The control programs for most devices aren’t capable
of using a TCP stream directly. They have to be con-
nected to a COM port. Fortunately, the comOcom vir-
tual serial port project provides this capability, with its
com?2tcp utility. Download the comOcom installer from
SourceForge (https://sourceforge.net) as well as the
comZtcp utility from the project’s FILES section.

Run the installer included in the com0Ocom download.
The default install creates a comOcom folder in the
PROGRAM FILES (X86) folder. SETUPG.EXE and
SETUPC.EXE are respectively graphical and command-
line programs to configure virtual serial port pairs.
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comOcom is just one of several virtual serial port utili-
ties. A virtual serial port pair is similar to two physical
serial ports connected with a cable. Data that goes in
one port comes out the other and vice versa.

Launch SETUPG.EXE. Click the ADD PAIR button (see
Figure 1). A pair of ports, CNCAO and CNCBO, is
created. Click in the edit box at the top right of the
screen and rename CNCAO to COM## where ## is a
number that represents an unused com port (i.e.
COMZ20). Click the APPLY button. Click the X at the
top right to close the setup program.

Converting the Data

com?2tcp can be used to convert the TCP data

from the Raspberry Pi back to a serial port. It is dis-
tributed as source code only, so it will have to be
compiled. Open a command window and run some-
thing similar to:

com2tcp --baud 115200 —ignore-dsr \.\CNCBO raspberrypi
6000

—baud sets the baud rate, --ignore-dsr tells the inter-
face to ignore hardware DSR, \W\CNCBO is the virtual
serial port to use, and raspberrypi is the network loca-
tion Raspberry Pi.You can also use the TCP/IP
address. 6000 is the TCP port configured in ser2net.

Launch the control program and configure it to talk to
the other virtual serial port in the pair (i.e. COM20).
Note that the com2tcp program must remain running.
To simplify usage, create a batch file that runs
comZ2tcp and launches the control program using the
START command.

These steps should provide even the novice Rasp-
berri Pi user a working USB serial server. Feel free to
contact me if you have questions.

Mark Erbaugh N8ME, an ARRL Life and Diamond Club Member,
has been licensed since 1982. He has served on the Board of
Directors of the Dayton Amateur Radio Association (DARA) and
was the License Exams Chair for the Dayton Hamvention®. For
several years, Mark was the 8th Area Region Coordinator for the
Laurel Volunteer Examiner Coordinator (VEC) and served three
terms as the Vice Chair of the National Conference of Volunteer
Examiner Coordinators (NCVEC). Mark is currently the Secretary
of the Madison County Ohio ARC and the ARES Emergency
Coordinator for Madison County. You can contact Mark at
n8me@arrl.net.
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Mark J. Wilson, K1RO, k1ro@arrl.org

Product Review

ACOM 1200S 160 — 6 Meter
Linear Amplifier

Reviewed by Ward Silver, NOAX
nOax@arrl.org

Established and new manufacturers have been intro-
ducing solid-state RF power amplifiers for HF and

6 meters with output power up to 1,500 W. The ACOM
1200S is a 1 kW output example of these new amps.
(Specifications are listed in Table 1.)

Recently introduced RF transistors with built-in protec-
tion operate at 50 V or higher (the 1200S uses a single
1400-W BLF188XR LDMOS device). This reduces

1500

POWER

Bottom Line

The compact, attractive
ACOM 1200S delivers a
full kilowatt output on
all modes with no duty-
cycle limitations and will
satisfy most operating
needs. If paired with a
high-power auto-tuner,
the combination will
deliver full auto-tune,
wide-band HF and
6-meter performance.

power supply current requirements and also makes it possible to reduce IMD
(intermodulation) products generated by the transistor nonlinearities.

Regarding reliability, as a friend in the MOSFET business once said, “RF power transistors are
always one-half cycle away from destruction!” The new generation of rugged transistors can with-
stand very high voltage standing-wave ratio (VSWR) in pulsed service at full power, but protective
circuitry is still needed for the continuous duty typical of amateur use, particularly digital modes.
The amplifiers are designed to reduce power output at high SWR and take themselves offline if

there is too much reflected power or transistor current.
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Table 1
ACOM 12008, serial number 190173, firmware v1.8

Manufacturer’s Specifications

Frequency range: All amateur frequencies in the range of 1.8 to
29.7 MHz, 50 to 54 MHz.

Primary power requirements: 100 to 240 V ac.
Power output: 1,000 W + 0.5 dB PEP or continuous carrier with

continuous carrier with no mode limitations (with 240 V ac supply).

500 W with <150 V ac supply.
Driving power required: Typically 40 W for 1,000 W RF output.

Spurious and harmonic suppression: HF: >60 dB, 65 dB typical.

Measured in ARRL Lab
Tested on 160, 80, 40, 30, 20, 17, 15, 12, 10, 6 meters.*

As specified. Tested with 240 V ac supply.
As specified.

Drive level for 1,000 W output: 7 MHz, 28 W; 14 MHz, 49 W;
18.1 MHz, 66 W; 21 MHz, 59 W; 24.9 MHz, 49 W; 28 MHz, 57 W;
50 MHz, 29 W. See Figure A.

HF: 63 dB typical, 58 dB worst case band (12 meters).
50 MHz, 62 dB. Meets FCC requirements.

Third-order intermodulation distortion (IMD): >31 dB below rated PEP. 14 MHz, 3rd/5th/7th/9th: At 1,000 W PEP: —34/-33/-47/-64 dB.

Keying time: Not specified.

Size (height, width, depth): 6.7 x 17 x 14.6 inches; weight, 32 pounds.

At 500 W PEP: -33/-41/-54/-62 dB.
Unkey to key, 15.2 ms; key to unkey, 20 ms.

*Reminder: US amateurs must observe a limit of 200 W PEP output on the 30-meter band.

The amplifiers are discussed as being “no-tune,” but
band-pass filters are required to meet FCC regula-
tions for spurious emissions. The amplifiers are really
only “no-tune” within a single band, in the sense of
not needing to adjust an impedance matching net-
work inside the amplifier — there are no TUNE and
LOAD controls but an appropriate output filter must be
switched in for each band. With a CAT interface to
the transceiver to control band selection, or using the
built-in frequency counter to sense the incoming RF,
you can switch bands from the front panel of the
radio and go.

Installation

The 1200S weighs only 32 pounds — | have had
tube amplifiers with heavier power transformers. The
footprint on the tabletop is 14.6 inches wide by 16.8
inches deep. The amplifier stands 6.7 inches high, so
it is of the same general size as a large transceiver.
Combined with a high-efficiency, internal switch-
mode power supply, this is truly a “desktop kilowatt”
The amplifier can operate from 93 to 265 V ac at 50
or 60 Hz without any reconfiguration of the input
power connections required. You'll have to provide
your own power cord to suit the local power system.
If operated from 120 V ac, the maximum power out-
put is reduced to 500 W.

In my station, | simply swapped the 1200S for my
kilowatt tube amplifier, driven by a TS-590S trans-
ceiver. The physical switch was easy because the
1200S is smaller and lighter. As far as radio cabling
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Figure A — ACOM 12008 RF input versus RF output.

goes, my existing amplifier keying cable was a direct
match for the amp’s phono jack and the RF connec-
tions consist of one RF input and one RF output (see
Figure 1). The amplifier keying line (KEY IN) con-
nected directly to the TS-5908S as a standard ground-
to-key output. There is no ALC input on the 12008S,
so that cable was left disconnected.

There is also a KEY OUT output from the 1200S that
can be used as an “amplifier ready” line, but | used
the transmit-delay function of the TS-590S to hold off
the RF for the required 15 milliseconds after the
amplifier keying relay closes. For transceivers with a
transmit inhibit input, the KEY OUT signal can be used
to prevent premature transmissions. (If the amplifier
detects the RF too early, it changes to the STANDBY
mode and displays a fault message.) | used the keying
relay in the TS-590S to control the amplifier. Because |
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amp is ready to go, it sends an R
character and walits for the opera-
tor in STANDBY mode.

Figure 2 shows the MENU SELEC-
TION screen. The next item of busi-
ness is to select the CAT SETTINGS
menu and follow the steps
described in the manual to get the

CAT interface configured. (Manual

and frequency-sensing band-
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switching is also supported.) In the

Figure 1 — The ACOM 12008 rear panel.

was operating semi-break-in, that was not a problem
(the 1200S does not support in full break-in, or QSK,
operation).

Configuration

Getting the amplifier set up is straightforward. Once
the power is applied and the red LED on the front-
panel power switch is on, hold down the power
switch until the amp sends TEST in Morse code
audio. (The Morse annunciations are a nice touch,
especially to the sight-impaired.) Note that you have
to turn on the back-panel power switch for the front-
panel power switch to work. If the red LED power
indicator isn’t on, the front-panel switch doesn’t turn
the unit on.

The boot-up sequence for the amplifier seems to
take a little time when the amplifier is new. Just be
patient, and when the user screen lights up a few
seconds later, you're ready to configure the ampilifi-
er’s settings. After you've set everything up the first
time, the power-on sequence is faster. When the

o FORWARD POWER ow

600
o PATEMPERATURE 42°C . o REFLECTED POWER
T T 4 "

MENU SELECTION

AMP SERVICE (RX ONLY)
ANT TS (RX ONLY)
A

LOOK UP/ERASE (RX ONLY)
CAT SETTINGS (RX ONLY)
USER PREFERENCES (RX ONLY)

HELP W TEM SELECT

Figure 2 — The ACOM 1200S offers a number of menus for con-
figuring and using the ampilifier.
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“CAT Settings Menu” section of
the manual, a table shows which
options to select for the type of
interface needed — RS-232, TTL,
BCD, or VOLTAGE. Another table shows the proper
options for various models of radios from lcom, Elec-
raft, Kenwood, and Yaesu. You then select the data
rate and polling rate to match the radio’s settings and
plug in the cable. The TS-590S and the 1200S were
happily communicating via RS-232 right away. At the
same time, | had the TS-590S interfaced via its USB
port with a PC running NTMM+ Logger software
without any apparent problems. If you want to use an
Icom CI-V interface, you'll have to build or buy a
cable with the ¥s-inch mono phone plug on one end
for the radio and a DB-9 on the other end for the
amplifier. The amp is designed for use in a remote-
control station, with power on/off controlled through
the REMOTE interface or the CAT/AUX interface.

If you choose not to use the amplifier's CAT interface,
it can be turned off, and the amp’s internal frequency
counter will determine the incoming RF frequency
and switch the amplifier's band accordingly. A single
100-millisecond dit, a short pulse of carrier, or a
voice syllable or two is long enough for the amplifier
to switch to the correct band. | have never been com-
fortable intentionally transmitting into a mistuned
amplifier for any length of time, but it is nice to know
that | have that option with the 1200S. Another option
is to use the BAND UP/BAND DOWN switch on the front
panel. | noticed that the band selection does not
wrap around from 160 to 6 or from 6 to 160 — that’s
a good thing in the middle of a contest.

After the radio and amplifier are talking to each other,
the manual leads you through a series of careful
step-by-step checks to be sure the receiving and
transmitting functions are working and hooked up as
you expect. The tests ensure that signals get to the
radio’s receiver when the amplifier is in STANDBY or
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Figure 3 — A typical display during operation on 20 meters. All
important parameters are available at a glance.

not being keyed. Then you check the transmit func-
tions, one by one. Finally, a low level of RF is applied,
and you can check out the transmit functions using a
dummy load. Only then should you try driving the
amp to full power. It's easy to misconnect a new
piece of equipment, so a cautious approach is help-
ful. The same checkout process will also be helpful in
isolating any problems during troubleshooting.

There is a full TEST menu that includes running the
fan at different speeds and making sure any external
relay- or switch-based BCD band-select interface is
working. An AMPLIFIER MEASUREMENTS screen dis-
plays the value of major parameters, such as input
and output power, SWR, transistor current and bias,
and amplifier temperature. The amplifier is well-
instrumented with the necessary data available to
the user.

Performance

| gave the amp an extended test during the 2020
ARRL DX CW Contest in a Multioperator-Two
Transmitter (Multi-Two) operation from my station.
The amplifier was powered from 240 V ac and
used pretty much continuously at full power for 48
hours without incident. | kept a sharp eye on the
PATEMPERATURE meter, and it never went into the
red zone, nor did the fan have to kick into high gear.
Fan noise was minimal during the contest — no
louder than my tube amps. No RFl issues were
experienced with the CAT connection to the trans-
ceiver for the entire contest. Figure 3 shows the LCD
during typical operation.

The amplifier has 14 dB of gain, so not much power
is necessary for full output. Typically, 25 to 40 W was

enough to result in RF output near full power on any
of the bands. The low drive requirements make this
amp an excellent partner for the low-power SDR
transceivers starting to appear. A 10 to 20 W trans-
ceiver can drive this amp to several hundred watts of
output, where it will be coasting along. That's just
right for operation using one of the WSJT-X digital
modes, PSK31, or RTTY. At reduced power, the
amplifier will run cool and should be a reliable per-
former in a remote station, as well.

Typical of solid-state amplifiers, the 1200S is sensi-
tive to SWR. It is specified at SWR less than 2:1,
preferably 1.5:1 or less. My 40-meter, two-element
beam is tuned for minimum SWR near 7.175 MHz
and has an SWR of about 2.2:1 at 7.020 MHz. My
tube amps are unfazed by this and tune up into the
antenna anywhere in the band without complaint.
The 1200S, however, was unable to develop more
than about 500 W of output at the low end of 40
meters without faulting and going into standby. Luck-
ily, I had a 1 kW antenna tuner available and put that
in-line for the 40-meter beam. The antenna tuner low-
ered the SWR to 1:1 at 7.050 MHz, and there were
no more faults due to SWR. When ACOM says 2:1,
they mean it — you won't get full output at or above
an SWR of 2:1.

If your antenna system SWR is higher than 1.5:1
where you intend to operate, you should retune the
antennas. If that's not feasible and SWR is higher,
you'll have to use an antenna tuner rated for at least
1 kW. To utilize the amplifier’s full flexibility, you'll need
an automatic tuner, such as the recommended
ACOM 04AT. The external tuners do add expense to
the overall system, but the combination of the 1200S
and 04AT gets high marks from other users, as
reported online.

Caveats

On most of the bands, we took it easy and ran the
amp with 25 to 35 W input, so the RF output stayed
somewhat lower than full output. You can create prob-
lems for yourself through excess drive, however.
Some transceivers can set a different power level for
each band, but the TS-590S cannot. This caused a
problem when we were operating on 40 meters after
using the amp all night on the low bands at full power.
| got a report of bad key clicks and discovered that
drive was still set to the 80-meter power level — more
than needed on 40 meters. (The TS-590S CW keying
rise time was set to the maximum of 6 milliseconds.)
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The amp wasn't faulting, but it was clearly being
pushed.

Reducing drive cleared up the clicking, so after the
contest, | checked it out more thoroughly. To make a
long story short, without an ALC signal from the amp
back to the radio, it's easy to push the amp pretty
hard. The TS-590S transceivers also have a well-
known leading-edge transient on the output wave-
form that shoots up to full power before the radio’s
own ALC can bring power back down to the required
level. The combination of the transient and higher
drive than needed was the likely culprit behind a bad
signal. ALC-caused transients on other radios may
cause the same problem. With the tube amps, the
TS-5908S runs at nearly full power output, so the tran-
sient was never an issue. (Kenwood fixed this tran-
sient in late-production TS-5908S radios and in the
TS-590SG. They also offered a free modification for
owners of early radios, but my radio has not yet been
modified.)

| learned that it's best to watch your drive level with
high-gain solid-state amplifiers in general to avoid
both overdriving the amp and possibly creating spuri-
ous emissions. This particular problem was a combi-
nation of the operator (me) not checking drive level
and a quirk of my TS-5908S (the overshoot). It wasn’t
a particular deficiency of the amplifier but an exam-
ple of what you have to be careful about with high-
gain solid-state amps.

On 6 meters, the amp performs very nicely. | hooked
it up to my venerable IC-7000 transceiver, which is
my go-to radio for the WSJT-X modes, primarily FT8
and MSK144. The IC-7000’s amp keying line is avail-
able on the 13-pin ACC socket, so it was easy to get
that working and the necessary CAT cable was
ordered with the amplifier. | was able to adjust the
key-to-RF-output delay in the WSJT-X software,
choosing 200 milliseconds for plenty of safety cush-
ion beyond the 15-millisecond minimum requirement.

Because FT8 and MSK144 require long transmis-
sions, | was interested to see whether the amp would
run hot. Running 10 W from the transceiver on 50.313
and 50.260 MHz produced 370 to 400 W output.
Because | was powering the amplifier from 120 V ac
at the time, this was about 80% rated power.
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PATEMPERATURE is displayed on the front-panel
screen as both a numeric value (in degrees Celsius
or Fahrenheit) and as a bar graph. During the long
transmissions, you can clearly see the temperature
going up several degrees. The fan speed increases
one level at 50 °C but is still very quiet. The long
transmit periods never pushed temperature higher
than 55 °C, and that was after extended periods of
CQing. If | were going to do an RTTY contest at

1 kW output, | would expect much more heat from
the ampilifier, though.

User Interface

As | mentioned earlier, the amp doesn’t just “beep”
when a function is performed or a message dis-
played. It sends you a Morse letter or two. When the
amp powers up, you hear TEST, then R when it is
ready for operation, and when you turn it off, AR. If a
fault condition is detected, the letter F is sent. So
even if you never operate CW, you'll learn a little bit
just by using the amp.

Using intelligent annunciations is a nice touch. Every
appliance and piece of equipment beeps, but very
few use the controller to actually communicate with
the user. I'd like to see more of that — like maybe
sending AS when going into STANDBY mode.

The LCD, though not a touchscreen, is very high
quality and colorful. Brightness is adjustable and the
default setting was fine at normal room lighting levels.
There is a lot of information on the display, but it is
not that big. The designers probably assumed the
amplifier will be close to and in front of the operator.
Still, the labels for the selected band and the bar
graphs are bright and easy to read, even off to the
side of your visual field.

As shown in Figure 3, the status indicators (OPERATE/
STANDBY, TX/RX, CAT STATUS, and REMOTE) are very
small — about Y-inch square — and don'’t show up
well. With all that display real estate to work with,
there’s no reason not to make the indicators much
larger so the operator is more likely to notice a
change in status.

The overall design of the amplifier is very sleek, remi-
niscent of consumer audio equipment. The LCD is
nicely placed and the black switches match the panel
exactly. This is a nice-looking piece of radio gear.



User Manual

The user manual is brief but complete as far as setup
and operating directions go. There does not appear
to be a service manual, so there is no schematic of
the amplifier available. (Check the DOWNLOADS tab
on the ACOM 1200S website for a copy of the man-
ual, as well as the latest firmware.)

The manual’'s English is a bit strained in places, but
with careful reading and reference to the controls
and screens, it gets the job done. All of the screens,
controls, and drawings are accurate and clear.

Summary

After several years of anticipating kilowatt-plus solid-
state amplifiers, the manufacturers have delivered. The
full-kilowatt output of the 1200S is quite enough for
most operating needs at a reasonable price. ACOM
has done a good job with this compact amplifier. The
designers have paid attention to what amateurs need
in their stations, including remote control. If paired with
an auto-tuner, the combination will deliver full auto-
tune, wide-band HF and 6-meter performance.

Manufacturer: ACOM OOD, Bozhurishte, Bulgaria;
www.acom-bg.com. Available from several US
dealers. Price: $3,700.

Midnight Design Solutions Phaser Digital

Mode Transceiver Kit

Reviewed by Steve Ford, WBSIMY
wb8imy@arrl.org

Many of you may remember Dave Benson, K1SWL.
He was the designer and entrepreneur behind
Small Wonder Labs, the manufacturer of some of
the most popular low-power (QRP) transceivers
ever created. Several years ago, Dave
decided that it was time to retire and close
his business, much to the disappointment
of many in the QRP community.

Well, he'’s back!

Dave has teamed with George Heron, N2APB, of
Midnight Design Solutions, to offer a new set of QRP
transceivers known as Phasers. These little radios
are intended for use with the wildly popular FT8 digi-
tal mode. If any communication mode was tailor
made for QRP, it is FT8. With just a few watts and an
antenna, you can make contacts throughout the
world, even during the marginal conditions we're

Bottom Line

The Phaser Digital Mode Transceiver offers a
clever and inexpensive way to get on FT8 and
other digital modes with a compact, dedi-
cated QRP transceiver that is easily used in
the field.

experiencing in the depths
of the solar minimum.

Phaser Flavors

Phaser transceivers are kits designed for operation
on a single band. You have your choice of kits for 80,
40, 30, 20, or 17 meters. Dave designed each trans-
ceiver to be hard-coded for output on the FT8 fre-
quency for each band. However, every transceiver is
capable of operating on an alternate frequency that
you can program yourself. If you want to operate
another digital mode on the band, such as PSK31,
for example, the frequency can be changed accord-
ingly. So, while the Phasers are sold as “FT8 trans-
ceivers,” they are actually multimode digital radios.
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Figure 4 — Parts are mounted on labeled cards for easy
identification.

The Phaser transceiver generates about 4 W SSB
output. Because virtually all FT8 operating takes
place using upper sideband (USB) transmissions,
the Phaser is hardwired for that mode.

Building the Phaser

For this review, | selected the 20-meter model and
ordered the optional enclosure kit. The transceiver
board is just 4.125 x 3.85 x 1.2 inches and includes
seven preinstalled surface-mount components.

The through-hole parts are all mounted on labeled
cards (see Figure 4). No more sorting and squinting
as you try to read resistor color codes or barely leg-

ible numbers on disc capacitors. I've never seen such

a straightforward approach to kit building, and
Midnight Design Solutions should be congratulated
on going the extra mile to ensure success. All you
have to do is follow the instructions and pluck the
parts you need from the cards.

The downloadable assembly manuals are thorough
and colorful. Someone put a lot of effort into these
documents. Once again, the obvious goal is to make
the assembly steps as clear as possible. The manual
even has a sense of humor. | had to chuckle upon
seeing a visual example of an improperly wound
toroid inductor. The caption beneath the image read:
“Bad Toroid! (Bad, bad, toroid!).”

The assembly steps are divided into six groups of
parts. When you complete a group, the manual
instructs you to run some tests to make sure that the
section of the transceiver you just built is functioning
normally. I'm an experienced kit builder, so | chose to
skip the tests. That's not the best approach for these
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Figure 5 — The Phaser enclosure front panel includes switches
and LED indicators for selecting the standard FT8 frequency or
alternate (user-programmed) frequency. (Note that the TRANSMIT
indicator LED incorporated into the latest version could be
mounted on the front panel as well.)
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Figure 6 — The rear-panel connections for
AUDIO IN/OUT, ANTENNA, and POWER.

Figure 7 — The front-panel pushbutton switches and LEDs are
soldered to traces on the back side of the panel and connected to
the PC board with a ribbon cable.



Table 2
Phaser Digital Mode Transceiver Specifications

Frequency coverage:
Phaser-80 board, 3.573 MHz (FT8) and 3.578 MHz (JS8/Alt)
Phaser-40 board, 7.074 MHz (FT8) and 7.078 MHz (JS8/Alt)
Phaser-30 board, 10.136 MHz (FT8) and 10.130 MHz (JS8/Alt)
Phaser-20 board, 14.074 MHz (FT8) and 14.078 MHz (JS8/Alt)
Phaser-17 board, 18.100 MHz (FT8) and 18.104 MHz (JS8/AIt)

(For each band, the FT8 frequency is hard-coded and the Alternate
frequency is set for JS8 but can be reprogrammed by the user for

FT4, PSK, or other frequencies.
Transmitter operation: Phasing SSB, 4 W output (nominal).
Receiver minimum discernible signal (MDS): =109 dBm.

Power requirements: 12 V dc at 130 mA (receive) and 1 A (transmit).
Size (height, width, depth): 1.2 x 4.125 x 3.85 inches (PC board); 2 x 5 x

4.5 inches (enclosure).
Weight: 11 ounces with enclosure.

kits, though, as troubleshooting is much easier if you
test as you go. The Phaser PC board is somewhat
complex in terms of component density, so even with
the excellent manual and the pre-labeling of parts,
there is always an opportunity to make a mistake or
the chance for a bad component. It's best to take
your time and do the tests, just in case.

| needed about 6 hours to complete the kit PC board.
Final testing is simple. You just connect the neces-
sary audio cables to your computer, connect your
antenna coax, apply transmit audio, and adjust a sin-
gle potentiometer until the Phaser jumps to the trans-
mit mode and starts generating RF output.

Note that the PC board shown here is the latest ver-
sion. It incorporates a more robust bias switch than
on the original and adds a current-limit function to
cure an occasional issue with thermal overload when
builders ran the transceiver at more than rated out-
put. The new board also adds a transmit indicator
LED to the board.

You can stop here and use the Phaser PC board
without an enclosure. All connectors and controls are
mounted on the board and are readily accessible. If
you prefer your radio in a box, check out the optional
enclosure kit, shown in Figures 5, 6, and 7. This kit
uses interlocking fiberglass PC board panels
designed to be soldered together along the inside
mating edges, resulting in a sturdy case. The enclo-
sure panels are finished with a smooth red solder
mask, and the front and rear panels have silk-
screened labels. It took me less than an hour to build
the enclosure for my radio.

Phaser On the Air

You won't need an interface between your
computer and the Phaser. The transceiver
design includes a voice-operated switch (VOX)
that keys the radio when sufficient transmit
audio is present. | used my Phaser with a lap-
top computer that provided only a headphone
output jack. That's the case with most modern
laptops, but it doesn’t present an impediment
to using them with Phaser transceivers. All you
need is an inexpensive outboard sound device
that plugs into one of the laptop’s USB ports.
These devices are available for less than $20
from sources such as Amazon.

I fired up my WSJT-X software, configured it to

use the external USB audio device, and
selected “None” in the dropdown transceiver-selec-
tion menu. Phasers don’t provide CAT connections,
so | wanted to make sure the software wouldn’t throw
an error message after a futile attempt to communi-
cate with a radio that wasn't there.

The WSJT-X waterfall display immediately came to life
with FT8 signals and the software began decoding.
On 20 meters, with my lcom IC-7300 transceiver and
a vertical antenna, WSJT-X can decode FT8 signals
at my station down to about —24 dB. With the Phaser,

| was decoding signals as weak as —19 dB. Consider-
ing the fact that you're running QRP, this level of sensi-
tivity is more than adequate. After all, extremely weak
stations are unlikely to hear you anyway.

As usual, the FT8 watering hole on 20 meters was
packed with signals. When you're operating at QRP
power levels, it can be a challenge to be heard in
such crowded conditions. | chose a relatively clear
spot in the waterfall display and began calling CQ in
the hope that someone would decode my 4 W signal.

After a couple of attempts, | finally received a
response from a station on the opposite side of the
continent. He gave me a —16 dB report, and | was
pleased; not bad for a few watts and a vertical
antenna. After finishing the contact, | checked the
PSKReporter map (pskreporter.info/pskmap.html)
and found that a number of other stations had
reported receiving my signal as well.

| decided to reprogram the Phaser’s frequency and
give WSPR a try. Reprogramming the Phaser’s fre-
quency requires some practice; it isn’'t as simple as
spinning a VFO knob.

July 2020 47



There is a tiny pushbutton labeled FT8, which you
must hold down while powering up the radio. When
you release it, the FT8 LED blinks twice to let you
know you're in the frequency programming mode.
Next, you have to use the FT8 and ALT pushbuttons
to enter the frequency by sending Morse code. The
FT8 button sends dits and the ALT button sends dahs.
As you can imagine, the odds of making mistakes
are very high. | needed several tries before | finally
achieved success. No matter how badly you mess
up, though, rest assured that the preprogrammed
FT8 frequency will remain undisturbed.

An Investment in Fun

While | would not recommend the Phaser for your
first kit-building experience, it should be well within
the abilities of most hams, including beginners with
some guidance. Several clubs have already pur-
chased Phaser kits for group projects, which lend
themselves well to the Phaser’s thorough approach
to building.

Palstar DL2K High-Power

Dummy Load

Reviewed by Mark Wilson, K1RO
kiro@arrl.org

My first high-power dummy load was an old Heathkit
Cantenna that used a big noninductive resistor
immersed in mineral oil inside a 1-gallon paint can.
It worked, but it was heavy, and somewhat messy.
Modern technology brings us the Palstar DL2K dry
dummy load, which uses noninductive solid-ceramic
resistive elements cooled by a fan. This unit weighs
just over 5 pounds and includes an accurate
wattmeter.

The DL2K is rated to handle up to 2,000 W over a fre-
quency range of dc to 100 MHz. The front panel has
an RF wattmeter with 500 W and 2,500 W ranges.

The rear panel has an SO-239 connector for con-
necting the station transceiver and/or amplifier, and a
2.1-millimeter jack for power from the included 12 V
wall cube or station power supply. Power is required
for the meter illumination (the LAMP switch) and the
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The Phaser manual is available for download from the
Midnight Design Solutions website, so you can see
what's involved in building and using it. The kit is well
supported with a very active Chat With The Designers
discussion group online at groups.io/g/cwtd.

Each kit costs just $55 and the optional enclosure is
an additional $25. So, for $80, you can own a single-
band transceiver that's perfect for portable operating.
This review was written while we were waiting for
Spring to arrive, but as soon as the weather warms
and the COVID-19 “stay at home” rules loosen up, I'll
grab my laptop and take my Phaser to a park. With
just a simple portable antenna and a small battery to
power the Phaser, | suspect | will be making plenty of
contacts.

Manufacturer: Midnight Design Solutions, 205
Okema Trace, Loudon, TN 37774; midnightdesign
solutions.com/phaser. Price (not including ship-
ping): Phaser transceiver: $55; enclosure: $25.

30MHZ
Dummy Load

DL2K

POWER RANGE
2500 s

so SR

Bottom Line

The Palstar DL2K dry dummy load easily
handles the legal limit of 1,500 W with low
SWR on the 160- through 6-meter amateur
bands. It's built into a sturdy and easy-to-use
package, without the weight and mess of
older, oil-cooled technology. Its built-in watt-
meter is spot on.



Table 3
Palstar DL2K, serial number 32155

Power rating: 2,000 W for 1 minute, 400 W for 10 minutes.
Frequency range: dc to 100 MHz. See Figure 8.

Cooling: Fan (switched or thermostatically controlled).
Wattmeter power range: 0 — 500 W and 0 — 2,500 W.

Power requirements: 12 V dc at 144 mA (fan), 91 mA (lamp)
and 230 mA (both).

Size (height, width, depth): 5.4 x 6.5 x12.8 inches. Weight,
5.6 pounds.

internal fan. The fan is thermostatically controlled,
and with the FAN switch in the center position, it turns
on if the resistors reach an unspecified preset tem-
perature. You can also set the front-panel FAN switch
to ON, and the fan will run continuously as long as
power is applied.

Lab Testing

The DL2K is rated to handle 2,000 W for 60 seconds
and 400 W for 10 minutes. A derating chart in the
manual can be used to calculate the maximum time
limit for other power levels.

ARRL Lab Test Engineer Bob Allison, WB1GCM,
tested the DL2K on 40 meters. First, he applied

125 W for 10 minutes. The SWR at the DL2K input
started at 1.07:1, rising slightly to 1:1 after 3 minutes,
where it remained for the duration of the test. The
DL2K didn’'t get warm, and the fan did not turn on.
Next, Bob applied 400 W for 10 minutes. The case
was warm after this time period, but by no means
hot. The SWR was 1.1:1 at the end of this test with
the fan on.

After the DL2K cooled off, Bob applied 1,350 W, the
maximum available at the time, for 65 seconds (per
the derating chart). The case was somewhat warm at
the end, with the fan on and hot air blowing out of the
side vents. Again, the SWR remained around 1.1:1.
The 3-inch fan blade produced average noise at a
fairly high pitch.

The built-in analog power meter was very accurate.
In the 500 W position, 125 W of power applied made
the meter read 125 W, and at 400 W, it read 400 W.
With the POWER RANGE switch set to 2,500 W,

1,350 W applied indicated 1,350 W on the meter.
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Figure 8 — Swept return loss of the Palstar DL2K over the range
of 0 to 30 MHz (A) and 0 to 100 MHz (B). A return loss of 30 dB is
the equivalent of an SWR of 1.065:1, 20 dB is an SWR of 1.22:1,
and 10 dB is 1.93:1.

Note that the meter face reads 5,000 W maximum,
but the DL2K is rated for a maximum of 2,000 W.

Figure 8A shows the swept return loss measured at
the SO-239 jack on the rear of the DL2K over the
range of 0 to 30 MHz. Figure 8B shows return loss
up to 100 MHz. Return loss ranges from about 33 dB
(SWR = 1.05:1) at 160 meters to about 18 dB (SWR
=1.3:1) at 10 meters. At 6 meters, return loss is
about 13 dB (SWR = 1.6:1).

The Palstar DL2K is a well-built dummy load/wattme-
ter that will easily handle anything in the typical ham
station. Just be sure to pay attention to the time limits
for various power levels, as detailed in the manual.

Manufacturer. Palstar, Inc., 9676 N. Looney Rd.,
Piqua, OH 45356; www.palstar.com. Price: $399.95.
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AlexTune Visual Tuning Indicator for

Mag-Loop Antennas

Reviewed by Bob Allison, WB1GCM
ARRL Laboratory Assistant Manager
wbigcm@arrl.net

I've used an AlexLoop portable magnetic loop (mag-
loop) antenna several times while on vacation. It is
refreshing to operate in low-noise environments such
as hilltops or parks. The mag-loop antenna is attrac-
tive for portable use, as it is easily deployed and
mounted on a tripod.

Although the mag-loop works amazingly well for its
size, the bandwidth of the antenna is very narrow,
making tuning critical each time the operating fre-
quency changes. A tuning knob on the antenna tun-
ing unit adjusts for resonance. | turn this knob for the
highest received background noise level to achieve a
ballpark match with an SWR of about 2:1. An SWR
analyzer or SWR meter can be used for more pre-
cise adjustments, or a transceiver’s built-in automatic
antenna tuner (ATU) can be used to reduce the SWR
further.

Simple portable QRP (low-power) transceivers often
have no ATU, SWR indicator, or relative power indi-
cator to aid in tuning an antenna. Keeping in mind
that simplicity in portable operations is desirable,
AlexLoop creator Alexandre Grimberg, PY1AHD, has
introduced the AlexTune, a tuning accessory for the
AlexLoop. (For more information on the AlexLoop
antenna, see the Short Takes review by Phil Salas,
ADS5X, in the November 2013 issue of QST.)

Using the AlexTune
The AlexTune is a simple, passive device used as a
tuning indicator for the AlexLoop. It consists of a blue-

Bottom Line

The AlexTune simplifies the adjustment pro-
cess for the AlexLoop or other small mag-
netic loop antenna that uses coaxial cable
with PL-259 connectors for the loop element.
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Figure 9 — The
AlexTune has a

simple LED on the
front and a clamp on
the back that slips over
a PL-259 connector on the
AlexLoop element.

white LED, mounted on a small (2 x 1 x 'z inch)
plastic box that clamps over one of the PL-259 con-
nectors used as part of the loop structure (see
Figures 9 and 10). The AlexTune requires no electri-
cal power; the LED lights from induced RF energy
when transmitting.

Tuning is made easy using the AlexTune. Just trans-
mit a steady signal with a few watts of RF output and
adjust the loop’s tuning knob for maximum LED
brightness on the AlexTune. | found the best match
by using a range of output power that is just below
full LED brightness. At that level, the peak brightness
is more obvious, resulting in lowest SWR. | found it
easiest to tune for lowest SWR using the RF power
levels shown in Table 4.

Table 4
RF Power Needed to Light Tuning LED

Band LED at Half  LED Near Full
(meters) Brightness Brightness

40 2.0W 3.7W

30 1.3W 27W

20 1.1W 20W

17 1.0W 1.7W

15 0.9W 1.6 W

12 0.8W 1.5W

10 0.7W 1.4W



There is also a new version of the AlexLoop — the
AlexLoop Premier with built-in AlexTune. This antenna
integrates the AlexTune and LED into the matching
unit.

Manufacturer. Alexandre Grimberg, PY1AHD,
www.alexloop.com. Available in the United States
from DX Engineering (www.dxengineering.com),
Ham Radio Outlet (www.hamradio.com), and
GigaParts (www.gigaparts.com). Price: AlexTune,
$49.95; AlexLoop Premier with built-in AlexTune, $420.

Explore the QST Product Review Archive

www.arrl.o st-product-review-
and-shrgr/t(-ltakgs-columns

Figure 10 — The AlexTune mounted on the author's
AlexLoop antenna.

Search reviews by year or issue of

” : 2 publication, or by manufacturer's name.
Once the best SWR is achieved, higher power can

be applied to the AlexLoop, up to its maximum rating
of 20 W PEP. | routinely achieved a measured SWR
of 1.3:1 using only the AlexTune as a tuning aid. This
is a handy accessory for the AlexLoop and may be

useful with other similar antennas.

April 2020
QST Cover Plague Award Winner

Jim Millner
WB2REM

Jim'’s article, “HD8M DXpedition to the
Galapagos Islands,” was about more than the
team'’s 2019 operation on Santa Cruz Island
in the Galapagos group. The article empha-
sized the need to preserve the unique flora
and fauna of the islands. In fact, the
DXpedition donated a portion of its QSL card
funds to the Galapagos Conservancy.

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 pick your
favorite article in this issue!

HD8M DXpedition to the

 Gelepages Islands

edition marn Tiak

le gonation toward
n. Here's how they did it

Jim Millner, WB2REM

The Galapagos Islands are located on the equator off
the coast of Ecuador and consist of 17 larger islands,
and hundreds of smater isiets and rocks. The HDEM
team visited two of the islands — Santa Cruz and
Isabela. The archipelago was formed by underwater
volcanic activity three to five milion years ago. In
geological terms, these islands are considerad rela-
fively new,

In 1835, Charles Darwin was one of the first naturalists
1o observe the unigue nature of the Galapagos wildiife.
The animals are not afraid of
humans because they
evolved in isoiation from them
or other large predators, so
had no reason to fear them.
After a couple of the tortoise
species were hunted to near
extinction, 97% of the land
and surrounding water was
designated a national park to
protect the Galapagos wikilife
and flora.

travelers, Ham radio was the ghue that bound us.
together, and the adventure is what excited us.

Isabela

The HDBM team travelod to Isabela Island In 2017,
Isabela is the largest of the Galapagos Istands. it is
easlly reachahie by small twin-engine prop planes,
which fly daily from Baltra isiand Airport. It is also pos-
sibie to get 1o most major islands by ferry.

Isabeta Isiand was chosen because of 4s beautiful vol-
canoes, abundance of wildlife, and limited develop-

The growp of amateur radio
operators that particpated in
the HD8M 2017 and 2019
DXpeaditions traveled 10 the
Galapagos for different rea-
sons. Elis, NIMWJ (SK), a
retired park ranger, had a
keen interest in wildiife. Mark,
WY1G, a birdwalcher, was
excited about observing new
avian species. Bill, W2WCM,
waas on his first DXpedition
The rast of us, including
Nancy, KGOYL, ARAL Sec-
tion Manager for North
Dakota, were amateur
phatographers and workd

antenna Nat was used for the HDBM oparation on Isabels lsland

The hexagonal bean
[ Misir, WBZREM. photo)




Joel R. Hallas, W1ZR, wlzr@arrl.org

The Doctor is In

Adding a Linear Amplifier
Requires More Interconnections

Tom, W1PDI, asks: | recently

ordered my first linear amp-
lifier. What'’s the appropriate
sequence of interconnections, and
what type of coax should | use?
I’'m sure it’s transceiver-to-ampli-
fier, amplifier-to-antenna tuner,
antenna tuner-to-antenna. But
where in this setup does the
dummy load go? If | wanted to use
a standing wave ratio (SWR)/watt-
meter, where would that fall in the
path described above?

Your sequence is correct. The

jumper from the transceiver out-
put to linear amplifier input is likely to
need to carry 100 W or less, so the
coax can be RG-8X, or even RG-58.
The jumper from the linear amplifier
output to the tuner input will need to
carry 500 — 1,500 W, depending on
amplifier ratings and drive level, so it
should be RG-213 or equivalent larger
coax. The tuner needs to be rated at
the power level of the linear output —
probably not the one you used with
your transceiver by itself.

Coax (or window line) from the tuner
output to the antenna also needs to
handle 500 — 1,500 W, so it should be
RG-213, if coax is used. Most window
or open-wire line should be suitable.

Note that any other items in the
antenna system should also be
appropriately rated, including for
example, switches, filters, and light-
ning arrestors. Also, chances are that
the linear will need a 240 V ac supply,
at probably 20 A. Some 500 — 600 W
output linears can be run from 120 V
ac, but if so, it'll need to take about
half of the available currenton a 15 A
ac line circuit.

If you just want to test your trans-
ceiver into a dummy load, a 100 W
load can stay on any unused antenna
output of the transceiver. On the other
hand, you will likely also want to test
the linear into a dummy load. If so, a
high-power dummy load (at least
rated to the amplifier output level)
could be on an extra output of the lin-
ear. If there’s an available output port

on the tuner, the load could be situ-
ated there as well, and the tuner
switched to bypass to that port. This
can also be used to test just the
transceiver by putting the amplifier in
standby mode.

A power meter can go in line with any
of the jumpers, depending on what
power you want to measure. If you
want to use the power meter to tune
a manual tuner, it should be between
the amplifier and the tuner (it's best to
adjust the tuner at low power with the
amplifier in standby and the trans-
ceiver at 25 W or so). If you put the
tuner in standby, you can check the
SWR of the antenna itself, again,
best at low power. If the tuner doesn’t
have a standby position, you'll need
to move the power meter to the con-
nection between the tuner and
antenna (see Figure 1).

Derick, AB9PR, asks: In a pod-

cast episode on antenna
switches, you cautioned against
having two radios connected to

QS2007-Doc01

RG-58 or RG-8X
coax jumper

linear input SWR

Antenna

RG-8 or RG-213
coax jumper

EXA :
o e

Transceiver Power/SWR meter Linear amplifier Power/SWR meter
position to measure position to measure
transceiver output, linear amplifier output,

tuner input SWR

Antenna tuner Power/SWR meter

position to measure
antenna system input
power and SWR

Figure 1 — A diagram showing the interconnections of a typical high-power HF amateur station, including the types of coax needed and the
locations of a power/SWR meter to measure at different parts of the system. Usually only a single power meter is employed and, if between
the amplifier and tuner, can also measure the transceiver output if the amplifier is placed in bypass mode.
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ports on the same switch without
ensuring that there’s sufficient
isolation between ports. This is
because a transmitted signal from
one radio could couple through
the switch to the receiver of the
other radio and possibly damage
it. Is this equally the case whether
the second radio is powered on or
powered off?

It's more of an issue if the second

transceiver is turned on, because
a strong signal could get amplified
within a high dynamic-range trans-
ceiver and damage internal com-
ponents. But even powered-off
equipment can be at risk — typically
components closer to the antenna
connector are most likely impacted in
a powered-down transceiver. For
example, many transceivers have a
resistive attenuator at the front end,
often made with ' W (24 dBm) rated
resistors. Those can be at risk,
depending on attenuator setting, as
well as the safe voltage threshold of
input inductors and RF pre-amplifier
transistors.

But this is typically only the case if the
RF reaching the second transceiver
is greater than 10 dBm, because we
test transceivers in the ARRL Lab at
that level as part of dynamic range
testing, and have never had a failure.
Some transceivers at W1AW have
had front-end damage over the years.

| measured the signal strength from
each of the antennas at W1AW dur-
ing code practice with 1 kW output on
all bands and found levels of up to
about 20 dBm on non-transmitting
antennas. There's no way to tell if the
damaged transceivers were damaged
from RF, or from nearby coupled light-
ning, but | consider that 20 dBm may
be an unsafe level, based on the lim-
ited evidence. It's unfortunate that
manufacturers don't tend to specify
the maximum safe RF input level of
their transceivers, but at least we
know that any transceiver that has
been tested in the Lab within the last
few years (since we started doing

IMD dynamic range testing) is likely
safe at least to a +10 dBm input level.

If the transmitter is putting out 100 W
(+50 dBm) and the isolation between
switch ports is at least 40 dB, it
should be marginally safe. But that’s
right at the threshold and the actual
isolation will be less if there are loose
connector backshells, poorly manu-
factured or soldered coax shields, or
poor connections of the coax connec-
tors to the switch body. I'd aim for at
least 50 dB port-to-port isolation, and
check and keep all shields tight.

Many, including me, have had
switches between transceivers and
haven’t had problems, but it’s hard to
tell if it's good design or good luck.

Note that if you run a legal-limit linear,
and have it before the switch, that
increases the port level by up to

12 dB, requiring that much more iso-
lation. Usually, it's possible to have
the linear (unless you have multiple
ones — perhaps one on each radio)
on the antenna side of the switch,
avoiding that problem.

Reputable switch manufacturers
should provide isolation ratings. A
number of popular switch lines
include specifications on their web
pages. If there are no ratings, | would
steer clear if you want to use the
switch in this application.

John, KF6EQJ, asks: | have a

commercial electrical quarter-
wave multiband trap vertical
antenna that’s ground-mounted
via a steel pipe. For years, I've had
somewhat of a narrow rectangular
“radial” system made up of cut-to-
length insulated wire, that’s about
half on dirt and half on concrete.
To complicate matters, it's a spa-
ghetti mess in a narrow garden
and storage area that I've tripped
over too many times.

| had an idea to use metal hard-
ware cloth instead. The area is
about 3 feet wide by 30 feet long,
electrically tied to one of the
antenna’s ground lugs.

Any idea if this would work? Right
now the existing wires seem to
result in a different SWR each day,
depending on the weather or if the
area is wet or dry. Just for refer-
ence, | tried my antenna with just
the steel post and no radials. | was
surprised to see that | got a 1:1
SWR on 20, 40, and 80 meters, on
the FT8 frequencies. Should | stop
while | seem to be ahead?

This is one place where a 1.5:1

SWRis likely better than a 1:1
SWR. A 1:1 SWR means that your
antenna system impedance is about
50 Q, a perfect match to your coax.
All power is going directly toward your
antenna and ground system.

The problem is that the impedance of
a Y-wave vertical fed against perfect
ground is about 35 Q (1.43:1 SWR).
That represents all of your power
going to your antenna (none to your
ground system), meaning the antenna
feed (not necessarily the antenna,
which the SWR meter doesn’t know
about) is 100% efficient.

By removing your ground radials, your
1:1 SWR indicates that you've
inserted about 15 Q of ground resis-
tance (35 + 15 = 50). This means that
the voltage going to the antenna sys-
tem splits with 30% heating the
ground beneath your antenna and
70% going to the antenna. While the
transmitter may be happier, your
transmitted signal will be down 3 dB
or about 2 an S-unit.

Although sometimes that doesn't
matter, in a pileup you want all you
can get! Hopefully the trash collector
hasn'’t carted off your radial wire yet.

Do you have a question? Ask the Doctor!
Send your questions to “The Doctor,” ARRL,
225 Main St., Newington, CT 06111, or email
your question to: doctor@arrl.org.

Also listen to the archives of episodes of the
ARRL The Doctor is In podcast, sponsored by
DX Engineering, on iTunes, @
Blubrry, Stitcher, or on the ) )>
ARRL website at

www.arrl.org/doctor. ENGINEERING

www.dxengineering.com
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Paul Wade, W1GHZ, wlghz@arrl.org

Microwavelengths

Focusing a Parabolic Disk

Most microwave activity, at least in the north, occurs dur-
ing the summer. Many microwavers are getting the
dishes ready and breaking out their portable stations.
The most important part of a parabolic dish is making
sure that the feed horn is at the focus of the dish.

| occasionally hear of someone adjusting the feed posi-
tion in their backyard using a signal source, moving the
feed in and out from the reflector to find a peak. | usually
advise against this, however, my calculations have found
that the errors are quite a bit smaller than | expected, so
backyard adjustments may be good enough.

Focusing the Energy

The RF energy received by a dish from a distant source
travels in a parallel beam and is reflected to the focal
point of the parabola. We draw imaginary rays (like the
black dashes in Figure 1) to show the path. But when we
focus on a closer source (in the backyard), the energy is
focused at a point further away from the reflector (shown
by the blue dots in Figure 1). This is due to the geometry
of the parabola — a ray arriving at an angle to the sur-
face of the reflector is reflected at an equal and opposite
angle. Because the surface is curved, all rays in the
beam arrive at an angle. When the rays arrive at a differ-

QS2007-MWO01

Parabolic Dish Antenna
Focused on Close Source

Figure 1 — A parabolic dish antenna focused on close source
results in shifted focal point.
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Figure 2 — Focus shift versus range length, showing large focus
shift at short range.
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Figure 3 — Focus shift is more severe for dishes with large
F/D ratios.
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Figure 4 — The loss resulting from axial focus error.

ent angle from the closer source, they're reflected at the
equal and opposite angle, missing the focal point.

Calculating the Rayleigh Distance

We take advantage of the common geometry of para-
bolic reflectors — all dishes with the same focus to
diameter ratio (F/D) have the same geometry. Another
factor is the Rayleigh distance of an antenna, which is
considered to be the boundary between near-field and
far-field radiation. Rayleigh distance equals 2D?%/2., where
D is the diameter of the parabola — all dishes of the
same size have the same Rayleigh distance.

A good antenna range should be making measurements
in the far field, so the range length is greater than the
Rayleigh distance. For example, a 2-foot dish at 10 GHz
is 21 in diameter, so the Rayleigh distance is 2 x 212 =
882A.. Multiplying by the wavelength of 28.94 millimeters
gives a distance of 25.5 meters (or about 84 feet), which
might be reasonable in a backyard. But the Rayleigh dis-
tance grows as the square of the size, so the distance
for a 4-foot dish is 336 feet — a football field.

Knowing all this — parabolic dish geometry and range,
and Rayleigh distance — allows calculation of how far
the focus is shifted. Working in wavelengths, so that fre-
quency doesn’t matter, we find that the focus shift in
wavelengths is a function of the dish F/D and the ratio of
the distance to the source to the Rayleigh distance. The
focus shift is plotted in Figure 2, showing that the focus

» Loss Due to Focus Shift at Close Range
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Figure 5 — The loss due to focus shift on short antenna range.

shifts rapidly as the source is moved closer than the
Rayleigh distance. We can also see that dishes with
large F/D suffer more focus shift than deep dishes with
small F/D. Figure 3 shows this more clearly.

But what really matters is the effect of focus shift; how
much loss is a result? The loss due to an axially mis-
aligned feed is shown in Figure 4 (the loss is the same
whether the feed is too far from or too close to the dish).
The loss due to focus shift on a short range is the same
as having a misaligned feed. What's also clear is that
deep dishes, with F/D of less than 0.4, are much more
sensitive to feed misalignment.

The loss in Figure 4 is severe for large focus errors, so
getting it right is important. But the shift in Figures 2 and
3 is smaller, except for very short-range distances.
Calculating the loss due to the focus shift in Figure 5
shows that the loss is quite small, as long as the source
distance is larger than the Rayleigh distance. Deep
dishes are affected more by short distances.

Conclusion

We can conclude that backyard adjustments are not as
bad as | had previously thought. Adjusting a feed on a
short antenna range only results in a small error, less
than a quarter wavelength, if the range is longer than the
Rayleigh distance. The result will be an antenna whose
gain is only a few tenths of a dB less than if adjusted per-
fectly. But there are many other factors that reduce gain.
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Hints & Hacks

Sticky Terminal Strips; Needling a
Headphone Cable, and Repairing

Tube Sockets

Mounting Terminal

Strips with a Unique
Adhesive System

| have a 12 V dc power supply that
powers my transceiver as well as
several smaller accessories. This
supply has two high-current binding
posts dedicated to the transceiver
and a pair of spring-loaded terminals
for use with stripped wire meant to
power accessories. Unfortunately, the
spring-loaded terminals will hold only
two pairs of wires, and because |
have additional accessories that
required dc power, | needed to pro-
vide additional 12 V dc connections.

My preference for an application like
this is to use terminal strips and small
crimped lugs. My plan was to run a
pair of medium-gauge wires from the
spring-loaded terminals on the power
supply to a multi-position terminal
strip that would provide additional dc
feed points. It was important that the
terminal strip be easily accessible
without the need to drill mounting
holes in equipment or resort to some-
thing unsightly or awkward. | also
wanted to be able to easily remove or
relocate the terminal strip as my
needs changed.

My solution was to use one of the
unique two-part adhesive strips sup-
plied with the popular 3M “Damage-
Free Poster Mounting Systems” sold
in hardware stores. These fasteners
are designed to be easily removed
without damaging finished surfaces
like painted or wallpapered walls. Key
to the clever design is an integrated
pull tab that, when stretched, will
safely and cleanly release the adhe-
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Figure 1 — An eight-section barrier-type
terminal strip mounted vertically to the side
of the power supply using an adhesive strip.

sive's impressive grip. While normally
sold packaged with mounting hooks,
these adhesive strips can also be
purchased separately.

As seen in Figure 1, | took an eight-
section barrier-type terminal strip and
jumpered four terminals of the strip
together for the positive feed and the
other four terminals together for the
negative. | then mounted the terminal
strip vertically to the side of the power
supply using one of the adhesive
strips and ran a pair of wires back to
the spring-loaded terminals. This
gave me a neat, accessible, and flex-
ible way to connect up to four addi-
tional accessories.

Note that these strips come with one
side labeled “wall side” To use, strip
the release paper off the unmarked
side and press it firmly against the
back of the terminal strip, making
sure that at least 2 inch of the
release tab sticks out beyond the end
of the terminal strip. Next, pull the
release paper off the wall side of the
adhesive strip and press it and the
terminal strip securely against the
mounting surface. Take care to posi-
tion the terminal strip exactly where
you want it, because once pressed
into place, the only way to reposition
it is by slowly pulling the release tab
to free the terminal strip and starting
over. Also, be sure to use good prac-
tices to ensure that appropriate wire
sizes are used and that the overall
current capacity of the power supply
isn’t exceeded.

Obviously, this system can be used to
mount many other types of items
such as small SDR modules, rotary
antenna switches, and so on. Two
adhesive strips can be used for larger
accessories, even though the holding
power of just one strip is pretty
impressive. — 73, Barry Green,
W1JFK, wijfk@arrl.net

Rejuvenating Tube Sockets
Dino Papas’s, KL@S, “Amplifier Tube
Socket Repair’ item in the February
2020 “Hints & Hacks” column
reminded me of a fix we had for
seven- and nine-pin tube sockets
when | worked in a shop that repaired
TV tuners in the 1970s.

The procedure involves inserting a
dental pick between both sides of the



metal clip and the plastic socket
housing, gently massaging the metal
back into shape to retighten it, being
careful not to crack the plastic. From
there, squirt contact cleaner (non-
lubricating) into the holes and run the
tube in and out of the socket a few
times to clean off any oxides or car-
bon that may have built up, and to
ensure proper fit. The excess cleaner
can be allowed to dry or be blown off
with dust remover spray. Be careful
not to over-tighten the clips, or dam-
age to the tube can result when rein-
serting it. This method also works
very well on the sockets of older,
larger tubes. — 73, Joe Falletta,
W6UDO, wéudo@arrl.net

Repairing Headphones
Recently, | found that one side of my
headphones had gone silent. | was
able to take apart the two headphone
speakers and, by testing continuity
between the speakers, determined
that the issue was a discontinuity in
the shield of the very thin cable that
runs up through the headband from
one side to the other. | first assumed
that this would be the end of the
headphones, because finding a
replacement for the tiny cable would
be difficult and would require disas-
sembly of the entire headband.

Then | had the idea of trying to use a
needle to probe the coax. | got a
1'%-inch needle from our sewing sup-
plies and securely grasped it with the
mini-test clip (see Figure 2) of my mul-
timeter. | set my multimeter to resis-
tance measurement with the buzzer
enabled for continuity. With one end of
the meter clipped to the shield termi-
nation on one speaker, | walked my
way down the cable, gently pushing

Figure 2 — A sewing needle can be put to
work as a continuity probe in tight spaces.

the pin and test clip
combination into the
wire. It didn't take
much pressure to get
a beep. Sure enough,
after | continued
along, the beep
stopped and | had
found the spot where
the cable was broken.
It was at a swivel joint
of the headset ear-
piece. | removed a
section of insulation,
soldered a small wire
to reunite the sepa-
rated cable, and then
covered everything
with a small amount
of heat-shrink tubing. It took a while to
get everything back together again,
but my headphones sound as good
as ever.

| think this would have worked if it was
the inner wire rather than the coax
shield that was broken, but it would
take more pressure and finesse with
the needle. — 73, Dick Grote, KEPBF,
képbf@arril.net

A Reinforced

Speaker-Wire Dipole

When purchasing wire for my dipole
antennas, | opted for speaker wire
because it is inexpensive, comes in
pairs, and can be split for providing a
lot more wire for antenna projects.
Stranded electrical wiring is probably
stronger and comparable in price.

However, | needed to solve the
strength problem of stringing the
speaker wire up in the air without
breakage. My idea came from a
worker at the telephone company,
who commented about supporting
copper wires with steel cable.
Mason’s cord seemed to be readily
available, and would serve a similar
purpose, but | worried that it might
not hold up well when wet and sun-
bleached over time.

During another visit to the store to
purchase replacement string for my
weed trimmer, it occurred to me that |

Figure 3 — The finished antenna, made from inexpensive
plastic cutting boards and speaker wire. The speaker wire is
supported by blue weed-trimmer string.

may have chanced upon a viable
alternative for supporting my
speaker-wire antennas. | decided to
try it with my next project: a speaker-
wire inverted-v dipole.

That same day, | purchased several
plastic cutting boards at a local dis-
count store for making the end insula-
tors and center connector. | cut the
speaker wire into two lengths that |
had calculated for a half-wavelength
at 14.250 MHz.

| used electrical tape to secure the
speaker wire to the string line. | drilled
holes in both the center connector
and insulators for weaving the wire
and trim line through the holes to
relieve the strain and prevent stretch-
ing (see Figure 3). The result is a
lightweight HF antenna that's also
great on a budget. — 73, Manuell
Alvarez, KB8ITC, alvarm@citlink.net

“Hints and Hacks" items have not been tested
by QST or ARRL unless 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 “Attn: Hints and Hacks" at
ARRL Headquarters, 225 Main St., Newington,
CT 06111, or via email to hh@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number, and email
address on all correspondence. Whether you
are praising or criticizing an item, please send
the author(s) a copy of your comments.

www.arrl.org
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Steve Ford, WB8IMY, wb8imy@arrl.org

Eclectic Technology

Fuji-OSCAR 99 Soon in Full-Time

Amateur Operation

For this month’s column | have a
guest contributor, Scott Richardson,
N1AIA (scottxot@gmail.com). He
brings some interesting news about
the Fuji-OSCAR 99 satellite.

NEXUS (Next Generation X Unique
Satellite), a project of Nihon Univer-
sity’s College of Science and Tech-
nology and the Japan Amateur
Satellite Association (JAMSAT), is
anticipated to complete all seven of its
planned missions in August, after
which the CubeSat will become
available for full-time amateur radio
operations.

The linear transponder had first been
tested on January 26, 2019. Over the
subsequent year, it was periodically
switched on for approximate 20-
minute activations covering all conti-
nents. Numerous hams reported
making contacts via FO-99 during
these brief tests.

The mode V/U SSB/CW transponder
has an uplink between 145.930 and
145.900 MHz and downlink between
435.880 and 435.910 MHz. The
satellite transmits from an altitude of
500 kilometers with downlink power of
about 500 mW.

NEXUS launched January 18, 2019,
from the Uchinoura Space Center at
the Japan Aerospace Exploration
Agency. The control team confirmed
downlink and uplink capability on the
first orbit and successfully tested two
data modes, SSTV, and a digitalker,
plus the linear transponder, in the sat-
ellite’s inaugural year.

Using the call sign JS1YAV, the satel-
lite transmits a continuous CW bea-
con from low-Earth orbit. During the
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first year, 61 stations from 14
countries submitted more than
500 CW reception reports con-
taining measurements of bat-
tery voltage and angular
velocity. These reports supple-
mented data downlinked via
high-speed digital modes at the
Nihon University ground station.

The satellite was assigned
seven missions, four of which
were completed within the first year.
FO-99 successfully tested a /4
QPSK transmitter (38400 bps), an
FSK transmitter (up to 19200 bps),
and the transponder, while also
demonstrating a specially developed
camera (N-CAM). Some ground sta-
tions received high-definition images
(2592 x 1944 pixels) from the satellite
and the NEXUS team captured mov-
ing images in SVGA with a maximum
frame rate of 16.88 fps.

The remaining missions — fully veri-
fying the practicality of the QPSK and
FSK transmitters and completing a
map of signal strengths received in
the 145 MHz band worldwide — are
expected to be completed in August.

The Fuji-OSCAR 99 CubeSat
prior to launch. [Photo courtesy
of the NEXUS Project Team]

The NEXUS team released a detailed
annual report in January, coinciding
with the first anniversary of the satel-
lite’s launch. Details of daily opera-
tional status are in the report, which is
available at http://sat.aero.cst.
nihon-u.ac.jp/nexus/E4_news.html.

Current satellite transponder opera-
tional status can be monitored at
amsat.org/status.

i This is a high-defini-
tion image of clouds
over the North Pacific
Ocean near Japan
captured by N-CAM,
“ ¥ acamera specially

& developed for
NEXUS, at about
8:40 AM local time on
February 4, 2019.
[Photo courtesy of the
NEXUS Project Team]



The Lunar

Legacy

A series of on-air special event stations that celebrated
the 50-year anniversary of the moon landing.

Bob Wertz, NF7E ter Natural Landmark, Lowell Observatory, and the
In 2019, NASA celebrated the 50th anniversary of the Grand Canyon.
first moon landing. To mark this milestone, a year-long Ron Gerlak, KG7OH, obtained the call signs for each

Lunar Legacy (LL) celebration was kicked off at Lowell

special event. We planned to operate from each site for
Observatory in Flagstaff, Arizona. P P P

2 days at the weekend kickoff and then each of our
members would operate from their home station, for

Partnering with the the remainder of each 9-day event.

Lunar Legacy Committee
The Northern Arizona DX Association (NADXA) Sunset Crater and Cinder Lake
jumped at the chance to take advantage of the Lunar In March 2019, we had our first LL-scheduled event,

;gg;?{ :\?;?ggggr?yr\jfg‘g it ;fegge:‘:ﬁ:iﬁr | operating from Sunset Crater Volcano National Monu-
’ XA - ment (K7S) and the adjacent Cinder Lake. This is an
sford, NT7MM, and | attended an LL committee meet- LI d na =

ing in February 2019, to begin the
process of integrating amateur radio
and the LL campaign to create an edu-
cational special event.

There were many businesses repre-
sented at the meeting, as well as mem-
bers of the media, Northern Arizona
University, the Flagstaff Public Library,
the US Geological Survey (USGS),
Meteor Crater Natural Landmark, Flag-
staff Public School system, and more.
We spoke to the group and developed
a plan to operate Lunar Legacy special
event stations at all four sites where the

Apollo astronauts trained in northern NADXA members stand in front of the Grover, a 1971 training rover built for Apolio 15

i i i L, and 17 astronauts to use at the Cinder Lakes training ground. Left to right are Bob Wertz,
Alzona, l.ncmdmg Sunset Cratter Vol NF7E; Jack Lunsford, NT7MM; Larry Gilbert, WB7EUJ; Nick Elias, N3AIU; Ron Gerlak,
cano National Monument, Meteor Cra-  KG7GH, and Ken Feld, KF7DUR. [Ken Feld, KF7DUR, photo]
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USGS members with astronauts Jim Irwin and David Scott
in the rover at Cinder Lake. [Photo courtesy of Astrogeology
Science Center]

important site for the moon landing because after
astronauts studied the moon’s craters, they chose the
Cinder Lake area to make exact replicas of the craters
where they would be landing. They teamed up with
USGS members and used dynamite to create
the replicas, where the astronauts tested
rovers and a prototype moon buggy).

During this event, we made 2,156 con-
tacts using SSB, CW, and FT8. We had
few visitors, but then we got on the air,
and heard many hams’ stories. John Ellis,
W5PDW, who was 29 years old at the
time, said he remembered watching the
moon landing with his parents and his fiancée
on their color TV.

Meteor Crater Natural Landmark

Our second LL event was at Meteor Crater Natural
Landmark (K7M) in April 2019. Meteor Crater marked
the spot where astronauts had trained by walking into
the crater in their space suits. In doing so, they tore
holes in the suits, which needed to be redesigned.
Luckily for them, the rip didn’t occur on the moon.

Thanks to Lanah Butterfield, Vice President of Meteor
Crater operations, we were able to operate from
inside their courtyard, bringing many vistors to our
station. We made 3,756 contacts.
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Lowell Observatory

On July 20, 2019, the actual 50th anniversary of the
moon landing, we started our third LL event at Lowell
Observatory (K70). We set up using two trailers, just
outside the Pluto Discovery telescope dome. We were
able to make 1,945 contacts, and we had so many
visitors that, at one point, they surrounded our operat-
ing trailer. While getting a lot of attention for operating
FT8, Larry Gilbert, WB7EUJ, a retired teacher, was
able to answer questions and explain amateur radio
and what he was doing.

The Grand Canyon

Our last LL event, starting in late August, was held at
the Grand Canyon (K7C). The Apollo astronauts went
there to study the geology formations. Mickey Mere-
dith, WW4MM, obtained a permit to operate inside the
national park. Because the park doesn’t allow any
stakes in the ground, we used a tripod for some
antennas and a truck bed with a 20-foot aluminum
tower. We made 1,836 contacts during this week-long
event.

Acknowledgments
We made over 9,700 contacts, celebrated the anniver-
sary of the moon landing, and spread the word about
ham radio. It was such a success, the LL committee
asked us to participate in future celebrations.
We couldn't have done it without our guest
operators, including Chris Gilbert, KA7TAZ;
Ted Hartson, WABULG; Kirk Smith,
N7AZZ; Rex Mauldin, N7NGM, and Mary
DeGeoso, KF7NJK. We are also grateful
to David Schaubert, NJOW, who made a
certificate with four QSL cards, one for
each site to help recoup our LL costs. You
can see these on our club website.

You can find out more about upcoming events at
www.nadxa.com. With the astronauts training again
for the 2024 moon landing, this may not be the end of
our story.

First licensed in 1976, Bob Wertz, NF7E, is a charter member of
the Northern Arizona DX Association. He is a DX chaser and a
contester. He also created the Distance Challenge, which is held
at Quartzfest, and he is an originator of the annual multi-station
Route 66 On the Air special event.

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




Online Club Meetings Ease
Shelter-In-Place Isolation

Use videoconferencing
software to keep your

club vibrant in this time
of social distancing.

Lee Chambers, KI7SS, and Phil Cornell, W7PLC connection are the bare minimum requirements. All mod-

Under a “stay home” order due to the COVID-19 pan-
demic, Washington state’s Olympia Amateur Radio Soci-
ety (OARS) members were feeling the impacts of isolation,

ern laptop computers and smartphones have these fea-
tures built in, making Zoom a logical answer to the feeling
of social isolation created by the pandemic.

missing the camaraderie of meetings, programs, and With the purchase of a Zoom license, which can be pur-
much more. Forceq to |rr'1plement.a solution, we gvaluated chased on a monthly or yearly basis, we were given the
the cost and benefits of internet video conferencing pro- ability to host meetings with up to 100 participants. Higher
grams available, settling on Zoom video conferencing soft- priced plans are available for larger groups. To participate
ware. It fit our budget and participant needs, and it works in any online meeting, the host must distribute their Zoom-
on any platform — PC, Android, iPhone, or iPad. assigned 9- or 10-digit ID number.

Zoom Features

Think of Zoom as a video net,
complete with a Net Control Sta-
tion in the form of the host,
check-ins as your image on
everyone’s screen, and message
traffic as the chat function and
screen sharing. Zoom has
remarkably easy integration with
any program on the presenter/
host’s laptop, which allows for
PowerPoint presentations that
can be viewed by all participants.
During the live video, participants
can comment, ask questions, or
transfer files using the chat func-
tion. There are even breakout
Zoom Rooms where subgroups
can meet and report back.

Setting It Up

Members have the option to join
a meeting with audio only, video
only, or a full audio/video con-
nection. A device with a camera,
a microphone, and an internet
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Signing up for an account is also easy. Go to Zoom.us
and create an account by clicking the SIGN UP, IT'S
FREE button in the upper right corner of the screen.
After viewing the Privacy Policy and Terms of Service,
you enter an email address, or sign up with a Google
or Facebook account. Zoom will send an email with the
directions to create your account.

When you start Zoom and join a meeting, the video
and audio controls are in the lower left corner of the
screen. The host will know you'’ve joined, but won't see
you until you enable the video, and once you're in the
meeting, you can control your audio. You can choose to
view participants side-by-side while the presenter is
talking, or the presenter may fill the whole screen.

Because of expanding use of video meetings, we have
heard of internet slowdowns, but meeting during the
evening, on weekends, and during off-peak hours, we
haven'’t seen any systemwide problems.

Balancing Conversations

Our club’s in-person meetings are typically hosted by
our club president, and we break off into smaller groups
for a portion of the meeting. While in-person meetings
can have breaks for individual or subgroup conversa-
tions, an online format makes that a challenge. Zoom
Rooms offer some possibilities, but don’t work as well
for people to switch between groups easily.

The club president — acting as a host and Net Control
of sorts — must, therefore, be prepared to balance
these subgroup conversations. A list of potential topics
is useful to help the host stay organized and on point.
Meetings may become longer, so participants need to
be patient with each other, but in our experience, we
have benefitted from opinions that otherwise may not
have been shared in an in-person format where groups
break away from each other.

We have also discovered that this group dynamic is
more convenient for members — enough to ask for
more meetings. Having previously met once a month,
we now meet weekly. Without driving obstacles, more
members are able to participate. We even had one
member participate from across the country.

Continuing to Overcome

Hams innovate — it's in our blood. As an alternative to
face-to-face and physical group meetings, Zoom is a
very easy, inexpensive choice for almost any group.
Social distancing is necessary to combat the spread of
the COVID-19 virus, but we will find ways to connect.
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Online CW Class
for Children and Teens

Robb Zarges, K2MZ

Our world changed drastically in March with strict
COVID-19 restrictions. For children, that change took
the form of school from home. With 30 years of working
with teens and children, | was inspired to offer Morse
code classes for children and teens through the Long
Island CW Club.

Within 2 weeks of spreading the word through emails to
club members and Facebook, Twitter, and QRZ.com
posts, we had 57 kids from 31 states and four coun-
tries. These results far exceeded my expectations.

| split the material into three Zoom classes — kinder-
garten to third grade, fourth and fifth grades, and sixth
to 12th grades. We meet every day. Three weeks into
our classes, we scheduled a fourth class to account for
15 additional students.

Within @ month and a half, all the children had learned
all 40 characters of CW, learned how to send and
receive a CQ, and can use their made up call signs to
send the first stage of the CW contact protocol. We
have 5-year-olds that are just learning to read that can
copy and send short messages to classmates. We
have teenage girls meeting in Zoom Rooms to practice
on their own. We've had kids make keys out of LEGO,
while others build oscillator kits. One student graduate
from the beginner class posts a CW Joke of the Day on
our class Facebook page. Additionally, because the
class requires a parent to be within earshot, we've had
parents start learning CW along with their children.

We've had generous donations of build kits, and 20
straight keys. With 75 children (60% girls) enrolled to
date, we are planning to offer classes year-round, with
the next set scheduled for mid-May. Enroliment has
already begun with 30 children in the intermediate class
and 12 children in the beginner classes. We plan to
offer a summer Technician-class license exam prep
class, too.

First licensed in 1959, Lee Chambers, KI7SS, is a former Navy
ABA radar technician. He retired from an electronics career, is the
past president of the Olympia Amateur Radio Society, and is an
ARES member. He is the communications coordinator for several
local events, has taught many license classes, and has moder-
ated the Olympia OARS Info Exchange Net for many years.

First licensed in 1978, Phil Cornell, W7PLC, has been a member
of OARS since 1982. He is in AEC-Training for Thurston County
ARES. He enjoys DXing, contesting, participating in nets, and
antenna building.
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Simulated Emergency Test
2019 Results

Amateur radio operators showcase
ingenuity and skill under the pressure

of emergency scenarios.

Steve Ewald, WV1X

The 2019 ARRL Simulated Emer-
gency Test results document the
outstanding efforts by many, includ-
ing those involved in the ARRL Field
Organization, Amateur Radio Emer-
gency Service (ARES®), Radio
Amateur Civil Emergency Service
(RACES), SKYWARN, National
Traffic System, and numerous other
allied groups and individuals. Your
collaboration and relationships with
partner agencies, organizations, and
groups help to make this annual
national exercise a success.

SET Shows Anderson,
Ohio, is Prepared

Justin Patrick Moore, KEBCOY

Hamilton County (Ohio) ARES mem-
bers participated in a Simulated
Emergency Test of communications
across Anderson Township on Satur-
day, October 5.

The Anderson Emergency Opera-
tions Center (EOC) was ground zero
for county radio amateurs during this
exercise, and Marty Newhall,
KE8CEI, worked with the Anderson
Fire Department to establish an
amateur radio station at the EOC as
an auxiliary and backup communica-
tions system. Groundwork for this
station was established by former
Fire Department Chief Mark Ober,
with continued support from current
Chief Richard Martin and Assistant

Chief Bob Herlinger.
The station was
capable of city,
region, state, and
nationwide commu-
nication. All radios
and antennas were
tested.

Using portable and
mobile radio equip-
ment, other ARES
members fanned out
to several different
locations throughout
Anderson and surrounding areas to
exchange messages from their field
locations to the EOC and pinpoint
locations where radio signals might
have trouble getting through.

Scenario Challenges
Moore and Lee County,
North Carolina

Lionel Bryson, N4YYL,

EC of Moore County

On October 26, 2019, the Moore
County ARES conducted its SET, a
drill coordinated under the aegis of
Moore County Emergency Manage-
ment and the North Carolina Emer-
gency Operation’s Auxiliary Commu-
nications program. This exercise also

SET Scores

For an explanation of SET scores,
visit www.arrl.org/public-
service-field-services-forms
and click on “SET Score Card.”

James Plumlee, KISDAZ, serves as Net Control Operator for
the Hospital Net during the SET. The Tulsa Area Emergency
Management Agency requested ARES maintain communica-
tions between the Tulsa EOC, the Broken Arrow EOC, and the
Medical Emergency Response Center. A Winlink station was
also used to send and receive messages during the test. [Paul
Teel, WB5ANX, photo]

involved neighboring Lee County’s
emergency response programs.

The scenario called for a “wide-
spread catastrophe” that struck the
region. All surrounding counties,
except Moore and Lee, had been
impacted with widespread power,
telephone, cellular, and internet out-
ages that impacted citizens and
county governments alike. State
emergency managers asked that
Moore and Lee counties plan to
receive medically stricken victims
and prepare to provide transporta-
tion, communication, and medical
support to surrounding counties.

Volunteer amateur radio operators
from Moore and Lee counties and
the Lee County Community Emer-
gency Response Team (CERT)
deployed from their homes with their
own equipment to Moore Health
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2019 SET Top Ten

Section Points
ARES Activity

Alabama 13,876
Ohio 3,528
Eastern Pennsylvania 2,092
Eastern New York 1,799
Wisconsin 1,746
Santa Clara Valley 1,502
Southern New Jersey 1,434
Western Washington 1,228
Western Pennsylvania 1,201
Georgia 962
Section/Local Nets

Mississippi 5,247
Wisconsin 5,107
Alabama 3,659
Ohio 924
South Texas 536
Western New York 412
Georgia 343
Connecticut 312
Michigan 251
Western Pennsylvania 249

Department, FirstHealth Moore
Regional Hospital, Moore County
Airport, and counterpart locations in
Lee County. Conducting nonstop
radio checks from a wide variety of
locations, these operators transmit-
ted simulated medical supplies and
air-evacuation emergency messages
across county lines via radio to the
state emergency operations leader-
ship and handled intercounty emer-
gency medical transit drills via
multiple four-wheel-drive vehicles.

All Hands on Deck
in Wayne County,
Pennsylvania, SET
Hank Grilk, WA2CCN,
EC Wayne County

Of the 15 ARES participants in the
Wayne County SET, three were
deployed to the Wayne County EOC,
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During the St. Charles County ARES SET, a team learned to assemble and test an NVIS

antenna for a station within a communications trailer. Another team deployed a dual-band
and a TV antenna for the station in the field under simulated emergency conditions. [William

Grimsbo, NGPNP, photo]

two were deployed to a relay station
at the mountaintop location of Man-
chester Township Municipal Com-
plex, and seven operated from the
simulated incident site. The other
three ARES participants served as
National Traffic System (NTS) liai-
sons at a station assigned to handle
Winlink communications and at a
station monitoring three local repeat-
ers for possible emergency calls.

At the incident site, one station was
set up at the Incident Commander’s
HQ (acting as the Communications
Unit Leader), and other stations were
dispatched to support served agency
staff at a bridge over the Delaware
River, at Detours North, West, and
South, at the accident site, and with
the state police officer in charge.

Once all stations were assigned
locations, testing was conducted to
determine optimum frequencies for

local (on-site) communications and
for relaying communications between
the incident site and the EOC. We
used 2-meter simplex for all commu-
nications, achieving our goal of suc-
cessful communication from a
simulated accident scene deep in a
valley (along the Delaware River)
back to the EOC over very mountain-
ous terrain, where no other commu-
nications were possible.

During the event, the Wayne County
EMA Deputy Director observed our
test from the Radio Room in the
EOC. Also, the EMA staff of Man-
chester, Pennsylvania, visited our
relay station and our on-site stations.
Most importantly, one of the three
county commissioners visited the
SET site and each of the ARES
station locations. It was great expo-
sure for Wayne County ARES.
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Waukesha Co.  KCOGMW 222 Schenectady Co. N2UZQ 224 Cupertino KN6PE 161 :
Eau Claire Co.  KINY 166 Columbia Co. ~ WA2KLP 222 San Benito Co. ~ WBTST 135 Oklahoma 428
Racine, Kenosha KAGKJE 141 Albany Co. KB2HWL 192 SanMateo Co.  N6QAD 118 Tulsa Co. WBSANX 428
Waupaca Co.  ACOF 87 Saratoga Co. W2EMS 114 South Texas a7
S'E Qtlslnct . QggggM gé Rockiand Co. N2GOP 26 Harris Coé WBSHJV 202
anitowoc Co. Ft. Bend
; New York City-Long Island 269
Price. Co; AGHG 24 Nassau Co. KD2GXL 190
Town of Southold  N2QHV 79

Section/Local Nets

Area/Net Net Points Section | Area/Net Net Points Section | Area/Net Net Points Section | Area/Net Net Points Section
Name Mgr ints | Name Mgr Points | Name Mgr Points | Name Mgr Points
Atlantic Division Delta Division Midwest Division Southeastern Division
Delaware 47 | Arkansas 130  lowa 74 | Alabama 3,659
DELMARVA KB3KYH 47 Cross Co. Cedar Co. ARES  KOWLC 40 Jefferson Co. WX4RON 960
Eastern Pennsylvania 125 | ARESIRACES ~ WSWPN 90 lowa WARN ARES KD2Q 34 Bibb Co.ARES ~ KARKY 862
Wayne Co. Net  WA2CCN 125 il R e Missourl | L ok el O
entral M o
gg:tg&n AT KA2ZNZ 188 o Mississippi 5247 | Emergency NZAXZ 110 AEN Uniiorm wsdl 263
WDN KB2YAA 145 Mississippi SET Net AAMNA 5,177 Jackson Co. BI HT-bek K40t 162
CARES KC2SFU 79 Mississippi HF SET ARES Net KOUAA 106 Bibb Simplex Net. - KaRKY 144
Net KCSIW 70 Perry Co.ARES  NAEJF 122
Western Pennsylvania 249 Morgan Co. ARES KN4MDE 45
gegford é:co. :dz's KA3UDR 145 W — New England Division Georgia 343
RRYEN: 0. Func i Connecticut 312 | Georgia Hospital
Service N3N 54 Michigan 251 | HF Digi, District 5 W1DJW 69 Net KasbJ 118
Cﬁ::fa' Counties i % Monroe Co. ARPSC KEBBYC 162 Region 2 Tactical GEMA KKANTC 96
Saginaw Valley KC8YVF 89 Net WA1SFH 58 Gwinnett Co. KK4WOG a1
Ohio g24 = WesConn KB1NMO 58 Hall ARES VHF Net KNANZK 48
| Divisi - W1FMC N1DID 42
Comny o OO e 3 ARES District 5~ KBITOR 38 ¢ Divisi
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Dunn Co WBIWKO 4,759 " Shelby Co. KOBHLE 90 z tviai RA%ESIARES KAS0ZC 70
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Happenings

ARRL Announces New
Life 70+ Membership

The ARRL Board of Directors has created a special Life Membership
opportunity for individuals who are at least 70 years old. The Life 70+
Membership is available to individuals who have turned 70 and have

Life 70+ Membership Dues Rates

a combined 25 years of paid annual ARRL membership.

Life 70+ Members receive all benefits of an annual membership,

including their choice of print magazine delivery (QST or On the Ain),
and digital access to these publications, plus the digital editions of

QEX and National Contest Journal (NCJ).

To apply for Life 70+ Membership, individuals must complete the

special Life 70+ Member application and submit proof of date of
birth, if this information is not already on file with ARRL. The Life
70+ Membership fee must be made in a single payment. Past

membership dues payments do not apply, but credit will be applied
for applicants who paid their dues in full between April 1 and

May 31, 2020.

FCC Providing Flexibility to Volunteer Examiners in
Developing Remote Testing Methods

The FCC has clarified that nothing in
its rules prohibits remote amateur
radio testing, and no prior approval is
needed to conduct remote exam ses-
sions.

“The Commission provides flexibility to
volunteer examiners and coordinators
who wish to develop remote testing
methods or to increase
remote testing programs
already in place,” the FCC
said in an April 30 news
release. “We recognize
that some volunteer
examiner coordinators
(VECs) may not have the
immediate capacity for
widespread remote test-
ing. We expect those volunteer
examiner coordinators with limited
remote testing capacity to work
closely with those requesting such
testing to prioritize any available
remote testing slots”
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In a tweet the next day, FCC Chair-
man Ajit Pai called the announcement
“good news for aspiring amateur radio
operators.”

The FCC opened the door to remotely
administered examinations in a June
5, 2014, FCC Report and Order, not-
ing that, since the Volunteer Examiner
(VE) system was estab-
lished, “remote testing
methods have been devel-
oped, including audio and
video links, either hard-
wired to a site or available
through internet or satellite
technologies, which

would allow a VE team

to observe an examinee
from afar” While allowing VEs and
VECs the option of administering
examinations remotely, the FCC
declined to incorporate any specific
requirements or conditions into the

$750 | US Life 70+ Membership
$750 | International Digital Life 70+

Membership

$1,515 | International Life 70+

Membership with a Print
Subscription

$250 | Family Life 70+ Membership as

an add-on to a paid Life 70+
Membership

Download the Life 70+ Membership appli-
cation at arrl.org/membership-levels.

rules and made it clear that VECs and
VEs were not required to offer remote
testing.

ARRL Volunteer Examiner
Coordinator Manager Maria Somma,
AB1FM, said she’s gratified to see
that the FCC appreciates the need for
remote testing. “Many of our VEs and
VE teams have been employing
remotely proctored exam sessions
with both video and in-person compo-
nents, and following social-distancing
protocols, where necessary,” she said.
“Some ARRL VE teams have shown
great promise in administering exams
remotely”

Somma also said that as states con-
tinue to lift restrictions, the possibility
exists to restart in-person amateur
radio exam opportunities. “Our volun-
teers should use their best judgement
when deciding whether or not to begin
conducting in-person exam sessions,”
she said.



FCC Adopts a New Official Seal

The FCC has redesigned its official seal. The
winning design was selected by a vote of the
agency’s employees and contractors. The

revised design incorporates several ele-
ments: communications technologies

currently transforming our world; four stars
on the outer seal border, drawing from the
legacy of the predecessor Federal Radio
Commission seal; 18 stars on the shield, rec-
ognizing the current number of bureaus and

m offices, and the eagle and shield, identifying the
o> o2 FCC as a federal government agency.

The FCC will incorporate the new seal on offi-
cial stationery, business cards, publications,
and other materials, including on its website
and throughout its new headquarters. Official
use of the new seal will begin following com-

pletion of the agency’s move to its new head-
quarters. The date of the move is delayed due

to COVID-19. — FCC news release

ARRL Seeks Clarification of Amended Amateur Service RF Safety Rules

ARRL filed a Petition for Clarification
with the FCC on May 8 to address two
issues arising from amended FCC RF
safety rules that went into effect on
June 1 for the Amateur Radio Service
and other FCC-regulated services.
Licensees have until May 31, 2022, to
determine if an RF safety evaluation is
now required under the new rules and
to perform an evaluation and imple-
ment any needed mitigation measures.
Current rules already require amateur
stations to meet RF exposure limits,
but more radio amateurs will have to
evaluate their stations under the new
rules. The revised final rules were
adopted last November.

“For applicants and licensees in the
Amateur Radio Service, we substitute
our general exemption criteria for the
specific exemption from routine evalua-
tion based on power alone in §97.13(c)
(1) and specify the use of occupational/
controlled limits for amateurs where
appropriate,” the FCC said.

ARRL asked the FCC to clarify that
using maximum permissible exposure
(MPE) limits be permitted in the
Amateur Radio Service for required RF
safety evaluations of 2,200-meter oper-
ations, just as they are elsewhere in the
amateur spectrum. Removal of the
exemption for amateurs resulted in a
requirement to use specific absorption
rate (SAR) limits for amateur frequen-
cies between 100 and 300 kHz.

“Near-field calculation of a uniform field
applied to a transmitter and antenna
operating at 1 W EIRP on 2,200 meters
would result in a very conservative esti-
mate of specific absorption rate (SAR)
and is a valid measurement for deter-
mining safety of operation,” ARRL told
the FCC. “We request clarification that
the rules do not intend to preclude the
use of MPE as a surrogate for SAR to
evaluate amateur operations in the
2,200-meter band”

ARRL also wants the FCC to clarify
that its amended rules permit the use

of near-field regression rates, using the
MPE table to compare against the
maximum field strength that may occur
from a handheld portable device,
instead of using the SAR. In its filing,
ARRL maintained that SAR data is not
available for amateur equipment as it is
for equipment used in other services.
Before the rules were amended, mobile
and portable transmitters generally
were exempt from the requirement

to perform routine environmental
evaluations.

Under §97.13(c)(1) as amended, ama-
teur licensees must ensure compliance
with FCC RF exposure requirements
spelled out in sections 1.1307(b),
2.1091, and 2.1093 of the FCC rules,
where applicable. The rule directs radio
amateurs to OET Bulletin 65, Supple-
ment B for methodologies and
guidance to evaluate amateur radio
operation.

The FCC did not amend the actual RF
exposure limits adopted in 1996.

Emergency Ventilator Desngned ond Construcied by Hams Goes to FDA

Radio amateurs have succeeded in
providing a complete, working ventila-
tor to University of Florida researchers
who, in April, were in the process of
applying to the Food and Drug
Administration (FDA) for an
Emergency Use Authorization (EUA).
A successful submission would blaze
the way for volunteers and manufac-
turers around the world to create

low-cost, highly functional Intensive
Care Unit (ICU) or anesthesia-care
ventilators that offer many of the fea-
tures of modern ventilators at a
fraction of the typical cost. Dr. Gordon
Gibby, KX4Z, who is associated with

The ventilator controller circuit board,
designed by Michael Stapleton, WD4LHT.
[Photo courtesy of Gordon Gibby, KX4Z]
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the project, said efforts to further improve the device are
ongoing.

The completed prototype in Florida was built using typical
tools, with assembled boards provided by LifeMech, a manu-
facturer working with the project.

ARISS Experiments with

“Multipoint Telebridge” Approach

Amateur Radio on the International Space Station (ARISS)
adopted a concept it’s calling the “multipoint telebridge con-
tact via amateur radio” that will allow stay-at-home students
to take part in amateur radio contacts with members of the

space station crew.

ARISS has used telebridge stations
in the past to enable contacts at
times when the ISS orbit does
not pass overhead to permit

a direct radio contact with

the school or other location.

In a conventional ARISS
telebridge contact, an amateur
radio ground station in a favor-
able location for an ISS pass on
the scheduled day makes the contact

and handles two-way audio via telephone between the sta-
tion and the contact site. ARISS said its new multipoint
telebridge approach permits simultaneous reception by fami-
lies, school faculty, and the public.

“During the last several weeks, efforts to contain the spread
of COVID-19 have resulted in massive school closures
worldwide,” ARISS said in a late April news release. “In addi-
tion, the stay-at-home policies invoked by authorities initially
shut down opportunities for ARISS school contacts for the
near future”

The inaugural multipoint telebridge contact on April 30
involved 5- to 10-year-old pupils in northern Virginia. Fred
Kemmerer, AB10C, in Hollis, New Hampshire, who served
as the telebridge ground station, linked with an ISS crew
member via radio. Homebound students and their teacher
were able to take part individually via the telebridge network.
Under the teacher's direction, each at-home student was to
take a turn to ask the astronaut one question on a prepared
list, although unrelated technical issues aboard the ISS cur-
tailed the contact. A second contact with students in Canada
was very successful, however.

“This approach is a huge pivot for ARISS, but we feel itis a
great strategic move,” said ARISS-International Chair Frank
Bauer, KA3HDO. “In these times of isolation due to the virus,
these ARISS connections provide a fantastic psychological
boost to students, families, educators, and the public”
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Section Manager
Nomination Notice

To all ARRL members in Eastern Massachusetts,
Missouri, Nebraska, New York City-Long Island,
Northern New York, South Carolina, Southern New
Jersey, Western Pennsylvania, and West Central
Florida: You are hereby solicited for nominating peti-
tions pursuant to an election for Section Manager
(SM). Incumbents are listed on page 16 of this issue.

To be valid, a petition must contain the signatures of
five or more full ARRL members residing in the
Sections concerned. It is advisable to have a few
more than five signatures on each petition. A sample
nomination form is available on the ARRL website

at www.arrl.org/section-terms-nomination-
information. Nominating petitions may be made by
facsimile or electronic transmission of images, pro-
vided that upon request by the Field Services
Manager, the original documents are received by the
Manager within 7 days of the request.

We suggest the following format:
(Place and Date)

Field Services Manager, ARRL
225 Main St.
Newington, CT 06111

We, the undersigned full members of the
ARRL Section of the Division, hereby nomi-
nate as candidate for Section Manager of
this Section for the next 2-year term of office.

(Signature Call Sign City ___ZIP )

Any candidate for the office of Section Manager must
be a resident of the Section, an amateur radio
licensee of Technician class or higher and a full
member of ARRL for a continuous term of at least 2
years immediately preceding receipt of a nominating
petition. Petitions must be received at Headquarters
by 4 PM Eastern Time on September 4, 2020. If
more than one member is nominated in a single
Section, ballots will be mailed from Headquarters no
later than October 1, 2020, to full members of record
as of September 4, 2020 which is the closing date for
nominations. Returns will be counted November 24,
2020. Section Managers elected as a result of the
above procedure will take office October 1, 2020.

If only one valid petition is received from a Section,
that nominee shall be declared elected without oppo-
sition for a 2-year term beginning January 1, 2021. If
no petitions are received from a Section by the speci-
fied closing date, such Section will be resolicited in
the January QST. A Section Manager elected
through the resolicitation will serve a term of 18
months. A Section Manager vacancy occurring
between elections is filled through appointment by
the Field Services Manager. — Bart Jahnke, W9JJ,
Field Services & Radiosport Department Manager



Call for Nominations
for ARRL Director and Vice Director

Attention to full ARRL members in the
Atlantic, Dakota, Delta, Great Lakes,
and Midwest Divisions. You have the
opportunity to choose a Director and a
Vice Director to represent you for 3-year
terms beginning January 1, 2021.

ARRL is governed by its Board of
Directors. A voting Director is chosen by
ballot by the full (licensed) ARRL mem-
bers in each of its 15 Divisions. Vice
Directors, who serve in the absence of
the Director at a Board meeting and
succeed to the position of Director
should a vacancy occur, are chosen at
the same time. Elections are held in five
Divisions per year. It only takes 10 full
members in a Division to nominate a
candidate for either office.

Qualifications

The eligibility of nominees for the posi-
tions of ARRL Director and Vice
Director will be reviewed by the Ethics &
Elections Committee, composed of
three Directors not subject to election
this year: Fred Hopengarten, KIVR;
Michael Ritz, W7VO, and Jeff Ryan,
KORM. A nominee must be at least 21
years old and must have been licensed
and a full member of ARRL for a con-
tinuous term of at least 4 years
immediately preceding nomination.
Each nominee must provide information
concerning their employment, owner-
ship, and investment interests, and
other financial arrangements to ensure
compliance with the Conflict of Interest
Policy (see Article 12 of the ARRL
Articles of Association and Bylaw 45,
available at www.arrl.org/general-
information). The qualifications for
Director and Vice Director are identical.
All the powers of the Director are trans-
ferred to the Vice Director in the event of
the Director’s death, resignation, recall,
removal outside the Division, or inability
to serve.

Nomination Procedure

Step 1: Obtain official nominating peti-
tion forms. Any full member residing in a
Division where there is an election may
request an official nominating petition
package in writing, either by letter or via

email to ceo@arrl.org. The request
must reach the ARRL Secretary no
later than noon EDT on Friday, August
14, 2020. If you are seriously consider-
ing running or nominating someone to
run, please don’t wait until the last min-
ute to request the forms; the deadline
for submitting a completed petition form
is just 1 week later.

Step 2: Obtain signatures and complete
questionnaire. Only the official form
may be used. The petition form has two
sides. To be valid, a nominating petition
must name the candidate and must
bear the signatures of 10 full members
of the Division. The candidate must
complete the other side, providing the
information required to determine eligi-
bility, certifying its accuracy, and
agreeing to assume the office if elected.

Step 3: Submit petition form. The com-
pleted form must reach the Secretary
no later than noon EDT on Friday,
August 21, 2020. The submission may
be made by electronic transmission of
images (i.e., a PDF or JPEG attach-
ment to an email) or facsimile provided
that, upon request, the original docu-
ments are received by the Secretary
within 7 days of the request. A person
who is nominated for both Director and
Vice Director may choose to decline the
nomination for Director; otherwise the
nomination for Director will stand and
that for Vice Director will be void.

On Monday, August 24, 2020, the
Secretary will notify each candidate of
the name and call sign of each other
candidate for the same office.
Candidates will then have until Friday,
September 4, 2020 to submit a 300-
word statement and a photograph, if
they desire these to accompany the bal-
lot, in accordance with instructions that
will be supplied.

Balloting

If there is only one eligible candidate for
an office, he or she will be declared
elected by the Ethics & Elections
Committee. If there is more than one eli-
gible candidate for an office, the full
members in that Division who are in

good standing as of September 10,
2020 will have the opportunity to cast
ballots. Official paper ballots and candi-
dates’ statements will be mailed to
members who are eligible to vote no
later than October 1, 2020. Completed
ballots must be received at the desig-
nated PO Box in the envelope provided
by noon Eastern time on Friday,
November 20, 2020. The candidate
receiving the most votes will be
declared the winner.

Absentee Ballots

A full member who is residing temporar-
ily outside his or her home Division,
including overseas, may arrange to vote
in the home Division by notifying the
Secretary prior to September 10, 2020,
giving their current mailing address as
reflected in the ARRL membership
records (i.e. QST mailing address) and
the reason why another Division is con-
sidered home. Members with overseas
military addresses should take special
note of this provision; in the absence of
information received to the contrary, bal-
lots will be sent to them based on their
postal addresses.

The Incumbents

The incumbent Directors and Vice
Directors, respectively, in the five
Divisions in which elections will be held
this year are:

Atlantic: Tom Abernethy, W3TOM,
Director, and Bob Famiglio, K3RF, Vice
Director

Dakota: Matt Holden, KOBBC, Director,
and Lynn Nelson, WOND, Vice Director

Delta: David Norris, KSUZ, Director, and
Ed Hudgens, WB4RHQ, Vice Director

Great Lakes: Dale Williams, WASEFK,
Director, and Thomas Delaney,
WB8WTD, Vice Director

Midwest. Rod Blocksome, KODAS,
Director, and Art Zygielbaum, KQAIZ,
Vice Director

For the Board of Directors:
May 12, 2020

Barry Shelley, N1VXY, Secretary/Interim
Chief Executive Officer
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Public Service

Getting Started with Echolink —
A Time-Tested VoIP Software

After moving to Florida from the
northeast, | missed chatting with
my friends on my old home
repeaters. EchoLink® allowed me
to connect to the repeaters with
my PC, as well as my iPhone via
the iOS app (the app is also avail-
able for Android devices).

Additionally, after years of monitor-
ing the major hurricane nets dur-
ing hurricane season on the HF
bands, | was able to check in to
the conference mode on Echo-
Link, specifically the WX-TALK
conference group. This group
focuses on SKYWARN® and
National Hurricane Center-
associated support groups such
as the Voice over Internet Protocol
(VoIP) Hurricane Net, managed
by award-winning ARRL Eastern
Massachusetts Section Emergen-
cy Coordinator Rob Macedo,
KD1CY.

How It Works

EchoLink is a computer software
program and phone app that
allows licensed amateur radio
operators to communicate with
one another over the internet

using streaming audio with global
connections available between sta-
tions, through computers, smart-
phones, or radios to validated user
stations. It's not a digital mode, rather
it's an FM-based VoIP system.

More than 200,000 validated users
are aboard in 151 countries, with
some 6,000 stations connected at
any one time. Users can connect to
participating repeaters, chat with indi-
vidual and linked stations, and check
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CONF Skywarn / NHC Nets

K1CE iPhone User
*ARERT* (Conference [1/500])
*KC4QLP-C* (Conference [1/1000])

Primary Links
Nacogdoches, TX Skywarn
SHYV, LA NWS Office

HGX, TX NWS Office

NHC, Miami, FL

*

Favoritas

Settings

A screenshot of the EchoLink conference group,
WX-TALK, using the iOS app.

into nets (conference modes like
WX-TALK). You can also enter Dual-
Tone Multi-Frequency (DTMF) com-
mands from your radio to access the
network.

The software was developed by
Jonathan Taylor, K1RFD, nearly 20
years ago, gaining popularity almost
instantly. The app can be downloaded
for free via your smartphone, or with

your Windows operating system
at www.echolink.org. A user's
call sign must be verified via the
FCC database before connec-
tions are allowed, to deter non-
licensees from accessing the
network.

Tips for Use

The EchoLink platform maintains
the catalog of network member-
linked and user stations, repeat-
ers, and conferences, and shows
which ones are available or busy.
Click on or tap the call sign or
conference to connect. If the
channel is not busy, put out a call
to the station operator or repeater:
“This is WAUFL, Gainesville,
Florida, via EchoLink, listening for
any station on the repeater” (You
need to hesitate about 2 seconds
before speaking to compensate
for the delay.) Some individual
stations may have their laptop
connected to their desktop radio
that can serve as an RF relay

to a handheld transceiver or
mobile rig.

In addition to setting up the soft-

ware, you may need to adjust

your sound card audio input and
output control settings in Windows.
You can use the EchoLink Test Server
to check your levels. Transmit a brief
test message, disengage transmit,
and the server will play back your
audio. A PREFERENCES box provides
for selection of the security options,
allowing users to choose which types
of stations to allow connections —
repeaters, links, users — and set
banned call signs, which will not be
allowed access. Other security mea-



sures include blocking or accepting connections with certain international
call sign prefixes for compliance with reciprocal operating privileges or
third-party traffic restrictions.

Other real-time data boxes pop up with statistics and station activity sum-
maries of all stations by type, country, and whether they're busy or free. A
recording function allows users to record and play back their contacts.

You can also use a text chat feature to send messages to other stations
or net control. Some nets, such as the VolP Hurricane net, will take
check-ins from the text box in addition to regular voice check-ins. Nets
that run on EchoLink operate similar to regular nets, with a few excep-
tions. First, there may be many repeaters linked into the net via Echolink
and/or the Internet Radio Linking Project (IRLP). This means that the net
control station should allow time for repeaters to connect and minimize
announcements, IDs, tones, and other sounds that may interrupt the net.
Individuals checking in should also wait a few seconds to speak after key-
ing, due to the slight delay. They should also keep in mind that they too
are heard across the conference node and all linked repeaters — a
national, and perhaps international, reach.

Net control stations should also keep in mind that check-ins may come
from all over the world, so there are a few things net control can do to
make life easier. First, break up the check-ins by call area. For example,
you can break them up into US stations in call areas 1 — 3, 4 — 6, and

7 - 0, followed by international stations, etc. You may also want to break
up stations by function — net managers, National Weather Service
(NWS) offices, emergency coordinators, etc. You may hear stations not
familiar to you, so it's important to remind everyone to speak clearly and
use international phonetics.

Vanity Node Numbers and Financial Support

EchoLink is run by volunteers and is free for its users. To help cover the
costs of hardware, software, and internet access required to keep it run-
ning, the administrators offer an optional Vanity Node Number program.
Normally assigned a six-digit node number, users can have four- or five-
digit node numbers that are currently unassigned, for a small financial
contribution.

Resources

ARRL published the second edition of VoIP: Internet Linking for Radio
Amateurs, which discusses EchoLink. The book is designed for begin-
ners who need information on how to get started, set up, and use it. It
also provides plenty of technical information for those who want to dig
deeper into VoIP applications and discover how they work. The book is
available from the ARRL Store at www.arrl.org/shop/VolP-Internet-
Linking-for-Radio-Amateurs.

Special thanks to Mike Corey, KI1U, Professor of Emergency
Management at the University of Mississippi, for his review of the
Public Service column.

Field Organization Reports
April 2020

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.

1,200 177 125 KI7TIG 86
NILQF KA9QKH KASMZJ KT4WX
K4VWK 100 WA4INK
1,000 175 NSMKY KB9TZS NBOZ
K9LJB WAQYXK  K8RDN NN7H KF7GC
KB3YRU WB4RJW
650 165 KZ8Q 85
WOABS W2PH 124 KN9P KL7RF
WA2BSS  NX9K K1XFC
615 160 N8CJS KB1NAL
KD8TTE  KORCJ 120 K3RC
WA4VGZ  AC8RV 84
580 156 WANWT WB8SIQ WB70SC
WB9QPM WDBUSA  K3JL ACBNP W9BGJ
N2WGF KESYTA AA3N
567 155 KASQWC  KGSNNA
W7PAT WM2C KY2D KA2GQQ 83
WIGRG WK4wC KB2QO N2TSO
546 N7IE WOPZD KESKOC K1STM
WASAPQ KA2ZNZ KB8RCR KB1NMO
150 WB3FTQ KC1HHO
435 KORCJ 117 AA3SB
WABEZN  KOIBS KABZGY KETML 82
WBOWKO  K8AMH KB2YAA KBGDTI
430 KY2MMM KN4AAG
NOVC 115
145 AD4DO W7PHX 81
350 WACMH KD8ZCM KC7ASA
WOKXQ  WO2H N1TF 97
AD3J 80
320 144 114 K9BFE
ND8W ALOY WBBYYS 94 KD8UUB
K3FAZ K9DUR N8MRS
275 140 K8ED
KESBYC  AI9F 113 93 KJ7BHO
K4lww K2TV Kv8zZ KA2JFU
260 KK3F W7EES
KT2D 110 KOFBS 79
139 W2PAX WB8R
255 KB3KYH KO40L 91 AB3WG
WA2CCN WIKX K8MDA
135 KCIFXE N2DW 78
233 KDIGMP  WB8YLO W3CJD
ADBCM N3KRX KEHTN 90
AG9G KASAZK KM4WHO 6
220 KSILJ KF5I0U WDB8DHC W2CTG
KK4PUX  NiLL WBBTQZ  AB9ZA wsaiM
N8SY KWIEMG  K8KRA W5XX
219 W3YvQ K3IN KB8HJJ
WA7PTM  ACCKQ WA3QLW  KA1G 74
WIRVY WB2VUF KA2HZP
215 133 N1iQl WBBWKQ  WW3S
WSeP K1REZ KD2JKV KBODTI
AC90R AA7BM W4TTO 72
WouUXZ 130 K2RMF K3MIY N8OYY
N2JBA KD2IWN N1LAH KD2MEN
214 KCOLSM N2LIM KC1KVY N3JET
WOPFD K9LGU WA1TLPM
WOLAW 108 WDOBFO 71
190 KC8WH N3sSW KBRAU
W8DJG W3GWM 88 WB3ZR
KW1U 103 N6IET
189 NA7G N3RB K1HEJ 70
KD2LPM WOATV
101 87 WIFE
180 WOEEU K6JT KBSVRW
WA4DNA Ni2w KAQDBK KG7QWR

The following stations qualified for PSHR in previous months but were
not reported in this column: (Mar.) K9SCA 914, WBIQPM 190, N1LL
150, WB4ZIQ 120, KASQWC 120, KAIMZJ 110, WF2Y 105, WOEEU
95, K9DUR 94, AB9ZA 90, WIBGJ 86, WS4P 78.

Section Traffic Manager Reporis

The following Section Traffic Managers reported: AR, AZ, CO, CT,
DE, EMA, ENY, EPA, IL, IN, KS, KY, LAX, MDC, ME, MI, MN, MS,
NC, NE, NFL, NLI, NM, NNJ, NTX, NV, OH, OR, SFL, SJV, TN, UT,
VA, WCF, WMA, Wi, WNY, WPA, WTX, WV, WY.

Section Emergency Coordinator Reports

The following Section Emergency Coordinators reported: AR, CT,
DE, ENY, EWA, GA, IA, ID, IL, IN, LA, MDC, MI, MN, MS, NFL, NLI,
NM, NNJ, NNY, NV, OH, OR, PAC, SD, SFL, SJV, SNJ, STX, SV,
TN, VA, VI, VT, WPA, WTX, WV, WY.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada, and US pos-
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
month. Messages must be handled on amateur radio frequencies
within 48 hours of receipt in standard ARRL radiogram format. Call
signs of qualifiers and their monthly BPL total points follow.

KK3F 2,499, NX9K 1,176, WBOWKO 875, N11QI 629,
KW1U 586, KEHTN 547.
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Rick Lindquist, WW1ME, ww1me@arrl.org

Amateur Radio World

Amateur Radio Gains Significant Boost in UK
by Connecting People During Lockdown

An April BBC news feature outlined how ham radio has
gotten a significant boost by connecting people during the
COVID-19 lockdown in the UK. The article, by Vanessa
Pearce, quotes the Radio Society of Great Britain (RSGB)
— the UK’s International Amateur Radio Union (IARU)
member-society — as saying that many former hams are
now returning to the hobby.

Mark Rider, G3VHJ, a retired engineer who lives alone in
North Warwickshire, said that during the lockdown restric-
tions, he decided to dust off his ham radio equipment “to
seek out some other social interaction.” Rider said that
ragchewing has become one of the highlights of his day.

RSGB General Manager Steve Thomas, M1ACB, said
the society has experienced a three-fold increase in
license examination applications since social distancing
rules were put into place. The UK has about 75,000 ama-
teur licensees.

Eleven-year-old Anne-Marie Rowland, 2EQRUX, of
Cornwall, worked with the Cornish Amateur Radio Club to
conduct informal twice-weekly nets to help keep people in
touch. “We have some regulars, but also some new peo-
ple join in,” she told the BBC. Her father, Bill, MONXF, runs
a net that has attracted older radio amateurs who are self-
isolating, to help them feel connected.

The RSGB recently instituted its “Get on the Air to Care”
(#GOTA2C) campaign in conjunction with the National

» Mark Rider, G3VHJ.

¥ Ann-Marie Rowland,
2EQRUX.

Health Service (NHS) and its GB1NHS amateur station
to promote amateur radio use during the pandemic lock-
down. Some stations have been adding “/NHS” to their
call signs to encourage the effort, which aims to support
the emotional health and well-being of the amateur radio
community.

The RSGB introduced remote administration of entry-level
Foundation-class amateur radio exams in mid-April. Pete
Sipple, MOPSX, told BBC News that he’s seen a “massive”
surge in demand for training courses and exam sessions
and has had to up the number of course offerings.

Hams in India Provide Communication Assistance During COVID-19 Pandemic

According to an April 13 report in The
New Indian Express, amateur radio
operators in Kerala, India, have joined
the fight against COVID-19. The
newspaper said the district adminis-
tration has enlisted radio amateurs to
improve important communication
between departments and offices.
Over 20 hams, organized into teams,
are involved. Radio Amateur Society
of Ananthapuri (RASA) President Dr.
Zakheer Hussain, VU3OOH, said
using ham radio during the time of cri-
sis would help coordinate crucial
communication.
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Hussain said help lines receive many
calls, including distress calls. “If any-
one is in need of emergency medical
care, we immediately inform the
respective taluk [administrative sub-
division] office and the ambulance
desk, so that help reaches in time,” he
said.

The Times of India reported on April
17 that a radio amateur in West
Bengal drove 98 kilometers (61 miles)
to deliver medicine to an elderly resi-
dent of Rahara.

The Telegraph newspaper in India
reported an anecdote regarding a
homeless woman who showed up
when Swaraj Ghosh, VU3URP, was
distributing food for people on the
streets. He contacted Raju Biswas,
VU2JF, the secretary of the West
Bengal Radio Club, who, in turn, got
in touch with radio amateurs in the
woman'’s hometown. They were able
to contact her father, who had been
looking for her.



Maria Somma, AB1FM, ab1fm@arrl.org

Exam Info

New Amateur Extra-Class Question Pool

On July 1, 2020, the new 2020 — 2024 Amateur Extra-
class question pool takes effect for examinations. Volunteer
Examiner Coordinators (VECs) and Volunteer Examiners
(VEs) must have new Element 4 Extra-class test designs
available for use at exam sessions effective that date.

The new question pool released in January 2020 (re-
released in February and again in March with minor
updates) by the Question Pool Committee (QPC) of the
National Conference of Volunteer Examiner Coordinators
(NCVEC) incorporates significant changes compared to
the current 2016 — 2020 question pool, which expires on
June 30, 2020.

The number of questions in the pool was reduced from
712 to 622. The result was 239 modified questions, 49 new
questions, and 139 questions removed due to an abun-
dance of outdated questions. Areas of new technology and
subjects were added. The 2020 pool has 10 diagrams,
which have been renumbered because it has two fewer
than the 2016 question pool.

It's important to note that question E3B08 was withdrawn
from the new pool and may not be used on exams.
Questions in that section were not renumbered, leaving 11
questions.

To view all three question pools, visit the NCVEC website
at www.ncvec.org.

New Amateur Extra-Class Exams

With the Amateur Extra-class examination questions
changing July 1, 2020, new test designs must be used
effective that day. Previously supplied ARRL VEC Extra-
class exam booklet versions (2016 series) and computer-
generated Extra-class exams created from the 2016
question pool are only valid until midnight June 30, 2020.
At that time, VE team leaders may dispose of the old ver-
sions of the Extra-class exams (do not return them to
VEC). To avoid confusion at the session, do not save old
exam versions.

ARRL VE Exam Maker Software (www.arrl.org/ve-exam-
maker-software) has been updated with the new Amateur
Extra-class question pool and is available for generating
new exam versions.

ARRL VEC will supply its officially appointed Field-Stocked
VE teams with new exam booklet designs. An updated
package will not be provided to field-stocked teams that no
longer meet the field stock requirements, have not con-
ducted a session in the past year, or have been keeping

Question Pool Schedule

The three current question pools (and any exam designs
based on these question pools) are valid as follows:

Technician-class (Element 2) pool effective July 1, 2018
is valid until June 30, 2022.
= Questions withdrawn from use: none.

General-class (Element 3) pool effective July 1, 2019 is
valid until June 30, 2023.
= Questions withdrawn from use: none.
Amateur Extra-class (Element 4) pool effective July 1,
2020 is valid until June 30, 2024.
= Questions withdrawn from use: E3B08 deleted from
pool.

Each question pool is reviewed and updated on a 4-year
rotation. No question pools will be updated or released in
2021.

supplies without qualifying through the VEC. Non-stocked
VE teams should be returning their exam packages and
supplies to ARRL VEC after each session is completed.

The ARRL VEC VE Resources page (www.arrl.org/
resources-for-ves) offers information needed to help
conduct exam session business. Our support page offers
easy access to exam forms and information, question
pools, FCC rules, basic qualification question information,
and more.

Compare FCC Results Through April
COVID-19 has significantly affected amateur radio testing.

New amateur radio licenses issued are down by 24%
and upgraded licenses are down by 39% over the same
period last year.

Hopefully, as life begins to return to some normalcy,
exam session opportunities will resume and increase in
frequency.

New licenses 10,843 8,277 —24%
Upgraded licenses | 3,640 | 2,221 -39%
Total licenses 14,483 | 10,498 —28%
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Bruce Draper, AA5B, aa5b.corral@gmail.com

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.
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1.8-28 QRP ARCI Summer Homebrew Sprint
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RAC Canada Day Contest
NRAU 10-Meter Activity Contest
SKCC Sprint Europe
FISTS Summer Slow Speed Sprint
YBDXC 80-Meter Contest
DL-DX RTTY Contest
Marconi Memorial HF Contest
Original QRP Contest

PODXS 070 Club 40-Meter
Firecracker Sprint

ARS Spartan Sprint

RSGB 80-Meter Club
Championship, CW

FISTS Summer Unlimited Sprint
IARU HF World Championship

SKCC Weekend Sprintathon

4 States QRP Group
Second Sunday Sprint

RSGB 80-Meter Club
Championship, SSB

NAQCC CW Sprint

CW Ph Dig
cw
cw
Ph
Dig
cw
cw

Dig
oW
cwW
oW

CW Ph

cw
cw

CW Ph

Ph

cw

Russian Radio Team Championship ~ CW Ph

Trans-Tasman Low-Bands Challenge CW Ph Dig

Feld Hell Sprint
North American QSO Party, RTTY
CQ Worldwide VHF Contest
RSGB Low Power Contest
Run for the Bacon QRP Contest
CQC Great Colorado Gold Rush
SKCC Sprint

RSGB 80-Meter Club
Championship, Data

RSGB IOTA Contest
ARS Flight of the Bumblebees
QCX Challenge
QCX Challenge
RSGB FT4 Contest Series
QCX Challenge

Dig
Dig
CW Ph Dig
cw
CW
cw
cw

Dig

CWPh  RS(T), serial, IOTA number (if applicable)
RST, SPC, power or bumblebee number

cw
cw
cw
Dig
cw

RS(T), VE province/territory or serial
RS(T), 6-char grid square
RST, SPC, name, mbr or power
RST, SPC, name, mbr or power
RS, serial
RST, serial
RST, serial
RST, serial, power category

RST, SPC
RST, SPC, power
RST, serial

RST, SPC, name, mbr or power

HQ stations: RS(T), JARU Society
Others; RS(T), ITU zone

RST, SPC, name, mbr or ‘none”
RST, SPC, mbr or power

RS(T), SPC, mbr or power

RS, serial
RST, SPC, mbr or power
RS(T), 3-char code or ITU zone

RS(T), serial
RST, mbr, SPC, grid
Name, state/DC/province/country
4-char grid square
RST, serial, power
RST, SPC, mbr or power
RST, SPC
RST, SPC, name, mbr or power

RST, serial

RST, name, SPC, rig
RST, name, SPC, rig
4-char grid square
RST, name, SPC, rig
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rac.ca/our-programs
nrau.net/activity-contests

www.skcegroup.com
fistsna.org

80m.ybdxcontest.com

www.drcg.de/didxrtty
arifano.it/contest_marconi.html
www.grpce.de/contestrules
www.podxs070.com
arsqrp.blogspot.com
www.rsgbec.org/hf
www.fistsna.org

arrl.org/iaru-hf-world-championship

www.skccgroup.com
qrparci.org

www.4sqrp.com

www.rsgbec.org/hf
nagcc.info

srr.ru/chempionat-rossii-po-
radiosvyazi-na-kv-rrtc

wia.org.au/members/contests
sites.google.con/site/feldheliciub

www.ncjweb.com/nagp

www.cqww-vhf.com
www.rsgbcc.org/hf
qrpcontest.com/pigrun
www.coloradogrpclub.org

www.skccgroup.com

www.rsgbec.org/hf
www.rsgbcc.org/hf
www.arsqrp.blogspot.com
www.qrp-labs.com/party.html
www.qrp-labs.com/party.htmi
www.qrp-labs.com/party.html

All dates 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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Scott Tuthill, K7ZO, k7zo@cableone.net

2019 ARRL 10-Meter Contest Results

The results of the December 14 — 15, 2019 event.

Full Results Online Affiliated Club Competition

You can read the full results of the Gl sore Eiies | Civb Score Eniries
i Unlimited Nonhgast Maryland .Ama‘eur
contest online at http://contests. B R T (\:Io?‘t;st ASocely . o 8
omac Val adio Clul ,081, udson Val esters al ers 36,
arrl.org or www.arrl.org/contest- Frankford Radio Club 932,194 62  Granite State ARA 34,782 7
results-articles. You'll find detailed Minnesota Wireless Assn. 698,328 86 ge:fgg;%&)c'ene i Ctgmes'ers g-ggg g
analysis and more play-by-play, Medium Sussex County ARC 24728 3
along with the full line scores. Forida ConestGroup 1025336 43 pacs G i S s
H an ipper Contest Clul 773,484 i
Improve your results by studying Sociy o Vkweoi Conicairs 439084 4§ OnelPhcesConosicub Mg 4
your log-checking report, too. Tennessee Contest Group 220374 13 \yestern Washington DX Club 12,720 5
Alabama Contest Group 219,262 12 port Lavaca Amateur Radio Club 12,346 3
Southern California Contest Club 207,332 27 ¢
dide Willamette Valley DX Club 10,820 6
Northern California Contest Club 201,026 24 Northern Arizona DX Assn 9.690 4
Contest Club Ontario 193,900 24 e s S 3
Central Texas DX and Contest Club 180,518 13 2RCIop) J
z Order of Boiled Owls of New York 6,890 3
draone Oulws Cones G 15072 21 83 Coneors Stee 3
i iver Radio Clul 4 : 2
The 2020 ARRL 10-Meter South East Contest Club 94712 ] soshensb s L o 2
C ill hel Grand Mesa Contesters of Colorado 75,922 12 Roc“,"“e‘;ter (NY) DX Assn P ot 2
ontest will be held Kentucky [g?:test Group ;g.gz;g g : :
arolina SSn. i
December 12 — 13. 2020. Hampden County Radio Assn. 62856 15  Local
’ Mariiine Contost Ohid i IR L i L LA e B
g ntest Group >
North Texas Contest Club 41,600 3 Niagara Frontier Radiosport 49.712 4
Kansas City Contest Club 41,328 5  Central Virginia Contest Club } 6
Mother Lode DX/Contest Club 40,026 12 piedmont Contest Group ; 4
Redwood Empire DX Assn. 3,928 3

3 2 " g ?.‘ ; '.‘..'-.* ol
e & 5. = =3 . o] ' 7 \ ‘h.eh\y\“st’\’u s & V5

The PX2A contest station’s antenna farm in Brazil, with the stacked beams pointed toward North America. The team
scored a second-place finish worldwide in the Mulitoperator, High Power category. [Fernando Cordoba, PY2LED, photo]
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Top Ten
us
Single Operator,
Mixed Mode,
High Power
WOAIH (NESU, op)
272,048
KOTT 101,808
K1KI 100,224
N4OX 77,352
W1VEM 72,590
K3Z0 63,360
K6AM 58,080
AGAW 47,640
KA9FOX 47,376
w20Ii8 45,252
Single Operator,
Mixed Mode,
Low Power
N8H 53,460
K2PS 40,500
WB8SWKQ 19,320
WNEK 18,256
ACOW 17,632
ND9G 10,688
KD5J 9,174
WABZBT 8,946
KABCNI 8,700
K3YDX 7,458
Single Operator,
Mixed Mode, QRP
WABFGV 4,452
WB2AMU 2,808
N4ELM 1,728
NDOC 1,680
K4PZC 1,008
ACBYY 880
K4NAX 648
K1PDY 400
N7VS 324
NT6H 208
Single Operator,
Phone Only,
High Power
W5PR 19,800
W4DD 19,670
AF1T 14,256
KE2DX 13,920
K5TR (WMSR, op)
13,080
KD7RF 7,562
K8DJR 5512
N4MM 2,288
KZ4P 1,880
WB4YDY 1,862
Single Operator,
Phone Only,
Low Power
K4FCG (K1KNQ, op)
,026
NO2EL 4,320
KB4OLM 3,504
AA2IA 2,520
NF7E 2,046
KM40DS 1,860
KATVMG 1,846
W6BS 1,408
K2SDS 1,232
KC308BS 900

Single Operator,
Phone Only, QRP

WEBEZ 532
WeQU (WBQZA, op)
256
WI1CEK 42
KF6ZYD 20
AC2N 8
W7BAK 2
KaJwQ 2
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Single Operator, CW
Only, High Power

K1TO 210,960
KSNA 117,448
W6YX (N7MH, op)
64,768
NY3A 59,136
K1RM 54,880
K4BAI 51,240
NA8V 48,240
N8LJ 39,732
WOZA 37,000
WIWEF 35,376
Single Operator,
CW Only, Low Power
W3BGN 42,000
N5/WP3C 29,260
AC4G 25,584
K1DC 24,500
KI1VUT 19,552
K40RD 18,576
K1TR 18,444
KN4Y 16,640
W1QK 15,264
KNOV 13,500
Single Operator,
CW Only, QRP
NSOE 2,856
KHEKG/WS 2,660
NBAP 2,244
N4AU 1,736
KE2SX 1,012
K3TW 800
KZ3I 648
WB2CPU 612
WsiM 600
KU7Y 580

Single Operator
Unlimited, Mixed Mode,
High Power

N8OO 284,200
WO40 171,288
N3RD 111,900
K3WwW 98,410
N4RV 97,236
K2XR 95,520
W3IP 68,564
WITJL 66,216
WV4pP .994
Ku2Mm 42,120

Single Operator
Unlimited, Mixed Mode,
Low Power

K9OM 102,510
K1ZE 19,018
KE2D 13,184
N5DO 11,832
NU4E 11,160
W4Juu 7,680
KE3K 7,290
Wi1DYJ 6,292
N1API 5,704
WA4EE 5,678

Single Operator
Unlimited, Mixed Mode,
QRP

N2KW 120

Single Operator
Unlimited, Phone Only,

High Power

W2RD 5,886
KA1ZD 4,850
AJAVE 1,296
KaMU 972
N2NKX 700
N3DUE 450
WOKXI 264
AB4KY 220
ADOTA 126
K7STO 102

Single Operator
Unlimited, Phone Only,
Low Power

K2DRH 10,582
K2ADA 7,222
N2MUN 924
N7MZW 774
W4POT 620
N2ESP 576
KK4ADQ 440
WB6IFN 150
N6LB 110
K2ANZ 98
Single Operator
Unﬁmhod, Phone Only,
QRP

K2GMY 518
WB6BET 28
WA7ZNWL 2

Single Operator
Unlimited, CW Only,

High Power

NN7CW 157,872
W3EP 113,490
N4BP 91,728
W1KM 75,432
WW5M 66,364
N2MM 64,768
K3EST 55,088
NR4M 47,236
NB6SS 46,872
K5LG 46,812

Single Operator
Unlimited, CW Only,

Low Power

WOXT 31,096
WTSQ 29,172
N4UA 27,692
K8AJS 20,904
K2DFC 20,592
WATFCN 18,480
N7YK 12,400
K1XM 10,296
KoluQ 8,400
N3AC 6,624

Single Operator
Unlimited, CW Only,
QRP

NOUR 1,248
KN1GUN 928
KI9A 572
W20L 480
KW2A 120
KOTLG 40
WIvVT 12
Multioperator,
Single Transmitter,
High Power

NVIL 208,754
AA1JD 150,526
N1RR 124,712
NX5M 88,192
W3ZGD 79,278
WS8PR 69,836
NX6T 37,168
W4RN 30,912
K3CCR 27,470
KeoOo 22,428
Multioperator,
Single Transmitter,
Low Power

N4SVC 41,076
N1SOH 8,550
W7TVC 7,616
W7PU 3,080
WINRG 2,128
KIeYYT 848
WA4CDA 660
WA1F 336
KB5ZSK 168
AF5Q 84

Canada
Single Operator,
Mixed Mode,

High Power

VE3KZ 65,130
VA2RF 6,144
VE3BR 936
Single Operator,
Mixed Mode, Low Power
VESML 1,176
VE3OIL 1,100
VE7ZR 448
VE2NCG 156
VA3UKR 80
VE7BGP 24
VA3EON 4
Single Operator,
Mixed Mode, QRP
VEGEX 24

Single Operator, Phone

Only, High Power
VA2BN 440
VASMW 216
VA3PC 50
Single Operator,

Phone Only, Low Power
VE3CNA 2

Single Operator,
CW Only, High Power

VE3DZ 44,880
VE3PN 8,532
VA7MM 4,356
VEBYAA (VESFJ, op)
4,352
VE4VT 4,048
VESOA 3,312
VE3CX 112
Single Operator,
C\';lgcnly? Low Power
VESBW 6,656
VE3SST 2,112
VEBZY 1,196
VA3EC 420
VE3TM 392
VE3AQ 312
VASWB 160
VA3RKM 156
VESGC 96
VE6/KOXF 20
Single Operator,
CW Only, QRP
VE3CBK 8
Single Operator

Unlimited, Mixed Mode,
High Power

VESMX 21,600
VESCB 19,092
VE3KTB 48
Sin?h Operator
Unlimited, Mixed Mode,
Low Power

VA3DF 38,076
VE3PJ 1,440
VE3MA 416
VE6SH 104
Single Operator
U:I?mifeg, CW Only,
High Power

VESAA 17,112
VE3EJ 13,440
VE2FK 7,040
VE3MM 2,752
VE3NNT 540
VE4GV 120

Single Operator
Unlimited, CW Only,

Low Power
VA2CZ 10,608
VE10P 7,056
VE7XT 1,476
VE3FU 1,300
VE3MGY 484
VE6TL 480
VE6&JF 192
Mexico
Single Operator,
Mixed Mode, Low Power
XE1AY 420
XE1HG 32
Single Operator,
Phone Only, Low Power
XE1AO 48
XE1H 24
XE2ML 16
Single Operator,

CW Only, High Power
4ASE (XE1EE, op)
312

Single Operator,
CW Only, Low Power

XE3A 1,760
XE1CT 1,716
XE2AU 1,508
XE2X 276

Single Operator
Unlimited, Mixed Mode,
Low Power

XE2B 6,210
Single Operator
Unlimited, Phone Only,
Low Power

XE2JS 560
XE2N 8

Single Operator
Unlimited, CW Only,

High Power
XE2S 2,240
DX
Single Operator,
Mixged Mg:le,
High Power
0OA4SS 42,822
G4FKA 6,102
NP2P (N2TTA, op)
5,544
LZ6E 3,528
VK4SN 2,592
OK2EQ 2,550
HP3SS 2,490
YL2BJ 1,848
LY7Z 1,298
J79WTA 900
Single Operator,
Mixged Mode, Low Power
L55D (LUSDF, op)
120,120
LW1D 28,272
LUBFLZ 9,660
HGOR (HAONAR, op)
9,288
LU7DW (VE3AP, op)
6,014
EABAQV 5,600
EASOM 1,800
EABDHV 1,376
IK4OMO 1,288
JRIMEG/ 1,168

Single Operator,
Mixed Mode, QRP
PY2NY 2,812
PY2IAX 760
JR1UJIX/2 400
HZ1TT 396
PE2K 128
JH7UJU 56
JH3DMQ 44
Single Operator,
Phone Only, High Power
CV7S (CX7SS, op)
48,
CE6CGX 20,904
FR4QT 12,444
LQ5A 9,040
M6T (GOAEV, Og)
PY5DC 2,432
3G3N 1,720
M2L (MOBJL, op)
726
F5LIW 702
EA2DR 522
Single Operator,
Phone Only, Low Power
CA4PSH 21,090
LW4EF 11,160
LU2UG 6,916
PY3EW 3,360
CB4A (CE4UFC, op)
2,600
LT7F (LUBFOV, op)
1,440
PUBYAB 1,430
LU4DPL 1,260
PU2UAF 1,200
PU2PZE 1,128
Single Operator,
Phone Only, QRP
TGOANF 1,650
PA2TMS 378
VK4FOMP 192
PU2RTO 180
I5KAP 168
PY2BN 72
SP7VTQ 70
PU2PNB 80
PU2NZO 60
JA2MWV 36
Single Operator,
CWOnly?:ligh Power
CE2ML (CX1EK, op)
76,356
CX9AU 67,716
CT1ILT 45,696
PY4DX 38,612
LZ4TX 5,896
EASFX 5244
SP2FVN 5,192
uYszz 4,104
OH2PM 2,752
F5VMN 2,496

Single Operator,

CW Only, Low Power
LUBDOT 63,720
CB3R (XQ3SK, op)

38,612
PY3XX 19,980
LU7YWC 17,120
V51YJ 15,984
LusQT 12,720
DL4WA 3,468
EASNO 2,652
DL9ZP 2,592
EA1DAV 2,256




Single Operator,
CW Only, QRP
CX7RL 2,016
JQINGT 1.392
EUTAA 1,344
US5VX 648
MOHMJ 612
PU2NBI 468
HA3HX 320
JRINKN 264
JMIMTE 180
JS1BXH 144

Sm le Operator

nlimited, Mixed Mode,

ngh Power

DL2ARD 102,346
CE2LR 97,088
CX4SS 27.840
F5NBX 24840
S51DI 23,368
EASRM 22.800
PYSZHP 16,968
HG8W (HAazo op)

16,302
TM5CQ (FAGXX, op)

14,

ONBNL 10 804
le Operator
n mlied Mixed Mode,

Low Power
LQ3D 45,952
PY30Z 25,200
PJ2T (WOCG, op)

24,642
LUeDC 7.524
FBATS 7.316
LUSDX 6,720
PYSWW 6,048
G4PVM 3.864
ITSCHU 3,520

PE4BAS 2,736
Single Operator

Unlimited, Mixed Mode,
QRP

EB1RL 4,488
SDEF (SM6JWR, op)
140

Single Operator

Un lmlied Phone Only,

High Power
LU1DX 33,158
V51WH 12,210
EA7JXZ 4,350
LWS3EK 700
EA4TD 486
MMOTFU 400
PY5BH 340
PY2GTA 170
VK4QH 116
PY2GZ 108
le Operator
n mned Phone Only,
Low Power
ZVAT (PP1WW, op)
3,480
PY2CP 1,820
PY5FO 1,248
PT7ZT 720
EA4AA 620
PY4BK 444
EASCNR 250
CE1BF 232
PT7BI 222
PY4GG 184

le Operator
n imited, CW Only,
High Power
DHB8BQA 44,492
HABFK 12,208
DK9IP 10,560
PASWT 9,100
S53M (S51FB, op)
9,
LUSFF 8,848
DL1WA 7,800
VK4CT 7,296
GOORH 6,100
QHIXT 4,940
le Operator
n imited, CW Only,
Low Power
CX2BR 88.440
LT7D 83,980
PY3DX 23,780
FYSKE (F6FVY, op)
23,
L33M (LU3MAM op)
18,2
EA7RM 7, 072
LU3JIVO 4,508
PY2XC 2,888
DAZ (IK2NCJ, op)
I2SVA 2 400
Single Operator
Unlimited, CW Only,
QRP
YT2RX 252
JH1VIX 104
MM3AWD 32
JKITCV 24
JG1GOY 8
USSEFU 4
Multioperator, Single

Transmitter, High Power

LW8DQ 272,748

PX2A 173,196
EASDY 35,190
LZ5R 22,648
PP5SNY 19,504
EEST 17,860
HISLT 10,272
PW1F 4,648
JK2vOoC 518
DNSHR 66

Multioperator, Single

Transmitter, Low Power

LS2D 32,996
PY2UD 26,290
PT5D 17,444
LU1DBQ 13,248
PV2B 2,480
JJ2YDV 144
F4KIY 120
PY2GMR 30
PR7PPS 14

Africa

Single Operator, Mixed Mode, Low Power

Single Operator, Phone Only, High Power

Single Operator, Phone Only, Low Power

Single Operator, CW Only, Low Power

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Phone Only, High Power
Single Operator Unlimited, Phone Only, Low Power
Single Operator Unlimited, CW Only, Low Power
Asia

Single Operator, Mixed Mode, High Power

Single Operator, Mixed Mode, Low Power

Single Operator, Mixed Mode, QRP

Single Operator, Phone Only, High Power

Single Operator, Phone Only, Low Power

Single Operator, Phone Only, QRP

Single Operator, CW Only, High Power

Single Operator, CW Only, Low Power

Single Operator, CW Only, QRP

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Mixed Mode, Low Power
Single Operator Unlimited, CW Only, High Power
Single Operator Unlimited, CW Only, Low Power
Single Operator Unlimited, CW Only, QRP
Multioperator, Single Transmitter, High Power
Multioperator, Single Transmitter, Low Power

Europe

Single Operator, Mixed Mode, High Power

Single Operator, Mixed Mode, Low Power

Single Operator, Mixed Mode, QRP

Single Operator, Phone Only, High Power

Single Operator, Phone Only, Low Power

Single Operator, Phone Only, QRP

Single Operator, CW Only, High Power

Single Operator, CW Only, Low Power

Single Operator, CW Only, QRP

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Mixed Mode, Low Power
Single Operator Unlimited, Mixed Mode, QRP
Single Operator Unlimited, Phone Only, High Power
Single Operator Unlimited, Phone Only, Low Power
Single Operator Unlimited, CW Only, High Power
Single Operator Unlimited, CW Only, Low Power
Single Operator Unlimited, CW Only, QRP
Multioperator, Single Transmitter, High Power
Multioperator, Single Transmitter, Low Power

North America

Single Operator, Mixed Mode, High Power

Single Operator, Mixed Mode, Low Power

Single Operator, Phone Only, QRP

Single Operator, CW Only, Low Power

Single Operator, CW Only, QRP

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Mixed Mode, Low Power
Multioperator, Single Transmitter, High Power

Oceania

Single Operator, Mixed Mode, High Power

Single Operator, Mixed Mode, Low Power

Single Operator, Phone Only, High Power

Single Operator, Phone Only, Low Power

Single Opetator, Phone Only, QRP

Single Operator, CW Only, High Power

Single Operator, CW Only, Low Power

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Mixed Mode, Low Power
Single Operator Unlimited, Phone Only, High Power
Single Operator Unlimited, Phone Only, Low Power
Single Operator Unlimited, CW Only, High Power

South America

Single Operator, Mixed Mode, High Power

Single Operator, Mixed Mode, Low Power

Single Operator, Mixed Mode, QRP.

Single Operator, Phone Only, High Power

Single Operator, Phone Only, Low Power

Single Operator, Phone Only, QRP

Single Operator, CW Only, High Power

Single Operator, CW Only, Low Power

Single Operator, CW Only, QRP

Single Operator Unlimited, Mixed Mode, High Power
Single Operator Unlimited, Mixed Mode, Low Power
Single Operator Unlimited, Phone Only, High Power
Single Operator Unlimited, Phone Only, Low Power
Single Operator Unlimited, CW Only, High Power
Single Operator Unlimited, CW Only, Low Power
Multioperator, Single Transmitter, High Power
Multioperator, Single Transmitter, Low Power

EABAQV
FR4QT

EBBAC

V51YJ

EASRM

V51WH

EABCNR

DA4Z (IK2NCJ, op)

TA4CS
JRIMEG/
JR1UJX/2
JG2REJ
JR1AKD/1
JAZMWV
4X1VF
JJ1LBJ
JQINGT
JH4UTP
JHBWHN
TK4VPV
JGIXIO
JH1VIX
JK2VOC
JJ2YDV

GA4FKA
HGOR (HAGNAR, op)
PE2K

M6T (GOAEV, op)
EA1TI

PA2TMS
CT1ILT
DL4WA
EU1AA

NP2P (N2TTA, op)
KPaVP

TGIANF

HP1AC

V31MA
NP2X (KSVV, op)
ZF2LA

HIBLT

VK4SN
VK3JA
FK4QX
VK2NSS
VK4FOMP

OA4SS
L55D (LUSDF, op)

PY2NY
CV7S (CX7SS, op)
CA4PSH

PU2RTO

CE2ML (CX1EK, op)
LUSDOT

DX
ZVAT (PP1WW, op)
LUSFF
CX2BR
LW8DQ
LS2D
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5,600
12,444
748
15,984
22,800
12,210
250
2,584



James Duffey, KK6MC, jamesduffey@comcast.net

2020 ARRL January VHF

Contest Results

This year's ARRL January VHF Contest was held January 18 — 20, 2020.

Division Winners

Classic Rover

Atlantic
Central
Dakota

Delta
Northwestern
Pacific
Roanoke
Southeastern
Southwestern
West Gulf
Canada

Limited Rover

Atlantic
Central
Dakota

Delta

Hudson
Midwest

New England
Northwestern
Pacific
Roanoke
Rocky Mountain
Southeastern
Southwestern
West Gulf
Canada
Canada

Unlimited Rover

Atlantic

Delta

Pacific
Southeastern
Southwestern
West Gulf
Canada

KF2MR/R
KASWBT/R
KCOP/R
AG4V/R
KE7MSU/R
N6NB/R
W8BRY/R
K4RSV/R
W6IT/R
K2EZ/R
VESOILR

NSBNO/R
WSYOY/R
NOSPN/R
AESP/R
WB2SIH/R
KEOMHJ/R
AF1R/R
KL7VHF/R
WB6HUM/R
KM40ZH/R
AASPR/R
WBSBLYJ/R
N6GP/R
KASD/R
VO2AC/R
VO2AAAR

N2SLN/R
WDSDJW/R
K6MIR
K4SME/R
N6ZE/R
KSSRT/R
VE7AFZ/R

Single Operator, High Power

Atlantic
Central
Dakota

Delta

Great Lakes
Hudson
Midwest

New England
Northwestern
Pacific
Roanoke
Rocky Mountain
Southeastern
Southwestern
West Gulf
Canada

N2YB
NOAKR
WOGHZ
N4QWZ
K8ZR
W2KV
KOTPP
KITEO
K7YDL
KewIS
W3IP
W9RM
WA4GPM
N1AV
K5LLL
VESZV

Single Operator, Low Power

Atlantic
Central
Dakota

Delta

Great Lakes
Hudson
Midwest

New England
Northwestern
Pacific
Roanoke
Rocky Mountain
Southeastern
Southwestern
West Gulf
Canada

NoWK
KoMU
wozQ
AA4DD
NSLRG
WB2JAY
NOLL
AFIT
Wz8T
W6TV (WEYEP, op)
KT1R

NJ7A

WA4RAA

N7VD

K5TRA

VE3DS
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26,487
47,058

66,445
12,410

Single Operator, Portable
Atlantic KB3SIG
Central

Delta

Hudson N2YTF
Midwest NOJK
Northwestern K7ATN
Pacific AABXA
Rocky Mountain  KONR
Southwestern WA7JTM
Single Operator, Three-Band
Atlantic Al3Z
Central KO9A
Dakota KOVG
Delta N4HUF
Great Lakes WASTTM
Hudson KA2BPP
New England W1QK
Northwestern N7EPD
Pacific K7XC
Roanoke WA4LDU
Rocky Mountain KC7QY
Southeastern AGAW
Southwestern N7IR
West Gulf KISYG
Canada VE3SST
Single Operator, FM Only
Atlantic KB1POP
Central WBAWOZ
Dakota NOHDR
Delta K4ANRT
Great Lakes NB8PPF
Hudson K2NUD
Midwest KOPHP
Northwestern KI7ZLTT
Pacific W6IA
Roanoke KM4KMU
Rocky Mountain  WAOKXO
Southeastern WG4l
Southwestern KG6IYN
West Guif KGSUNK
Canada VA2DG
Limited Multioperator
Atlantic W3S0
Central WD9EXD
Great Lakes W8RU
Hudson N2NT
New England KM1CC
Northwestern W7QH
Roanoke N4HB
Southeastern AD4ES
Southwestern WO1S
West Gulf K5QE
Canada VE3MIS
Unlimited Multioperator
Atlantic N3NGE
Great Lakes NBGA
New England KE1LI
Southeastern W4NH
Southwestern W7MRF
West Gulf KC5MVZ

KIAA (KO9A, op)
NV4B

27,234
20,350

114,452

663
25,203
7,668
780
94,941
21,840

269,560
35,742
36,935
33912

7,458
120

Affiliated Club Competition

Club Score Entries
Unlimited

Mt. Airy VHF Radio Club 1,287,631 69
Medium

Southern California Contest Club 387,843 18
The Ontario VHF Assn. 387,576 38

North East Weak Signal Group 216,287 17
Arizona Outlaws Contest Club 191,367 28
Potomac Valley Radio Club 124,150 27
Northern California Contest Club 123,283 11
Roadrunners Microwave Group 121999 9
Pacific Northwest VHF Society 70,138 33

Yankee Clipper Contest Club 52,943 14
Society of Midwest Contesters 37605 17
Florida Contest Group 20,196 10
Frankford Radio Club 17,258 9
Florida Weak Signal Society 16584 7
South Jersey Radio Assn. 11,404 11

Northern Lights Radio Society 10,259 14

Central Texas DX and ContestClub 9,890 4
Badger Contesters 8,823 10
DFW Contest Group 7182 3
Tennessee Contest Group 6469 5
North Coast Contesters 5625 3
Granite State ARA 4884 6
Six Meter Club of Chicago 4384 6
Grand Mesa Contesters of Colorado 4,272 4
Alabama Contest Group 3431 4
Michigan VHF-UHF Society 12y 8
New Mexico VHF Society 2844 5
Hudson Valley Contesters and DXers 2,063 5
Rochester VHF Group 1281 4
Willamette Valley DX Ciub 1,024 3
Alaska VHF-Up Group 706 3
Burlington County Radio Club 506 3
Swamp Fox Contest Group 290 3
Carolina DX Assn. 258 4
Local

Orleans County ARC 110684 8
Eastern Connecticut ARA 40,760 6
Gloucester Co. ARC 26,351 L]
Chippewa Valley VHF Contesters 13234 3
Meriden ARC 4160 3
Bergen ARA 3912 3
Bristol (TN) ARC 2,748 3
Niagara Frontier Radiosport 688 4

Full Results Online

You can read the full results of the
contest online at http://contests.
arrl.org or www.arrl.org/contest-
results-articles. 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.

The 2021 ARRL January
VHF Contest will be held
January 16 — 18, 2021.



Regional Leaders
LM = Limited Multioperator; R = Classic Rover; RL = Limited Rover; RU = Unlimited Rover; SO3B = Single Operator, Three-Band; SOFM = Single Operator, FM Only;

SOHP = Single Operator, High Power; SOLP = Single Operator, Low Power; SOP = Single Operator, Portable, and UM = Unlimited Multioperator.

West Coast Region
Pacific, Northwestern, and
outhwestern Divisions;

Alberta, British Columbia,

and NT Sections)
NENB/R 290,640
WASBIPZ/R 111,744
NI6G/R 110,664
W6IT/R 36,960
KJ7JC/R 23,125
N6GP/R 4,181
K6LMN/R 3,591
WB6HUM/R 1,520
KL7VHF/R 480
KM6ZJK/R 196
K6MI/R 149,684
N6ZE/R 10,848
VE7AFZ/R 1,037
N1AV 67,373
WA7XX 32,634
W20DH 13,260
K7YDL 10,478
KE7SW 8,960
WETV (WBYEP. op)
73,710
N7VD 21,840
N6HC 14,875
WZ8T 8,091
K2GMY 5,983
K7ATN 6.358
WA7JTM 5.375
W7JET 4,378
K7TAB 3,520
AA4Q 2,261
N7EPD 5,600
N7IR 3,480
N7QOZ 2,376
W70TL 2,256
W8JH 1,456
KG6IYN 11,060
KIZUT 510
WBIA 460
K3RW 395
KJ7AXA 376
WO1S 780
W7QH 663
W7MRF 7,458

S03B
SOFM
SOFM
SOFM
SOFM

LM
LM

um

Midwest Region

(Dakota, Midwest, Rocky
Mountain, and West Gulf

Central Region

(Central and Great Lakes
Divisions; Ontario East,

Southeast Region

Delta, Roanoke, and
utheastern Divisions)

Northeast Region

(New England, Hudson, and
Atlantic Divisions; Maritime

Divisions; Manitoba and Ontario North, Ontario South, Agav/R 27.740 R and Quebec Sections)
Saskatchewan Sections) and Greater Toronto Area W5VY/R 8100 R KF2MR/R 69,936 R
K2EZ/R 110,715 R Sections) K4RSV/R 1,248 R K2ET/R 25608 R
KDSIKG/R 19,431 R VE3OILUR 25608 R WEBRY/R 190 R W3ICC/R 22,128 R
N6RH/R 15,180 R VA3ELE/R 16,785 R NN3Q/R 13940 R
WSDMB/R 11,475 R KASWBT/R 3243 R AESP/R 14,550 RL KV2X/R 13,736 R
KCGP/R 624 R VE3TFU/R 1,170 R WS5TV/R 6,280 AL
WBBLYJ/R 4255 RL WB2SIH/R 7,654 RL
KASD/R 28,480 RL WIYOY/R 2,583 RL KM4OZH/R 3509 RL NSBNO/R 4,920 RL
KISFIQ/R 15,090 RL K9UK/R 2,260 RL WBSRMG/R 648 RL VO2AC/R 2,660 RL
KTSTE/R 14,130 RL VE3RKS/R 1,136 RL VO2AAA/R 2,660 RL
K5ND/R 6,750 RL N9GH/R 465 RL K4SME/R 6.486 RU AF1R/R 1,350 RL
KEOMHJR 5074 RL VE3CRU/R 288 RL WD5DJW/R 72 RU
N2SLN/R 2,108 RU
K5SRT/R 126,816 RU VE3ZV 47,058 SOHP N4QWZ 41,985 SOHP
NOLD/R 111,060 RU NOAKR 12,936 SOHP W3IP 22,896 SOHP K1TEO 254,196 SOHP
KBOYHT/R 12,236 RU K8ZR 9,765 SOHP N3MK 19,188 SOHP N2YB 81,962 SOHP
KToL 7,440 SOHP WA4GPMa 13,320 SOHP K1RZ 81,400 SOHP
KSLLL 26,487 SOHP WOFF 4,895 SOHP N4JQQ 11,460 SOHP WZ1V 49,220 SOHP
KSAND 19,028 SOHP WA3DRC 45,066 SOHP
KOTPP 12,054 SOHP  VE3DS 30,876 SOLP W4RAA 7,093 SOLP
KSTR (WSTN, op) NBLRG 12,483 SOLP KT1R 3,597 SOLP N2WK 66,445 SOLP
9792 SOHP koMU 12,410 SOLP KO4MA 2,574 SOLP AF1T 58,740 SOLP
N5RZ 8,160 SOHP KF8QL 2775 SOLP WA3RGQ 2,345 SOLP WASNUF 56,376 SOLP
KM8V 2,400 SOLP N3CMH 2,294 SOLP WA3GFZ 27,216 SOLP
KSTRA 14,964 SOLP KR1ST 26,220 SOLP
NOLL 4368 SOLP  KgAA (KO9A, op) NV4B 195 SOP
WozZQ 4212 SOLP 1,080 SOP N2YTF 782 SOP
WBONRV 3,168 SOLP N4HUF 4968 SO3B WB2AMU 418 SOP
N5CXX (WABZBT, op) KO9A 14,628 SO3B AGAW 2,015 SO3B KD2TDL 28 SOP
978 SOLP  VE3SST 5292 SO3B WA4LDU 1,836 SO3B KB3SIG 16 SOP
WASTTM 2,886 SO3B W4TM 1,650 SO3B K3EGE 8 SOP
KONR 77 SOP VA3ZMW 2,001 SO3B K4EA 864 SO3B WA3WUL 8 SOP
KM4PEH 68 SOP w9z 1,584 SO3B
NOJK 28 SOP KM4KMU 8308 SOFM W1QK 8,960 SO3B
KoJUwW 24 SOP WBOWOZ 996 SOFM WG4l 682 SOFM K1HC 6,384 SO3B
KaJK 24 SOFM K4NRT 15 SOFM Al3Z 4,935 SO3B
KISYG 1,720 SO3B N8PPF 12 SOFM N6DJS 8 SOFM W3FAY 2,673 SO3B
ACS5D 546 S03B K3TW 6 SOFM W1DYJ 2,625 SO3B
KOVG 528 SOSB  VE3MIS 21,840 LM
NOUR 486 SO3B WDYEXD 20,350 LM N4HB 25203 LM K2NUD 1,120 SOFM
KC7QY 288 SO3B  wsRU 1.430 LM AD4ES 7.668 LM KD2TFW 240 SOFM
N9SD 1,104 LM WB4WXE 2,880 LM KB1POP 115 SOFM
KOPHP 297 SOFM  WBOTFH 612 LM KN4BBD 350 LM W2BSN 85 SOFM
NOHDR 205 SOFM VA2DG 51 SOFM
WAOKXO 152 SOFM  N8GA 35742 UM WA4NH 33912 UM
KGSUNK 68 SOFM N2NT 114,452 LM
NOEMU 16 SOFM W3S0 27,234 LM
W2MMD 25,772 LM
KSQE 94,941 LM N2JQR 6,786 LM
WASEKL 6,660 LM
KC5MVZ 120 UM
N3NGE 269,560 UM
KD2LGX 39,744 UM
KE1LI 36,935 UM
WORSJ 25,920 UM
WASEHD 24,487 UM

Classic Rover

NENB/R 290,640
WAGIPZ/R 111,744
K2EZ/R 110,715
NI6G/R 110,664
KF2MR/R 69,936
We6IT/R 36,960
AG4V/R 27,740
VE3OILUR 25,608
K2ET/R 25,608
KJ7JC/R 23,125
Limited Rover

KA5D/R 28,480
KISFIQ/R 15,090
AE5P/R 14,550
KT5TE/R 14,130
WB2SIH/R 7,654
K5ND/R 6,750
W5TV/R 6,280
KEGMHJ/R 5,074
N5BNO/R 4,920
WBBLYJ/R 4255

Unlimited Rover

KeMI/R 149,684
K5SRT/R 126,816
NOLD/R 111,060
KBOYHT/R 12,236
N6ZE/R 10,848
K4SME/R 6,486
N2SLN/R 2,108
VE7AFZ/R 1,037
WDSDJW/R 72
Single Operator,
High Power

K1TEO 254,196
N2YB 81,962
K1RZ 81,400
N1AV 67,373
WZ1V 49,220
VE3ZV 47,058
WA3DRC 45,066
N4QWZ 41,985
WB2RVX 40,383
K1KG 37,497

Single Operator, Low
Power

WBTV (WEYEP, op)
73,710
N2WK 66,445
AF1T 58,740
WA3SNUF 56,376
VE3DS 30,876
WA3GFZ 27,216
KR1ST 26,220
NBRA 21,910
N7VD 21,840
N20A 15,050
Single Operator,
Portable
K7ATN 6,358
WA7JTM 5,375
W7JET 4,378
K7TAB 3,520
AA4Q 2,261
AABXA 1,160

K9AA (KO9A, op)
,080
N2YTF 782
WB2AMU 418
NV4B 195
Single Operator,
Three-Band
KO9A 14,628
W1QK 8,960
K1HC 6.384
N7EPD 5,600
VE3SST 5,292
N4HUF 4,968
AI3Z 4,935
N7IR 3,480
WABTTM 2,886
XE2CQ 2,886

Single Operator, Unlimited

FM Only Multioperator
KG6IYN 11,060 N3NGE 269,560
KM4KMU 8,308 KD2LGX 39,744
K2NUD 1,120 KE1Ll 36,935
WBIWOZ 996 N8GA 35,742
WG4l 682 W4NH 33,912
KIZLTT 510 WORSJ 25,920
W6IA 4860 WABEHD 24,487
K3RW 395 W1iXm 14,472
KJ7AXA 376 W7MRF 7,458
KOPHP 297 W3RFC 4,428
Limited

Multioperator

N2NT 114,452

K5QE 94 941

W3S0 27,234

W2a2MMD 25,772

N4HB 25,203

VE3MIS 21,840

WDSEXD 20,350

AD4ES 7.668

N2JQR 6,786

WASEKL

)
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The 2020 222 MHz and Up Distance Contest

1800 UTC Saturday, August 1 — 1800 UTC Sunday, August 2

The objective of this distance scoring event is to make as many con- ISR Y
tacts as possible on 222 MHz up to 241 GHz using terrestrial means ey
(no EME contacts) over as great a distance as possible. Participants ——

will exchange six-digit grid locators and distances will be based on
the center-to-center distance between each two stations’ six-digit Bt
locators. Visit k7fry.com/grid for a grid mapping/distance tool, cour- i
tesy of Steve Fry, K7FRY.

The three station categories are Single Operator, Fixed; Multi-
operator, Fixed; and Rover. A station in a specific grid locator may
be contacted from the same location only once on each band,
regardless of mode. Competition is by region. There is also a Club
Competition and a Team Competition. Be sure to register your team
at http://contests.arrl.org before the start of the contest.

Each band has a unique band factor value. Total score is the sum of
QSO points of all contacts.

Only electronic, Cabrillo-formatted logs will be accepted. Upload logs
to http://contest-log-submission.arrl.org. The deadline for sub-
mission of entries is 1800 UTC August 16, 2020.

For event rules, see

www,qrrl,org/222-mhz-qnd-up.disfqnce-contesf Mel Larson, KC@P/R, had his Rover station antennas
positioned to work the Twin Cities in Minnesota during the
2019 ARRL 222 MHz and Up Distance Contest. [Mel Larson,
KC@P, photo]

August 2020 ARRL Rookie Roundup — RTTY

1800 UTC - 2359 UTC, Sunday, August 16

Rookies make as many contacts as possible during this Stations exchange each other’s call signs, names, a two-digit
6-hour event. Rookies work everyone and non-Rookies work year, and state (US or Mexican), Canadian province, or DX.
only Rookies. You can enter as a Rookie if:

¢ You made or will make your first-ever contact this year or
during the previous three calendar years (send the last two
digits of the year of your first contact in your exchange); or

¢ You haven’'t made any contest contacts using the contest
mode (RTTY) 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 you
were first licensed.

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.

All scores must be reported within 72 hours after the event. No
late entries will be accepted.

Licensed only a few months, Clara Orvin, KISHTX, operated in
the 2020 Rookie Roundup (SSB) along with two other Rookies . A g
as part of a Multioperator effort at the Razorback Contest Club Complete rules, logging sheets, and links for submitting

station, W5YO. [Don Banta, K5DB, photo] your score can be found at www.arrl.org/rookie-roundup
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Gene Spinelli, K5GS, k5gs@arrl.net

How’s DX?

VP8P] South Orkney Islands

2020 Recap

During the week of February 10,
2020, DXers from six countries met
in Punta Arenas, Chile, to participate
in the Perseverance DX Group's next
project. After a year of intense plan-
ning, we were ready for our journey
to the South Orkney Islands, Antarc-
tica, and more specifically, Signy
Island. The RV Braveheart, a veteran
of many DXpeditions, arrived on
February 14, and the next day
loaded several thousand pounds of
equipment, filled the fuel tanks, and
took on provisions.

Off to Signy Island

On February 15, the RV Braveheart
departed Chile for Signy Island,
located just within the Antarctic
Treaty System at 60° South. We
arrived sooner than the anticipated
6-day journey. Upon arrival, we saw
significant pack ice along the same
shoreline where we'd planned to
disembark at Waterpipe Beach,
Antarctica.

The pack ice extended about 100
meters from shore, making it too
dangerous to off-load equipment.
Due to an expected change in wind
direction, we hoped the ice would
break up and move out by the next
morning.

Going Ashore

By the next morning, enough ice
moved out for us to transfer people
and equipment to the island.

We identified two landing areas: one
for equipment and one for people.
One landing area was unsuitable for
equipment transfers because it
required a ladder to reach the camp-

All of the VP8PJ South Orkney Islands stations in operation. [Kenneth Karr, NG2H, photo]

site path. The crew constructed a
temporary ladder that was removed
at the end of the project.

Camp Set-Up

The first order of business was to
construct the two WeatherPort Shel-
ter System buildings that would be
our home for the next 2 weeks. The
temperature hovered around freezing
most of the time, and the wind and
precipitation made it feel colder.

We had designed and prefabricated
flooring for the buildings from ply-
wood and steel studs to allow one
person to carry a flooring piece in
windy conditions. The next priority
was a generator shed constructed
from rocks and plywood.

b — v."
. . -
‘ v 2

Parallel teams installed antennas,
furnished the radio building, and
unpacked and installed the radio
equipment. The other building would
be our sleeping quarters. It contained
14 bunks and storage shelves. The
interior layout for both buildings was
designed before we left home. The
campsite location was the same
one used by the 2011 VPSB8ORK
DXpedition.

Antenna Plan

Because we were at the bottom of
the sunspot cycle, we designed an
antenna plan to give us maximum
performance. The island is well-
positioned for propagation to Europe
(EVU) and North America (NA), how-
ever, our camp had hills immediately
to the north and east, making the
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David Lloyd, K3EL, (left) and Gene Spinelli,
K5GS, (right) climbing the VP8PJ stairway
to the campsite. [Arliss Thompson, W7XU,
photo]

take-off for North America less favor-
able than that to Europe, which is
straight over water. Asia (AS) and
much of Oceania (OC) are challeng-
ing from South Orkney with a path
over the South Pole. Both South
America (SA) and Africa (AF) are
relatively close, with excellent propa-
gation much of the time.

The low-band antennas were verti-
cals and four squares, and Moxon
Yagis for the HF bands. The combi-
nation of horizontal and vertically
polarized antennas and Elecraft
radios proved to be effective in elimi-
nation of interstation interference.

Equipment

We were well-supported by amateur
radio manufacturers and distributors:
Elecraft loaned eight K3S transceiv-
ers, KPA500 amplifiers, P3 pan-
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adapters, KAT500 tuners, and the
new KPA1500 amplifier. DX Engi-
neering donated coax, connectors,
tools, and antenna parts and acces-
sories. WiMo (Europe) donated two
tri-band and two WARC-band Moxon
antennas. Spiderbeam discounted
telescoping masts, and Low Band
Systems discounted the high-power
band-pass filters. Arlan Communica-
tions loaned (and later discounted)
RadioSport headsets. Inmarsat Gov-
ernment donated communications
equipment and satellite services. The
DX Store and ON5UR QSL Print
Service helped offset the cost of
QSL cards. Mastrant and Clamcleat
each donated guying ropes and
fittings. The generosity of these man-
ufacturers and distributors was
greatly appreciated.

Team members provided SPE linear
and OM Power amplifiers. Our log-
ging computers were Lenovo X230
laptops. Many of the Pelican and
other shipping cases were loaned by
Paul Ewing, N6PSE, (Intrepid DX
Group) and Jim Sansoterra, K8JRK,
while others came from the team.

Radio Operations

The first contact was made on
40-meter CW with DL2HRF on
February 22, and the final one was a
30-meter CW contact with WABRRI
on March 6. A few minutes after the
first contact was logged, two addi-
tional stations came online. The next
morning, the team continued
antenna and campsite buildout, and
by the end of that day most stations
were operational. We were delighted
to find good propagation and reason-
ably strong signals to many parts of
the world, with Europe being the
best. Later into the expedition, condi-
tions dropped off a little, but overall
we had few complaints about propa-
gation.

During periods of good propagation,
all seven operating positions were
staffed. As propagation faded during
the night, single sideband (SSB)
dropped out first. The SSB operators
would switch to FT8, where a single
operator could handle multiple FT8
stations simultaneously.

DXpedition Stats

We made 83,782 contacts with
20,523 unique call signs: Europe
(EU) 52.7%, North America (NA)
34.8%, Asia (AS) 6.4%, South
America (SA) 4.5%, and Africa
(AF)/Oceania (OC) 1.6%, with 168
DXCC entities. We logged 40,143
CW contacts, 27,152 FT8 contacts,
14,047 SSB contacts, and 2,440
RTTY contacts, giving out many
all-time new ones (ATNOs).

Thanks to our Sponsors
and Friends

We appreciate the support from DX
clubs, foundations, and individual
donors. Our major financial sponsors
were the Northern California DX
Foundation (NCDXF), the German
DX Foundation (GDXF), ARRLs
Colvin Award, the Clipperton DX
Club, and the Far East DX-Exploiters.

We can'’t say enough about Captain
Matt Jolly and the RV Braveheart
crew, who were instrumental to the
project’s success. Our pilot team and
off-island support personnel kept us
informed throughout the DXpedition.

We appreciated the cooperation we
received from the US Department of
State’s Office of Ocean and Polar
Affairs, the National Science Founda-
tion (NSF), and the Environmental
Protection Agency.

All confirmation requests go to our
QSL Manager Tim Beaumont,
MOURX, at www.mOurx.com.

Thank you for making VP8PJ a suc-
cess. For more information on this
DXpedition, visit www.sorkney.com.



Jon Jones, N@JK, nOjk@arrl.org

The World Above 50 MHz

Remarkable April Opening

In the midst of the COVID-19 pan-
demic, the 6-meter April 15, 2020
opening was a welcome one.

Ken, WB2AMU, noted that multi-hop
sporadic-E openings are rare in April,
and this one was even more remark-
able because of the solar flux of 69.
He added that he could still hear sev-
eral stations on 50.094 MHz even an
hour after he’'d made a contact with
them. Clearly, we all needed this.

Extensive TEP

With many people home due to “stay
at home” orders, the band was full.
Six meters opened in the morning,
and it didn’t close until late evening.
Around 1900Z, stations in Central
America and Ecuador began working

into the northeast and midwest states.

Scott, KF2ZQ (FN30), logged
TG9ANF. KFOM (EM17) said he
worked into Ecuador around 1900Z.
Around 2100Z, the band exploded
with wall-to-wall Eg across the lower
48 states into Central and northern
South America. The extensive
sporadic E set up links to trans-
equatorial propagation deep into
Chile and Argentina. | noted

east coast stations, like N2GHR,
spotted LU9DO and others by
2105Z.

| was ready on portable with a
two-element Yagi on a 10-foot
mast by 2140Z (see Figure 1).
On FT8, every sequence was
full of stateside stations, along
with XE and Central American
stations, such as TG9ANF. A few
minutes later decodes popped
up from LUBYD.

| worked XE1/N4DMH (EKO08)
on FT8 at 22232, followed by
CEBUFF at 2226Z. | logged
Bob, V31AE (FK58), at 2239Z.
Robert says he uses a three-
element Yagi on the roof of his

home and 100 W. He lives in the
northern part of Belize.

Bruce, KOBJ (DM99), in Colby,
Kansas, said:

| worked stations in Chile, Argentina,
Ecuador, and Panama for new DXCC
band countries. PY8 in northern
Brazil was my previous farthest in
South America. | picked up multiple
grids in LU and HC, as well as a few
new ones in Mexico, and a couple in
the southern US.

He runs 100 W and an 11-element
log periodic array at 60 feet.

From Smith Center, Kansas, Larry,
NOLL (EM09), worked HC2DR,
HC2FJ (FI08), V31AE, TG9AJR,
XE2MLR (DL74), and HP2DFA. He
was running 150 W to a five-element
Yagi.

A 6-meter EME expert, Lance, W7GJ,
reported, “April 15 was the best
6-meter activity | have ever seen this
early in the season.” He explained

Figure 1 — My portable 6-meter setup during the opening
on April 15, 2020. [Jon Jones, N@JK, photo]

that an opening from western
Montana lasted 9 hours. “We are nor-
mally one or two hops away from link-
ing into any high TEC activity or TEP
propagation. Usually, it seems a
higher Kp index is required to cause
6-meter sporadic-E openings to the
south from up here.” He added that
the reason for the success could be
the time of year, along with the fact
that the Kp index had been up to 3 on
both April 14 and early on April 15.

High-Activity Challenges
There were so many stations trying to
get in on the opening, making it diffi-
cult to complete contacts. | heard
many other stations from South
America, including three HC stations,
but | was unable to work any despite
many calls. | suspect the DX stations
were being crushed with callers. With
S0 many stations active in the 2.5 kHz
FT8 passband, weaker stations were
pushed into the noise floor.

John, KFOM, commented:

We are trying to cram
the number of stations that
in history would have been
spread across 150 kHz
down to about 2 kHz, and
the receiver can't handle it.
| don't think turning off the
AGC is the answer
because strong stations
will still overload the RF
portion of the RX, and
manually turning down the
RF gain to stop the over-
load will have the same
effect as the AGC.

A possible solution is to use
50.323 MHz as a DX window
for 6-meter FT8, or spread out
to 50.314.5 and higher. But
when using CAT control, it's not
easy to tune the radio around
to look for signals. So, every-
one ends up on 50.313 MHz.
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KFOM suggested that a short-term fix
may be to have the DX stations trans-
mit on low audio, and listen up, but
this tactic on a busy opening like the
one on April 15 may have caused
more interference than help.

On the Bands

50 MHz. Sporadic E continued into
April. On April 1, N1AV (DM43) worked
K9MK (EM12) with “+20 dB signals”
Lance, W7GJ, made the first 6-meter
contact between North America and
Tajikistan with EY8MM on April 3 at
2148Z using JT65. On April 5, Mario,
K2ZD, logged EY8MM on EME. The
best signal strength was —27 dB. Matt,
K6EME (DM06), also worked Nodir,
EY8MM, on April 8. This was an EMA
contact from a single Yagi to a single
Yagi (see Figures 2 and 3).

On April 9, LU9FF and LUSFVS spot-
ted K4CVL on 50.313 MHz FT8 at
2230Z. K4TR and NN4X in south
Florida spotted stations in Chile.
Signals were strong enough for SSB,
with AC4TO (EM70) working
CA3SOC and LU8YD on 50.110 MHz
at 2224Z. KN4NN (EM70), AA5AU,
and NOFW (EM79) in Ohio also made
FT8 contacts with South America.
These were contacts made by spo-
radic E linking to afternoon trans-
equatorial propagation across the
geomagnetic equator. The next day,
Larry, NOLL (EM09), decoded LU1YT
at 2144Z and LUBYD at 2143Z.

On April 11, W4LES (EM84) in South
Carolina spotted ZL1RQ at 0020Z.
KFOM (EM17) logged XE3WM
(EL51) and heard CM2RSV (EL83) at
0026Z. KQ@J (EL87) logged TGOANF
(EK44) and several XE1 stations.
Activity picked up on April 14, with
widespread Eg across the Gulf of
Mexico. KQ@J (EL87) worked Cuba,
Belize, Guatemala, and rare
Guantanamo Bay. Danny, KB8W
(EN57), worked CM2XN (EL83) and
the southeast states. WA2GFN
worked as far west as Colorado.

| copied ZF1EJ (EK99) for almost an
hour on FT8. On April 16, Sam,

K5SW (EM25), logged HK6F (FK24)
on SSB at 2344Z. On April 27, Paul,
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Figure 2 — Matt Kennedy's, KEEME, moonbounce antenna. [Matt Kennedy,

K6EME, photo]

Figure 3 — Nodir Tursun-Zade's, EYS8MM,
EME Yagi. [Nodir Tursun-Zade, EYS8MM,
photo]

WB@BBC, in Florida, worked
KP4DGW on FT8.

144 MHz. Mike, K7ULS, in Utah,
logged K1DG in New Hampshire via
EME on April 6. On April 7, John,
KFOM (EM17), worked a number of
stations in Texas on tropospheric
propagation, including vertically polar-
ized W5ICK (EM12). There was over
20 dB loss between vertical polariza-
tion (used for FM on 2 meters) and
horizontal polarization, which is the

standard for SSB, CW, and digital
modes.

Two-meter sporadic E made a rare
April appearance during the big April
15 opening. Jim, KO9A (EN52),
worked KO4MA (EL88) at 1905Z
using FT8. Jim uses an Icom IC-9700
at 100 W to a five-element Yagi up 25
feet. On April 22, during the Lyrid
meteor shower, Gary, N2AMC
(FN30), worked AK4R (EM65) on
MSK144. He said the contact took
only 45 seconds. NOLL was portable
in ENOO and made about a dozen
contacts. WZ1V (FN31) reported four
MSK144 contacts. His best DX con-
tact was with KF4FCO (EM70).

432 MHz. KFOM (EM17) worked
K5FAL (EM15), who used vertical
polarization.

Feedback

Since the nanoVNA Product Review
was published in the May 2020 issue of
QST, | have learned that macOS and
Linux versions of the nanoVNA Saver
software may be downloaded from
github.com/mihtjel/nanovna-saver.
The nanoVNA Users group (groups.
io/g/nanovna-users) continues to offer
the Windows version, as noted in the
review. — Phil Salas, AD5X



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!

Because of the COVID-19 pandemic, many organizations
are canceling or rescheduling events. This is the informa-
tion we had at the time we went to press. We suggest you
contact the event organizer to confirm. — Ed.

Through Dec. 31, 0000Z - 23592, W5YD, Mississippi State, MS.
WS5YD Mississippi State University Amateur Radio Club.
WS5YD Centennial Celebration. 80, 40, 20, and 17 meters.
QSL. Mississippi State University Amateur Radio Club, Dept.
of Physics & Astronomy, P.O. Box 5167, Mississippi State, MS
39762-5167. www.w5yd.org.msstate.edu

Through Dec. 31, 0000Z - 23592, various, various cities, |A.
Great River Amateur Radio Club. lowa State Parks On-the-
Air Centennial Celebration. All bands, all frequencies, as
available. Certificate & QSL. IASPOTA-2020, c/o Great River
Amateur Radio Club, P.O. Box 1384, Dubuque, IA 52004.
Members will operate with their own call signs from state parks
throughout lowa. Operating as time permits, mostly weekends.
QSL for contact; certificate for five parks. See website for
details. www.w0dbq.org/iaspota

June 22 - Aug. 9, 1600Z - 1600Z, K2BSA/3, Rising Sun, MD.
Chester County Council BSA Camp Horseshoe Scout
Reservation. BSA Camp Horseshoe Scout Reservation.
14.325; primarily 20 and 40 meters, camp station is capable of
operating from 80 meters and up; modes will be SSB, digital
PSK/RTTY, and CW when possible. QSL. Walt Beattie, 2315
Bradley Way, Pottstown, PA 19464-2684. QSL cards wel-
comed:; if possible, please ID operator with whom you spoke.
https://k2bsa.net/2020/02/camp-horseshoe-2019-summer-
camp-k2bsa-3

June 29 - July 5, 0400Z - 0400Z, WOIMS, Indianapolis, IN. The
Indianapolis Motor Speedway Amateur Radio Club. The
Brickyard 400. 18.140 14.245 7.245 3.840. Certificate & QSL.
Indianapolis Motor Speedway Amateur Radio Club, P.O. Box
30954, Indianapolis, IN 46230. www.wSims.org

June 30 - July 1, 1500Z - 0000Z, N7GMH, Prescott, AZ.
Yavapai Amateur Radio Club. Granite Mountain Hotshots
Memorial. 18.119 14.319 7.219 3.819. Certificate. Don Bauer,
7150 E. Acre Way, Prescott Valley, AZ 86315. Remembering
the 19 Granite Mountain Hotshot firefighters lost in Yarnell, AZ,
on June 30, 2013. www.w7yrc.org

July 4, 1400Z - 2200Z, W7PX, Missoula, MT. The Hellgate
Amateur Radio Club. W7PX 4th of July. 14.260 14.074 7.240
7.074. QSL. Hellgate Amateur Radio Club, P.O. Box 3811,
Missoula, MT 59806-3811. Celebrating Independence Day at
Historic Fort Missoula. www.w7px.org

July 4, 1400Z - 2000Z, K4RC, Williamsburg, VA. Williamsburg
Area Amateur Radio Club. Colonial Williamsburg Special
Event. 14.265 7.265. QSL. QSL Manager, K4RC, P.O. Box
1470, Williamsburg, VA 23187. 244th anniversary of signing of
the Declaration of Independence in 1776. www.k4rc.net

July 11 - July 13, 1700Z - 2359Z, W5D, Adair, OK. Mayes
County Amateur Radio Club. Dalton Gang SES. 14.240 7.225

3.850. QSL. MCARC, PO. Box 1195, Spavinaw, OK 74366.
MCARC @qsl.net; www.qrz.com/db/w5d or www.mcarc.me

July 11, 1300Z - 1900Z, N3V, Lanham, MD. American Legion
Post 275. Peace Cross Celebration. 7.275; 145.43 PL114.8.
Certificate & QSL. The American Legion Post 275 TALARC,
8201 Martin Luther King Jr. Hwy, Lanham, MD 20706.
wa3dvo@gmail.com or www.qrz.com/db/n3v

July 12, 1500Z - 19002, WQOEL, Fayette, IA. Rural lowa
Amateur Radio Club. lowa State Parks On-the-Air
Centennial — Volga River. 14.240 7.240. Certificate & QSL.
Great River Amateur Radio Club, PO. Box 1384, Dubuque, IA
52004. QSL for contact; certificate for five parks. See website
for information. www.wO0dbg.org/rules or www.w0oel.com

July 18, 1300Z - 2200Z, WOKY, Kearney, NE. Midway Amateur
Radio Club. Kearney Junction Park. 21.345 21.045 14.290
14.045. Certificate. Henry Angle, NOHA, 307 E. 35th St.,
Kearney, NE 68847.

July 18 - July 26, 0000Z - 2359Z, W5l, Sherman, TX.
Grayson County Amateur Radio Club. Red River Bridge
War Special Event. 14.250 14.040 7.250 7.040. QSL.
Grayson County ARC, P.O. Box 642, Sherman, TX 75091.
www.grz.com/db/w5i or hitps://graysoncountyarc.org

July 25, 1300Z - 19002, W4OT, Vero Beach, FL. Vero Beach
Amateur Radio Club. In Remembrance of the 305th
Anniversary of the Spanish 1715 Treasure Fleet (lost in a
hurricane on their way to Spain). 14.327; D-STAR Ref078C.
Certificate. Vero Beach Amateur Radio Club ¢/o IRC EOC,
4225 43rd Ave., Vero Beach, FL 32967. wdot.webs.com

July 25 - July 31, 1800Z - 1800Z, K8V, Elkins, WV. National
Speleological Society. NSS 79th Annual Convention. 14.285
14.050 7.195. QSL. Sam Rowe, 2749 Commercial Ave.,
Madison, WI 53704-4868. CW, slow speed, Saturday only.
www.nss2020.caves.org

Certificates and QSL cards: To obtain a certificate from any of
the special event stations offering them, send your QSO informa-
tion along with a 9 x 12-inch self-addressed, stamped envelope
(three units of postage) to the address listed in the announce-
ment. 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 information.

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.

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 October QST would have to be received by
August 1. In addition to being listed in QST, your event will be
listed on the ARRL Web Special Events page. Note: All received
events are acknowledged. If you do not receive an acknowledge-
ment within a few days, please contact us. ARRL reserves the
right to exclude events of a commercial or political nature.

You can view all received Special Events at
www.arrl.org/special-event-stations.
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Certificate of Code Proflclency

ReC| plents Sponsored by

This month, ARRL and Vibroplex recognize 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.

February 2020

Scott B. Hedberg, NOZB
Thomas F. Miller, W1PDI
James A. Poulette, WQ2H
Mark D. Thorn, KN4HYV
Kristopher P. Davis, NSKPD
John M. Dziedziejko, W9QP
Robert W. Jorgenson, N4AOUD
Gerald Lemay, VA2GLU
Stacey D. Sonneland, KG5KGU
Frank P. Arciuolo, W1ZAH
Timothy M. Cherrone, WK9P
Thomas M. Dickhudt, WOLGU
Michael P. Malone, NSWNG
Kurt T. Meyers, W8IQ
Thadeus H. Niemira, KETET

March 2020

Paul A. Gierow, KNANVU
Richard J. Guerrera, KB1FGC
Justin C. Jackson, Jr., WB4ABY
Wieslaw Kokoszka, KD8UDU
Michael S. Lundy, W4MSL
William D. Paul, Sr., KK4LYQ
Reiner R. Dieg, N2PEZ
Richard J. Guerrera, KB1FGC
Thomas F. Miller, W1PDI
Randall W. Woessner, KC1NN
Robert B. Brown, KBAAQ

Cesidio DiBenedetto, Jr., KD8OOB

Robert S. Zarges, Jr., K2MZ
David R. Otto, KC8ZH

July 2020 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-

IBROPLE

www.vibroplex.com

April 2020
Daniel L. Allen, Jr., KB4ZVM
Teri J. De Leo, K7RBT

Robert H. Dickerson, W7VD

David R. Hague, K1DRH
Michael L. Marquissee, K3QOO
Thomas J. Mozdzen, K7TMOZ

Jerome F. Palmer, N3KRX

James N. Wolf, KW4UT
Robert L. Crispin, KM7Q
William J. Otten, KC9CS

Congratulations to all the recipients.

checked against the actual transmissions to determine if you
have qualified.

For more information about Qualifying Runs, please

visit www.arrl.org/qualifying-run-schedule.

tors can earn a Certificate of Code Proficiency or endorsements
by listening to W1AW Qualifying Runs.

For information about how to qualify for the
Certificate of Code Proficiency, please visit

July Qualifying R ill be transmitted by W1AW i
uly Queiitying Runs i gl o www.arrl.org/code-proficiency-certificate.

Newington, Connecticut at the times shown at 1.802.5, 3.581.5,

7.047.5, 14.047.5, 18.097.5, 21.067.5, 28.067.5, 50.350,

and 147.555 MHz. The West Coast
Qualifying Runs will be transmitted by
KH6TU on Tuesday, July 28 at 6 PM
HST (0400 UTC July 29) on 7047.5 and
14047.5 kHz. Unless indicated otherwise,
sending speeds are from 40 to 10 WPM.

Amateur radio operators who participate
in Qualifying Runs may submit proof of
1 minute of the highest speed they have
copied in the hope of qualifying for the
Certificate of Code Proficiency, or an
endorsement to their existing certificate.

Legibly copy at least 1 minute of text
by hand, and mail the sheet to:
W1AW Qualifying Runs, 225 Main St.,
Newington, CT USA 06111.

Include $10 (check or money order) if this
is a submission for your initial Code
Proficiency certificate; $7.50 if you are
applying for an endorsement (available for
speeds up to 40 WPM). Your test will be

QST www.arrl.org

W1AW Code Proficiency Schedule — July 2020
(All times in Eastern Daylight Time)

Monday Tuesday

7/6 77
4 PM-2000Z 7 PM -2300Z
10-35WPM  35-10WPM

714
4 PM - 2000Z
10 -35WPM

7/21
9 AM — 1300Z
10 —-35WPM

7/27
10 PM - 02002
(7/28 - UTC)
10-40 WPM

Wednesday

7/15
7 PM - 2300Z
10 - 40 WPM

7122
10 PM - 0200Z
(7/23 - UTC)
35-10 WPM
7/29

9 AM - 1300Z
35-10 WPM

Thursday

7/9

10 PM - 02002
(7110 - UTC)
10 — 40 WPM

716
9 AM - 1300Z
35-10 WPM

7/23
7 PM - 2300Z
10 -35WPM

7/30
4 PM - 2000Z
35-10 WPM

Friday

710
9 AM - 1300Z
10 -35 WPM

717
10 PM — 0200Z
(718 - UTC)
10 - 35 WPM

7/24
4 PM - 2000Z
10 -40 WPM

7/31
7 PM - 2300Z
10 - 35 WPM




Eric Casey, KC2ERC, ecasey@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Convention and Hamfest Calendar

Abbreviations

Spr= Sponsor
Tl = Talk-in frequency
Adm = Admission

Because of the COVID-19 pandemic, many organizations
are canceling or rescheduling events. This is the informa-
tion we had at the time we went to press. We suggest you
contact the event organizer to confirm. — Ed.

ROCKY MOUNTAIN DIVISION CONVENTION
August 7 - 9, Parker, CO

DHQRS

7 AM. Spr: HamCon Colorado. CU Denver South, 10035 S
Peoria St. TI: RMHam “Wide” (DRM) and Colo Connection.
HamCon Colorado Adm: Advance $40, door $50.
www.hamconcolorado.com

Florida (Milton) — July T0-11 DHRTYV

Fri. noon — 7 PM, Sat. 8 AM — 1 PM. Spr: Milton ARC. Santa
Rosa County Auditorium, 4350 Spikes Way. T1: 145.49

(100 Hz). Adm: $6. www.miltonarc.org

lllinois (Carlinville) — Aug. 1D FHQRSTYV

6 AM — 12:30 PM. Sprs: Macoupin County ARC, Montgomery
County ARC, Okaw Valley ARC, Sangamon Valley ARC.
Macoupin County Fairgrounds, 21149 State Rte. 4.

TI: 444.25 (103.5 Hz). Adm: $5. www.k9mce.com

lllinois (Paloma) — Aug. 8 D FHRTV

8 AM — noon. Spr: West lllinois ARC. Paloma Shelter House,
1825 E. 1635th St. T/: 147.03 (103.5 Hz). Adm: $7.
http://www.w9awe.org/Swapfest.pdf

lllinois (Peotone) — Aug. ZDFHRSTV

6 AM — 1 PM. Spr: Hamfesters RC. Will County Fairgrounds,
710 S. West St. TI: 146.52, 442.45 (114.8 Hz). Adm: Advance
$8, door $10. www.hamfesters.org

Indiana (Angola) — Aug. 8 FHRT

8 —11 AM. Spr: Land of Lakes ARC, LLC. Gateway Commu-
nity Church, 225 N. Gerald Lett Ave. TI: 147.18 (131.8 Hz).
Adm: $5.

Indiana (Auburn) —July 1T D HT

9 AM - 3 PM. Spr: Northeastern Indiana ARA. Auburn Cord
Duesenberg Museum, 1600 S. Wayne St. TI: 147.015.
Adm: $5, children under 12 are free. www.w9ou.org

IOWA STATE CONVENTION
August 8 — 9, Central City, IA
DFHQRSTYV

Sat. 8 AM -5 PM, Sun. 8 AM — 3 PM. Spr: Cedar Valley ARC.

Linn County Fairgrounds, 201 Central City Rd. T/: 146.52
(192.8 Hz). Adm: $10. www.w0gq.org/hamfest

Kentucky (Lexington) — Aug. 8 DFHQRSYV

7 AM - 3 PM. Spr: Bluegrass ARS. Jackpot Bingo,

1230 Eastland Dr. TI: 146.76. Adm: Advanced $5, door $6.
www.bluegrassars.org

Louisiana (Slidell) — July 24 -25 D FHRS YV

Fri.2 — 5 PM, Sat. 8 AM — 2 PM. Spr: Ozone ARC. Slidell
Auditorium, 2056 2nd St. TI: 147.27 (114.8 Hz). Adm: $5.
www.w5sla.net

Michigan (Escanaba) — Aug. 1 D FHR S

9 AM -2 PM. Spr: Delta County ARS. Bay de Noc Commu-
nity College, 2001 N. Lincoln Rd. T/: 147.15 (100 Hz).
Adm: $5. www.k8pl.org

Michigan (Gladwin) — July 25 D F R

10 AM — 3 PM. Spr: Gladwin Area ARC. Gladwin City Park
Activity Center, 240 City Park St. TI: 147.18 (173.8 Hz).
Adm: $5.

Michigan (Temperance) — July 11 D FHR

9 AM -1 PM. Spr: Northwest Ohio Black Swamp Radio
Society. St. Luke’s Lutheran Church, 1690 W. Stearns Rd.
TI: 146.42. Adm: $5.

Minnesota (Roseville) —July 11 FRTV

8 AM — noon. Spr: Galilee Lutheran Church,
145 N. McCarrons Blvd. T/: 145.17. Adm: Free.
www.magicrepeater.net/fest.htm

Missouri (O’Fallon) — Aug. 9 D FHRV

7 AM — 12 PM. Spr: St. Charles ARC. Elks Lodge, 1163 Tom
Ginnever Ave. TI: 146.67, 145.33. Adm: $5 for one ticket, $20
for five tickets. www.wbOhsi.org/hamfest

Missouri (Warrensburg) — July 18 DHRST

8 AM — 1 PM. Sprs: WAARCI, Johnson County ARES,
Mo-Kan Council. Johnson County Fairground Rural Youth
Community Center. T/: 146.88 (107.2 Hz) Adm: Free.
www.waarci.org

MONTANA STATE CONVENTION

July 16 — 19, Essex, MT

DFHQRSTYV

8 AM — 8 PM. Spr: GFAARC. Glacier Meadow RV Park,
15735 US Hwy. 2. TI: 146.52. Adm: Advance $15, door $20.

New Jersey (Augusta) — July 12D FHQRTV

8 AM — 2 PM. Spr: Sussex County ARC, Inc. Sussex County
Fairgrounds, 37 Plains Rd. T/: 147.3 (151.4 Hz). Adm: $8.
www.scarcnj.org/hamfest.html

New York (Alexander) — July 18 D FHRTV

6 AM. Spr: Lancaster ARC. Alexander Fire Department
Grounds, 10708 Alexander Rd. (Rte. 98). T/: 147.285
(141.3 Hz). Adm: $8. www.w2so.0rg

New York (Deerfield) —July 26 DFHRTV

8 AM — noon. Spr: Utica ARC. Deerfield Fire Department
Grounds, 5476 Trenton Rd. T/: 146.76. Adm: $5.
www.uticaarc.com

New York (Syracuse) —July 11 DFHRTV

7:30 AM — 12:30 PM. Spr: Radio Amateurs of Greater
Syracuse. Lakeside Fire Station, 1002 State Fair Blvd.
TI: 146.91/31 (103.5 Hz). Adm: $5. www.ragsclub.org
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New York (Trumansburg) — Aug. 1D FHRTV

7 AM - 2 PM. Spr: Tompkins County ARA. Trumansburg
Fairgrounds, 2150 Trumansburg-lthaca Rd. (NYS Rte. 96).
Tl: 146.97, 146.146, 146.37 (103.5 Hz). Adm: $5.
www.tcara-ny.org

North Carolina (Cary) —July 18 DFHRTV
8 AM — 1 PM. Spr: Cary ARC. Ritter Park, 301 W. Lochmere
Dr. TI: 146.88 -.6. Adm: $4. www.caryarc.org

North Carolina (Fayetteville) — Aug. 8 D FHRTYV
8 AM — noon. Spr: Cape Fear ARS. Cumberland County
Shrine Club, 7040 Ramsey St. T/: 146.91 (100 Hz).
Adm: Free. www.cfarsnc.org

North Carolina (Salisbury) —July 11T DFHRTV

8 AM -2 PM. Spr: Rowan ARS. Salisbury Civic Center,
315 Martin Luther King Ave. S. TI: 145.41 (136.5 Hz).
Adm: Advance $4, door $5. www.rowanars.com

North Carolina (Waynesville) —July 25 DFHRSTV

8 AM — 2 PM. Spr: Western Carolina ARS. Haywood County
Fairgrounds, 758 Crabtree Rd. T/: No talk-in. Adm: Advance
$5, door $7. www.wcars.org/wcarshamfest.htm

Ohio (Ravenna) — July 26 DFHRV

8 AM — 2:30 PM. Spr: Portage ARC. Maplewood Career
Center, 7075 State Rte 88. T/: 144.79 (145.39 Hz). Adm: $5.
www.hamfair.com

OHIO SECTION CONVENTION

August 8, Talimadge, OH

DFHQRSTYV

7 AM - 2 PM. Spr: DX Engineering. DX Engineering,
1200 Southeast Ave. TI: 146.985. Adm: $Free.
www.dxengineering.com

Ohio (Van Wert) —July 19 D FHRT

8 AM — 1 PM. Spr: Van Wert ARC. Van Wert County Fair-
grounds, 1055 S. Washington St. T/: 146.25/.85. Adm: $5.
www.w8fy.org

OKLAHOMA STATE CONVENTION

July 24 - 25, Oklahoma City, OK

DFHRSYV

Fri.3—10 PM, Sat. 8 AM — 3 PM. Spr: Central Oklahoma
Radio Amateurs. Oklahoma City Community College, 7777 S.
May Ave. TI: 147.21 (141.3 Hz). Adm: Advanced $10, door
$12. www.hamholiday.com

Pennsylvania (Chambersburg) —July 25 DFHQRSTV
8 AM — noon, license exam at 1 PM. Spr: Cumberland Valley
ARC. Cumberland Valley Engine and Machinery Association
Showgrounds, 1501 Crider’s Church Rd. T/: 147.12 (100 Hz).
Adm: $5. www.w3ach.org

Pennsylvania (Kimberton) —July 1T D HRTV

8 AM. Spr: Mid-Atlantic ARC. Kimberton Fire Company
Fairgrounds, 762 Pike Springs Rd. Tl: 145.13, 147.06 (both
131.8 Hz). Adm: $7. www.marc-radio.org

Pennsylvania (Somerset) — July 19 D FHRTV

8 AM — 1PM. Spr: Somerset County ARC. Somerset County
Technology Center, 281 Technology Dr. T/: 147.195 (123 Hz).
Adm: $5. www.k3smt.org/hamfest/famfest.htm

Pennsylvania (Uniontown) — Aug. 8 DFHRSTV

8 AM — 2 PM. Spr: Uniontown ARC. Uniontown ARC Club-
house, 433 Old Pittsburgh Rd. T/: 147.045 (131.8 Hz).
Adm: Free. www.w3pie.org
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South Dakota (Sioux Falls) — July 18 FHRT

8 AM — noon. Spr: Sioux Empire ARC. Marlin’s Truck Stop,
47056 271st St. TI: 146.895 (146.2 Hz). Adm: Free.
www.w0zwy.org

Tennessee (Lebanon) —July 25 DFHQRSTV

8 AM - 3 PM. Spr: Wilson County ARC, Inc. James E. Ward
Agricultural Center, 945 E. Baddour Pkwy. TI: 147.105
(156.7 Hz). Adm: $5. www.midtnhamquest.com

Texas (Texas City) —July 1T DFHQRSTV

9 AM - 1 PM. Spr: Tidelands ARS. Doyle Convention Center,
2101 5th Ave. N. TI: 147.14 (167.9 Hz), 442.025 (103.5 Hz).
Adm: Advance $4, door $5. www.tidelands.org

Virginia (Berryville) —Aug. 2D FHQRTYV

8 AM — 4 PM. Spr: Shenandoah Valley ARC. Clarke County
Ruritan Fairgrounds, 890 W. Main St. T/: 146.82 (146.2 Hz).
Adm: $10. www.svarc.us/hamfest

Virginia (Salem) — Aug. 1D FHRV

8 AM - noon. Spr: Roanoke Valley ARC. American Legion
Post 3, 710 Apperson Dr. TI: 146.985 (107.2 Hz). Adm: Free.
www.roanokehamfest.info

West Virginia (Huntington) — Aug. 8 DFHQRSV
8:30 AM — 1:30 PM. Spr: Tri-State ARA, Inc. New Baptist
Church, 610 28th St. T/: 146.76/16. Adm: $5, children
under 12 are free. www.gsl.net/w8va

Wisconsin (Onalaska) — Aug. 8 DHQRTV

8 AM — 1 PM. Spr: Riverland ARC. Onalaska American
Legion, 731 Sand Lake Rd. T/: 146.97 (131.8 Hz).
Adm: $5.

Wisconsin (Racine) — Aug. 8 D FHRT

6 AM -1 PM. Spr: Racine Megacycle Club. Greater Racine
Kennel Club, 6320 Six Mile Rd. T/: 147.27 (127.3 Hz).
Adm: Free. www.w9udu.org

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 registration form. Dates
may be recorded up to 2 years in advance.

Events that are sanctioned by ARRL receive special bene-
fits, 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
and handouts. 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 July 1 to be listed in the
September issue. Information in this column is accurate as
of our deadline; contact the sponsor or check the sponsor’s
website for possible 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 attendance.
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.
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The Military Amateur Radio System

Army and Air Force Jointly Announce Postwar Training Program;
Initially Open Only to Hams in Service and Reserves

traditional Army-amateur eoGperation in a
training program was accomplished in mid-
December when the office of the Secretary of
Defense announced the activation of the Military
Amateur Radio System, for the present open

Tmc first: step toward the postwar renewal of

Masor GeEneraL SPexcER B, Axiv
Chief Signal Officer
Department of the Army

only to amateurs in the military service or its
reserves. MARS will be a joint project of the Air
IPorce and the Army under the direction of Major
General Francis L. Ankenbrandt, Air Force
director of ecommunications, and Major General
Spencer B. Akin, chief signal officer of the Army.

Amateurs in military service, including those
in overseas commands, or in the Organized Re-
serve Corps, National Guard or ROTC, are
invited initially to apply for MARS membership
to form a nucleus of a training project which, it is
hoped, will soon be expanded to include eivilian
amateurs along the general lines of the prewar
AARS. Application for membersghip may be made
as detailed hereinafter. Commanding officers of
each base, installation or other unit will, as soon
as possible, each designate an officer to act as
MARS director for his command.

The purposes of the Military Amateur Radio
System are “to create interest and further train-
ing in military radio communication; to promote
study and experimentation in military radio
communication; to eodrdinate practices and pro-
cedures of amateur radio operations with those
of military radio communication; and to provide

an additional source of trained radio communica-~
tion personnel in the event of a local or national
emergency.”’

MARS will not operate on amateur frequen-
cies. The System has obtained the use of special
military frequencies for its drills — 3497.5,
6997.5, 14,405, 20,995 and 27,995 ke, — and crys-
tals will be supplied members. Time on these net
{requencies is equally divided between the Army
and the Air Force and will be further apportioned
by Army areas and Air Force subdivisions, with
ample time left on all frequencies for “free” net
operation. Top-level net control stations are
WAR for the Army and AF4AF for the Air
Force, both located in the Pentagon Building in
Washington, D, C,

For general amateur operation outside of drill
periods, amateur stations at military posts are
being assigned calls with a “ K" prefix, a numeral
coineiding with the FCC amateur eall area, and

Major GENERAL Francis L. ANKENBRANDT
Director of Communications
Department of the Air Force

suffixes of FAA through FZZ for the Air Force
and WAA through WZZ for the Army. These
calls are, of course, obtained by making the
usual application on FCC Form 602. MARS
member call signs will have an “A” prefix for
Army and an “AF” prefix for Air Force, with
numeral and suffix the same as the amateur eall.
Thus station K4ATF becomes AF4AF when operat-
ing on MARS frequencies; WOUSA would be-
come A9USA when entering the regular Army
net.
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A considerable quantity of surplus electronic
equipment has been allocated to MARS, to be
made available to active and reserve units
through usual channels, as specified in the joint
announcement (SR 105-75-1 and AFR 102-3).
The military proposes to sponsor amateur train-
ing in many types of communications and expeects,
for examples, that certain stations will conduet
facsimile experiments on MARS frequencies and
that MARS members, outside drill periods in
amateur status, will enter 2-meter teletype nets.
Amateur support will be asked in propagation
studies, solving of w.h.f. communications prob-
lems, ete. A monthly bulletin to members will
carry not only general news and operating notes
but an occasional technical or construction article
as well as antenna and propagation data. WAR
will frapsmit an official bulletin each Monday
simultaneously on 6997.5 and 14,405 ke., at
0100 and 0400 GCT.

An advisory committee is being appointed to
assist the Chief Signal Officer and the Air Force
Director of Communications on matters of policy
pertaining to MARS. Early appointments to this
eommittee are expected to be Major Rawleigh
Ralls, W3RO0, who has been designated MARS
chief for the Air Force, and Captain Edward
Nielsen, W40DI, MARS chief for the Army
(Signal Corps). ARRL has nominated its com-
muniecations manager, F. E. Handy, W1BDI, as
one of the civilian members of the MARS ad-
visory committee.

And now, here’s how to address applications
for membership, assuming, of course, that you're
in military service or the reserves and wish to
become u “charter” member of MARS. In
certain Air Foree commands (FEAF, USAFE,
SAC, AMC, ATC and ATRC) applications will
follow ecommand channels, addressed to the
Commanding General of the particular command
to which the applicant is attached, marked to the
attention of the Chief, MARS. In other Air Force
units and in the Army the applicant will be gov-
erned by his geographical location, as shown
below:

N ¥ [ First Army Headquarters
VE. 4 Commanding General, First Army
N Governor's Island
:lie. 3 New York, N. Y., Attn.: Signal Officer
or
E"{,:,: Commanding General
¥ J" Headquarters, First Air Foree
}';’ v Fort Slocum, New York, Attn.: MARS, Air Force
S Director
Second Army Headquarters

Pa. Commanding General, SBecond Army
Ind. Fort George G. Meade, Maryland, Attn.: Signal
Okio Officer
Ky. or
W. Va, | Commanding General, Headquarters 14th Air
Md. Force
Va. Langley Air Force Base
D.C. Langley Field, Virginia, Attn.: MARS, Air Force

Director

Tenn Third Army Headquarters
N. C Commanding General, Third Army
S.‘ C.. Fort MePherson, Georgia, Attn.: Signal Offieer
. or
%:" Commanding General, 9th Air Forea
Ga. Greenville Air Force Base
Fla Greenville, South Carolina, Attn.: MARS, Air
3 Force Director
Fourth Army Headquarters
Okia. Commanding General, Fourth Army
Pzt San Antonio, Texas, Attn.: Signal Officer
or
y. M, Commanding General, 12th Air Force
Ark. <
1o, Brooks Air Force Base
San Antonio, Texas, Attn.: MARS Air Force
Director
Wya.
5’;‘::; Fifth Army Headquarters
Neb. Commanding General, Fifth Army
Mo, Chieago, 1llinois, Attn.: Signal Officer
4 or
I;wg Commanding General, 10th Air Force
8 i D i Fort Benjamin Harrison
M." & Indianapolis, Indiana, Attn.: MARS Air Foree
Wzm' Director
Il
Wash. Sixth Army Headquarters
Ore. Commanding General, Sixth Army
Calif. San Francisco, Calif,, Attn.: Signal Officer
Nev. or y
Ariz. Commanding General, Fourth Air Force
Idaho Hamilton Air Force Base
Mont. Hamilton Field, Calif,, Atin.: MARS Air Force
Utah Director

Upon receipt of an inquiry for enrolment in
MARS, the Signal Officer of the Army area or the
MARS Air Force Director will forward applica-
tion blanks to the applicant. When these are
processed, a MARS call sign and net allocation
will be made at the proper command level and a
MARS certificate will be sent to adorn the walls
of the “shack” alongside the FCC ticket.

A.R.R.L. ACTIVITIES CALENDAR

Feb, 4th: CP Qualifying Run— W60OWP

Feb. 11th=l4th: DX Competition (c.w.)

Feb. 15th: CP Qualifying Run

Feb. 18th-21st: DX Competition
(*phone)

Mar. 5th: CP Qualifying Run — W60WP

Mar, 1ith=14th: DX Competition (c.w.)

Mar. 16th;: CP Qualifying Run

Mar. 18th~21st: DX Competition
(’phone)

Apr. 3rd: CP Qualifying Run — W60WP

Apr. 18th: CP Qualifying Run

Apr. 23rd=24th: CD QSO Party

May 6th: CP Qualifying Run— W6OWP

May 20th: CP Qualifying Run

June 3rd: CP Qualifying Run—"W60WP

June 4th=5th: V.HLF. Contest

June 15th: CP Qualifying Run

June 18th~-19th: ARRL Field Day

Jan. Ist=Dec. 31st: Most-States V.H.F.
Contest

www.arrl.org QST
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Two Reasons for Continved

Popularity of the S-40A

SENSITIVITY . . . through high Q
circuits, It’s an engineering feat to get
such sensitivity from one RF and two
IF stages. Hallicrafters does it by going
all out for proper ¥ ratio,

Evidence of this is the main tuning
gang with built-in band spread shown
above. Minimum circuit capacity is
reduced by having main and band-
spread rotors use the same stator. In
addition, iron cores in the RF coils are
micro-set with fine screw threads for
exact inductance—a Hallicrafters
developed feature,

BEFORE YOU BUY, see and try the
S-40A. Compare its features . . . learn the
thrill of its superior, dependable perform-
ance. It's an amazing value—at only $99.50.

OTHER FEATURES include temperature
compensated oscillator, calibrated band-
spread dial, series-type noise limiter, built-
in speaker, 3-position tone control, range
540 ke to 43 Me, 8 tubes plus rectifier.

h . ¢ o ¢ ¢ 8 2 % 2 058 06 959809 GG LEEEEE B LT E O FEELELeeee

DEPENDABILITY... achieved through
controlled production, with parts pre-
tested to insure uniform high quaﬁty.
In addition to tests you'd normally ex-
pect, power transformers are tested for
temperature rise, variable capacitors
for tracking, resistors for noise, con-
densers for insulation resistance, and
IF transformers for band width and
stability. Coils are held to within 0.25%,
of prescribed inductance.

the hallicratters .

4401 West

MANUFACTURERS OF PRECISION

Fifth Avenue, Chicago 24, lllinois

RADIO AND TELEVISION EQUIPMENT
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Celebrating Our Legacy

My Novice Homebrew Station
In February of 1957, | received my
Novice-class license. It was a great time
for ham radio because the solar cycle
was phenomenal and the HF bands were
wide open day and night. | had a crude
homebrew station, which took many
months to assemble. | was a young teen-
ager with limited funds. When my license
finally arrived from the FCC (it took 12
weeks), my station was complete.

It consisted of a 12 W 40-meter CW
transmitter, which | built from an article |
found in Popular Electronics magazine. It
had one crystal (7175 kHz) and a 6AQ5
oscillator tube. The Novice band segment
back then for 40 meters was 7150 —
7200 kHz. | had to build a power supply
for the transmitter that provided 250 V for
the tube’s plate supply and 6.3 V for the
filament. The receiver was a three-tube
Knight Space Spanner regenerative
receiver from Allied Radio (now known
as Allied Electronics) and the antenna
was a dipole. The receiver was broad-
banded and seemed like | was hearing
the entire Novice band with the tuning
dial set in one position.

Hearing so many CW stations at once
made it difficult to copy most of my con-
tacts. | lost over half of my contacts, but
I'l always remember my first one. | was
living in the Boston area at the time, and
after sending out countless calls, | finally
heard my call sign. The station calling
was KN2YXY (the “N” in the call sign pre-
fix in those days indicated Novice class).
He was from Freehold, New Jersey.

Wow, DX! My hand
was shaking and
my palm was
sweaty as | tapped
on my military sur-
plus J-38 CW key.

| was desperately
trying to send my
mailing address so
| could get his QSL
card, which | even-
tually did receive.

| still have it. In fact,
| still have my origi-
nal Novice station.
To me it’s priceless, and it still works!

| decided to put it on the air during
ARRLUSs Straight Key Night 3 years ago
and had a nice contact with a station in
Chicago. It was the first time | used this
station since my very last Novice contact
about 60 years ago. | felt transported
back in time. Aithough, this time my hand
wasn't shaking!

I'll always remember those exciting days
when homebrew was a major aspect of
our hobby. Unfortunately, most hams
today will never experience the thrill of
putting @ home-built rig on the air. Our
radios today are far more sophisticated
than they were in the past. However, I'm
glad ham radio is alive, and we are
growing in number. | miss those early
days, but | still enjoy my hobby.

Lew Nyman, K1AZE
Montgomery, Alabama

Lew Nyman's, K1AZE, homebrew station.

Steve Harris’s, KF8KS, 1958 Knight Kit Span Master.

Preserving Memories in

a Childhood Radio

My 1958 Knight Kit Span Master from
Allied Radio sits in a place of honor in
my shack. When | was 12 years old, |
salvaged a radio in working order from a
large Sears console. This “Silvertone”
radio had shortwave dials marked with
all sorts of listening possibilities. | was
hooked.

It took about a year to save enough
money to buy a Knight Kit Span Master,
including the phones, antenna wire,
lightning arrestor, and postage.

After many hours of careful construction,
the Span Master worked on the first try!
Although it did not perform as well as the
old Silvertone, it awakened me to the
magic of radio. Just two glass tubes,
some wire, and other bits and pieces
could be made to work wonders.

Twenty years ago, my Span Master still
worked as well as it ever did, and | had a
shack full of high-performance radios.
Today, it doesn't light up. Do | go in and
replace some of the original components
that were so carefully placed by a
13-year-old 60 years ago? Perhaps it's
best to let those memories rest in peace.

Steve Harris, KF8KS
Troy, Michigan

Send reminiscences of your early days in
radio to “Celebrating Our Legacy,” ARRL,
225 Main St., Newington, CT 06111 or
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 statements
made in this column.
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Harold Kramer, WJ1B, kramer.harold@gmail.com

Classic Radio

Military Telegraph Keys

During various wars, military tele-
graph operators needed keys that
were rugged, adaptable to environ-
mental conditions, and that had inter-
changeable parts that were easily
serviced. Military keys needed to
operate in dangerous environments,
with lots of interference. These keys
came in dark colors so they didn’t
reflect light in concealed environ-
ments, and some even needed to be
water- and dustproof. Along with
keys for operations, the military also
needed keys for training purposes.

US military keys were labelled with
the letter “J,” indicating that the key
was used by “joint” military services,
paired with a nonconsecutive num-
ber ranging from 2 through 51 (i.e.,
J-2). US Navy keys used prefixes
starting with the letter “C," followed by
a set of letters that indicated the
manufacturer. US military keys had
service identification marks stamped
in red onto their bases or the metal
on the key itself. Here are some of
the straight (hand) keys used by the
military, although they sometimes
used semi-automatic keys, such as
the J-36.

The Most Popular Key

One of the most popular military
hand keys ever manufactured, the
J-38, is still used by many hams. It
was a training key produced by mul-
tiple companies. Collectors seek out
those manufactured by the Lionel
Corporation, an electric novelties
company known for toy trains and
model railroads.

J-38s had thin, flat bases and,
strangely enough, a metal strap
between the two binding posts at the
back of the key. These connected to
a set of headphones and a training
set. Many J-38s had small screw
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eyes at the back of the base, where
a string was threaded to hold them

on the table during training exercises.

For more details about J-38 keys,
visit https:/k6ix.net/J38Keys.html.

Nonexplosive Keys

It was challenging to send CW in an
environment containing gunpower,
diesel fuel, and other chemicals that
could ignite from a spark. The US
Army Signal Corps Flameproof
Aircraft Telegraph Key Model J-5-A,
manufactured by the now defunct
L.S. Brach Manufacturing Company
of Newark, New Jersey, is an exam-
ple of a key used in this type of set-
ting. Its contacts were fully enclosed
and sealed, so there was no danger
of a spark. Except for its mushroom
knob, the key was completely made
of metal. The electrical connections
were made to the heavy-duty
binding posts on the rear of the key.

A One of the
most popular
military hand
keys ever manu-
factured was the
J-38.

Its side arm lever had an unusual
curvature to accommodate the
sealed mechanism.

Another flameproof key was the light-
weight, compact US Navy Flameproof
Telegraph Key Model CMI-26003A,
used throughout World War Il. The
letters “CMI” indicate that it was made
by the Molded Insulation Company.
Like the J-5-A, it had enclosed con-
tacts to eliminate the possibility of an
explosion from a spark. The lever
was attached to the contacts with a
unique U-shaped bracket. Steel bind-
ing posts for electrical connections
were mounted on the top of the key.
Like most US Navy keys, it had a
mushroom-shaped knob.

The unusual-looking British Royal Air
Force (RAF) “Bathtub” key was used
in World War Il by paratroopers on
British Lancaster bombers. Its con-
tacts were completely enclosed to

¥ The British Royal
Air Force (RAF)
“Bathtub” key.




prevent sparks. The largest of the
three knobs on the top of the key
was for sending CW, and the two
smaller knobs were screw-thread
electrical connectors. The top of the
key was hinged, and the electrical
parts of the key were mounted
upside down inside the case. The
metal-clip knob kept the cover tightly
closed, but it could be slipped over
the knob to hold it down in order to
send out a continuous signal for res-
cue and location efforts.

Another approach to enclosing key
contacts was the large Soviet Army
TKF key that was manufactured in
Cherkasy, Ukraine. The rugged TKF
key weighed almost 1 pound. The
case was made of heavy-duty plas-
tic. A metal plate on the bottom of the
base could be attached to the opera-
tor's desk. The key lever had two sets
of contacts: one for normally open
and one for normally closed opera-
tion. TK “F” models had an RF filter
on the bottom of the case to further
eliminate sparks and induced cur-
rents in high-RF environments.

Attachable Keys

The tiny British McMurdo Telegraph
Key was manufactured by McMurdo
Industries (now known as Orolia
Maritime) from the 1950s to the
1970s. It was about 2 inches long
and 1% inches wide. It had a 2-inch-
wide canvas strap threaded through
its metal base that could be attached
to the operator’s leg. It was fully
enclosed to prevent sparks and was
waterproof, so it could be used on life
rafts. This key was used by the
British military with their manpack
portable transceivers.

Another key with an attached canvas
strap was the 1960s and 1970s vin-
tage Jardillier miniature telegraph
key. These tiny keys were only 3
inches long and 1%-inch wide. They
were made in Issy-les-Moulineaux,

» The lightweight,
compact US Navy
Flameproof
Telegraph Key Model
CMI-26003A.

France, and were manufactured for
the French military, the French
Foreign Legion, and the French
Post Office. This key was not fully
enclosed, but it had a black metal
cover that slid back over the key to
allow for adjustments.

The US Military J-45/J-37 was
designed to hold a J-37 key steady in
a moving vehicle, such as a tank or
an airplane. It had a heavy-duty
U-shaped leg clamp with a metal
hinge attached to the back of the
key’s base. The clamp was attached
to an operator’s legs, presumably to
hold the key steady. (I've tried it and it
actually works!)

The J-45 clamp base used a J-37
telegraph key and was a real work-
horse for the military. It was a rugged,
compact key that was used from
World War Il through the Vietnam
War. There were many variants of
the J-45. They were mounted on at
least five different bases and used for
both landline and radio telegraphy.

Although it looked like a pair of scis-
sors, the US Army Model J-51 tele-
graph key was used with a signal
lamp. There was no telegraph lever
or springs. The operator squeezed
the two pieces of metal together to

< The US Army
Model J-51 telegraph
key looked like a pair
of scissors.

The tiny British McMurdo Telegraph Key,
just 3 inches long and 1% inch wide.

complete the circuit. The electrical
connections were the two push ter-
minals on the bottom of the key. |
can'timagine sending CW quickly
with this key! It came with a long
cable so the operator could stand far
away from the signal light to avoid
being the target.

These and many other types of mili-
tary keys can still be found at ham-
fests and on auction websites. In my
experience, these are inexpensive
and still-usable telegraph keys, which
allows today’s hams to own a part of
telegraphic history.

All photos provided by the author.
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Al Brogdon, W1AB

100, 50, and 25 Years Ago

July 1920

= The cover shows the home of ARRL President Hiram Percy Maxim, 1AW.

= The editorial, “Lost — A 1920 Summer Season,” reports on continued ham activ-
ity and less static, rather than the usual summer doldrums.

= “The A.R.R.L. QSS Tests” details the investigation of the curious phenomenon of
fading, with lists of the test’s transmitting stations and their schedules, for hams
to listen and file reports.

= |.C.F. Horle presents a report on current “Navy Receiving Equipment.”

= Howard L. Stanley discusses his early experiments, in “C.W. for the Amateur.”

= John O.G. Cann, Chief Engineer of the Marconi Wireless Telegraph Company of
Canada, writes about “The ‘V-24' Triode Valve.”

July 1970

= The cover photo shows W8JK admiring his five-band rotary beam array,
described in the issue.

= The editorial, “NSIN;" discusses the use of amateur bands by the National Stu-
dent Information Network.

= Douglas Blakeslee, W1KLK, shares an extensive update of a popular VHF
transceiver, in “The '70 Communicator.”

= Robert Holloway, W4USQ, explains the causes and methods of the location of
“Power-Line Interference,” a serious problem that many hams face.

= Lew McCoy, W1ICP, explains how to build a versatile antenna tuner that he calls
“The Ultimate Transmatch.”

= Robert Stoffels discusses the operation of transistor circuits in Part 9 of “Let’s
Talk Transistors.”

= In “Eclipse Experiment-1970," R.R. Schellenbach, W1JF, reports on the “instant
night-time conditions” that occurred along the path of the total eclipse of the sun.

= William Sabin, WOIYH, explains potential design problems and their solutions in
order to get high performance from “The Solid-State Receiver”

= The “Recent Equipment” column examines the Drake TR-6 50-MHz Transceiver.

July 1995

= The cover photo shows WABITC'’s custom-designed, solar-powered home, with
a combination ham shack and astronomical observatory.

= |n the editorial, “A Club Challenge,” David Sumner, K1ZZ, shares how the South-
ern Michigan Amateur Radio Society donated all of their 1996 club dues to the
AMSAT Phase D Project, and challenges other clubs to do the same.

= Kirk Kleinschmidt, NT@Z, takes readers through “The Pavek Museum of Broad-
casting,” in Saint Louis Park, Minnesota.

= Rudy Severns, N6LF, explains how to build “A Wideband 80-Meter Dipole” that's
simple and inexpensive. The design is reminiscent of some of the ham anten-
nas of the early days of radio.

= Denton Bramwell, K7OWJ, reports on “A Continuously Variable Bandwidth
Audio Filter” that he built.

= In “Voice-Track — A Multifunctional, Talking Repeater Controller — Part 2’
Alexander Bonello, LW2EET, demonstrates how to install the controller in your
repeater system.

= Steve Bible, N7HPR, and Greg Pool, WH6EDT, present Part 2 of “Amateur Radio
on the World Wide Web."

= Steve Ewald, WV1X, tabulated information to provide the “1994 Simulated
Emergency Test Summary”

= “Yachting in Kansas,” by Deborah Brauser, NOKZR, shares how two clubs joined
together to put a World Championship yachting race on the air.
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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:

*WIBR
NI1DX

KIEHW
*KB1FCB
N1IQL
*KB1JVO
KCILEl
NILT

Prince, Roger H, Princeton, MA
Corson, John P"Jadc’
Peters, George J, Novalk, CT
Bliss, George W, Athal, MA
Duquette, Richard W, Leicester, MA
Botting, Joy C, Smyma Mils ME
Boudreau, Dougas A, Fanmington, NH
Christopher, Richard P‘Dick’

ia, NH

Laconia,

McCobb, JaresE, Jr,

West Newbury, MA

Hamilton, Bob S, Westmoreland, NH
Webb, Raymond C, Faxboro, MA
Ciezniak, Paul J,, Wallingford, CT
Graham, Gerad R, Aon, CT
Thomas, Constartine, Stamford, CT
Sartor, Donald R, Montvale, NJ
Gravel, David R, Miford, PA
Altamuro, Joseph D, White Plains, NY
Kennedy, Gerard P, Bushnell, FL

*WB2HWZ Henrich, Kenneth J., Landing, NJ

W2JW
SKAVFY
KC2VHE
WB2N\BJ
K2OXT
SVW2PG
KA2POP
SNRB
KAZTTE

Slaaen, Harad T, Toms River, NJ
Whitman, Edward A, Plainview, NY
Hoyle, Robert A, Deerfield, NY
Schnapp, Raymond G, Gendora, NJ
Boyack, Robert A, Lady Lake, AL
Kincaid, Wallace B “Wally/" Victor, NY
Melenbacker, Eric R, Rochester, NY
Baycar, Raymond E, Allentoan, PA
Emmich, Richard, Roseland, NJ
Hager, Warren P, Hillsdile, NJ
Kienzle, John F, Nassau, NY
Weiss, OgerdJ, Jr,, “Augie’” Carton, NY
Colish, John L, Stratford, CT
Thompson, Jares C, Waretoan, NJ
McCullough, Frances,

New Port Rchey, FL

Fuller, Bemard E, Saegertoan, FA
Flesch, Robert L, Gilbert, AZ

de Rouville, Metthew M, Toms River, NJ
Gregory, Joseph J., Rensselaer, NY
Scott, Herbert J., Jr., Philadelphia, PA
Yeates, Paul D, Alburtis, PA
Robinson, Curtis Lee, La Plata, MO
Rowland, James S, Morton, PA
Montgomery, Robert E., Akron, FA
Mcintyre, Mchael B, Amald, MD
Johnson, Martin E, Churchton, VD
Swanson, Lee H, Apex, NC
Gardberg, David James, Mobile, AL
Phillips, Crarles T, Sr., Kennesaw, GA
Gray, Robert A, Loudon, TN

Turpin, Patrida Jean, Jadkson, TN
Drury, Roy D, Rverview, FL
Thrash, Frank W, Cranfordville, FL
Morgan, Beity M, ™
Tart, David\Walker, Hnesville, GA
Collier, Janet E., Hawkinsville, GA
Schoenbohm, Herbert L,
Christiansted, VI

Sleeman, James T, Lawencaville, GA
Carretta, Joseph, Jr., Springfield, VA
Hartley, Gary W, Deming, NM
O’Kain, Bill, Ok Ridge, TN

Hauser, Vivian J."Jadde” Fort Myers, FL
Mcleod, Thelma J,, Ladson, SC
Holcomb, SgrondW, Jr,
Wilkesboro, NC

Duesselmann, Gail, Naples, FL
Emmons, David L., Winter Park, FL.
Feuer, Edwin, Attamonte Springs, FL
Pruitt, Wiliam C,, Madison, IN

Smith, Eamest H, Dayton, TN

KB4QBO
KAARAA
KE4RUG

$WE4S
WB4STQ
K4TDG
KDAUCO
* KAVBA
KUAW
KVaWZ

Carter, Peyton L, I, Chattanooga, TN
Davis, Virgl H, Knawille, TN
Beauchat, Augustus M ‘Big Vec!’
Savannah, GA

Frysinger, James R, Spencer, TN
Cavender, WiliamJ,, Eton, GA
Shockley, Jod E, Jr,, Chester, SC
Witzig, EricWarren, Sringfield, VA
McDaniel, TomS, S, Cordova, TN
Kelchner, WliamE, Jr,, Raeford, NC
Vandiver, Rorald E. “Fon’
Clarkesville, GA

Leininger, Mitchell F,

Colonial Heights, VA

Luse, Marvin W, Jr., Gainesville, GA
Castlebury, Bobby, Brookston, TX
Kuehn, James A, Cedar Park, TX
Renfrow, Gary W, Okdahorma Gity, OK
Jennings, JamesW,

Colorado Springs, 0O

McAtee, Robert, Abilene, TX

Clark, Lany D, Rchardson, TX
DeMars, Donald A “Don;” Leander, TX
Kennedy, Gustaws A, Pasadena, TX
Lewis, Bthel M, San Antonio, TX
Bartlett, Evelyn W, Beaumont, TX
Humble, Calvin W, Copperas Cowe, TX
Bateman, EaY, Jr, Dllas, TX
Hoover, Waiter G, Silsbee, TX

Gray, Cutiss G, Bells, TX
Witheford, Peter S, Anacortes, WA
Garling, JoonW, Jr., New Albany, MS
Largent, Noel S, Whitehouse, TX
Chadwick, Charles F “Cred’

Grand Prairie, TX

Sanford, Wayne H, Jr., Wanington, PA
Glick, Jonathan M “Jon" Livingston, TX
Franklin, Hubert J.“Jim McCloud, CA
Schauppner, Pau R, Berkeley, CA
Moller, Jan K, Colfax, WA

Kelty, Robert, San Jose, CA

Ivy, Rodney D, Cheny Valley, CA
Schriebman, Hany, Corte Madera, CA
Harris, Theodore A “Ted!" Cakdale, CA
Shore, J. Naville, Jr., “Jay’ Pleasanton, CA
Fults, Rchard N,, Placenville, CA
Matthews, Herry B, Jr,, Dallas, TX
Bourke, Kenneth P, San Diego, CA
Allan, George A, Los Banos, CA
McLaughlin, Mchadl Charles,

West Valley Gity, UT

Sabo, Emest J., Jr,, “Joe] Bothell, WA
Beach, Russell F“Ray/’ Cottormood, AZ
Swiney, Eal R, Bonney Lake, WA
Doolittle, Marion W, Vancouver, WA
Bales, Lany L, Las\egas, NV

Taft, Myma J,, Lake Havasu Gity, AZ
Berg, Lany S, Jerome, ID
Anderson, Mchae! K “Kriss,”

North Bend, OR

Schuyler, Mchael L, Genddle, AZ
Spencer, Nchdas E, Mesa, AZ
Truman, Kevin S, Parowen, UT
Bilan, James A, Las \egas, N\V
Dickeson, Robert C, Lewiston, ID
Simmons, Dean P, Ephrata, WA
Druyor, Gerald R, Dearbom Heights, M
Hull, Robert A, Omeha, NE
Whittaker, Leorard E, Niles, M
Seidelman, Jon S, Holland M
Swett, Robert A, Muskegon, M
Kistler, Jon J,, Newoorrerstoan, OH
Kennett, David W, North Ridgeville, OH
Hastings, James M, Kalarmazoo, M

Bussell, David D, Qrystal River, AL
Sherrick, John, Waldorf, ND
McDonough, Jon J,, Mdand, M
Wiltshire, Raymond S “Ray)’
Loveland, OH

Clarke, Robert J,, Colurbus, MS
Percel, Wiliam E.“Jim" Troy, OH
Chaney, Demis F, Finday, OH
Fogle, David L, Rushing M

Bond, Ronald R, Mammoth Springs, AR
Hohenberger, James R, Grete, IL
Thompson, David H, Ondlaska, W
Pschirrer, Harod D, Canton, IL
McKain, Normmen F, Anderson, IN
Rueth, Kenneth M, Centenville, IN
Collins, Herbert D‘Dave)’

Peachtree City, GA

Northup, EugereR,

Bk Grove Village, IL

Poe, Kemeth W, Greermood, IN
Williams, Kenneth R, Hanmond, IN
Preflatish, Steven L, Engish, IN
Aydelotte, James D, Linton, IN
Schulze, Steven E, Baraboo W
Litwin, Randy T, Frankfort, IL
Boyer, Gamyl W, Lebanon, IN
Wheeler, Bl J., Lebanon, MO
Rayfield, Danny R, Raymore, MO
Wiersma, Deniel J., Coon Rapids, MN

$KDOGOA Olds, Theresa, Sait Lake Gy, UT

KRIEW

GVBML

Ellis, Vemie L, Kansas City, KS
Keene, Keith L, Bellevwe, NE
Scurlock, Roger S, Winfield, MO
Muns, Wamer, Sioux Falls, SD
Carver, Rchard D, Shawnee, KS
Snowdall, Roger J,, Raytoan, MO
Freeman, Joseph P, San Artonio, TX
Moore, Emest P, Jr., Ballwin, MO
Haskins, Lary D “Dean’

Colorado Springs, CO

Hancock, Alan C, Kansas Gity, KS
Cutitta, Joseph, Phoenix, AZ
Ellingson, Gary L, Moorhead, VN
Ashcroft, Bruce H,, Norwich,

ON, Canada

Cossar, Dave, Prestwick,

Ayrshire, Sootland

In the February 2020 column, John A.
Hodurski's, KN4YUL, name was misspelled.
We apologize for the error.

¢ Life Member, ARRL
* 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
newspaper obituary notice, a copy of the death
certificate, or a letter from the family lawyer or
the executor. Please be sure to include the ama-
teur's name, address, and call sign. Allow several
months for the listing to appear in this column.
Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. Contributions to the Foundation are tax
deductible to the extent permitted under current
tax law. Our address is: The ARRL Foundation
Inc., 225 Main St., Newington, CT 06111.
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FTDX101MP | 200W HF/50MHz Transceiver

« Hybrid SDR Configuration « Unparalleled 70 dB Max. Atten-
uation VC-Tune » New Generation Scope Display 3DSS « ABI
(Active Band Indicator) & MPVD (Multi-Purpose VFO Outer
Dial) « PC Remote Control Software to Expand the Operating
Range * Includes External Power With Matching Front Speaker

FTDX3000 | 700W HF + 6M Transceiver

* 100 Watt HF/6 Meters « Large and wide color LCD display »
High Speed Spectrum Scope built-in » 32 bit high speed DSP
/Down Conversion 1st IF

FT-991A | HF/VHF/UHF All ModeTransceiver

Real-time Spectrum Scope with Automatic Scope Control «
Multi-color waterfall display » State of the art 32-bit Digital
Signal Processing System = 3kHz Roofing Filter for enhanced
performance « 3.5 Inch Full Color TFT USB Capable « Internal
Automatic Antenna Tuner « High Accuracy TCX0

FTDX101D | HF + 6M Transceiver

*Narrow Band SDR & Direct Sampling SDR e Crystal Roofing
Filters Phenomenal Multi-Signal Receiving Characteristics
* Unparalleled - 70dB Maximum Attenuation VC-Tune * 15
Separate (HAM 10 + GEN 5) Powerful Band Pass Filters « New
Generation Scope Displays 3-Dimensional Spectrum Stream

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

PLANO, TX
(877) 455-8750

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

FT-891 | HF+50 MHz All Mode Mobile Transceiver

Rugged Construction in an Ultra Compact Body « Stabie 100
Watt OQutput with Efficient Dual Internal Fans » 32-Bit IF DSP
Provides Effective and Optimized QRM Rejection « Large Dot
Matrix LCD Display with Quick Spectrum Scope » USB Port
Allows Connection to a PC with a Single Cable * CAT Control,
PTT/RTTY Control

FTM-300DR | C4FM/FM 144/430MHz Dual Band

* 50W Reliable Output Power  Real Dual Band Operation (V+V,
U+U, V+U, U+V) « 2-inch High-Res Full Color TFT Display *
Band Scope  Built-in Bluetooth « WIRES-X Portable Digital
Node/Fixed Node with HRI-200

FT-2980R | Heavy-Duty 80W 2M FM Transceiver

» Massive heatsink guarantees 80 watts of solid RF power ¢
Loud 3 watts of audio output for noisy environments « Large
6 digit backlit LCD display for excellent visibility « 200 memory
channels for serious users

FTM-7250DR | C4FM/FM 144/430MHz Dual Band

50 Watt Mobile « System Fusion-II Compatible « Operates
Advanced C4FM Digital & Conventional FM Modes * 3 Watt
Powerful & Clear Audio with Front Speaker

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
e ONLINE - WWW.HAMRADIO.COM

PHOENIX, AZ
(800) 559-7388

ATLANTA, GA
(800) 444-7927

MILWAUKEE, Wi
(800) 558-0411

NEW CASTLE, DE
(800) 644-4476

® FAX - All store locations
® MAIL - All store locations

FTM-400XD | 2Mm/440 Mobile

« Color display-green, blue, orange, purple, gray « GPS/APRS
* Packet 1200/9600 bd ready * Spectrum scope * Bluetooth »
MicroSD slot « 500 memory per band

FT-T0DR C4rM/FM 144/430MHz Xcvr

« System Fusion Compatible * Large Front
Speaker delivers 700 mW of Loud Audio Qutput
» Automatic Mode Select detects C4FM or Fm
Analog and Switches Accordingly « Huge 1,105
Channel Memory Capacity » External DC Jack
for DC Supply and Battery Charging

FT-3DR C4FM/FM 144/430 MHz Xcvr

« High Res Full-Color Touch Screen TFT LCD
Display » Easy Hands-Free Operation w/Built-
In Bluetooth Unit » Built-In High Precision
GPS Antenna = 1200/9600bps APRS Data
Communications  Simultaneous C4FM/C4FM
Standby « Micro SD Card Slot

FT-65R | 744/430 MHz Transceiver

Compact Commercial Grade Rugged Design
Large Front Speaker Delivers 1W of Powerful
Clear Audio = 5 Watts of Reliable RF Power
Within a compact Body * 3.5-Hour Rapid
Charger Included = Large White LED Flash-
light, Alarm and Quick Home Channel Access

FT-60R | 2m/440 5W HT

»Wide receiver coverage * AM air band receive
« 1000 memory channels w/alpha labels
Huge LCD display * Rugged die-cast, water
resistant case * NOAA severe weather alert
with alert scan

YAESU

The radio

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

Shop Anytime From Anywhere
with Our Online Superstore

WWW.HAMRADIO.COM

Contact HRO for promotion details. Toll-free including Hawasi, Alaska and Canada. Al 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.



IC-9700 | Al Mode Tri-Band Transceiver

* VHF/UHF/1.2GHz * Direct Sampling Now Enters the VHF/UHF
Arena # 4.3" Touch Screen Color TFT LCD e Real-Time, High-Speed
Spectrum Scope & Waterfall Display ® Smooth Satellite Operation

IC-7851 | HF/50MHz Transceiver

* 1.2kHz “Optimum” roofing filter ® New local oscillator design ¢
Improved phase noise ® Improved spectrum scope ® Dual scope
function  Enhanced mouse operation for spectrum scope

IC-7700 | HF/50MHz Transceiver

The Contester's Rig ® HF + 6m operation ® +40dBm ultra high
intercept point # IF DSP, user defined filters  200W output power
full duty cycle » Digital voice recorder

IC-7610 | HF/50 MHz All Mode Transceiver

* Large 7-inch color display with high resolution real-time spectrum
scope and waterfall » Independent direct sampling receivers
capable of receiving two bands/two modes simultaneously

IG-7300 | HF/50MHz Transceiver

* RF Direct Sampling System ¢ New “IP+" Function ® Class
Leading RMDR and Phase Noise Characteristics 15 Discrete
Band-Pass Filters # Built-In Automatic Antenna Tuner

IC-718 | HF Transceiver
* 160-10M** « 100W * 12V operation » Simple to use  CW Keyer
Built-in » One touch band switching  Direct frequency input e
VOX Built-in ® Band stacking register e IF shift « 101 memories

IC-705 | HF/50/144/430 MHz All Mode Transceiver

= RF Direct Sampling = Real-Time Spectrum Scope and
Waterfall Display « Large Color Touch Screen » Supports QRP/
QRPp * Bluetooth® and Wireless LAN Built-in

IC-7100 | Al Mode Transceiver

* HF/50/144/430/440 MHz Multi-band, Multi-mode, IF DSP
D-STAR DV Mode (Digital Voice + Data) * Intuitive Touch Screen
Interface * Built-in RTTY Functions

¢ l—. I
IC-2730A | VHF/UHF Dual Band Transceiver

© VHF/VHF, UHF/UHF simultaneous receive 50 watts of output on
VHF and UHF « Optional VS-3 Bluetooth® headset ¢ Easy-to-See
large white backlight LCD e Controller attachment to the main Unit

IC-2300H | VHF FM Transceiver

* 65W RF Output Power » 4.5W Audio Output  MIL-STD 810 G
Specifications ® 207 alphanumeric Memory Channels e Built-in
CTCSS/DTCS Encode/Decode  DMS

O
New Ham Radio Outlet Coming Soon! IC O M

Tell Us Where To Build The Next Ham Radio Outlet Superstore!

ID-5100A Deluxe
VHF/UHF Dual Band Digital Transceiver
* Analog FM/D-Star DV Mode » SD Card Slot for Voice & Data

Storage * 50W Output on VHF/UHF Bands * Integrated GPS Re-
ceiver » AM Airband Dualwatch

ID-4100A | VHF/UHF Dual Band Digital Xcvr

* Compact, Detachabie Controller for Fiexible Installation ®
DV/FM Near Repeater Search Function » Apps for iOS™ and
Android™ devices » Wireless Operation with VS-3 & UT-137
Bluetooth® Headset & Module ® MicroSD Card Slot

IC-V'86 | vHF 7W HT

* 7W QutputPower Plus New Antenna Provides 1.5
Times More Coverage ® More Audio, 1500 mW Audio
Qutput * IP54 & MIL-STD 810G-Rugged Design
Against Dust & Water » 19 Hours of Long Lasting
Battery Life » 200 Memory Channels, 1 Call Channel
& 6 Scan Edges

IC-R30 | Digital/Analog Wideband Xcvr

* 100 kHz to 3.3 GHz Super Wideband Coverage ®
P25 (Phase 1), NXDNTM, dPMRTM, D-STAR Mode
 2.3" Large LCD Display & Intuitive User Interface
* MicroSD Card Slot for Voice & Data Storage » USB
Charging & PC Connection

IC-PW1 | HF/50 MHz Amplifier

» Wide freq. coverage - 1 kW from 1.8 MHz to 50 MHz (amateur bands
only) * Wide ALC adjustable range « Full duty cycle » Auto anten-
na tuner built-in » Auto AC input voltage selector is employed

For everyone who wanted an HRO store close to them... now is your

ultimate chance. Let us know now at: www.hamradio.com/newstore

“On most orders over $100 in the continental US, (Rural locations excluded.) * *Except 60M Band. ** *Frequency coverage may vary. Refer to owner's manual for exact specs. OST JULY 2020. The Icom logo is a registered trademark of icom Inc. Toll-free including
Haveail, Alaska and Canada. ANl HRO 800-lines can assist you. H the first line you call is busy, you may call another. Prices, specifications and descriptions subject to change without notice.



Inspiration...
Exploration...
Experimentation

Amateur

Radio

on the
lntemat:onal
Space Station—

ARISS

= Licensed hams (like you!) contact
the ISS via Amateur Radio voice,
packet/APRS, SSTV, and digital TV

= Students interview astronauts in
space and learn about life in
space, space research, and radio
science

= Hams on the ground experiment
with space communications

= Amateur Radio supports NASA
by providing ISS backup
communications

Your donations will help support
continuing operations and

Amateur Radio equipment upgrades
on the ISS.

Receive an ARISS
Challenge Coin
for a donation of
$100 or more

Go to www.ariss.org and click on
“Donate” to help keep Amateur
Radio in space!
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job done right the first time—and without breaking the

Expertlinears@Att.net

ExpertlLinears.com

Distributor for the Americas

EHPERT LINEARS

J4/’r’t€/’l'(fa LLC

Fully Automated Solid State Linear
Power Amplifiers

Most Technologically Advanced in the World!

Expert 2K-FA Expert 1.3K-FA

Expert 1.5K-FA
Expert 1.5K FA Product Review Nov 2019 QST

Superior Operating Capabilities

Built In Power Supply & Automatic Antenna Tuner
Follows Transceiver & Fully Remoteable!
Automatically Changes Bands, Antennas & Stores in Memory

The CPUs intelligently protect and control the linears plus produce
warning & alarm messages. Compatible W/Modern Transceivers.

See EVENTS
on our

Website

Sales & Expert Amps Service

% SPE Factory Trained over 8 years
% Warranty/Non Warranty Service/All SPE Amps

C01-2 COMBINER Available

EXPERT LINEARS AMERICA, LLC
PO Box 1224, Magnolia, TX 77353
Contact: Bob Hardie WSUQ 281-259-7877

Authorized Distributor for 5@ Linear Amplifiers
Tigertronics SignalLink USB

Operate the WSJT-X FT8 mode plus most other
sound card modes, including PSK31, Olivia, SSTV.
RTTY, CW and WINMOR to nama a few!

kc5pch2@Att.Net

\\ hen it comes to sound card interf: nothing beats the
Link USB’s combination of p ance, value. and
“use! Whether you're new to Digital operation, or an
experienced user, the SignaLink USB’s built-in sound card,
front panel controls, and simplified installation will get the
@®
bank! The SignaLink USB supports virtually all sound card
digital and voice modes, and works with virtually all
radios. It is fully assembled (made in the USA!) and comes
complete with printed manual, software, and all cables.
Visit our website today and see what all the buzz is about!

Signalink USB

Don’t miss our Summer Special!
Order online today at:

www.tigertronics.com
Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

(800) 822-9722
(541) 474-6700




FIRST IN TECHNOLOGY

O
ICOM
Be Active: 1C—705

Your New Partner for Field Operations
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*The antenna and antenna connector ; % _

in the photo are after-market products. ” é
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vox CaL RS CENT/F\X EX"D/SET SCAN

AF/RE/SQL <1? SPAN ~
: D-STAR

QUICK CEXIT

FUNCTION  (MLSCOPE

z <SSBICW/RTTYI AM/FM/

-

- DV> 10 W TRANSCENER

HF/50/1 44/430 MH

B HF/50/144/440 MHz Multimode, including the D-STAR DV Mode

l RF Direct Sampling System I Making your field operatlon ‘
* The down-conversion IF sampling method is used for 25 MHz and above. more fun and stylish [
i

l Real-Time Spectrum Scope and Waterfall Display
ll Large Touch Screen Color Display

B Compact and Lightweight Design * Approximately 1.1 kg, including the battery pack. Multi-Function |
I BP-272 Battery Pack or 13.8 V DC External Power Source E?;f‘l’;‘:

# Maximum Output Power 5 W (BP-272), 10 W (13.8 V DC)

Supplied Accessories
HM-243 Speaker-microphone, BP-272 Li-ion Battery Pack, OPC-2421 DC Power Cable

El v @ @ © wwwicomamERICA.COM For the love of ham radio.

©2020 Icom America Inc. The lcom logo is a registered trademark of Icom Inc. All other trademark remain the property of their respective owners.
All specifications are subject to change without notice or obligation. 31381



Enjoyiyourlistening experience more:. bhi
Swith a bhl DSP noise cancelmg product’

SPARant e U-?ZZ”'?) Barametric u‘!r.-':iz lisation e

AV | s~

- Powerful high perfomance audio processing system -
~— = 20W audio and parametric equalisation on all units | S
4- DSP noise canceling and Bluetooth versions available
- Fine-tune your audio to maximise your enjoyment
~ - Simple control of all DSP functions
1

| NEQ20B:DSPIQSTy Dec 2019

New ‘improved NES1 0-2MK4 8% m————Fasy to use portable
-5W audio power and gl in-line noise
the latest bhi DSP noise  [ealliati==W0|ESREl cancelling unit with
cancelling (8 to 40dB) ’ - 0% simple “real time
- Up to 65dB tone reduction SN B 2 | control of auqlo and
- Function switch on top of s DSP functions
speaker for ease of use High-performance audio processing

- Power on, filter on and ‘ removes noise on all bands so
DX encINEERING audio overload LED you can hear weak signals clearly!

DXEngineering.com -1-800-777-0703 wibhiHlidleomn GCGiocPorts -1.256-428-4644 £20¢

The Radio Club of
Junior High School 22

Bringing Communication to Education Since 1980

DONATE YOUR RADIO
Radios You Can Write Off - Kids You Can't

* Turn your excess Ham Radios and related items into a tax break for you
and a learning tool for kids.

* Donate radios or related gear to an IRS approved 501(c)(3) charity.
Get the tax credit and help a worthy cause.

- Equipment picked up anywhere or shipping arranged.

sy il Call Now 516-674-4072

New York NY 10002 emall: crew@wb2jkj.org www.wb2jkj.org
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Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-647-1800

The First Choice of Hams Around the World!

HAM-IV - $709.95
The Most Popular Rotator
in the Worid!

For medium communications arrays up
to 15 square feet wind load area. Has
5-second brake delay, Test/Calibrate
function. Low temperature grease
permits normal operation down to
-30 degrees F. Alloy ring gear
gives extra strength up to 100,000
PSI for maximum reliability.
Precision indicator potentiometer.
Ferrite beads reduce RF susceptibility. Cinch plug
plus 8-pin plug at control box. Dual 98 ball bearing
race for load bearing strength and electric locking
steel wedge brake prevents wind induced movement.
North/South center of rotation scale on meter, low
voltage control, max mast 2'/16".

HAM-VI - $809.95 with DCU-2

HAM-VII - $959.95 with DCU-3

V Rotator Specifications

Wind Load Capacity (inside tower) 15 square feet

Wind Load (w/mast adapter) 7.5 square feet

Turning Power 800 in.-bs,

Brake Power 5000 in.-bs.

Brake Construction Electric Wedge

Bearing Assembly Dual race/96 ball bearings

Mounting Hardware Clamp plate/steel U-boits

Control Cable Conductors 8

Shipping Weight 2 1bs.

Effective Moment (in tower) 2800 ft-Ibs
New!

Tailtwister Rotators.

Press a memory button or dial in your beam heading or let Ham Radio
Deluxe (or other) take control. Your antenna auto rotates precisely and

safely to your DX.

hygamo HF Rotators

TAILTWISTER

SERIES Il - $869.95

For Large Medium Antenna Arrays
up to 20 sq. ft. wind load.

Has 5-second brake delay, Test/
Calibrate functions. Low temp grease,
tough alloy ring gear, indicator
potentiometer, ferrite beads
on potentiometer wires,
weatherproof AMP

connectors plus 8-pin plug at
control box, triple bearing race
with 138 ball bearings for large load bearing,
electric locking steel wedge brake, North/South
center of rotation scale meter, low voltage control,
2'/16" max mast. MSHD, $139.95. Above tower
heavy duty mast support. T2X, HAM-IV, HAM-V,
HAM-VI. Accepts 17/s-25/s" OD.

T-2XD2 - $979.95 with DCU-2

T-2XD3 - $1039.95 with DCU-3

Wind Load Capacity (inside tower) 20 square feet

Wind Load (wimast adapter) 10 square feet

Tuming Power 1000 in -bs.

Brake Power 9000 in.-fbs.

Brake Construction Electric Wedge

Bearing Assembly Triple race/138 ball bearings
Mounting Hardware Clamp platefsteet U-bolts
Control Cable Conductors 8

Shipping Weight 311bs.

Effective Moment (in tower) 3400 ft.-lbs

Hy-Gain Programmable DCU-3
Digital Rotator Controller
DCU-3 - $499.95

Hy-gain DCU-3 Digital Controller lets you program 6 beam headings!
Gives you full automatic or manual control of your hy-gain HAM or

DCU-3 automatically jogs your antenna free and safely unlocks it before rotating begins (great for older
rotators with "sticky” brakes) then turns off your motor before reaching its final heading. Your antenna gently
coasts to a stop before the brake re-locks -- greatly reducing damaging overshoots and extending rotator life.
Simply press Left and Right buttons for full manual control and fine tuning.

Bright blue LCD shows current, dialed in and computer controlled beam headings in one degree increments

and your call.

Calibrate lets you accurately match your display to your true beam heading. Has USB/RS-232 ports for
computer control. Adjustable LCD sleep time. Field upgradeable firmware. 8.5Wx4.3H x9D".

110 VAC. Order DCU-3X for 220 VAC.

DCU-2 Digital Rotator Controller - $459.95
Like DCU-3, but less programmable memories. 110 VAC.
Order DCU-2X, for 220 VAC.

YRC-1 - $369.95

damage. Costs less than repairing!

Hy-gain YRC-1 - more features, more robust, far less prone to lightning

Easy-to-use -- dial in your beam heading and tap GOTO button. Exclusive 180
degree AutoReversal™ for fast longpath operation. All DCU-2 features. Bright
blue LCD shows current, dialed-in, computer controlled beam headings, call. USB port for computer
control. Extra heavy-duty AC power supply. Fast variable DC motor minimizes overshoot. Intuitive
menu. Field upgradeable. For Yaesu G-800/1000/2800/G450/650. AC or DC motors.

YRC-3, $449.95. Like YRC-1 and adds 6 memories.

CD-45I1 - $499.95

For antenna arrays up to 8.5 sq. feet
mounted inside tower or 5 sq. ft. with
mast adapter.

Low temperature grease good to -30 F
degrees. New Test/Calibrate function.
Bell rotator design gives total weather
protection, dual 58 ball
bearing race gives
proven support. Die-cast
ring gear, stamped steel
gear drive, heavy duty, —
trouble free gear train, North center scale, lighted
directional indicator, 8-pin plug/socket on control
unit, snap-action control switches, low voltage
control, safe operation, takes maximum mast size
to 2'/16 inches. MSLD light duty lower mast support
included.

CD-45D2 - $599.95 with DCU-2

CD-45D3 - $659.95 with DCU-3

Wind Load Capacity (inside tower) 8.5 square feet

Wind Load (wimast adapter) 5.0 square feet

Tuming Power 600 in-bs,

Brake Power 800 in.-lbs.

Brake Construction Disc Brake

Bearing Assembly Dual race/48 ball bearings
Mounting Hardware Clamp plate/stee! U-bolts
Control Cable Conductors 8

Shipping Weight 221bs.

Effective Moment (in tower) 1200 ft.-lbs

AR-40 - $399.95

For compact antenna arrays and

large FM/TV up to 3.0 square feet wind
load area.

Dual 12 ball bearing race. Automatic
position sensor never needs resetting.
Fully automatic control - just dial and
touch for any desired location. Solid
state, low voltage control, safe and
silent operation. 2'/16 inch maximum
mast size. MSLD light duty lower
mast support included.

AR-40 Rotator Specifications

Wind Load Capacity (inside tower) 3.0 square feet

Wind Load (w/mast adapter) 1.5 square feet

Turning Power 350 in.-ibs.

Brake Power 450 in.-Ibs.

Brake Construction Disc Brake

Bearing Assembly Dual race/12 ball bearings
Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 5

Shipping Weight 14 Ios.

Effective Moment (in tower) 300 ft.-lbs

AR-500 Rotator/Controller - $169.95
UHF/VHF/6-Meter, MFJ-1886 Rotator/Controller and

Remote. For use of small VHF/UHF, 6M, TV, FM, the

| MFJ-1886 wide band receiving loop and other light-

weight ham antennas. Rotator is built in a weather-
proof one piece cast aluminum housing with precision
all metal gears, steel thrust bearings and
automatic braking. Includes rotator,
controller, remote, clamps, and all

hardware.AR-500 remembers up to

12 directions even after a power
outage! Use remote control or direct
console. Displays location and relative
position.

o=
h -EA g '" Antennas, Rotators & Towers 308 Industrial Pk Rd, Starkville, MS 39759 USA
» Sales/Tech: (662) 323-9538 m FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Add shipping. Prices and specifications subject to change. ©2016 Hy-Gain.

HAMIV_DCU3_052113_QST_090619DS
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__ . 2 R e e The Different Memory Types

— ~ ~ that your radio uses
Band A S Band B S Limit Memories Hyper Memories

417 unique radio Programmers... Check for your radic
www.rtsystems.com

SYSTEMS
Available from RT Systems or Your Local Radio Dealer
800-476-0719 | www.rtsystems.com RADIO PROGRAMMING MADE EASY

Personal Assistance Mon.-Fri., 9:00-6:00 EST, Other Times and Sat. by Appointment “You fail only when you cease to try.” - Albert Einstein

.THE WIREMAN, INC"H Radio Direction Finder

“ CCERTIFIED QUALITY " © KN2C DF2020T Kit
800-727-WIRE ( 9473! - Useful for 100~1000MHz

Reéeiving

Still, gangsumganeraswas! Map Plotting Program
MledQﬁW' re, Cable, Connectors, Accessories,and On Google Earth™
with GPS Data
On Sale $398
www.kn2c.us

I Antenna
Area
EIAH
100 MPH
TASHJIAN e
WT-51 12 $3,550
TOWERS wis7 [ same ,
- > g " < . -
CORPORATION M-237 20 m
Engineered Towers L35 18 |[ ssos0 Receiving Antennas
Tashjian Towers are engineered to hold today’s LM-354HDSP 45 $9,050 ]
bigger amateur antenna. Tashjian Towers are rated LM-470 24 $10,200 for the Radlo Amateur
t ts th t ANSI EIA RS 222 Standard, z 2
ey syl ) 154 L IERIE L * Receive a broader range of signals
Rev. “H". Stamped plans to your specific wind DX 70 r $15.300
speed, topography are available by experienced e = you would not be able to hear.
reglstered professional civil engineers. e - smmm * Includes thoroughly modeled and
Superior Strength & tested antenna designs.
Tashjian uses ASTM A513 1026 Type 5 tubing for DX ® D210 « Make more contacts on the low-
tower legs. This high strength tubing allows for DX-100 A $28,500 3 3
larger antennas at code wind speeds. W towers DX-100HD 40 $31,500 bands, including 630 and 2200 meters.
have pulley frames on one side, LM tower 2 sides, TM-370HD 28 $12,350 * Get better receiving performance in
and DX towers all three sides. TM-490HD 42 $16,600 smaller spaces
All Tashjian Towers include the tower base, an TM-5100HDR 32 $26,750 !
operation manual, and winch. Delivery or lead time
are 3 months but currently building towers to ship from stock. Cost to ship a Tashjian ARRL ltem No .G789
Tower is lower than other crank up tower manufacturers. Installation is available in
California by Tashjian Towers a licensed contractor in Ca.
. Tashjian Towers Corporation (Formerly Tri-Ex Towers Corp.)
4 2765 S. Temperance, Fowler Ca 93625
Phone: (559) 834-4300
www.tashtowers.com * Email Norman@tashtowers.com for personalized service
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Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

MFJ G5RV Antennas

Operate all bands 10 through 160 Meters with a single wire antenna!

The famous G5RV
antenna is the most
popular ham radio
antenna in the worid!

Use horizontally or as Inverted Vee or Sloper
with just one support. 1500 Watts.

Operate all bands 80-10 Meters with
an antenna tuner and even 160M with

MFJ All Band Classic Doublet

MFJ 102 foot a//
band doublet covers
160-6 Meters with

balanced line tuner.

Super strong custom =

fiberglass center MEJ1777

ground.

Fully assembled with ceramic end and
fiberglass center insulators. Hang and Play™

It’s an efficient, a//
band 102 foot long
antenna — shorter than

an 80 Meter dipole. Has  _ ; e insulator
3 5 foot ladder line add coax, rope to hang and you're on air! Televasshass $79.95
MFJ-1778 matching section ending in MFJ-1778M, $59.95. Half-size, 52 foot on 100 foot
S0-239 connector for your coax G5RV JUNIOR for limited space. 40-10 Meters  ladder line.

Glazed ceramic end insulators. 1500 Watts.

$69.95

RF Isolator

MFJ-915 RF Isolator prevents unwanted
RF from traveling on the outside of your
coax shield into your transceiver. This
unwanted RF can cause painful RF
“bites” when you touch your microphone
or volume control, cause your display
or settings to go crazy, lock up your
transceiver or turn off your power supply.
In mobile installations, stray "
MFJ-915

RF could cause your car to do

funny things even blow your $ 39 95
car computer. Clear up these -
problems, plug an MFJ-915 between your
antenna and transceiver, 1.8-30 MHz,

1500 Watts. 5 x 2 inches.

MFJ-919, $69.95. 4:1 current balun,1.5 kW.
MFJ-913, $39.95. 4:1 balun, 300 Watts.

feedline. with tuner. Full 1500 Watts.

True 1:1 Current

Balun & Center Insulator
True 1:1 Current Balun/Center
Insulator forces equal radiator
currents in dipoles for true dipole
radiation pattern. Reduces coax
radiation and field pattern
distortion — your signal goes
where you want it. Reduces TVI,
RFl and RF hot spots. Don't
build a dipole without one!
50 hi-permeability ferrite beads
on high quality RG-303 Teflon®
coax and Teflon® SO-239.

2-Position Antenna Switch
At MFJ-1702C, $49.95. 2-position antenna
\:} switch, lightning surge protection, center ground.
S0-239s.
Lightning surge protectors
MFJ-270, $24.95. 400W. MFJ-272,
$34.95. 1500 W. Gas discharge tube shunts
5000 amps peak.< 0.1 dB loss. 1 GHz. SO-239s.
MFJ-16C06, $9.45. 6-pack glazed ceramic
end/center ant. insulators.
-~ MFJ-16B01, $24.95. Molded high strength
center insulator. SO-239.
MFJ-16D01, $9.95. 450 Ohm fiberglass
end/center insulator with ladder line stress relief
and SO-239 mount.
MFJ-18H100, $44.95. 100 feet, 450 Ohm
ladder line, 18 gauge copper clad.

FJ-91 8

$39.95

1.5kW 1.8-30 MHz. Stainless steel hardware.
14 gauge stranded copper wire is directly
connected to your antenna. 5 x 2 inches. Heavy
duty weather housing.

80-10 Meter End-Fed Half Wave antenna
Cover all bands with one single wire and no tuner!

EFHWs naturally resonate on the 1/2-wave

fundamental frequency and odd/even
harmonics. Covers 80/40/30/20/17/15/12/10

Meters without traps, stubs or resonators.

Broad-band matching transformer at feed
point gives SWR so low you may never need a
tuner. Compensating inductor optimizes SWR.
800 Watts SSB/CW. 132 feet jacketed antenna
wire.

MFJ-1984HP, $89.95. Like MFJ-1982HP
but 40-10M. 66 feet jacketed wire.

See www.mijenterprises.com
for 30 Watt QRP and 300 Watt models.

OCFD Dipoles

MFJ-1982HP
$1 09 95 Get-on-the air on all bands 80-10 Meters
L with just one wire and one support (pole or tree)

and no tuner or long counterpoise.

Installs anywhere in minutes! Rugged
insulated-wire radiator prevents detuning when
contacting limbs/branches. “No-snag” end
insulator slides over branches, leaves.

Toss over a high limb for inverted-V or sloper
or go vertical with an inverted-L.

Dark jacketed wire is virtually invisible — don't
let antenna restrictions keep you off the air!
Great for emergencies.

No tuner needed!
All band 80-10M EFHW antenna

Dual Band Dipoles

Smgle Band Dipoles

MFJ-17758, - Ultra high No tuner needed!
$99.95. Operate O O quality center . MFJ Off-Center Fed Dipoles use
80/40 Meters with a ) fed dipoles . MFJ's exclusive ExactRatio™
short 85 foot dipole. , MFJ-17758 ‘ give years of ( W (= RF broadband transformer to
Full-size on \, - $1 09 95 troublefree s A e ) give low SWR and maximum
40 Meters with ) 5040 Meters C . service. Custom bandwidth on 40/20/10/6 Meters.
ultra-efficient MFJ-1779A injection-molded UV resistant MFJ-2012 A Guanella current balun kills
end-loading on 80 Meters. 1500 Watts. Super- center insulator has built-in $89_95 feedline radiation, pattern distortion
strong custom molded center insulator with 160Mm,265ft.  S0O-239 and hanging hole. 1500 Watts SWR shifts, RFI and noise pickup. ‘
S0-239 connector and hang hole. Ceramic end MEJ-1779B Clazed ceramic end insulators. Tnstall anvwhors and aet the Sama
insulators. 7-strand, 14 gauge hard copper wire 7-strand, 14-ga hard MFJ-2010 sy s

. ' . 95 s 19-gauge han predictable performance regardless
No tuner needed! $59- copper antenna wire. 1500 $69_95 e lenoflt. You at cround

80-40M, 135ft  Watts. Use horizontally or as 300 Watts ok getg

MFJ-17754, $69.95. Like MFJ-17758 but is
only 42 feet. Operate 40/20 Meters. Full-size on
20 Meters, ultra-efficient endloading on 40
Meters. 1500 Watts.

reinforced gain over verticals. Use
horizontally, inverted vee, sloper.
98% efficient, 14 gauge, 7-strand
copper wire, ceramic end insulators.

MFJ-1779C

$39.95

20-6M, 35 ft.

sloper or inverted vee. Simply
cut to length with provided
cutting chart.

= =
MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 ViS4 (=5 R i [pay pallgites
Phone: (662) 323-5869 m Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. kil

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc. MFJ_1778_MFJ_1982HP_021417_QST_0920190S
* 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ
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Ultimate
Crimp Kit™

Crimp-Ons FREE SHIPPING

Excellent quality, no bargain on all orders over
basement stuff here. Adapters & $73.00 to any United
connectors P W States address.
for most 7 =

types of
connections.

in a box. Get them with
or without radios installed.
Fits most FM mobiles &
Lseveral HF radios, too.

S

Premium Bury Flex, USA-400 & BT New ltem!!

USA-240 coax jumpers with your VA VW HybridDX.’:“ HF antenna.
choice of UHF, Type N, BNC, SMA, Get on 80M in less than
TNC & Mini-UHF Connectors. | ' 80 ft.

www.qsradio.com



MFJ 20/1 7/15/12/10/6 Meter Hexbeam

Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

MFJ Cobweb Antenna

6-Bands: 20/17/15/12/1 0[6 M...Outstandmg Performance!

Restricted space spoiling your
operating fun? MFJ Cobweb puts
your call back on the map!

This six-band (20, 17, 15, 12, 10, 6 Meters)
full half-wave Cobweb Antenna is perfect for
restricted space or portable operation. Sky-gray
fiberglass spreaders and nearly invisible wire
elements (flat 9 x 9 x '/2 feet square. 8 pounds),
blend in with your surroundings while standing
tough against nasty weather.

Outstanding performance! Horizontally
polarized for less local noise pickup plus solid
gain over verticals will allow you to work DX
easily — even on QRP. Omni-directional. No
radials needed! Works great at low heights. Low
SWR is due to MFJ's exclusive Spider-Match™
broadband network. Use lightweight TV hard-
ware to mount on your chimney, balcony, mast.
Low in cost, but big on performance. MFJ
Cobweb Antenna turns your space problem into
a stack of QSL cards from far away places.
MFJ-1836HK34, $139.95. Add-on kit

adds 40/30 Meters to MFJ-1835/1835H and
MFJ-1836/MFJ-1836H cobweb antennas.

40-6 METER Cobweb Super Heavy-Duty, 1.5 kW

New! Super heavy-duty 40-6 Meter Cobweb Antenna. Built to survive harsh northern winters, heavy snow,
ice and strong winds — has super-strong large diameter fiberglass and heavy-duty 14 gauge stranded hard copper
wire. 8-bands: 40, 30, 20, 17, 15, 12, 10, 6 Meters, 1500 Watts. Turning radius: 12 feet, 23 Ibs.

MFJ-1836

$269.95

300W SSB/CW

Now Includes
6 Meters!!!

MFJ-1836H

MFJ-1838

$459.°

3-Element Hexbeam

improved bandwidth, superior
front-to-back ratio and
low SWR!

MFJ takes the HexBeam's
unique balanced-tension frame-
work to a new level with rugged
mounting hardware, exceptionally
durable spreaders and sliding
antenna-wire guides — designed
to ensure years of reliable

Six Stacked
Monobanders!

MFJ-1856

$729.95

MFJ-1846

$559.95

20/17/15/12/10/6 Meters

MFJ-1848

$779.95

Includes 40/30 Meters

New MFJ HexBeams deliver solid gain and directivity on
20/17/15/12/10/6 Meters with two elements on each band.

MFJ uses an updated G3TXQ element configuration for excellent gain,

MFJ Isolator and 1:1 Balun

MFJ-915, $39.95 Stop
RF traveling down coax
line, painful RF “bites” and
erratic operation. 1.5 kW
1.8-60 MHz. 2W x 5H",
S0O-239s.

MFJ-918, $39.95
True 1:1 Current
\ balun & center insulator

in dipole elements.

\forces equal antenna currents

MFJ Enterprises,
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ Dry Dummy Load

MFJ-260C,
$49.95. Air-
cooled, 300 Watt
dry dummy load
with a noninductive
resistor in a perfo-
rated metal housing. SO-239 con-
nector. Full load 30 seconds. Silk-
screened derating curve to 5 min-

utes. SWR below 1.1:1 to 30 MHz,

1.5:1 from 30 to 650 MHz.

service.

MFJ-1846, $559.95. 6 Bands:
20/17/15/12/10/ 6M, 2-elements
per band, full 1500W. 25 Ibs.

11 ft.turning radius.

MFJ-1848, $779.95. 8 Bands:
20/17/15/12/10/ 6M, 2-elements
per band; 40/30M, single
elements, full 1500W. 28 Ibs.

14 ft. turning radius.

www.mfjenterprises.com

MFJ 2-Pos. Antenna Switch

MFJ-1702C, $49.95.
2-position antenna
switch has center
ground, auto grounding
of unused position,
handles 2.5 kW PEP

and works to over 500 MHz. Lightning

surge protection. Quality SO-239
connectors, heavy duty diecast.

MFJ-1704, $109.95. Like
MFJ-1702C but has 4 positions.

MFJ-1856 is six individually
stacked monoband yagis!

6 Bands: 20/17/15/12/10/6M.
Full 1500 Watts.

Three full-size elements on
each band gives high gain,
high front-to-back ratio and
wide bandwidth. Works great at
20 feet. 30Ibs. 17 feet turning
radius. Ideal for a small rotator
like hy-gain's CD-45I1, $449.95.

MFJ G5RV Antenna

MFJ-1778, $69.95.
G5RV antenna covers
160-10 Meters with
antenna tuner. 102 ft.
long. Inverted vee or
sloper. Use on 160
Meters as Marconi. 1500 Watts.
Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end
insulators. Hand-soldered. Add coax,
some rope and you're on the air!

Inc. 300 Industrial Pk Rd, Starkville, MS 30750 v25A I =y R ey et 8

M5IE

* 1 Year No

Add shippinai Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
atter What™ warranty + 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_1836_021417_QST_110819DS



KENWOQOD

M\G(\
\\J "The Kenwood TS-890S has the highest RMDR of any radio | have ever measured."

- Rob Sherwood - NCOB - December 2018
HF/50MHz TRANSCEIVER

3 kinds of dynamic range make for top-class performance. 500Hz / 2.7kHz / 6kHz / 15kHz (270Hz Option)

7 inch Color TFT Displa

» Roofing frequency sampling band scope
» Band scope auto-scroll mode
» Multi-information display including filter scope
- Clean and tough 100W output
» Full Down Conversion RX

» High Carrier to Noise Ratio 1st LO

Built-in high-speed automatic antenna tuner
» H-mode mixer

32-bit 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

Customer Support: (310) 639-4200

www.kenwood.com/usa

ADS#02019



MFJ Ma

MFJ 36-inch magnetic loop anten-
na lets you operate 7 to 22 MHz or
10 to 30 MHz continuously -- includ-
ing the WARC and MARS bands!
Easily handles a full 150 Watts on
SSB/CW/Digital for any transceiver.

Ideal for limited space -- apart-
ments, small lots, motor homes, attics,
or mobile homes.

Work exciting DX with low angle
radiation and local close-in contacts
with high angle radiation when mount-
ed vertically.

Super easy-to-use! MFJ remote
control auto tunes to your desired

band. Fast/slow tune buttons, Cross-
Needle SWR/Wattmeter lets you quick-
ly tune to your exact frequency. No
control cable needed.

World’s most efficient small loop
antenna has all welded construction,
welded butterfly capacitor with no rotat-
ing contacts, large 1.050 inch diameter
aluminum radiator -- gives you highest
possible efficiency.

Every capacitor plate is welded for
extremely low loss and polished to pre-
vent high voltage arcing. Nylon bear-
ing, anti-backlash mechanism, limit
switches, continuous no-step DC motor
gives smooth precision tuning. Heavy-
duty ABS plastic housing has ultraviolet
inhibitor protection.

MFJ-1782, $459.95. Like MFJ-1786
but with fast/slow tune manual remote
control.

MFJ-1780, $369.95. 20-10 Meters, 150
Watt Portable 24x24x24"
box fan loop with carrving
handle. Highly efficient all-
welded contstruction, no-
rotating contact butterfly
capacitor. Fast/slow tune
remote control. No control cable needed. See
OST July 2019 review.

MFJ-1780XX, $449.95. Like MFJ-1780
with auto band tune remote control,
SWR/Wattmeter.

netic Loop Antennas

Build your own Mag loop!
Motorized Butterfly Capacitors

1&

-

Super low loss butterfly
capacitors, no rotating con-
tacts, all plates welded with
no mechanical electrical
contacts. Anti-backlash
mechanism. DC motor
with gear reduction box.
Handles at least 150 Watts
SSB/CW/Digital. 3
1. p/n: 282-1786, $189.95.
11-128 pF. :
2. p/n: 282-1788, $249.95. 4

15-260 pF.
3. p/n: 80-1786-2SM, $249.95. 5
Auto band selecting remote con- ’
troller with SWR/Wattmeter.
4. p/n: 80-1782-2, $79.95.
Manual remote control, L
fast/slow tune buttons. 7
Butterfly Capacitors *
5. MFJ-19, $79.95. 12-67 pF. P
6. MFJ-23, $109.95.18-136pF. /
7. pin: 729-0142 $19.95.6:11 | 8
vernier gear reduction drive \\./,
for loop tuning capacitor.
8. 36-inch Aluminum Circular Loop
with Integrated welded capacitor
and mast mounting brackets
p/n: 10-1786-11, $129.95. 1.05 inch
OD heavy duty tubing.

See MFJ Youtube reviews at: https:/m.youtube.com/results?search_query=mfj

MFJ Magnetlc Loop Tuners, 150 Watts

e |
/. _MFJ-58B, |

PVC Cross
Loop support.
60-40M, 20-15M,
-10M | loop wir

“.wirej clips.

Turns any wire loop into a small,
high efficiency multi-band transmit-
ting magnetic loop antenna! Work the
world on 3.5 to 30 MHz with a full 150
Watts SSB/CW/Digital. No ground, radi-
als or counterpoises needed. Very quiet
receiving antenna -- you'll hardly
notice static crashes. High-Q reduces

QRP Mag Loop Tuner

9232 arg:r::;sa\gggk
“*é $6995 case, window,
tree, etc. into a
small, high efficiency trans-
mitting loop antenna! Oper-
ate 40-10 Meters with in-
cluded flexible wire loop (80/60 Meters
with your bigger loop). No counterpoises,

radials, ground needed. 25 Watts. Very T

quiet reception. Hi-Q reduces QRM,
overload, harmonics. Great for apart-

VIDEOS: https:/im,youtube com/results?search_query=MF J-9232

AR-500
ments, antenna restrictions, portable ops. $1 6995

QRM, overloading, harmonics. Perfect
for apartments, antenna restricted
areas and portable operation.

A 13" wire loop covers 30-20 Meters
(4' for 17-10M; 7’ for 20-15M; 28’ for
60-40M; 50’ for 80M). Tune any shape
loop -- circle, square, rectangle, etc.

A wire length gives about 1.5 to 1
frequency range (i.e.7-10, 18-28 MHz).
MFJ low loss Butterfly loop tuning
capacitor has no rotating contacts.
Easy-Carry handle. Mount for PVC
Cross loop support on cabinet top.

MFJ-936B, $299.95. Antenna cur-
rent meter, Cross-Needle SWR/Watt-
meter. 9'/:Wx5':Hx9'/.D inches.

MFJ-935B, $249.95. Antenna cur-
rent meter. 6'/sWx5'/2Hx9'/2D inches.

MFJ-933, $209.95.6%4Wx5'/:Hx9%2D".

Antenna Rotator
Perfect for magnetic loops, VHF/
UHF, small HF beams, TV, FM
antennas. Weather-proof cast

. aluminum housing with precision
. all metal gears, steel thrust

= bearings and automatic braking.
= Includes rotator, controller, re-
mote con-
trol, clamps,
hardware.
12 Mem-
ories. Digital
display.
110/220 VAC.

MFJ Low-Noise
Receiving Mag Loop

Clearly hear sig-
nals 50 KHz to 30
MHz you never
knew existed.
Power line noise
and static disap-
pears. Rotating
MFJ-1886 elimi-
nates interfering sig- g
nals or greatly
peaks desired signals. Excellent anten-
na and preamplifier balance gives deep
null. Gives excellent strong and weak
signal performance without overload.
Fully protected state-of-the-art push-pull
Gali MMICs preamplifier gives you high
dynamic range, low IMD and 25 dB of
low noise gain. Use inside or outside.

MFJ Tripods/Masts

Strong, black steel triangular braced
base. Non-skid feet, strong mast locks.
MFJ-1919, $109.95, Supports 100 Ibs.
Extends a whopping 7.8 ft. Base spreads
up to 4.8 sq. ft. 1.4” dia. mast. Collapses
to 54" by 6" diameter. 9°: Ibs.
MFJ-1919EX, $179.95. Tripod plus mast.
18’ extended. 5’ collapsed. 1/8” wall,
3/4” dia. top, 1'/2" dia. bottom.15 Ibs.

MFJ-1918, $69.95, 6'extended. 38”
collapsed, 6% Ibs.
MFJ-1918EX, $109.95. Small tripod
with extension mast. 9'/2’, 3.8 ft. col-
lapsed. 3/."top, 1” bottom. 6.5 Ibs.

/ MFJ-1886 '\

5289°
Receive Loop
with Bias-Tee

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, MS 39759 2 el L

Phone: (662) 323-5869 ®* Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.
Add shipping. Prices and specifications subject to change. (c) 2017 MFJ Enterprises, Inc.
* 1 Year No Matter What™ warranty + 30 day money back guarantee (less s/h) on orders direct from MFJ

=
=
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nUSA
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CABLE X-PERTS, INC.
Connecting You {o the World

A Name You Can Trust

1-800-828-3340

FOR PREMIUM
ELECTRICAL
PERFORMANCE
FROM
YOUR EQUIPMENT

Private labeling at no charge.

Our quality products

are also carried at:

| Ham RABIo.OureT |

@- c

We take great pride in our work!

Custom or Ready-Made
Coaxial Assemblies

Visit us on-line for cable
selection and great prices.

Made in the USA

7 Serving You Since 1989 -5

. Direct burial cables with glued heat shrink tubing.

Contact us

L

for details.

www.CableXperts.com

r board with eight relays

M Remote control eight
devices via radio audio.

Password protection
against unauthorized
entry. Unique board ID
N Comes assembled
£ ? ; % with relays. 4.5" x 25"
Intultlve Circuits, LLC

Voice: (248) 588-4400 DTMF-8 $119%

hitp://www.icircuits.com Visa * MC ¢ Prepayment

‘]D

RF Patch
]

Electronics, Inc.

and Connectors &

Full Line of Crlmpers &
RF Connectors at...»

www.Debcoelectronics.com

110

Still Struggling With
Your 20-Year-Old
Repeater Controller?

- —

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories
Arcom

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

PROMOTING THE USE OF TEN METERS SINCE 1962

Ten-Ten International Net, Inc.

Awards - QSO Parties - Special Events - Paperchasing
NETS DAILY (except Sunday) on 28,380 and 28.800 at 1800z

CHECK US OUT ON THE WEB
www.ten-ten.org / www.10-10.0rg

1343 Vernon Ter San Matec CA 94402-3331

POCKET

By Thomas J. Glover

All the
information ==
you'll ever need i)
is right at your =2
fingertips!

omas J, Gloyer

This handy pocket-sized guide features
tables, charts, drawings, lists, and formulas
especially useful for radio amateurs,
contractors, students, travelers, electronics
hobbyists, craftspeople, and engineers and
technicians in virtually every field.
Embossed with ARRL'’s logo and logotype
—making this a particularly special edition.

ARRL Item No. 1148

Only $12.95*
’ “pius shipping and handing
/A \
(RE ” ARRL AMATEUR RADIO’

.0 www.arrl.org/shop

QST 2/2020

Audio, B+, Filament & Power
Transformers & Inductors

:mi

Tel:(716) 630-7030 Fax (716) 630-7042

HAMMOND
MANUFACTURING

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Plastic, Die-cast & Metal Enclosures
= Aluminum & Steel Chassis

WWW. hammondmfg com

Racks, Rack Cabinets
& Accessories

.,_.—

rrf:"

Canada
Tel:(519) 822-2960 Fax:(519) 822-0715

July 2020



MFJ ANTENNAS

MFJ Wire Antennas MFJ Vertical Mounted Antennas

G5RV -- Most popular antenna in the world! MFJ 6-Band Cobweb Antenna
Operate 80-10 or 40-10M with tuner. 14 gauge, MFJ-1836H, $299.95. Six-bands:

7-strand copper antenna wire. 1.5kW. 32.5’ Iad-. C 20/17/15/12/10/6 Meters, 1.5 kW. Per-
der line matching section with SO-239 for coax. fect for restricted space. Nearly invisi-
MFJ-1778, $69.95. 80-10M. 102 feet long. ble. 9x9x'/: feet, 8 Ibs. Outstand-ing
MFJ-1778M, $59.95. 40-10M. 52 feet long. performance! Horizontally polarized

End Fed Half Waves gIVGS less noise, more gam over verti- |

- cals. Omni-directional. No radials Ry
Opse(;'_a;g 24%:13-:" ;t;);f(;héltwlth one support/no tuner. needed! Works great at low heights. Low SWR

MFJ-1982HP, $109.95. 800 Watts. MFJ-1836, $269.95. Like MFJ-1836H, but 300 Watts.

MFJ-1982MP, $79.95. 300 Watts. MFJ 4-Band Dipole Octopus Antenna
MFJ-1982LP, $59.95. 30 Watts. Octopus antenna hub turns ham- ol o S
2 B e

40-10 Meters, 66 feet: sticks into four balanced HF/VHF/UHF
dipoles! Rotate for maximum signal,
MFJ-1984MP, $69.95. 300 Watts. minimum QRM/noise. Mount low for
MFJ-1984LP, $49.95. 30 Watts. local NVIS, high for DX. Perfect for

. portable, limited space, HOAs, camp-
¥ 2tfva (_:ci‘rtlterrt F"ed DI%?IeéS ( I ( ‘) ing, ARES. Balun. No tuner needed.
'g. t.e'.g ng' U?I y '”V';;Fj l';’ets MFJ-2104, $289.95. Includes 8 hamsticks for 75/40/20/15 M.
you directivity and gain (see website). MFJ-2100, $119.95. Hub only. Use eight hamsticks.
MFJ-2012, $89.95, 40/20/10/6 Meters, 1500 Watts. 67 ft.

MFJ-1984HP, $89.95. 800 Watts.

MFJ-2010, $69.95. 40/20/10/6 Meters, 300 Watts. 67 ft. MFJ Multi-Band Verticals, no radials needed'
MFJ-2014, $119.95. 75/40 Meters, 1500 Watts. 122 ft. Low angle radiation lets you
MFJ-2016, $149.95. 160/75/40 Meters, 1500 Watts. 240 ft. easily work far-away, rare DX!
MFJ-2013, $89.95. 60/30 Meters, 300 Watts. 86 ft. Efficient end loading gives

Dual Band 80/40 or 40/20 Dipoles, 1.5 kW  Maximum radiated power.

1500 Watts SSB/CW/Digital.
MFJ-17758, $109.95. 80/40 Meters, 95 — P bt
feet long, ultra-efficient end-loading Low SWR. Omni-directional. No

7-strand, radials or antenna tuner needed.
g" 80 Mteters. Nottur)er nle?ded. 14 gauge Low profiles blend into any sur- |
o g Bl el - copper wire. roundings. Mount them anywhere
SUikn SOFac: henahold: Connect coax \ ground level, roof tops, apart-
MFJ-17754, $69.95. 40/20M, 42 ft. directly. j ments houses Small it ¢
MFJ All Band Doublet Efficient high-Q coils. High power alr-wound choke balun.

Super strong fiberglass center insulator pro- MFJ-1796, $339.95. 6 bands: 40/20/15/10/6/2M, 12 feet.
vides stress relief for included 100 feet ladder MFJ-1797, $369.95. 7 bands:40/30/20/17/15/12/10M. 23 ft.
line. Ceramic end insulators. 1500 Watts MFJ-1797LP, $339.95. Like MFJ-1797, but only 9 feet tall.
SSB/CW/Digital. Narrower bandwidth on 40 Meters.

MFJ-1799, $449.95.10 bands: 80/40/30/20/17/15/12/10/6/2M. 20 ft.

MFJ 1.5 kW Dipoles ; B
7-strand, 14-ga. copper wire.Ceramic insu- ' MFJ-1799X, $399.95. Like MFJ-1799, but less 80M.

lators. Center insulator with SO-239 - v MFJ 43-foot Vertical, 160-6 Meter
MFJ-1779C, $39.95. 20-6M, 35 feet. o MFJ-2990,$399.95. High performance 43 foot verti-

MFJ-1777, $79.95.102 foot, 160-6 Meters with Built-to-last. Solid fiberglass rod, aircraft aluminum tubing.
tuner/balun. Extremely low feedline loss. O EO 5 models: Choose your bands 80-2 Meters

MFJ-1779B, $59.95. 80-40M,135 feet. cal operates 160-6 Meters, 1500 Watts SSB/CW/Dig-
MFJ-1779A, $79.95. 160M, 265 feet. ital. 2 square feet wind load. Self-supporting, no guy
wires needed. 6063 aircraft aluminum tubing, bottom
ME J_g?zMngg)_( ;:se %ggevebb?ol:gla?n.zg%gt‘.’long ) section 2” OD, .120" wall thickness. 20 Ibs. Requires
100 ft. ladder line. 7-strand, 14-ga. wire. 80-10M " antenna tuner, ground/counterpoise.
with tuner/balun. 1500 Watts SSB/CW/Digital. BigStick ™ Vertical BigEAR ™ Dipole
80M End-Fed Zepp MFJ-2286, $119.95. 7-55 MFJ-2289, $209.95.

MFJ-1748, $99.95. 125 feet long, 100 foot ladder _ MHz, full 1/4 wave 20-6M, | 7-55 MHz. Full-size =
line included. 7-strand, 14-ga. wire. Use s 40M coil. 17 ft. extended, 20-6 Meter dipole, 40M air

tuner/balun. 1500 Watts SSB/CW/Digital. 28" collapsed. 2 Ibs. 1 KW. loading coil. Two 17 ft. tele-
Mount, radial kit included. scopic whips, 28" collapsed.
MFJ-915, $39.95 MFJ-918, $39. 9 MFJ-913, $39.95, 300W ?  Lightning surge protectors

RFI Isolator
Prevents unwanted

4:1 Balun

°MFJ-919, $69.95, 1.5 kW ©< 2 MFJ-270, $24.95. 400W.
True 1:1 current /g

, True 4:1 current baluns/anten- [l MFJ-272, $39.95. 1500W.

RF from traveling balun/center \ na center insulators transform | \ Gas discharge tube
on your coax shield insulator. High- 200 ohms to 50 ohms, 1.8- | "™ shunts 5000 amps peak.< 0.1 dB
into your expensive & permeability fer- 30 MHz. Transmission line Q loss. 1 GHz. SO-239s.

transceiver. rite beads on RG-

transformer, low permeabil- . o 2-Position Antenna Switch

Prevents painful ~ 303 Teflon'™ coax. 2" ity ferrite cores, SO-239, 1 MFJ-1702C, $49.95. &1 wm
RF “bites” and erratic ~ dia.x6” long. 14 gauge  stainless steel hardware ‘ === 2-position antenna : 0’“‘
operation. 1.5 kW. 7-strand copper wire. with direct 14 gauge switch, lightning surge

1.8-30 MHz. 1.5 kW 1.8-30 MHz. stranded copper wire to antenna. protection, center ground.

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, MS 39759 " o QY PR T

Phone: (662) 323-5869 ®* Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. 6:
Add shipping. Prices and specifications subject to change. {(¢) 2017 MFJ Enterprises, Inc. -
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ "Q:‘fs’ﬁ




Earn every privilege granted to amateur radio operators.

Pass the Amateur Extra Class License
Exam with Confidence!

The ARRL Extra Class License
DK = Manual & ARRL’s Extra Q&A

k : ARRL’s Extra Class License Manual, 12th
Editon and Extra Q & A, 5th Edition feature
5 the new question pool effective from July 1,
\ A ‘ 2020 through June 30, 2024.

2 |

7 AN 0 ~ Learn all you need to know to pass the
Extra Class License Exam after July 1, 2020.

ARRL’S
TESTIMONIALS

~y

“..you can’t go wrong with these
books. They are well-written

and designed to teach you the
material, not merely prep you for
the exams.”

“l used this manual to study for
the Extra Class exam and passed
it the first time!”

“The books are organized in

a way that makes learning the
material easy. ARRL has online
Available in Print : test-taking that you can use free,

and Digital editions. e e ot so review is simple. “

’m“.ll.m. III. .nl“n .1lu..n|”l . lllh A baldl I“h..uh. ll“l. .hl .uhh.'““l

_PREORDERSAVAILABLE NOW WILL SHIPIN EARLYJUNE 2020 -

A

" ARRL Kﬁ:‘?nélljsﬁcﬁxtl‘)?(r)*a www.arrl.org/shop




Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

MFJ Weather-Proof
Window Feedthrough Panels

window feedthroug

coax, balanced lines, HF/VHF/UHF antennas, random wire

Weather-proof
antennas, ground, rotator/antenna switeh cables an'? DC/AC power into your hamshack without drilling through walls!

MFJ Weather-Proof Window Feedthrough Panels mount in your window sill. Lets
you bring all your antenna connections into your hamshack without drilling holes
through walls.

Simply place in window sill and close window. One cut customizes it for any win-
dow up to 48 inches. Use horizontally or vertically. Connectors are mounted on in-
side/outside stainiess steel plates and attached to a 4 foot long, 3'/2 inch high, 3/4
inch thick pressure-treated wood panel.

MEJ Unigersol Windaw Feed Throigh

Outside View

Real Western Red Cedar wood is naturally resistant to rot, decay and

insects -- lasts longer, maintenance-free. Pitch and resin free for a wide range of
beautiful finishes or leave it in its naturally beautiful raw finish. Edges sealed by
weather-stripping. Seals and insulates against all weather conditions. Includes
window locking rod.

Inside/outside stainless steel plates ground all coax shields. Stainless steel
ground post brings ground in.

MFJ-4603 Umversal Window Feedthrough Panel <o)\ 8

Four 50 Ohm Teflon® SO-239 coax connectors lets you feed HF/VHF/UHF an-
tennas at full legal power limit.

A 50 Ohm Teflon® coax N-connector lets you use any antenna up to 11 GHz,
including 450 MHz, UHF, satellite, moon bounce and 2.4/5.8 GHz Wi-Fi antennas.

A 75 Ohm, 1 GHz F-connector makes it easy to bring in television, Satellite, HD,
cable TV and FM radio signals.

A pair of high-voltage ceramic feedthru insulators lets you bring in 450/300 Ohm
balanced lines directly to your antenna tuner.

Has random/longwire antenna ceramic feedthru insulator.

3 Coax, Balanced Line, Random Wire
Best Seller! 3 Teflon® .

4 pairs of high-voltage
ceramic feed-thru
insulators for balanced lines
and 2 coax connectors.
5 Cables, any-size

5 Adaptive Cable g
Feedthrus™. Pass

coax connectors for HF/ 3
VHF UHF antennas. Separate hrgh
voltage ceramic feed-thru insulators
for balanced lines and longwire/ran-
dom wire, Stainless steel ground post.

MFJ-4602

$79.95

6 Coax

6 high quality Teflon® coax
connectors for HF/VHF/UHF
antennas. Stainless steel ground
post. Full 1500 Watt legal limit.

MFJ-4601

$69.95

Brmg cables through the eave of your house

size coax connectors.
Seals out weather.

MFJ-4616
shown with standard full size
vent (not included) it
replaces. For 6 Cables

[
sy

m“' " shown with standard half size I
j vent (not included) it | ‘

replaces. For 3 Cables
$19.95

Replace your standard air vents on the eave/sofitt of your house with these

MFJ AdaptiveCable™ Air Vent Plates and...

Bring in coax, rotator, antenna switch, power cables, etc. with connectors up to

14 x 1%/g inches!

Sliding plates and rubber grommets adjust for virtually any cable size to seal

out adverse weather, insects and varmints. Use existing vent hole, mounting

screws and screw holes

4 Balanced Line, 2 Coax

any cable with connector 2 cables
with large connectors up to 1'/4 x 15/g
inches and 3 cables with UHF/N

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ-4603
S-way binding posts lets you supply 50 Volts/15 Amps $1 09.95
DC/AC power to your outside antenna tuners/relays/switches.

Stainless ground post brings in ground connection, bonds inside/outside
stainless steel panels together and drains away static
charges.

MFJ’s exclusive Adaptive Cable Feedthru™ lets you
bring in rotator/antenna switch cable, etc. without
removing connectors (up to 1'/s X 15/8 in). Adapts to
virtually any cable size. Seals out rain, snow, adverse
weather.

and MFJ-4604!
Gives you every
possible cable
connection you'll
ever need through
Kour window without drilling
oles in wall — including UHF,
N and F coax connectors, bal-
anced lines, random wire, ground, DC/AC
power and cables of any size for rotators, antenna
switches, etc.

MFJ-4605

$179.95

»

MFJ-4604

$114.95
AdaptiveCable™ Wall Plates

MFJ-4614 Bring nearly any cable -- rotator, antenna
For 4 Cables switch, coax, DC/ AC power, etc. -- through

$44 95 walls without removing connectors (up to
L 1'/4x1%/g inches). Sliding plates and rubber
virtually any size cable.

grommets adjust hole size to weather-seal
Includes stainless steel plates for each side of wall, sliding
plates, rubber grommets, weather stripping and screws.
MFJ-4612 MFJ-4611
For 2 Cables For 1 Cable

$34.95 $19.95

Free Dealer/Catalog/
Manuals/Instructions -
Visit:
www.mfjenterprises.com
or call toll-free
800-647-1800

visa [0 =< G ey
fi
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Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty » 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ-4603_092308_QST_100819DS



SOMETHING

To REQUEST A CATALOG Call or E-mail from our Website

1-800-325-4016
“STAY TUNED""!

Mosle

"a better Antenna"!

SHOP Mosley designs at: Www.mosley-electronics.com

IS ON THE HORIZON' 16 O ‘))

MOTOSPORTS

"By hams, for hams" * KZHZO + KM6LLL

E U 2 2 OOi 10% more powerful...

just as light and as quiet as previous model.
Microcomputer-controlled sinewave inverter:
clean sine wave- making it ideal for use with
frequency-sensitive electrical equipment such as
computers and radio equipment
Eco-Throttle: only runs at necessary speed to
power what you are running- reduces noise and
fuel consumptjon!

Quiet, Portable power!

(800)-832-7365
WWW. hondashop com

HONDA | S
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320 Pages
of Full Color,

Photos and’
lllustr_athns! \

i
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Energy Choices

for the Ra(hu Amatcur
* Century

Your power Sources In the 21°

Take Advantage of a New
World of Power and Energy!

Energy Choices
for the Radio Amateur

by Bob Bruninga, WB4APR
g .

ARRL ltem No. 1038
ARRL Member Price!
Only $29.95 (retail $34.95)

national assaciation for
ARRL AMATEUR RADIO"
www.arrl.org/shop
QST 1212018

 Free Shipping mn mmm TaT8
The NEW EZ HANG
Square Shot Kit
www.ezhang.com

Suggestions from thousands of
HAM'S and Cable installers
around the world, led to a
complete redesign of the

EZ Hang. Custom designed for
YOU, the user in mind. Now safer and easier to
use, you will hit your mark every time, with less
chance of misfires hitting the yoke.

OVER 16,000 SOLD WORLDWIDE!
$99.95 + $9.05 for shipping when paying by check

= 304'8:6'1026 —— Introducing the TH-D74A for the ultimate
G| in APRS and D-STAR performance.

75 Goldfinch Way VISA

Capon Bridge, WV 26711

KENWOOQOD

N P 123
H P

134390

RW AntennaStore

“New York’s Only
Amateur Radio/Ham Store”
More Free Shipping than Anyone!!

MFJ, Hy-Gain, Cushcraft, Tram,
Radio Oasis, Jetstream, Opek,

Comet, Hustler, Alinco, LIDO,

Daiwa... and many more!!
— Website —
www. rwantennastore.com
— Telephone —
(716) 434-9216

— Address —
6150 Crosby Rd, Lockport, NY 14094

114 July 2020

KENWOOD has already earned an enviable 438’500 ARC. /GA

reputation with the TH-F6A handheld transceiver.
And now it has raised the bar even further with
the new TH-D74A. While still a Tri-bander it
now has a TNC, APRS, D-STAR and a GPS!
With a wide band receiver it's the perfect goto
radio from Prepper to Extra Class

]

www.kenwood.com/usa

Support/Distribution
(310) 639-4200 Fax: (310) 537-8235 ——




Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ Analyzers

MFJ-259D...World’s Most Popular Antenna Analyzer!

MFJ-ZSQD

$319.95

IMPEDANCE

FREQUENCY MHz
W15 TTHEA
TS0, L4

¢ JMsrs

World famous MFJ-259D gives you a complete
picture of your antenna’s SWR and Complex
Impedance.

MFJ-259D is a complete ham radio test station
including — frequency counter, RF signal generator,
SWR Analyzer™, RF Resistance/Reactance
Analyzer, Coax Analyzer, Capacitance/Inductance
Meter and more!

You can read Complex Impedance as series
resistance and reactance (R+jX) or as magnitude (Z)
and phase (degrees).

Determine velocity factor, coax cable loss in dB,
length of coax and distance to short/open.

You can read SWR, return loss and reflection
coefficient at any frequency simultaneously.

skOWTA
RANGE

MFJ No Matter What™ Warranty
Every MFJ Analyzer is protected by MFJ's
famous one year No Matter What™ limited
warranty. We will repair or replace your
MFJ analyzer (at our option) for a full year.

Super easy-to-use!
Dual analog meters, LCD - New and improved, now covers 280 KHz-230 MHz plus 2200 Meter band!

Read inductance (uH) and capacitance (pF) at

RF frequencies.

Large easy-to-read two line LCD screen and
side-by-side meters clearly display your

information.

Built-in frequency counter, Ni-MH/Ni-CD charger
circuit, battery saver, low battery warning, smooth
reduction drive tuning.

Super easy to use! Just set the bandswitch and tune
the dial — just like your transceiver. SWR and Complex
Impedance are displayed instantly!

Fully portable, take it anywhere — remote sites,

up towers, on DX-peditions. Use 10 AA or Ni-Cad

or Ni-MH batteries (not included) or 110
VAC with MFJ-1312D, $19.95. Rugged
metal cabinet only 4 x 2 x 6%/4 inches.

MFJ-249D, $299.95.

If digital display is all you need MFJ-249D
does everything MFJ-259D does without
analog meters.

More hams use MFJ analyzers than all others in the world!

MFJ-269D
280 KHz - 230 MHz plus 415-470 MHz,
280-230 MHz plus 2200Meters!

MFJ-269D

MFJ-269D isa
super MFJ-259D that
adds 415-470 MHz
and 12-bit A/D con-
verter that gives you
much better accuracy.
Complex Impedance
Analyzer reads series/
parallel equivalents
and magnitude/phase
CoaxCalculator™
gives line length from
electrical degrees

and vice-versa for any frequency, Velocity
Factor, coax loss in dB. Use any characteristic
impedance 10-600 Ohms. Has LCD log SWR

bargraph, N-connector.

MFJ-269DPRO™
Analyzer

MFJ-269DPro, $459.95

Like MFJ-
269D, but
UHF range
covers 430
to 520 MHz
to include
commercial
and industrial
frequencies.
Rugged pro-
tective shell
protects knobs, switches,
meters, digital display for
commercial, industrial and
lab work.

MFJ-223
1-60 MHz Color Graphic
VNA Analyzer

This pocket-sized wonder breaks the
mold for analyzer design with user-
friendly convenience, top notch accura-
cy, and a vivid TFT multi-color display.
Don't let the size fool you, MFJ-223 is
packed with all the VNA features and
performance you need!
» Single-frequency and swept-
frequency operating modes

.p ,

* Seamless DDS coverage with 280-Hz
resolution from 1-60 MHz

without missing a step
local interference

detects potential interference
* DDS generator precision signal source

2x2 inch non-glare TFT screen

MFJ VNA Antenna Analyzer

MFJ VNA Antenna Analyzer covers

1 to 230 MHz, 1Hz resolution.
‘Frequency sweep plots: SWR,
Impedance, Resistance, Reactance, Phase
Angle, Complex Return Loss, Smith Chart
+Sign of reactance positively identifies
inductive or capacitive reactance *Amazing
accuracy with OSL (Open-Short-
Load) calibration - calibrate through
feedline/test cable at different frequencies and
store in memory. Measure directly or through
feedline with exceptional accuracy, correcting
for line loss/phase angle. Smith Chart
plots S11 magnitude/phase over any
frequency span. Capture screens in
32 memories to download to PC via USB.

MFJ-226

$359.95

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon-Fri. [I[3

MFJ-223

$339.95

* Truly accurate SWR, R, X, and Z measurements

* Smooth “skip-free” encoder tunes fast or slow
* Powerful +5-dBm stimulus generator overrides

* Field-strength meter measures local signals,

* Vivid 1600-pixel/inch color graphics on a

MFJ-225
1.5-180 MHz continuous
Two-Port Graphic Analyzer

Out in the
field, MFJ-225
is a compact
completely
self-contained
handheld
graphing
analyzer. On the bench it
becomes a full-fledged two-
port (S21) desktop machine $339.95
when teamed up with your

PC. Using powerful IG-miniVNA freeware,

you'll run detailed data analysis and print out
stunning color-graphic plots to document

your work!

Built-in back-lighted 3-inch LCD graphic display.
Make fine adjustments using fullscreen easy-to-
view SWR bargraph, capture vivid swept displays
for SWR, impedance, return loss, phase angle,
more. DDS generator.

MFJ-225

MFJ SWR Analyzer Accessones

A. MFJ-29D/MFJ-39D, $39.95
Carrying Pouch for MFJ 2590;‘2690

B. MFJ-92AA10, $39.95. 10-Pack
2500 mAh Ni-MH Supercells.

C. MFJ-66C, $39.95. Dip colls, set of
two covers 1.8-230 MHz

D. MFJ-731, $119.95, Tunable Analyzer
Filter, 1.8-30 MHz, for strong RF fields.

. MFJ-917, $39.95. 1:1 Current balun
for SWR Analyzers to test balanced line
antennas, other loads.

. MFJ-5510, $15.95.12VDC cigarette
lighter adapter.

G. MFJ-7737, $9.95. PL-259 1o BNC 6.
Female.

H. MFJ-7727, $9.95, PL-259 to SMA
Female. H.

-

visa [ oy Bl epied

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_259D_ANALYZERS1_081213_QST_1107190S



SHELBY HAMREST 2020853

[ FOR MORE INFORMATION & TO ORDER TICKETS http://www.shelbyhamfest.org |
PRE-REGISTRATION TICKETS $8.00 / TICKETS ARE $10.00 AFTER AUGUST 28

PRE—REGISTRATION PRIZE (Friday) IS AN ICOM ID-51A PLUS 2 HT w/DSTAR
MAIN PRIZES (Saturday & Sunday) ICOM 7300 HF RADIO & GEOCHRON 4K WORLD CLOCK / TV
BI-HOURLY PRIZES ALINCO DUAL BAND HT’s w/ DMR
YOU DO NOT HAVE TO BE PRESENT TO WIN!
SARC MEMBERS AND THEIR FAMILIES ARE NOT ELIGIBLE FOR PRIZES LISTED IN THIS ADVERTISEMENT

SHELBY HAMFEST IS THE ARRL SANCTIONED HAMFEST
Sponsored by To order Tickets Send SASE & Check
SHELBY AMATEUR RADIO CLUB, INC. Shelby Amateur Radio Club, Inc.
SINCE 1957 PO Box 2206, Shelby, NC 28151

Fun and affordable kits from

% (GREENHERONENGINEERING LLC | Eearee e

RT-21 DIGITAL ROTATOR CONTROLLERS

Unmatched Performance for any Rotator

Mini SWR Indicator
Tracer Injector

=J| See our selection of quality
T — Kits starting at $5

www.qrpkits.com

RT-21 Rotator Packages
- RT-21 with Yaesu & M2 Orion Rotators A Forum fOI"

RT-21 internal Wi-Fi Option Communications
- Control your rotator from ANYWHERE Experimenters

using a web browser
WIRELESS NETWORK CONTROLS | @Exﬂmmm

- Internet access for switches and rotators A

- Eliminate cables and tethered control boxes

- Create customized on-screen controls
Great circle maps

GH Everyware Base and Remote

—— - USB and wireless relay controls
- 3 - Options: outdoor enclosures

e ® == | ] external antennas

QEX is published bimonthly,
it features technical articles, columns, and
other items of interest to radio amateurs and
communications professionals.

Subscribe Toa .

www.arrl.org/gex

Select-8 Wireless Remote Coax Switch ' J

- Built-in GHE Wireless

- Powered through the coax
- Tower leg Mount

- Amphenol RF connectors

A ()
h ARRL AVATEGR RADIO*

QST 2/2020

S ——— —

www.greenheronengineering.com 4 (585)217-9093 TN

116  July 2020
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MFJ 1500 Watt Remote Auto Tuner

Place this MFJ-998RT remote tuner at your antenna to match high
SWR antennas/long coaxes - greatly reduce losses for high efficiency

. « « Match 12-1600 Ohms, 1.5 kW, SSB/CW, 1.8-30 MHz . . . Match coax/wire antennas ...

led . . . Remotely

thru coax . . . Amplifier, radio, tuner protection... O

Weather-seal utput
static/lightning protection . . . StickyTune™ always tunes when power folds back . . . DC power jack ...

Tune your antenna at
your antenna
Get greatly reduced losses and high
efficiencies with long coax runs and
high SWR antennas with this new
MFJ-998RT 1.5 kW Remote Antenna
Tuner.

Weather-Sealed
A tough, durable weather-sealed ABS cabi-
net with over-lapping lips, sealing gasket and

stainless steel chassis protects the MFJ-
998RT from all kinds of weather.

No Power Cable Needed!

No power cable needed -- remotely powered

through coax. Includes MFJ-4117 Bias-Tee

with on/off switch for station end of coax. Has

12 VDC jack for power cable, if desired.
Fully Protected

MFJ exclusive algorithms protect your tuner,

radio and RF power amplifier from damage.

Automatic inductor and capacitor limiting

MFJ-998RT

$869.95

Bottom =
Chassis =

Your tuner will not tune if more than 75 Watts
with SWR greater than 3:1 is applied or if more
than 125 Watts is applied.

Tuner output is static electricity and lightning
induced surge protected.

MFJ exclusive StickyTune™

Very high SWR can fold back transmitter
power and prevent tuning caused by extreme
differences in loads (example: changing
bands and other conditions).

But MFJ exclusive StickyTune™ always
tunes with a simple on/off power cycle and
re-transmit.

Tunes Coax fed and
Wire Antennas

Tunes both coax fed and wire antennas.
Has ceramic feed-through insulator for wire
antennas. 2 kV Teflon® insulated SO-239 -
prevents arcing from high SWR.

High Power, Highly Efficient
A highly efficient L-network matches 6-1600

Ohms at full 1500 Watts legal limit SSB/CW
1.8 to 30 MHz with Hi-Q Ls, Cs.

prevents tuning extreme loads which can de-
stroy your tuner.
600W Remote IntelliTuner™
MFJ-994BRT - perfect
for 600 Watt SSB/CW g
amplifiers like
Ameritron’s AL-811/
ALS-600/ALS-500M. :
gatcheé 12-800

hms. Coax/wire MFJ-994BRT
antennas, 1.8-30 MHz. 4 9 95
Fully weather-sealed for $ 5 -
outdoor use. Remotely powered throug
Tough, durable, built-to-last cabinet, 9/4W x
3H x 14'/4sD inches, 4 Ibs. Includes MFJ-4117
BiasTee Power Injector.
200W Remote IntelliTuner™
MFJ-926B, 200 Watts
SSB/CW, matches 6-1600
Ohms, Coax/wire antennas,
1.8-30 MHz. Includes BiasTee.
MFJ-926B $329-95

h coax.

300W Remote IntelliTuner™
MFJ-993BRT handles

300 Watts SSB/ICW s
and matches an extra-

wide 6-1600 Ohm l -

impedances. Coax/
wire antennas,
1.8-30 MHz. Fully
weather-sealed for remote
outdoor or marine use.

MFJ-993BRT

$339.95

Remotely powered through coax. Tough,
durable, built-to-last cabinet measures

91/aW x 3H x 147/4D inches. Weighs just

4 pounds. Includes MFJ-4117 BiasTee Power
Injector.

MFJ No Matter What™ Warranty

One year No Matter What™ Warranty
30 Day Money Back Guarentee
(less s/h) on orders direct from MFJ.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. kil

MFJ-998RT Learns as you Operate

As you operate, the MFJ-998RT automatically
tunes for minimum SWR and remembers your
frequency and tuner settings. The next time
you operate on that frequency and antenna, its
tuner solution is restored in milliseconds and
you're ready to operate!

Highly Intelligent, Ultra-fast Tuning

MFJ InstantRecall™ recalls stored tuning so-
lutions from 10,000 memories. For new fre-
quencies, MFJ Intelli-Tune™ measures your
antenna impedance and instantly determines
the correct matching components. If antenna
impedances cannot be measured, MFJ
AdaptiveSearch™ searches only the relevant
components that can match your antenna
giving you ultra-fast tuning.

Field upgradeable firmware. Requires 12-15
VDC at 1.4 Amps maximum or 110 VAC with
optional MFJ-1316, $29.95. Weighs 9.5 Ibs.
13'/aW x 63/4H x 17'/2D inches.

160-6 Meters 43 foot
Vertical Antenna

Operate all bands 160-6 Meters at full

1500 Watts with this self-supporting, 43 foot
high performance vertical! Assembles in

less than an hour. Low profile blends in with
sky and trees -- barely see it. Entire length
radiates. Exceptional low angle DX
performance on 160-20 Meters and very
good performance on 17-6 Meters. Telescope
it shorter for more effective low
angle radiation on 17-6 M if de-
sired. One of these wide range
MFJ automatic tuners at the an-
tenna easily matches all bands =
160-6 Meters. There’s no physical = F
tuning adjustments on the anten-
na -- you simply put it up!
Requires ground system, at least
one radial, more the better.
Includes balun and base mount.
MFJ-1932, $44.95_ All band
ground radial system.

MFJ-2990 ||
$399.95

visn B = ) ey

* 1 Year No

Add shippin%& Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
atter WhatTM warranty » 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_G98RT_061512_QST_0920190S
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You can make contacts through amateur
radio satellites, and even with the Interna-

tional Space Station, using equipment you
probably own right now!

There are dozens of spacecraft in orbit
just waiting for your signals, and more
are being launched every year. This book

is your guide to a whole new world of
operating enjoyment.

Inside you will:

- Be able to locate satellites and
determine when they will be available

« Gain tips for building your own “satellite
station”.

-
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« Find a simple step-by-step guide to
making your first contacts.

« Discover satellite antenna projects you
can build at home.

Amateur Radio Satellites for Beginners
’ ARRI The national association for

ARRL Item No. 1304 / ISBN: 978-1-62595-130-4
AMATEUR RADIO®

Member Price! Only $19.95 (retail $22.95)
Order Now - www.arrl.org/shop

Check out the new ARRL science and technology podcast. Produced
every two weeks, the Eclectic Tech is hosted by author Steve Ford
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MFJ Tuners

Ham Radio’s Most Popular 300 Watt Antenna Tuner

More hams use MFJ-949s
than any other antenna
tuner in the world!

Why? Because the world's lead-
ing tuner has earmned a worldwide
reputation for being able to match
just about anything.

Full 1.8-30 MHz Operation
Tune your antenna for
minimum SWR! Works 1.8-30
MHz on dipoles, verticals, inverted
vees, random wires, beams,
mobile whips, shortwave receiving

antennas...Use coax, random wire,

balanced lines. Has heavy-duty
4:1 balun for balanced lines.
Custom inductor switch
Custom designed inductor
switch, 1000 volt tuning capacitors,
Teflon® insulating washers and
proper L/C ratio gives you arc-free

no worries operation up to 300 Watts Lighted Cross-Needle Meter

PEP transceiver input power.

The MFJ-949E inductor switch was
custom designed to withstand the
extremely high RF voltages and
currents that are developed in

your tuner.

8-Position Antenna switch
Antenna switch lets you select
two coax fed antennas, random
wire/balanced line or dummy load
through your MFJ-949E or direct to

Full size 3-inch lighted Cross-
Needle Meter. Lets you easily read
SWR, peak or average forward and
reflected power simultaneously. Has
300 Watt or 30 Watt ranges.
QRM-Free PreTune™

MFJ’s QRM-Free PreTune™
lets you pre-tune your MFJ-949E
off-the-air into its built-in dummy
load! Makes tuning your actual
antenna faster and easier.

MFJ-949E $21 9.95

Plus Much More!

Full size built-in non-inductive 50
Ohm dummy load, scratch-proof
Lexan multi-colored front panel,
10%/s x 3'/2 x 7 inches. Superior
cabinet construction and more!
MFJ-948, $189.95. Econo
version MFJ-949E. Has all fea-
tures except for dummy load.

No Matter What™
Warranty

Every MFJ tuner is protected
by MFJ’s famous one year
No Matter What™ |imited
warranty. We will repair or
replace your MFJ tuner
(at our option) for a full year.

your transceiver.

More hams use MFJ tuners than all other tuners in the world!

MFJ-9890 Legal Limit Tuner
MFJ-989D

$469.95

New, improved
MFJ- 989D legal
limit antenna tun-
er gives you bet-
ter efﬁcsency lower losses and a new true peak read-
ing meter. Easily handles full 1500 Watts SSB/CW,
1.8-30 MHz, including MARS/WARC bands. Six posi-
tion antenna switch, dummy load. New 500 pF air
variable capacitors. New improved AirCore™ Roller
Inductor. New high voltage current balun. New crank
knob. 127/sW x 6H x 115/sD inches.

MFJ-986 Two knob Differential-T™

mrJ-086 $419.95

Two knob tuning (differential capacitor and AirCore™
roller inductor) makes tuning foolproof and easier
than ever. Gives minimum SWR at only one setting.
Handles 3 KW PEP SSB amplifier input power (1.5
KW output). Gear-driven turns counter, lighted peak/
average Cross- Needle SWR/Wattmeter, antenna
switch, balun. 1.8 to 30 MHz. 10%4W x 4'2H x 15 in.

MFJ-962D Compact kW Tuner

MFJ-szn $359.95

A few more dollars steps you up to a KW tuner for an
amp later. Handles 1.5 KW PEP SSB amplifier

input power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-driven turns

counter, pk/avg lighted Cross-Needie SWR/Wattmeter,

antenna switch, balun, Lexan front, 1.8-30MHz.
10% x 4'/2 x 107/8 in.

MFJ-969 300W Roller Inductor Tuner

Superb, AirCore™

Roller Inductor MFJ-969 $259'95
tuning. Covers 6 Meters thru 160 Meters! 300 Watts
PEP SSB. Active true peak reading lighted Cross-
Needle SWR Wattmeter, QRM-Free PreTune™,
antenna switch, dummy load, 4:1 balun, Lexan front
panel. 1072W x 37/2H x 9'/2D inches.

MFJ-941E Super Value Tuner

Most for your
money! 300
Watts PEP, 1.8-
30 MHZ, lighted T e
Cross-Needle

SWR/Wattmeter, MFJ-941E $1 69-95
8 position antenna switch, 4:1 balun, 1000 volt capac-
itors, Lexan front panel. 10"/2W x 2'/2H x 7D in.
MFJ-941EK, $149.95. Tuner Kit -- Build your own!

MFJ-945E HF/6M Mobile Tuner
Extends your mobile
antenna bandwidth so
you don't have to stop,

go outside and adjust
MFJ-945E $1 59.95

your antenna. Tiny
8 x 2 x 6 in. Lighted

Cross-Needle SWR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters. 300
Watts PEP. MFJ-20, $9.95, mobile mount.

MFJ-971 Portable/QRP Tuner
Tunes coax, balanced lines,
random wire 1.8-30 MHz. Cross-
Needle Meter. SWR, 30/300 or
6 Watt QRP ranges. Matches

popular MFJ transceivers. =
Tiny 6x672x2%2in.  mFJ-071 $149.95
MFJ-901B Smallest Versa Tuner
- ; MFJ’s smallest (5 x 2 x 6 in.) and
most affordable wide range 200
Watt PEP Versa tuner. Covers 1.8

to 30 MHz. Great for matching
solid state rigs to linear amps.

I
MFJ-901B

$119.95

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 = Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ-902B Tiny Travel Tuner

Tiny 4'/2x 22 x 3 inches, full
150 Watts, 80-6 Meters, has
tuner bypass switch, for coax/
random wire. MFJ-904H,
$169.95. Same but adds
Cross-needle SWR/
Wattmeter and 4:1 balun for
balanced lines.

711ax 21/ax 23/4 inches.

MFJ-902B

$129.95

MFJ-1 6010 Random Wire Tuner

Operate all bands anywhere
with MFJ'’s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30
MHz. 200 Watts PEP. Tiny
2x3x4in.

MFJ-16010 $79.95

MFJ-9201 QRPocket™ Tuner

80-10 Meters, 25 Watts.

12 position inductor, tune/bypass
switch, wide-range T-network,
BNCs. 4W x 25gH x 1'/2D inches.

MFJ-9201, $59.95 =
MFJ-9201 $59.95

MFJ-921/924 VHF/UHF Tuners

MFJ-921 covers

2 Meters/220 MHz.
MFJ-924 covers 440
MHz. SWR/Wattmeter.

8x2'2x3in. .
MFJ-921/924 $1 09 95
MFJ-931 Artificial RF Ground

Eliminates RF hot spots,
RF feedback, TVI/RFI, weak
signals caused by poor

RF grounding. Creates
artificial RF ground or
electrically places far away
RF ground directly at rig. MFJ-934, $249.95,
Artificial ground/300 Watt Tuner/Cross-Needle

SWR/Wattmeter.
T MEs-931 $129.95

visa [0 < B Pepiel]
£l

Add shipping. Prices and specifications subject to change. ©@2016 MFJ Enterprises, Inc.
= 1 Year No Matter What™ warranty + 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_S49E_062308_QST_090619DS



THE ARRL ANTENNA BOOK
FOR RADIO COMMUNICATIONS

Showcasing 80 Years of Antenna Know-How

The ARRL Antenna Book for Radio Communications is a single resource covering antenna design,
practical treatments, and projects. It contains everything you need to understand how radio signals
propagate, how antennas work, and how to construct your own antenna system.

Limited Edition
Four-Volume Boxed Set

» Divided into more manageable volumes, all four books
come in a hard slipcase for easy storage and access.

» Build hundreds of antenna designs: dipoles, verticals, loops,
beams, and more.

» Antennas for radio communications across nearly
any frequency, mode, or circumstance you can think of.

» New Projects and Content:

= | earn more about those highly popular
HF transmitting loops.

= See the all-new chapter on VHF/UHF antennas.
= Try building some new MF, HF, or 6-meter antennas.
= Discover the importance of grounding and bonding.

= Find out how to troubleshoot your antenna tuner
quickly and easily.

= Get the most out of your antenna analyzer.
= Design a high-performance Band-Optimized

Log Periodic Dipole Array.
Four-Volume Boxed Set Softcover Edition
ARRL Item No. 1144 ARRL Item No. 1113
Only $64.95 Only $49.95

For a complete list of new projects and content
visit www.arrl.org/arrl-antenna-book

A
% ARRL AviTEdR Rabio*

i 0‘ www.arrl.org/shop = 1-888-277-5289




LAOP CONNECTORS

wowes 4
YN
Loop Tuner é
w

poises needed. 25 Watts.

uiet receiving antenna. Its

QRPocket ™ Loop Antenna Tuner

Drape a wire around a book-
case, window, tree or other
object and attach both ends to this MFJ
QRPocket™ Loop Antenna Tuner. It
instantly turns into a small, high efficiency
multi-band transmitting loop antenna!

Operate 40-10 Meters with included flex-
ible wire loop (80/60 Meters with your big-
ger loop). No ground, radials or counter-

hi-Q reduces QRM, overload, harmonics.
Perfect for apartments, antenna restrict-
ed areas and portable operation. Tune any
shape loop -- circle, square, rectangle, etc.
Adjust tuning and matching capacitors
for minimum SWR and operate.
BNC for transmitter, wing nut posts for
loop wire. Tiny 2'/:Wx4Hx2'/:D inches.
MFJ-9234, {69 95. Like MFJ-9232
but connects directly to your trans-
ceiver SO-239 antenna connector.

MFJ-9201,
$59.95. Tunes
any antenna
80-10 Meters,
25 W. 12-posi-
tion hi-Q induc-
tor, tune/bypass, variable
antenna and transmitting
matching capacitors, BNC
connectors. Tiny 4Wx2°/sHx
1'/2D inches -- MFJ-9201, rig
and antennas easily fit into a
backpack or briefcase for
vacation, SOTA, hikes, etc.

Xiequ X5105
HF Transceiver
X5105, $599.95. Mention
this QST ad for $50 off’
Transmits
160-6 Meters,
receives .5 -
54 MHz, all
modes:USB,
LSB, CW,
AM, FM, digi-
tal. DSP. Built-in automatic
antenna tuner, 3800 mAH
battery pack, plots SWR
graphically. Deluxe keypad
microphone included.

It's a ve g
QRP Antenna Tuner

SWR/Wattmeter

Dummy Load
= MFJ-9218,
u $54.95. Resist-
sl ive SWR Meter
protects output
transistors with 3:1 maxi-
mum SWR when tuning
your antenna. 5/10/20 Watt
power ranges. Tune/
Bypass switch, BNC input
and output connectors.
Covers 1.8 to 60 MHz.
Rugged tiny case fits any
where 4':Wx2'/:Hx2%:D".

MB

MFJ Walk-About
80-6M Antenna

_. MFJ-1899T, $99.95. Perfect
¢ | for QRP radios like FT-817,

KX3, Xiegu, others. Covers

¥ all bands 80-6 Meters includ-

ing WARC. Ten section tele-
scoping whip (52" extended,
7" collapsed). 12" base load-
ing coil with Wander Lead.
Whip/coil unscrews for easy
storage. 25Watts. BNC.
MFJ-7703, $8.95, BNC/PL-

259 elbow mounts ant-
enna directly on radio. &
80-10M End-Fed
Haif Wave Antenna
MFJ-
1982LP,
$54.95. Get
on the air

132’ wire. No tuner needed.

33’ Telescopic -

Portable Mast
MFJ-1910, $99.95. Fiber-
glass. 3 ft collapse, 3.3 Ibs.
17’ Telescopic Whip
MFJ-1979, $69.95. Stain-
less steel, collapses to 27”.

QRP WattMeter/
Dummy load
MFJ-9214,
$39.95. Check true
QRP output power
with this sensitive
QRP Wattmeter with
built-in 50 Ohm
dummy load. Also tests
battery condition. Reads 5W
full scale 1.8-150 MHz.
BNC male connects directly
to your rig. 2Wx2'/:Hx1"/.D".
MFJ-7737, $6.95. BNC
female to PL-259 adaptor.

quick! 3OW d

DEOS: https://m.youtube.com/results?search _query=MFJ-9232

MFJ Single Band
Walk-Abouts

Each is 51 inches extended
and collapses to 5.5 inches.
Handles 25 Watts. BNC.
MFJ-1806T (6M) $34.95
MFJ-1810T (10M) $34.95
MFJ-1812T (12M) $34.95
MFJ-1815T (15M) $34.95
MFJ-1817T (17M) $34.95
MFJ-1820T (20M) $34.95
MFJ-1830T (30M) $44.95
MFJ-1840T (40M) $44.95
MFJ-1880T (80M) $44.95

MFJ Mini Switching
QRP Power Supply
MFJ-4103, $69.95.
Delivers reliable
regulated 13.8
VDC at 2.89 Amps
(40 Watts) to anywhere
in the world (100-240
VAC/47-63Hz input). Over-
voltage, over-current, over-
temperature protected. Tiny
4'[5x2°:x1%:", 10 0z; 2.1 mm
ID, 5.5mm OD coaxial DC
connector. FT-817 adapter
included. MFJ-5513, $5.95.
2.1 mm to PowerPoles™.

QRP SWR/Wattmeter

MFJ-9213,
$49.95. Read
SWR, forward,
reflected power
in three ranges:
5, 30, 100 Watts
on calibrated meter scale.
Bruene bridge insures uni-
form accuracy over 1.8-50

MHz and allows you to leave

in-line for continuous moni-
toring without insertion loss.

BNC for transmitter/antenna.

4'/;Wx2'/:Hx2°/.D inches.

MFJ HF SSB |
Travel Radios

12-Watts, proven on-air
design, hot receiver, analog
S-meter, CW option, great
sensitivity, 8 poles tight IF fil-
tering, smooth VFO, power-
ful audio, 15, 17, 20, 40 &
75-Meter models. $279Q?9

MFJ 500 MHz
Dummy Load
MFJ-261, $34.95.
Finned aluminum, air-
cooled heatsink 50
Ohm dummy load.
100W peak, 15W average.
DC to 500 MHz, 1. 15 1
SWR. 1%s" dia. by 3" long.
CW Straight Key
MFJ-550, $19.95. Morse
Code stralght

able spacing and ﬂ

key. Adjust-
spring tension. Durable plas-
tic base with mounting holes.

MFJ QRPPocket ™

4:1 Balun
MFJ-9211, $29.95. mm
4:1 current balun for
feeding balanced
dipole/antenna to
50 Ohm coax.
Bind;tg_;)ost BNC. :
Artificial Ground
e MFJ-9231, $69.95.
fres| Tune your coun-
terpoise and
ground to greatly
" increase your
radiated power.

- |- DSCIViR
MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 visa [l ~=oxa G (Rl B e

Phone: (662) 323-5869 ®* Tech Help: (662) 323-0549 ®* FAX: (662) 323-6551 8-4:30 CST, Mon.-Frl.
Add shipping. Prices and specifications subject to change. (c) 2020 MFJ Enterprises, Inc.
= 1 Year No Matter What™ warranty * 30 day money back quarantee (less s/h) on orders direct from MFJ

&=

made
nUSA

MFJ_9232_120919_QST_121619.pdf



Available at:
MM TIMEWAVERIIINIT - 2 nsse | G000 5007

m R&L Electronics

M Quiet - hear what others miss!
Il Proven USB Sound Card built-in
\ o : M Precise FSK
, T ; W Genuine K1EL Winkeyer CW IC
e L o o M Complete - Six FTDI COM ports
R A Sl m Universal Rig Control for every radio

Il Works well with HRD, M110A, Flidigi,
FT8 & many more software programs

Na Vigatﬂl' M Front-Panel Audio & CW controls

The Premier Sound Card Modem! ™ USB connected and powered
_ M Convenient - No annoying jumpers!
See QST Short Takes Review - May 2014-P. 62

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 + W Single USB connection to computer
. W USB Sound Card built-in

Multimode Data Controller* W 3-Way Rig Control built-in -
W RTTY *Upgrade any PK-232 to the PK-232SC logic level, RS-232 & USB!
W Packet with New Lower Combo Pricing W Computer isolated from radio
M Pactor for SC & DSP Upgrade! M Real FSK & AFSK
HCW M keyboard CW - send and receive
M PSK31 & all the Sound Card modes! M Dual Port - two radios at same time!

B ANC-4 Antenna Noise Canceller See & hear a demo on YouTube!

Kill Noise before it reaches your receiver!
Great for supressing power line noise, plasma TV
noise & many other local electrical noises.

M PK-96/100 USB Packet TNC

1200/9600 bps AX.25 Packet
Available with USB or RS-232 connection

W HamLinkUSB™ USB-to-RS-232 Adapter W HamLinkUSB™ Rig Control +

Proven FTDI Chip. 9 and 25 pins for all radios, TNCs, C-IV, CAT, RTS (PTT, FSK or CW) for sound card software
Rotor Controllers & more! Perfect for HRD owners with simple sound card adapters

Timewave Technology Inc.
www.timewave.com 360 Larpenteur Ave. W., Suite 100 651-489-5080
sales@timewave.com St. Paul, MN 55113 USA Fax 651-489-5066



Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ Power Supplies

World’s best and largest selection of clean, no RF hash, no RFI power
supplies designed specifically for ultra-reliable ham radio communications

wrsa2zomv_ - 30 Amp, 4-16 Volts Adjustable,
$99.95 volt/Amp Meter, 5W x 21/2H x 6D"

No Matter What™
arranty
Every MFJ tuner is protected by

MFJ's famous one year

No Matter What™ limited

warranty. We will repair or

replace your MFJ tuner

(at our option) for a full year.

75-Amps, $289.95
peeeco MFJ-4275MV
high-current
switching
power supply
gives 75A
max/70A
continuous.
Great for ALS-500M ampilifier.
Adjustable output 4-16 VDC. 110/220
VAC. Binding posts, quick connects,
PowerPoles™, cigarette lighter socket
on front. Battery charger gives
charging current of 20A max,
5A continuous. 9%/4W x 5'/2H x 9/2D".
Only 10.5 Ibs.

45-Amps, $169.95
MFJ-4245MV g =
Switching power
supply gives
45A surge/40A B
continuous. 9-15
VDC out. 85-260
VAC in. Low ripple, highly regulated.
5-way posts, cig lighter, quick connects.
51bs., 71/2W x 43/sH x 9D".

25-Amps, $119.95

MFJ-4225MV

Switching power
supply gives 25A n N
surge, 22A continu- i

ous. Adjustable
9-15 VDC output,
85-260 AC input.
Large 3" dual Amp/Volt meters, Binding
posts, Cigarette lighter socket. 3.7 Ibs.
5'4W x 4'/2H x 6D inches.

surge and 30A
continuous. 4-16
VDC with 1% .
voltage regulation. < 9 mV peak-to-
peak ripple. AC input 90-125 or 200-
240V. 7TW x 4/aH x 8%/aD", 4 Ibs.

25-Amps, $99.°
MFJ-4125 gives
25A surge, 22A
continuous. 13.8
VDC switching
power supply has
5-way binding posts on front panel and
quick connects on back. 3.5 Ibs. Super
compact 51/2W x 2'/2H x 534D inches
fits anywhere.

MFJ PowerPole™
Splitters

MFJ-1104,
$54°5,
PowerPole™
Splitter. 30 Amp
fused input. Outputs
fused at 25, 10,

5A. Open fuse indicator.
23/4W x 3'/aH x 1'/2D".

MFJ-1107, $599.
40 Amp fused binding
posts input. 4 fused
PowerPole™ outputs.

Two 2.1 mm center positive
power jacks.

MFJ-1106,
$4995, One in, six
out PowerPoles™
30A total. 7 sets
mating connectors included.

SUICING NWER SITPLY e 1 -
04 s g

Add a pair of PowerPoles™

MFJ-4230MVP, $1199%,
PowerPoles™ on back.

MFJ-4230MPF, $109%. z
PowerPoles™ on front.

MFJ-4230DMP,
$159.95, Same as
MFJ-4230MVP but has
bright orange LCD digital
volt/amp display.

35-Amps, $149.95

MFJ-4235MV S 2
switching power e 3
supply gives 35A - 0

ROy |

i

Ham Radio’s Best Seller!

MFJ-4230MV is ham radio’s best selling and most compact switching power

supply — just 5W x 2'/2H x 6 D" and 3 Ibs. Takes up little room at your operating
position and perfect for home station, Field Day, DXpeditions, camping, hiking,

or for your next business trip or vacation.

MFJ-4230MV gives 25 Amps continuously or 30 Amps surge at 13.8 VDC.
Voltage is front-panel adjustable from 4 to 16 VDC.

Selectable input voltage of 120 or 240 VAC at 47-63 Hz lets you carry it with
you and use it worldwide.

Front-panel rocker switch lets you choose Amp or Volt meter for continuous
monitoring. Cool operation with excellent 75% efficiency. Extra low ripple and
noise is less than 100 mV.

It’s quiet! Continuous air-flow gently cools the power supply and a heat sen-
sor increases the fan speed if the temperature rises above 70 degrees celsius.

Over-voltage and over-current protection fully protects your transceiver and
has ALARM LED. DC output is 5-way binding posts on the back so you can
power your HF, VHF, UHF transceiver and accessories with ease.

35-Amps, $169.95 15-Amps, $79.95
MFJ-4035MV 3 MFJ-4115 Tiny!

19.2 Ib. trans- 17A surge, 15A cont.
former delivers 13.8 VDC. 110/ 220

35A max, 30A VAC. 3%aW x 2'/,H
continuous. 1-14 X7 %/4D", 1.5 Ib.
VDC out, 110 5-way posts. Switcher.

MFJ-4215MV, $79.95. 4-16 VDC,
15A surge, 13A cont., backlit volt/amp
meters. 90-125V/200-240 VAC. Switcher.

28-Amps, $99.95

— MFJ-4128

28A surge, 25A

cont. at 13.8

VDC. AC input
voltage 85-135/170-260 VAC. 5-way
binding posts, cigarette lighter socket,
7W x 2'/aH x 712D", 4 Ibs.
MFJ-4218MV, $119.95. 0-24 VDC,

18A@13.8/9A@24 VDC. Backlit VIA
meter. 110/220 VAC.

VAC in. Highly regulated, 1% load regu-
lation. 1 mV ripple. 5-way binding posts,
quick connects. 9'/2W x 6H x 93/a".

25-Amps, $109.95
MFJ-4125P
gives 25A surge,
22A continuous.
13.8 VDC
switching power
supply front has 2 pair of Anderson
PowerPoles™ and 5-way binding
posts on front. Quick connects on
back. 3.5 Ibs. Super compact
5'2W x 2'/2H x 5%4D".

MFJ High Current DC Multi-Outlet Strips

Power multiple transceivers/accessories from a single DC power supply

MFJ-1118, 1
$99.95. Power

two HF and/or VHF
rigs and six acces-

sories from rig's 12VDC supply. 35A high-current and 15A
accessory binding posts, Voltmeter, on/off switch. Master

fuse, RF bypass.
MFJ-1116,
$69.95. Like
MFJ-1118 but 15A
total, 8 pairs 5-way
posts. “On" LED, 0-25 VDC voltmeter.
MFJ-1112,
$54.95. Like
MFJ-1116 but 6
pairs 5-way binding

posts, no meter or switch. 121/2W x 23/sH x 21/2D",

MFJ-1117, $79.95. High-
current. Powers four HF/VHF
radios simultaneously -- two at
35A each and two at 35A combined.
8W x 2H x 3D".

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 ’
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. kil

Samame MFJ-1129, W il 1s
$139.95. 10 out- iy
lets. Installed fuses:
two 1A, three 5A,
three 10A, two 25A, one 40A. Outlets 1, 2, 4-8 are
PowerPoles™. Outlet 3 is a 35A high current binding post, outlet
9, 10 are 15A binding posts. On/off switch, 0-25 VDC voltmeter.
127/2W x 11/sH".
MFJ-1128, s
$129.95. 12 fused
PowerPoles™: three
1A, four 5A, four 10A,
one 25A, one 40A. Switch. Meter.
MFJ-1126, $99.95.

8 fused PowerPoles™:

One 1A, three 5A, two 10A,
one 25A, one 40A. Switch.
Voltmeter. 9W x 1'/sH x 23/sD".
MFJ-1124, $79.95. Four pairs
35A PowerPoles™, two pairs 35A
high current binding posts.

MF

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
* 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_4230MV_110414_QST_0906190S



Ham Ads

Please contact the Advertising
Department at 860-594-0255 or
hamads@arrl.org for further
information or to submit your ad.

IDAHO! is awesome! Thinking of buying or selling?
Contact Ron Bishop, W7IM. Keller Williams Realty
Boise. 208-870-6075.

MAINE year round Ham Station.
www.CottagebytheDam.com

Need a NEW QTH on Florida's east coast? Contact
Greg Bowman, N4EN, Realtor Associate, Pioneer
Properties USA, Melbourne FL. 321-305-9142

For information on placing a Classified Ad:
www.arrl.org’/hamrads-classified-rules-and-rates

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. The credit card information
we need 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 through January 15th
will appear in March QST. If the 15th falls on a weekend or
holiday, the Ham-Ad deadline is the previous working day.
Please contact the 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
lotteries, prize drawings, games of chance etc is not permitted
in QST advertising.

The publisher of QST will vouch for the integrity of advertisers
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, The
League reserves the right to decline or discontinue
advertising for any other reason.

QSTHam Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing

Club/Hamfests/Nets

CW INSTRUCTION via internet video conference
classes. VISIT longislandcwclub.org

FRIEND OF BILL W?? http://www.qsl.net’haam HF
Net 12:30 Eastem Sat 14.290, Sun 14.340 Mon-Fri
14.316 QSO Net 11:30 Eastern 21:350

MARCO Medical Amateur Radio Council. Profes-
sionals enjoying ham radio. Free newsletter & info:
secretary@marco-itd.org

Texas Ham Radio Net - Forums, Discussions,

Resources, Public/Private Groups and Classifieds for
Texas Hams. https://texashamradio.net

Property/Vacation/Rentals

A DX Apartment available in VP9 with rigs and anten-
nas. Email: ed@vp9ge.com for details.

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 Con-
necticut? Please contact Licensed Ham and Realtor,
Claude Cousins, Sr. N1QAE, Berkshire Hathaway
Home Services, claudecous@gmail.com, 860-989-2113

Advanced Specialties Inc.

“New Jersey’s Communications Store”
YAESU s BAOFENG = MFJ = UNIDEN = COMET
...and much, much more!

HUGE ONLINE CATALOG!

" 4

www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

124  July 2020

Operate N4USA in Virginia's high Blue Ridge
Mountains www.n4usa.com

Custom LED Call Signs. www.ledboothsign.com
408-315-4573 Phone

GAIN the EDGE with NARTE Certification — NARTE
gives you the competitive edge with individual certifica-
tion in Electromagnetic Compatibility, Electromagnetic
Discharge Control and Telecommunications. Industry-
recognized certification required or desired by more than
400 corporations nationwide. Call 1-800-89-NARTE
or visit www.inarte.org. NARTE offers the premier EMC/
EMI, ESD, Telecommunications and Wireless certifica-
tion to professional technicians and engineers.

W1EJM’s home in The Villages, Florida is For Sale
A very unique setting, visit at www.hamqthdyou.com
17 years operating at this QTH 160-3/4Meters Let's
QSO 75M or 40M SSB. THIS STATION GET’S OUT!
Buy/occupy now or rent to me or the rental market

www.peidxlodge.com

Get the F.C.C. “Commercial” Radiotelephone
License! Fast, inexpensive home study course. Com-
mand Productions. www.LicenseTraining.com Free
info: (800) 932-4268

Glen Martin Hazer Tower Trams & Roof Top Towers.
Same Day Shipping. www.antennapartsoutlet.com

Antique/Vintage/Classic

HAM KITS for sale at www.HecKits.com L/C Meter,
SWR Bridge, ESR Meter, 2-Tone Gen, FET DIP Meter.

6 Meter legacy by KBEDX K6MIO. www.bobcoopertv.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 Convention 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 Repair.
www.mcveyelectronics.com 845-561-8383

QSLCards/Call Sign Novelties

CALLSIGN NAME CARDS Deputypatch.com
CALLSIGN PLAQUES www.HamPlaques.com
CallSign Stuff www.HamQRU.com KT@MMY
Engraving, QSL’s, Memo's, Stamps, Plaques since

1962, Full Service Printing. Samples. WA2WAO@
ComnerPress.com www.CornerPress.com 425 286-5952

Get Top Quality Full Color UV Coated QSL Cards
direct from the printer. Chester QSL Cards by Chester
Press. Call 800-748-7089 for samples, email QSLin-
fo@chesterpressinc.com or visit the chesterpressinc.
com/QSL website.

WWW.THESIGNMAN.COM
RICK@THESIGNMAN.COM/225.757.1545

General

Amateur and High-End Audio Equipment repair/test/
calibration. You may find me on QRZ.com. AJ4UY -
email: seecumulus@gmail.com

ATTENTION YAESU-FT 10218,000hrs, 25yrs, 800+
FT-102's Repaired. Have all parts. AM and Roofing
Filters available. 25/hr, parts at cost. 954-961-2034
NC4L www.w8kvk.com/nc4l

BEKO ELEKTRONIK ¥ =

World Class Solid State High -

Help with Intermational Goodwill www.n4usa.org

ISOTRON ANTENNAS FOR 160 - 6 METERS! Effi-
cient, 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/

LEARN CODE by Hypnosis, www.success-is-easy.
com 561-302-7731

LED DESK SIGN - www.Gifts4Hams.com

MicroLog-By-WAOH .. Easy to use logging program .,
Free download .. www.waOh.com

NWOALLIANCE LLC - Adapters, coax, connectors, and
Passive microwave components.
WWW.NWOALLIANCE.NET

PRINTED CIRCUIT BOARDS for projects shown
in QST, QEX, HR, ARRL HB, 73 and more. Custom
boards available. FAR Circuits, 18N640 Field Ct,
Dundee, IL 60118; fax/phone 847-836-9148; www.
farcircuits.net; mail@farcircuits.net

RF CONNECTORS & GADGETS - Parts - Products
and More! www.W5SWL.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

ROTARY FUNCTION SWITCH REPAIRS and rebuild-
ing. Small and large, late model and vintage types.
Free estimates. Joe, KC3JDL 215-801-4362

Start to read fast CW in your head! Begin to hear
whole words sent in fast CW! Soon reading is easy!
https://www.hearcwwords.com

Tactical Portable Accessories for Yaesu 817ND,
857D, 897D, 891, 991A, ICOM 7300, 7200, 7000,
706/703 and 9700. WOMSN www.portablezero.com

Xcellent Amateur and Monitor Logging from
DXtreme! Click www.dxtreme.com

Power Amplifiers for EME, Meteor
Scatter, WSJT, FT8, Contest with

Integrated Power Supplies
Instant ON - Built-In Preamp Sequencer * Overdrive...Temp. & VSWR Protected

144-148 MHz | 430-440 MHz | 1270-1300 MHz | 70-440 MHz

HLV=1000* 3,100 | HLV-550*
HLV-1400* 4,300 | HLV-770*

2,900 | HLV-350* 3,200
3,150 | HLV-800* 4,950

All models also avail-
able as LPD version

HLV-2000* 5,250 | HLV-1470* 4,580

Island Amplifier USA

Alpha Service, Panel & Parts

Made in Bavaria/Germany.
For BEKO-Elektronik Amplifiers in'other areas

*Pout in Watts «- WSJT Full Output Rated + 220 MHz and 70 MHz models on request

2 714-412-7399 - httpst//islandamplifier.com
Sales/Service: USA - Canada - S. America

with 1 mW Pjn for SDRs

) #49 8131 27 61 70 www.beko-elektronik.de
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Alpha Delta Radio 38
Connectors

Customer Service
YEARS Continuous Product
Innovation

Communications,
|.|.C The Leader of the "Pack”

| and
The Alpha Delta TT3G50 Series .V E1+] {155

Coax Surge Protector
Design Concept DIN - BNC
C - FME
Low Pim
MC - MCX
MUHF
N - QMA

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

SMA - SMB
FORTE carrying VHF lightning

discharge sensors, it was TNc

determined that there can — 4 - W UHF & More

be damaging lightning energy emissions throughout the 30-300 MHz
VHF spectrum. Therefore the damage threat can be anywhere from VLF

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

through VHF.
Through careful design of the Alpha Delta Model TT3G50 series Attenuators
broadband precision constant impedance thru-line and ARC-PLUG™
module, allowing proper firing characteristics, this state of the art surge Lo ad S &
protector design allows effective protection throughout this entire spectrum. = =
= Depending on the connector style we provide excellent broadband Terminations
performance through 3 GHz, compared to narrowband DC blocked
designs. Component
®= The impedance compensated thru-line cavity design allows control Parts

voltages to pass through the device, instead of the “wire around”
requirement of DC blocked designs. Our design also allows in circuit

cable sweeps. Hardwar e

= The innovative field replaceable gas tube ARC PLUG™ module =
can be removed and replaced in the field with no tools required and Mlc & HeadSEt
without removing the surge protector from the circuit. The knurled knob J ac ks

does the trick. Connectors and knob are O ring sealed for
environmental protection.

= DC blocked designs require the entire unit to be removed and Mou“ts
discarded if hit with a surge beyond its rating. They are not field
repairable. Feet - Knobs
= As a result of extensive testing and approvals within the military
agencies, the Defense Logistics Agency (DLA) has assigned NSN spea kers &
numbers to our devices. Cage Code 389A5. All of our products are s
manufactured in the U.S.A. in our ISO-9001 certified facility for highest urge
quality. Various connector styles available. Protectors
Also available from Alpha Delta dealers. Test Gear Parts
www.alphadeltaradio.com Gadgets - Tools

for product technical details, installation requirements,
pricing, dealers and contact information m
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' EmComm,
' Satellite work,
' long distance
‘ simplex and
| repeater use.

-Periodic Antennas
Radio Amateur j

925-330-0049
www.ElkAntennas.com

SuperbHeadsets.com
800-634-0094

Warren Gregoire & Associates, Lafayette, CA — Since 1986

LARGE Tactlcal Radio Carrier

FItS K3s
~ . KPA500
1C-7200

~ F
Tac-Comm.com +Others

CURE RFI NOW

RFl Kits—Home, Mobile or Portable operation
Audio/home theater, AM Broadcast, Marine/RV, Ham Radio,
Consumer Electronics, Computer, Solar Systems, Garage Door,
Grow Lights, Sprinkler, HVAC, LED, Ethernet/Cable TV/DSL

Ferrites—Toroid Rings, Snap-on, Slip-on
On-line tutorials show you how to stop RFI from 100 KHz to
2000 GHz - Group discounts, OEM, dealer, quantity pricing

Noise Filters—reduce radio noise, work more DX
AC/DC power, coax noise filters, wall wart, generator

Antenna Kits—Feed Line Chokes & Transformers
BULLET™ end fed antennas from QRP to Kilowatts on all bands
Download FREE RFI Tip Sheet

Palomar-Engineers®.com
760-747-3343
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Air Boss Antenna Launcher

Buckmaster &
OCF Dipoles !

Built to last from quality materials!
4-Band 68'": 40, 20, 10, & 6 meters

7-Band 135": 80, 40, 20, 17, 12, 10, & 6m
8-Band 270": 160, 80, 40, 20, 17, 12, 10, 6m

BUCKMASTER 800-282-5628 1, 1 001 net

INTERNATIONAL 540-894-0907

boss@kr4loairboss.com
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Filters

Ham - Comme.rcial - Band Pass
WWW.0CICOIM.Com

7o+ MILLIWATTS
KILOWATTS™

Semiconductors
for Manufacturing

and Servicing
Communications
Equipment

; I?FModuIes %
-'Semlconductors

‘e Teansmitter Tubes

Se Habla Espanol * We Export

Phone: 760-744-0700
Toll-free:.  800-737-2787
(Orders only) 800-RF PARTS
Websit: ~ www.rfparts.com
Fax: 760-744-1943
888-744-1943
Email: rfp@rfparts.com

C RF PARTS

SN C OMPANY
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dges all of our Maxim
yenerous support.

Society was created to recognize individuals and organizations who have
over the years and achieved a lifetime contribution level of $10,000 or more.
us donors have provided important resources to support the Diamond Club,
rum Defense Fund, the Education & Technology Program, the Legislative Issues
Advocacy Fund, the Second Century Campaign, and more.

Maxim Society’s inception in 2002, ARRL has welcomed 287 members into this special group.

arn more, please visit www.arrl.org/maxim-society or contact Melissa Stemmer, KA7CLO,
Development Manager, at 860-594-0348 or mstemmer@arrl.org.

Photo taken at the 19th Annual ARRL Donor Recognition Reception, held May 16, 2019
at The Schuster Center Wintergarden in Dayton Ohio.

Photography by Childers Photography, Dayton, Ohio



Good times await you with the

The DMR mobile you have been
dreaming about is finally here!
“Up to 50W of Tri-Band power.

Visit the link or call the
number below to learn more!

AnyTone AT-D378UVIIIPRO

. «TRI-BAND
LI DO - 50W 2m, 5W 220, 40W 70cm
s - @ Bluetooth
i ~R— GPS
xo __opcax  ay) | SN WL
D1g] ]

VFO A oz A\ ree 578 Course (397 Value)
e 12.87500 ' =~ . At BridgeCom University
' —— e

VFO B
146.64000 : o —

BridgeComm TO LEARN MORE VISIT:

816-532-8451 www.hridgecomsystems.com/578

sales@bridgecomsystems.com
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Customer Support/Distribution Customer Support:
(310)639-4200 Fax: (310) 537-8235

APRS°/ D-STAR’

TH-D74A 144/220/430 MHz Tribander

The TH-D74A represents the ultimate in APRS and D-STAR
performance. KENWOOD has already garnered an enviable
reputation with the TH-D72A handheld APRS amateur
radio transceiver. Now it has raised the bar even further
with the TH-D74A, adding support for D-STAR, the digital
voice & data protocol developed by the JARL, and
enabling simultaneous APRS and D-STAR operation
- an industry first.

APRS compliance using packet communication to exchange real-time
GPS position information and messages

Compliant with digital/voice mode D-STAR digital amateur radio networks
Built-in high performance GPS unit with Auto Clock Setting

Wide-band and multi-mode reception

1.74" (240 x 180 pixel) Transflective color TFT display

IF Filtering for improved SSB/CW/AM reception

High performance DSP-based audio processing & voice recording
Compliant with Bluetooth, microSD & Micro-USB standards

External Decode function (PC Decode 12kHz IF Output, BW:15 kHz)
Free software for Memory and Frequency Control Program

Data Import / Export (Digital Repeater List, Call sign, Memory Channel)
Four TX Power selections (5/2/0.5/0.05 W)

Dust and Water resistant IP54/55 standards

APRS (The Automatic Packet Reporting System) is a registered American trademark of WB4APR (Mr. Bob Bruninga).
D-Star is a digital radio protocol devetoped by JARL (Japan Amateur Radio League).

o [ o

@lﬁ -
1509001 Registered

www.kenwood.com/usa
ADS#38419




