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The Best of the Best

A Superb All-around Wide-Coverage Transceiver

FT-9910

HF/50/144/430MHz TRANSCEIVER

« Includes HF through UHF with one Radio
« Supports SSB/CW/AM/FM and C4FM digital
« IF Roofing Filters produce Excellent Shape Factor
« IF DSP enables Superb Interference Rejection
« Built in Real-Time Spectrum Scope Display
» 3.5-inch TFT Color Touch Panel Display
» 100 Watts (2 Meter & 70 Centimeter: 50 Watts)
of Solid Performance

The New Standard
High Performance SDR Transceiver

FTpx10 =~

HF/S0MHz TRANSCEIVER

e, R —
B [y e 195000 !
e 3550008

SDR Receiver (Narrow Band SDR & Direct Sampling SDR)
z Down Conversion Receiver Configuration

yofing Filters produce Excellent Shape Factor

P enables Superb Interference Rejection

-inch TFT Color Touch Panel with 3DSS$*! Visual Display
superior Operating Performance by means of the MPVD*?

The World Leading HF Transceiver with Hybrid SDR
« Dual Hybrid SDR Receivers (Narrow Band SDR & Direct Sampling SDR)
In Homage to the Founder of Yaesu - Sako Hasegawa JAIMP « 9MHz Down Conversion Receiver Configuration

F ' D x 1 o 1 M P O00W « IF Roofing Filters produce Excellent Shape Factor
« VC-Tune (Variable Capacitor Tuning) Signal Peaking

HF/50MHz TRANSCEIVER « IF DSP enables Superb Interference Rejection
The Ultimate « 7-inch TFT Color Touch _nel th 3DSS*! Visual Display

10

‘Active Band Indicator " MPVD: Multi-Purpose VFO Outer Dial

YA FSTJ YAESUUSA | For the latest Yaesu news, visit us on the Internet; http://www.yaesu.com

Whrer renclics 6125 Phyllis Drive, Cypress, Specifications sublect to changa without notice. Soma accassories and/or options may be standard in cartain
CA 90630 [714] 827-7600 areas, Frequency coverage may differ in some countries, Check with your local Yaesu Dealer for specific details,




YAKSU
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C4FM/FM 144/430MHz Dual Band Mobile

High Visibility and Resolution QVGA Display with Exceptional Operability
Real Dual Band Operation V+V/U+UN+U/U+V & Simultaneous C4FM Monitoring

FM Friendly Digital : AMS (Automatic Mode Select)
System Fusion Il Compatible
WIRES-X Portable Digital Node Function

® Wide Range RX Coverage : 108 ~ 999.99 MHz

® Easy to Operate Il (E20-Il) : New User Interface for Easy Operation
® New Memory Auto Grouping (MAG) Function

® New Multi-Channel Standby (MCS) Function

® High-Speed 61 Channel Band Scope

® Easy Hands-Free Operation with Built-in Bluetooth® Unit

C4FM/FM 144/430 MHz DUAL BAND
50 W DIGITAL MOBILE TRANSCEIVER

FTM-300DR
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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

$699 95

)

\
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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 paints 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.

Maﬁchlng Hahnmrk

Omni-Directional
Low angle radiation gives
incredible worldwide DX,

Super Rugged
P Design

guarentee base integrity.

Du;a! ate mount make it
install counterpoises.

Heavy duty stainless steel/

alumlru'n terface plate mount
r ul w.rarmna up for years

Cushcraft...l(eeping You in Touch
Around the Globe!

c h ft Amateur Radio Antennas 308 Industrial Pk Rd, Starkville, MS 39759 USA
USNCTATT salesitech: (662) 323-9538 = 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_09061908



~ Life is a JOURNEY,
njoy the ride!

CA-SPR Optional spring section adds durability
and flexibility, replaces the lower element

(1] (2] (3] (4] (5] (6] (7] (6] 9] 10 1

Mobile Antennas s

connector versions
O C¥MET. CSB-750A DUAL-BAND 2M/440MHz w/FOLD-OVER )
2M: 1/2 wave * 440MHz: 5/8 wave x 2 * VSWR: 1.5:1 or less » Length: 42" « Conn: PL-259 « Max. Pwr: 150W

® CH*MET CSB-770A DUAL-BAND 2M/440MHz w/FOLD-OVER
2M: 5/8 wave center load * 440MHz: 5/8 wave x 2 center load * VSWR: 1.5:1 or less « Length: 51" « Conn: PL-259 « Max Pwr; 150W

® CHMET CSB-790A DUAL-BAND 2M/440MHz w/FOLD-OVER
2M: 7/8 wave center load « 440MHz: 5/8 wave x 3 center load « VSWR: 1.5:1 or less « Length: 62" » Conn: PL-259 « Max Pwr; 150W

0 CHMET B-10/B-10NMO DUAL-BAND 2M/440MHz
2M: 1/4 wave « 440MHz: 1/2 wave * Length: 12" « Conn: B-10 PL-259, B-10NMO - NMO style « Max Pwr: 50W

© CHMET SBB-2/SBB-2NMO DUAL-BAND 2M/440MHz
2M: 1/4 wave + 440MHz: 5/8 wave center load « VSWR: 1.5:1 or less « Length: 18" « Conn: SBB-2 PL-259, SBB-2NMO - MNO style « Max Pwr; 60W

© CHAMET SBB-5/SBB-5NMO DUAL-BAND 2M/440MHz w/FOLD-OVER
2M: 1/2 wave + 440MHz: 5/8 wave x 2 = Length: 39" « Conn: SBB-5 PL-259, SBB-5NMO - NMO style « Max Pwr: 120W

@ CHMET SBB-7/SBB-7TNMO DUAL-BAND 2M/440MHz w/FOLD-OVER
2M: 6/8 wave » 440MHz: 5/8 wave x 3 « Length: 58" « Conn: SBB-7 PL-259, SBB-TNMO - NMO style « Max Pwr: 70W

0@ CHMET CA-2X4SR/CA-2X4SRNMO WIDE-BAND 140-160MHz 435-465MHz w/FOLD-OVER
2M: 5/8 wave + 440MHz: 5/8 wave x 3 * Length: 40"« Conn: CA-2x4S PL-259, CA-2x4SRNMO NMO style « Max Power: 150W

© CHMET BNC-24 DUAL BAND 2M/440MHz HT ANTENNA
RX range: 100-1200MHz « Length: 17" » SuperFlex featherweight whip » Conn: BNC

@ CHXMET SMA-24 [JJ31H] SMA-24J DUAL BAND 2M/440MHz HT ANTENNA
RX range: 100-1200MHz + Length: 17" « SuperFlex featherweight whip « Conn: SMA-24: SMA-male / SMA-24J: SMA-female

O CAMET, SMA-503 [JIE1 SMA-503J DUAL BAND 2M/440MHz HT ANTENNA
RX range: 100-1200MHz « Length: 8.75" » Conn SMA-503: SMA-male, SMA-503J: SMA-female

® Maldol MH-209, MH-209SMA DUAL BAND 2M/440MHz HT ANTENNA
Length: 3" « Conn: MH-209 BNC, MH-209SMA: SMA-male « Soft rubber cover, good performance in a small package!

\_ J

Call or visit your local dealer today!
www.natoomm‘;roup.com l 800-962-26'1v1 @ C*M EI-@

Comet offers several
“No-holes to drill”

lip mounts, in a
variety of sizes
and connectors
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DR.DUINO

WANT TO GET STARTED
WITH ARDUINO?

TRY DR.DUINO

FOR BEGINNERS OR PROS

It's perfect for quick prototyping and diving right into the
world of Arduino® without a breadboard.

ARDUINO UNO & NANQ i M
COMPATIBLE SHIELDS. - B

nioneer edition EprIorN r Edition

LEARNING PLATFORM OTOTYPING PLATFORM
& = ﬁﬂ B & Q.
LEARNING KIT SIMULATOR TEST FIXTURE DEBUGGER
Perfect for getting started Begin coding even before Easily accessible & probe Quickly troubleshoot
with Arduino® your hardware arrives. friendly pins. hardware vs. code issues.

As seen in QST Magazine November 2020

Page 51 Product Review Section

«The Pioneer Edition is an
excellent learning platform to
begin working with the Arduino»
Revied by Glen Popiel, KW5GP

USE EXCLUSIVE ARRL
COUPON CODE:

SAVE AN ADDITIONAL 5%
OFF THE CURRENT SALE PRICE

*UPTO A MAXIMUM 525 DEPENDING ON MODEL SELECTED.

-GET YOURS TODAY-
www.DrDuino.com/HamRadio

Arduino is a Reqgistered trademark of Arduino AG. Dr.Duino is not affiliated or endorsed by Arduino AG
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Your Fleld Day Headquarters

' Go Boxes are a specialty with us!

* We pack more into less space and lower weight
for that dream Field Day case: 3U-4U-6U-8U & up

* RFI filtered power supply is built-in on the tray
and we install mike clips, speakers, 3-function
time, volts & temperature display meters

Go Boxes built to order with LED light bar with
dimmer for night time QSOs. Add an easy-
access GATE board with solar charging of
Lithium-Iron battery

® Customize your front panel with tuners and SWR

* Custom rear

meters, switches, modems, and your call sign

panels to
your order -

Coupon Code

www.novexcomm..com Field Day 2021
22826 Mariposa Ave. * Torrance, CA 90502-2601 good thru

June 30, 2021

310-534-4456 » Engineering@Novexcomm.com



DIAMOND

ANTENNA

diamondantenna.net

Heavy duty fiberglass radomes

Four section assembly

Overlapping outer shells for added strength
When it comes to quality and performance, Stainless steel mounting hardware & radials
DIAMOND ANTENNA is the worldwide leader Strong waterproof joint couplings
in VHF/UHF base and mobile antennas. Type-N cable connection

Wideband performance
DIAMOND ANTENNAS help you get the most out Highest gain Dual-band Base Antenna!

of your on-air experience.

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!

dard By Which All Others Are Judged

Here is a small sample of our wide variety of antennas

Model Bands Length Max Pwr. Conn.
Ft. Rating
Dualband Base Station/Repeater Antennas
X700HNA (4 section) |2m/70cm 24 200 N
X510HD (3 Section) |2m/70cm 17.2 330/250 |UHF or N
X300A (2 Section) 2m/70cm 10 200 UHF or N
X200A (2 Section) 2m/70cm 83 200 UHF
X50A (1 Section) 2m/70cm 5.6 200 UHF or N
X30A (1 Section) 2m/70cm 45 150 UHF
Monoband Base Station/Repeater Antennas

144-174 MHz
(W/ Cut Chart)

F22A (2 Section) 2m 10.5 UHF
CP22E (Aluminum) 2m 8.9 UHF
F718A (Coax Element) | 70cm 15 N
Dualband Mobile Antennas
SG7900A 2m/70cm 62.2 in. UHF or NMO
SG7500A 2m/70cm 40.6 in. UHF or NMO
NR770H Series 2m/70cm 38.2 in. UHF or NMO
MR77 Series 2m/70cm 20 in. 70 Mag Combo
AZ504FXH 2m/70cm 15.5 in. 50 UHF
AZ5045P 2m/70cm 15.5 in. 50 UHF
NR7900A 2m/70cm 57 in. 300/250 |UHF
Monoband Mobile Antennas
NR22L 96.8 in. 100 UHF
M285 524 in. 200 UHF or NMO [

F23H (3 Section) 15 330 UHF

| X30A 7 X50A
X700HNA

RF PARTS"

COMPANY

Diamond Antenna is a division of RF Parts Company:




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

Second Century

The “New Normal” for Events

Taking precautions for COVID-19 over the past year has caused significant changes in our
lives, not the least of which was the cancellation of in-person hamfests and larger events.
We were prevented from congregating for radio club meetings. Even ARRL Field Day was
impacted — those group outings we enjoy every year were largely replaced by at-home
operating. As a community, we sought ways to adapt so that we could remain connected
despite being held apart by restrictions and regulations.

As part of those adaptations, we gained a new term in our
vernacular: we “Zoom” with each other. Companies are
using Zoom to conduct business. Clubs are using Zoom
to conduct meetings and even online hamfests. Analysts
and industry pundits are declaring that the acceleration

of society into a distanced or remote way of working

and interacting is the new normal, and that we should
embrace it.

Over the past few months, I've had the opportunity to
attend three virtual events: HAM-CON (the Vermont Ham
Radio Convention) and Orlando HamCation — which are
ordinarily in-person events brought to life by conducting
them online — and the QSO Today Virtual Ham Expo,
which is purely a virtual event. As the size and sophistica-
tion of each event increases, the complexities of, and
potential problems with, delivering a seamless, satisfying
user experience rise exponentially. It is easy to become
critical of difficulties and failures of online events like these,
but conducting them illustrates how incredibly difficult it is
to configure, scale, test, and implement these virtual
events.

There have been important lessons learned from conduc-
ting these events, including: speakers must not use Wi-Fi
or unfamiliar internet connections; speakers must use a
camera of good quality; built-in microphones are generally
inadequate; live meetings or meetings with live side chats
must be moderated by someone other than the presenter,
who must be alert to muting attendee microphones during
the presentation; the operations of a virtual event must

be carefully handled, including emailing/posting links,
ensuring mass emails aren't being routed into spam or
causing server blacklisting, handling session recording,
and more.

If virtual events are so difficult (and in some cases expen-
sive) to conduct, why do organizers do it? For the love of
the hobby. For the feeling of community. For the inclusion
of many hames, from local to DX, who cannot travel to
events. So are virtual events just a fad? A consequence of
the times? Or are they the new normal — or, at the very
least, a forward-looking way of reimagining amateur radio
events? Here’s my view:

First and foremost, there is no replacement for being there.
One of my greatest joys is to walk a hamfest — the bigger
the better — to see equipment, hear the stories, and pick
out a gem or two to add to my own station. Seeing an old
friend, exchanging a hearty handshake, and catching up is
another wonderful by-product of being there.

Though online events and in-person events are two very
different beasts, there are best practices that apply to both.
In-person events have a limited amount of space for
speakers. This forces event organizers to be careful about
curating their lineup of speakers. Online events don't have
these space restrictions and often book more speakers
and sessions than they otherwise would, which can lead
to falling into the “just because you can, doesn’'t mean you
should” trap. Online events tend to work harder at having
speakers create a script, and fit their presentation to a
specific timeframe. Findings from the YouTube community
indicate that talks in the 10 — 20 minute range are optimal
— a constraint that in-person events could benefit from.
Sessions that are more experiential, from kit building to
following along with a book, tend to be more popular and
easily work in both environments!

The future seems to point to a hybrid model where getting
back together in-person is highly desirable, but not at the
expense of leaving out those people who — for one
reason or another — cannot travel to the event. ARRL will
be taking another crack at an online event this month (May
21 —23) when we host the ARRL at Home event while
sitting at home, missing the fun of Dayton Hamvention!
We'll be spicing things up with a collection of videos,
activities, and perhaps a Sunday raffle.

We hope to see you there! In the meantime, stay radio
active! Be a connector! And visit our Ideation page at
www.arrl.org/ideas to submit ideas for content, products,
and more.

il P

David A. Minster, NAZAA
Chief Executive Officer
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Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-973-6572

hy-gam® Antennas

B AV-680
80-6 Meters

hy-gain’s new AV-680 adds
75/80 Meters with no radials!

Includes 40, 30, 20, 17, 15, 12, 10 and
6 Meters operation with low 17 degree
radiation angle and omni-directional AV-640 -
world-wide coverage. No ground or

radials needed. Handles full 1500 Watts $499-95
key down continuous for two minutes. 40-6 Meters

Highly Efficient

The AV-680 uses quarter wave stubs on 6, 10, 12
g and 17 Meters and very efficient end loading coil and
capacity hats on 15, 20, 30, 40 and 80 Meters -- no
traps. End loading allows efficient operation with a
low profile. Resonators are placed in parallel not in
series.

Each band individually tunable
Extra wide low VEWR bandwidth. End fed with

Tl broadband matching unit. Single coax cable feed.
Automatic bandswitching.

Sleek and low-profile
Low 2.9 sqg. ft. wind surface area. Small footprint for
mounting easily on decks, roofs and patios. 26 feet,

ik 18.5 Ibs.
| Built-to-last
| High wind survival of 65 mph. Broadband matching

unit made from all Teflon® insulated wire. Aircraft
quality aluminum tubing, stainless steel hardware.

hy-gain verticals are the best built, best performing
- and best priced multiband verticals available today.

hy-gain® warranty
Two year limited warranty. All replacement parts
in stock.

ATB-75, $99.95. Tilt base for hy-gain
AV-680/AV-640 and AV-620 verticals.

i AGHK-8, $79.95. Guy Kit, three point
non-conductive guy system for hy-gain
AV-680/AV-640 and AV-620 verticals.

AV-640, $499.95. 8 bands: 40, 30, 20, 17, 15, 12,
10, 6 Meters. 25.5 ft., 17.5 Ibs.

1 AV-620, $399.95. 6 bands: 20, 17, 15, 12, 10, 6
Meters. 22.5 ft., 10.5 Ibs.

1
|

Inside of |
Matching Unit

h i '" 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. AVESD_031413_QST_08201905




Select the Ideal Mag Loop Antenna for Your Next QSO

SOTA-1
PreciseLOOP

$435

3:1 vernier
tuning dial

e QRP 15W

e 40-10 meter

e Quick deployment

e Compact & light

e |deal for SOTA operations
o Complete with deluxe bag

DPM6000 Power Meter

The DPMB000 SWR 2 channel power meter
measures forward and reflected power over a
70dB range. A 0dBm 50MHz reference ensures
high repeatability and accuracy. Range is .01uW to
2kW with a frequency respanse of 50KHz - 6 GHz
depending on sensor. It displays SWR, Watt/dBm,
peak power, return loss RL, RC (c), frequency and
a bar graph.

T150 Step Attenuator

Attenuation covers 41dB
in 1 dB steps, using Pi-
B Pad attenuators from DC
to 1 GHz. It features a
FED £} 2W strip line
tlesign with UHF
switches. Great for ham
radio tests of receivers
and general signal
conditioning.

$275
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DDS-1 Dual Directional Coupler

The coupler measures
forward and reflected power
with an oscilloscope. The
transmitter connects to RF
IN, the load connects to RF
OUT. When the load absorbs
all the energy, virtually no
power is reflected, resulting

J In very little REFL power|
(SWR 1:1). The FWD port
shows power (— 30 dB) to the

load| $175

HG-1 EXPEDITION
PreciseLOOP i

$535

6:1 vernier
tuning dial

s 45W PEP

® 80-10 meter”

« Compact & light

¢ Quick deployment

¢ Ideal for expedition

s Complete with deluxe bag

PG50PS Pulse Generator

The PGS0PS delivers ultra high (8,000V/uS) slew
rate 35ps tr steps. Use it for mm TDR and
oscilloscope/amplifier frequency response tests.
Apply the step to a scope and the rise-time is
measured using the BW=.35/rise-time formula
(printed aon the case) allowing bandwidth checks
to 6GHz.

SMT Station Monitor

The monitor provides all
connections, plus the
demaodulator, to drive an
oscilloscope in XY (drive
v. output) mode,

resulting in a trapezoid
waveform, revealing -
non-linear operation of a
transmitter in real time

$259

HFS-1.5 HF Sampler -30dB

The sampler inductively
samples high power (up to
1.5kW) RF passing from the
RF IN to RF OUT ports. The
sampled RF is at a
calibrated -30 dB level which
is compatible with most
s oscilloscopes for precise
= measurements based on the
displayed waveforms.

HG-3 STEPPER
PreciseLoop

$895

= 100W PEP

* B0-10 meter”

® Remote tuning

« SWR auto tune”

e Quick band change

o Aluminum mast*

¢ |deal for fixed deployment

Remotely
tuned

SALE
$775

TDR-Cable Radar®

This time domain reflectometer (TDR) features a fast
pulse generator to check transmission lines & cables
by analyzing reflections on an oscilloscope. It
computes distance to fault (DTF) 2.5 ¢m - 15km, return
loss (RL), velocity factor (Vf) & line loss dB @ 100" [t
covers 50 - 600 Q with 25 ps resolution using isolated
samplers and separate (DUT) outputs.

TTG1 Two Tone Generator
The generator has two

low distortion (700Hz and 4

1900Hz) sources o

analyze SSB & AM

transmitter linearity and

overdrive for IMD

distortion and harmaonic

splatter.

RLB-E 500MHz Return Loss Bridge

[The bridge compares an
unknown Z to a reference Z.
A test oscillator connects to
the RF IN. An oscilloscope
connects to the DET OUT,
The tested device such as
an antenna or coax,
connects to the DUT. Equal
Z result in essentially zero
output and very high RL.

$205




Array SO| Ut i OIS Your Source for Outstanding Radio Products //

Professional Grade Equipment from Array Solutions |..ove.
OM Power Amplifier Month of May Sale Hamation Station Automation

Wi Hamation remote and Local Station Control products allow you to
/ %T':IIHWBI :E‘g]mers 0M | automatically or manually select antennas, bandpass filters, and control
4 E ew ower Illr'uu accessories. Accessories can be StackMatches, Antenna switches,

ARBAY S0LUTIONS Benchmark! antenna rphaeung systems, StepplR controller, turning radios on and off,
3 etc. All of this can be done directly from the Ethernet as well!
Call us to own the most powerful and reliable amplifier for contest- Wiring are simple phone cables that daisy chain to all the devices.
ing, DXing, ragchewing, and those heavy duty digital modes. Wireless control is also available to your tower-located switches. Call us
Check our Website for Details 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.

Array Solutions Lightning Arrestors
Coaxial , Ladder Line, Single wire, Control Line protection

for Rotators, Switches, and Antenna Motors i o
s san

AS-300 Series arrestors are known for their reliability and SHACKLAN ' .
performance. They feature easy mounting to plates, ground @)
rods with our stacking bracket and also a convenient screw 2X8 EIGHTPAK
lug. The stacking bracket can be used on plates as well to ANTENNA SWITCH
save precious room in arrestor enclosures. : ¢
« Available in SO-239, Type-N, and 7/16 DIN connectors
= DC blocked, DC pass is available as a custom option T R SR
« Unique static bleed system with a UL approved Gas SM-8 SHACK MASTER
Discharge Tube, also ITU K 12 tested. This system usu-
ally prevents the GDT from ever firing unless a direct hit
is taken. Saves your radio from static build up on large
antennas.
Maodels available for 3 kW, 5 kW, 10 kW and higher,
details on website. Lower power available.
FM low power broadcast model AS-303D FM
Model AS-309H high-power single wire or ladder line
arrestor, also DC block with static bleed
Control line Arrestors for 8, 12, and 16 wires — 65V
sparkover.
Models for HF, VHF to UHF — Extremely low loss and
Low VSWR

The Shared Apex

Loop Array™!

Capture the whole band or the whole HF spectrum
; : at once with the Shared Apex Loop Array 2nd

o F.é A Cab‘!e % o T q Generation. Can be remote controlled over the

FIESIOS S 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 radiol 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 Sl llee .
+ AS-SAL-20 - optimized for BCB, and 1.8-30 MHz e |l @
 AS-SAL-12 - optimized for 3-30 MHz L
5kW - DC to 6m StackMatch PowerMaster II
RATPAK - 1x6 The original, not the imitations. For
& i phasing 2, 3, 4 and even 6 antennas.
Choice of Multiple Controllers Also it can be used to combine vertical

and horizontal polarized antennas to

SIXPAK - 2x6 diminish fading.

VNAuhf Back in Stock'

Vector Network Analyzer —
5kHz-1.3GHz $1295 )

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.

Check our Website for more new products!

/ 2611 North Beltline Rd., Suite 109
4 Sunnyvale, Texas 75182 USA Array Solutions' products are in use at top DX and Contest stations worldwide as well as commercial and governmental
¥ 2 installations. We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and

sales@arraysolutions.com in . AT bl ; SEE
, " stallation of antennas systems, antenna setection, filtering, switching and grounding. We also offer RF engineering and PE
ARy IoLTe | Phone 214-954-7140 Fax 214-954-7142 Goneuling satiies » il s e




Jen Glifort, KC1KNL, jglifort@arrl.org

Member Spotlight

Noji Ratzlaff, KNI

Wherever he goes, Noji Ratzlaff,
KN@JI, seeks to help connect his
community. His interests and hobbies
crisscross with radio and public ser-
vice, spreading awareness of the
hobby in his area. Whether that's
through emergency preparedness
and volunteer work, teaching at his
karate studio, or serving as president
of his local radio club, Noji keeps
busy by staying linked to the people
and community around him.

A Technical Mind

Noji was introduced to ham radio by
his grandfather, who helped him earn
his Novice-class license. However,
he lost interest in radio when his
grandfather passed away. Years later,
a ham he met through his religious
group reignited the spark. Noji's wife,
Lisa, KR5LYS, also became involved
in radio at that time.

Noji’'s interest in radio overlaps with
his background in electronics. He
earned a degree in electrical engi-
neering, which initially led him to
work developing programmable
arrays like PALs, GALs, and FPGAs.
However, he found that software was
what truly held his attention, and
began working as a software devel-
oper. “That was a great move for me,’
he said, “because subsequent jobs
required somebody who could
develop software, while having an
intimate hardware understanding,
especially when it came to
embedded systems.”

The Radio Community

“My honest favorite aspect of ham
radio is helping people,” Noji said,
whether that's through assisting with
antenna installations, programming
radios for folks, or teaching radio
classes and serving as a Volunteer
Examiner (VE). In addition to being a
VE, Noji is also a CERT instructor
and ARES volunteer. He maintains
his own website (www.noji.com),
which features everything from
guides to local restaurants to
resources for radio operators. “| love
to post stuff on my website,” he
explained, “especially for new hams,
and the ultimate ham radio glossary”

Noji also serves as President of the
Utah Valley Amateur Radio Club
(UVARC), formed 5 years ago to
serve the Utah Valley county. With
over 1,500 members, the club is now
the largest in the state. In addition to
hosting ham radio exam courses and
VE sessions, the club participates in
lots of events and get-togethers, like
swap meets, potluck dinners, ham-
fests, and weekly nets. They even
have special interest nets, like the
Ladies’ Net, an annual Santa Net,
and a New Ham Net. The club
earned first-place rankings for Utah
in ARRL Field Day 2020 and Winter
Field Day 2020.

On weekends during the summer,
Noji hikes local mountains while
volunteering for the Timpanogos
Emergency Response Team. He
explained, “Each of us radio people
pair up with an EMT and call in to
Search and Rescue” to assist injured
hikers. “Depending on the situation,
we might request a chopper or a

Noji Ratzlaff, KN@JI, and his wife,
Lisa, KR5LYS.

posse to come up and carry the
patient off the mountain, if we deter-
mine they can’t make it down on their
own.”

Long-Term Passions

Noji also owns his own karate
school, where he’s taught since
1997. The school focuses on
Shotokan karate and self-defense.
Noji's been doing karate since he
was 16 years old, and still trains
nearly every day, “to keep up with the
younger folks.” The hobby is his
“second-biggest passion, second
only to my family.” He also enjoys
astronomy, Scouting, geocaching,
camping, and hiking.

“To me, nothing compares with
spending time with my kids, who are
grown now,” Noji said, “and now with
my grandkids.” He uses some of that
family time to share his passions and
pass down his knowledge. He said,
“Most of my kids have taken karate
from me, and most of my kids are
hams too.”

- May 2021 13



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.

mMagazines | www.arrl.org/gst and www.arrl.org/ota
Members in the US receive a choice of print magazine:
QST, ARRL's membership journal (12 monthly issues),
or On the Air, our new magazine for new and beginner-
to-intermediate-level radio amateurs (6 bimonthly
issues). All members can access the digital editions of
QST, On the Air, QEX, and NCJ from a web browser
and apps available for iOS, Android, and Kindle Fire
devices. Members need a valid ARRL account to
access ARRL's digital magazines, the Archives and
Periodicals Search, and the Product Review Archive.

mE-Newsletters | www.arrl.org/myARRL
Subscribe to the weekly ARRL Letter and a variety
of other ARRL e-newsletters and announcements.

sNew! The ARRL Current Email Newsletter
Members can elect to receive this monthly email
within their online profile. Each issue provides a
reminder of the available digital magazine issues and
highlights articles from all four digital publications,
along with podcast overviews, benefit updates,
product and publication specials, and more.

=New! ARRL Learning Network
www.arrl.org/arrl-learning-network
This 30-minute webinar series features member-
volunteers covering a variety of topics: technology,
operating, and public service. Live presentations are
recorded for viewing later.

sEmail 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.

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, adoplad 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.
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Join or Renew Benefits
www.arrl.org/join www.arrl.org/benefits
Donate Shop
www.arrl.org/donate www.arrl.org/shop

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.

Group Benefits* | www.arrl.org/benefits
sARRL 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 hq@arrl.org

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

Ll vio|olalin

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/

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 inguiries and general correspondence should be addressed to the

administrative headquarters: ARRL, 225 Main 5t., 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, K1TWF*
85 High Street

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

Second Vice President

Bob Vallio, WBRGG

18655 Sheffield Rd.

Castro Valley, CA 94546
510-537-6704; wérgg@arrl.org
International Affairs Vice President
Rodney J. Stafford, WEROD

5155 Shadow Est.

San Jose, CA 95135
408-238-4671; wbrod@arrl.org
Chief Executive Officer

and Secretary

David A. Minster, NA2AA™

225 Main St,

Newington, CT 06111
860-594-0404; dminster@arrl.org
Treasurer

Rick Niswander, KTGM

Chief Financial Officer

Diane Middleton, W2DLM

Staff

Development Manager
Melissa Stemmer, KA7CLO
Director of Operations

Norm Fusaro, W31Z
Laboratory Manager

Ed Hare, W1RFI

Assistant Laboratory Manager
Bob Allison, WB1GCM
Product Development Manager
Bob Inderbitzen, NQ1R

Membership, Marketing, &
Communications Director
Kathleen Callahan, KC1MBY

Marketing & Sales Manager
Yvette Vinci, KC1AIM

Membership Manager
Diane Petrilli, KB1RNF

Publications & Editorial Manager
Becky R. Schoenfeld, W1BXY

Advertising Sales Manager
Janet Rocco, W1JLR

Regulatory Information Manager
Dan Henderson, N1ND

Director of Emergency Management
Paul Gilbert, KESZW

VEC Manager
Maria Somma, AB1FM

Lifelong Learning Manager
Kris Bickell, K1BIC

Radiosport & Field Services Manager
Bart Jahnke, W9JJ

Controller
Thomas Bell, KC1MHQ

*Executive Committee Member

Atlantic Division
www.atldiv.org

Tom Abernethy, W3TOM*

P.O. Box 73, Accokeek, MD 20607
301-257-6225; witom@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, WIXA*

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

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

Dakota Division
www.arrldakota.org

Bill Lippert, ACOW

2013 6th Ave. SE, Austin, MN 55912
507-433-5835; acOw@arrl.org

Vice Director: Lynn Nelson, WBND
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; k5uz@arrl.org

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

Great Lakes Division
arrl-greatlakes.org

Dale Williams, WABEFK*

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

Vice Director: Scott Yonally, N8SY

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

Hudson Division
www.hudson.arrl.org

Ria Jairam, N2RJ

P.O. Box 73, Sussex, NJ 07461
973-594-6275; n2ri@arrl.org

Vice Director. William Hudzik, W2UDT

111 Preston Dr., Gillette, NJ 07933
908-580-0493; w2udt@arrl.org

Midwest Division
www.arrimidwest.org

Art Zygielbaum, KGAIZ

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

Vice Director: Dave Propper, K2DP

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

How to Contact ARRL Staff

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

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

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

Fred Hopengarten, K1VR

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

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

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

Northwestern Division
www.arrinwdiv.org

Mike Ritz, W7VO

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

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

Pacific Division
pacific.arrl.org
Kristen Mcintyre, KEWX

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

Vice Director: Vacant

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, KBRM

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

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

Southeastern Division
www.facebook.com/
ARRLSoutheasternDivision

Mickey Baker, NAMB

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

Vice Director; 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; n6aa@arrl.org

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

West Gulf Division
westgulfdivision.org

John Robert Stratton, NSAUS*

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

Vice Director: Lee H. Cooper, W5LHC
2507 Autrey Dr., Leander, TX 78641
512-658-3910; whlhc@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: Mark Stillman, KA3JUJ, 48 Upland Ct., Newark, DE 19713-2817
302-384-0916; kadjuj@arrl.org

Eastern Pennsylvania: George Miller, W3GWM, 293 Woods Rd., Wyalusing, PA
18853 570-250-1007; w3gwm@arrl.org

Maryland-DC: Marty Pittinger, KB3IMXM, 4 Pegram Rd., Owings Mills, MD 21117
410-356-7899; kb3mxm@arrl.org

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

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

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

Wisconsin: Patrick Moretti, KA1RE, W34853970 Waterville Rd., Dousman, Wl
53118-9786 262-354-2997; kalrb@arrl.org

Dakota Division MN, ND, SD

Minnesota: Bill Mitchell, AEQEE, 2120 Aldrich Ave. 5., Apt. 208, Minneapaolis, MN 55405

510-529-5658; aelee@arrl.org

North Dakota: Richard Budd, W@TF, 4951 64th St. NE, York, ND 58386-9304
701-466-2028; wotf@arrl.org

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

Delta Division AR, LA, MS, TN

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

Louistana: John Mark Robertson, K5JMR, 201 Madewood Ct., Bossier City, LA
71111-6325 318-572-7917; k5jmr@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; kmdnyi@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

Michigan: Jim Kvochick, KBJK, 10366 Greystone Ct., Brighton, MI 48114-7650
810-229-5085; k8jk@arrl.org

Ohio: Tom Sly, WBBLCD, 1480 Lake Martin Dr., Kent, OH 44240-6260 330-554-4650;

whbBlcd@arrl.org

Hudson Division ENY, NLI, NNJ

Eastern New York: John K, Fritze, Jr., K2QY, 4 Normanskill Blvd., Delmar, NY
12054-1335401-261-4996; k2qy@arri.org

NYC-Long Island; Jim Mezey, W2KFV, 38 Appletree Ln., Carle Place,

NY 11514-1336 516-315-B608; w2kfv@arrl.org

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

Midwest Division IA, KS, MO, NE

lowa: Lelia Gamer, WABUIG, 145 Front St., Robins, 1A 52328-9718

318-213-3539; waluig@arrl.org

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

Missouri: Cecil Higgins, AC@HA, 27935 County Rd. 220, Hermitage, MO 65668-8493
417-399-5027; acOha@arrl.org

Nebraska: Matthew N. Anderson, KAZBOJ, 14300 NW 88th 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., K1DFS, 22 Woodside Ln., Plainville, CT 06062
BB0-747-6377; ki1dfs@arrl.org

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

Maine: Robert Gould, N1WJO, 572 Poland Springs Rd., Casco, ME 04015-4016
207-415-5419; n1wjo@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
B02-878-2215; aalsu@arrl.org

Western Massachusetts: %?(mond Lajoie, KB1LRL, 245 Leominster Rd., Lunenburg,
MA 01462-2031 978-549-5507; kb1Iri@arrl.org
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Northwestern Division AK, EWA, ID, MT, OR, WWA

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

Eastern Washington: Jack Tlfedy. 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, ID 83709

208-914-8939; k7rex@arrl.org

Montana: Paul Stiles, KF7S0J, 5427 Deadwood Dr., Billings, MT 59105
406-671-7092; kffsoj@arrl.org

Oregon: David Kidd, KATOZ0, 21760 S. Larkspur Ave., Oregon City, OR 97045-9164
503-320-3484, kaTozo@arrl.org

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

Pacific Division EB, NV, PAC, 5V, SF, SJV, SCV

East Bay: Jim Siemons, WELK, 2308 Lomond Ln., Walnut Creek, CA 94598-3705
925-330-0049; wélk@arrl.org

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

Pacific: Joe Speroni, AHOA, 278 Kapiolani Bivd. #502, Honolulu, HI 96826
808-955-2496; ahDa@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: James Armstrong, NVBW, 2048 Paseo Del Sol, San Jose,
CA95124-2048 408-679-1680; nvéw@arrl.org

Roanoke Division NC, SC, VA, WV

North Carolina: Marvin K. Hoffman, WA4NC, P.O. Box 2208, Boone, NC 28607
B828-964-6626, wadnc{@arrl.org

South Carolina: Marc Tarplee, NAUFP, 4406 Deer Run, Rock Hill, SC 29732-9258
803-327-4978; ndufp@arrl.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: Robert Wareham, N@ESQ, 300 Plaza Dr., Suite 200, Highlands Ranch,
CO 80129 720-592-0394; nDesq@arrl.org

New Mexico: Bill Mader, KETE, 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, WCF

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 30278
404-290-0470; agdzr@arrl.org

Northern Florida: Kevin J. Bess, KK4BFMN, 908 Flagler Ave., Edgewater, FL
32132-2124 386-547-2838,; kkdbfn@arrl.org

Puerto Rico: Rene Fonseca, NP30O, Urb Santa Isidra 4 G8 Calle 6, Fajardo, PR
00738-4145 939-579-4134; np3o@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, KSVV, P.O. Box 24275, Christiansted, VI 00824-0275
k9vv@arrl.org

West Central Florida: Michael Douglas, W4MDD, 2527 Apple Blossom Ln.,
Wauchula, FL 33873 863-245-4720; wdmdd@arrl.org

Southwestern Division AZ, LAX, ORG, SDG, SB

Arizona: Rick Pagquette, W7RAF, 1600 W. Sunkist Rd., Tucson, AZ 85755-9561
520-425-6877, wirap@arrl.org

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

Orange: Carl Gardenias, WUED, 20902 Gardenias St., Perris, CA 92570
951-480-2270; wubd@arrl.org

San Diego: Dave Kaltenborn, NBKBC, 630 Alber St., Chula Vista, CA 91811
619-616-8758, nBkbc@arrl.org

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

West Gulf Division NTX, OK, STX, WTX

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

Oklahoma: Kevin O'Dell, NBIRW, 1718 South Fairgrounds, Stillwater, Ok 74074
580-220-9062; nOirw@arrl.org

South Texas: Stuart Wolfe, KF5NIX, 303 San Jacinto Dr., Rockdale, TX 76567-2634
512-660-9954; kfSnix@arrl.org

West Texas: H. Dale Durham, W5SWI, P.O. Box 375, Buffalo Gap, TX 79508
830-719-9000; whwi@arrl.org
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Unbelieveable Memory The classic look & style to match On every wavelength

Elite 750

* AM/FM/LW/SW bands = 1000 station memories (each band 100 memories, 500
= Aircraft Band customiable)
* Set 9/10 KHz AM tuning; set FM tuning range « Dual alarm clock function
» Single-Side Band (55B) = Line in socket (can be used as speaker for MP3)
* 360 degree rotate AM antenna « Line out socket (radio broadcasting can be transferred to other
* Auto/Manual/Direct frequency key-in and station memory device)
tuning » External antenna jacks for both AM/FM
« Auto Tuning Storage function (ATS) for FM/AM/Shortwave * Power source: DC input (6V) power supply included

G Radi’bwn’rld " Hammacher Schlemmer
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LISTEN TO THE WORLD

Elite Field

* AM/FM/SW bands

« FM with RDS (Radio Data System)

* Dial-in-dial coarse/ narrow digital tuning

+ Treble/bass control

+ RF gain control

« Wide/narrow bandwidth selection

« 50 memory stations

* Bluetooth® ready

+ External AM/FM/SW antenna connections

* Local/DX switch

+ Rich orange LCD display

« Line-in/line-out and headphone jacks

* FM telescopic antenna

« Carrying strap

* Reset/lock button

« Power supply: Included 7V DC adapter or 4 D batteries (sold separately)
« Custom vegan leather Carry Case (sold separately)

PREFERREDLiving’ ﬂbt

Authorized Dealers

Radiowerld

Elite Executive

* AM/FM/LW/SW bands

* FM with RDS (Radio Data System)

* Single sideband (SSB) with +/1 kHz tuning

* VHF Aircraft band

= Automatic or Manual Digital Tuning

* FM stereo/mono selection

* Electronic/volume/treble/bass control

* Sync detector with selectable sideband

* Direct key-in meter band for SW

= 700 memory stations

= PLL synthesized dual conversion receiver

* Local/DX switch

* Local/world time zones

* Clock/Alarm/Sleep Timer with time backup

= Rich orange LCD display

* Reset/Lock button

* FM telescopic antenna

= Power supply: Inclided AC adapter or 4 AA batteries (sold separately)
« Custom vegan leather case with craftsman stitching

Hammacher Schlemmer

i Lee Valley

etdgn



Pull Out the Muscle!

Hear the roar and feel the POWER! Get that POWER
»_you need to really bust throu?h the pileups, win a
few contests, work the world!!! Ameritron amplifiers
will go a Iong way towards making those dreams a
reality. We got an amplifier for every budget!

AMERITRON . . . 800 Watts . . . *1199!

More hams use Amentron AL 811/H amplifiers than any other amphf;er in the world!
ey AL-811H that can’t be matched by un-neu- power transformer has a special buck-

S

$1 1 9 tralized tubes.

L You get a quiet desktop lin-
;;”ff’fl;‘;{? ‘;;,ai ear that's so compact it'll slide
“HHERh 4 right into your operating position
AL-811

boost winding that lets you compensate
for high/low power line voltages.

You also get efficient full size heavy
duty tank coils, slug tuned input coils,
operate/standby switch, transmit LED,
ALC, dual illuminated meters, QSK with

$ -- you'll hardly know it's there . . .
1099

until QRM sets in. And you can
Suggested Retail

conveniently plug it into your

optional QSK-5, pressurized cooling that
nearest 120 VAC outlet -- no

you can hardly hear, full height computer

3-Tubes, 600 Watls gpecial wiring needed. grade filter capacitors and more.

Only the Ameritron AL-811H gives
you four fully neutralized 811A transmit-
ting tubes. You get absolute stability and
superb performance on higher bands

You get all HF band coverage (with
license) -- including WARC and most
MARS bands at 100% rated output.
Ameritron’s Adapt-A-Volf™ hi-silicon core

AMERITRON no tune Solid State Amplifiers

ALS-500M 500 Watt Mobile Amp

$¢§5-5§}§ 500 Watts

PEP/400
. WCw
Suggested Retail output,
1.5-22 MHz, instant bandswitching, no tuning,
no warm-up. SWR, load fault, thermal over-
load protected. On/Off/Bypass switch. Remote
on/off control. DC current meter. Extremely
quiet fan. 13.8 VDC. 9Wx3':Hx15D in., 7 Ibs.
ALS-500RC, $49, Remote Head.

Desktop Kilowatt Amplifier
Whisper quiet desk-
top amp plugs into 120
VAC to give full kilowatt
S SSB PEP output.
ARSI Ameritron's exclusive
> DynamicALC™ doubles aver-
$1 899 age SSB power out and
Suggested Retail [Instantaneous RF Bias™
gives cooler operation. All HF bands. 850
Watts CW out, 500 Watts RTTY out, extra
heavy duty power supply, 3-500G tube, 70%
efficiency, tuned input, Pi/Pi-L output, inrush
current protection, dual Cross-Needle meters,
QSK compatible, 48 Ibs. 14Wx8'/2Hx15"/2D".
2-year Ameritron warranty.
Near Legal Limit ™ Amplifier
Near Legal Limit™ amp
gives you 1300W PEP
SSB power output for
60% of the price of a full
legal limit amp! Four
rugged 572B tubes. Instant
3-second warm-up, 120 VAC.
Deskdop 14'2Ws8'HHx151£D". 160-

AL-572

209

Suggesied Retail qepc 00\ E0 output.
Tuned input, instantaneous RF Bias, dynamic
ALC, parasitic killer, inrush protecticm, Cross-
needle meters, multi-voltage transformer.

Ameritron brings you the finest high power accessories!

ARB-704 amp-to rig | RCS-4 Remote
interface . . . *74* MU Coax Switch. . .*199°
Protects rig § u_- Use 1 coax for 4
from keying === antennas. No control
ling tran- S cable needed. SWR
sients. Easy rig hookup. <125,15-60 MHz

Useable to 100 MHz.

ALS-606S 600 Watt 160-6M Amp

600 ALS-606S
& +2099
PEP/

500W Suggested Retai X

CW output, 160-6M with
automatic instant band-
switching. Desktop. 9%/\Wx7Hx14':D".14.2 Ibs.
Only 4 dB below 1500W -- less than an S-unit!
ALS-606, $2299, like ALS-606S above, but
has transformer power supply.

ALS-1306 1200W 1.5-54 MHz Amp

. Ameritron’s highest

3l power solid state FET
amplifier gives you
automatic bandswitch-
ing! Get 1200W PEP
output on all bands,
including 6-Meters. No
tuning, no warm-up, no
tubes to baby and no fuss!
Eight rugged MRF-150
power FET's give outstanding reliability. Just
100 Watts drive gives full rated power MHz.
Compact 10Wx6'/2Hx18D in., just 22 Ibs.
ALS-1300, $3099. Like ALS-1306 but less auto-
matic bandswitching and 6-M coverage.

HF Amps with 3CX800A7 tube

ALS-1306

Suggested Retail

AL-800 AL-800H
$2999 4299
| tube, 1250 W 2 tubes,
Suggested 1.5 kW Plus
Retail Eimac'™ tubes

Desktop 3CX-
800AT tubes cover 160-15M, WARC bands.
Adjustable slug tuned input, grid protection,
ALC control, vernier reduction drives, hefty
32 Ib. transformer, high capacitance computer
grade filter capacitors. Multi-voltage, dual
cross-needle meters. 14'/.Wx8'/zHx16"/-D".

RCS-8V Remole Coax RCS-10 Remote Coax
. Switch...'229° Switch...’229%
"RaplaceSooax Replace 8 coax
with 11 1.2 SWR,  with 11 SWR<1.3

to 60 MHz. RCS- |
10L, $269.95 with
lightning arestors.

to 450 MHz. <.1
dB loss, TKW@150MHz.

13°/4Wx8Hx16D inches.

AL-811, $1099.

Like AL-811H, but has three 811A
tubes, 600 Watts output.

AMERITRON full

legal limit amplifiers
AMERITRON legal limit amps
use a super heavy duty power

transformers capable of 2.5 kW!

Most powerful -- 3CX1500/8877

3969

3CX1500/8877 Tube
AL-1500

*5999

Eimac™ tube

Ameritron’s most power-
ful amplifier uses the her-
culean 3CX1500/8877
ceramic tube. 65 watts gives full legal out-
put — loafing with a 2500W power supply.

Toughest == 3CXI1200Z7
i : AL-1200

*4899

Suggested Retail
Ham radio’s foughest
tube -- the Eimac®
3CX1200Z7. 50-Watt control grid dissipa-
tion. Super heavy duty power supply loafs
at legal power -- delivers more than 2500
Watts PEP two tone output for a 1/2 hour.

Classic -- Dual 3-500Gs
AL-82

*3499

Suggested Retail
Gives full legal output
using a pair of genuine
3-500Gs. Competing linears using 3-500Gs
can't give you 1500 Watts because their
lightweight power supplies can't use these
tubes to their full potential.

"n-ﬁ'r For power am,
nﬂu_lu

AMERITRIS

. the world’s high power leader!

l 16 Willow Road, Starkville, MS 39759
TECH (662) 323-8211 = FAX (667) 323-6551

8 am. - 4:30 p.m. CST Monday - Friday
lifier components call (662) 323 8211
hrr ) WWW.ameritron.com

Prices amd qlcu.f.lcmrrlm subyect fo change without notice, 2021 Amevitron,




Computerized Battery Analyzer
Major Software Update Now Available

Much more than just a battery tester
New Software Features

Newest battery chemistries added
Ability to use multiple CBA units fo increase discharge watl’s st
Better chart navigation and more modern deskiop screen
Easier o use menu ribbons

Easier and clearer way to start a new test

Quick way to turn on the load and adjust it for lab tests

Better chart labeling

Ability to easily share data with others using our public share site

Summary tables for lifecycle testing E| ectron ic Load Featu res

Overview window for running many concurrent tests Quick way to turn on the load and adijust for

lab tests (move)
Sweep by current for power supply and

solar panel
Extended Software Users Only Test
Chart editing functions o concatenate, truncate and split charts Large
& Small
Better label printing including support for single label printers Batteries!

Quick impedance test added

g

Sales: (262)522-6503 EXT 35
sales@westmountainradio.com
TN westmountainradio.com/QST521

Wesf Mourmm ((( )))
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KX Line Packages
Visit Elecraft.com

ey .HEI_JBJ]D

T
= 42

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 I5SWTX

« Weighted, free-spinning VFO knob

+ Precision roofing filter*

- Wide-range internal ATU*

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.
+ 5.8"x2.8"x1.5" (weight: 13 oz)

« Ultralight grab-and-go station,

- 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*

+ Built-in‘mic for HT-style operation
Wide~range internal ATU*

W KXPD2 compact keyer paddle*

- 0pt|on

Make Waves in Style with the New K-Line.

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

c A= (£]

14.183.450

K4 Features

Direct sampling SDR « Modular, hybrid architecture « Single or dual
panadapter « High resolution tuning aid « Comprehensive I/0 « Full remote
control via Ethernet « 7" color screen with touch and mouse control

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

fiv(o]

QO ELRCRARY

KPATSHOD aAMPLIFIER

KPA1500 Features

1500 W » Very compact design - Fast, silent PIN diode T/R switching « Built-in
ATU with dual antenna jacks - Compatible with nearly any transceiver -
custom cables available « 160-6 meters » CE for Europe

) ELECRAFT

elecraft.com « 831-763-4211
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Up Front

Designing a Fun Foxhunt

Will Holcomb, K4NIO, and his son, Denver, KI4BJY, partici-
pated in a foxhunt in Largo, Florida. Will designed a “fox box"
with components that could be hidden from the control opera-
tor. His goal was to make the activity more fun and challeng-
ing, by forcing hunters to sniff out the fox box, rather than
have an operator talking into the radio. He built two containers
to hold the fox equipment. Both were subdued colors, but
clearly marked on
the outside with
identifying informa-
tion and Will's cell
number. One is a
military surplus
ammo can, and the
other is a PVC pipe.

An Amateur Inspires Local ARES Group

Kelly Stanfield, WOYQG, a visually impaired ham, has been a
member of the Benton County (Missouri) Amateur Radio Emer-
gency Service (BC ARES) group since August 2017. Her consis-
tent participation, energetic ham spirit, and willingness to try new
things inspired the group to present her with a gift to improve her
amateur radio experience. For a visually impaired individual to
operate a complex radio, the radio must speak when settings are
changed. The Kenwood TS-590s
HF radio includes a VGS-1 voice
synthesizer board that has this
capability, so the BC ARES and
Kelly's family raised the funds
needed to purchase it, along with

a 30 A power supply and a flight
case. The group also arranged to
install an 80- to 10-meter dipole
outside of Kelly's home, with 140
feet of coax, insulators, and PL-259
connectors. The group was able to
present the radio to heras a
Christmas gift, prior to the
COVID-19 pandemic.

- i |
A Craig Martin, KYQO; Kelly Stanfield,
W@YQG, and Samantha Henley,

KEBLMY, during the presentation of the
radio to Kelly (prior to the pandemic).

<Kelly Stanfield, W@YQG, is introduced
to her new radio and flight case.

20 May2021 057 wwwar o



TURN YOUR RADIO INTO A LEGAL LIMIT BEAST.

Our Power Genius XL solid state, software defined amplifier is excepfionally clean and delivers \\
full 1.5kW ICAS duty cycle on all bands and modes including RTTY & FT8. The only fully .
SO2R/Multi-Single capable amplifier on the market, it has 70dB nominal isolation between FlexRad 10

transceiver inputs, diplexed filters, and ultra-fast high SWR protection. Like our entire transceiver
product line-up, the PGXL is Ethernet connected and fully integrated with SmartSDR for remote
operation. Making all controls and meters available from anywhere. Just one more way to help
you find everywhere. flexradio.com/PowerGenius-XL

Find Everywhere

HERE’S AN IDEA:
LET’S CREATE
SOMETHING SO
POWERFUL IT'S
BARELY LEGAL.

A BT 20M Flex Lnt
B J0MCAT RCA
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W R&L Electronics

M Quiet - hear what others miss!

M Proven USB Sound Card built-in

M Precise FSK

M Genuine K1EL Winkeyer CW IC

T T R . B Complete - Six FTDI COM ports
< A0 ST GG Ban : W Universal Rig Control for every radio

W Works well with HRD, M110A, Fidigi,
FT8 & many more software programs

Na Vi gator M Front-Panel Audio & CW controls

The Premier Sound Card Modem! M USB connected and powered
, M Convenient - No annoying jumpers!
See QST Short Takes Review - May 2014-P. 62

0 TR s
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b

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 + M Single USB connection to computer
! M 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!
B Packet with New Lower Combo Pricing M Computer isolated from radio
W 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.

B PK-96/100 USB Packet TNC

1200/9600 bps AX.25 Packet
Available with USB or RS-232 connection

M HamLinkUSB™ USB-to-RS-232 Adapter M HamLinkUSB™ Rig Control +

Proven FTDI Chip. 9 and 25 pins for all radios, TNCs, C-1V, 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



Sunlight is too bright?
, Not for RigExpert™ Stick though

Compact Antenna Analyzer with
superior readability in direct sunlight

ALL you want and get in ONE:
v High contrast E Ink display

v Consistency and accuracy without prior
recalibration

v User-friendly splash- and dust-proof case

v 16-hour runtime on one charge

Xig€xpert

rigexpert.com

Pocket-size Lightweight E Ink technology iee%ch:i?-l gtart




letters@arrl.org

Correspondence

Letters from

Insightful Content

on Inclusivity

As someone who's enjoyed the
hobby since 1963, | thought that the
February 2021 issue contained two
insightful articles regarding inclusion
in the ham radio community.

In his editorial, “No One Left Behind,"
ARRL CEO David Minster, NA2AA,
provides a good example of a true
mentor and discusses inclusion, or
lack thereof, in the radio community
— a problem seen too often in our
hobby. Minster does a nice job pre-
senting possible solutions that can
easily be accomplished. | recom-
mend reading his editorial from this
issue, as it has some insightful infor-
mation to help make our community
more inclusive.

Additionally, | found that the article,
“New Ham Kit: A Way for Clubs to
Help Get New Hams on the Air,” by
Bryan Jackson, W2RBJ, was also an
informative read. Jackson looks into
the possibilities of why new amateur
radio licensees might not stick with
the hobby. He shares how the East
Greenbush Amateur Radio Associa-
tion implemented a solution to this
concern. As Vice President of the
Schoharie County Amateur Radio
Association, | liked their idea so
much that our club will be developing
our own new ham kit for our Volun-
teer Examiner (VE) team to hand out
at exam sessions, and to provide to
operators who have recently earned
their licenses.

Thomas G. Valosin, WB2KLD
Middleburgh, New York

Remembering an Old Build
Included in the “A Look Back” column
in the August 2020 issue was a con-
struction article titled, “The ‘Junker’
Amplifier,” by Lewis McCoy, W1ICPF,
that originally appeared in the
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Our Members

October 1970 issue. This was a
linear amplifier using an 813 tube
and a TV power transformer, running
about 500 W.

This reminded me of a kilowatt linear
amplifier | built back then from a QST
article, using a pair of grounded grid
813s and junk box parts. | built it to
only be used on 20 meters (my
favorite band). The housing was a
copper box from a surplus store. |
operated it with a Heathkit HW-32
transceiver, which was also only
used for 20 meters. The antenna was
a Cushcraft three-element, 20-meter
beam on a 60-foot military surplus
tower with a Ham-M rotator. | used it
with great success for several years.

Sumner Weisman, WiVIV
Framingham, Massachusetts

Positivity on the Bands

| was recently looking through the
February 2021 issue, when | noticed
the article, “New Ham Kit: A Way for
Clubs to Help New Hams Get on the
Air’ by Bryan Jackson, W2RBJ,
about encouraging first-time opera-
tors. | completely agree! | strongly
doubt that | would've ever touched
my Kenwood TH-D74A again had |
encountered irritability on the bands.

When | got my Technician-class
license, | never once heard a dis-
couraging word on the many
repeaters | listened to. Because of
this, | was eager to earn my General-
and Amateur Extra-class licenses.
The fact that | did all that at 13 years
old signifies the importance of posi-
tive influence!

Maxximus J. Manning, KD2TOR
Middlesex, New York

A Well-Rounded Magazine
The February 2021 issue was great!
One of the first columns | read each
issue is “Classic Radio.” This issue's
“Classic Radio” column was written
by Dennis Lazar, W4DNN, titled,

“The Heathkit DX-40 and Halli-
crafters S-38: Faithful Old Friends.” It
took me back to high school, when
my friend and | built a Hallicrafters
DX-40 in his basement and used a
Hallicrafters S-85 receiver. Soon after
he was given a variable frequency
oscillator (VFQO) as a Christmas gift,
allowing us to make even more con-
tacts. The details on tuning and oper-
ating were wonderful!

Today, kids get already-built cell
phones. When | was a kid, we built
our own radios, learning every detail
of how they worked along the way.
When they worked, we would con-
tact Florida, Texas, and Michigan —
we felt like magicians. My mother
couldn’t understand how we made
magic from all the litile parts.

Another excellent article in the Feb-
ruary 2021 issue was “Create Your
Own 1:1 Coax Choke Baluns” by
John Portune, WBNBC. In my opinion,
this is something everyone needs. He
does a great job explaining the prob-
lem in detail and what the balun does,
as well as explaining how to calculate,
design, and build it. He also includes
a sample problem to walk you through
it step-by-step. My friends and | have
made and put up at least nine dipoles,
struggling each time. Now we know
how to calculate it!

Walter Mellish, KC2KZJ
Livingston, New Jersey

Send your letters to "Correspondence,” ARRL,
225 Main 8t., 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.



Check Out What's New at DX Engineering!

GH

GHD Keys and Paddles

DX Engineering is pleased to now offer

exceptional Morse code iambic paddles

and straight keys from GHD Telegraph

Key, featuring chrome finishing, aircraft-

quality bearings, and gold- and/or silver-plated contacts. Manufactured
in Sendai, Japan, by Toshihiko Ujiie, JATGHD, GHD keys are finely crafted
instruments, combining form, function and long-lasting durability to
create a satisfying CW operating experience. A range of styles and prices
are available, from the palm-size Travel Paddle to the top-of-the-line Finest
Straight Key. Enter “GHD” at DXEngineering.com.

Xig€xpert ~

s c
Stick-Pro Antenna Analyzer =
The Stick-Pro comes with all the '
features and easy transportability
of RigExpert’s Stick 230 with the
enhanced coverage (0.1 to 600
MHz) rou need to take your
troubleshooting, analyses and
experimentation a step further. Weighing only 6.5 oz. and measuring 7.3"
x1.3" x 1.6", the Stick-Pro reports data on SWR, return loss, and complex
impedance (Z, R, X, L, C, Magnitude and Phase Angle at a single frequency).
It features integrated Bluetooth technology, USB connection to a PC, and
waterproof keypad. Rechargeable 2800 mAh Li-lon three-hour battery pack
included. Enter “Stick-Pro” at DXEngineering.com.

Unified
Micros: ms

BevFlex-4X/Q Reversible

Receive Antenna System

Building off of Unified Microsystems’

versatile BevFlex-4X Reversible

Receive Antenna System—a

two-direction, low-noise, low-band

receiving antenna—the new

BevFlex-4X/Q combines two sets of terminator and feed units with the
RAS-4 remote antenna switch to let you hear better in all four quadrants.
Both systems are updated and improved versions of W8GNM’s antenna
design that uses low-cost, low-loss RG-6 coaxial cable for the elements and
the feedline for a Reversible Elevated Beverage, Reversible Beverage-on-
Ground (BOG), EWE, Flag or VE3DO loop antenna. The antenna enables
operators to instantly switch to the reverse direction regardless of the
configuration. Enter “BevFlex” at DXEngineering.com.

YAESU Scom KENWOOD ALINCO

DX enGINEERING

NOISELOOP Portable

Receive Flag Antenna Kit

and Preamplifier

For operators frustrated by

unidentified RFI problems, the

NOISELOOP is an easy-to-build solution for locating noise

sources from 1.8 through 30 MHz. It also is ideal for low-

noise, general coverage reception from the AM broadcast

band through 30 MHz. Based on the design of Don Kirk,

WD8DSB, (featured on the March 2021 cover of QST), the

NOISELOOP can be used while walking or stationary with

your portable HF receiver. It features a cardioid pattern at the horizon with
adeep null of up to 30 dB rejection. Kit includes high-quality fiberglass
tubing for the frame and handle, mounting plate, PC boards, antenna
wire, coaxial cable, and stainless steel hardware. An optional Portable
Preamplifier-Attenuator Unit may be attached to the loop mast handle for
enhanced operations. Enter “NOISELOOP” at DXEngineering.com.

DXE-NOISELOOP  Portable Receive Flag Antenna Kit $118.99
DXE-NL-PRE-ATT-1 Portable Preamplifier-Attenuator $117.99

E

Hi-Mound Keys and Paddles

Another winning addition to our lineup of CW
manufacturers, Hi-Mound offers straight keys that
accommodate both American (low profile) and
British (high profile) sending styles. Founded in
Japan in 1947, Hi-Mound keys are ideal for both
new operators and longtime CW specialists. Also
available are economy, standard and deluxe iambic paddles. Check out
models that come with a solid marble base for a distinctive look in your
shack. Enter “Hi-Mound” at DXEngineering.com.

Q
Eclipse Tools ecuPrse”

For more than two decades, Eclipse Tools

has continued to deliver a growing line of

high-quality, value-priced tools for

professionals as well as amateur radio

enthusiasts who depend on their reliable

preducts to make easy work of upgrades and repairs. Choose

from analog and digital temperature-controlled soldering stations,
portable and wireless soldering irons, workbench inspection lamps,

heat guns, cable cutters, screwdriver sets, wrist straps, static mats, wire
strippers, desoldering pumps, digital multimeters and more. ﬁ

Enter “Eclipse” at DXEngineering.com. Lo,
%
‘ <
i j

s QLido @rrmzme~- 3 -

Check Out DX Engineering's Facebook Page and YouTube Channel!

Ordering (via phone) Country Code: +1

8:30 am to midnight ET, Monday-Friday

9 am to 5 pm ET, Weekends

Phone or e-mail Tech Support: 330-572-3200
8:30 am to 7 pm ET, Monday-Friday

Ohio Curbside Pickup:
9 am to 8 pm ET, Monday-Saturday
9 am to 7 pm ET, Sunday

Nevada Curbside Pickup:
9 am to 7 pm PT, Monday-Sunday

9amto 5 pm ET, Saturday

ENGINEERING

800-777-0703 | DXEngineering.com

We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com
E1v @8 Youlube 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 Flex qu 10

may not even be on the map, you better have the best partner in fechnology
on the planet. To learn more about our boundary-pushing products, visit

flexradio.com/FindEverywhere Find Everywhere

6400 | 6400M | 6600 | 6600M | 6700 | Maestro | Power Genius XL | SmartSDR
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W1AW’s QSL File

Every month, W1AW receives hundreds of QSL cards from hams
all over the world, confirming contact with the Hiram Percy Maxim
Memorial Station at ARRL Headquarters. Maybe you'll recognize
an on-air friend — or even yourself — among these cards.
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The

"HORIZON ™

OF DX

T5-9905

Dual TFT Display & Dual Receiver HF/50 MHz Transceiver

00 B0 HE D0

Make no mistake this is n

hobby - of course it's a Kenwood. ' i S

» Covers the HF and 50 MHz bands. e Clean 5 to 200 W transmit power through the 50 V FET final unit.

* High-speed automatic antenna tuner. * Built-in RTTY and PSK.

e USB, Serial and LAN ports. » Three Analog Devices 32-hit floating-point arithmetic DSPs.

» Various PC applications (free software): ARCP-990 * DV output for display by an external monitor (main screen display only).

enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

."l = 1“.“ %
K E N WO O D Customer Support: (310) 639-4200 Scan with your phone to

Fax: (310) 537-8235 download TS-920S brochure. www.kenwood.com/usa

ADSR15115
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Scavenger Time-Domain
Reflectometer Coaxial Cable Tester

Discover coax cable flaws and
discontinuities with this pulse
generator and an oscilloscope.

Stan Johnson, W@SJ

Of all the methods of testing coaxial cable, | like the
time-domain reflectometer (TDR) the most. The oper-
ating principle is quite simple. A narrow pulse (here
10 ns) is sent down the coax under test, and the
reflections are evaluated on an oscilloscope display.
If there are bad connectors or discontinuities in the
line, reflected pulses will appear. This pulse gener-
ator plus an oscilloscope comprise the TDR seen in
the lead photo.

If the coax is terminated with a resistor that matches
the impedance of the cable, no reflections will take
place, and the scope will display a flat line. If the
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cable is open at the end, a positive-going pulse will
be reflected (see the lower trace in the lead photo). If
the coax is shorted at the far end, a negative-going
pulse will be reflected.

You can determine the location of flaws by looking at
the elapsed time since the pulse was transmitted. If
you know the velocity factor of the cable, you can cal-
culate the length. If you know the length of the cable,
you can measure the velocity factor. You can also
measure the impedance of the cable precisely. You
can build a time domain reflectometer pulse generator
for your oscilloscope from scavenged parts for less
than $20.

If there are bad connectors or
discontinuities in the line,
reflected pulses will appear.



Finding the Coax Length

or Velocity Factor

In Figure 1, the TDR has been con-
nected to a roll of RG223 coax termi-
nated with an open circuit, so the
reflected pulse at the right side of the
lower trace is positive-going. In the
upper left corner, you can see that the
AX — the roundtrip time between cur-
sors —is T=AX=312.0 ns. It takes
312 ns for the pulse to travel the length
of the coax and back again to the TDR
pulse generator. According to the spec
sheet, the RG223 velocity factor is
v=0.659 times the speed of light, c=3
x108 m/s, so the length, D, of the coax
is

D= cvT/2 = (3 x 108) x (0.659) x
(312 x109)/2=30.84m

We used the pulse roundtrip time

T = AX, hence the appearance of the
division by 2 in the formula. To verify
that result, | unrolled the coax and
measured the length as D;,= 30.88
meters. The difference was just 0.04
meters, or less than 2 inches in
approximately 100 feet.

If the length of the coax is known (D)
and you want to calculate the velocity
factor v, the formula can be rear-
ranged to

Ve =2Dy/(cT) = 2 x (30.88)/[(3 x 108) x
(312 x 10-9)]

which equals 0.660, which is pretty
close to the datasheet nominal value of
0.659.

Finding Coax

Cable Impedance

Terminate the coax under test with a
good-quality 50 Q load. In Figure 2,
notice the small pulse reflected from
the end of the coax. The oscilloscope
vertical gain has been magnified to
make the pulse more visible. The posi-
tive polarity indicates that the 50 ) ter-
mination is a higher impedance than
the coax. Replace the 50 Q2 load with a
small potentiometer and adjust it for a

./ D 1reoooooons T % @ 13V

e ‘

B

Figure 1 — The TDR lower trace shows a positive-going reflection from an
open-circuit termination.

Figure 2 — This vertically expanded trace shows a small reflection from a
slightly higher impedance than that of the coax under test.
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Figure 3 — A reflection is shown from a slightly higher impedance than that
of the coax under test, with a lower impedance (negative pulse) at 75% of
the coax length.
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Q52105-Johnson04 J1 U1-74HC14 J2
—> Scope A U2-74HC86 —> Scope B
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Figure 4 — A schematic diagram shows the TDR pulse generator. It can be constructed from scavenged parts.

C1 — 470 pF capacitor. A larger capacitance value may be used
to allow more time between pulses.

C2 — 56 pF capacitor. Select this capacitor for an output pulse
that is about 10 ns wide.

C3, C4 — 0.022 uF WIMA capacitors scavenged from my junk
box

J1, J2, J3 — Scavenged BNC connectors

R1— 10 kQ resistor

minimum reflected pulse amplitude. | measured a
potentiometer resistance of 47.5 Q with an ohm-
meter. To verify this measurement, | connected a
47.5 Q2 1% resistor in place of the potentiometer to
the end of the coax and yes, this coax has an imped-
ance of 47.5 Q. The data sheet says RG223 has a
nominal impedance of 50 Q.

Finding Problems with Your Coax

A few years ago, the SWR went up on my vertical
antenna. After checking everything else, | discon-
nected the coax from the antenna and attached a
50 Q load. A TDR measurement revealed that the
last 5 feet of coax was bad. | found that a seal had
failed, allowing water into the coax. | chopped off the
bad coax section, installed a new connector, and it
has been working fine ever since.

To demonstrate looking for a flaw in coax, refer to
Figure 3, which shows reflections from a T connector
joining a 13.9-meter cable to a 4.3-meter cable. The
far end of the cable is terminated with a 75 Q load to
mark where the end of the cable is on the scope dis-
play. The trace represents the 18.2-meter cable. A

50 Q2 load resistor is installed on the T connector,
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R2 — 50 Q, % W, 1% resistor RCO7 type. This resistor must
match the impedance of the coax under test. Change this
resistor to 75 Q for testing 75 € coax.

U1 — 74HC14 hex inverting Schmitt trigger integrated circuit

U2 — 74HC86 quad two-input exclusive or integrated circuit

PCB scrap — Scavenged from junk box

Standoff posts — Scavenged parts

Power supply — Scavenged 5 V dc wall wart

Aluminum box — Scavenged 4 x 2 x 1 inch box

making the impedance much lower than 50 (2 at that
point. A negative pulse is reflected from that disconti-
nuity. Notice that the artificial flaw is about 75% of the
way down the coax. Marking the end of the cable in
this manner makes flaws much easier to find.

How to Make a TDR

Figure 4 shows the schematic diagram of the TDR
pulse generator. The first inverter is used as an oscil-
lator to set the pulse repetition rate at about 200 kHz.
The output (Pin 8) feeds connector J1 and a buffer.
The buffer output (Pin 12) drives an exclusive or gate
input (Pin 9) and an inverter that drives the other
exclusive or gate input (Pin 10). The delay introduced
by the inverter connected to Pin 10 causes the exclu-
sive or inputs to be different for a very short period

of time. The output pulse is buffered by the three
inverters (U1) connected in parallel. Select capacitor
C2 to produce a pulse that is 10 ns wide at its
bottom. On the scope, it should resemble a half-sine
wave pulse at 50 MHz.

Connect J1 to the oscilloscope input Channel A
(upper trace in all the images). Set the scope to
trigger on the negative transition of input A.




Figure 5 — The TDR pulse generator is in an
aluminum housing. The 5V dc wall wart is
shown below the pulse generator.

Figure 6 — The “dead bug" construction style of the pulse generator results in

the shortest connections between components.

Connect J2 to scope input Channel B (lower trace
on all the images). To minimize the capacitive
loading, the connection to the scope should be as
short as possible. | use BNC double male adapters
(see Figures 5 and 6). The coax under test is con-
nected to J3.

Figure 6 shows the internal construction. | wanted
the minimum amount of lead inductance and stray
capacitance. | placed four standoffs on each side of
the two integrated circuits (ICs) with the IC leads sol-
dered direcily to the standoffs. | bent three pins verti-
cally on each side of the IC and soldered the wires
directly to them in “dead bug, point-to-point” con-
struction style. A scrap of printed circuit board (PCB)
material made an excellent ground plane and was
soldered directly to PCB material on J3. | intended
this construction to be a prototype, but it worked so
well that it didn’t need further changes.

Feedback

Conclusion

Yes, you can build a scavenger time-domain reflec-
tometer pulse generator out of new parts, but | doubt
that you will achieve the same level of satisfaction. |
hope your TDR works as well as mine, and remem-
ber to keep scavenging.

Stan Johnson, WOSJ, was first licensed in 1961 and upgraded to
an Amateur Extra-class license in 1968. He has a degree in elec-
tronics from lowa State University and a physics degree from the
University of Northern lowa. His career began at Bell Telephone
Laboratories near Chicago and ended at the John Deere Product
Engineering Center in lowa as a scientist/engineer. Since retiring
in 2001, Stan enjoys building things, mostly out of scavenged
junk. You can reach Stan at wOscavengesjunk@gmail.com.

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

m|n the March 2021 “Product Review” by Phil Salas, AD5X, of the tinySA Portable
Spectrum Analyzer, we noted that the device did not properly display the spec-
trum of an AM signal. tinySA designer Erik Kaashoek, PDOEK, reports that with
updated firmware, it is now possible to display an AM signal correctly. With the
new firmware, there is also a built-in measurement function for AM that calculates
the modulation depth. For more information, see the supplemental information for
this review at www.arrl.org/gst-in-depth. Firmware update instructions are avail-
able from the tinySA wiki at tinysa.org/wiki.

m|n the “Celebrating Our Legacy” column of the April 2021 issue, the photo cap-
tion should have read, “Wayne Schonfeld, WA4YDJ, and his father with fellow
campers at Camp Albert Butler in 1965." QST regrets the error.
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High-Efficiency 2 kW

Woater-Cooled

Dummy Load

Guenther Knebel, DK6ET

Testing and troubleshooting high-power amplifiers
routinely requires a high-power dummy load (see
Figure 1). However, dummy loads capable of
handling sustained high power are difficult to find.
Therefore, | endeavored to develop a dummy load
with the following specifications:

1 Power capability of 2 kW continuous

2 Nominal resistance of 50 Q + 3%

3 Frequency range up to at least 30 MHz

4 SWR better than 1.05

RF thick-film chip resistors based on beryllium oxide
(BeO) technology have excellent thermal perfor-

mance. These chips typically have a resistance of
50 Q + 5%, and continuous power ranges up to

This dummy load uses RF
thick-film resistors and water
cooling to permit continuous
operation up to 2 kW.

Figure 1 — The dummy load uses four 500 W, thick-film




1,750 W from —50 to 100 °C (available at www.
barryind.com/flanged_terminations.html). How-
ever, these power levels can only be achieved with a
good mechanical and thermal structure. Due to my
professional involvement with cooling of sophisti-
cated injection molds, | decided to pursue water
cooling for this dummy load. Inexpensive compo-
nents are available for the construction of a water-
cooled dummy load (see my website at www.nd2x.
com/kd5fzx-h20.html).

The dummy load and cooling unit design was carried
out with 3D CAD modeling (see Figures 2 and 3).
Four 500 W chip resistors were mounted on a
cooling plate, which consisted of two 160 X 100 X
10 millimeter copper plates (marked in green and
dark blue in Figure 2).

A 9-millimeter-wide by 5-millimeter-deep, U-shaped
channel (see Figure 4) was milled around the chip
resistor locations in the top and bottom plates. Eight
M4 threaded holes for fastening the chip resistors
and ten M4 through-holes were made in the top

Figure 2 — The dummy
load's 3D CAD model.

Figure 3 — The completed water-cooled dummy load, with the
water intake/exhaust connectors on the left.

plate. Then both inner (U-channel) sides of the
copper plates were face-milled, coated with solder
paste, and placed on a hotplate. After the solder
began to melt, the copper plates were placed on top
of each other. Solder was applied to the 10 through-
holes so that the contact surfaces connected
securely. This created a closed ring channel with a
cross-section of 90 squared millimeters from the two
channel halves. After cooling, all six outer sides were
milled to size, and then two connectors were inserted
for the water connections. A final pressure test
showed that all the seams were tight (see Figure 5).

The milled top of the cooling plate was polished and
cleaned prior to component mounting. The under-
sides of the chip resistors were coated with thermal
paste and screwed onto the cooling plate with M4
10-millimeter Allen screws, followed by installation of
the UHF connector. Next, the thin connection lugs of

Figure 5 — The plates are soldered together.

wwrwearrborg 57 May 2021 35



the resistors were soldered together, and the ends
were connected to ground with short wires, as seen
in Figure 1. Finally, the aluminum cover plate was
screwed on. A milled pocket on the inside of the
cover provided space for the chip resistors. This
cover provided an RF-tight housing and protection
against accidental contact (see Figure 3).

Cooling Unit

The cooling process is shown in Figure 6. Two special
200 x 200 millimeter coolers with filigree copper fin
radiators provide efficient heat transfer to the air and
make optimal use of the installation space. Both radi-
ators are equipped with thermal sensors for tempera-
ture monitoring of the cooling water. The heated water
from the dummy load is cooled in the first cooler
before it flows through the pump into the second
cooler then back into the dummy load.

Q52105-Knebel06
| I
IN OUT
ouT out
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Dummy Radiator Water Radiator

Load #1 Pump #2

>IN >IN >IN

Figure 7 — The final CAD model.
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The air required for cooling utilizes two slow-running
180-millimeter fans that draw in air via slots in the
base plate. Both 12 V dc fans run continuously from
an external power supply. The moving air flows
through the high-performance radiators and then
back to the outside through slotted side plates. The
final CAD model of the cooling unit with the integrated
dummy load on the inside of the rear wall was cre-
ated over several iteration steps (see Figure 7). Atten-
tion was paid to a symmetrical arrangement of the
cooling components and good accessibility. Alu-
minum sheets for the cabinet were laser cut, with the
necessary data generated directly from the 3D CAD
model. This provided mechanically precise parts and
a nice appearance. The top cover, a 3-millimeter-thick
acrylic panel, allows a look inside the cooling unit and
also provides a nice overall impression thanks to the
blue LEDs in the two fans (see Figure 8).

Finally, an LCD provides analog and digital informa-
tion of the water temperature. The LCD is supplied
with 5V dc via a voltage regulator board.

Figure 8 — The completed dummy load.



Power Diagram at 200, 600, and 1,000 Watt
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Figure 9 — The water temperature versus time is shown at 200, 600, and 1,000 W.

Measurements

Using an AA-35 ZOOM, the SWR of the completed
dummy load was measured at less than 1.05:1 from
1 — 35 MHz. Next, power tests were carried out at
100 W without water cooling to observe the heat
transfer from the chip resistors to the heatsink. After
20 minutes, both the chip resistors and the cooling
plate became just lukewarm. Then, the cooling unit
was connected. With a pump output of 500 liters/hour,
approximately 1.5 liters was constantly circulating in
the two coolers. Next, the water temperature was
measured over periods of 1 hour at 200, 600, and
1,000 W. The results are shown in Figure 9. Inciden-
tally, after 1 hour at 1,000 W, the surface temperature
of the copper plate was 65 °C.

Optimization Potential

While this dummy load performance was quite good,
there is always room for improvement. In a first opti-
mization phase, an expansion tank with a capacity of
approximately 1 liter was placed between the two
fans. This provided additional cooling due to the
increased water volume of the expansion tank,
pump, dummy load, and the two radiators.

In a second iteration, the dummy load was screwed
onto the outside of the rear plate. Besides providing
easier access to the UHF connector, it also permitted
mounting an additional aluminum cooling plate on

should also be avoided because gallium
attacks the protective oxide layer, and
thus leads to embrittlement. Copper or
nickel-plated copper surfaces have good long-term
stability.

Conclusion

Efficient cooling of high-power chip resistors or
LDMOS-FETSs can be implemented with water
cooling. The main focus must be on constant circula-
tion and a sufficiently large amount of water and
large radiators. Additionally, careful design of the
cooling channels is required so that the heat is dis-
tributed quickly into a sufficiently thick copper plate
without creating local hotspots that can destroy a
component. | would be happy to provide CAD
models to anyone interested in duplicating the high-
power dummy load described here.

All photos by the author.

Guenther Knebel, DKEET, has been an amateur radio operator for
almost 50 years. He received his VHF license in 1972, then
upgraded to a General and then an Amateur Extra-class license
shortly after. He holds a Master's degree in applied physics and
received his PhD in pharmaceutical technology in 1982. For more
than 30 years, he worked in the biomedical industry, initially as a
lab manager, and later as a director of R&D. Now retired, Guen-
ther spends most of his time in 3D CAD mechanical engineering
and building his homebrewed equipment. You can contact Guen-
ther at dk6et@darc.de.

VOTE

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

If you enjoyed this article, cast your vote at
www.arrl.org/cover-plaque-poll
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Mark J. Wilson, K1RO, k1ro@arrl.org

Product Review

Mobilinkd TNC3 for APRS

Reviewed by Steve Ford, WB8IMY
wb8imy@arrl.net

Many amateurs think of the Automatic Packet
Reporting System (APRS®) as a ham network for
tracking people, vehicles, and other moving objects.
While that is one of its chief uses, APRS is capable of
much more. For instance, the world is peppered with
APRS-linked weather stations that make environ-
mental data available in near-real time. The network is
also capable of text messaging, either station-to-
station via RF, or to and from the internet.

To get involved with APRS, you usually need a 2-meter
FM transceiver (144.39 MHz is the main APRS fre-
guency) and a packet radio terminal node controller
(TNC), which acts as a modem to send and receive
data over the air. To display the positions of APRS sta-
tions on maps, and to access the network, you also
need software on whatever computer is connected to
the TNC.

In recent years, some transceiver manufacturers have
begun incorporating APRS functionality, including
TNCs, in their VHF FM radios. These radios can dis-
play a limited amount of APRS information and allow
connections to an external computer to make use of
specialized APRS software, which usually includes
detailed maps (down to street level).

One thing that may stand in your way is if you already
have a transceiver you enjoy using that doesn’t include
APRS features. You would need to track down an
external TNC, wire it to your radio, and install APRS
software on your station computer. but that approach
seems cumbersome and almost antiquated in the era
of powerful mobile devices, such as smartphones and
tablets. Fortunately, Mobilinkd has created a solution
with its TNC3.

A Tiny Wireless TNC

The Mobilinkd TNC3 is small enough to fit in your palm
with room to spare (see Figure 1). Within the diminu-
tive package is a TNC capable of operating at 1,200 or
9,600 baud (most APRS activity takes place at 1,200
baud).
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Figure 1 — The Mobilinkd TNC3 is extremely compact, and
it uses a wireless Bluetooth connection to communicate with
your smartphone or tablet.

The TNC3 communicates with your smartphone or
tablet using a wireless Bluetooth connection. The con-
nection to your transceiver is made through a cable
that carries the transmit audio, receive audio, and
transmit/receive switching (PTT). Mobilinkd sells pre-
wired cables for several mobile and handheld trans-
ceivers, or you can choose to make your own.

The TNC3 contains a battery that you can recharge
through any USB computer connection, or 5V, USB-
style charger. The charger and USB cable are not
included but are readily available. Once charged, the
battery is good for up to 48 hours of continuous use.

You configure the TNC3 by using one of the free
Mobilinkd apps for either iOS (from the Apple App
Store) or Android (available from Google Play). It is
important to point out that the Mobilinkd apps do not

Bottom Line

When used with a handheld or mobile
2-meter FM transceiver and smartphone or
tablet, the Mobilinkd TNC3 offers an afford-
able path to a full-featured APRS mobile sta-
tion without the burden of hauling a laptop.
Setup is straightforward.



process and display APRS information; they are used
strictly for configuring the TNC3. To use the TNC3 for
APRS or other packet radio applications, you will need
a separate app that can communicate with the TNC3.

My TNC3 Setup

For this review, | chose to create my own TNC3 cable
for use with my 2-meter mobile transceiver. The TNC3
port requires a four-section TRRS plug (which
Mobilinkd also sells). All | needed to do was create a
cable that connects to the appropriate audio input and
PTT pins on the transceiver's
microphone jack, as well as the
radio’s external speaker jack. The 10:56 ¥
Moabilinkd manual describes the
necessary connections to the

TRRS plug. PTT Style

The Mobilinkd app for iOS allowed s g
Audio Output Gain

me to quickly configure the TNC
and test the radio for proper
transmit and receive audio levels.
When you start the app for the first
time, it automatically hunts for the
TNC3's Bluetooth signal. The TNC
switches on with a single press of
the top button, and a blue LED
indicates that the Bluetooth link is
active. Once the app finds the 1200Hz
TNCS, tap the app to select it and
pairing takes place quickly.

0

0

¢ Back Audio Output Settings

Audio Output Twist

Transmit Test Tone

2200Hz

Transmit

Adjusting transmit audio through the app was straight-
forward. | set the TNC3 audio output levels and then
tapped the app’s TRANSMIT button to test. The TNC3's
LED glowed red, and | heard the test signal on a sepa-
rate receiver. You can select different test tones and
then tap the app sliders to adjust the output levels (see
Figure 2). You want a signal that is well modulated, but
not overmodulated.

With the transceiver fully configured, | saved the con-
figuration and then closed the Mobilinkd app. Next,

| brought up the aprs.fiapp and set it to look for the
TNC3 Bluetooth signal. It con-
nected within seconds, and it
wasn't long after before | began
seeing icons of APRS stations,
many of them weather stations,
populating the aprs.fimap. The

Multiplex app is impressive, and the dis-

play is particularly striking when
used with the larger screen of a

tablet rather than a smartphone.
255

After monitoring for a while, |
had the aprs.fiapp send a
beacon for my position. My
o transceiver immediately went
into the transmit mode and,
while watching the raw packet
data within the app during
receive, | saw my information
being relayed to the network.

Both

Because | was using an iOS
device, | needed an iOS APRS
app that was compatible with the
TNC3. At the time of this writing, the only one | could
find was the aprs.fi app in the Apple App Store. It sells
for $9.99 and includes some additional features for
in-app purchase. For this review, the basic app was all
| needed. (See the review of the aprs.fi app elsewhere
in this issue for more information.) Android users will
find similar APRS apps for their devices.

On the Network

| tuned the transceiver to 144.39 MHz and set the
squelch wide open, as specified in the downloadable
instructions. | adjusted the transceiver volume control
and, using the Mobilinkd configuration app, set the
TNC3's audio input gain accordingly. | have a fair
amount of APRS activity in my area, so it didn’t take
long to pick up a signal. Each time the TNC3 decodes
a packet, its LED flashes green.

Figure 2 — Setting up transmit audio levels with
the Mobilinkd configuration app.

About a minute later, it appeared
on the aprs.fi website.

One of the most attractive aspects of the TNC3 is its
portability. | could toss the radio into my car and, with
my smartphone, become a full-featured APRS mobile
station, not just another car sending out tracking bea-
cons. This has excellent potential for public service
applications where you want full APRS capability
without the burden of hauling a laptop. In fact, you
could use the TNC3 with nothing more than a hand-
held transceiver and the mobile smartphone or tablet
of your choosing. That would go a long way toward
making portable/mobile APRS much easier and
affordable. There’s an active users’ group online at
groups.io/g/mobilinkd.

Manufacturer: Mobilinkd, www.mobilinkd.com.
Price: $119.95.
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aprs.fi App for iOS

Reviewed by Steve Ford, WB8IMY
wb8imy @arrl.net

The Automatic Packet Reporting System (APRS) is
one of amateur radio’s digital success stories.
Developed more than 20 years ago by Bob Bruninga,
WB4APR, it began as a clever means of tracking
moving objects using Global Positioning System

Bottom Line

The aprs.fi app for iOS is a useful companion
to the Mobilinkd TNC3 or other packet
modem, or you can use it to view APRS
activity around the world via the internet.

(GPS) receivers attached to packet radio modems and
2-meter FM transceivers. APRS has since evolved into
a global network devoted to tracking, weather moni-
toring, and message handling.

The radio-based APRS network has thoroughly inte-
grated with the internet. Information passes from one
to the other almost seamlessly, and the integration has
allowed APRS to offer more functionality than perhaps
even Bob himself imagined possible.

The near-universal proliferation of smartphones and
tablets has brought APRS to virtually every amateur.
Even if you don't own an APRS-capable FM trans-
ceiver, there are now apps that will allow you to tap
into this vast network. A Wi-Fi or cellular connection is
all you need.
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Figure 3 — The aprs.fi app displays detailed maps that you can scroll and zoom with finger gestures. Icons represent signals
received from mobile and fixed amateur stations, weather stations, and repeaters.
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A Mobile APRS App

One of the most popular APRS applications for iOS
devices, such as iPhones or iPads, is aprs.fi. The app
is available for purchase and download from the Apple
App Store for $9.99. This is a one-time purchase,
although to acquire all the features, you must buy a
monthly or yearly subscription. More about this in a
moment.

Aprs.fi opens with a detailed map that you can easily
scroll and zoom. In fact, you can zoom all the way
down to street level. The app will use the GPS receiver
in your device to pinpoint your location with a blue icon.
It's best to zoom to within 50 miles of your location, if
not closer. Otherwise, the app may attempt to populate
the map with an overwhelming number of icons, and
this will take a while, even with a fast internet connec-
tion (see Figure 3).

The app displays some fascinating information that
you can view by tapping on an individual station icon.
For instance, many weather stations offer data such as
wind speed, temperature, and more that aprs.fi will
display graphically (see Figure 4).

For radio use, the app supports the Mobilinkd TNC3
wireless controller reviewed elsewhere in this issue.
It connects to the TNC3 via a Bluetooth link, and
the TNC connects to your 2-meter FM transceiver
(144.39 MHz is the standard APRS frequency). With
aprs.firunning the show, you can use the TNC3 to
send and receive APRS traffic directly.

Subscription Features

If you don't want to use the Mobilinkd TNC3, aprs.fi
has its own software-based packet modem that you
can use by connecting your tablet or smartphone to
your radio with cables, or you can use another inter-
face of your choosing. To unlock the aprs.fi app
modem, you will need to purchase a $8.49 annual
subscription. (If you're just experimenting, you can buy
a $2.49 monthly subscription.) Purchasing a subscrip-
tion also allows you to send and receive APRS text
messages via radio or the internet, as well as send
position beacons from your device to the internet (think
of it as APRS without the radio).

But even if you never attach your mobile device to a
transceiver, aprs.fiis certainly worth the $9.99 just to
watch all the APRS activity around the world.
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Four State QRP Group Nouveau 75A
QRP AM Transceiver Kit

Reviewed by Paul Danzer, N1l
nlii@arrl.net

Several CW transceiver kits are available for the QRP
(low-power) operator who wants to build their own. A few
operate on SSB and digital modes. For the kit builder
who wants something different, check out this micropro-
cessor-based low-power transceiver that uses amplitude
modulation (AM) only, and covers the 75-meter band.
Designed by David Cripe, NM@S, who has developed
several kits offered by the Four State QRP Group, the
Nouveau 75A is a replacement for a popular Retro 75
offered years ago by Dave Benson, K1SWL, from Small
Wonder Labs. (We reviewed the Retro 75 kit in the
October 2010 issue of QST.)

Overview

The main circuit board for the Nouveau 75A comes with
approximately 80% of the parts pre-installed (these are
surface-mounted devices — SMDs). The rest of the
components are primarily through-hole components that
you install and solder. The board is clearly marked with
component designations that correspond to the layout
shown in the assembly manual. A pre-assembled four-
digit LED frequency display board mounts behind the
front panel.

The nominal 5 W carrier output (20 W PEP) is available
from approximately 3.6 to 4.0 MHz, although most AM
activity takes place in the upper part of the band.
Extended receive coverage from 3.0 to 6.2 MHz is
available with reduced sensitivity, as shown in Table 1.
The unitis powered by 11 to 14V dcatupto 2.5 A. The
kit comes with an enclosure you put together and is
complete with a microphone.

A power jack, BNC antenna connector, and power
switch are located on the back panel. A microphone jack
and microphone gain control are on the left side of the
front panel, with the receive audio gain control and

Bottom Line

The Four State QRP Nouveau 75A kit goes
together quickly and results in an attractive
low-power 75-meter AM transceiver that
works well for local and regional contacts.
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encoder to select the frequency on the lower right side
of the front panel.

The Best of Both Worlds —

Analog and Digital

The PDF instruction manual is available for download
from the Four State QRP Group website. It includes
detailed assembly instructions, a schematic diagram
and PC board layout, theory of operation, and oper-
ating hints.

In a classical AM transmitter, a big and heavy iron core
transformer or choke is used to provide amplitude
modulation. The Nouveau 75A instead uses a highly
efficient class G modulator circuit to provide modu-
lating audio to a class E final amplifier — an IRF510
MOSFET.

The transceiver uses a microcontroller-driven Si5351
phase-locked loop (PLL) for the variable frequency
oscillator (VFO). The PLL generates the transmit fre-
quency directly, set by the front-panel rotary encoder
and displayed on the LED. In receive, the microcon-
troller sets the PLL to 5.5 to 6 MHz, with a 2 MHz inter-
mediate frequency (IF). Tuning steps are 1 kHz from
3.5 to 4 MHz, and 5 kHz above and below that range.

The mixing circuit is interesting because the IRF510
final amplifier is also used as the mixer. In the receive
mode, dc voltage is removed from the transmitter final
amplifier, and the 6 MHz VFO signal is applied to the
gate of the IRF510. The MOSFET behaves as a
switching mixer and downconverts the 75-meter
receive signal to the 2 MHz intermediate frequency,
where it is amplified and demodulated. Bandwidth fil-
tering (6 kHz) is provided by three ceramic resonators.



Table 1
Four State QRP Group Nouveau 75A, s/n 0180

Manufacturer’s Specifications

Frequency coverage: Transmit, 3.605 — 3.995 MHz.
Receive, 3.0 to 6.2 MHz.

Mode: AM.

Power requirements: 11 — 14V dc. Receive, 120 mA.
Transmit, 600 mA unmodulated; typically
2.5 A at peak RF power output.

AM receiver sensitivity: Not specified.

Audio response at 6 dB points: Not specified.

RF power output: 5 W carrier, 20 W PEP.

Harmonic and spurious suppression: Not specified.
Transmit intermodulation distortion (IMD): Not specified.

Size: 2.2 x 5.3 x 4.5 inches, including protrusions. Weight: 12.8 ounces.

Measured in the ARRL Lab
As specified.

As specified.

At 13.8 V dc: Receive, 151 mA (maximum volume),
125 mA (minimum volume). Transmit, 897 mA with
unmodulated carrier; 1.92 A at peak RF power output.

10 dB (S+N)/N, 1 kHz tone: At 3.88 MHz, 18.8 uV; 3.1 MHz,
19.1 pV; 4 MHz, 29.5 pV; 5 MHz, 43.6 pV; 6.1 MHz, 298 pV.

312 to 2144 Hz (3664 Hz BW)."

Maximum RF output at 13.8 V dc: 6.6 W carrier, 25.4 W PEP.
60 dB. Meets FCC requirements for spectral purity.

IMD products down 60 dB at 3 kHz from carrier.

*Audio filter shaping suggests shallow filter shaping; mid and high frequencies are present but reduced. More test data from the

ARRL Lab is available from www.arrl.org/gst-in-depth.

Most functions are controlled by the
microprocessor. A brief description of
the software functions is included in
the instruction sheets.

Putting It Together

Upon opening the shipping box, |
noticed the contents are packed —
really packed. There is probably not a
fraction of a cubic inch not filled with
the main PC board, display board,
two bags of parts, hardware enve-
lope, speaker, microphone, and
enclosure pieces. It's helpful to keep
the components in the bags they
came in. The finished kit is shown in
Figure 5.

The Four State QRP website includes
the PDF of the instruction manual,
along with separate PDFs with better-

Figure 5 — The finished Nouveau 75A in its case. The four-digit display module is

quality versions of the schematic dia- mounted behind the front panel and shows the transmit frequency in 1 kHz increments.
gram and PC board layout/part A four-conductor cable connects the display to the main board. The speaker mounts to the
top cover.

placement guide. | found that the
labels on the schematic and PC

board layout were a bit small when printed on 8.5 x 11 mClear nail polish is included in the list of needed tools,
inch paper. For maximum clarity, you may want to view but not used in any of the steps.

these illustrations on your PC monitor, where you can mThe wire for the toroid inductors is fairly stiff. You
200 1n. might find it easier to wind the toroids from the center.

As an example, for 19 turns, place the center of the
wire inside the toroid and wind 10 turns on the core in

o ) one direction, and wind the remaining nine turns on
mFollow the directions very carefully when mounting the rest of the core.

Q1, Q3, and Q11 with their heatsinks.

Following the manual, assembly is fairly straightfor-
ward. There are, however, a few things to note.
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On the Air with the Nouveau 75A
Bob Allison, WB1GCM

After Paul, N1lI, finished building the Nouveau 75A kit, |
had the opportunity to use it over a weekend. One of my
80-meter antennas is a full-size dipole, with the center
only 18 feet above ground. This is used as a one-hopper,
near-vertical incidence skywave (NVIS) antenna. Such
antennas work great for radiating RF energy straight up,
with the refracting signal raining down over a 200-mile
circle. This circular pattern has been confirmed with
many on-air signal reports. An NVIS antenna can work
well with low-power transmissions on the 75/80-meter
band, especially just after sunrise and before sunset.

On my operating desk, the Nouveau 75A was completely
overshadowed by my classic tube-type Heathkit DX-100
transmitter and Collins R-390 receiver that | often use for
operating on 75-meter AM. | connected my antenna and
13.8 V dc power supply to the Nouveau 75A and tuned
to the hub of AM operating activity, 3.885 MHz, where |
heard a contact in progress. Both stations were quite
strong. After listening a while, | politely broke in. Peter,
K1PHG, in Brookfield, Connecticut, some 60 miles away,
came back and gave a report of S-9 and “sounds okay.”

Also on frequency was Brent, W1IA, in Derry, New
Hampshire, about 95 miles away. Brent told me my
transmit audio was tearing (clipped). This observation
confirms the ARRL Lab measurements | made regarding
the red LED indicator on the Nouveau 75A’s front

panel. The LED starts to illuminate when modulation
approaches 100%, and talking with the LED fully illumi-
nated when speaking will cause overmodulation. With
the level properly adjusted so that the LED only illumi-
nates a little on voice peaks, | received several reports of
good audio and plenty of modulation.

mThe ribbon wire supplied in the kit | worked on was
stranded wire, just a bit too big for the solder holes in
the display module and one end of the speaker cable.
You might consider substituting your own ribbon cable
with a smaller gauge wire.

mBefore assembling the enclosure, it's a good idea to
power up the finished PC board and check it out.

mThe enclosure is made from PC board material, with
the front, rear, and side panels tack-soldered to the
main PC board. When assembling the case, use both
masking tape and rubber bands to hold the sides
squarely in place while you solder.

mAfter assembly, there is a brief procedure to calibrate
the receiver frequency setting by using a known signal
source, such as a strong shortwave station. This step
is important to ensure that the radio transmits and
receives on the same frequency.
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| thanked Brent for his help, and then Bruce, W1UJR, in
Wiscasset, Maine, called in from 198 miles away. He
gave the Nouveau 75A and my low dipole a signal report
of $-9 +10 dB. Having built three Nouveau 75A kits,
Bruce was enthusiastic about the radio, noting its ease
of construction and decent performance. He also con-
firmed that when using the microphone provided with the
kit, the transmit audio consists of mostly mid- and high-
frequency audio components. Audio quality enthusiasts
take note: there is plenty of room for improvement with
other microphones or audio processing devices.

Finally, Steve, KB1VWC, checked in from Falmouth,
Massachusetts, 92 miles away with yet another S-9
signal report. After 45 minutes of “kit chat,” using only
5 W of RF power output from the Nouveau 75A, it was
time to move on. Before | signed off, | couldn'’t resist
switching over to the DX-100 for a signal report. “10 dB
over S-9," Steve reported. That's a 10 dB improvement
for 200 extra pounds.

In the Lab, | found that the Nouveau 75A is a good can-
didate for use with a power amplifier, because of its low-
transmit phase noise and good transmit intermodulation
distortion (IMD) characteristics. Lab measurements indi-
cated that the receiver sensitivity could be better, but
there was plenty of signal out of the Nouveau 75A
speaker for easy listening during my on-air AM contacts.
Audio quality of the speaker is okay, but limited by its
small size. | tried it with an external speaker, and found
there was plenty of audio, and the sound quality was
quite good. In addition to the amateur radio contacts, |
used the Nouveau 75A to listen to time station CHU in
Ottawa, Ontario, on 3.330 MHz, and WTWW in
Nashville, Tennessee, on 5.085 MHz.

In Summary

After completing the kit, | sent it to Bob Allison,
WB1GCM, in the ARRL Lab for testing. Bob enjoys
operating 75-meter AM, and he tried it out (see the
sidebar, “On the Air with the Nouveau 75A").

AM operators typically congregate near the high end
of 75 meters. Look for stations around 3.885 MHz.
Other frequencies may be more popular in your area,
so tune around. There’s a users’ group online at
4sqrp.groups.io/g/N75.

The Nouveau 75A is a fun little unit. Construction isn’t
difficult, and the finished unit is atiractive and works
well. It won't replace your 100 W home-station trans-
ceiver, but it is an interesting way to try 75-meter AM.

Manufacturer: Four State QRP Group,
www.4sgrp.com. Price: $114, plus shipping.



Yaesu SCU-LAN10 Remote Control Unit

Reviewed by Dr. Terry Glagowski, W1TR
witr@arrl.net

Remote amateur radio operation has
rapidly gained popularity in recent

years as broadband internet service

has become widely available. Many
hams need to live in urban areas,
sometimes in apartments or dense
housing, where zoning, homeowners’
associations (HOAs), or deed restrictions
and covenants prevent the use of effective antennas.

One solution is to live in the city, but buy a second
home or even just a vacant lot in a rural area where a
remote station can be located. This avoids antenna
restrictions and usually offers lower received noise
levels. Members of a club might join together to create
a shared remote station in a good radio location and
take turns using it remotely.

To do this, a means of operating the station remotely is
needed. The remote operator must be able to control
and monitor the transceiver, amplifier, antenna(s),
power supplies, accessories, and more. Monitoring of
everything is required to make sure that nothing is
wrong. Unfortunately, if something happens, it can be
a long and expensive trip to fix things.

Overview

The Yaesu SCU-LAN10 Remote Control Unit is an
accessory device that currently allows remote opera-
tion of the Yaesu FTDXx101D, FTDX101MP, and
FTDX10 transceivers. By “remote,” | mean operation
over a local area network (LAN) within a local site (for
example, control the radio from another room in the
house), and operation over a wide area network
(WAN) for controlling the radio over the internet from
anywhere in the world if the internet performance is
adequate.

The SCU-LAN10 is connected to the transceiver by
the USB and accessory jack cables, and connected to
the LAN via an ethernet RJ-45 connection. The LAN is
connected to the internet via a DSL or cable modem
or other broadband device. Companion SCU-LAN10
Remote Control Software runs on your PC.

Capabilities
The SCU-LAN10 Operation Manual describes the
capabilities and limitations of the unit.

NETWORK REMOTE CONTROL SYSTEM

Y YArRsSU

POWER STATUS

= RESET

-

® Voice operation is supported with either push-to-talk
(PTT) or voice-operated transmit (VOX).

m CW operation is limited to receive only.

® Sound card digital modes — such as PSK, RTTY,
FT8, or SSTV — are not supported, but perhaps the
transceiver audio input and output could be configured
to use computer sound card modes, such as FT8 with
VOX.

u Remote control of the transceiver power ON/OFF
switch was not supported in software version 1, but it
is supported in version 2, which was released in
December 2020.

System Requirements

A computer with Microsoft Windows 8 or 10 (either
32- or 64-bit version) is required. Other requirements
include Microsoft NET Framework 4, an i5 or faster
CPU, 4 GB RAM, 10 MB disk space, a LAN port, and
audio interfaces to speaker or headphones and micro-
phone. These system requirements are met by most
modern computers.

The SCU-LAN10 Remote Control Software display on
the PC mirrors the TFT color touch panel on the trans-
ceiver with 800 x 480 pixel resolution. Nearly every-

Bottom Line

Yaesu's SCU-LANIO Remote Control Unit adds
some remote control functionality to the
FTDx101D/MP and FTDX10 transceivers. For
transmitting, only voice operation is currently
supported, but remote receive is available for
other modes. Configuration and setup of the
SCU-LANIO could be less complicated.
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thing that is on the transceiver display is available,
along with menus to access the transceiver’s buttons
and knobs. However, only 15 of the transceiver's 37
menu items were available remotely in the software
version | used. Six different PC screen layouts are
available to show the main and sub receiver controls
and spectrum displays.

Setup

The front of the unit is rather simple, including a green
LED power indicator, a red STATUS LED, and a small
RESET button. The back of the unit (see Figure 6) is the
business end. Left to right, there is a %4-inch audio in/
out jack that is normally not used, a 13-pin DIN socket,
a CAT/RS-232C DB-9 female (not used), a LAN con-

Figure 6 — The rear-panel connections on the SCU-LAN10.

“* SCU-LANYD Remate Control Softwate

[ YAESU ScU-LANIO
File Setup Help -

nector, a USB connector, and a 12 V dc power jack. At
first glance, one would think there are a lot of connec-
tions to be made.

Included in the box is a 13-pin DIN cable that attaches
to the SCU-LAN10 and to the 13-pin ACC port on the
back of the radio, along with two snap-on ferrite cores
to be installed on this cable. Also included is a USB-A/
USB-B cable used for transmit and receive audio. You
will need to supply an ethernet cable to connect to
your router.

Before the SCU-LAN10 Remote Control Software
can be used, the SCU-LAN10 device must be
configured and the software must be configured.

| have quite a bit of experience with setting up net-
works and devices, but SCU-LAN10 configuration
proved to be a stumbling block for two different hams
without that extensive experience who tried to work
through the configuration. I've detailed the steps |
followed to configure the device and the companion
software in a document available for download from
www.arrl.org/gst-in-depth.

The SCU-LAN10 Setting Tool software would benefit
by making the configuration and setup of the
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Figure 7 — The transceiver display for the FTDX101MP main and sub receivers, viewed in the Yaesu SCU-LAN10 Remote
Control Software. Six different window configurations are available, and windows can be resized to suit your preferences.
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SCU-LAN10 a bit easier. Because the remote and
local ends of the system over the internet are directly
connected rather than through a middleman server,
there is a need for a static IP address. There is no way
around this, but it needs to be made easier.

My suggestion is that a web browser management
page be built into the SCU-LAN10 firmware to make it
plug-and-play, similar to the Dynamic Host Configura-
tion Protocol (DHCP) capability built into typical con-
sumer LAN/Wi-Fi routers. This would allow easier
configuration of the local LAN IP address of the device
without connecting a computer directly to the device
and temporarily altering the computer IP address.

Controlling the Transceiver

| used the SCU-LAN10 with the FTDX101MP trans-
ceiver reviewed in the December 2020 issue of QST.
Once the SCU-LAN10 is set up and the software
configured, start the SCU-LAN10 Remote Control
Software to activate remote control of the transceiver.
If the SCU-LAN10 device and the software are prop-
erly configured, clicking the REMOTE button will acti-
vate the system, and the transceiver control interface
will be displayed (see Figure 7). Clicking the REMOTE
button again will stop operation.

Version 2 of the SCU-LAN10 Remote Control
Software supports transceiver remote power on/off,
whereas Version 1 did not. When REMOTE is activated,
the power to the transceiver is automatically turned on.
The power can be toggled by clicking on the POWER
icon. Note that if REMOTE is deactivated with power on,
the transceiver remains on until turned off manually.

Detailed operation of the Yaesu transceiver via the
SCU-LAN10 is described in the SCU-LAN10 Operation
Manual. By using the mouse, you can click on any of
the buttons on the PC screen to control the transceiver.

Figure 8 shows the transceiver control area of the
main screen. To change frequency, hover the cursor
over the MHz, kHz, or Hz part of the frequency display.
Use the mouse wheel to change that value. Right click
on the frequency display to change the tuning rate.
Many other settings, such as antenna selection, filter
bandwidth, AGC, preamp/attenuator, noise blanker
and noise reduction, are adjustable with a few clicks.

Click on the panadapter display to move to the fre-
quency of a signal. (Click on the virtual carrier fre-
quency for SSB — the lower side for USB or upper
side for LSB. Click on the center of the signal for non-
SSB modes.) You can also click on the MODE button to
display the mode choice.
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Figure 8 — The SCU-LAN10 Remote Control
Software controls frequency, mode, filters, noise
reduction, AGC settings, and many other transceiver
features and functions.

Slider controls are available for audio and RF gain. The
spectrum scope display functions are accessed using
the S.MENU button. The full function menu can be
accessed using the FUNC button, but choices are lim-
ited to 15 of the 37 functions available on the
FTDX101MP display (see Figure 9).

On-the-Air Experience

I made a few contacts on 20 meters using the
SCU-LAN10 connected to the external IP address of
my router, which means it was going out to the internet
and returning, instead of directly accessing the LAN
inside my home. The PC software worked flawlessly
and showed the main and sub receivers with animated
views of the meter, panadapter, waterfall, and other
scope displays.

The controls responded quickly and positively without
latency (delay). | was able to use PTT successfully, but
VOX operation did not work until | discovered that the
transceiver needed to be set for VOX operation from
the rear-panel input instead of the microphone jack.
This menu item is not accessible from the remote soft-
ware screen; it has to be set on the transceiver display.
Step-by-step instructions for making the correct set-
tings are included in the document available from
www.arrl.org/qst-in-depth.

Several of the ARRL Lab staffers connected to this
system from their home or the office and were suc-
cessfully able to view and change the displays and
controls, and they used the FTDX101MP to listen and
transmit. One of them, with a very limited bandwidth
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=S MENU | SRR LR for compatible Yaesu transceivers.

offers voice-only operation, a successor
R CaET MCES product or software version might be
able to do more. If a way can be found to

route the audio from soundcard applica-

- tion software application to the remote

software, audio-based digital operation,
Figure 9 — The onscreen FUNC button in the SCU-LAN10 Remote Conlrol Software
accesses 15 of the 37 menus available on the FTDX101MP’s display. such as FT8 or AFSK RTTY, could be

carried out.

Additional remote features (such as

internet connection, was not able to get the scope dis- operation on additional modes, and remote access to
plays to work and received a network error message, more of the transceiver's menu items) would be a ben-
but was otherwise able to operate the radio remotely. efit for Yaesu transceiver owners. Also, as mentioned
previously, configuration and setup of the SCU-LAN10
The HELP menu on the SCU-LAN10 Remote Control could be less complicated.
Software screen allows access to the installation and
operation manuals by opening a PDF. This is very This system does perform as advertised, allowing
helpful if you are just learning how to use the system remote operation of companion transceivers within the
or have forgotten one of the finer points of operation. limitations specified. | look forward to its evolution.
Summary Manufacturer. Yaesu USA, 6125 Phyllis Dr., Cypress,
The Yaesu SCU-LAN10 is a step in the right direction CA 90630; www.yaesu.com. Price: $300.

bhi NES10-2 MK4 DSP N0|se Cancelling
Speaker =

Reviewed by Mark Wilson, K1RO
kiro@arrl.org b o SRRy

bhi offers a variety of DSP noise can-
celling products. The NES10-2 MK4
is the fourth generation of bhi's com- >
pact speaker with active DSP features | 7~ NES10-2 MK4 -
built-in. At about 2.5 x 4.3 x 2.2 inches
(height, width, depth) and weighing
about 12 ounces, this speaker could fit in
just about any mobile or portable station. The NES10-2
MK4 can be used with the power turned off (no ampli-
fication or processing). When the power is turned on
but the DSP function is turned off, it's a 5 W ampilified
speaker. Switch on the DSP filtering and you get
adjustable noise reduction and automatic reduction of
heterodynes or other tones.

not provide an audio level high enough to drive the
NES10-2 MKA4. | found that it worked fine when con-
nected to either the external speaker or headphone
jack of my transceiver. Maximum input power is 5 W.

Bottom Line

The compact bhi NES10-2 MK4 DSP noise
cancelling speaker effectively reduces noise
and eliminates tones. It would be a good
add-on to most transceivers, especially ones
that don't provide these functions.

Overview

This speaker is designed to connect to a transceiver's
external speaker jack via an attached 6-foot cable with
a monaural 3.5-millimeter plug. The manual cautions
that headphone or line-level audio-output jacks may
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The NES10-2 MK4 comes with a mounting bracket
and requires 10 — 18 V dc at 500 mA. A 5'% foot long,
fused power cable is included. The OFF/ON/DSP switch
on top powers the speaker and engages the DSP
function. An OUTPUT LEVEL ADJUST control on the top
is used to set the speaker volume to be the same with
the power on or off. After the initial adjustment, use the
transceiver's volume control during normal operation.
The rear-panel FILTER LEVEL knob provides DSP level
adjustment in eight steps (see Figure 10). There’s a
3.5-millimeter monaural jack on the side of the speaker
that provides headphone-level audio. The internal
speaker is muted when headphones are plugged in.

The NES 10-2 MK4 is specified to reduce noise by 8
to 40 dB, and tones by up to 65 dB. There is no provi-
sion to perform the functions separately. An LED at the
upper right behind the speaker grille glows red with
power applied, and green when DSP is active. An LED

on the left side flashes red if the audio input is too high.

Using the DSP Speaker

As mentioned in the instructions, there is a delay and
audio click when you first power on the speaker. With
DSP activated, in many cases there is a slight delay
before the DSP starts processing signals and noise
cancellation and tone reduction are applied.

With the processing turned off, the audio from the
speaker sounded about the same as from the speaker
in my transceiver. With the DSP feature engaged, the
manual suggests starting with a FILTER LEVEL setting
of 6 (30 dB of noise reduction). Depending on how you
mount the speaker, you may find it difficult to access
the FILTER LEVEL knob on the rear panel.

As with most adjustable DSP systems | have used, |
found that settings in the mid range offered the best
compromise between signal quality and noise elimina-
tion. There was still quite a bit of noise present at the
lower settings. At the higher levels, | could hear more
digital artifacts and distortion. The artifacts were most
noticeable with no signals present, or during pauses in
the other station’s transmissions. With a signal present,
the artifacts were much weaker. According to bhi, the
DSP noise reduction operates by identifying whether
or not speech is present in the signal. The filter level
adjusts the amount of noise that passes through with
the speech components.

The tone reduction capabilities worked well. It took the
processor about a second to eliminate a single tone
and slightly longer to eliminate two tones. It worked
well with multiple tones of the same amplitude or dif-
ferent amplitudes. Because the tone reduction is not

Figure 10 — The bhi
NES10-2 MK4 rear panel. The
knob in the center is for the eight-step
FILTER LEVEL adjustment.

instantaneous, the noise reduction feature can be
used with CW signals even though tone reduction
cannot be turned off separately. Some DSP systems
attack a tone quickly enough to suppress desired CW
signals.

| didn’t experience any RF interference to the speaker
while transmitting. The manual includes a section with
suggestions on what to do if that happens, including
using ferrites on the speaker and power leads or trying
a different power supply.

The noise reduction and tone reduction features of the
NES10-2 MK4 are similar to those in my transceiver. If
you have an older radio with DSP features, or one that
does not feature built-in DSP noise and tone reduction,
this speaker could make a noticeable improvement in
listening comfort.

Manufacturer: bhi Ltd., PO. Box 318, Burgess Hill,
West Sussex RH15 9NR, England; www.bhi-ltd.com.
US dealers for bhi products: DX Engineering
(www.dxengineering.com) and GigaParts
(www.gigaparts.com). Price: $170.
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doctor@arrl.org

The Best of “The Doctor is In”’

While the column undergoes retooling in order to keep bringing you practical technical
advice, QST presents some of the best questions and answers from past issues, with
thanks to the Doctor himself, Joel Hallas, W1ZR.

Mike, WA2VQW, asks: | have a
66-foot homebrew vertical
monopole with 60 buried radials of

random lengths. It is resonant at
3.6 MHz and works well. In the
spirit of continuous improvement,
| was wondering — if | increased
the effective electrical length from
s to % wavelength by adding a
capacity hat, would the pattern
have a lower elevation pattern as if
it were a longer antenna?

This is an interesting question,

because multiple configuration
options are often unavailable. To get a
handle on the question, | looked at
three 80-meter monopole lengths; Y, %,
and % wavelength, both as full-size ver-
tical monopoles and as top-loaded
antennas, with the loading at 64 feet, in
the loaded cases.

While many would select the inverted
L, or perhaps the old shipboard stan-
dard flat-top as a simpler way to
provide the top loading, | chose an X
configuration of four equal-length,
equally spaced perpendicular hori-
zontal loading wires to avoid the
confusion of the directional results of
the others due to the horizontally
polarized component. The X is close
to omnidirectional, so the results can
be compared directly to those of the
Ya-wave monopole.

Figures 1 through 3 show the EZNEC
elevation pattern of the three full-
length antennas, while Figures 4 and
5 show the elevation patterns of top
loaded X configurations tuned to be
resonant at the same frequencies as
the %s-wave (2.4 MHz) and %-wave
(1.45 MHz)." The results of the five

'Several versions of EZNEC antenna model-
ing software are available from developer
Roy Lewallen, W7EL, at www.eznec.com.
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- QS1406-Doc01

Max. Gain = -1.27 dBi Freq. = 3.70 MHz

Cursor Elev=25.0"°

Figure 1 — Elevation pattern of a ¥-wave
(64-foot) monopole over a radial field

of eight buried J4-wave radials in typical
ground (conductivity 0.005 S/m, dielectric
constant 13).

a0° Q51406-Doc03

Max. Gain = -0.01 dBi Freq. = 3.70 MHz

Cursor Elev = 14.0°

Figure 3 — Elevation pattern of a %-wave
(164.5-foot) monopole over the same
ground system as in Figure 1.

cases are summarized in Table 1. As
noted in the captions, my modeled
ground is not as good as your
60-radial system, so your absolute
gain should be higher. If you had a
perfect ground, it would be around

5 dB higher. Real life will be in
between.

To conclude, while the top-loaded
configurations add a bit to the inten-
sity of the Y4-wave unloaded
monopole, and reduce the peak of
the elevation angle a bit, the physical
length is clearly the most important
consideration — size matters!

a0* Q51406-Doc02

Max. Gain = -0.25 dBi Freq. = 3.70 MHz

Cursor Elev=21.0"°

Figure 2 — Elevation pattern of a #-wave
(97 .5-foot-high) monopole over the same
ground system as in Figure 1.

o QS1406-Doco4
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Max. Gain = -0.47 dBi Freg. = 3.70 MHz
Cursor Elev =23.0°

Figure 4 — Elevation pattern of a ¥#-wave
electrical length (2.4 MHz resonance)
80-meter monopole formed by adding four
perpendicular 12-foot horizontal capacity hat
wires on top of the 64-foot monopole over
the same ground system as in Figure 1.

o Q81406-Doc05

Max. Gain = -0.11 dBi Freq. = 3.70 MHz

Cursor Elev =23.0°

Figure 5 — Similar to Figure 4, but %-wave
electrical length (1.45 MHz resonance)
80-meter monopole formed by adding four
perpendicular 44-foot horizontal capacity
hat wires.




Table 1

Peak Gain and Elevation Angle of
Five 80-Meter Monopoles

Peak

Gain Elevation
Configuration (dBi) Angle (°)
i-wave monopole -1.27 25
Ys-wave monopole —0.25/ 21
Y-wave monopole -0.01 14
Ys-wave electrical -0.47 23
top-loaded monopole
Ys-wave electrical -0.11 23

top-loaded monopole

There are other considerations to take
into account. First, while the Y4-wave
monopole can generally be fed directly
with 50 Q2 coax, some form of match-
ing network will be required for all
other configurations. Matching net-
works add cost, as well as some loss,
probably enough to negate any addi-
tional intensity in the loaded cases,
although the elevation angle benefit
will remain.

On the positive side, a top-loaded
configuration, inverted L, flat top, or X,
while not adding a lot to the 80-meter
performance, will make the antenna
work better on 160 meters, if that's in
your plans.

Any of these antennas will provide a
good account of themselves on 160
and 80 meters, if used with a good
ground radial system and a tuner.
The "s-wave can also work well at low
angles on 40 meters. All will work on
higher frequency bands as well, but
the radiation will tend toward higher
elevation angles.

Larry, HK2LS, asks: Any idea

what | can do to eliminate a
noise that | hear throughout the
spectrum from 1.8 to 30 MHz? The
noise started recently and exists
for about 3 days, then goes away
only to return later. | don’t know
if it’s an intermodulation product
generated in my receiver or a spu-
rious signal from a nearby short-

wave broadcaster. If | disconnect
the antenna the radio is silent.

That is a key distinction, because

the cure is quite different for the
two cases. To find out, insert, say,
10 dB of attenuation in the front end
of your receiver (many transceivers
can do this with a front-panel button).
If the signal is coming from outside
on the receive frequency, it will drop
by 10 dB, or almost 2 S-units. If it is
a third-order intermodulation prod-
uct generated from off-frequency
signals mixing within your receiver,
it will drop by 3 x 10 dB or 5 S-units
(check your S-meter calibration on a
known signal in the same band first).

If it is a signal on your frequency,
about the only hope is one of the
canceling type noise reduction
devices, although you may get some
relief by turning your beam to a null
in the station’s direction. You also
could try to identify the signal source
and let them know that they appear
to have a transmitter problem.

If you are dealing with intermodula-
tion distortion (IMD), and find that

at least one of the signal sources is
outside of the ham bands, you can
keep all out-of-band signals out of
your receiver through filtering. There
are a couple of possibilities — one is
an external band-pass filter, such as
the bandswitching unit we reviewed
in the June 2013 issue.? As noted

in that review, the 20-meter filter
has 50 dB of out-of-band rejection.
You could also try a single band
unit, such as we reviewed in June
2012. If you use a linear amplifier,
you can put a 100 W filter between
the transceiver and the ampilifier.

Another possibility that your trans-
ceiver can make use of is the Yaesu
VRF preselector option. That is really
designed to eliminate nearby in-band

“H. W. Silver, NOAX, “Product Review —
Array Solutions AS-419 Switched Band-
pass Filters” QST, June 2013, pp. 52 — 53.

signals, but it should also reduce
the kind of out-of-band signals that
will cause IMD. You can buy the unit
with a single filter to see if it helps.

The one kind of IMD that none of
these will help, and that is hard

to track down, is intermodulation
occurring in something not related
to your receiver. For example,
loose gutter connections can act
like semiconductor mixers, result-
ing in undesired products of strong
nearby signals that the gutter can
radiate toward your antenna.

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.

Listen to the archives of the ARRL The
Daoctor is In podcast on iTunes, Blubrry,
Stitcher, or on the ARRL website at
www.arrl.org/doctor.

Strays

QST Congratulates...

Bill Talanian, W1UUQ, who was honored
to have the Santa Barbara Radio Club’s
(SBARC) primary communications
facility, K6TZ, dedicated to him. The
dedication recognized Talanian’s efforts
as club trustee for over 40 years, during
which he forged partnerships with gov-
ernment agencies and helped obtain
funding to build the facility. SBARC oper-
ates six linked communications sites
throughout Santa Barbara County, Cali-
fornia, each providing analog and digital
amateur capabilities while gathering
data for educators, researchers, and
public safety groups from sensors,
receivers, and webcams.
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Technical Correspondence

Arduino Farnsworth Training, FT8 SNR Stats,
and an Inexpensive Vacuum Coax Relay

Evaluating Receive
Performance with FT8

Prior to the advent of modern digital
modes such as FT8, successful com-
munication mostly required signal
amplitudes stronger than the received
noise level. This relationship can be
stated as a ratio of signal to noise
(SNR).

One of the interesting aspects of oper-
ating FT8 is that stations send and
receive objective SNR reports gener-
ated by the software. These are
expressed in decibels (dB). Some
believe that a negative SNR implies
the signal is below the noise floor, but
this is not the case. Received FT8
reports are referenced to a much
wider noise bandwidth (2,500 Hz)
than the actual detection bandwidth
required to successfully decode the
data. The smaller detection bandwidth
drives the actual SNR.

Regardless, the SNR information
gleaned from FT8 contacts can pro-
vide a glimpse of your overall station
performance on a given band by com-
paring many individual reports over
time. | reviewed my 160-meter FT8
SNR reports for the October to
December 2019 period (see Table 1).
As a refresher, a stronger signal has a
smaller negative SNR. An SNR of
—12 dB is 10 dB stronger than an
SNR of —22 dB. Six dB is considered
to be one S-unit.

As shown in Table 1, the sent SNR
minus received SNR of my most dis-
tant contact of 5,024 miles yields +9
dB in the S — R column. | consider this
positive 9 dB an indication of a favor-
able receive situation at my station.
This result, along with others at 0 dB
and above, are highlighted in green.
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Of course, there are any number of
variables in play, such as the equip-
ment used at the opposite station, the
noise levels at the opposite stations,
and so forth. This type of comparison
doesn't yield precise results, but it can
certainly give you a sense of how well
you're doing when it comes to recep-
tion. Note the abundance of green
highlighting in Table 1, which | take to
mean that while my station can always
use improvement, on balance it is
doing well — at least on 160 meters. I'd
encourage others to make similar FT8
comparisons at their stations. — 73,
Joe Ostrowski, KI5FJ, kisfj@arrl.net

Build an Affordable
Vacuum Coax Relay
Innovations in DX and Contesting,
LLC — a small amateur club of six
members — operates an all-band
contest station in Greenfield, Indiana.
This station has been in operation for
more than 10 years and we recently
decided that we needed high-quality
coax relays so we could safely switch
some of our low-band antennas at the
power levels generated by our ampli-
fier. The amplifier in question can pro-
vide 1,500 W of output power on all
bands through 6 meters.

Signal-to-Noise Comparisons in Decibels Using FT8 on 160 Meters

Table 1

Distance Entity Sent
(Miles)

5,024 Bulgaria -12
4,438 Lithuania -15
4311 Finland -14
4,177 Germany -18
4,168 Balearic lsl -16
4,165 Sweden -17
3,967 Belgium -19
3,869 France -10
3,862 Netherlands -15
3,704 Mauritania -06
3,680 Spain -13
3,556 Alaska —24
3,641 Scotland -19
3,441 Canary Isl -1
3,329 Ireland -09
2,788 Azores -02
2,709 Ecuador -08
2,550 Brazil -16
2,536 Suriname -05
2,231 Columbia 07
2,179 Greenland -19
1,944 Panama —-16
1,858 St. Lucia -20
1,780 Mexico —22
1,737 Dominica -24
1,493 us vl -13
1,377 Puerto Rico -08
1,333 Dominican Republic  —22
1,250 Haiti -16
1,234 St. Pierre/Miguelon —-12

Received S-R Call Sign
—21 +09 LZ2WO
-19 +04 LY1G
21 +07  0OG2A
-19 +01  DJ4MM
-19 +03  EABSX
-09 -08 SM2wW
-19 +00 ON5CD
-15 +05 F5ll

-16 +01 PASKM
-18 +12 5T5PA
-15 +02 EA1ALE
-18 -06 WL7SJ
-18 -01 GM3YTS
-15 +04 EABDO
=13 +04 EI4KF
-12 +10 CU2AP
-18 +10 HC2A0
—-20 +04 PVBABA
-12 +07 PZ5RA
—22 +15  HK3W
-06 -13 XP3A
07 -09 HP3AK
-01 -19 J68HZ
—-10 -12 XE2YWH
09 -15 J79WTA
-15 +02 KP2BH
-09 +01 WP4G
=17 —05 HI8DL
-20 +04 4V1000
—04 —08 TOB0SP




I've come to consider vacuum relays
to be superior to open-contact relays
for RF applications. Because their
contacts are in a vacuum, arcing is
limited. Also, these relays can handle
extremely high RF voltages and con-
siderable current.

Figure 1 — The homebrew vacuum relay.
The boost power converter board is visible
atop the lower portion of the enclosure. In
this application, it converts 12 V dc to 24 V
dc to switch the relay (at the top of the enclo-
sure). [Lyman H. Wolfla Il, KSLZJ, photo]

"'..J.' \
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Figure 2 — An interior view of the enclo-
sure, showing how the vacuum relay is
attached to the RF ports. [Lyman H.
Wolfla Il, KSLZJ, photo]

The cost of a good-quality vacuum
relay can be substantial, but there are
units available on the surplus market
at a significant cost savings, typically
selling between $30 and $150. | was
able to find coax relays that will handle
10,000 V and 8 A for $30 on eBay.
However, these low-cost vacuum
relays usually have coil voltages of
24 V dc, which tends to limit their use
in the amateur world.

A solution presented itself in the form
of a device known as a step-up boost
power converter, which will take a
voltage as low as 4 V dc and raise it to
as high as 35V dc or higher. These
can be purchased on Amazon.com
for less than $10. By using this device,
a small aluminum box, and a high-
quality vacuum relay, I've been able to
build a coax switch with no measur-
able loss from 160 through 6 meters
for under $50 (see Figures 1 and 2).

I've tested these relays with 1,500 W
into a dummy load on 160 through 6
meters and saw no change in the
SWR readings. Using the boost con-
verter, the relay can be controlled with
any dc voltage between 5 and 34 V. In
this instance, | set it for 24 V.— 73,
Lyman H. Wolfla I, KILZJ/WIVW,
hwolfla@gmail.com

Adding Farnsworth
Training to the

AK3Y CW Trainer

In my November 2019 QST article, “A
CW Trainer That Uses Custom Text,” |
described how to use an Arduino
microcontroller to build a CW trainer.
My goal was to help hams push the
upper limits of their CW speeds by
concentrating on decoding whole
words and phrases rather than indi-
vidual characters. According to the
feedback | received, the trainer has
worked well for that application.

Recently, however, | recognized the
need for a modified approach. Our
local repeater club initiated a weekly
Zoom session to help new hams (or at
least those new to CW) learn the code
or improve their receiving and sending

ability which, in most cases, was lim-
ited to around 5 WPM or less.

While the CW trainer described in my
article could certainly be used to gen-
erate consistent code at slow rates, it
was discovered over 70 years ago
that transmitting each character at a
high speed (for example, 20 WPM),
but adjusting the character and word
spacings such that the “effective”
transmission rate is low (5 WPM),
was a much better approach to CW
learning. This technique was popular-
ized in the late 1950s by Russ
Farnsworth, WETTB, (SK) whose
name has since been associated with
this CW training approach.

The C++ code for my CW trainer has
now been modified to accommodate
the Farnsworth training method. The
modified Arduino sketch, Morse
Farnsworth.ino, as well as new ver-
sions of the Morse library (including
Morse2.cpp and Morse2.h) are avail-
able to download at www.arrl.org/
gst-in-depth.

In the new Arduino sketch, you can
select the individual character

speed (ie, 20 WPM) and select the
Farnsworth rate (5 WPM). The intra-
character and intra-word spacings are
then automatically adjusted to achieve
the desired Farnsworth speed while
sending individual characters at the
higher rate.

To properly compile the new code,
make sure to place Morse2.cpp and
MorseZ2.hin its own folder inside the
default library directory for your
Arduino’s IDE.— 73, Bob Fontana,
AK3Y, ak3y@arrl.net

Technical Correspondence items have not
been tested by QST or ARRL unless otherwise
stated. Although we can't guarantee that a
given idea will work for your situation, we make
every effort to screen out harmful information.

Materials for this column may be sent to ARRL,
225 Main St., Newington, CT 06111; or via
email to te@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 a work, please send the
author(s) a copy of your comments. The
publishers of QST assume no responsibility for
statements made herein by correspondents.
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Hints & Hacks

Sorting Parts with Magnets; Testing
for a Hot Chassis; Rear Panel Access,
and New Crystals for Old

Magnetic Parts Keeper
When working on radios, there are
many covers and enclosures that
must be removed to gain access to
various circuits. Some are secured
with machine screws, while others
use sheet metal screws. Still others

use various nuts, bolts, and washers.

When you start to reassemble the
radio, perhaps months later, it's dif-
ficult to remember which screw, nut,
or bolt goes where.

| have used low-cost, low-strength
magnets with great success in this
regard. A single magnet is used to
hold the fasteners to a specific
internal cover, while non-magnetic
screws (stainless or brass) can be
placed in a metal jar lid with a
magnet. The magnet is strong
enough to hold the lid to the cover,
so there’s no question as to what
parts go where. The magnets shown

in Figure 1 were sold in units of 10
for $1 at a local bargain store. — 73,
Al Rabassa, NW2M, arabassa@
comcast.net

The Hot Chassis Test

If you have older equipment with two-
prong non-polarized ac cords, you
could have a dangerous situation on
your hands. A quick safety test is to
hold a non-contact voltage tester
(NCVT) near the metal case with the
unit plugged into an active wall outlet.
If the NCVT alarms (see Figure 2),
the chassis is electrically hot. Try
reversing the plug in the outlet and
rechecking the chassis with the
NCVT. It should indicate that the
chassis is safe. You'll find NCVTs for
sale online and at hardware outlets
for less than $20 — 30.

For a temporary fix, attach a polar-
ized “cheater” plug (see Figure 3), so

Figure 1 — During disassembly, an inexpensive magnet can keep fasteners
attached to the pieces they belong to. [Al Rabassa, NW2M, photo]
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the unit can only be plugged into an
outlet in the correct polarity. Plan on
changing to a hardwired polarized
cord (or better yet, a three-pronged
grounded cord) soon. — 73, Ruth
Ring, KJ1V, kjlv@arrl.net

Figure 2 — This non-contact voltage tester
is glowing red to warn of an electrically hot
case. [Ruth Ring, KJ1V, photo]

Figure 3 — A polarized “cheater” plug offers
a temporary solution for making sure the
equipment can only be plugged into an ac
outlet in the correct position. [Ruth Ring,
KJ1V, photo]
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Figure 4 — A rotating tray is an affordable, easy way to access
the rear panels of equipment when necessary. [Roberto

Sadkowski, AJBCY, photo]

Rotating Heavy Equipment
| recently acquired a 500 W amplifier
and antenna tuner. Together they
weigh around 40 pounds. The equip-
ment is located on a shelf at about 4
feet high. Every time | needed to add
or modify a connection to the back
panel, it was a strain to lift the equip-
ment, rotate it, and access the con-
nectors.

| figured a heavy-duty rotating tray
(also called a “Lazy Susan”) would
allow me to rotate the equipment with
ease. | found one in an online store
that was rated for 150 pounds. The
weight is supposed to go in the center
of the plate, but it was robust enough
to withstand the load even with the
weight distributed to its legs. Now |
can easily rotate the equipment and
reach the back panels when needed.
— 73, Roberto Sadkowski, KEKM,
rsadkowski@gmail.com

Repurposing Crystals

| enjoy operating several old ham
transmitters that require FT-243 style
crystals. However, | can never seem
to find enough crystals with FT-243
holders at the frequencies | want. |

Figure 6 — After the components are removed from the old crystal
case and replaced with the new crystal, solder the leads of the new

crystal to the internal leads of the case. [Joe Scoglio, KAAWJB,

photo]
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Figure 7 — The old
crystal case is re-
labelled with the

Figure 5 — Old
crystals are avail-
able, but most aren’t

at frequencies within  new frequency. [Joe
the amateur bands. Scoglio, KAAW.JB,
[Joe Scoglio, photo]

KA4W.JB, photo]

did have some old crystals that
weren't at ham frequencies (see
Figure 5), so | decided to retrofit their
holders with modern crystals at the
frequencies | needed.

The first step is to remove everything
from the interior of the old case (see
Figure 8). Next, solder the new
crystal onto the two internal pins and
replace the cover. Finally, relabel the
case with the new frequency (see
Figure 7). This retains the vintage
crystal look while providing crystals

at frequencies | need. This approach
also saves the trouble of building
socket adapters. — 73, Joe Scoglio,
KA4WUB, kadwijb@gmail.com.

“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.

Feedback

In the “Eclectic Technology” col-
umn published in the March 2021
issue of QST, we included an image
of the WSJT-X software applica-
tion that appeared to show FST
activity on 6 meters. Despite the
frequency display shown in the
image, the activity was actually tak-
ing place on the 2200-meter band.
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Steve Ford, WBBIMY, wh8imy@arrl.net

Eclectic Technology

CATSync

If you use CAT (computer-aided trans-
ceiver) control at your station, you

may be interested in a Windows appli-
cation created by Oscar Diez, DJOMY.

In previous “Eclectic Technalogy” col-
umns (and in an episode of the
Eclectic Tech podcast), I've discussed
the proliferation of web-accessible
software-defined receivers. These are
radios that individuals — amateur
radio operators and otherwise — have
established online for anyone to use,
free of charge. Depending on the
radio, the frequency coverage often
ranges from LF to 10 meters, with
some including VHF and UHF as well.
A typical remote site can accommo-
date many simultaneous listeners.

There are hundreds of these web
radios scattered throughout the world
and you can access any of them
through websites like WebSDR, at
www.websdr.org. | enjoy using the
remote radios for station tests. It is fas-
cinating to listen to yourself, albeit with
a slight delay, from hundreds and
even thousands of miles away.

CATSync

With CATSync, you might say Oscar
has taken the next logical step in
remote receiver control. Rather than
relying on a keyboard and mouse, the
application allows you to link a remote
receiver to your own CAT-enabled
transceiver. Once a connection is
established, when you spin your VFO,
the frequency changes at the remote
receiver as well. If you switch bands, it
follows. If you change modes from,
say, CW to SSB, the remote receiver
does too.

| know of a few net-control operators
who've discovered CATSync and use
it when they have difficulty hearing
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Figure 1 — Listening to 40-meter SSB through the W3HFU receiver in Maryland from my
station in Connecticut. Thanks to CATSync, when | change the frequency of my transceiver’s
VFQO, the frequency at the W3HFU receiver changes as well.

distant stations. They'll operate nor-
mally with their transceiver, but occa-
sionally switch to a remote receiver to
pick up a weaker station they can’t
otherwise copy.

Installation

If you want to try CATSync, the first
step is to download and set up the
free Omni-Rig CAT software, available
at dxatlas.com/omnirig. On the
Omni-Rig page, you'll find a lengthy
list of supported transceivers.

Once you've confirmed that Omni-
Rig is working with your transceiver,
you can go to the CATSync site at
catsyncsdr.wordpress.com and
download the demo version of the
program.

CATSync works somewhat like a web
browser in that you need to type or
paste the address of your chosen
receiver into its URL window. For
example, you'll find another large list
of remote receivers at KiwiSDR at
kiwisdr.com/public. Choose a
receiver and copy its URL into
CATSync. The application will estab-
lish the connection and, if all goes
well, the remote receiver interface will

appear and will be set to the fre-
quency shown in your transceiver's
VFO display (see Figure 1).You
should hear the remote audio through
your computer speakers at the same
time.

As you change frequency or mode at
your transceiver, the remote receiver
will respond in kind. The reverse is
also true; if you change the frequency
or mode of the remote receiver, your
transceiver will reflect those changes
as well.

The click-and-tune functionality of the
demo version of CATSync is limited to
only 3 minutes per session. In the
demo version, you may also notice
that when you adjust your transceiver
VFO, the remote receiver indicates
the frequency change, but you still
hear only the signals that were
present at your initial frequency.

The demo version mainly allows you
to verify that CATSync is functioning
and that commands are being passed
back and forth. If you want full func-
tionality, you'll have to purchase the
registered version of CATSync for
9.95 Euros (US $12.06 when this
column was written).



What to Expect During
the Rising Years of

Solar Cycle 25

Some predictions for how the next 4 years

of the solar cycle will affect HF propagation.

Frank Donovan, W3LPL

Solar Cycle 25 is affecting HF propagation in unex-
pected ways since we reached the solar minimum of
Cycle 24 in December 2019. The next 4 years, which
include Cycle 25's rise to solar maximum, will provide
many opportunities to enjoy greatly improved HF DX
propagation, especially with effective antennas for 30
through 10 meters, which benefit most from
increasing sunspot activity.

My own experience on HF began 1 year after Cycle
19’s solar maximum in 1958. However, | wasn't able
to participate in the best HF propagation in history

Solar cycles since 1945. This
chart illustrates downward
trends in sunspot activity,
upward trends in spotless
days, double peaks at solar
maximum, and the National
Oceanic and Atmospheric
Administration's (NOAA) Solar
Cycle 25 forecast as a blue
dashed line. [Graphic courtesy
of the Sunspot Index and
Long-term Solar Observations,
Royal Observatory of Belgium]

1947 1958 1968

@ Peak Smoothed Sunspot Numbers

because | couldn’t make contacts beyond a few hun-
dred miles on 80 meters with my 35-foot wire
antenna. Listening to the locals snagging DX all over
the world on 10 meters convinced me that |, too,
could enjoy DXing if | had better antennas. Several
local hams helped me erect some simple horizontal
dipoles and soon | was making contacts around the
globe, earning DXCC in just 1 year.

After experiencing several solar cycles, | began to
understand that each one has its own personality,
and they always defy prediction. Higher smoothed

Q52105-Donovanii

Projection
115
I\

1979 1989 2001 2014 2025
Year of Cycle Peak

Spotless Days
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Table 1

Solar SSN at SSN at SSN at Months to Solar Cycle

Cycle 12 Months 24 Months 36 Months Solar Max. Duration in Years
18 40 112 204 39 10.2

19 33 168 256 47 10.5

20 28 96 134 49 114

21 29 99 193 45 10.5

22 45 161 210 38 9.9

23 34 93 143 63 12.3

24 13 42 92 64 11.0

Source: Sunspot Index and Long-term Solar Observations, Royal Observatory of Belgium

Table 2

Solar Max. Solar Min.

Year Year

1947 1954 446
1958 1964 227
1968 1976 272
1979 1986 273
1989 1996 309
2001 2008 817
2014 2019 1,000?

Spotless Days
Between Solar Cycles

Last Month with 10+
Spotless Days Post-Min.

8 months
9 months
8 months
5 months
11 months
18 months
14 months so far

Source: Sunspot Index and Long-term Solar Observations, Royal Observatory of Belgium

sunspot numbers (SSNs) indicate improved HF
propagation, and a large number of spotless days
(with no sunspots at all) often indicate a precursor of
a weak solar cycle to follow.

Forecasts and Trends

At least 70 forecasts for Cycle 25 have been pub-
lished in scientific journals, predicting everything from
a very weak to a very strong cycle. The respected
National Oceanic and Atmospheric Administration
(NOAA) forecast, as well as most other forecasts,
anticipates Cycle 25 to be similar to Cycle 24. Refer-
ring to Tables 1 and 2, Cycle 24 had low SSNs
during its rise to solar maximum compared to other
cycles, as evidenced by its SSNs at 12, 24, and 36
months after solar minimum. Cycle 24 took 64
months to reach solar maximum — longer than any
cycle since 1945. The sun recently produced more
spotless days than usual during the thirteenth and
fourteenth months after solar minimum. The Sunspot
Index and Long-term Solar Observations (SILSO)
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World Data Center at the Royal Observatory of
Belgium anticipates up to 1,024 spotless days before
the transition to Cycle 25 completes, likely before the
end of 2021.

A Brief Introduction to Cycle 25

Cycle 25 produced 180 spotless days and some
occasional weak sunspots through October 2020.
The weak sunspots had little effect on HF DX propa-
gation, as evidenced by the 10.7-centimeter solar
flux index (SF1), never exceeding 75 SFI until late
QOctober. SFl is the most widely used short-term indi-
cator of increased sunspot activity that improves HF
propagation.

Fortuitously, 17 sunspots suddenly appeared in a
new solar region just as the November CQ World
Wide CW DX Contest began, an exceptionally rare
event for the opening year of any solar cycle. The SFI
reached 110 during the first day of the contest — the
highest in more than 3 years — and stayed above



100 through early December 2020. Enhanced sun-
spot activity greatly improved propagation throughout
the contest, providing worldwide 15-meter propaga-
tion from sunrise until sunset, and opening 10 meters
to most of the world for many hours during both con-
test days. Excellent 30- through 10-meter DX propa-
gation occurred for many hours every day until the
active region rotated to the back of the sun on
December 6. The region again rotated onto the sun’s
visible disk in late December, enhancing 30- through
12-meter DX propagation for several hours a day
through early January 2021. The region made a rare
third appearance in late January, but with very low
sunspot activity.

A Slow Start in 2021

The SFl hasn’t exceeded 78 and has been mostly
below 74 since January 6, much lower than the corre-
sponding months of Cycle 24. Only a few weak sun-
spots having little effect on HF propagation have
appeared from early January through at least March 7,
2021. No sunspots showed for 20 days in a row from
January 28 to February 17, which was unusual during
the corresponding months of any solar cycle.

Cycle 25 sunspots strong enough to improve HF
propagation have so far appeared only in the sun’s
southern hemisphere, a condition known as hemi-
spheric asymmetry, which has caused double peaks
during every solar maximum since 1958. Based on
similar weak solar cycles, Cycle 25 is likely to rise
more rapidly later this year when the more active solar
southern hemisphere influences increased sunspot
activity in the northern hemisphere.

Improved Propagation This Fall

The bands 160 — 40 meters are likely to remain
unchanged, while 30 meters should improve during
nighttime hours, as should 20 meters during the
hours after sunset. Seventeen meters is likely to
greatly improve, while 15 meters is likely to have
more frequent excellent DX propagation, interspersed
with weaker propagation. DX on 12 and 10 meters
will probably remain spotty and unreliable, but look for
6-meter sporadic-E propagation every day during
June and July in northern hemisphere temperate

zones, owing to infrequent geomagnetic distur-
bances in the early years of Cycle 25 and low geo-
magnetic activity typical of June and July.

Improving Propagation

in 2022 and Beyond

Improved propagation in 2022 will depend on upward
trending sunspot activity during 2021. Propagation
improvement during 2023 similarly depends on
increasing sunspot activity during 2022. If the SFI
persists below 90 through December 2021, then prop-
agation should improve gradually until a solar max-
imum weaker than Cycle 24’s arrives in 2025. If the
SFl persists above 100 through December, then prop-
agation is likely to rapidly improve until a solar max-
imum similar to Cycle 24's arrives in 2025. If the SFI
persists above 125 through December, then propaga-
tion is likely to improve more rapidly until a solar max-
imum stronger than Cycle 24’s arrives in 2025.

Be Prepared for Cycle 25

Prepare to capitalize on propagation opportunities
when they’re available. It's crucial to have effective
antennas for 30 through 10 meters, the bands that
benefit the most from increased sunspot activity.
Even simple antennas such as horizontal dipoles can
be very effective DX antennas. Learn to use propa-
gation tools such as the Reverse Beacon Network
(RBN) that help you identify every DX opportunity, no
matter how brief. Proficiency with popular digital
modes such as FT8 will greatly add to your DXing
success. Most importantly, enjoy the greatly
improved DXing opportunities during Cycle 25.
They've been a long time coming!

Frank Donovan, W3LPL, began his ham radio journey at 12 years
old, during the W10OP/1 Providence Radio Association 1959
ARRL Field Day. His multioperator, multitransmitter DX contest
teams have completed more than one million contacts in the
CQWW and ARRL DX contests. He retired 10 years ago as a
Chief Engineer at General Dynamics, after a 45-year career in
electronics and systems engineering. Frank can be reached at
donovanf@erols.com.

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-poli
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US Amateur Radio Bands

Operator license classes: E = Amateur Extra A = Advanced G = General T = Technician N = Novice
CW operation is permitted throughout all amateur bands. Except as noted, all frequencies are in megahertz (MHz).

B =RTTY, data, phone, image
[ ] =SSB phone

LF —Low Frequency band

2200 Meters (135 kHz) E,A,G
1 W EIRP maximum

135.7 kHz 137.8 kHz

[ =USB phone, RTTY, data and CW

[} = CW only

[ =RTTYanddata [] =phone and image

MF — Medium Frequency bands

630 Meters (472 kHz) E,A,G

5 W EIRP max, except in Alaska within 496 miles
of Russia where the limit is 1 W EIRP

472 kHz 479 kHz

160 Meters (1.8 MHz) E,A,G

1.800 1.900 2.000 MHz

Amateurs wishing to operate on 2200 or 630 meters must first register with the Utilities Technology Council online
at https://utc.org/plc-database-amateur-notification-process/. You need only register once for each band.

HF — High Frequency bands

80 Meters (3.5 MHz) E,A,G,T\N
3.500 3.600 3.700

4.000

N.T (200 W)
3.525 3.600

3.800 4.000

30 Meters (10.1 MHz) E,A,G
10.100 10.150

| 200 Watts Maximum |

15 Meters (21 MHz) E,A,G,T,N
21.000 21.200 21.450

200 W) :
21.200

21.025

VHF - Very High Frequency bands

6 Meters (50 MHz) E,A,G,T
50.1

ey

50.0 54.0

UHF — Ultra High Frequency bands

70 cm (420 MHz) E,A,GT

420.0 450.0

60 Meters (5.3 MHz) E, A, G (100 W)

— CW, Digital———
5.332 5348 53585 5.373 5405

5.3305 5.3465 5.3570 5.3715 5.4035
; use '

Gen, Adv, and Extra licensees may operate on a
secondary basis with a maximum ERP of 100 W
maximum,

20 Meters (14 MHz) E,A,G
14.000 14.150 14.350

14175

14.025 14150

14.225

12 Meters (24 MHz) E,A,G

I

24.890 24.930 24.990

2 Meters (144 MHz) E,A,G,T
1441

144.0 148.0

33 cm (902 MHz) E,A,GT

902.0 928.0

40 Meters (7 MHz) E,A,G,T,N

7.000 ITU 1,3 & FCC Region 2westof  7.300

130° t
7.075 [pui7400 [0 westor

200 W | 7175 7.300
VY N.T outside Region 2

7.025 7125

17 Meters (18 MHz) E,A,G
18.068

18.110 18.168

10 Meters (28 MHz) E,A,G,T,N

28.000 -5 490 29.700
N,T (200 W)
28.000  28.500

1.25 Meters (222 MHz) E,A,G,T\N

2220 225.0

23 cm (1240 MHz) E,A,G,T\N
1240 1300

1270 1295

See www.arrl.org/band-plan for
detailed band plans.

Copyright © ARRL 2020
OTAbands rev. 1-22-20

SHF&EHF — Super and Extremely High Frequency bands
All licensees except Novices are authorized all modes on the following frequencies:
2300-2310 MHz 3300-3500 MHz ~ 10.0-10.5 GHz 47.0-47.2 GHz
2390-2450 MHz ~ 5650-5925MHz ~ 24.0-24.25 GHz 76.0-81.0 GHz

122.25-123.0 GHz  241-250 GHz
134-141 GHz All above 275 GHz
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VHF roving with no carbon footprint.

Wayne Overbeck, N6NB

Though I've roved for a long time, | have to admit that | haven't

i » . . . My 2020 Che\"’y Bolt has
been very “green” about it for most of that time. Even before roving  peen outfitted with the
was recognized as a category in ARRL VHF contests, | was oper- same micr{éwave toolbox
ating portable on mountaintops with cars and trucks that con- ﬁ;ffggx:fed?afﬁﬁﬁ"a'
sumed gasoline as if there were an endless supply and spewed V8 engine. The station

i ; ol covers all bands from 6
out exhaust gases as if air pollution didn’t matter. meters to 10 GHz.

For years | drove large Ford and Chevy vans and trucks coast-to-
coast on amateur radio VHF expeditions, giving little thought to
fuel consumption. The most efficient of those vehicles delivered
about 14 miles per gallon — even less when towing a tower trailer.

A New Way to Rove

By 2020, electric cars became practical for roving. Tesla’s all-elec-
tric cars have good reviews for their performance and style. The
high-end models have an EPA-rated cruising range of around 400
miles, earning well over 100 MPGe (miles per gallon gasoline
equivalent). These cars have no carbon footprint.
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Almost every other manufacturer is rushing to chal-
lenge Tesla in the all-electric marketplace, encouraged
by state and federal rebate programs and incentives to
get people to switch to Earth-friendly cars. There are
also ways to recharge these cars using clean electrical
power sources.

More than one million all-electric cars have been sold
worldwide, and that number is growing rapidly. The big
obstacle for most potential electric-car buyers has
always been limited range and the difficulty of
recharging the main battery away from home. But
many manufacturers now offer modestly priced electric
cars with a cruising range of well over 200 miles, and
there are charging stations along all the major high-
ways. For more information, read Energy Choices for
the Radio Amateur: Your Power Sources in the 21st
Century by Bob Bruninga, WB4APR, available for
purchase at www.arrl.org/shop/Energy-Choices-
for-the-Radio-Amateur.

| decided to purchase a 2020 Chevy Bolt EV Premier
with built-in side rails on the roof designed for mount-
ing a platform. | doubt General Motors' target market
was hams wanting to mount a 10-band microwave sta-
tion on the rooftop for roving in VHF contests, but that's
what sold me, so | set out to turn it into a rover. It was
my project during the start of COVID-19.

Charging and Discharging

The Chevy Bolt is a subcompact crossover vehicle. Its
EPA-rated range is 259 miles, but | quickly discovered
that by driving conservatively | could make this little car
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This console controls the
10-band toolbox setup on
the roof, providing instant
band-switching. There's
also a transceiver for
straight-through operation
on 6 meters, 2 meters,
and 432 MHz, and acts as
the IF for all bands above
902 MHz.

go considerably further than that on one charge. | also
found | could bypass all the charging stations (some
free, some not) and park in a friend’s driveway to
recharge more than 225 miles from home as easily as
| could recharge at home.

| immediately bought a level 2 EV charger that runs on
220V and will recharge an electric vehicle (EV) over-
night. Note that a qualified electrician may have to
adjust the typical household 30 A clothes dryer 220 V
circuit (NEMA 10-30). Most level 2 EV chargers are
designed to draw 32 A and use a 50 A power plug
(NEMA 14-50). The level 1 EV charger that comes with
most electric cars will recharge the vehicle on 110V,
but that can take up to 48 hours. If you're on the road
and want to recharge in a hurry, there are plenty of
level 3 EV chargers in public places. How quickly one
of those will recharge your EV depends on the car’s
built-in, high-voltage charging system. The Chevy Bolt
owner’'s manual says it's possible to recharge to 80%
of capacity in less than 1 hour, but I've found that it
takes longer (up to 3 hours).

The Chevy Bolt main battery pack is a lithium polymer-
based system and isn’t lightweight. The one in a 2020
Chevy Bolt is a 66 kW hour, 344 V beast that occupies
almost the entire subfloor of the vehicle and weighs
about 1,000 pounds. The result is a subcompact SUV
that weighs almost 4,000 pounds before amateur radio
equipment and antennas are mounted. With that being
said, it handles well, has surprising acceleration, and
has a relatively high top speed. The center of gravity is



so low that | had no concerns about mounting a plat-
form, an antenna rotator, and a stack of VHF+
antennas on the roof.

When it comes to powering a ham radio station in the
car, some hams have used the 12 V auxiliary battery
that’s there to power accessories. It's recharged from
the high-voltage battery, at the price of reduced range.
Some amateurs have viewed the main battery as a
gigantic portable Hoover Dam for running ham gear
during Field Day. You can arrange to monitor the auxil-
iary battery’s voltage as it declines and restart the car
to recharge the auxiliary battery every time it gets too
low (read “Electric Vehicle Power for ARRL Field Day”
by Janelle Brishine, NGMT], in the June 2019 issue of
QST for more information). If you're not far from home
or another EV charging point, that will work fine. For a
rover on a long trip, however, that’s not a good idea.

Additionally, don't hook anything up to the auxiliary bat-

tery or the high-voltage battery. If anything should go
wrong with the car's electrical system, your ham gear
will give the dealer an excuse to disallow the warranty.

My solution to power radios, transverters, amplifiers,
and a 110V inverter for an antenna rotator was a pair
of 100 Ah, 12V lithium iron phosphate batteries. They

weigh less than half of what you might expect if you've

ever lifted a lead-acid automotive battery of the same
physical size, and with their built-in battery manage-
ment system, they’re easy and safe to recharge on
any 14V power source. Two of them fit easily on the
passenger side floor and can be wired in parallel to

Inside the car is a 10-band
station with a Vivaldi
antenna that covers 900
MHz through 12 GHz. It
includes small power ampli-
fiers for all bands 2.3 GHz
and up and has performed
well on long paths with only
the wideband antenna aimed
out a car window on the
microwave bands. The radio
equipment is powered by
two 100 Ah lithium iron phos-
phate batteries on the floor.

run a VHF+ radio station for an entire weekend. They
stay over 12 V until they're almost completely dis-
charged and if you run them down, a few hours with
an ac powered 12 V supply will recharge them.

Platform Design

The Chevy Bolt’s built-in side rails each have four
threaded rivets (thread size M6-1.0). | made four
brackets of 2-inch aluminum angle stock that are
Ye-inch thick and 175 millimeters long. | mounted stain-
less U-bolts on the brackets to secure two 1%-inch
aluminum 0.058-inch wall tubes that serve as cross-
bars. Those support the rotator bracket. An antenna
rotator is very desirable for aiming highly directional
microwave antennas, but it could be omitted by
someone intending to use only short VHF antennas
and aim them by turning the car.

| wanted to have a platform similar to those on many
other vehicles used for VHF+ roving. Over the years,
I've built quite a few 10-band rover stations. Seven of
them are toolbox stations and all of them can be
mounted interchangeably on the rotators on various
cars’ rooftop platforms. Carrie Tai, W6TAI, used a
toolbox station for many years atop an Infiniti FX50
with a 390 hp V8 engine and shocking gasoline con-
sumption numbers. It seemed only fitting to mount that
station atop an electric car that uses no gasoline at all.

The Chevy Bolt is also well suited for newer 10-band
rover stations where all microwave antennas are
mounted atop an equipment console on the pas-
senger seat inside the car with the antennas aimed
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out the passenger window (visit http://nénb.com/
small_10_band_rovers_with_up to_seven_
transverters.pdf for more information). Only antennas
for bands 6, 2, 222, and 432 go on the roof in that kind
of installation. That approach is greener due to less
wind load (and less wind noise) on the roof. Some
might even skip the rooftop antennas altogether.

Some cars generate enough RF noise that operating
mobile in motion can be difficult. To test the Chevy Bolt
for that problem, | mounted a motorized multiband
mobile antenna on a bracket attached to the roof rail.
Noise seemed minimal on 20 and 40 meters, except
during the regenerative braking process. Usually out-
side noise from various sources exceeds noise gener-
ated by the car, but when braking was used to help
recharge the main battery, several S-units of extra
noise appeared (enough to mask weak signals).

That problem might be even more severe if a mobile
antenna were mounted lower on the car body instead
of at roof level.

February 2021
QST Cover Plaque Award Winner

John Portune
W6NBC

In his article, “Create Your Own 1:1 Coax Choke
Baluns,” John provides design information to allow
anyone to quickly make their own choke balun
with a few turns of coax. With this handy informa-
tion, there is really no reason for anyone to operate
their coax-fed antenna without using a balun.

QST Cover Plague Awards are given
to the author or authors of the most
popular article in each issue.
You choose the winners by
casting your vote online at

www.arrl.org/cover-plaque-poll

Log in now and choose your
favorite article in this issue!

With or without rooftop antennas, an electric car can
do just about everything a gasoline-fueled rover can
do, but with zero pollution and dramatically better
energy efficiency. With careful route planning, the one
remaining drawback of an electric car (delays during
recharging) can be overcome as charging stations at
travel stops and hotels become more plentiful.

Wayne Overbeck, NBNB, was first licensed in 1957, and has been
roving and mountain topping in ARRL VHF contests ever since. He
has won at least an ARRL Division-Leader Certificate in a VHF con-
test in seven different decades (since the 1960s), with one or more
national first-place finishes in more than 40 VHF contests, and was
the 1980 Radio Amateur of the Year at Dayton Hamvention®. Wayne
is a retired attorney and professor of communications at California
State University, Fullerton. He holds a PhD from the University of
California, Los Angeles, and a JD from Loyola Law School. Wayne
is the author of 20 editions of the college textbook, Major Principles
of Media Law. He can be reached at woverbeck@fullerton.edu.

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

VOTE

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

Create Your Own 1:1 Coax
Choke Baluns

home bui that ¢

remernber without having
complex math,

John Portune, W&6NBC

In developing new ham antennas, | have painfully
leamed the imporance of testing an antenna proto-
ype through a 1:1 chake balun. On paper, promising
cancepts often gave unpredictable results whan they

WHF and higher. When usging any of these methods,

became an actual antenna, until | included the balun.
Using a 1:1 choka balun tor all my dasign work is
now standard operating procedurs.

There are gther types of baluns, but I've found the
1:1 choke balun 1o be the mest universally useful
badun type (see Figura 1). Even most of my commer-
cially bullt antennas have one, They're effective, inex-
pensive, and simple to make, One merely winds a
few turms of the coax directly in the feed line, A well-
known example for the HF bands, found widely on
1he internet, is the HF “ugly balun® {see Figure 2).

Mary hams naturally think ta wind a balun neatty on
a PVC form, as in Figure 14 Figure 18 is another
neatty wound coax balun, but on & handy 30-prined
quick form. Don't hasitata 1o scramble-wind a coax
balun as a random bundle secured with zip ties, as
000 in Figuro 1C. My tivorite way 1o make a scram-
ble-wound chake balun, shown in Figure 10, is to
loop the windings back through each ather o form
what is called a forus knot. In this example, no zip
lies ara needad. All the bauns in Figure 1 ame Tor

Figura 1 — Mathods of winding a 1:1 choke balun

() Nesatry wonaned {B) Hardy quick-
ona PV form. oem wirdding.

30 Fobruary 2021

b caneful that the eoax i nol bent too much arund
any sharp adges. That could damage the coax,
espacially if it has a foam dislectric.

HF coax baluns can be large. Some may consider
them ugly, but they are effective for 2 very wide range
of balun applications. Mot impartant to many is that
they are easy to make and inexpensive. Ona practi-
cal advantage of a coax balun, over other types, is
that It can be v oul In the weather wihout a sealed
o, connectars, massy tape, or sealants,

Let's now see how 1o buld one. First, you need 1o
choosa one of the build-ii-yoursell methods men-
tioned earbar, Mex, you need to datermine the
rumber of turms and the dameter of the coll for a
given band, Some may consider this difficult; it isn't,
F ly, thréss easy-1 ik ti-free rules
will gt yous thene.

The Starting Point
The method derives from the primary respansibility
of all balums, which is to keep transmitter RF inside

(6} Sernble-wound

(D) Seramble-wouind bain
batkin, using 2ip lies

a5 2 o kot
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The ARRL Ham Radio
Equipment Insurance Plan

This policy covers radios and related equipment,
with a lower deductible than most homeowners policies.

Jen Glifort, KCTKNL

There are all kinds of ways to
lose valuable gear in an instant.
ARRL offers a ham radio equip-
ment insurance plan as a benefit
to members. Through this insur-
ance, members can cover all of
their equipment at a low price
and ease their fears.

Tom McDonough, Senior Vice Pres-
ident of Risk Strategies Insurance,
Inc., is the broker and administrator
for this policy with ARRL. He said,
“The equipment insurance policy
covers your radio equipment and all
related equipment — whether you
include computers, portable gear, miscellaneous cables
and accessories, handhelds, etc.”

of Matt Burt, KF@Q]

The insurance covers mobile and home station
equipment from damage by fire, lightning, wind, colli-
sions, theft, and other accidents or natural hazards. It
also covers loss or damage to antennas, towers, and
rotators.

ARRL Insurance Plan vs.
Homeowners Policies

Tom explained how the ARRL insurance plan com-
pares to homeowners policies:

The premium is based on a rate well below typical
homeowners policy rates, and the deductible of $50
to replace and $25 to repair, is far below the deduct-
ible on most homeowners policies. Your homeowners
policy is protecting you from a major economic loss
— such as a fire — to your home. That is why most
homeowners policies have minimum deductibles of
$500 per claim. You can save premium by having a
$1,000 deductible on your homeowners policy, and
even more if you raise it to $2,500 or higher. This will
save you on premium costs while still protecting you
from the catastrophic loss due to a fire or a tree col-
lapse. The downside of that is your radio transceiver
or other station equipment can be worth less than

The insurance coverage available to ARRL
members can help safeguard your equipment

in the event of theft or damage. [Photo courtesy cost value (with a minimum pre-

the homeowners deductible, and if
lightning strikes, burning out the
equipment, you could be faced with
a significant expense to replace the
equipment and get back on the air.
Insuring the equipment in the
ARRL program will save you pre-
mium on your homeowners policy
and give you coverage that would
not be available under the home-
owners policy, because the deduct-
ible alone would prevent a covered
claim.

The annual premium for this plan is
just $1.40 per $100 of replacement

mium of $20), whereas other cov-

erage available typically runs from
$5 — 8 per $100 of replacement cost value. The plan
doesn’t cover normal wear and tear on the equip-
ment, dishonest acts by the policyholder, and other
similar situations included as exclusions in the policy.

How to Enroll

The ARRL Ham Radio Equipment Insurance Plan is
available to all ARRL members who live in the United
States. To enroll, visit www.arrlinsurance.com, where
you can sign up, schedule your equipment, and pay your
premium using a credit card or check. Make sure you list
all radio equipment in use and its replacement value.

You must notify the plan administrator (Risk Strate-
gies) of new equipment within 60 days of acquisition.
With no additional premium, coverage for up to
$2,000 of new equipment is included until your next
renewal date. For assistance, please call Risk Strate-
gies' toll-free number, 866-819-0209.

Protection begins as soon as the premium is
processed. For more information, visit
wwwe.arrl.org/insurance.

Jen Glifort is the Senior Editor for QST. She can be reached
at jglifort@arrl.org.
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Rick Lindquist, WW1ME, ww1me@arrl.org

Happenings

ARRL to Extend Field Day
Rule Waivers from 2020,
Add Class D and E Power Limit

The COVID-19 pandemic-modified
ARRL Field Day rules from 2020 will
continue this June with a power limit
imposed on Class D (Home Stations)
and Class E (Home Stations — Emer-
gency Power) participants. February's
news from the ARRL Board's Pro-
grams and Services Committee came
as many clubs and groups were
starting preparations for Field Day in
earnest. Field Day 2021 takes place
June 26 - 27.

“This early decision should alleviate
any hesitancy that radio clubs and
individual Field Day participants may
have with their planning for the event,”

said ARRL Contest Program Manager
Paul Bourque, N1SFE.

For Field Day 2021, Class D stations
may work all other Field Day stations,
including other Class D stations, for
points. This year, however, Class D
and Class E stations will be limited to
150 W PEP output.

For Field Day 2021, an aggregate
club score will be published, as was
done last year. The aggregate score
will be a sum of all individual entries
who attributed their score to that of a
specific club.

ARRL Field Day is one of the biggest
events on the amateur radio calendar.

FIELD
DA

Last summer, a record 10,213 entries
were received.

“With the greater flexibility afforded by
the rules waivers, individuals and
groups will still be able to participate in
Field Day, while still staying within any
public health recommendations or
requirements,” Bourque said.

The preferred method of submitting
entries after Field Day is via the web
applet. The ARRL Field Day rules,
found elsewhere in this issue, include
instructions on how to submit entries,
which must be submitted or post-
marked by Tuesday, July 27, 2021.

Innovator Ulrich Rohde, N1UL, Donates Sophisticated Vector Signal Generator to ARRL

ARRL Life Member Ulrich
Rohde, N1UL, has
donated a Rohde &
Schwarz SMBV100A
vector signal generator to
the ARRL Laboratory. The
device offers internal
signal generation for all
major digital radio stan-
dards. “That is absolutely
fabulous news and
extremely generous,”
ARRL CEO David Minster,
NAZ2AA, told Rohde.

ARRL Laboratory Man-

ager Ed Hare, W1RFI, said the instru-
ment will be a valuable addition to the
Lab's testing capabilities.

“We will be able to do more compre-
hensive tests on modern radios,
almost all of which use software-

66 May 2021

Ulrich Rchde N1UL

defined radio technology,”
Hare said. “We will also
be able to add testing of
receivers’ digital capa-
bility. The flexibility of this
generator will serve the
Laboratory for years to
come.”

Hare said he was looking
forward to learning more
about the SMBV100A
once it's installed at the
Lab. “The potential is
really exciting,” he said.
“As always, we appre-
ciate the support that Ulrich Rohde
has given to the Lab over the past
several decades.”

Rohde said vector signal generators
are the logical successors to the older
AM/FM modulation-capable signal

generators and have practically unlim-
ited capability. “For some of the tests
required to characterize a software-
defined radio (SDR), we need different
test equipment,” he said. Rohde noted
that the SMBV100A has a built-in arbi-
trary waveform generator capable of
operating up to 6 GHz, with “many
complex signals in its library, and also
has the familiar AM/FM simple mode”

Going from analog to digital SDRs,
large-signal behavior is best deter-
mined with special multi-carrier sig-
nals, Rohde said. Instead of a
two-tone test signal for, say, measuring
IF characteristics, the SMBV100A can
generate up to 30 discrete tones.
Rohde said the SMBV100A can pro-
duce any signal “as long as you can
describe it mathematically,” even an
FT8 signal. The bottom line is a more
realistic test result.



Dayton Hamvention Announces 2021 Award Winners

Dayton Hamvention® has announced
its 2021 award winners. Hamvention
Awards Committee Co-Chairs Michael
Kalter, W8CI, and Frank Beafore,
WS8B, said that despite the
COVID-19 pandemic, the Hamvention
committee elected to go forward in
announcing its selection of out-
standing radio amateurs and pre-
dicted that Hamvention will return in
2022.

Amateur of the Year
Angel M. Vazquez,
Jr., WP3R, the
head of telescope
operations and
Puerto Rico Coor-
dination Zone
Spectrum Man-
ager for Puerto
Rico’s famous
Arecibo Observa-
tory, was cited as
Amateur of the
Year for “his
unswerving and
diligent support of amateur radio
throughout the entire territory of
Puerto Rico and worldwide.”

Angel M. Vazquez,
Jr., WP3R

Vazquez earned his amateur radio
license in 1993, and headed the 2010
moonbounce effort from the observa-
tory, as well as multiple special events
using the KP4AQ club call sign. He
enjoys contesting and DXing.

Vazquez helped to provide communi-
cation support in the wake of Hurri-
cane Maria. He was named Amateur
of the Year in Puerto Rico in 2018 and
received the Yasme Excellence Award
in 2019. He's also a Volunteer Exam-
iner and inaugurated the first virtual/
online bilingual testing program as
part of the Greater Los Angeles Ama-
teur Radio Group (GLAARG) VEC.

Technical Achievement
Tamitha Skov, WX6SWW, is well-
known as the Space Weather Woman.
A credentialed space weather fore-
caster, Skov’s forecasting work is
widely known on social media and
has been featured in several publica-
tions, as well as on TV. Skov said she

specifically got
her ham license in
2018 to better
understand and
serve the needs
of the amateur
radio community.
She has taught at
Contest University
and delivered pre-
sentations for
ARRL, Dayton
Hamvention, and amateur radio
clubs around the world.

j f / !ll-.
Tamitha Skov,
WXESWW

Professionally, Skov is a research sci-
entist for The Aerospace Corporation.
She also teaches the art of space
weather forecasting to meteorologists
at Millersville University and is working
with ARRL and HamSCl to create
educational materials.

Special Achievement
Wesley Lamboley, it
W3WL, was nomi-
nated by his peers
for his lifelong,
high-energy sup-
port of the science
and art of amateur
radio. “Not only
has he supported
youth coaching,
membership
recruiting, and
technical problem assistance, he
always does it with a smile and great
humor,” the awards committee said.
Lamboley spent 40 years in the aero-
space industry as a technical writer,
electrical and systems engineer, and
manager. Introduced to amateur radio
in 1955 when a friend invited him to
Field Day, Lamboley credits ham radio
for much of his success.

Wesley Lamboley,
W3WL

“Many mentors helped me and | try to
pay it forward as best | can, especially
for young people,” he said.

Club of the Year

The Hamvention Awards Committee
named the ARRL-affiliated Vienna
Wireless Society (VWS), K4HTA, in
Virginia as the Club of the Year. The
committee shared that VWS'’s 280

members focus on youth education
and public service, and promote the
growth of ham radio. The club is now
the largest and most active in the
Washington, DC, area.

“Our priorities are fostering a fun and
inclusive environment, building cama-
raderie, and focusing on the key areas
of service, education, and communi-
cation," VWS said. The club offers
licensing classes, workshops, and four
educational programs a month at its
meetings, and these are archived for
broader use. Their annual Winterfest is
host to the ARRL Virginia Section
Convention. The Vienna Wireless
Society operates two repeaters in the
DC area and actively supports public
service communications.

Vienna Wireless Society

Eight Incumbent
Section Managers
Begin New Terms

Eight incumbent ARRL Section
Managers who were unopposed
for re-election in the 2020 — 2021
winter election cycle began new
terms on April 1. They are Rick
Paquette, W7RAP (Arizona);
James Ferguson, NSLKE
(Arkansas); Lelia Garner, WAGUIG
(lowa); Steve Morgan, W4ANHO
(Kentucky); Malcolm Keown, W5XX
(Mississippi); Paul Stiles, KF7SOJ
(Montana); Steven Lott Smith,
KG5VK (North Texas), and Rick
Breininger, N1TEK (Wyoming).

Because no nominating petitions
were received from the Orange
Section by the December 4, 2020,
deadline, candidates for the office
of Orange Section Manager will be
re-solicited. Notices will appear in
the April and May issues of QST to
elicit candidates for an 18-month
term starting on October 1. Veteran
Orange Section Manager Carl
Gardenias, WUBD, decided not to
run for another term after serving
since 2003.
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ARISS Ham Station in Columbus
Module is Once Again Operational

Roughly 6 weeks after going silent following a space-
walk that installed new antenna cabling, the Amateur
Radio on the International Space Station (ARISS)
ham station in the Columbus module is once again
operational. The Columbus station, which typically
uses the call sign NA1SS, is the primary ARISS ama-
teur radio station used for school contacts and other
activities. A January 27 spacewalk replaced a coax
feed line installed 11 years ago with another built by
the European Space Agency (ESA) and Airbus.

While the specific cause of the problem has not
yet been determined, a March 13 spacewalk that
restored the antenna cabling to its original con-
figuration provided the solution. The ARISS work
was appended to the to-do list for astronauts Mike
Hopkins, KF5LJG, and Victor Glover, KISBKC, to
complete.

“On behalf of the ARISS international team, our
heartfelt thanks to all who helped ARISS work
through the cable anomaly investigation, trouble-
shooting, and ultimate repair,” ARISS International
Chair Frank Bauer, KA3HDO, said. Bauer praised
NASA, the ESA, Airbus, and ARISS-Russia lead
Sergey Samburov, RV3DR.

During the weekend spacewalk, Hopkins swapped
out a cable for the Bartolomeo commercial payload-
handling platform that had been installed in series
with the ARISS VHF-UHF antenna feed line, return-
ing the ARISS system to its pre-January 27 configu-
ration. Hopkins raised a question concerning a sharp
bend in the cable near a connector, but no further
adjustments were possible.

On March 14, ARISS was able to confirm the opera-
tion's success when Automatic Packet Reporting
System (APRS) signals on 145.825 MHz were heard
in California, Utah, and Idaho as the ISS passed
overhead. ARISS team member Christy Hunter,
KB6LTY, was able to digipeat through NA1SS during
the pass. With additional confirmation from stations in
South America and the Middle East, ARISS declared
the radio system operational again.
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Section Manager Nomination Notice

To all ARRL members in Colorado, Eastern Washington, Georgia,
Los Angeles, Sacramento Valley, San Francisco, South Texas, West
Virginia, and Western Washington: You are hereby solicited for nomi-
nating petitions 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, provided
that upon request by the Field Services Manager, the original docu-
ments are received by the manager within 7 days of the request. It is
acceptable to submit signatures that have been sent via email or
mail under the following guidelines: The petition copies must be
made from the original form supplied by ARRL or downloaded from
the ARRL website. The form must be exactly the same on both sides
(i.e., autobiographical information should appear exactly the same
on all copies). All forms/copies must be submitted together.

Candidates may use any of the available electronic signature plat-
forms such as DocuSign, HelloSign, and Signed PDF. Candidates
who use an electronic signature platform to be nominated, as
described above, do not have to send in original paper copies of
the nominating documents. The packet that is sent to ARRL
Headquarters must be complete. Multiple files or emails for a single
petition will not be accepted.

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 nominate 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 the League 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 June 4, 2021. If more than one member is nominated in a single
Section, ballots will be mailed from Headquarters no later than July
1, 2021, to full members of record as of June 4, 2021 which is the
closing date for nominations. Returns will be counted August 24,
2021. Section Managers elected as a result of the above procedure
will take office October 1, 2021.

If only one valid petition is received from a Section, that nominee
shall be declared elected without opposition for a 2-year term
beginning October 1, 2021. If no petitions are received from a
Section by the specified closing date, such Section will be reso-
licited in the October 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,
WaJJ, Field Services & Radiosport Department Manager

SM Nomination Petition Resolicitation

Because no nomination petitions were received for the
Orange Section Manager election by the nomination deadline
of December 4, 2020, nominations are hereby resolicited. See
the above for details.



Rick Palm, K1CE, klce@arrl.net

Public Service

Military Auxiliary Radio System
(MARS) Update

The US Department of Defense
(DOD) sponsors the Military Auxiliary
Radio System, or MARS. MARS is
managed and operated in two pro-
grams, one by the US Army and the
other by the US Air Force. MARS
recruits talented amateur radio opera-
tors to communicate in and support
military radio networks (with assign-
ments outside of the HF bands) to pro-
vide backup and augmentation of
military communications.

MARS has changed dramatically over
the years. Many older QST readers
may remember the popular phone
patch operations in the '60s,
arranged and conducted for

troops in Vietnam and their fami-
lies back home. Today, MARS
amateur radio operators still
operate a phone patch network
supporting Air Force aircraft

(and sometimes Army maneuver
units), but they also train to sup-
port complex communications
tasking, which could involve

major disasters and even cyber-
security breaches. It supports

US National Guard training and
operations, as well as the
Department of Homeland Security
SHAred RESources (SHARES) HF
Radio Program. MARS members
operate their radio stations on the
same net with military and government
stations promoting interoperability.

The Army MARS is headquartered at
Fort Huachuca, Arizona, and the Air
Force MARS is headquartered at the
Scott Air Force Base in St. Clair
County, lllinois.

MARS History

MARS evolved from the original Army
Amateur Radio System, established in
1925. The Army and Air Force MARS

headquarters stations were operated
from the Pentagon during the 1950s
and 1960s. The military call sign of the
Army MARS station was WAR, and its
FCC call sign for the amateur bands
was K4USA. The Air Force MARS call
sign was AIR, with an amateur radio
call sign of K4AF.

During the '60s, Air Force MARS
member and US Senator Barry Gold-
water, K7UGA/AFCBBC, operated his
Phoenix, Arizona, station to conduct
thousands of phone patches from ser-
vice personnel in Southeastern Asia to
loved ones back home. The Army

A Military Auxiliary Radio System (MARS) QSL card
from 1973.

phone patch program in Vietnam
started with six stations and was com-
pleted in 1969, with 47 MARS stations
in seven nets that conducted more
than 42,000 phone patches each
month.

In 1948, the Army and Air Force estab
lished the Military Amateur Radio
System, later renaming it the Military
Affiliate Radio System. In 1962, Navy-
Marine Corps MARS was launched,
creating a joint service program. In
1997, Army MARS and Air Force
MARS inaugurated on-the-air interop-
erability. In 2009, the program was

renamed the Military Auxiliary Radio
System. In 2011, Air Force MARS
established the National Military Sup-
port Network, and the Army MARS
runs the National Support Network,
which provides communications sup-
port for the DOD, Department of
Homeland Security, and military and
Army National Guard units.

To learn more about the history of
MARS, you can purchase Army
MARS at 90, by William C. Sexton,
N1IN/AARIFP (SK), available at
www.amazon.com/Army-MARS-at-
William-Sexton/dp/1329964322.

Upcoming Exercises
MARS officials have announced
dates for this year during which
MARS members will operate on
60 meters for interoperability
with the amateur radio commu-
nity. At 60 meters, amateurs are
permitted to operate on five dis-
crete frequency channels.
Because the Amateur Radio
Service is a secondary user
(government users hold primary
status on 60 meters), we're
required to yield to the primary
users. Please review ARRL best prac-
tices prior to operating on the 60-meter
channels (www.arrl.org/files/file/
Regulatory/Recommended _
Practices_Version_6_5.pdf).

Some of the dates coincide with quar-
terly DOD Communications Exercises
(COMEX). All exercises begin on
channel 1 as the initial calling channel,
and move to other 60-meter working
channels as indicated. MARS mem-
bers will perform technical and essen-
tial complex mission tasks that are
critical for accomplishment of the
MARS mission.
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“In addition to voice calls, | want to introduce passing [General Message]
ICS 213-formatted messages in voice and digital modes to enhance the
overall interop experience,” US Army MARS Chief Paul English,
WDB8DBY, said. He explained that the exercises will “yield the frequencies
to other scheduled exercises or mission activations, which may be called
by other agencies for interop support” for scenarios such as hurricanes
and wildfires. “We regularly instruct MARS members to work coopera-
tively with the amateur radio community during the use of the 60-meter
interop channels,” English said. “We will continue to track our 60-meter
usage and activities, and plan to provide a quarterly usage report of
60-meter interoperability activities”

During October 2019, corresponding with the ARRL Simulated Emer-
gency Test (SET), MARS members continued promoting interoperability
with the ARES® (Amateur Radio Emergency Service) community. From
November 2 - 17, the MARS organization executed DOD Communica-
tions Exercise (COMEX) 19-4. MARS members used the exercise for fur-
ther training and refining their operator skills to provide situational
awareness, such as county status reports and weather observations. The
exercise culminated on November 16 with military stations sending M110
messages to the amateur community on 60-meter channel 1.

This year's Annual Armed Forces Day Crossband Test with amateur radio
operators will take place from May 7 — 8. A complete list of stations, call
signs, frequencies, times, and mode of operation will be published by
April 20, and will be available at www.dodmars.org.

Other MARS News

The DOD is now regularly broadcasting messages on WWV at 10 min-
utes past the hour, and WWVH at 50 minutes past the hour. These mes-
sages cover topics such as significant events in military history; HF tips,
tricks, and techniques, and upcoming HF exercises. During each broad-
cast, listeners are provided a URL and asked to take a listener survey.
The survey results are periodically shared with WWV/H personnel and
their headquarters at the National Institute of Standards and Technology
(NIST).

Joining MARS

There are stringent qualification and training requirements for member-
ship in MARS. For example, section (f) of the Army MARS application
states that applicants must have “unrestricted access to a radio system
consisting of a transmitter and receiver (or transceiver), antenna, modem,
computer equipment, and associated software. This system must be
capable of operating on all radio frequencies between 2 and 30 MHz in
accordance with NTIA [National Telecommunications and Information
Administration Manual of Regulations and Procedures for Radlio Fre-
quency Management] technical standards, with an output power of at
least 100 W in order to communicate effectively over long distances.”
Adding that “the system shall use single sideband as described in MIL—
STD-188-141 and the serial phase key-shifting data mode described in
MIL-STD-188-110A. ‘Unrestricted access’ means the individual may use
the radio system on demand and as required to support MARS activities
without conditions.”

For more information about Army MARS, please email paul.a.english.
civ@mail.mil and for Air Force MARS information, contact
join@afmars-mil.us.
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Field Organization Reports

February 2021
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.

656 161 WOLAW WwBssIQ
WA7PTM  WBGUZX

KASQWC  K8RC 82
KCBWH KV8Z ABIZA
445 155 K3JL KB2YAA
WA3SEZN  W2PH NATG KB3YRU 81
AlgF NTIE WIBGJ
434 KORCJ 99 N3KRX
W7PAT 116 WATURS MBIET
154 KD2IWN WBER
410 WoRY 97
NOVC 115 KB1NMO 80
145 waow AJ7B
324 W4DNA K1XFC 96 KR4ST
KKBGXG WIGRG WDBUSA Koway
114 KF7GC
320 142 KD2GRS 93 AATEM
NDBW MNBCY WEBBYYS KG7QWR
113 KJ7BHO
318 140 KCBYVF 92 KBaMXK
KEBBYC  W7EES K9GDF W2ZXN
WBMAL 111 W4TTO
302 WBIQPM  ABBM KI1STM 77
KDZLPM  Kalww KN4AAG
110 90
280 138 WIKX KM4AWHO 76
KEBKOC  KDOHHN  WASQLW KBGO N8CJS
WBBYLO  N2LC WEXX
264 135 KAIMZJ KBKRA
WA2CCN  N4CNX KITTIG KB8HJJ 75
KBHTN KA1G N3JET
260 130 K8BKM KL7RF
KWIEMG ACCKQ WBBTQOZ  N&8MRS 74
N1LL WF2Y AA3N K3ALX
243 WKAWC W&4P W7PHX wapw
WOPZD NEMKY N4ZM
KDBZCM 108 K2EAG 73
215 WOEEU W2JPS KG1FLU
ABBMW 125 K2TV WBBWKQ KU1U
WA4CMH KBED KDBUOT
195 AGIG 105 K3mIy KDEKBX
AD3J WBIWKD  W2PAX WX2DX
KBMDA 72
180 124 NZWGF ] K4FHR
KMaY KBRDN K1HEJ KBRAL
103
180 123 K70ED 84 7
KBBRCH  WalMm KBBPGW KBODTI
100
170 120 WB4RJW 83 70
ACBNP WA4VGZ  KZBQ WVsQ AD4DO

WC4FSU  KN9P
164 KILGU NX9K
ACBCM KCOFXE AC8RV

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AR, AZ, CO,
CT, DE, EB, EMA, ENY, EPA, IN, KS, KY, LA, LAX, MDC, ME, M|,
MN, MO, MS, MT, NC, ND, NE, NFL, NLI, NM, NNJ, NTX, OH,
OR, SC, SFL, SJV, TN, UT, WGF, WI, WMA, WNY, WPA, WTX,
WV, WWA, WY,

Section Emergency Coordinator Reporis

The following Section Emergency Coordinators reported: ENY, IN,
KY, MDC, ME, MI, MO, MS, ND, NLI, NM, NNJ, NV, OH, OR,
ORG, PAC, SCV, SFL, 8D, 8JV, SNJ, STX, TN, VI, WCF, WPA,
WY,

Brass Pounders League

The BPL is open to all amateurs in the US, Canada, and US
possessions who repart to their SMs a total of 500 or mare 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 menthly BPL total points
follow.

KY2D 1,516, NX9K 1,365, KEHTN 1,131, WBOWKO 883, N9CK
840, N11QI 553, KW1U 551, KK3F 525.



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.

May 2021

Start - Finish
Date-Time Date-Time Bands Contest Name Mode Exchange Sponsor's Website
110000 | 2 | 1600 | 50,144 | Araucaria World Wide VHF Contest | CW Ph RS(T), 6-char grid square avhfc.com/rules/en.pdf
10001 |2 |29 28 e oW Name, mbr or 07 SPC www.ten-ten.org
1 /03001 |0859 | 3528 RCC Cup CW Ph RS(T), mbr or ITU zone reccup.ru
10800 | 1| 1400 |Above902|  Microwave Spring Sprint | CW Ph Dig 6-char grid square s‘ﬁ;mgﬂftf
111200 2 | 1159 | 3528 ARl International DX Contest CW Ph Dig RS(T), Italian province or serial ari.it’en/contest-hf
111200 | 2 | 1200 | 3.5-144 FOAA Cup, Digi Dig RST, serial www.site.urc.asso.fr
111300 1 [ 1900 | 3.5-28 AGCW QRPF/QRP Party cwW RST, serial, Class (A/B) alt.agcw.defindex.php/en
111300 2 | O700 | 1.8-28 7th Call Area QSO Party CWPh | RS(T), 5-letter state/county code or SPC 7qp.org
111500 | 2 | 0300 | 1.8-28 Indiana QS0 Party CWPh RS(T), county or SPC hdxcc.org/ingp/rules.html
1 1600 1| 1800 | 3528 FISTS Saturday Sprint CW RST, SPC, name, mbr or “0" fistsna.org/operating.html#sprints
111700 ] 2 | 2359 | 1.8-VHF Delaware QSO Party CW Ph RS(T), county or SPC www.fsarc.org/gsoparty
112000 2| 239 | 3528 New England QSO Party CW Ph Dig RS(T), W1 county/state or SPC www.neqp.org/rules.html
310000 3| 0100 | 1.8-14 K1USN Slow Speed Test cw Name, SPC at 20 WPM max www.k1usn.com/sst.html
3/1630 |3 [1729 | 357 OK1WC Memorial (MWC) cw RST, serial memorial-oklwc.cz
4 10100 | 4 | 0159 | 1.8-50 | Worldwide Sideband Activity Contest Ph RS, age group (OM, YL, or Youth) wwsac.com/rules.html
4 [0100| 4 [ 0300 | 3528 | ARS Spartan Sprint ow RST, SPC, power arsqrp.blogspot.com
4 1700 | 4 | 1900 | 35-14 FtTl'Yops Weeksprint D|g Other's call, your call, serial, name rityops.wordpress.com
4 12300 | 5 | 0300 All MIE 33 Contest CW Ph RS(T), age www.ztv.ne.jplisoda/33
511300 | 5 | 1400 | 1.8-28 CWops Mini-CWT Test Ccw Name, mbr or SPC cwops.org
511700 | 5 | 2000 144 VHF-UHF FT8 Activity Contest Dig 4-char grid square ftBactivity.ewindex.
511900 | 5 | 2000 | 1.8-28 CWops Mini-CWT Test cw Name, mbr or SPC cwops.org
51900 | 5 | 2030 | 3.5-14 RSGB FT4 Contest Series Dig 4-char grid square ‘'www.rsgbec.org/hf
6 | 0300 | 6 | 0400 | 1.8-28 CWops Mini-CWT Test CW Name mbr or SPC cwops.org
6| 1700 | 6 | 1900 | 35-14 RTTYops Weeksprint Dig Other's call, your call, serial, name rityops.wordpress.com
6 | 1700 | 6 | 2100 28 NRAU 10-Meter Activity Contest | CW Ph Dig RS(T), B-c:har gn‘d square nrricontest.no
6 1900 | 6 | 2100 | 1.8-50 SKCC Sprint Europe cw RST, SPC, Name, mbr or “none” www.skcegroup.com
7101457 | 0215 | 1.8-21 NCCC RTTY Sprint Dig Serial, name, QTH www.nccesprint.com
710230 | 7 | 0300 | 1.8-21 NCCC Sprint cw Serial, name, QTH www.nccesprint.com
712000| 7 2100 | 1.8-14 |  KIUSN Siow Speed Test CW Name, SPC, 20 WPM max www.k1usn.com/sst.htmi
8 | 0001 | 9 | 2350 | 3.5-144 | Day of the YLs Contest CW Ph FIS[T] YL/OM kaluln.blogspot.com
8 | 0500 | 9 | 1100 | 50-1296 SARL VHF/UHF Digital Contest Dig RST, 6-char grid locator www.sarl.org.za
8 1200 | 9 | 1159 | 1.8-28 CQ-M International DX Contest CW Ph RS(T), serial cgm.srr.ru/en-rules
8 1200 | 9 | 1200 | 3528 VOLTA WW RTTY Contest Dig RST, serial, CQ zone www.contestvolta.com
811200 | 9 | 2359 | 1.850 SKCC Weekend Sprintathon cw RST, SPC, name, mbr or “none” www.skccgroup.com
81400 | 9 | 0200 | 35-144 |  Arkansas QSO Party CWPh RS(T), AR county or SPC www.arkgp.com
823009 |0300| 50 50 MHz Spring Sprint CW Ph Dig 4-char grid square %;ﬁmgﬁf
9 11000 | 9 | 1400 7 WAB 7 MHz Phone/CW CW Ph RS, serial, WAB square or country wab.intermip.net/Contests.php
10| 0000 | 10| 0200 | 1828 t S‘a‘essu‘r??; g;finﬁm”d CWPh RS(T), SPC, mbr or power www.dsqrp.com
RSGB 80-Meter Club ;
10| 1900 | 10 | 2030 35 Championship. SSB Ph RS, serial www.rsgbcc.org/hf
12/ 1700 (12| 2000 | 432 | VHF-UHF FT8 Activity Contest Dig 4-char grid square ftBactivity.euindex.phplen
131600 | 13] 2200 | 35,7 QRP Minimal Art Session cw RST, class, number of components qrpcc.de/contestrules
15| 0800 | 16 | 1100 8. 5 NZART Sangster Shield Contest Cw RST, serial, branch (if any) nzart.org.nz/activities/contests
15| 1200 | 16| 1200 | 1.8-28 ”S;fa:‘lfa’cﬁ{e:t'”g&’ ow RST. EA province or serial concursos.ure.eslen
15 1600 [ 15| 2159 | 1850 Feld Hell Sprint Dig RST, mbr, SPC, grid sites.google.com/site/feldheliciub
16| 2100 | 16 | 2300 | 3528 FISTS Sunday Sprint CW RST, SPC, name, mbr or 0" fistsna.org
16| 2300 | 17| 0100 | 1.8-28 Run for the Bacon QRP Contest CW RST, SPC, mbr or power qgrpcontest.com/pigrun
19| 1900 (19| 2030 | 35 ate vy b Dig RST, serial www.rsgbec.org/h
) Championship, Data i * ’
200030 | 20| 0230 | 3.5-14 NAQCC CW Sprint Ccw RST, SPC, mbr or power nagec.info
2111200 | 21| 2359 | 3528 Hamvention QSO Party CW Ph RS(T), first year attended Hamvention wwrof.org
221200 | 23| 1200 | 35-28 EU PSK DX Contest Dig RST, EU area code or serial eupsk.club
22 2100 1 23 | 0200 35 Baltic Contest CW Ph RS(T), serial Irst.it/en/balticcontestrules
2410000 | 24| 0100 | 1828 QRP ARCI Hootowl Sprint W RST, SPC, mbr or power qrparci.org/contest
26 0000 |26 | 0200 | 1.8-50 SKCC Sprint CwW HST SPC name, mbr or ‘none” www.skcegroup.com
27| 1900 | 27| 2080 | 35 R&%g&“gﬁ}:rg&b ow RST, serial www.rsgbcc.org/f
29| 0000 |29 | 2359 | 1.8-50 Feld Hell Sprint Dig RST, mbr, SPC, grid sites.google.com/site/feldhellclub
29| 0000 /30| 2359 | 1.8-28 CQWW WPX Contest, CW cw RST, serial Www.cqwpx.com

There are a number of weekly contests not included in the table above. For more info, visit: www.grpfoxhunt.org, www.nccesprint.com, and www.cwops.org.
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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Bands and Modes: Participants
may only operate on the 160-, 80-,
40-, 20-, 15-, and 10-meter HF
bands, and may use all bands

50 MHz and above using phone,
CW, and/or digital modes.

Setup: Class A and B stations that
wish to operate for only 24 hours
may begin their setup at 0000 UTC
on the Friday (Thursday afternoon or
evening local time) preceding the
ARRL Field Day period. Cumulative
setup time for those stations may not
exceed a total of 24 hours. Class A
and B stations that wish to operate
the full 27-hour Field Day period may
not begin setup until 1800 UTC on
Saturday.

Reporting Your Score: All entries
must be received at ARRL HQ no
later than Tuesday, July 27, 2021.
Participants are strongly encouraged

YFIELD
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to use the online ARRL Field Day
score reporting system at www.field-
day.arrl.org. Online entrants will
receive an email confirmation that
their entry was accepted, as well as
50 bonus points for submitting their
score electronically.

2021 Rules Waivers: The 2020 Field
Day rules waivers have been
extended to 2021: Class D stations
can work other Class D stations for
points. As with last year, participants
operating from their home stations
can contribute their scores to that of
their club’s aggregate score, which
will be published in QST.

In addition, a new rule waiver has
been added for 2021: Class D and
Class E stations are limited to 150 W
peak envelope power (PEP) trans-
mitter output.

The largest on-air event
returns June 26 — 27, 2021.

1800 UTC Saturday, June 26
through 1759 UTC Sunday,

Let everyone know where you'll be
for Field Day by using the Field Day
Locator at www.arrl.org/field-day-
locator. It can also be used to find a
nearby Field Day site, or an opera-
tion to join if you're travelling out of
town.

Other bonus point options are avail-
able, including newer additions like
the social media bonus. Groups (not
individuals) who actively promote
their Field Day event on a social
media platform (such as Facebook,
Instagram, or Twitter) earn 100
bonus points. Use the hashtag
#ARRLFD to share your plans and
tips for a successful Field Day.

Participants should download and
review the material found in the 2021
Field Day packet (including informa-
tion about available bonus points), at
www.arrl.org/field-day. Email any
questions to fdinfo@arrl.org.

Curt Laumann, K7Z0O, set up his 2020 ARRL Field Day station just outside of Sonoita, Arizona, powered entirely by solar power. In the
foreground are his 2-meter and 70-centimeter Lindenblad antennas, which he used for satellite contacts. [Curt Laumann, K7ZOO, photo]
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Rick Rosen, K1DS, rick1ds@hotmail.com

2020 ARRL International EME Contest

Last year's EME Contest 2.3 GHz and up weekend was held September 12 - 13.
The 50 - 1296 MHz weekends took place October 10 - 11 and November 28 - 29.

g OZ4MM 336,000 9 35 KBKLY 262,500 75 35 DK1KW 17,000 17 10
Multioperator Scores DLOSHF  316:800 88 36 W6TCP 243600 58 42 YOZNAA 15000 15 10
by Category OKICS 244,200 74 a3 AGAW 188,800 59 32 GW3TKH 9,900 11 9

. OKIKKD 192,000 84 30 HG5BMU 186,000 62 30 SM5EPQ 3,500 7 5
Call Sign Score QSOs Mults \LV;E%% 1 32.;388 23 gg TK3LGC 179,200 56 32 MG\?_FF;? 3,000 -] 5

! | UATOEJ 166,400 52 az F4 2.500 5 5
Multioperator, CW/Phone Only, [{NDP 140,000 56 25 UTSST 168,400 52 32 N1QG 2,500 5 5
All Band IK1FJI 114,400 52 22 KaTPP 156,400 46 34 YO2LSP 2,500 5 5
SPeJLW 724500 115 63 FSKUG 86,000 43 20 JP3EXR 155,000 50 31 AEBEQ 1,600 4 4

) JH1KRC 83,600 38 22 RMNGMA 128,600 48 27 DG7YEN 400 2 2
Multioperator, CW/Phone Only, FEETI 70,200 a9 18 LZ1DP 117,600 49 24 JROWFY 400 2 2
432 MHz WKoP 41,600 26 16 UT9UR 113,400 42 27 JK1BLA 100 1 1
SP9KDA 8,400 14 6 N4PZ 36,000 24 15 K7MAC 106,600 41 26 KIPW 100 1 1

; DJ3JJ 12,800 16 8 THK 83,600 38 22 N5HX 100 1 1
Multioperator, CW/Phone Only, WEB2BYP 5,600 8 7 TAID 77,000 a5 22 NY2NY 100 1 1
1.22 GHz . UAGYIM 73,500 35 21 OH3DP 100 1 1

AA 90,300 43 21 ingle Operator, e -
0AS ' S %lu Operator, All Mod IU4FKA 88,200 31 22 UR7IM 100 1 1
EBKRK 15,000 15 10 All Band UABACF 67,200 32 21 UR7IMM 100 1 1
oporerer ot inend o URER B B B me 2o e W
Multio or, ode, an wetl; ) <
RASEME 6253000 470 169 YL2GD 710,400 111 64 UABBAC 39,000 26 15 ?l;g(l:HOpemior, All Mode,
K2UYH 2406.900 213 113 JABAHB 657,200 106 &2 ON4‘§"I;1|G 37,500 25 15 B z
NC1I 1,178,000 155 76 PA2CHR 591,700 97 61 Rv3 33,600 21 18 OK2DL 974400 168 58
OHILRY 660800 118 56 ES3RF 550,000 100 55 WA3QPX 33,000 22 15 DF3RU 726,100 137 53
OZ9KY 436,800 84 52 UA4ACQL 547,200 96 57 UTsIG 32,200 23 14 DL3EBJ 680,000 138 50
LUICGB 380,000 76 50 NOAKC 489,500 89 55 ROWL 28,600 22 13 PASFXB 655000 131 50
WasaT: 135300 a1 aa DLADTU 470,400 96 49 BA4SI 26,600 19 14 RA3AUB 632100 129 49
KD2LGX 448,200 83 54 LZ2FO 23.400 18 13 DL7UDA 576,000 120 48
Multioperator, All Mode, 144 MHz PA3DZL 423,200 92 46 EEIaY ;_2‘400 16 1; OKIDFC 541,200 123 a4
$5120 1,102.200 167 66 WIPV 421,800 74 57 7U0 0,400 17 1 KA1GT 488,800 104 47
KGENUB 825300 131 63 WA3RGQ 347,600 79 44 EWTT 18,000 18 10 RA4HL 432600 103 42
WaVW 262,200 689 28 N1AV 277,200 66 4z ¥E.;I’T§ ;‘ guggg }g 15 N5SBF 361,200 86 42
FEHEO 176,700 57 31 AITK 258,300 63 41 T 40 1 e PAOPLY 352,000 88 40
LZ1KU 37,400 20 17 KNOWS 255,600 71 36 ) e ooy 13 1 IKZMMEB 347,100 89 39
BYZHIT 100 7 1 4Z5CP 225,700 61 ar HOW. i RD4D 311,500 89 35
UBEHEA 216,600 57 a8 ?égﬁ( H;% 13 g SPSGDM 308,000 77 40
Multioperator, All Mode, 432 MHz K4 188,700 51 37 ' SMSDGX 221,000 65 3
soie Gmub = @ | DK a4 s Wpee s 0 3| bReR aex M B
VEZMIS 23,800 17 14 - ' g
e e e B e S
Multioperator, All Mode, 1.2 GHz ! ; 182, 9 1
G Em o wow MU W B B KT M3 7 aw s 2 2
i o LA S WaLPL 60000 29 21 VEZPN 4,900 7 7 UAJLCF 135200 52 26
Gt H% B OB vwok s @ e ey 4x g ¢ whee mm & 3
3 KC2HFQ 40,000 25 16 PE1ITR 4,200 T 7] CX25C 112,800 47 24
Multioperator, All Mode, 24 GHz WIRKE 26800 19 14 WhGLD i B L T
OK1KIR 2,800 7 4 UTZEG 22 100 17 13 JG2TSL 1,200 4 3 FREDN 57,000 s 15
e o ROL oW 8 3 2 | e Ree = B
i 46, 1
Slngle Operator Scores YL2FZ 8800 11 8  RMSP 400 2 2 LZ40C 46400 29 16
ategory K1DS 6,400 8 8 UA9CCL 400 2 2 K870 45,900 27 17
JETTNL 4,800 8 ;] DL/HB9HBK 200 2 1 RAZFGG 45,000 30 15
Call Sign  Score QSOs Mulis JAGUMN 900 3 3 gﬁgﬁféz fgg ? : RDISAC 43,400 31 14
. JA4LIB 39,000 26 15
‘sa'l'l’gﬂtng’”m"“ CW/Phone Only, Single Operator, All Mode, JAIDYB 10 : 1 DL1SUZ 31,200 24 13
G3LTF 958,500 135 7 ingHz 57500 25 23 LUZFGL 100 1 1 &%?—!\ﬁg gﬁ 700 :3 13
KLEM 522,000 90 58 KJal 400 5 5 N2AMC 100 1 1 WA2FGK 18,000 15 12
\‘-}mgf, ;2%3% g; gg RVICB 100 1 1 SVACAL 13,600 17 8
s 555000 = i Single Operator, All Mode, 32&:“ }% : } Sﬁ%%% :2 % }6 g
SP3XBO 213500 61 35 148 Mtz YB2MDU 100 1 1 WETOD 2800 2 7
Kacos B30 8 1 DGhs  o5to00 a1 79 OKIIL 2500 5 5
JJINNY 4,000 8 5 219, i .
OKIDIX 1872000 234 60  gingle Operator, All Mode, UATCCU 2.000 5 4
Single Operator, CW/Phone Only, WAINPZ 1,074,400 158 68 NP . - e 1.% ; ;
432 MHz IW4ARD 966,400 151 64 %‘}J&J 2-% ; i
DL9KR 25,200 21 12 WB%VJWA e At £ Single Operator, All Mode, 2.3 GHz
G M M ¢ ORNE mow % SebommmpiMel il ot el LT g
S s 3 T R 233900 106 45  UTSDL  4g3e00 102 48
é«gﬁ?_g“ gggg g g I2FAK 526,400 94 56 SM7THS  217.600 &4 34 Single Operator, All Mode, 10 GHz
‘ cove Gie w g e w8 2 we T almsw
TG e bt pum @ e WD, @A B B pn mm B0
: : : s ;
DGSCST 468,000 104 45 IKSDDR. 575000 4 5

G4CCH 392,000 98 40

Total Reported Total Reported QSOs by Band This year's 2021 International EME Contest

QSOs by Mode 50 MHz 270 | aaa 18 weekends are scheduled for October 23 -

_— 0101 %EE; ?i}é Har s 24 (2.3 GHz and up weekend), as well as

CW/Phone 280 e e B o November 20 — 21 and December 18 — 19
2.3 GHz 253 (50 — 1296 MHz weekends).

Read the full results of the contest online at http://contests.arrl.org.
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Kelly Taylor, VE4XT, vedxt@mymis.net

2020 ARRL November

Sweeps

ARRL is pleased to award a Sweepstakes Plague to the Overall and Division Leaders in each category, thanks to lcom America, clubs, and

rakes — CW

individuals who sponsor these awards, For more information on plaque sponsorship or to order a duplicate plague, contact the ARBL Contest

Program at 860-594-0232 or contests @arrl.org. Plaques cost $80, which includes all shipping charges.

Winner Division
NIRV Overall
N4DGW Owverall
VY2ZM Overall
VESMX Overall
N4ZZ Overall
NOUR Overall
ND7K Owverall
WETK Overall
KOHC (WOBH, op)
Owverall
AAZB Atlantic
K3ua Allantic
Wa2GD Allantic
K3MM Atiantic
W2FU (N2ZN, op)
Atlantic
KO3T Atiantic
NG3R Atlantic
WSRE Central
NSJF Central
K9ZO0 Central
KeCT Central
NSCO Central
WESV Central
WOYK Central
NIMT Central
KalU (K7JOE, op)
Central
WDaT Dakota

NAON (@WOZT)
Dakota

KEQTT Dakota
KTOA Dakota
K7BG Dakota
NEUR Dakota
KEHB Dakota
KEEJ Delta
N4OGW Delta
N5IB Delta
N4DW Delta
N4ZZ Delta
NEMA Delta
W5GAD  Delta
K8MP Greal Lakes
WBCAR Great Lakes
KBBKM Great Lakes
N4GS Greal Lakes
K8BL Great Lakes
KBZT Great
WSEDU (ADBY, op)
Great Lakes
N2ZNT (N2NC, op)
Hudson
Ku2m Hudson
KR2Q Hudson
KD2RD Hudson
K2TW Hudson
WAZJOK  Hudson
NJ1F Hudson
W2KGY Hudson
MNEAX Midwest
NOAC Midwest
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Category

Single Operator High Power
Single Operator Low Power

Single Operator QRP

Single Operator Unlimited High Power
Single Operator Unlimited Low Power
Single Operator Unlimited QRP
Multioperator High Power
Multioperator Low Power

School Club
Single Operator High Power
Single Operator Low Power

Single Operator QRP
Single Operator Unlimited High Power

Single Operator Unlimited Low Power
Single Operator Unlimited QRP
Multioperator High Power

Single Operator High Power

Single Operator Low Power

Single Operator QRP
Single Operator Unlimited High Power

Single Operator Unlimited Low Power

Single Operator Unlimited QRFP
Multioperator High Power
Multioperator Low Power

School Club
Single Operator High Power

Single Operator Low Power

Single Operator QRP
Single Operator Unlimited High Power

Single Operator Unlimited Low Power

Single Operator Unlimited QRP
Multioperator High Power

Single Operator High Power

Single Operator Low Power

Single Operator QRP

Single Operator Unlimited High Power
Single Operator Unlimited Low Power
Single Operator Unlimited QRP
Multioperator Low Power

Single Operator High Power

Single Operator Low Power

Single Operator QRP

Single Operator Unlimited High Power
Single Operator Unlimited Low Power
Single Operator Unlimited QRP

School Club

Single Operator High Power

Single Operator Low Power

Single Operator QRP

Single Operator Unlimited High Power
Single Operator Unlimited Low Power
Multioperator High Power
Multioperator Low Power

School Club

Single Operator High Power

Single Operator Low Power

Sponsor

Tray Garlough, NSKO
Radiosport Manitoba
— VE4VV Memorial
lcorm America

lcom America

lcom America

lcom America

lcom America

lcom America

leom America
lcom America
John Thompson,
KaMD

lcom America
lcom America

leom America
lcom America
lcom America
Saciety of Midwest
Contesters
Saciety of Midwest
Contesters

lcom America
Soclety of Midwest
Contesters
Society of Midwest
Contesters

lcom America
lecom America
lcom America

lcom America
Minnesota Wireless
Assn. — In memory of
Tod Olson, KETO

Minnesota Wireless
Assn.

lcom America
Minnesota Wireless
Asan. — In memory of
Jim Dokmo, KOFVF
Minnesota Wireless
Assn

lcom America
lcom America
lcom America
lcom Ametica
lcom America
leom America
lcom America
lcom America
lcom America
lcom America
leom America
lcom America
leom America
Icom America
lcom America

lcom America

lcom America
leom America
lcom America
lcom America
John Thompson, K3MD
lcom America
lcom America
lcom America
lcom America
lcom America

Winner Division
NIBC Midwest
NOXR (@MNONI)

Midwest
KovBU Midwest
ABOS Midwest
KOHC (WEBH, op)

Midwest
KEZD New England
K1XM New England
W1XX New England
wW1SsJ New England
KB1W New England
K1RX New England
WIFM New England
NIRV Northwestern
wJsB Northwestern
W7YAQ Northwestern
K7RL MNorthwestern
Kaxu Northwestern
N7TL Northwestern
NETV Pacific
KHECJJ Pacific
WeJTI Pacific
KX7M Pacific
K7XC Pacific
KeMi Pacific
KETD Pacific
K4ZW Roanoke
K40AQ Roanoke
ADBJ Roanoke
WA4NF Roanoke
N1WR Roanoke
WaTG Roanoke
K5TA Rocky Mountain
Navi Rocky Mountain
KZAV Rocky Mountain
KOEU Rocky Mountain
WOZA Rocky Mountain
WC78 Rocky Mountain
KORF Rocky Mountain
KK50V Rocky Mountain
KP2M (KT3Y, op)

Southeastern
NP4Z Southeastern
K3TW Southeastern
N4BP Southeastern
MN4KH Southeastern
WATHI Southeastern
NP4DX Southeastern
KELA Southwestern
WBAYC Southwestermn
N7IR Southwestern
N5Z0 Southwestern
NECY Southwestern
ND7K Southwestern
WBTK Southwestern
KTUAZ (KGET, op)

Southwestern
MNRSM (K5GA, op)

West Gulf
WDsK West Gulf
KJ5Y (KJOD, op)

West Gulf
K5RT West Gulf
WABZBT West Gulf
WDOGTY  West Gulf
VA7RR Canada
VESSF Canada
VY2ZM Canada
VESMX Canada
VAZWA Canada
VATDZ Canada

‘ 0
PRINCIPAL
AWARDS
SPONSOR [
Category Sponsor
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator High Power lcom America
School Club lcom America
Single Operator High Power |com America
Single Operator Low Power lcom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Fower  lcom America
Multioperator High Power lcom America
Multioperator Low Power Icom America
Single Operator High Power lcom America
Single Operator Low Power Icom America
Single Operator QRP Icom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator Low Power lcom America
Single Operator High Power lcom America
Single Operator Low Power lcom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Single Operator Unlimited QRP lcom America
Multioperator High Power lcom America
Single Operator High Power Potomac Valley
Radio Club
Single Operator Low Power lcom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator Low Power |lcom America
Single Operator High Power lcom America
Single Operator Low Power lcom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  [com America
Single Operator Unlimited QRP lcom America
Multioperator High Power Icom America
Multioperator Low Power lcom America
Single Operator High Power lcom America
Single Operator Low Power lcom America
Single Operator QRP |lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator High Power lcom America
Multioperator Low Power leom America
Single Operator High Power lcom America
Single Operator Low Power lcom America
Single Operator QRP Ilcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator High Power Icom America
Multioperator Low Power lcom America
School Club lcom America
Single Operator High Power leom America
Single Operator Low Power lcom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator Low Power lcom America
Single Operator High Power lcom America
Single Operator Low Power Icom America
Single Operator QRP lcom America
Single Operator Unlimited High Power  lcom America
Single Operator Unlimited Low Power  lcom America
Multioperator Low Power lcom America



Sm% Opernior, Single Operator, QRP Sm[gle Operator Multioperator, Single

Hig VY2ZM 162524 mited, Transmitter, High
N9RV 244 W2GD 126,160 ND7K 246,792
W7RM (N6TR, op) VE3VN 104,632 N4zz 191,352 KORF 205,456
234,696 N7IR 103,584 VAZWA 180,774 ABOS 202,188
KP2M (KT3Y, op) KOAV 95,256 KaxUu 168,168 KBIA 198,912
231,072 K9Z0 92,824 WISN 162,624 KY7M 196,728
K5ZD 223,944 KBBKM 92 332 W2FU (N22ZN, op) NG3R 194,552
NR5SM (KSGA op} WEJTI 90,364 158,696 KOHB 124,832
KR2Q. 85,440 N9CO 150,728 K1RX 116,640
NSRZ 219 734 WEYX (N7MH, op) K2TW 147,906 K3CCR 104,912
WQHE 212,148 81,000 WOZA 136,566 K6TD 88,644
AA3B 211,650 VERYT 135,954 . v
N2NT (N2NC, op) Single Operator KOVBU 134,644 Multioperator, Single
200,832 Unlimited, Transmitter, Low Power
N2IC 209,326 High Power Single Operator WETK 175,896
) VESMX 237,888 Unlimited, QRP NP4DX 159,526
Single Operator, KOEU 232.680 NOUR 78,560 N7TY 149,016
Low Power N520 224,784 WEQV 60,640 W1FM 86,592
NAOGW 190,176 KoCT 215,040 WC7S 45,752 WATG 79,056
wJaB 186,086 KELL 209,832 MNEMA 44,198 VA7DZ 69,916
NP4Z 168,156 K7AL 203,516 KeMI 22,940 W5GAD 62,550
WBAYC 167,826 KXTM 197,208 KO3T 16,200 WDOGTY 46,980
NSEE 166,830 K3MM 196,392 N3IBNA 9,568 NIMT 24,080
NAGN {@wezn WDBT (@NB6RO K8ZT 3,150 K4MM 22,880
K3UA 10039 Ll S = School Club
G4 1
K2PO 156,948 i et 80 K@HC 148,176
K1XM 154,214 KalU 87,648
NOBT (VE4EA, op) K7UAZ 57,996
153,216 WaJWC 32,200
W2KGY 252
WSEDU a8

Single Operator, High Power Roenioke WANF 173,636

Atlantic AA3B 211,650 i
Cental WoRE 212,148 Soutwcastern | NABP $o1 908
Dakota woat 203,184 Southwestern  N5ZO 204,784
Greatlakes  KoNP 12529 Jeedi o
3 anacda )
Hudson N2NT (N2NC, op) 200,832
Midwest NOAX 196,212 Single Operator Unlimited, Low Power
New England  K5ZD 223,944 Atlantic W2FU (N2ZN, op) 158,696
Eonpwestern ng{l'_tv\f 244776 Central NSCO 150,728
acific 6 208,444 Dakota K7BG 133,962
Roanoke K4ZW 194,054 Delia N4ZZ 191,352
Rocky Mountain  KSTA 197,064 Great Lakes K8BL 126,160
Southeastern KP2M (KT3Y, op) 231,072 Hudson K2Tw 147,906
Southwestern ~ KELA 208,994 Midwest Koveu 134,644
West Gulf NRSM (KSGA op) 220416 New England KB1W 112,548
Canada 206,136 Northwestern ~ Kaxu 168,168
Single Operator, Low Power in Lt o Todd Bendtsen, VESMX, built a two-tower
Alantic K3UA 160,392 Rocky Mountain  WOZA 136,566 contest station a few miles from his home
Central NaJE 127,264 Southeastern  N4KH 115,370 in Weyburn, Saskatchewan, incorporating
Dty Naogw 2" 150178 S L5 homebrewed Yagi antennas. [Todd
est Gu 76,91 !
Greatlakes  WB8CAR 151,724 ! Bendtsen, VESMX, photo
Grest L weca 12 Canada VAZWA 180,774 photo]
Midwest NOAC 128,740 Single Operator Unlimited, QRP
New England K1XM 154,214 Atlantic KO3T 16,200
Northwestern WJoB 186,086 Central WEaV 60,640
Pacific KHBCJJ 79 948 Dakota NEUR 78,560
Egggy?ﬁcuntain ﬁﬁf\o 1%2%33 g""a EggrA s
s reat Lakes 3150 %
T R . T e
West G WosiC 115,038 - "}‘ M“:‘:t‘a'“ : |7 A :5:, =5 You can read the full results of the
anaga y uiniopel or, 2ingie lransminer, Mg wer 1 .
oo el A contest onlm:a at http://contests.
Single Operator, QRP Central WaYK 56.480 arrl.org. You'll find detailed analysis
Allantic W2GD 126,160 Dakota KOHB 124,832 d lay-by-pl | ith
g‘;ﬂ";‘ ﬁg%'lo'r g‘gg‘é Hudsan wnzéjck 29,394 and more play-oDy-piay, along wi
0 ! Midwest ABO 202,188 i
Dala NEIB 57,648 o eaend KX o the full line scores. Improve your
v cific y n =
GreatlLakes  [K8BKM 92,332 Pacifi K6TD 88,644 results by studying your log-check
Hudson KR2Q 85,440 Rocky Mountain  KORF 225,456 ; it t
Midwest NIgC 15,376 Southeastern ~ W4THI 25,760 Ing report, 100.
New England ~ W1XX 76,156 Southwestern  ND7K 246,792
Northwestern W7YAQ 71,680
Pacific WEJTI 90,364 Multioperator, Single Transmitter, Low Power
Roanoke AD8J 64,476 Central NOMT 24,080
Rocky Mountain  KOAV 95,256 Delta W5GAD 62,550
Southeastern K3TW 63,990 Hudson NJ1F 6,110
Southwestern  N7IR 103,584 New England ~ W1FM 86,592
West Gulf KJ5Y (KJOD, op) 32,802 Northwestern ~ N7TL 2,250
Canada VY2ZM 162,524 Roanoke W4TG 79,056
Single Operator Unlimited, High Power 23’3‘{{9';”&';?,?'“ ﬁgﬁgﬁ 1;3%
Atlantic K3MM 196,392 Southwestern  W8TK 175,896
Central KICT 215,040 West Gulf WDOGTY 46,980
Dakota KTOA 149,076 Canada VA7DZ 69,916
Delta NADW 140,768
Great Lakes N4QS 183,098 School Club
Hudson KD2RD 150,230 Central Kalu 87,648
Midwest NOXR (@NONI) 181,604 Great Lakes WBEDU 98
New England ~ W1SJ 177,620 Hudson W2KGY 252
Morthwestern K7RL 203,516 Midwest KOHC 148,176
Pacific KX7M 197,208 Southwestern  K7UAZ 57,996
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The 2021 ARRL June VHF Contest

1800 UTC Saturday, June 12 — 0259 UTC Monday, June 14

The June VHF Contest is right around the corner! The late-
spring weather brings enhanced tropospheric ducting and
meteor scatter. Plus, it's the peak of sporadic-E season. Take
advantage of these propagation enhancements and have some
fun on the VHF and UHF bands. With several different catego-
ries to participate in, there's something to match your favorite
style of operating.

Here are some things to remember for this contest:

#The exchange is simple: Just the Maidenhead grid square
you're operating from. For more information on grid squares,
visit www.arrl.org/grid-squares.

+ Assistance is permitted in all ARRL VHF Contests — so you
can make announcements or chat with others about your con-
test activity (as long as the contact is completed over the air).

* Log submissions: Upload your Cabrillo log file to the contest
web app at hitp://contest-log-submission.arrl.org. Paper
logs can be mailed to ARRL — June VHF Contest, 225 Main St.,
Newington, CT 06111.

¢ Ten-day deadline: all logs must be uploaded or postmarked
no later than 0259 UTC, June 24.

# Share your photos and VHF contest stories to the ARRL
Contest Soapbox page at http://contests.arrl.org/contest
soapbox.php.

June 2021 Kids Day

1800 UTC - 2359 UTC Saturday,
June 19, 2021

The third Saturday in June is the time to encourage youngsters
to get on the air and share in the excitement and fun that ama-
teur radio can provide!

Sponsored by the Boring (Oregon) Amateur Radio Club, this
event has a simple exchange suitable for a younger operator:
first name, age, location, and favorite color. After that, the con-
tact can be as long or short as each participant likes.

Kids Day is the perfect opportunity for you or your club to open
your shack doors and invite kids over to discover what amateur
radio is all about.

Complete rules and downloadable certificates
of participation can be found at
www.arrl.org/kids-day
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John Edwards, KB4BKYV, and his son, Jason, operated from the
northwest corner of grid square FM19 in western Pennsylvania
during the 2020 ARRL June VHF Contest. John reported that the
weather was perfect, and 6 meters kept them busy during the
event. [John Edwards, KB4BKV, photo]

Complete rules can be found at
www.arrl.org/june-vhf

Madison Frazier operated during the ARRL January 2021 Kids
Day alongside her father, Aaron Frazier, KESBLVA. Madison
reported that she made over 70 contacts on 80 and 40 meters and
is looking forward to participating again in June. [Aaron Frazier,
KEBLVA, photo]



W1AW Schedule

PAC MTN CENT EAST utc MON TUE WED  THU FRI

BAM [7AM |8AM [9AM | 1300 FAST | SLOW | FAST | SLOW
CODE | CODE | CODE | CODE

7 AM- [8 AM- |9 AM- | 10 AM-| 1400-1600 VISITING OPERATOR TIME

1PM [2PM |3PM |4PM | 1700-1945 (12 PM-1 PM CLOSED FOR LUNCH)

[1PM |2PM [3PM [4PM | 2000 FAST | SLOW | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE

2PM |3PM [4PM [5PM | 2100 CODE BULLETIN

3PM |4PM [5PM |6PM | 2200 DIGITAL BULLETIN

4PM |5PM [6PM |[7PM | 2300 SLOW | FAST | SLOW | FAST | SLOwW
CODE | CODE | CODE | CODE | CODE

5PM [6PM |7PM |8PM | 0000 CODE BULLETIN

6PM [7PM |BPM [9PM | 0100 DIGITAL BULLETIN

695 PM| 745 PM [ 845 PM | 945 PM | 0145 VOICE BULLETIN

7PM [8PM |9PM [10PM | 0200 FAST | SLOW | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE

8PM |9PM [10PM|11PM | 0300 CODE BULLETIN

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

UTC = Eastern US time + 5 hours.

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

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

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

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

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

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

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

# Notes: On Fridays, UTC, a DX bulletin replaces the regular
bulletins. W1AW is open to visitors 10 AM to noon and 1 PM to
3:45 PM Monday through Friday. FCC-licensed amateurs may
operate the station during that time. Be sure to bring a reference
copy of your current FCC amateur license. In a communication
emergency, monitor W1AW for special bulletins as follows: voice
on the hour, teleprinter at 15 minutes past the hour, and CW on
the half hour.

W1AW code practice and CW/digital/phone bulletin transmission
audio is also available real-time via the EchoLink Conference
Server 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 2021, Headquarters and W1AW are closed on New Year's
Day (January 1), Presidents Day (February 15), Memorial Day
(May 31), Independence Day (observed July 5), Labor Day
(September 6), Veterans Day (November 11), Thanksgiving and

\, the following day (November 25 and 26), and Christmas Eve

~ \(December 24).
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Bernie McClenny, W3UR, w3ur@arrl.org

How’s DX?

QSL Manager to the World —
Joseph L. Arcure, Jr., W3HNK

Joseph L. Arcure, Jr., W3HNK, has
been a QSL manager for over 6
decades. Anyone who has a DX
QSL card collection no doubt has
received a QSL from W3HNK, who
has managed the QSLing duties of
hundreds of DX stations. This
month, we take a look at the life of
“the ultimate QSL manager.”

The World’s Most
Recognized QSL Manager
Joe was born on Christmas Day
1938 in Scranton, Pennsylvania.
When Joe was 17 years old, he
joined the United States National
Guard. Shortly afterward, the
Korean War broke out and Presi-
dent Truman federalized the
National Guard into the Army.
During Joe's physical, it was discov-
ered he had pulmonary tubercu-
losis, which booted him out on
medical grounds when they gave
him a 4-F card. Over the next year,
Joe was in bed resting.

Introduction to

Amateur Radio

His father, Joe Sr., a banker,
enrolled Joe Jr. in a course in radio
repairs. At this time, Joe knew
nothing about amateur radio, but he
got a quick introduction. The first
thing he built was a superhetero-
dyne receiver, and the person he
made contact with was W3QVQ,
who he located about a half-mile
away. Joe was licensed in 1956 as
WN3HNK.

About a year later, Joe's Novice
license was about to expire, so he
and his wife, Esther, went to New
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Joe Arcure, W3HNK, at his circa-1960
station on CW. [Paul Arcure, photo]

QSL Managers Joe Arcure, W3HNK, and
Bob Schenck, N200O, at one of the hospi-
tality suites after the 2013 Dayton DX Dinner.
[Bob Schenck, N20O, photo]

York City's FCC building, near “Radio
Row,” where he took his General
license exam. He entered the testing
room, intimidated by the rows of
desks, each with a headset for taking
the Morse code test. Moments after
the code test began, with 13 words
per minute, Joe’s pencil broke, and
he was forced to hand in a nearly
blank test. Disappointed, he met up

with Esther and told her what hap-
pened with the broken pencil. She
responded, “l didn't drive all these
miles through the Pocono Mountains
and take a subway to find out you
broke a pencil.”

Joe went back up and took the code
test again, along with the written
exam. He was successful and
became W3HNK.

Joe’s first station was from World
Radio Laboratories, with a 40-meter
folded dipole made out of TV ribbon.
Joe has since set up his current sta-
tion at the Hilltop Transmitting Asso-
ciation club station, about 6 miles
from his home.

Becoming a DXer

and QSL Manager

The DX bug hit him in 1957, with his
activity on CW and AM, and like
many of his friends, he eventually
switched to SSB. In August 1963,
Joe made a contact with George
Baillie, ZE4JS (now Z24S), in the
then-DXCC country of Southern
Rhodesia (now called Zimbabwe).
Wanting to confirm the contact from
a country Joe had never worked
before, he sent George an SASE
(self-addressed, stamped envelope)
with US postage. Thankfully, George
sent back a QSL with Rhodesian
postage and a note asking Joe to
be his QSL manager. At the time,
Joe did not know what a QSL man-
ager was. But after reading
George’s letter, he agreed, and this
was the first of many hundreds of
stations for which W3HNK would act
as QSL manager.



Over the years, many DX stations
wrote to Joe, asking him to be their
QSL manager. He never turned
anyone away and always paid for the
QSL cards. Joe used the presses at
WASKR (for over 40 years), WAMPY,
and LZ1JZ, and now, he uses
UX5U0. In 1979, Joseph L. Arcure,
Jr., W3HNK, was inducted into the
CQ DX Hall of Fame.

Being a QSL manager, Joe receives
mail from all over the globe. As a
boy, he used to collect stamps, but
because he no longer does, Joe
sends them to a ham in Florida who
collects them.

Other End of the Pileup

Joe has been on a few of his own
DXpeditions, including PJSAR on
Sint Maarten, VP2VY in the British
Virgin Islands, FGGAFC/FS7 on the
French side of St. Marten, VP2EY in
Anguilla, and VP5/W3HNK from the
Turks and Caicos Islands.

On his first operation as PJ8BAR, Joe
recalled making a contact with a sta-
tion in Australia (VK), and the man
called him a bootlegger, as there
was no such prefix as PJ8. Joe
explained that the PJ8 prefix was
used for visitors and PJ7 for locals
on Sint Maarten. The man did not
believe him until Joe made another
contact with him during the CQ
World Wide DX (SSB) Contest. Joe
told the Australian ham, “l wouldn't
be down here spending all my
money and doing something illegal.”

The DXer

W3HNK has 336 current countries
confirmed in the ARRL DXCC
Mixed standings, missing BS7 —
Scarborough Reef, BV9 — Pratas,
P5 — North Korea, and Z6 —
Kosovo. For his all-time list, Joe has
confirmed 362. Joe came close, but
he missed making a contact with
North Korea via Edishir, P5/4L4FN.
Ed was very strong one night on 10
meters on SSB. Joe fired up his
SB220 and Yaesu, but moments

Joe keeping busy organizing clients’ information at W3HNK. [Paul Arcure, photo]

later, he received a phone call from
his neighbor complaining about the
interference. Two weeks later, Ed
was booted out of the country.

Joe’s favorite mode is CW, and his
favorite band is 15 meters, because
it reminds him of his days as a
Novice licensee and how good con-
ditions were as he worked DX. He
remembered back then, there was a
problem with televisions being built
with 21 MC [Fs, which caused lots
of TVI problems.

Wrap-Up

My first W3HNK QSL card was for
a confirmation with YS1RRD (now
YS1RR). It should be noted that
Joe does not make money as a
QSL manager. He fronts the
money for the QSL cards for each
of the stations he manages, and
then any donations from DX sta-
tions are used to purchase future
QSLs and for QSLs going to the
bureau. Thank you, Joe, for your
many years of giving back to the
hobby and for all those QSLs. Until
next month, see you in the pileups!
— Bernie, W3UR

- -
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Strays
MARCO

The Medical Amateur Radio Council
(MARCO) has devoted space in the
February 2021 issue of their Aether
newsletter to keep members in-
formed about the best sources of
pandemic information. Readers can
view or download the issue at
https:/marco-ltd.org/aether-
newsletter-february-edition.

QST Congratulates...

The Ogden (Utah) Amateur Radio
Club (OARC), which is celebrating
100 years as an organized club in
May 2021. Club President Dave
Mamanakis, KD7GR, and Centennial
Committee Chairman Gil Leonard,
NG7IL, are directing the planning for
the club’s centennial year, including a
special event station in May at the
“Golden Spike” railroad commemora-
tion at Promontory Point in Utah.
Visit www.ogdenarc.org for more
information.
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Jon Jones, N@JK, nOjk@arrl.org

The World Above 50 MHz

New Zealand to North America
February Opening

The Super Bowl was not the only
extravaganza on Sunday, February 7,
2021. A major opening took place on
6 meters from New Zealand to North
America. Sporadic E began early on
Sunday morning on 50 MHz, with the
first sporadic-E spots appearing
around 1500Z from VE1 to W2. From
Kansas, |, NOJK (EM28), had intense
E; to Texas and worked N5SNA
(DM92) and K5TDA (DM80) around
1625Z. The Eg faded by 1730Z in the
Midwest, but continued along the East
Coast all day. Around 2100z, the E4
became stronger and spread south-
west from New England to the Gulf
Coast and Mexico.

At 2123Z, K1TOL (FN44) spotted
ZL3NW (RE®66), over 15,000 kilo-
meters away. ZL3NW then spotted a
number of New England stations on
FT8, including W1VD, WA1EAZ,
K1SIX, K1KA, and others. XE20R
(DL98) worked N2CG (FN20) at
2128Z. At 2239Z, W5LDA (EM15) in
Oklahoma copied ZL1RS on FT8.
ZL1RS (RF64) copied W5LDA on
three consecutive sequences at +2,
+7, =3, then he was gone. They did
not complete a contact.

Stations from Mexico were strong into
Kansas at this time, and John, KFOM
(EM17), worked several. | decoded
Martin, XE2ML (DL74), working
WZ1V (FN31) at 2214Z, then | worked
Martin a few minutes later at 2216Z
(see Figure 1). | saw K1SIX (FN43)
and AC4TO (EM70) at the same time
in the Band Activity window. At 2240Z,
VA1WV (FN75) heard XE2ML, and
WA1EAZ (FN42) made a contact with
Martin. Tim, WW1L (FN54), said, “The
band is full of North American sta-
tions. Some [were] very strong.”
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Figure 1 — A PSK Reporter map, showing the 6-meter flags from February 7, 2021.
The line shows the contact between XE2ML and N@JK. [Image courtesy of pskreporter.

info/pskmap]

The opening from North America to
New Zealand faded by 2300Z. The Eq
continued across North America until
almost 0400Z. It was a remarkably
strong and long-lasting E opening for
the month of February. It was much
like summertime openings. The exten-
sive Eg allowed links to form extending
to TEP (trans-equatorial propagation),
then across the Pacific Ocean to New
Zealand. The solar flux was only 73,
far too low for F2 propagation from
North America to Oceania.

On the Bands

50 MHz. Sporadic E took place on
February 2, and | copied XE1FAS,
XE2YWH, and made completed con-
tacts with WA2VJL (EL06) at 23512
with a “~08 report”” | ran 10 W from

a venerable MFJ-9406 on FT8 to a
Yi-wave whip on his car. Al, WA2VJL,
made 58 contacts on 6 meters that
evening, mostly to W4, W8, and W9.
On February 4, Larry, NOLL (EM09),
worked XE2ML (DL74). | decoded

N7WB/P (DM51), XE20R (DL98),
and K@JY (DM68). VK3OER (QF23)
spotted KOTPP (EM48) at 0036Z on
FT8 (see Figure 2).

Ron, K3FR (FM18), noted an opening
on February 13 to Florida. NOLL
worked W7QJT (DM24) and WOXR
(DM22) on MSK144 meteor scatter on
February 21.

222 MHz. Charlie, NOAKC, and Ray,
WA4NJP, ran an experiment on Feb-
ruary 28, 2021, on 222 MHz EME
(Earth-moon-Earth) with the new
WSJT-X Q65 mode. They called it the
“How Low Can You Go Experiment”

They used Ray's 28-foot dish and

350 W, Charlie’s 7-wavelength-long
pair of M2 antennas (23 elements, see
Figure 3), and a KW SSPA. Ray and
Charlie completed a contact on JT65.
They had limited experience with the
new Q65 mode. Charlie had made
one EME contact on the mode, while
Ray had never attempted one.



Figure 2 — Larry's, N@LL, VHF array. [Larry
Lambert, N@LL, photo]

Running Q65-60A (60-second T/R
sequences, 1.67 Hz spacing, 108 Hz
width), the two completed a contact.
Charlie said they “tried reducing
power to see how low [they] could go
and still work each other”

At 100 W output, they could both copy
each other and still had a visible trace
on the waterfall. They continued to
reduce power, and eventually they
made a complete contact with each
running only 25 W. At that point, nei-
ther were able to see a visible trace
on the waterfall; however, WSJT-X
was still able to find the signals.
Charlie said, “To be fair, Ray’s big dish
probably helped quite a bit, especially
with the fact that he can rotate polarity.
My antennas are fixed horizontally.”
Ray said Charlie’s signal peaked
when the dish was rotated to a
60-degree polarity. Charlie concluded,
“It does make me wonder just what
might be possible with other low-
power stations via EME”

Figure 3 — Charlie Betz's, NOAKC, 222 MHz EME array. It is a combined 222 MHz/432 MHz

array with two Yagis on 222 MHz and four on 432 MHz. [Charlie Betz, NGAKC, photo]

This was only one experiment, but it
does show that the new Q65 mode
does indeed work very well. (See the
sidebar, “Recommended Q65 Sub-
modes” for a list of modes that are
known to be effective for specific appli-
cations.)

Recommended Q65
Submodes

m Standard ionospheric scatter on
50 MHz: 30A

® QRP ionospheric scatter on
50 MHz: 120E

® [onospheric scatter on 144 MHz:
60C

B Tropo-scatter and rain-scatter at
10 GHz: 60D

mSmall-dish EME, 10 and 24 GHz;
120E

m Other EME: 50, 144, 222 MHz
MHz 60A; 432 MHz 60B; 1296 MHz:
60C; 10 GHz: 60D. From Quick-
Start Guide to Q65 by Joe Taylor,
K1JT.

After Charlie and Ray completed their
Q65 experiment, they went back to
JT65 at 25 W to see if it would work,
but they couldn't hear each other.

432 MHz and up. Jimmy, K5IM
(EM20), found strong winter tropo
across southern Texas on February 9
ahead of the historic winter snow
storm that came through a few days
later. He heard the NN5DX/b on
902.362 MHz at 1600Z. He then
worked NN5DX (DM80) on 222, 432,
902, and 1296 MHz on SSB and CW.
On 432 MHz, signals were S9 +20 dB.
He also worked K5TRA (EM10) on
902 and 1296 MHz SSB.

Here and There

There was daily activity with Q65
on 6 meters in February. With spo-
radic E and tropo picking up in May,
questions arise on whether Q65 will
be used on sporadic E on 6 meters,
whether tropo will be on 2 meters
‘and up, and whether it will replace
FT8. Regarding Q65, Hasan,
N@AN, said it “may may be more
fruitful to complete a scheduled
contact for a difficult multiplier.”
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Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org/special-event-stations

Special Event Stations

Working special event stations is an enjoyable way to help commemorate history,

Many provide a special QSL card or certificate!

Through Dec. 31, 0000Z - 23592, all calls, all areas. VE2GT
and VE2NCG. Quebec Parks on the Air (QCPOTA). Certifi-
cate. This is an operating event. See website for details.
gcpota.ca

Apr. 18 - Apr 19, 1300Z - 0400Z, W7W, Rochester, NY. W2JLD/
Special event coordinator. World Amateur Radio Day. Echo-
Link *ROC-HAM* CONFERENCE 531091 AllStar 2585,
47620, 53130. QSL. John Derycke, W2JLD, 85 Amherst St.
#2, Rochester, NY 14607. w2jld2@gmail.com

Apr. 24, 1300Z - 1900Z, W1M, Russell, MA. Western Massa-
chusetts Council BSA. Woronoko Heights Outdoor Adven-
ture. 14.290 14.060 10.115 7.190. QSL. Tom Barker, 329
Faraway Rd., Whitefield, NH 03598. Operating from the
Horace Moses Scout Reservation.

Apr. 24, 1400Z - 19302, W1BSA, Fall River, MA. USTNE
NE1PL. W1BSA Birthday of Scouting Event. 14.259. QSL.
Rick Emord, 135 Wareham St., Middleboro, MA 02346.
See website for up-to-date information. www.ne1pl.org

May 7 - May 8, 1600Z - 20002, various call signs, Fort
Huachuca, AZ. US Department of Defense. Armed Forces
Day Crossband Test. USB 5330.5 14438.5 14383.5 13164;
FM 2484. QSL. Station contacted. Military stations will transmit
on DOD frequencies and announce the amateur frequency
they are monitoring. A complete list of participating stations,
modes, frequencies, and times will be available after April 19,
2021. See website for details. dodmars.org

May 7 — May 10, 1500Z - 2300Z, W7G, Corinne, UT. Ogden
Amateur Radio Club, W7SU. Golden Spike Special Event —
W7G. 14.255 7.235 7.074 7.040. QSL. Ogden Amateur Radio
Club (OARC) — W7SU, P.O. Box 3353, Ogden, UT 84409.
www.w7g.org or ogdenarc.org

May 8, 16002 - 2300Z, NI6IW, San Diego, CA. USS Midway
(CV-41) Museum Ship. Battle of Coral Sea. 7.250 14.320
14.070 (PSK31) D-STAR via PAPA System repeaters. QSL.
USS Midway CV-41 COMEDTRA NI6IW, 910 N. Harbor Dr.,
San Diego, CA 92101.

May 9 - May 15, 0000Z - 2359Z, K3FBI/0 through 9, Quantico,
VA. FBI Amateur Radio Association. National Police Week —
Honoring Our Fallen Heroes. 14.275 14.074 7.275 7.074;

all bands, all modes. Certificate & QSL. Jay Chamberlain,
NS4J, 27 Fox Run Ln., Fredericksburg, VA 22405.
www.grz.com/db/k3fbi

May 11 - May 12, 1500Z - 0200Z, WOCGM, Dundas, MN. South
East Metro Amateur Radio Club. Minnesota Birthday Bash.
7.250. Certificate. SEMARC, 1655 68th St. W., Inver Grove
Heights, MN 55077. www.semarc.org

May 15, 1200Z - 2200Z, W8TFC, Richwood, WV. The Family
Center Amateur Radio Club. 82nd Annual Ramp Festival.
444.450 14.250 7.250 3.850. Certificate. Wally Howerton,
WABLLY, 144 Chief Red Eyes Tr., P.O. Box 85, Richwood,
WV 26261. Certificates will automatically be completed
and emailed if operator is listed in gqrz.com.
walter.howerton @frontier.com or thefamilycenterof
richwoodwv.com/Ham/default.html
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May 15, 1300Z - 19002, W1M, Russell, MA. Western Massa-
chusetts Council BSA. Woronoko Heights Outdoor
Adventure. 14.290 14.060 10.115 7.190. QSL. Tom Barker,
329 Faraway Rd., Whitefield, NH 03598. Operating from
Moses Scout Reservation.

May 15 - May 23, 1500Z - 2300Z, W7SU/100, Ogden, UT.
Ogden Amateur Radio Club. Centennial Celebration. 14.255
7.235 7.074 7.040. QSL. Ogden Amateur Radio Club —
W7SU/108, PO. Box 3353, Ogden, UT 84409. www.qrz.com/
db/w7su/100 or ogdenarc.org/100

May 22 - May 23, 1600Z - 18002, K7SWI, Nampa, ID. South
West Idaho Amateur Radio Club. Chicken Dinner Road.
146.52 14.250 7.250 3.850. Certificate & QSL.” South West
Idaho ARC, K7SWI, 323 W. Dewey Ave., Nampa, ID 83686-
6638. www.facebook.com/groups/SouthWestldahoARC

May 27 - Jun 1, 00002 - 2359Z, W2F, Brooklyn, NY. James
Gallo. Fleet Week NYC. 14.340. QSL. James Gallo, 149
Marine Ave., Brooklyn, NY 11209.

May 28 - May 31, 1800Z - 1800Z, W3M, State College, PA.
Nittany Amateur Radio Club. Birthplace of Memorial Day.
7.195. QSL. W3M, Nittany Amateur Radio Club, P.O. Box 614,
State College, PA 16801. www.grz.com/db/w3m

May 28 — May 31, 1800Z - 23592, K@S, Springfield, MO. NGEW.
Kg@S Strange Antenna Challenge. 28.500 14.310 7.200
3.900. QSL. Erik Weaver, 4857 E. Farm Rd. 136, Springfield,
MO 65809. Anyone may operate, just add /K@S to your call
sign; /K@S station is responsible for their own QSL. The
Strange Antenna Challenge is to utilize antennas not made of
normal antenna materials. erikeweaver @gmail.com

May 29, 1300Z - 2200Z, W2A, Christiansburg, VA. New River
Valley Amateur Radio Club. World War Il Hero Audie
Murphy. 14.262 7.262 3.860. QSL. Danny Wylam, 710
McDaniel Dr., Christiansburg, VA 24073. Operating from
Brush Mountain on the Appalachian Trail, near the crash site.
dannywylam@gmail.com

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. *Note: Some
clubs may ask for a nominal fee to cover the cost of the certifi-
cate or QSL. Request will be made on air during the event or on
the club's website.

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 August QST would have to be received by
June 1. In addition fo being listed in QST, your event will be listed
on the ARRL Web Special Events page. ARRL reserves the right
to exclude events of a commercial or political nature.



Steve Ewald, WV1X, sewald@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Convention and Hamfest Calendar

A = AUCTION Abbreviations

FLEA MARKET Spr= Sponsor
HANDICAP ACCESS Tl = Talk-in frequency
FIELD CHECKING OF QSL CARDS | Adm = Admission
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Arizona (Sierra Vista) — May 1TV

7 AM — noon. Spr: Cochise ARA. Cochise ARA Building,
2756 S. Moson Rd. T/: 146.76 — (162.2 Hz). Adm: free.
www.k7rdg.org

Connecticut (Goshen) —May 22 D FHRTV

8 AM — noon. Spr: Southern Berkshire ARC. Goshen Fair-
grounds, 116 Old Middle St. (CT Rte. 63). T/: 147.285 +
(77.0 Hz). Adm: $5. www.sberk.org

lowa (Mason City) —June 5D FHQRSV

9 AM - 2 PM. Spr: Northland Amateur Communications
Group. Music Man Square, 308 S. Pennsylvania Ave. TI:
442.275 + (100 Hz). Adm: $5, door $7. www.keOpou.com/nrr

Michigan (Hudsonville) — June 5FHTV

8 AM — noon. Spr: Independent Repeater Association.
Hudsonwville Fairgrounds, 5235 Park Ave. T1: 147.16 + (94.8
Hz). Adm: $8. www.w8ira.org

New Jersey (Succasunna) —May 15D FHQT
8 AM. Spr: Splitrock ARA. Horseshoe Lake Park,
72 Eyland Ave. TI: 146.985 + (131.8 Hz). Adm: $7.
www.splitrockara.org

New Mexico (Clovis) —May 29 FHRSTV

8:30 AM — 4 PM. Spr: Eastern New Mexico ARC. Trinity
Lutheran Church, 1705 W. 21st St. TI: 443.450 (131.8 Hz).
Adm: none. www.ka5b.org

Strays

AF4K Crystals to Reopen

Steve Johnson, WD8DAS, has purchased the AF4K
Crystals business and will return it to service. For almost
20 years, AF4K Crystals was a source of vintage and
modern radio crystals for ham radio and electronics
projects. For more information, visit the new website at
www.af4k-crystals.com.

MATPARC Donates Nearly

$10,000 to Youth in STEM

On March 4, 2021, in their final act as a club, the Metro
Atlanta Telephone Pioneers Amateur Radio Club
(MATPARC) donated nearly $10,000 to the North Fulton
Amateur Radio League’s Youth, Education, Scholarship,
and Associated Fund. MATPARC formerly focused on
mentoring new hams, making use of a complete ham sta-

Ohio (Wauseon) —June 5 D FHRV

8 AM — 1 PM. Spr: Fulton County ARC. Roth Family
Woodlot, 105 Hill Ave. TI: 147.195 +. Adm: $5.
www.k8bxq.org/hamfest

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 June 1 to be listed in the
August 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.

tion in the AT&T building (where many club members
worked). As membership dwindled and AT&T vacated the
building, the club decided to sell any remaining equipment
and donate the funds to support young people engaging
with radio and STEM subjects.

The Bolingbrook Health and Welfare Net

The Bolingbrook Amateur Radio Society (BARS) in
Chicago established a nightly health and welfare net to
keep area hams in contact with one another during the
pandemic. Each night has a regular net control operator,
and there is usually a question to help prompt discussion.
The BARS linked repeater system is 147.330 MHz with
+ offset 107.2 Hz CTCSS and 443.525 MHz with + offset
114.8 Hz CTCSS. The repeater can also be found on
EcholLink at K9BAR-R. The net is at 1930 Central Time
every day. Visit www_k9bar.org for more information.
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Certificate of Code Profi 1_clency

Recipients

Sponsored by

VIBROPLEX

www.vibroplex.com

This month, ARRL recognizes merit and progress in Morse code
proficiency on the part of the following individuals, who have

achieved proficiency at the following rates,

December 2020
Robert C. Dupuis, K7CJN
Bobby P. Hargrave, KN4AUCN

10
10

in words per minute.

Burton D. Wizeman, K4SRQ
Norman R. Cox, KEQZT
Clifford P. Culpepper, W4VN

February 2021
Kevin M. Brouelette, AJ6EE
Alton R. DeWeese, Jr., N4IDH

Robert T. Marston, AAGXE
Jason G. Warren, WESL 10

10 Justin C. Jackson, Jr., WB4ABY
Kenneth A. Knox, KD2KEH

Robert T. Marston, AAGXE

Michael L. Jones, KGBUBG
Daniel Lasorso, KDBOFT
Lawrence A. Lisle, KOKZT

Steve M. Kuzyszyn, KB2WQ 15
Nyles McKeithan, KS4S 15
David J. Warwick, K4DJW 15
David Loveridge, AC9TA 20
Nelson F. Mikeska, Jr., KISJF 20

January 2021

Rene M. Beland, KEBNPD
Victor Denisov, N6DVS
Dale L. Martin, KG5U
Michael M. Piehl, K7LNT
David J. Redanz, N9HX
Frances R. Rogers, AC3GH

10
10
10
10
10
10

Dale L. Martin, KG5U

Frances R. Rogers, AC3GH
Glenn E. Sigler, N8IJY

Galen L. Babcock, Sr., AG5LS
Edward G. Corbett, AA1ZX
Leonard G. Crispino, WB2MJH
Nyles McKeithan, KS4S
Dennis G. Martin, WA2USA
Robert S. Zarges, Jr., K2MZ
Robert S. Zarges, Jr., K2MZ
Frank P. Arciuolo, W1ZAH
Lahra "Flip” Svare, KT9X

May 2021 W1AW Qualifying Runs

W1AW, the Hiram Percy Maxim Memorial Station at ARRL Head-
quarters in Newington, Connecticut, transmits Morse code
Qualifying Runs to assist ham radio operators in increasing and
perfecting their proficiency in Morse code. Amateur radio opera-
tors can earn a Certificate of Code Proficiency or endorsements

by listening to W1AW Qualifying Runs.

May Qualifying Runs will be transmitted by W1AW in 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 are tentatively scheduled
to be transmitted by K9JM on Wednesday, May 26 at 9 PM

PDT (0400 UTC on May 27) on 3590 and 7047.5 kHz. Unless
indicated otherwise, sending speeds are from 10 to 35 WPM.

Amateur radio operators who participate

in Qualifying Runs may submit proof of

1 minute of the highest speed they have cop-
ied 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 checked against
the actual transmissions to determine if you
have qualified.

Members of the North Fulion (Georgia)
Amateur Radio League (https://infarl.org/)
are offering to subsidize the total cost

James P. Long, N9EET
Kenneth L. Powell, KG4LLQ
Thomas S. Watson, W5ZBT

William N. Massie, AABKY

Matthew J. Mikolay

March 2021

David A. Hewitt, WASAVZ

Thomas P. Stelmach, NOQBX

Congratulations to all the recipients.

of a Code Proficiency certificate or endorsement submis-
sion for any individual age 21 years and younger, and who
reside in either the US or Canada. Participants who wish
to make use of this offer should indicate on their qualifying
run submissions they are age 21 or younger, and certify as

such via their signature. Eligible participants are not required

For information about how to qualify for the
Certificate of Code Proficiency, please visit
www.arrl.org/code-proficiency-certificate.

W1AW Code Proficiency Schedule — May 2021
(All times are in Eastern Daylight Time)

Monday Tuesday

5/3 5/4
4 PM-2000Z 7 PM-2300Z
10-35WPM 35-10WPM

511
4 PM - 20002
10 -35 WPM

5/18
9 AM - 13002
10— 35 WPM

Wednesday

5M12
7 PM - 23002
10— 40 WPM

5/19
10 PM — 02002
(5/20 - UTC)
35 - 10 WPM

5/26
9 AM - 13002
35-10WPM

Thursday

5/6
10 PM - 0200Z
(5/7 - UTC)
10 — 40 WPM

513
9 AM - 13002
35-10 WPM

5/20
7 PM - 23002
10 — 35 WPM

5/27
4 PM - 20002
35-10 WPM

to send any fee with their Code Proficiency submissions.

For more information about Qualifying Runs, please
visit www.arrl.org/qualifying-run-schedule.

i< =

Friday

57
9 AM - 1300Z
10 - 35 WPM

5/14
10 PM - 02002
(5/15 - UTC)
10 - 35 WPM

5/21
4 PM — 2000Z
10 - 40 WPM

5/28
7 PM - 2300Z
10 - 35 WPM




Melissa Stermmer, KA7CLO, mstemmer@arrl.org

At the Foundation

The ARRL Foundation’s Annual
Board Meeting was held on January
27, 2021. Atlantic Division Director
Tom Abernethy, W3TOM; Delta Divi-
sion Director David Norris, KEUZ,
and Brian Mileshosky, N5ZGT, were
re-elected to the ARRL Foundation
Board for a 3-year term by the ARRL
Board of Directors at their January
15— 16, 2021 Annual Meeting. Dr.
David Woolweaver, K5RAV; Tim
Duffy, K8LR; Jim Fenstermaker,
K9JF; Ria Jairam, N2RJ; Rick
Niswander, K7GM; Dick Norton,
NBAA, and Mike Ritz, W7VO, remain
on the ARRL Foundation Board to
complete their terms. During the
ARRL Foundation Annual Meeting,

Dr. Woolweaver was re-elected as
President, Mileshosky was re-elected
as Vice President, Niswander was re-
elected as Treasurer, and Melissa
Stemmer, KA7CLO, was elected as
Secretary.

Dr. Woolweaver appointed Fenster-
maker to serve as the Scholarship
Committee Chair, with Abernethy,
Duffy, Jairam, Norris, and Ritz also
serving. Dr. Woolweaver appointed

Mileshosky to serve as the Grants
Committee Chair, with Norton and
Dr. Woolweaver also serving.

The Foundation Board unanimously
approved Ellwood (“Woody”) Brem,
K3YYV, as the recipient of the 2020
Bill Orr, WBSAI, Technical Writing
Award for his March 2020 QST
article, “Leaky’ Antenna Switches,’
as recommended by the QST edito-
rial staff.

The ARRL Foundation Scholarship
Committee is in the process of
reviewing applications for the 2021
Scholarship Awards. Recipients will
be announced in May 2021.

Volunteer Monitor Program Reports

The Volunteer Monitor (VM) Program is a joint initiative between ARRL and
the FCC to enhance compliance in the Amateur Radio Service.

In January 2021, Volunteer Monitors reported 2,277 hours
monitoring the HF frequencies and 2,162 hours monitoring
VHF frequencies and above.

The Volunteer Monitor Program Administrator issued 12
Advisory Notices. An Advisory Notice is an attempt to resolve
rule violation issues informally before FCC intervention:

Operators in Milwaukee, Wisconsin; Centralia, Washington;
Edmond, Oklahoma; Fontana, California, and Orleans,
Massachusetts, received Advisories concerning operation
outside their license class.

An operator in Thorn Hill, Tennessee, received an Advisory
concerning interference.

An operator in Ridgely, Tennessee, received an Advisory
regarding excessive bandwidth.

Operators in Miami, Florida; Friendly, West Virginia;
Collinsville, lllinois, and Keansburg, New Jersey, received
Advisories concerning station ID issues.

An operator in Philadelphia, Pennsylvania, received an
Advisory regarding improper use of a linear amplifier.

The Volunteer Monitor Program Administrator had two meet-
ings in January with FCC Enforcement Bureau personnel.

In February 2021 (as of the date of this writing), Volunteer
Monitors reported 1,762 hours monitoring the HF frequencies
and 2,158 hours monitoring VHF frequencies and above.

The Volunteer Monitor Program Administrator issued 10
Advisory Notices. An Advisory Notice is an attempt to resolve
rule violation issues informally before FCC intervention.

Operators in Holdenville, Oklahoma; Luzerne, Michigan;
Miami, Florida, and Merrick, New York, received Advisories
concerning operation outside their license class.

Operators in Magalia, California; Jefferson, Georgia, and
Redway, California, received Advisories concerning interfer-
ence to repeater systems and HF net operations.

An operator in Mansfield, Arkansas, received an Advisory
regarding failure to ID.

An operator in Charlottesville, Virginia, received an Advisory
concerning improper bandwidth resulting in interference.

A desert racing association in Odessa, Texas, received a
warning about the use of amateur 2-meter frequencies for
racing events.

The Volunteer Monitor Program Administrator had two meet-
ings with FCC Enforcement Bureau personnel. — Thanks to
Riley Hollingsworth, K4ZDH, Volunteer Monitor Program
Administrator
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A Lightweight Portable Beam

for Two Meters

BY E. LAIRD CAMPBELL.* WICUT

ALMOST ANY part of the USA or Canada is now
within the range of a repeater, so the chance
for reliable communications in any territory under
almost any condition is now a reality. With the
advent of hand-held and battery-portable 2-meter
transceivers, there is still an opportunity for
participation and fun by the vhf man interested in
portable work or mountain-topping . . . whether
it's camping, or an afternoon hike to the hills.
Within the “normal™ range of a repeater, a
simple whip antenna will probably do the job. But
for tripping fringe and over-the-hill repeaters,
ang-h':u:ll dvlrcct operation, or for some added consists of three sections of 1/8-inch aluminum rod
directivity in a repeater-saturated area, a beam g together with threaded unions. Aluminum
antenna can be very uscful. Of course, if the o4ine rod works fine here, but use the hardest
antenna is to be transported by hand, it should be  gryge “Threaded 6-32 to 6-32 unions (A in Fig. 1)
as light in weight as possible. The antenna
described here fits all of the above criteria.

Although the longest piece in the erected
antenna is sbout 50 inches, the broken-down
antenna package is about 13 inches long, 2 inches
wide, and weighs about 14 oz (see Table 1). The
boom, elements, and mast are actually sections of
aluminum and wood that screw or push together.
The antenna and mast can be assembled in
approximately 2 1/2 minutes (if the Beaufort
number is less than 2!).

Except for the driven element, each element

can be made by drilling and tapping short sections
of 1/4-inch rod, if you can't come up with
something at a hardware store. Cut the elements to
The Package fength as indicated in Fig. 1. Thread (6-32) the
The portable antenna consists of a d-clement  proper ends (for example, the reflector would have
parasitic array with 0.2-wavelength element one 13.3-inch rod threaded at both ends, and two
spacing. The elements are cut for the center of the  13.3-inch rods threaded at one end only).
2-meter band. The driven element is gamma- In Fig. 1, note that except for the driven
matched and fed with 52-ohm coax feedline. element the center rod of cach element has a collel
Included in the package is a short wooden mast swaged to it. This is a cheap and casy way to
which can be attached to any available structure at  prevent the rods from slipping through the oversize
the site; the antenna could also be hand-held. holes in the boom alter the antenna is assembled.
Whether the support be an old tree branch, ice axe, Since, in my case, the antenna is always used for
or alpenstock, the mast need not be more than a
wavelength or so above the ground if the shot to
the distant repeater or station is clear of local
obstructions. Theoretical gain of this beam is
slightly over 8 dB, referenced to a hall-wave dipole.
* Managing Editor, QST.

Anyone for a game of Pick Up Sticks? The longest
piece in the package is about 13 inches and they all
weigh in at 14 oz. If everything goes okay, the
antenna can be assembled in a few minutes,

July 1971
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Fig. 1 — Dimensions and details of the 2-meter
beam.

vertical polarization, gravity holds the elements in
position; the collets prevent them from sliding all
the way through. | made my collets from sections
sawed from an old volume-control shaft. The
original shaft was hollow and the rings slid easily
over the elements. A whack with a hammer swages
the collet fast to the element.

The driven element is a four-piece affair and is
similar to the other elements except for the gamma
section, shown in Fig. 2. A 1/8-inch and 1/16-inch
brass rod is used here because it is easier to solder
to brass than it is to aluminum. Again, a welding
supply shop is a good source of material (or a
model airplane supply store).

The gamma capacitor, Cl, is soldered to both
the large and small rods. For added gamma-rod
support, bend a 90-degree radius at the end of the
small rod and plug it into the hole in the ceramic
frame of the capacitor. Now solder the capacitor
tabs to the rods. You might notice that the gamma
capacitor is mounted in a rather unorthodox
fashion: that is, it is usually connected at the point
where the feedline is attached, rather than at the
point where the gamma rod connects to the driven
element. However, it works fine as shown and gives
spacing and support to the outer limits of the
gamma rod.

The feed line is connected to a ceramic crystal
socket which also acts as a support spacer for the
gamma rod. An old crystal holder or a plug made

24
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Fig. 2 — The wooden mast and driven element,

for the socket is used to connect the feedline to
the antenna.

Note the brass washer (Fig. 2) is soldered to the
1/8-inch brass rod. This forms a seat to hold the
rod against the boom. The rod element is held
there by a union from the other sidé of the boom
(no collet required here).

The Boom

Four 12 1/2-inch sections of 1/4-inch alumi-
num tubing make up the boom. The sections are
fastened together by 6-32 threaded “plugs™ (B in
Fig. 1) at the section ends. The plugs are forced
inside the tubing ends. Even though the forced fit
may be tight, the joints will get sloppy with use, so
it is necessary to pin the plugs with brass brads or
nails. Peen both ends of the nail for a snug fit.

Notice that with each pair of mating plugs, one
plug contains a l-inch 6-32 brass machine screw,
Thread the screw through the plug before the plug
is inserted in the boom tube. The brass nail will
hold the screw fast so that when the boom pieces
are mated the screw won't slip loose.

One half of a small rubber grommet is placed
between the mating boom sections, Use an old
razor blade to cut a grommet in half. Trim off the
center piece of rubber so that both sides of the
finished piece are flat and parallel. Push the
half-grommet over the thread of the machine screw
where it will stay put. The purpose of the grommet
is to allow element alignment. The grommet allows
30 or 40 degrees of twist while maintaining a
relatively tight connection between boom sections.
By the way, don’t drill holes in the boom sections
for the elements until you have assembled the
complete boom and all the sections are nearly
tight. Drill the 1/8-inch element holes parallel to
each other.

The gamma section of the driven element. The feed
line attaches to the socket at the left.

QST for
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Close-.up of two boom
sections (top). The
rubber grommet gives a
tight fit between sec-
tions and makes it pos-
sible to twist the sec-
tions for element align-
ment. Element pieces
are joined with a ——
threaded union (bot-
tom). Note the dabs of
paint to identify the
proper matching sec-
tions.

The Mast and the Boom Clamp

Ordinary wooden dowels make up the mast,
Any number of sections can be used to get the
desired  height, although mast  material can
probably be found at the operating site. My
40-inch mast is a 5/8-inch diameter dowel drilled at
each end to accept 3/8-inch diameter dowels in a
slip fit. The boom clamp is also wood, drilled to
take the 3/8 dowel and 1/4-inch boom. Some kind
of a boom clamp is necessary; the one shown in
Fig. 2 works fine. A threaded chunk of brass (or a
large nut) is cemented and then hammered into the
wood, A threaded wing screw is finger-tightened
against the boom.

Now Take to the Hills

This little antenna project can be put together
in an evening or two. There are probably many
refinements that could be made to improve the
mechanical stability- of the beam. The presentation
here is simply an idea article for “Mod™ I!

To allow easy assembly, color-code each
adjacent joint of the boom and elements. Model
airplane dope works nicely. Have the XYL make
you a canvas tote bag (or get a telephoto lens bag
at your photographic supply house) to fit the
knocked-down antenna. Keep a handful of rubber
bands or some twine in the bag for use in attaching
the mast to whatever stanchion is available at the
site. Try to keep the mast “nonferrous” within a
half wavelength or so of the antenna in order to
reduce losses and pattern distortion.

The feedline wsed is the miniature type,
RG-174/U. Don’t worry about attenuation in the
cable for short lengths. A ten-foot length will only
introduce about 0.4-dB loss. RG-58/U is less lossy,
but it is larger, heavier, and difficult to wind into a
small bundle.

Now take to the hills and have some fun!
Remember, using this antenna effectively makes
your peanut-whistle rig 6 times stronger than it
would be with a whip, plus some added selectivity
to boot. Who knows, with a lucky opening, you
might even work a G, a KH6,a . . .

July 1971
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Table |

Antenna Weight
Ttem Weight foz)
4-element beam 7.0
40-inch wooden mast 3.5
Feedline and connectors 15
Tote bag 1.5
Rubber bands b

Total 14.0

S —
Parts List

4 — 1/4-inch aluminum tubes, 12.25 inches
long.

3 — 1/8-inch aluminum rods, 13.3 inches
long.

3 — 1/8-inch aluminum rods, 12.0 inches
long.

3 — 1/8-inch aluminum rods, 11.9 inches
long.

3 — 1/8-inch aluminum rods, 9.5 inches
long.

1 — 1/8-inch brass rod, 10 inches long.

1 — 1/16-inch brass rod, 6.25 inches long.

9 — 6-32 to 6-32 unions (A in Fig. 1).

6 — 6-32 1/4-inch “plugs” (B in Fig. 1).

3 — 1/8-inch 1D collets (C in Fig. 1).

3 — 6-32 machine screws 1 inch long.

2 — Rubber grommets, 1/8-inch hole.

1 — Brass washer, 1/8-inch hole.

2 — 3/8-inch wooden dowels, 13 inches
long.

1 — 5/8-inch wooden dowel, 13 inches long.

1 — Wooden boom clamp.

1 — Ceramic crystal socket.

1 — Plug to fit above socket,

1 — Connector to fit equipment.

1 — Hank of RG-174/U miniature coaxial
cable.

1 — Handful of rubber bands.

1 — Canvas tote bag with draw string.
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Hints axa

For the Experimente

Kinks

WOODEN HANDLE FOR
EASIER BANDSWITCH OPERATIONS

Recently | purchased some new gear, but
because of my arthritis | was unable to operate the
band switch. Al Roach, W6JUK, made up a little
handle with a wooden grip which allows me to turn
the switches in my station very easily. Outdoor-
indoor carpeting is used on the front of the handle
to protect the panels, - Nick Hauck, K6QPE

INCREASED VOLTAGE FOR TV-TYPE
POWER SUPPLIES

Novice operator WN4SCF was running 40 watts
with a junk-box rig consisting of a 6 AG7 and an
807, The power supply used a TV transformer and
a 5U4 rectifier, Since we wanted a Novice gallon,
keeping within the tradition of building from the
junk box, we decided 1o install a series of diodes in
a bridge circuit across the 5U4 plate terminals on
the tube socket. The addition of the diodes
increased the plate voltage to 900 without a load,
s0 a choke was installed to keep the capacitors
from charging to the peak voltage supplied by the
transformer. Using a 2-H choke, we reduced the
voltage to 760. The modified power supply
allowed us to load the amplifier stage to 75 watts
input. ~ Gerald L. Collins, WSBQE, and Frank
Kendall, WN4SCF

Circuit diagram for increasing the voltage of a
tube-type full-wave rectifier power supply,

C1-C4, incl. — 40-uF, 450-V, electrolytic.
CR1-CR4, incl. — 600-PRV, 1-A silicon rectifier,
L1, L2 — 2-H filter choke, TV replacement type.
T1 = TV transformer. v

EXCEPT AS INDICATED, DECIMAL
Sk == VALUES OF CAPACITANCE ARE
o) EcRi IN MICROFARADS [ 4F ) | OTHERS
ARE IN PICOFARADS [ pF OR uuF);
. RESISTANCES ARE IN OHMS,
T1 l A *1000, M+ | 000 D00
01
HV 4T0n :FCRZ L1
T
: A B,
[ 01 . 100 cyf +
e s = 40uF
CRA 2w B
/-J'}_1 4708 4 450V
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ELIMINATING TUBE NOISE
IN THE HALLICRAFTERS HT-37

When operating break-in ¢cw while using a TR
switch, a noise is generated within the HT-37,
under key-up conditions, which can create a
“hash” in the receiver. A relatively simple
modification, passed along to me by Jim Ricks,
WITO, takes care of the problem nicely. Although
I have not personally tried this modification with
the HT-32, it should work equally well.

Disconnect the grounded end of R26
(15,000-0hm, 1/2-watt resistor) and reconnect it to
the keying line which is connected to one end of
R72 (4700-0hm, 1/2-watt resistor). The keying line
at R72 is on the side opposite R71 (10,000-0hm,
1/2-watt resistor). These resistors are mounted on a
terminal strip on the underside of the chassis. After
the modification is completed, set the bias voltage
as prescribed in the instruction manual. — Bill
Bryant, WiUX

A HANDY NAME PLATE

Shown in the photograph is a name plate |
made from a piece of scrap aluminum and bulletin
board letters. The letters are available from many
stationery stores for about 10 cents each. — Robert
M. Patton, WASHOW

The handy name plate

HEAT REDUCTION IN AMATEUR TRANS-
MITTERS

Excessive heat is somectimes a problem in
amateur gear. It becomes acute if the unit is placed
in a position which restricts the air circulation. An
casy solution is to place a small fan, such as a
Rotron Whisper Fan, on top of the cabinet over
the final amplifier compartment. The fan will pull
out hot air and bring in cool air from underneath
the cabinet. This system is especially helpful when
used with TV sweep-tube amplifiers,

A Venturi type of fan has a supporting
structure around the fan blades. This serves as a
place to mount small rubber feet to protect the top
of the cabinet. - Paul Kent, WAPUPD

July 1971

SERIES CONNECTION OF FILAMENTS
IN GROUNDED-GRID AMPLIFIERS

When two identical high-power tube filaments
are connected in series, the filament voltage may
not split equally since there are some differences in
the warm-up time. One of the tubes may heat
faster than the other, resulting in a greater voltage
drop across that tube's filaments. The increased
voltage will heat it further and the added heat will
increase the resistance. The hotter tube will receive
the higher voltage. In my amplifier, a pair of
4-250s, one tube received 9 volts while the other

received 1 volt.

01 01
IL
€ N

RFC1

==
|
I
: POWER

A e
A

S o
l 117vac l

B-
Circuit diagram for series connecting the filaments.
Component designations are for text reference,

BT
LUl

Connecting the filament transformer center tap
to the point where the tubes are joined together
will eliminate the problem because each tube is fed
independently. In the grounded-grid configuration,
the circuit shown can be used. The only additional
part required is RFC2, which is similar to RFCI.
The new choke could be wound on a separale picce
of ferrite rod, or the original choke could be
rewound with three conductors instead of two. Of
course the cold end of this new choke must be
properly bypassed with a capacitor (C1 in the
circuit shown). — Leonard Lehmann, WB2GTU

INSULATION FOR HOMEMADE TRANS-
FORMERS

For insulation between layers of turns in a
homemade transformer, the plastic bags used for
roasting meats, manufactured by Reynolds Metals
Company, work well. The trade name is “Brown-
In-Bag™ and the material is slightly over .001 inch
thick. Of course, the material will withstand high
temperatures. No tests have been made to
determine the voltage breakdown point, but | have
used this material successfully with transformers
up to 750 volts rms. — W. Vollkommer, W2HO

The Post Office Department promises faster
mail service with Zip codes. Use Zip codes.
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The voice of

HY-GAIN'S

THUNDERBIRD

10-15-20

s heard around the world

Here's why Thunderbirds outperform all other
tri-banders:

* Thunderbird’'s “Hy-Q" traps provide separate traps for each band. "Hy-Q" traps
are electronically tuned at the factory to perform better at any frequency in the
band —either phone or CW. And you can tune the antenna, using charts supplied
in the manual, to substantially outperform any other antennas made.

Thunderbird's superior construction includes a new, cast aluminum, tilt-head
universal boom-to-mast bracket that accommodates masts from 14" x 2%W".
Allows easy tilting for installation, maintenance and tuning and provides mast
feed-thru for beam stacking.

Taper swaged, slotted tubing on all elements allows easy adjustment and readjust-
ment. Taper swaged to permit larger diameter tubing where it counts! And less
wind loading. Full circumference compression clamps are mechanically and
electrically superior to self-tapping metal screws.

Thunderbird's exclusive Beta Match achieves balanced input. optimum matching
on all 3 bands and provides DC ground to eliminate precipitation static

.

SWR less than 1.5 to 1 on all bands.
24-foot boom...none longer in the industry.

Extra heavy gauge, machine formed. element to boom brackets, with plastic
sleeves used only for insulation. Bracket design allows full mechanical support

* Interlaced, optimum spaced elements for higher gain and better pattern control.
* 3 active elements on 20 and 15 meters. 4 active elements on 10 meters.
New 6-Element Super Thunderbird Fabulous 3-Element Thunderbird, Jr.
Model 389 A Model 221

Suggested retail price. $179.95 Suggested retail price, $99.95
Improved 3-Element Thunderbird Popular 2-Element Thunderbird
Model 368 Model 390

Suggested retail price, $144.95 Suggested retail price, $99.95

Buy one today at your favorite Hy-Gain distributor!

HY-GAIN ELECTRONICS CORPORATION

P.O. Box 5407-HG. Lincoln, Nebraska 68505

121

92 May 2021



Celebrating Our Legacy

Discovering Radio

at 8 Years Old

While exploring the family attic at 8
years old in 1949, | found a large,
ornate, wood-encased Zenith radio,
which had been inoperative for years.
| plugged it in and hit the back of the
chassis with a broom. | heard music!
I've been hooked on amateur radio
ever since.

While | experimented with electrical and
electronic devices over the following
years, it wasn't until 1960 that | earned
my first ham radio license. | first got on
the air with a well-used Johnson Viking
Challenger and Hallicrafters SX-24
Skyrider Defiant. Soon after, | upgraded
to my Technician-class license. My first
phone radio was the Heathkit HW-29,
also known as the Benton Harbor
Lunchbox.

During my late teenage years, | put
together a mega station in my parents’
basement, building a four-channel,
1,000 W based amplifier for the 6-meter
band. The power supply featured a
“power peg” power line step-down
transformer, which had once been
attached to a telephone pole. | ran it
backwards: 120 V in and 3,500 V out.
The big mercury-vapor rectifier tubes
really put on a light show when |
transmitted.

With the Vietnam War draft looming, |

volunteered to join the US Coast Guard.

| graduated from electronics school,
served for 4 years as an electronics
technician, and upgraded to my
General-class license. Electronics tech-
nicians needed to learn how to repair
anything from radios to radar and sonar.
| became an expert in air-search radar
and cryptography.

A high point for me was operating for a
year from the Loran transmitting station
on Biorka Island, Alaska. From this iso-
lated Aleutian island, my only connec-
tion with civilization was ham radio. A
local CW net got me hooked on
increasing my Morse code speed. It
resulted in a lifelong love of the original
digital mode. I've seen online that my
old call sign, KL7FSX, is still listed as
the activator on Islands on the Air
(IOTA) for Biorka Island, and that a few
of my old QSL cards are for sale as his-

toric antiques on eBay and a
few other websites.

Over the years, I've always
stayed on the air in one form or
another, including Summits on
the Air (SOTA), CW, building
radios, and more. My favorite
radio is my old Drake TR-4.
Coupled with an Ameritron
AL-811 amplifier, | can work
the world.

Dennis J. Lazar, W4DNN
Port Charlotte, Florida

Dennis J. Lazar's, W4DNN, station in the early '60s, as

he transitioned from Novice to Technician.

Shortwave Listening

Changed My Life

During the late '50s, | discovered short-
wave listening (SWL) and got hooked lis-
tening to news broadcasts and other
information from foreign countries.
During the summer of 1957, | was given
an old Farnsworth AM Tabletop radio in a
brown Bakelite case. The radio had a
small slide switch on the rear chassis
that opened my world to SWL. | soon
had a long wire antenna strung from my
bedroom window to a tree in our
backyard.

One evening, my SWL was interrupted
by a high signal that wiped out the entire
band. The next morning, | discovered a
large three-element beam in my neigh-
bor's backyard. The antenna belonged
to a youth about my age, who invited me
to see his ham radio station. That first
meeting grew into a lifelong friendship.

After high school, | worked in the radio
industry as a DJ and news announcer at
several radio stations in Pittsburgh,
Pennsylvania, and earned my General-
class license along the way. Soon after,

| received my draft notice and was even-
tually sent to US Naval Radio School.
Because | was sending and receiving
faster than what was required to grad-
uate, | received a travel order to San
Juan, Puerto Rico, for my ship assign-
ment, after only 6 weeks of school.

Some of my greatest memories of my
Navy duty were when | received permis-
sion to bring my radio aboard during a
Mediterranean cruise. | operated during
my off-duty hours and ran phone

patches from the port of Naples, Italy,
during Christmas in 1966, and made
contact with two Antarctic bases.

When my 6 years in the Navy were up,

| returned to Pittsburgh, married my high
school sweetheart, and took a job in
sales instead of broadcast radio.

My sales territory grew to cover the
states of Washington, Oregon, Idaho,
Montana, Wyoming, and Alaska, pre-
senting a great opportunity for mobile HF
operations. | quickly amassed counties
toward the County Hunter of the Year
Award, Worked All States (WAS), and
worked DX from my car in the evenings.

Ham radio opened up a new world for
me — |'ve traveled to all 50 US states
and 30 foreign countries. | now have my
Amateur Extra-class license, am a
Volunteer Examiner, and act as liaison
to the county Red Cross for emergency
communications. Looking back, it all
started with a shortwave radio and a
chance meeting with a ham radio oper-
ator that went on to change my life.

Ed McLaughlin, W6OLA
Kennewick, Washington

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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George Misic, KEBRN, ke8rn@comcast.net

Classic Radio

Novice Receivers from the 1960s

Several manufacturers of amateur
radio equipment offered low-cost
receivers aimed at Novice-class licen-
sees. Here is a collection of 1960s-
era receivers priced at or below $100,
primarily designed for beginners.

Hallicrafters

Hallicrafters, like others, built a line of
low-cost receivers that were often
used by Novices and beginners. The
low end was known as the Sky Buddy
series, starting in 1935 as the model
5-T long before the Novice-class
license. The better-known S-19 and
S-19R (see Figure 1) versions came
out in 1938 and 1939, respectively,
and both still more than a decade
before the Novice license. The well-
known S-38 series appeared right
after World War Il in 1946 for $40
assembled (the S-38 family was
never sold as a kit) and later versions
remained on the market until 1961,
and it only rose in price to $55. The
S-119 Sky Buddy Il became available
in 1959, and it was sold as a kit for
$40 and assembled for $50. The
S-119 only received 535 kHz to

16.4 MHz on three bands, so it did
not cover the popular Novice band on
15 meters. The S-120 was a low-cost

Figure 1 — Hallicrafters S-19R was originally introduced in
1939. [Photo courtesy of universal-radio.com]
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receiver made in the US, using four
tubes for $60 in 1960 to 1963. In
1969, the S-120A from Japan entered
the market and remained available
until 1971 for $60. It was a solid-state
receiver.

In 1960, Hallicrafters sought to
directly address the Novice market
with the SX-140 receiver covering the
80/75-, 40-, 20-, 15-, 10-, and 6-meter
bands. The SX-140 addressed new
Technician-class licensees by cov-
ering the 6-meter band, the Novice
bands on 80, 40, and 15 meters, and
the popular bands on 20 meters and
10 meters. The SX-140 initially cost
$95 when first sold, and by 1965, it
cost $140.

Conar

Conar offered the model-500 Novice
receiver as part of their National
Radio Institute Novice amateur radio
training course in the mid-1960s. The
receiver covered all of the 80/75-, 40-,
and 15-meter ham bands. The
receiver used four tubes and had a
built-in speaker. The tubes were a
6BEG6 converter, a 6BZ6 first interme-
diate frequency (IF), a 6U8 second IF
and BFO, and a 6U8 audio amplifier

and audio output stage. The receiver
used a power transformer with a sil-
icon diode to rectify the ac power. The
unit also used an antenna trimmer to
peak the input with the antenna that
the operator chose to use.

Heathkit

Heathkit offered many low-cost
receivers, starting in 1949 with the
AR-1 receiver, which was transformer
powered and covered up to 35.0
MHz. It required modifications to be
able to receive CW. It was followed in
1953 by the AR-2, which covered up
to 35.0 MHz and came with a BFO for
CW. The third receiver in this series
was the AR-3 (see Figure 2). It was
available from 1955 to 1961. Like the
other two receivers, it was transformer
powered, but the cabinet was
optional. They all came with a
speaker; the AR-3 was the first of the
family to have a dial light.

Other low-cost Heathkit receivers
include the GR-54 kit released in
1966 for $85, the GR-64 kit released
in 1964 for $38, the GR-81 released
in 1962 for $23, the GR-91 released

Figure 2 — The Heathkit AR-3 was originally released in 1955.
[Photo courtesy of universal-radio.com]



in 1961 for $40 in kit form, the solid-
state SW-717 released in 1972 for
$70, and the amateur band-only
HR-10 released in 1961 for $75 in kit
form. Of the low-cost Heathkits, only
the GR-81 and GR-91 lacked a power
transformer for user safety because of
the risk of a hot chassis causing ac
shock. The HR-10 was a major step
up in performance over the other
receivers listed. It had seven tubes,
but unlike the others, it lacked a built-
in speaker.

Allied Radio Knight Kits

Heathkit's primary competitor in the
1960s was the Knight Kit line from the
Allied Radio Company, located in Chi-
cago, lllinois. They sold kit-form
receivers in 1957, starting with the
Space Spanner receiver for only $16.
The receiver was a hot-chassis,
three-tube regenerative design, but it
came with a cabinet and a built-in
speaker. For a bit more, the Space
Master also premiered in 1957 for
$25 in kit form. It only had two tubes,
but it used a power transformer. It was
also a regenerative design.

In 1961, the more impressive-looking
R-55 receiver became available for
$60. It became the R-55A in 1965,
and the name held until 1968 with
few changes at the same price. This
receiver was a superheterodyne with
six tubes and a power transformer.

Figure 3 — The National NC-60 was originally from 1957.
[Photo courtesy of universal-radio.com]

RadioShack

RadioShack built a few low-cost
receivers using the Realistic trade
name. The DX-75 was sold from 1965
to 1966 for $70. It used four tubes but
had a power transformer and silicon
diode rectifiers. The band spread was
not calibrated for the amateur bands.
It just read from 0 to 100. The
DX-100, which was on the market
from 1981 to 1984, and the DX-120
Star Patrol, which was on the market
from 1970 to 1971, were both solid
state. The DX-100 cost $100, but it
had a built-in speaker and a ceramic
IF filter. The DX-120 was only $70
and did not have calibrated band
spread, but it did use a field-effect
transistor (FET) RF amplifier.

National

National made two inexpensive, but
functional, receivers: the SW-54,
available from 1950 to 1957, and the
NC-60 (see Figure 3), available from
1957 to 1964. Both receivers were
hot-chassis designs made with five
tubes, a 12BE6 converter (mixer-
oscillator), a 12BA6 IF amplifier and
BFO, a 12AV6 detector and first
audio, a 50C5 audio output stage,
and a 3575 or 35W4 rectifier. The

NC-77X was very similar to the
NC-60, but with a new case, and the
NC-77XW in a walnut wooden case.
In my opinion, the SW-54 and the
NC-60 are a step above many similar
five-tube ac/dc receivers. Although
the band spread did not have calibra-
tions other than a 0 to 100 scale, the
owner's manual for the NC-77X and
NC-77XW had a chart to provide ham
radio and SWL band calibrations.

Eico

Eico mainly made test instruments,
Novice-class transmitters, and other
kits, but they also made an entry-level
receiver called the 711 Space Ranger
(see Figure 4), first introduced in
1967. The receiver was sold wired
and ready to use for $70 or as a kit for
$50. The 711 covered 0.55 to 30 MHz
and included an S-Meter (only func-
tional on AM), a built-in speaker, an
uncalibrated band-spread control,
and a 'a-inch headphone jack.

Hammarlund and RME

Hammarlund and RME did not enter
the $100-and-under market; the
lowest cost Hammarlund after the
beginning of the Novice-class license
was the HQ-100 general-coverage
receiver with amateur band spread in
1956 for $169. RME had no low-cost
receivers when the Novice license
became available.

Figure 4 — The Eico 711 Space Ranger was originally released
in 1967. [Richard Post, KBETAD, photo]
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Al Brogdon, W1AB

100, 50, and 25 Years Ago

May 1921

=The cover photo is of operator 1HX, with her headphones on.

= The editorial, “Another Poindexter Bill,” reports that Senator Poindexter introduced
a bill that would put amateur radio stations under the control of the US Navy,
which has attempted to close down ham radio in the past.

= The editor's note in “The Antenna,” by John C. Stroebel, Jr., 8ZW, comments that
“We do not know nearly as much about what is good aerial design as we do
about the design of the rest of our apparatus,” and highly recommends reading
the article.

»“The Resonant Converter,” by Walter S. Lemmon, describes the device he devel-
oped, and has used for some time, to produce the desired high musical tones in
his transmitter.

May 1971

=The cover photo shows Dave DeMaw, WN1LZQ, listening to a 2-meter repeater
using a handheld receiver.

= The editorial uses humor to point out how the ARRL Board listens to the (widely)
divergent views on the various issues in ham radio at its meetings, and strives to
reach the best decisions.

= Kenneth Macleish, W7TX; Henry O. Pattison, W7EFV, and Roy C. Hejhall,
K7QWR, present “The Rec/Counter,” a compact counter built with three inte-
grated circuits that show you the frequency of an incoming signal.

=|n “An FM Listener's Potpourri,’ Douglas Blakeslee, W1KLK, discusses various
aspects of listening to ham FM signals to help the ham FM newbie.

= Jerry Hall, KIPLP, and Gus M. Wilson, W1NPC, explain “A Single-Band Converter”
that can be built to tune any of the HF ham bands with its output at 1600 kHz.

= James Lawson, W2PV, shares “Simple Arrays of Vertical Antenna Elements” and
their optimization using computer antenna modeling.

= Gary O. White, WA4UNW, built “The RTL-1 RTTY Converter” using resistor-tran-
sistor logic.

=L ewis McCoy, W1ICP, discusses “Some Plain Facts About Antennas, Feeders,
and Transmatches.

=|n “Phone Patching and the Telephone Network,” George P. Schleicher, WONLT,
explains some of the fine points of telephone transmission to help get the best
quality with your ham phone patches.

May 1996

= The cover photo shows Mark Gummer's, N2IQU, 48-foot EME dish that he
assembled from government-surplus scrap, in order to create a powerful pres-
ence on 144, 432, and 1296 MHz EME.

= The editorial asks, “Is There a Spectrum Shortage?” and reports on the four en
banc meetings of the FCC Commissioners.

=|n “Up Front in QST Sam Garshofsky, W2PWF, shares two photos of the B-29
World War Il bomber, Sentimental Journey, which he saw in the Pima Air
Museum in Tucson, Arizona. Underneath the aircraft’'s nose is the Federal Avia-
tion Administration (FAA) registration number, K4OK.

=|n “lll Winds Blow," Jerry Herman, N3BDW, and Rick Palm, K1CE, review the
1995 hurricane season and the communications assistance provided by hams.

= Bill Carver, KBOLG, shares “A High-Performance AGC/IF Subsystem,” to help
hams reach exceptional receiver performance.

=“Computer Control for Ramsey's FX-146 and FX-440 Transceivers,” by Richard
Kowalsky, N7RAY, and Mike Jamieson, KB7QCQ, reports on the addition of a
small microprocessor to those radios to *hot rod” their performance.

=In “Hamming in the Kyrgyz Republic,” Drew O. McDaniel, WBMHYV, shares how he
overcame official and practical obstacles to operate from the former Soviet
Republic during his travels.
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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:

+ N1BPX
*KB1CD
N1CEB
N1EDN
K1EE
N1ELK
K1EYG
*N1ILB
« KC1M
SWIMA
SKIMW
KiPO
N1RJ
N1RZE
NC1T
KA1TKS
N1VOA
* N1VPA

NIWVU
K1YLD
KATYVU
WA2ADZ
KA2BCF
W2BP
K2BPK
WaCCY
KX2D

* KG2DR
WA2HBA
N2IF
walot
«WA2JAL
KC2KI

« WA2NAJ
N2PCB
$K2PPO
W2QXA
W2RMB
K2uTI
N2wDyY
AB3AS
N3AVR
W3BIR
WA3CEJ
KW3F
N3GWN
W3HBM
«W3IUZ

K30IU
KB3PDT
N3PED
K3PXC
KC3RA
W3sDZ
WASTIG
$W3VUH
K4AHK
N4AVY
W4BUR
NU4C
K4CKQ
W4FQT
KA4GCW
NAGZS
KB4HHX

Marble, Chester B., Ashland, MA
Calandrello, Nicola A., Andover, MA
Ryan, James F., Westport, CT
Douglas, Charles J., “Senny' Woburn, MA
Eckelmeyer, Edward H., lll, Skillman, NJ
Ouderkirk, John T.“Oudi" Jr., Westerly, RI
Rodzen, Henry J., Fall River, MA
Case, Stuart, Mystic, CT

Mick, James L., Kansas City, MO
Lajoie, Edward V., Marstons Mills, MA
Wood, Mike, Louisburg, NC

Brackett, Peter O,, Indialantic, FL
Johnson, Roger D, Limington, ME
Bonfoey, Gene R., Cornville, AZ
Bowser, Frank, Meredith, NH

Dole, Roger W., Hermon, ME

Smith, Nancy, Wareham, MA
O’Flahaven, Wiliam M.,

West Palm Beach, FL

St. Clair, Charles “Mike” Rosedale, IN
Sanders, Scott G., Colchester, VT
Jarrett, Arthur E., Pittsburg, NH

De Monstoy, Herman L., Painted Post, NY
Toussaint, Richard, Medina, NY
Glatz, Lauretta A., Granville, NY
Freeman, Dennis L., Tucson, AZ
Schaible, Clifford W., Morristown, NJ
Guthrie, John J., Hamilton, NJ
Briggs. George R., Phoenix, AZ
Marande, Dennis J., Toms River, NJ
Killops, Robert J., Monroe Township, NJ
Onyskin, Alexander, Huntington, NY
Semersky, Michagl, Cary, NC

Glenn, Pete, Whiting, NJ

Vanca, Amelia E., Binghamton, NY
Ortiz, Charles, Sebring, FL

Webb, Norman J., Baldwinsville, NY
Landers, Maurice K. “Doc; Utica, NY
Burkhart, Rodger M., Rochester, NY
Apple, Richard M., Schenectady, NY
Hoefinger, Robert, Middle Grove, NY
Fisher, Britton A., Charlotte Hall, MD
Tonecha, John C., New Stanton, PA
Roberts, Barbara, Davidsonville, MD
Goelz, Chuck, Harleysville, PA

Brown, Robert C., Lansdale, PA
Ceccoli, Frederick, Jr., Wilkes-Barre, PA
Kidder, George W., Ill, Bar Harbor, ME
Anthony, Constantine A.“Gus,"

Qcean City, MD

Haden, Robert E., Irwin, PA

Rogers, Frank A,, Peyton, CO

Lahr, Lawrence W., Berwick, PA

Miller, Dale E., Manchester, PA
McCarter, Stephen L., Hebron, MD
Michael, Victor A., Muncy, PA

lzzo, Carmine M., Cleana, PA

Snyder, Robert F, Frederick, MD
Harding, William K., Jr.,, Matthews, NC
Gurkin, William H., Myrtle Beach, SC
Burnett, Joseph D, Jr., Middleburg, FL
Milward, Paul E., Ormond Beach, FL
Klapheke, Thomas G., Fort Wayne, IN
Baddley, Benny H., Oakton, VA
Lowndes, Thomas, Ill, Milledgeville, GA
Sherman, Peter C., Matthews, NC
Johnson, Kay G., Del Rio, TN

KvdJ
KD4INZ
KG4LAG
K4LlQ
KE4LYG
$KJAMP
WAMRX

KJAMTX
«WA4MYN
W4NE

&+ WANHL
KE4PBY
K4PXP
SKEARFT
W4RIQ
KU4SA
Kl4sil
N4SOR
WATWZ
N4TZH
WB4UTH
KB4WCX
KM4WJT
KS4WX

NAXML
KQ4YZ
NSBNX
$WSEMS
NN5G
N5GH
KGSKWC
K5MVS
NBNGC
WBSNOG
KBENTF
KC5RXO
$W5RXU
KASTFJ
NSVYS
N5XQK
W5ZNX
K5ZR
KI6BIQ
AGBCQ
ABBER
WBIS
WABOYL
N6PI
$KABR
WABRTP
*WBGSBE
KABWBH
NBZAI
KB7BWD
W7DJB
#N7FD
*KC7HHR
AD7HR
K7IYN
N70J
KD7RPP
WA7RYV
WB7SCD
AGTVY
N7XN

Friederich, Rudolf J., Knoxville, TN
Rybolt, Frances J., Kinston, NC

Neff, June M., Vine Grove, KY
Sachse, Glen W, Yorktown, VA
Meade, Jeffrey L., Ruther Glen, VA
Howard, Dwaine H., Hartselle, AL
Bollenbacher, Robert A,
Wilmington, NC

Bangs, Benny N., Piedmont, AL

Du Bose, James E., Knoxville, TN
Webb, John “Ted” Greenville, SC
Lauritsen, Neil H,, Sr, Clearwater, FL
Glass, Eula M., Georgetown, KY
Cullars, Walter L., Bradenton, FL
Lewis, Thomas C., Nashville, TN
Whisnant, Joe E., Lenoir City, TN
Chilcote, Ned T, Jacksonwille, NC
Henderson, Powell G, Deltona, FL
Kidd, David E., Front Royal, VA
Willoughby, Larry P, Greensboro, NC
Drennon, Donald P, Sunrise, FL
Buchanan, Rabert H., Jr., Columbia, SC
Carpenter, Louise T, Ocala, FL
Stinson, William D., Rock Hill, 5C
Jenkins, Herndon “Hank,'

Big Canoe, GA

Gagliardi, Bob, Myrtle Beach, SC
Livatino, Louis M., Jacksonville, FL
Davis, Robert L., Lamesa, TX
Saunders, Charles H., Louisville, MS
Kelly, Paul, Jr., Oklahoma City, OK
Hancock, George A., Sr., Florence, MS
Reese, Louis M.. Sr., New Orleans, LA
Winkle, Jerry H., La Grande, OR
Trahant, Jude H., Sr., Kenner, LA
Clahsen, Hans, Sierra Vista, AZ
Reed, Oscar “Russell” Sr., Winona, MS
Short, Kelly L., Clyde, TX

Temple, Dale E., North Little Rock, AR
Stevens, George, Tipton, OK
Weathers, Obie D., Jr., San Antonio, TX
Rentfro, Johnny E., Bartlesville, OK
Garrett, Donald F, Warner Robins, GA
McCain, Robert G., Dallas, TX
Hester, John B,, Eugene, OR
Gordon, Al, Hermosa Beach, CA
Seitz, Lee K., Lomita, CA

Slitzky, Irving, Springfield, MA
Fastenau, Charles W., Merced, CA
Dickinson, Jack A., Santa Barbara, CA
Wilbanks, James B., lll, Bossier City, LA
Johnson, Kenneth J., Eureka, CA
Pyzak, Edward A., Gilroy, CA

Ball, Christine F, Lompoc, CA
McComas, Scoit A., Oxnard, CA
Brayton, Edward C., Basin, WY
Burnett, Lowell J., San Diego, CA
Cole, James L., Stuart, FL

Bettis, Oliver L., Blackfoot, ID
Rennie, Charles A, Jr, Clarkdale, AZ
Scott, Gene E., Yakima, WA
McCaffrey, Bruce |., Poulsbo, WA
Enriquez, Miguel A,, Tucson, AZ
Bird, David P, Moore, ID

Leffler, Paul C., Beaver Dam, AZ
Zuckerman, Marc, Las Vegas, NV
La Belle, John "Dale;’ Bremerton, WA

WABAJI
AFBB
KABBFT
KDBECW
$WBFUP
W8GPA
KGBHF
KEBHJA
W8HO
waLzZw
NBMFN
NBNW
WASPLR
$WBBRUW
W8UBC
$NIAXJ
KAICVI
WASENO
* KBOENX
ABIEY
KIFPA
KBIHQX
NIJNN
NIJOH
NILCF
#KoLI
NILTD
$KAINPT
KT90
N9TDB
WOTRG
WIwWyY
WBDACX
KCOAN
KoCs
KDOEI
WAQFII
WOFRS
KCOGFJ
*+KCOIOQ
WB0JD
$WBCLBL
WORAA

KOREV
WBORIW
SWOSWK
NIGW
WBOWGT
VE3CJG

VESFOI

DF5DP

Miller, Walter E., Cincinnati, OH
Norman, Donald E., Elyria, OH
Kelleher, William B., Toledo, OH
Lambright, Mark D., Byron Center, M|
Grossoehme, Floyd, Cincinnati, OH
Rupert, John P, Jackson, OH
Scott, Larry D., West Portsmouth, OH
Fritz, Donald R., Dearborn Heights, M|
Benson, Randall J., Xenia, OH
Curtis, Ronald W.,, Dayton, OH
Collier, Rick, Batavia, OH
Lawrence, Harley, Homosassa, FL
McGuire, Patrick T., Georgetown, TX
Dittiacur, Dennis F, Westerville, OH
Norris, Carl Tommy, Sr., lowa City, I1A
Incarnato, Lauren R, Loudon, TN
Clouse, Rollie E.. Marion, IN
Haase, John F, West Melbourne, FL
Ashleman, George G., Oswego, IL
Hundt, Lester C., Milwaukee, WI
Schupp, George E., Princeton, IN
Shank, Stephen M., Richmond, IN
Niles, John N., Janesville, WI

Frank, J. Thomas, Indianapolis, IN
Diehl, Gene A, Fremont, IN

Glick, Donald L., Grabil, IN
Mullenix, David J., Fircrest, WA
James, Steve, Marengo, IL
Osborn, Ted H., Rosedale, IN
Becker, Michael G., Milwaukee, W
Greene, Terry R, Plymouth, IN
Gianotti, John L,, Saint John, IN
Wiles, John M., Andover, KS
Matthews, Stephen C., McKinney, TX
Gecewicz, Steve P, Parker, CO
Donahoe, William J., Ill, Saint Louis, MO
Jones, Robert G., Atlantic, |A
Osterloh, Warren R., Atlanta, GA
Lilleston, Donald L., Paola, KS
Graham, Linda S., Greenwood, NE
Downie, James “Jim," Aberdeen, SD
Johns, H.C,, Longmont, CO
Thompson, Richard L.,

Colorado Springs, CO

Bradt, Lawrence N, Jackson, MO
Miller, Cegil J., Wichita, KS
Figgins, Dorothy M., Las Cruces, NM
Michalski, David J.“Cy/" Clear Lake, MN
Haddock, Alvin D., Bayfield, CO
Campbell, Glen D., Belleville,

ON, Canada

Digweed, David J., Vineland,

ON, Canada

Notthoff, Norbert, Herne, Germany

¢ 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.
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IG-9700 | All Mode Tri-Band Transceiver

* VHF/UHF/1.2GHz = Direct Sampling Now Enters the VHF/UHF
Arena » 4.3" Touch Screen Color TFT LCD » Real-Time, High-Speed
Spectrum Scope & Waterfall Display = Smooth Satellite Operation

IC-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-7300 | HF/50MHz Transceiver

*RF Direct Sampling System = New “IP+" Function « Class
Leading RAMDR and Phase Noise Characteristics 15 Discrete
Band-Pass Filters  Built-In Automatic Antenna Tuner

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

IC-718 | HF Transceiver

= 160-10M** = 100W = 12V operation = Simple to use « CW Keyer
Built-in * One touch band switching # Direct frequency input
VOX Built-in » Band stacking register » IF shift » 101 memories

IG-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

IG-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 = Controller attachment to the main Unit

’WE’aE GoING BIG For our S0TH ANNIVERSARY WITH THE

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, Detachable Controller for Flexible 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-V86 | VHF 7W HT

* 7W OutputPower 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-2300H |

* 65W RF Output Power * 4.5W Audio Output « MIL-STD 810 G
Specifications » 207 alphanumeric Memory Channels ® Built-in
CTCSS/DTCS Encodle/Decode « DMS

VHF FM Transceiver

IC-7300

*0n most orders over $1040 in the continental US. (Rural locations excluded.) *

M @ﬁf%"/ aﬁ@l [kmm @mﬁ
2"° Place 3FP Place
IC-2730A

Entering is Easy...

hamradio.com/50

Fules apply. No purchase necessary. Void where prohibited.
For Official Rules please visit hamradip.com/50,

*Except 60M Band, ***

4™ Place _
$50 GC

Vehicle shown not actual vehicle.

Frequency coverage may vary. Refer to gwner's manual for exact specs. *' Optional UX-8100 required. The lcom logo 15 a registered trademark of lcom Ing
Toll-free including Hawaii, Alaska and Canada. All HRO B00-fines can assist you I the first line you call is busy, you may call anothar, Prices, specifications and descriptions subject to change without nofice.



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) & MPYD (Multi-Purpose VFO Quter
Dial) « PC Remote Control Software to Expand the Operating
Range = Includes External Power With Matching Front Speaker

™ 14155000

FTDX10 | HF/50MHz 100 W SDR Transceiver

* Narrow Band and Direct Sampling SDR * Down Conversion,
9MHz IF Roofing Filters Produce Excellent Shape Factor «
5" Full-Color Touch Panel w/3D Spectrum Stream = High
Speed Auto Antenna Tuner « Microphone Amplifier w/3-Stage
Parametric Equalizer » Remote Operation w/optional LAN Unit
(SCU-LAN10)

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 TCXO

FTDX101D | HF + 6M Transceiver

= Narrow Band SDR & Direct Sampling SDR = 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
Gengration 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 = Stable 100
Watt Output with Efficient Dual Internal Fans = 32-Bit IF DSP
Provides Effective and Optimized QRM Rejection = Large Dot
Matrix LCD Display with Quick Spectrum Scape = USB Port
Allows Connection to a PC with a Single Cable « CAT Contral,
PTT/RTTY Control

FTM-300DR | C4rFM/FM 144/430MHz Dual Band

+50W Reliable Output Power « Real Dual Band Operation (V+V,
U+U, VU, U+V) * 2-inch High-Res Full Color TFT Display »
Band Scope = Built-in Bluetooth = WIiRES-X Portable Digital
Node/Fixed Node with HRI-200

= 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

FT-818ND | HF/6M/2M/440 All Mode Portable Xcvr

+ Ultra-Compact/Portable « Multi-Color Easy to See LCD + 208
Memory Channels/10 Memory Groups = Built-in Electronic
Keyer # Internal Battery Operation Capability « Two Antenna
Connectors « Built-in High Stability Oscillator +0.5 ppm

® 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 | 2m/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-70DR c4rm/FM 144/430MHz Xcvr

= System Fusion Compatible = Large Front
Speaker delivers 700 mW of Loud Audio Output
+ 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 C4rM/FM 144/430 MHz Xevr

« 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 | 7144/430 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

(Gomact HRQ for promotion details. Toll-free including Hawali, Alaska and Canada. All HRO 800-fines can assist you. If the first line you call is busy, you may call another. Prices, specifications and descnptions subject 1o change without notice,



Air Boss Antenna Launcher

www.krd4loairboss.com
See Video

o top

For

Let’s bring these radios back!
T5-930 & TS-940 Supply Upgrade Kits

New TS-930 switching supply & AVR Board

Compudigital

kéiok.com Industries’

Advanced Specialties Inc.

‘New Jersey's Communications Store"
YAESU = BAOFENG = MFJ = UNIDEN =« COMET
...and much, much more!

’ HUGE ONLINE CATALOG! ‘
www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Racks, Rack Cabinets
& Accessories

Audio, B+, Filament & Power
Transformers & Inductors

Plastic, Die-cast & Metal Enclosures
_ Aluminum & Steel Chassis

www.hammondmfg.com

U.Ss. Canada
Tel:(716) 630-7030 Fax:(716) 630-7042 Tel:(519) 822-2960 Fax:(519) 822-0715

Precision Reference Standard
Verify the accuracy of your digital and analog
meters, oscilloscopes and other test equipment.

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

e A ‘ - "\
We stock the complete parts '

HF Amplifiers
list and PC boards for the HF B -TWl "
Motorola amplifier designs
featured in their Application
Notes and Engineering
Bulletins

Splltter !/ (‘:omblners
2to 30

Communication MHz
Concepts, Inc. Lo T

508 Millstone Drive, Beavercreek, OH 45434-5840 PSC-2H 1000W PEP
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ALFA ROTATORS
Alfa Radio Ltd 780-466-5779

Azimuth
Elevation

_E Ring

High Torque ® Self braking worm drive USB
720 degrees programmable limits simple wiring
.8 to 18 Volt small footprint for controller

Azimuth

DTMF decoder board with eight relays

B Remote control eight
devices via radio audio.
Password protection
against unauthorized
entry. Unique board 1D,
P Comes assembled

&3 with relays. 45" x 2.5",

Intuitive Circuits, LLC
Voice: (248) 5884400 ~ DTMF-8 §119
hitp:/fwww.icircuits.com Visa « MC « Prepayment

Fun and affordable kits from
Pacific Antenna

Mini SWR Indicator

aradio.

WWW.ALFARADIO.CA

Tracar him' == See our selection of quality

Tonna Digper il Kits starting at $5
www.qrpkits.com

LDG

E€lectronics

REMOTE TUNERS
DESKTOP TUNERS
ZERO POWER TUNERS

Z-100Plus/IC-705

Zero Power Antenna Tuner
125 Watt power handling, 2000 memories
Full tunes take an average of only 8 seconds.
Now includes 8 AA heavy duty batteries, stereo
interface cable, and BNC to PL-258 coax cable.

CORPORATION Lz 20 s2914

4 Engineered Towers LM-354 18 §5,255
Tashjian Towers are engineered to hold today's LM-354HDSP 45 $9.416
bigger amateur antenna. Tashjian Towers are rated LM-470 24 $10,613

5 ;o mssis;:le cur:jenit AN?I EIARS Zzgétanfiz:jrd, LM-584 13 $11,393

ev. “H". Stamped plans to your specific win

speed, topography are available by experienced sl i il
registered professional civil engineers, DX-T0HD 70 $23,357
Superior Strength DX-86 20 17,115
Tashjian uses ASTM A513 1026 Type 5 tubing for |- DA ooHD 3 LI
tower legs. This high strength tubing allows for DX-100 4 $20652
larger antennas at code wind speeds. W towers DX-100HD 40 $32,773
have pulley frames on one side, LM tower 2 sides, TM-370HD 28 §12,849
and DX towers all three sides. TM-430HD 42 §17.211
All Tashjian Towers include the tower base, an TM-5100HDR 12 $27,81

operation manual, and winch, Delivery or lead time
are 3 months but currently building towers to ship from stock. Cost to ship a Tashjian
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.)

2765 5. Temperance, Fowler Ca 93625

Phone: (559) 834-4300

www.tashtowers.com * Email Norman@tashtowers.com for personalized service

Z-100A

Plug & Play Operation
Features 10:1 SWR tuning range that matches
dipoles, verticals, end-fed wires, G5RVs or even
an off-center fed. Goes anywhere with your HF
radio... desktops, parks, islands, or tall summits.
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Custom or Ready-Made

7~ Serving You Since 1989

@ A FOR PREMIUM
(CABLE X-PERTS, INC.  ELECTRICAL
. Connecling You to the World... § PERFORMANCE

A Name You Can Trust FROM
1.800-828.3340 YOUR EQUIPMENT

Private labeling at no charge.

Our quality prodncts are also carried at:

We take great pride in our work!

Coaxial Assemblies

Visit us on-line for cable
selection and great prices.

Made in the USA

. Direct burial cables with glued heat shrink tubing. .
Contact us for details.

www.CableXperts.com



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-1V - $709.95
The Most Popular Rotator
in the World!

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
PS5l for maximum reliability.
Precision indicator potentiometer. 1
Ferrite beads reduce RF susceptibility. Cinch p!ug
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'/1s".

HAM-VI - $809.95 with DCU-2

HAM-VII - $959.95 with DCU-3

HAM IV and HAM V Rotator Specifications

Wind Load Capacity (inside tower) 15 square feet

Wind Load (wimast adapter) 7.5 square feet

Tuming Power 800 in.-Ibs,

Brake Power 5000 in.-lbs.

Brake Construction Electric Wedge

Bearing Assembly Dual racel/96 ball bearings
Mounting Hardware Clamp plate/steel U-holts
Control Cable Conductors 8

Shipping Weight 26 Ibs.

Effective Moment (in tower) 2800 ft.-lbs

New!

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

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.

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.

TAILTWISTER

SERIES II - $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 plugat “==— " 7
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,
218" max mast. MSHD, $139.95. Above tower
heavy duty mast support. T2X, HAM-IV, HAM-V,
HAM-VI. Accepts 17/s-2%s" OD.

T-2XD2 - $979.95 with DCU-2

T-2XD3 - $1039.95 with DCU-3

TAILTWISTER Rotator Specifications

Wind Load Capacity (inside tower)
Wind Load (wimast adapter)
Turning Power

Brake Power

Brake Construction

Bearing Assembly

Mounting Hardware

Control Cable Conductors
Shipping Weight

Effective Moment (in tower)

Hy-Gain Programmable DCU-3
Digital Rotator Controller
DCU-3 - $499.95

20 square feet

10 square feet

1000 in.bs.

8000 in.-lbs.

Electric Wedge

Triple race/138 ball bearings
Clamp plate/steel U-bolts

8

31 lbs.

3400 ft.-lbs

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 x8D".

110 VAC. Order DCU-3X for 220 VAC.

Order DCU-2X, for 220 VAC.

DCU-2 Digital Rotator Controller — $459.95
Like DCU-3, but less programmable memories. 110 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.

hy-gain.

hy-gain. HF Rotators

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, tz__-_

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

CD-4511 Rotator Specifications

Wind Load Capacity (inside tower)

Wind Load (wimast adapter)

Tumning Power

Brake Power

Brake Construction

Bearing Assembly

Mounting Hardware

Control Cable Conductors

Shipping Weight

Effective Moment (in tower)
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,

8.5 square feet

5.0 square feet

600 in-lbs.

800 in.-lbs.

Disc Brake

Dual race/d8 ball bearings
Clamp plate/steel U-balts

8

22 lbs.

1200 ft.-lbs

AR-40 Rotator Specifications

Wind Load Capacity (inside tower}
Wind Load (wimast adapter)
Tuming Power

Brake Power

Brake Construction

Bearing Assembly

Mounting Hardware

Control Cable Conductors
Shipping Weight

Effective Moment (in tower)

AR-500 Rotator/Controller -
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-

3.0 square feet

1.5 square feet

350 in.-tbs.

450 in.-Ibs.

Disc Brake

Dual race/12 ball bearings
Clamp plate/steel U-bolts

5

14 lbs.

300 ft.-lbs

$169.95

proof one piece cast aluminum housing with precision

position.

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

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_0906190S



Getlgreatiquality/receive audio\with!a:.
--bhilDSP'noiseicanceling product!

- 20W audio and parametric equalisation on all units
= Much improved audio for those with hearing loss

- Simple control of all audio functions

- - Basic 20W EQ units: EQ20, EQ20B* (use with your
g;al In-Line or Compact In-Line unit)

W DSP noise canceling EQ versions: EQ20-DSP,
Q20B-DSP* *Denotes Bluetooth on input

r | .r' | I ;I -l 1
plified DSP noise
canceling in-line module - Separate
_ mono or stereo input and outputs ¢
"H A L il ] e . . U

..... Simple controls
Use with speakers
or headphones
Line/speaker level
inputs - Use mobile
with AA batteries
processing on all
di s - Enjoy clear receive audio!
GigaParis .1.256-428-4644 £5°F

- Power on, ;
‘audio overload LED
- Audio bypass feature

DX encINEERING

DXEngineering.com -1-800-777-0703 Wwwwibhizltdfcem)

.JTHE WIREMAN, INC"

b TTEREFRTIFIEI DIFIALITY T

800-727-WIRE (9473

Still, going strong after 35 years! The “Keywords” for

“Certified Quality” Wire, Cable, Connectors, Accessonies,and

customer service. See it all at www.thewireman.com
Tech Help: 864-895-4195 or info@thewireman.com
SOUTHWEST US? Call 405-376-9473
TOP WIREMAN dealer CLEAR SIGNAL PRODUCTS
www.coaxman.com ¢ orders @coaxman.com

Radio Direction Finder

KN2C DF2020T Kit
Useful for 100~1000MHz

Map Plotting Program .
On Google Earth™

with GPS Data

On Sale $398 - ]
www.kn2c.us

Still Struggling With
Your 20-Year-Old
Repeater Controller?

More Power, More Features
Less Money
State-of-the-Art Repeater
Controllers and Accessories

rcom

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

: _Suml'lle' _- J
cD & USB stick

US $49.95 / Euro 49.95

Radio Amateur Callbook
PO. Box 1170,
34216 Baunatal, Germany
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Since 1920, the most complete and most accurate
Amateur Radio callsign database. More than 1,600,000 listings!

Radio Amateur Callbook

Summer 2021

The most comprehensive
interface

Multi-lingual: English, Spanish,
German and French selectable
Runs directly from CD or USB,
no installation needed

More than 250 detailed
Amateur Radio prefix maps
Beacon scheduler for the
IARU/NCDXF beacon system
Loads of additional features
More than 60,000 QSL
manager listings

Summer 2021 Edition available
in May

Available from your local

radio store ARRL and at

our website www.callbook.biz
For the whole story see our
website at www.callbook.biz




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 Power Supplies

World’s best and largest selection of clean, no RF hash, no RFl power
supplies designed specifically for ultra-reliable ham radio communications

e aranty - wrsazzomv 30 Amp, 4-16 Volts Adjustable,
e $99.9% Volt/Amp Meter, 5W x 21/2H x 6D"

No Matter What™ limited »
wartany. We wil repait or . Ham Radio’s Best Seller!
IERIace YOl HIEY ¢ MFJ-4230MV is ham radio’s best selling and most compact switching power
(at our option) for a full year. 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,
75-Am PS, $289.95 or for your next business trip or vacation.

MFJ-4275MV MFJ-4230MV gives 25 Amps continuously or 30 Amps surge at 13.8 VDC.
Qﬁgcﬁﬂgﬁ"t Voltage is front-panel adjustable from 4 to 16 VDC.

power supply Add a pair of PowerPoles™ Selectable input voltage of 120 or 240 VAC at 47-63 Hz lets you carry it with

gives 75A MFJ-4230MVP, $119°5, you and use it worldwide.

3,?.,};{53;\“5_ PowerPoles™ on back. a Front-panel rocker switch lets you chooseoAm or Volt meter for continuous
Great for ALS-500M amplifier. MFJ-4230MPF, $1099. m?mtci)nr;g. Cﬂczoll..o;agorartrz‘%n with excellent 75% efficiency. Extra low ripple and
Adjustable output 4-16 VDC. 110/220 PowerPoles™ on front. [ :a FRIBSUGICES UG :

VAC. Binding posts, quick connects, It’s quiet! Continuous air-flow gently cools the power supply and a heat sen-
PowerPoles™, ci?‘aretle lighter socket g’f‘Fng-dBZsSgDMI', = =" sorincreases the fan speed if the temperature rises above 70 degrees celsius.
on front. Battery charger gives s 2EG 5

charging current of 20A rmax, MFJ-4230MVP but has Over-voltage and over-current protection fully protects your transceiver and
5A cgnt?nuous, 93/4W x 5'/2H x 91/2D", bright orange LCD digital has ALARM LED. DC output is 5-way binding posts on the back so you can
Only 10.5 Ibs. volt/amp display. power your HF, VHF, UHF transceiver and accessories with ease,
45-Amps, $1 35-Amps, $149.95 35-Amps, $169.95 15-Amps, $79.95
MFJ-4245MV it : MFJ-4235MV o MFJ-4035MV  [riewsestsssmse—e  MFJ-4115 Tiny!

Switching power switching power RS- 3ﬂ 19.2 Ib. trans- B ERRE 17Asurge, 15A cont.

supply gives supply gives 35A S I former delivers e . 13.8 VDC. 110/ 220

454 surge/40A surge and 30A (GO  35A max, 30A e el VAC. 33aW x 27/ H

continuous. 9-15 : continuous. 4-16 \ ‘n‘ continuous. 1-14 X7 34D", 1.5 1b.

VDC out. 85-260 VDC with 1% : VDC out, 110 5-way posts. Switcher.

VAC in. Low ripple, highly regulated. voltage regulation. < 9 mV peak-to- VAC in, Highly regulated, 1% load requ- MFJ-4215MV, $79.95. 4-16 \VDC,
5-way posts, cig lighter, quick connects. peak ripple. AC input 80-125 or 200- lation. 1 mV ripple. 5-way binding posts, 15A surge, 13A cont., backlit volt/amp
51bs., 7'/2W x 43aH x 9D". 240V, TW x 41/aH x 83/4D", 4 |bs. quick connects. 91/2W x BH x 934", meters. 90-125V/200-240 VAC. Switcher.

25-Amps, $119.95 25-Amps, 99.95 25-Amps, $109.95 28-Amps, $99.95

MFJ-4225MV S MFJ-4125 gives MFJ-4125P —_— MFJ-4128
Switching power el 25A surge, 22A gives 25A surge, 28A surge, 25A
supply gives 25A n n continuous. 13.8 22A continuous. cont. at 13.8
surge, 22A continu- T VDC switching 13.8 VDC VDC. AC input

ous. Adjustable power supply has switching power voltage 85-135/170-260 VAC. 5-way

9-15 VDC output, 5-way binding posts on front panel and  supply front has 2 pair of Anderson binding posts, cigarette lighter socket,
85-260 AC input. quick connects on back. 3.5 Ibs. Super  PowerPoles™ and 5-way binding TW x 21/sH x 712D", 4 Ibs.
Large 3" dual Amp/Volt meters, Binding compact 5'/2W x 2/zH x 534D inches posts on front. Quick connects on MFJ-4218MV, $119.95. 0-24 VDC,
posts, Cigarette lighter socket. 3.7 Ibs.  fits anywhere. back. 3.5 Ibs. Super compact 18A@13.8/9A@24 VDC. Backlit V/A
5'/4W x 41/2H x 6D inches. 512\ x 2'/2H x 5%4D". meter. 110/220 VAC.
™ - - -
MFJ PowerPole MFJ High Current DC Multi-Outlet Strips
Splitters Power multiple transceivers/accessories from a single DC power supply
MFJ-1104, MFJ-1118, : e : == MFJ-1129, Ve
$5495, $99.95. Power e $139.95. 10 out-
FPowerPole™ two HF andfor VHF lets. Installed fuses:
Splitter. 30 Amp rigs and six acces- two 1A, three 5A,
fused input. Outputs sories from rig's 12VDC supply. 35A high-current and 15A three 10A, two 25A, one 40A. Outlets 1, 2, 4-8 are
fused at 25, 10, accessory binding posts, Voltmeter, on/off switch. Master PowerPoles™. Outlet 3 is a 35A high current binding post, outlet
5A. Open fuse indicator fuse, RF bypass. 9, 10 are 15A binding posts. On/off switch, 0-25 VDC voltmeter.
230W x 3Y4H x 1D". MFJ-1116, P SR e 121/2W x 11/aH"
' $69.95. Like i MFJ-1128, P -
MFJ-1107, $599%, MFJ-1118 but 15A . $129.95. 12 fused "
40 Amp fused binding total, 8 pairs 5-way PowerPoles™: three
posts input. 4 fused posts. “On" LED, 0-25 VDC voltmeter. 1A, four 5A, four 10A,
PowerPole™ outputs. MFJ-1112, . one 25A, one 40A. Switch. Meter.
Two 2.1 mm center positive :Ms:j'?f Like A LA 1EN, ANNE.
wer jacks. =J-1116 but 6 Z 8 fused PowarPoles™:
po pairs 5-way binding One 1A, three 5A, two 10A,
MFJ-1106, posts, no meter or switch. 121/2W x 23/aH x 21/2D". one 25A, one 40A. Switch.
$499%5, One in, six MFJ-1117, $79.95. High- Voltmeter. 9W x 11/4H x 2%/4D".
out PowerPoles™ current. Powers four HF/VHF MFJ-1124, $79.95. Four pairs
2 30A total. 7 sets radios simultaneously -- two at 35A PowerPoles™ , two pairs 35A
mating connectors included. g?NA egﬁ'h agg two at 35A combined.’ high current binding posts.
x 2H x 3D".

Add shipping, Prices and specifications subject to change, ©2016 MFJ Enterprises, Inc. MFJ_4230MV_110414_QST_09061905
» 1 Year No Matter What™ warranty » 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 visa [l o ) Rep el
Phone: (662) 323-5869 u Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. ~ kal
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Shop Cycle 25 products
online at arrl.org/shop.

" Cycle 25 T-Shirt

These comfortable t-shirts featuring

. ~ the ARRL Diamond and Cycle 25 'on the

front left chest and a large imprint of the

* colorful, eye-catching ARRL Cycle 25 logo.
.on the back. A perfect addition to-your

ham radio wa'rdrobel

Cycle 25 Cappuccmo/Soup Mug

These oversme‘d versatile, durable ceramlc
.'mugs are for more than just cappuccino or -

ydur favcjﬁte soup.. Featuring ARRL Cycle
25 artwork on both S|des the bowl- shaped
desngn stylishly holds 18 ounces

Cycle 25 Flying Disc

O_ur dog-safe neon-orange flying disc is

a fun way to celebrate Cycle 25 with your-
canine or human friends at the beach,
pagk, or in your backyard. ¥ il

) Cycle 25 Hat '
4 Our casual, golden yellow Cycle 25. hat is

_sure to be a warm-weather favontel

. .
bR

AR

the national association for

” amateur radio®




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 world!

It’s an efficient, all
band 102 foot long
antenna — shorter than
an 80 Meter dipole. Has
32.5 foot ladder line
MFJ-1778 matching section ending in

$69 95 S0-239 connector for your coax
]

feedline.

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.

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
ground.

Fully assembled with ceramic end and
fiberglass center insulators. Hang and Play™
—add coax, rope to hang and you're on air!

MFJ-1778M, $59.95. Half-size, 52 foot
G5RV JUNIOR for limited space. 40-10 Meters
with tuner. Full 1500 Watts.

MFJ All Band Classic Doublet

MFJ 102 foot all

band doublet covers
160-6 Meters with
balanced line tuner.
Super strong custom

ik

fiberglass center

insulator MFJ-1777
$79.95

on 100 foot =

ladder line.

relieves stress
Glazed ceramic end insulators. 1500 Watts.

True 1:1 Current

Balun & Center Insulator

True 1:1 Current Balun/Center

Insulator forces equal radiator
MFJ-918
on high quality RG-303 Teflon®

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

X $39.95
coax and Teflon® SO-239.
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.

2-Position Antenna Switch

et MFJ-1702C, $49.95. 2-position antenna
0 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. 50-2308s.

- MFJ-16C086, $9.45. 6-pack glazed ceramic
end/center ant. insulators.
;’ ~MFJ-16B01, $24.95. Molded high strength
center insulator. S0-239.
MFJ-16D01, $9.95, 450 Ohm fiberglass
end/center insulator with ladder line stress relief
and S0-239 mount.

MFJ-18H100, $44.95. 100 feet, 450 Ohm
ladder line, 18 gauge copper clad.

80-10 Meter End-Fed Half Wave antenna

MFJ-1982HP

No tuner needed!
All band 80-10M EFHW antenna

Dual Band Dipoles

MFJ-17758, i

$99.95. Operate o - O
80/40 Meters with a .
short 85 foot dipole. , MFJ- 1775;5 \
Full-size on -‘

40 Meters with ( ) sgjggm ™

ultra-efficient
end-loading on 80 Meters. 1500 Watts. Super—
strong custom molded center insulator with
S0-239 connector and hang hole. Ceramic end
insulators. 7-strand, 14 gauge hard copper wire.
Mo tuner needed!

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.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 ¥sA [l =2 G2l (el
Phone: (662) 323-5869 = Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

Get-on-the air on all bands 80-10 Meters
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.

Smgle Band Dipoles

Ultra high
quality center
fed dipoles
give years of
troublefree
service. Custom
MFJ-1779A inioction-molded UV resistant
$79 .95 center insulator has built-in
160M, 265ft  S0-239 and hanging hole.

W Glazed ceramic end insulators,
e 1??99; 7-strand, 14-gauge hard
$59- copper antenna wire. 1500
80-40M. 135ft  Watts. Use horizontally or as
MFJ-1779C sloper or inverted vee. Simply
$39.95 cut to length with provided

2080, 35 . cutting chart.

i
SIS

Cover all bands with one single wire and no tuner!

EFHWSs 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.mffjenterprises.com
for 30 Watt QRP and 300 Watt models.

OCFD Dipoles

No tuner needed!

MFJ Off-Center Fed Dipoles use
MFJ's exclusive ExactRatio™
RF broadband transformer to
give low SWR and maximum
bandwidth on 40/20/10/6 Meters.

MFJ*ZMQZS A Guanella current balun kills
$89- feedline radiation, pattern distortion,
1500 Watts SWR shifts, RFI and noise pickup.
MFJ-2010 Insla_ll anywhere and get the same

g5 Ppredictable performance regardless
$69 " of feedline length. You get ground
300 Watts

reinforced gain over verticals. Use
horizontally, inverted vee, sloper.
98% efficient, 14 gauge, 7-strand
copper wire, ceramic end insulators.

Vﬂdt
nUsSA

O fIR

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_1778_MF.J_1982HP_021417_QST 09201905



The Radio Club of

Junior High School 22

Brmgmg Communication to Education Smoe 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.

RC OF JHS 22 NYC
PO Box 1052
New York NY 10002

| PROMOTING THE USE OF TEN METERS SINCE 1962

Ten-Ten International Net, Inc.
Awards - QSO Parties - Special Events - Paperchasing

ebcth

Elactronics Inc.

I 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

1349 Vernon Ter San Mateo CA 94402-3331

Professional

RF Patch

and connectors )

Full Line of Crlmpers &
RF Connectors at... ¥

www.Debcoelectronics.com

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. rwvantennastore.com
— Telephone —
(716) 434-9216
— Address —
6150 Crosby Rd, Lockport, NY 14094

SuperbHeadsets.com
800-634-0094

Warren Gregoire & Associates, Lafayette, CA - Since 1986
108 May 2021

Call Now 516-674-4072
email: crew@wb2jkj.org www.wbhZjkj.org

ARRL Field Day
June 26 - 27

YFIELD
DAY

2021

ﬂmwmmmﬂmmmkﬂwdMWMMWMMWMWﬂWmmmhM

’ the national association for

- 0’ amateur radio®

i ARRL

arrl.org/FieldDay




MFJ Magnetic Loop

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 has fast/slow tune manual
control.

MFJ-1780, $369.95. 20-10
Meters, 150 Watt Portable
24x24x24" box fan loop with

 MFJ 36-inch magnenc .'oop anten-
na lets you operate 7 to 22 MHz or
10 to 30 MHz continuously -- includ-
ing the WARC and MARS bands!

Antennas

Build your own Mag loop!

Motorized Butterfly Capacitors
Super low loss butterfly BT
capacitors, no rotating con- '@-«
tacts, all plates welded with 5% il
no mechanical electrical %
contacts. Anti-backlash
mechanism. DC motor
with gear reduction box. i
Handles at least 150 Watts
SSB/CW/Digital. 3f
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.
Auto band selecting remote con-

troller with SWR/Wattmeter. ?

4. p/n: 80-1782-2, $79.95.
Manual remote control,
fast/slow tune buttons.

Easily handles a full 150 Watts on carry handle. Fast/slow tune Buttsfly Capachors
SSB/ICW/DIgital for any transcelver.  control. See QST July 2019. 5. MFJA19, $79.95, 12-67 pF.

Lol or imlioc shace, Daliments. New 40-15M and 30-10M 300W High 6. MFJ-23, $109.95.18- /7
small 10ls, motor nomes, attics, trail- Eﬁ.c’encywek’ed LOOp Antennas 136pF )
i+ Carry it anywhere! Easy carry 7. p/n: 729-0142, $19.95.

Work exciting DX with low angle
radiation and local close-in contacts
with high angle radiation when

handle, fold-out feet, tripod mount  6:1 vernier gear reduction
bracket. Portable, lightweight 36x36x4". drive for loop tuning capacltor
Deluxe semi-auto controller with SWR/ 8. 36-inch Aluminum Circular Loop

mounted vertically.

Super easy-to-use! MFJ remote
control auto tunes to your desired
band. Fast/slow tune buttons, Cross- MFJ-1784, $699.95. 40-15 Meters.

Needle SWR/Wattmeter lets you quick-  MFJ-1783, $649.95. 30-10 Meters.
MFJ Magnetic Loop Tuners, 150 Watts

C  Turns wire or coax into A 13’ wire loop covers 30-20 Meters
a small, high efficiency (4' for 17-10M; 7' for 20-15M; 28’ for
multi-band transmitting 60-40M; 50’ for 80M). Tune any shape
magnetic loop antenna! loop -- circle, square, rectangle, etfc.
Work the world 3.5 to 30 A wire length gives about 1.5 to 1
MHz with a full 150 Watts frequency range (i.e.7-10, 18-28 MHz).
SSB/CW/Digital. No Easy-Carry handle.
ground, radials or counter- Mount for PVC Cross loop
poises needed. support on cabinet top. In-
A New larger matching  cluded tripod/mast mount.
capacitor is 313 pF. In- A. MFJ-936C, $349.95.
creases matching range.  Antenna current meter,
Butterfly capacitor has Cross-Needle SWR/Watt-
no rotating contacts. meter. 9'/:Wx5'/2Hx9'/.D".
Very quiet receiving antenna -- B. MFJ-935C, $299.95.

PVC Cross
_Loop support.

MFJ-58B, *59*

Wattmeter, no control line needed. Welded Low
loss butterfly air-variable capacitor. 300W SSB. with Integrated welded capacitor

and mast mounting brackets
p/n: 10-1786-11, $129.95. 1.05 inch
OD heavy duty tubing.

MFJ Low-Noise
Receiving Mag Loop
Clearly hear sig-

nals 50 KHz to 30

MHz you never /
knew existed. Power [}
line noise and static
disappears. Rotating
MFJ-1886 eliminates (¥

greatly peaks
desired signals.
Excellent antenna
and preamplifier balance gives deep
null. Gives excellent strong and weak
signal performance without overload.

[ * | iy

you'll hardly notice static crashes. High-
Q reduces QRM, overloading, harmon-
ics. Perfect for apartments, antenna

restricted areas and portable operation.

QRP Mag Loop Tuner

MFJ-9232 Tu’gs ";'fek
around a book-

pow ‘*é $6995 case, window,
tree, etc. info a

small, high efffc:ency 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 ¥

quiet reception. Hi-Q reduces QRM,
overload, harmonics. Great for apart-

ments, antenna restrictions, portable ops. 51 6995

VIDEOS: hitps./im.youtube.com/results 7search_guery=MFJ-9232

MBE

2

Antenna current meter. ;_ﬁﬂaaaMﬁFully protected state-of-the-art push-pull
\ ﬁ} gm Gali MMICs preamplifier gives you high

6'1:Wx5'/zHx9'/:D".
C. MFJ-933C, $249.95. “joop ires, / dynamic range, low IMD and 25 dB of
67/4Wx5'/-Hx9'2D". wire |clip low noise gain. Use inside or outside.

MFJ Tripods/Masts

Strong, black stee/ 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. fi. 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" dia. bottom.15 Ibs.
MFJ-1918, $69.95, 6'extended. 38”

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- collapsed, 6% Ibs.
AR-500 ories. Digital MFJ-1918EX, $109.95. Small tripod
display. with extension mast. 9'/2, 3.8 ft. col-
110/220 VAC. lapsed. */+"top, 1" bottom. 6.5 Ibs.

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, Ms 39759 /54 ISl = iy (R0l Tl s

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} 2021 MFJ Enterprises, Inc.
= 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

&=

made
nUSA



Introducing the
ARRL Field Day 2021
Collection

ARRL Field Day is the most popular on-the-air operating
event in amateur radio. Gear up and get in on the fun —
ARRL Field Day shirts, hats, tumblers, mugs, notebooks,
pins, patches, and more are available at
www.arrl.org/shop/FieldDay (while supplies last).

YFIELD
DAY

Keep it casual with
these classic t-shirts
featuring the 2021 Field
Day logo, a must-have
for your wardrobe!

ARRL Field Day is June 26 - 27. : | b

the national association for
For more information visit: ARRL amateur radio’
www.arrl.org/shop/FieldDay




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

MFJ Cobweb Antenna

6-Bands: 20/17115/1 2! 1 016 M...Outstanding Performance!

g

M\

Now Includes
6 Meters!!!

e ——

MFJ-1838

$459.%5

MFJ-1836

$269.95

300W SSB/CW

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 1/2 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 20/17/15/12/10/6 Meter Hexbeam

MFJ-1846

$559.95

20/17/15/12110/6 Meters

MFJ-1848

$779.95

Includes 40/30 Meters

New MF.J 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".
50-239s.

MFJ-918, $39.95

“ True 1:1 Current

-\ _balun & center insulator

. forces equal antenna currents
in dipole elements.

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.

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
service.

MFJ-1846, $559.95. 6 Bands:
20/17/15/12/10/ 6M, 2-elements
per band, full 1500W. 25 lbs.

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.mijenterprises.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.

3-Element Hexbeam

Six Stacked
Monobanders!

MFJ-1856

$729.95
byt

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 airf

i [ L] ﬁ_?
MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 /54 < B Rl vy
Phone: (662) 323-5869 & Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

o1 |88

Add shippin
+ 1 Year No

. 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_11081905



ALINGO

Quality. Style. Performance s

Water-
resistant

144/440/1200MHz FM FULL-DUPLEX
HANDHELD TRANSCEIVER

DJ-G7T

REMTronix, Inc.
17508 Murphy Parkway, Lathrop, CA 95330

GID: (209) 900-1296 (M : (209) 624-3153 (IERGIG): hitp://www.remtronix.com

(EED: alinco@remtronix.com BN : alincosupport@ remtronix.com

Whatever your favorite operating frequency, Alinco has a radio that’s
perfect for making the most of your budget. With a wide selection of
easy-to-operate, multi-band handheld and mobile radios, Alinco
delivers maximum value for your ham radio enjoyment!

A40MHz FM MOBILE TRANSCEIVER

DR-435TMkII

220MHz FM MOBILE TRANSCEIVER

DR-235TMKII

144MHz FM MOBILE TRANSCEIVER

DR-135TMKII

50MHz FM MOBILE TRANSCEIVER

DR-06TA

29MHz FM MOBILE TRANSCEIVER

DR-03T

(Digital mode not supported.)

REMTRZNIX

Products intended for properly licensed operators. Required products are FCC part 158 certified. Specification subject to change without notice or obligation.

4 Tigertronics Signalink USB )

Operate the WSJT-X FT8 mode plus most other
sound card modes including PSK31, Olivia, 85TV,
RTTY, VARA and CW to name a few!

When it comes to sound card interfaces, nothing beats the
SignalLink USB's combination of performance, value, and
ease of use! Whether you're new to Digital operation, or an
experienced user, the SignalLink USB’s built-in sound card,
front panel controls, and simplified installation will get the
job done right the first time—and without breaking the
bank! The SignaLink USE 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 sec what all the buzz is about!

®  Signalink usB

™ P

I‘- erfmnicsl (800) 822-9722 Order your SignaLink today at
_ﬂ_w* (041) 414-6700 www.tigertronics.com

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 _/

Mosley “Shorty 40"

The SF-402-A is a heavy duty,
smaller 2 element for 40 meters!
SMALLER In Size - BIG in Performance!

SF-402-A

* NO MEASURING ™
* PRE-DRILLED e
* COLOR CODED ey _
* 2 YEAR WARRANTY "S’**L.._ e
* 14 FOOT BOOM i S

* LESS THAN 48 LBS. ASSEMBLED

Call 800-325-4016

to REQUEST A CATALOG or E-mail from our Website

MOSLEY
ANTENNAS

...built to last!

AIRCRAFT GRADE ALUMINUM
ELEMENTS & BOOMS and
STAINLESS STEEL HARDWARE

STRONG!

AVERAGE IN USE
| LIFE OF 27+ YEARS
WITHOUT MAINTENANCE

FIND MORE Mosley designs at www.mosley-electronics.com

112 May 2021

to the latest
episode of ARRL's
On the Air podcast.

(©)
Sponsored by |[COM

Hosted by
Becky Schoenfeld, WA1BXY

1 1 | |
ekl l::l,-i....._m;-}r',fg_hﬁ,\_,,,_4;4_,,“]..,“”'.',!.1 II"‘;}MHI‘ TITEPeTR e

A ’ the national association for
n%n :‘ ARRL amateur radio’
‘L)

arrl.org/on-the-air-podcast




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 Feedt

Weather-proof
antennas, ground, rotator/antenna switch cables and

window feedthrough panels bring
D“"?.

hrough Panels

balanced lines, HF/VHF/UHF antennas, random wire
power into your hamshack without drilling through walls!

QOutside View

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-
sidefoutside stainless steel plates and attached to a 4 foot long, 3'/z inch high, /4

inch thick pressure-treated wood panel.

MEJ! mncml Window Feed TM’#M
: H34503

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 Universal Window Feedthroug

Four 50 Ohm Teflon® S0-239 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, Ram:lom Wire
Best Seller! 3 Teflon® g
coax connectors far HF/

i 4 pairs of high-voltage
VHF UHF antennas. Separate high

ceramic feed-thru

4 Balanced Line, 2 Coax

insulators for balanced lines

h Panel

MFJ-4603
5-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'/4 X 15! in). Adapts to
virtually any cable size. Seals out rain, snow, adverse
weather.

and MFJ-4604!

MFJ-4602 e ~ MFJ-4600 Givesbycu every
voltage ceramic feed-thru insulators and 2 coax connectors. possible cable
for balanced lines and longwire/ran- $79.95 5 Cables, any-size $89-95 connection you'll &
dom wire, Stainless steel ground post. 5 Adaptive Cable A R ; | ever need through MFJ-4605
Feedtﬁrus” Pass étz_ i i 4 }== | your window without drilling 1 7 95
6 Coax i any cable with connector: 2 cables holes in wall ~including UHF; s 9'
6 high quality Teflon® coax I with large connectors up to 1'/a x 15/ N and F coax connectors, bal-
connectors for HF/VHF/UHF inches and 3 cables with UHF/N MFJ-4604 anced lines, random wire, ground, DC/AC

MFJ-4601

$69.95

Bring cables through the eave of your house

antennas. Stainless steel ground

post. Full 1500 Watt legal limit. 20 coaK SennanioiE

Seals out weather.

MFJ-4616
| shuwn with standard full size
J vent (not included) it
replaces. For 6 Cables

o $34.95
! | MFJ-4613
H shown with standard half size

Jj J vent (not included) it

@

-

——Re

i
| e (a1

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
1Y4 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.

i
I

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 m Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

power and cables of any size for rotators, antenna
switches, etc.

$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
1'/ax1%/s 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.

"7

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

ol - ] = Jeayea)
fl®

Add shipping. Prices and specifications subject to change. ®2016 MFJ

MF

Enterprises, Inc. MFJ-4603_092308_CQST_10081905

= 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ



Ultimate

Crimp Kit™
> Box --

"o ?ﬁﬁaﬁ@

station in a
o]gL] \\I'h

J or, without radios.
Check ufbcmc,‘l ge assortment of
o fg & v cﬁh uild your own!

[ Quickstick™ )

“Hamstick” style mobile
antenna. Available from|

'L_

6M to 75M.
Made in the USA )

Powerpoles &
DC Connectors

FREE SHIPPING

on all orders over
$73.00 to any United
States address.

h TestE vipment

HybridDX™ HF antenna.
Get on 6M to 160M in
less than 80 fi.

Play-Series™ System
Modular system with meters, usb,
powerpoles, switches and more.

([ Connectors )
& Adapters

www.qsradio.com



“Best thing since sliced bread!”
/| " More hams use MFJ analyzers than all others in the world!

MFJ-269D ... 280 KHz - 230 MHz plus 415-470 MHz, 12-bit A/D

New and improved. Now Measure SWR  adjustments smooth and easy.
covers 280 KHz to 230 MHz B=— and loss of coax 12-bit A/D converter gives
and 415 to 470 MHz and , with any charac-  much better accuracy and
2200 Meter band! ~ teristic impedance resolution than common 8-

Instantly gives you a com- - (280 KHz to 230  bits -- MFJ-269D exclusive!
plete picture of your antenna. . MHz) from 10 to Built-in frequency counter,

Read SWR, return loss, - over 600 Ohms.  battery saver, low battery
reflect-ion coefficient, match Measures warning, Ni-Mh/NiCd charge
 inductance in uH  circuit. 4Wx2Dx6%4", 2 |bs.

NC“MFJ 269D

*419°°

coax loss in dB,
length of coax
and distance to
short or open in
feet (it's like a

efficiency at any frequency i

simultaneously. bug;ngDR) ' . and capacitance  Use ten aA batteries or 110
Read Complex Impedance cajculator™ ~ in pF at RF fre- VAC with MFJ-1312D, $19.95.

(100 KHz to 230 MHz) as calculates coax - quencies, 100 MFJ-269DPRO™

series equivalent resistance  |ine length in ~ KHz to 230 MHz. SWR Analyzer

and reactance (Rs+jXs) or as {aqt given High contrast ~ MFJ-269DPro,

magnitude (Z) and phase degrees and LCD gives preci-  $459.95. Like MFJ-

(degrees). Also reads parallel \ice versa for ' | sion readings and 269D, but UHF

range covers 430
to 520 MHz. For
commercial work.

equivalent resistance and
reactance (Rp+jXp).
Determine velocity factor,

(MFJ- 259D . . . World’s Most Popular Antenna Analyze:)

'\lc‘\\" MEFJ-259D New and im- (degrees). drive tuning.
— 531 995 proved, now covers Determine velocity factor, Super easy-to-use! Just
280 KHz-230 MHz!  coax cable loss in dB, length set the bandswitch and tune

World famous MFJ-259D  of coax and distance to the dial -- just like your trans-
gives you a complete picture short/open. ceiver. SWR, Complex imp-
of your antenna’s SWR and Read SWR, return loss and edance displayed instantly!
Complex Impedance. reflection coefficient at any Fully portable, take it any-

MFJ-259D is a complete frequency simultaneously. where -- remote sites, up
ham radio test station includ- Read inductance (uH) and towers, on DX-peditions. Use
ing frequency counter, RF capacitance (pF) at RF frequen- 10 AA or Ni-Cad or Ni-MH
signal generator, SWR cies. batteries (not included) or 110
Analyzer™, RF Resistance/ Large easy-to-read two VAC with MFJ-1312D,
Reactance Analyzer, Coax line LCD screen and side-by-
Analyzer, Capacitance/ side meters clearly display
Inductance Meter and more!  your information.

Read Complex Impedance Built-in frequency counter,
as series resistance and Ni-MH/Ni-CD charger circuit,
reactance (R+jX) or as mag- battery saver, low battery
nitude (Z) and phase warning, smooth reduction

| two side-by-side
~ analog meters
/ make antenna

any frequency,
velocity factor.

$19.95. Rugged metal

cabinet, 4x2x67/".

MFJ-249D, $299.95.
MFJ-249D does I

everything MFJ-259D

does with digital dis-

play only. )

3

1-60 MHz Color
Graphic VNA Analyzer

This pocket-sized wonder
breaks the mold for analyzer .
design with user-friendly
convenience, top notch
accuracy, and a vivid TFT
multi-color display. Don't let
the size fool you, it's packed
with VNA features and per-
formance you need!

* Single-frequency and
swept-frequency operation

* Truly accurate SWR, R,
X, and Z measurements

» Seamless DDS coverage, 100-Hz

resolution from 1-60 MHz

* Smooth "skip-free" encoder tunes
fast or slow without missing a step

* Powerful +5-dBm stimulus generator

* Field-strength meter

* DDS generator precision signal source

* Vivid 1600-pixel/inch color graphics

on a 2x2 inch non-glare TFT screen

MH

MFJ-223

*319°*

MFJ-225 1.5-180MHz continu-
ous Two-Port Graphic Analyzer

Out in
the field,
the MFJ-
225is a
compact
completely
self-con-
tained handheld graphing
analyzer. On the bench it
becomes a full-fledged
two-port (S21) desktop machine when
teamed up with your PC. Using powerful
IG-miniVNA freeware, you'll run de-tailed
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 full-screen easy-to-view SWR bar-
graph, capture vivid swept displays for
SWR, impedance, re-turn loss, phase
angle, more. DDS generator.

MFJ-225

533995

SWR Analyzer Accessories

A. MFJ-29D/MFJ-39D, $24.95. A
Carrying Pouch for MFJ-
259D/269D.

B. MFJ-92AA10, $29.95. 10-
Pack 2500 mAh Ni-MH
Supercells.

C. MFJ-66, $24.95. Dip coils, set
of two covers 1.8-230 MHz.

D. MFJ-731, $99.95. Tunable
Analyzer Filter, 1.8-30 MHz, for
strong RF fields.

E. MFJ-917, $29.95. 1:1 Current
balun for SWR Analyzers to test
balanced line antennas, other

loads.

F. MFJ-7737, $5.95. PL-259 to
BNC Female.

G. MFJ-7727, $5.95. PL-259 to
SMA Female.

H. MFJ-5510, $9.95.12VDC ciga-
[rette lighter adapter.

' “h> s
» x ,_J

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, MS 39759 % sl =k R Tl iy

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) 2021 MFJ Enterprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

a_.



EXPERT LINERRS  Experilinears@Att.net
Expertlinears.com

merica uc .F m—j Distributor for the Americas

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

QSO Today Ham Expo...March 2021

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 % Linear Amplifiers

MOTQOSPORTS

"By hams, for hams" * K2HZO * KM6LLL

E U 2 2 00 i 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 consumption!

Clean, Quiet, Portable power!

(800)-832-7365
www.hondashop.com
i R e m b ,:

ke5pch2@Att.Net

GENERATORS

New p, i
_m@fesg"»,f*’“,c;;,; ~ Free Shippingl! (in'
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Handbook

FOR COMMUNICATIONS

.
y
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The ARRL
Handbook

is your complete guide to
radio experimentation,
discovery, and innovation.

Projects and Content
Covering...

- PIN diode RF switching
circuits

« Transverters

« Waveguides

+ Soldering tools

- Digital modes — FT8,
FT4, and MSK144

+ Feedline choke designs
for receiving and
transmitting

« CAD software from
Tonnesoft

Six-Vol. Set / $59.95
Softcover / $49.95

www.arrl.org/shop

ARRL

the national association for

amateur radio®




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 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/Digital, 1.8-30 MHz . . . Match coax/wire antennas ...
Weather-sealed . . . Remotely powered thru coax . . . Amplifier, radio, tuner protection . . . Output
static/lightning protection . . . StickyTune™ always tunes when power folds back ... DC power jack...

MFJ-998RT

$869.95

Inside View

Your tuner will not tune if more than 75 Watts  MFJ-998RT Learns as you Operate

Tune your antenna at with SWR greater than 3:1 is applied or if more As i :

: . you operate, the MFJ-998RT automatically
your antenna than 125 Watts is applied. tunes for minimum SWR and remembers your
Get greatly reduced losses and high  Tuner output is static electricity and lightning  frequency and tuner settings. The next time
efficiencies with long coax runs and  induced surge protected. you operate on that frequency and antenna, its
high SWR antennas with this new % i ™ tuner solution is restored in milliseconds and
MFJ-998RT 1.5 kW Remote Antenna MFJ SERIS StlckyTun_e you're ready to operate!

Tuner. Very high SWR can fold back transmitter b .
Westher-Ssaled power and prevent tuning caused by extreme ~ Highly Intelligent, Ultra-fast Tuning
eather-oeale ‘ differences in loads (example: changing MFJ InstantRecall™ recalls stored tuning so-
A tough, durablg weather-sealed ABS cabi- bands and other conditions). lutions from 10,000 memories. For new fre-
net with over-lapping lips, sealing gasketand  gy¢ MFJ exclusive StickyTune™ always quencies, MFJ Intelli-Tune™ measures your
stainless steel chassis protects the MFJ- tunes with a simple on/off power cycle and antenna impedance and instantly determines
998RT from all kinds of weather. re-transmit. the correct matching components. If antenna
No Power Cable Needed! impedances cannot be measured, MFJ
Tunes Coax fed and AdaptiveSearch™ searches only the relevant
No power cable needed -- remotely powered Wire Antennas components that can match your antenna
:r.lil;ﬁuogr:};f?gmit[g!??c?resataht?g#-gr:é 705(':%58‘:3365 Tunes both coax fed and wire antennas. giving you ultra-fast tuning.
12 VDC jack for power cable, if desired. e A e g O 1o aare  Field upgradeable firmware. Requires 12-15
! i VDC at 1.4 Amps maximum or 110 VAC with
Fully Protected prevents arcing from high SWR. optional MFJ-1316, $29.95. Weighs 9.5 Ibs.
MFJ exclusive algorithms protect your tuner, High Power, Highly Efficient 13"aW x 6%/4H x 171/2D inches.

radio and RF power amplifier from damage. A highly efficient L-network matches 6-1600
Automatic inductor and capacitor limiting Ohms at full 1500 Watts legal limit SSB/CW 1 60'_6 Meters 43 foot
prevents tuning extreme loads which can de-  and Digital, 1.8 to 30 MHz with Hi-Q Ls, Cs. Vertical Antenna

stroy your tuner. %%Erﬁrte all bgnﬁs 16{l}f-6 Meters at }’3"{
» ™ . ™ tts with this & rting, t
600W Remote IntelliTuner 300W Remote IntelliTuner high per?ofm“;nce veitcall Agseetbba i

MFJ-994BRT - perfect
for 600 Watt SSB/CW 4
amplifiers like

MFJ-993BRT handles

less than an hour. Low profile blends in with
300 Watts SSB/CW

val sky and trees -- barely see it. Entire length
fiers and digital.Has extra-- radiates. Exceptional low angle DX
Ameritron's AL-811/ wide 6-1600 Ohm , performance on 160-20 Meters and very
ALS-600/ALS-500M. impedances. Coax/ good performance on 17-6 Meters. Telescope
Matches 12-800 wire antennas, it shorter for more effective low
Ohms. Coax/wire MFJ-994BRT 1.8-30 MHz. Fully MFJ-993BRT  angle radiation on 17-6 M if de-

antennas, 1.8-30 MHz. $459 g5 Wweather-sealed for remote $339.95 sired. One of these wide range
L]

Fully weather-sealed for outdoor or marine use. MFJ automatic tuners at the an-
outdoor use. Remotely powered lhrou%h coax. Remotely powered through coax. Tough, tenna easily matches all bands

Tough, durable, built-to-last cabinet, 9'/4W x durable, built-to-last cabinet measures 160-6 Meters. There's no physical =
3H x 141D inches, 4 Ibs. Includes MFJ-4117  914W x 3H x 14'/4D inches. Weighs just tuning adjustments on the anten- 7.
BiasTee Power Injector. 4 pounds. Includes MFJ-4117 BiasTee Power  na -- you simply put it up!

200W Remote IntelliTuner™ Injector. Requires ground system, at least

one radial, more the better.
MF.J No Matter What™ Warranty Includes balun and base mount.
One year No Matter What™ Warranty ~ MFJ-1932, $44.95. All band

ial system. i
30 Day Money Back Guarentee Gnne R e MFJ-2990 ||

(less s/h) on orders direct from MFJ. $399 95 /
|

MFJ-926B, 200 Watts

SSB/CW/Digital, 6-1600
Ohms, Coax/wire antennas,
1.8-30 MHz. Includes BiasTee.

MFJ-926B $329-95

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 visa [ '] i [RayRaly
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. ~ kdl

Add 'shi;:q:;ing’.1 Prices and specifications subject to change. ®2016 MFJ Enterprises, Inc. MFJ_S98BRT_061512_QST_0611200S
* 1 Year No Matter WhatTM warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ




Dlscover a Better Way to Program Your Radio

* Installation for RT Systems
- 5 Radio Programmers

~ m Get an up-to-date installer through

‘ any Internet connection...
No CD required.

. mDon't have internet? Call us to
complete installation.

= Find software updates in the

programmer under the “Help” tah.

1}

= —

Stop wasting time with
other programmers.

0 by seeing the

452
A%7 unique

PG systems

“The Northwest’s Largest Ham Convention”

“PAC

ARRL Northwestern Division Convention

Join us June 5 & 6 for virtual SEA-PAC 2021

\\\:I:l/

< i< =

* Technical Seminars * Guest Speaker
* Manufacturer Presentations * QSO Party

More details at www.seapac.org FEi
® ¢ ¢ ¢ ¢ 4 O O o o

Save the date & plan to attend next years extravaganza June 3-5, 2022

Near the Beautiful Pacific Northwest Ocean Beach
118 May 2021 =



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

MFJ...the World Leader in Ham Radio Tuners!

World’s most popular 1500 Watt
Legal Limit Tuner just got
better -- much better -- gives
you more for your money!

New, improved MFJ-988D legal limit
antenna tuner gives you better efficien-
cy, lower losses and a new true peak
reading meter. It easily handles full
1500 Watts SSB/CW, 1.8 to 30 MHz,
including MARS/WARC bands.

New, dual 500 pF air variable capaci-
tors give you twice the capacitance for
more efficient operation on 160 and 80
Meters.

New, improved AirCore™ Roller
Inductor gives you lower losses, higher
Q and handles more power more effi-
ciently.

New, TrueActive™ peak reading
Cross-Needle SWR/Wattmeter lets you
read true peak power on all modes.

MFJ Tuners

New, Improved MFJ-QBQD 1500 Watt Iegal limit Antenna Tuner
MFJ-989D $469 95

New, high voltage current balun lets
you tune balanced lines at high power
with no worries.

New, crank knob lets you reset your
roller inductor guickly, smoothly and ac-

MFJ VERSA TUNER V

New, larger 2-inch diameter capacitor
knobs with easy-to-see dials make tun-
ing much easier.

New, cabinet maintains components’
high-Q. Generous air vents keep compo-
nents cool. 127/sW x 6H x 11%/sD inches.

Includes six position ceramic anten-
na switch, 50 Ohm dummy load, inde-
structible multi-color Lexan front panel
with detailed logging scales and leg-
ends.

The MFJ-989D uses the superb time-
tested T-Network. It has the widest
matching range and is the easiest to
use of all matching networks. Now
with MFJ's new 500 pF air variable ca-
pacitors and new low loss roller induc-
tor, it easily handles higher power
much more efficiently.

No Matter What™ Warranty
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.

curately.

More hams use MFJ tuners than all other tuners in the world!

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. 15W x 4"2H x 10%4D 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 (BOOW output). Ideal for Ameritron’s
AL-811H! AirCore™ raller inductor, gear-driven turns
counter, pklavg lighted Cross-Needle SWR/Wattmeter,
antenna switch, balun, Lexan front, 1.8-30MHz.
107/eW x 103/4H x 412D in.

MFJ-969 300W Roller Inductor Tuner

Superb, AirCore™ 95
Roller Inductor MFJ-969 5259'
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. 10"/2W x 3'/2H x 9'/2D inches.

MFJ-949E deluxe 300 Watt Tuner
More hams use
MFJ-949s than
any other antenna
tuner in the world! &5
Handles 300 Watts
Full 1.8 to 30 MHz
coverage, custom
inductor switch, 1000 Volt tuning capacitors, full size
peak/average lighted Cross-Needle SWR/Wattmeter,
8 position antenna switch, dummy load, QRM-Free
PreTune™, scratch proof Lexan front panel.
108/sW x 312H x 7D inches. MFJ- 948, $179.95.
Economy version of MFJ-949E, less dummy load,
Lexan front panel.

MFJ-941E Super Value Tuner

Most for your
money! 300
Watts PEP, 1.8- - .
gﬂ MHﬁ, I(ie%f;ted sk d
TOS5-INE e
SWR/Wattmeter, MFJ-941E $1 69-95
8 position antenna switch, 4:1 balun, 1000 volt capac-
itors, Lexan front panel. 107/2W x 21/2H x 7D in.
MFJ-941EK, $139.95. 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

our antenna. Tin
BWx2Hx6Din  MFJ-945E $1 59 95
Lighted Cross-Needle SWR/Wattmeter. Lamp and

bypass switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEF. 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
612Wx2'2Hx6D iIn. MFJ-971

!
$149.95

MFJ-901B smallest Versa Tuner

MFJ’s smallest (5W x 2H x 6D in.)
and most affordable wide range 200
Watt PEP Versa tuner. Covers 1.8
to 30 MHz. Great for
MFJ-901B $1 1 9.95 matching solid state
rigs to linear amps.

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. kil

MFJ-902B Tiny Travel Tuner

Tiny 41/2W x 2'/4H x 3D inch-
es, full 150 Watts, 80-6 Meters,
has tuner bypass switch, for
coax/random wire. MFJ-
904H, $169.95. Same but
adds Cmss needle SWR/
Wattmeter and 4:1

balun for balanced lines.

71/4W x 234H x 234D inches.

MFJ-902B

$129.95

MFJ-16010 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

4W x 2H x 3D in.

mrJ-16010 $79.95

MFJ-9201 QRPocket™ Tuner

80-10 Meters, 25 Watts.

12 position inductor, tune/bypass
switch, wide- m?e T-network,
BNCs. 4W x 2%sH x 1'/2D inches.

MFJ-9201, $49.95
MFJ-9201 554.95

MFJ-921/924 VHF/UHF Tuners

MFJ-921 covers

2 Meters/220 MHz.
MFJ-924 covers 440
MHz. SWR/Wattmeter.

8W x 2'2Hx 3D in. )
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

Sy B Sround " MFJ-931 $1 29. 35
directly at rig. MFJ-934, $249.95,

Artificial ground/300 Watt Tuner/Cross-Needle

SWR/Wattmeter.
visa [ <oy E5 Peplrel

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_989D_MF.J-986_100708_QST_09201908



Your radio installation.
Revolutionized.

We did all the hard work, so you don’t have to.

lcom? Kenwood? Yaesu? Install with SwapMyRigs and you're
always plug-and-play ready, regardless of brand.
Swap rigs anytime. Go anywhere. And never pull cables again.

Www.swapmyrigs.com
The world's only patented, brand-universal, single-cable installation solution.

= (GREEN HERONENGIEERNG LLC | IRt

RT-21 DIGITAL ROTATOR CONTROLLERS CURRENT

Unmatched Performance for any Rotator

Are You Subscribed?
RT-21 Rotator Packages
- RT-21 with Yaesu & M2 Orion Rotators

a RT-21 internal Wi-Fi Option Your monthly
- Control your rotator from ANYWHERE overview OfARRL

LN [ .
using a web browser
publications and
WIRELESS NETWORK CONTROLS | . member benefits.

- Internet access for switches and rotators
- Eliminate cables and tethered control boxes | &Y
- Create customized on-screen controls

Great circle maps |

GH Everyware Base and Remote .

% - USB and wireless relay controls
- Options: outdoor enclosures | W2ry
and external antennas

Select-8
Select-8 Wireless Remote Coax Switch | Tri-Bander
- . o5 | 40 Mecter Beam
- Built-in GHE Wireless i : 40 Meter Dipole
- Powered through the coax f - 75 Meter Vert, | '
- Tower [eg Mount ’. fﬁ 80 Meter Dipole 3 the national association for
- Amphenol RF connectors = s 5_:' n%n :’ ARRL amateur radio’
er o
= 2 ; Dummy Load o ’
www.greenheronengineering.com €  (585) 217-9093 |
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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-
poises needed. 25 Watts.

It's a very quiet receiving antenna. Its

VIDEC n

GQRP Antenna Tuner
MFJ-9201,
$59.95. Tunes

QRPocket
Loop Tuner

LOOP CONNECTORE

MFJ Walk-About

80-6M Antenna
MFJ-1899T, $99.95. Perfect

OS: https://m.youtube.com/results?search_query=MFJ-9232
MFJ Single Band
Walk-Abouts

Each is 51 inches extended

QRPocket ™ Loop Antenna Tuner

hi-Q reduces QRM, overload, harmonics.
Perfect for apartments, antenna restrict-
ed areas and portable operation. Tune any
shape loop -- circle, square, rectangle, efc.
Adjust tuning and matching capacitors
for minimum SWR and operate.
BNC for transmitter, wing nut posts for
loop wire. Tiny 2'Wx4Hx2'/sD inches.
MFJ-9234, $69.95. Like MFJ-9232
but connects directly to your trans-
ceiver SO-239 antenna connector.

QRP Tuner/Dummy

Load/Wattmeter
New!

any antenna | for QRP radios like FT-817, ; MFJ-9219,
80-10 Meters, | KX3, Xiegu, others. Covers ﬁr;igglsaggevsvﬁg.%wghes. $119.95. This
25 W. 12-posi- ¢ all bands 80-6 Meters includ- § \ic "4 8067 (M) $34.95 new MFJ-
tion hi-Q induc- ] ing WARC. Ten section tele- 5 (DM 524 9219 is every-
tor, tune/bypass, variable scoping whip (52" extended, fll MFJ-1810T (10M) $34.95  § 0 o)

antenna and transmitting
matching capacitors, BNC
connectors. Tiny 4Wx2%/sHx
12D inches -- MFJ-9201, rig
and antennas easily fit into a
backpack or briefcase for
vacation, SOTA, hikes, etc.

MFJ QRP Cub™
CW Transceiver
s MFJ-93XXK,
1$109.95. K;t

et Ot receiver,

0.2 uV sensnwlty, low noise,
sharp passband crystal fllter
differential mode AGC, over
80 dB signal range, robust
AF output, 2W to 20M, 1W
15/17M. Full QSK, natural
sidetone, shaped keying,
custom TX offset, receiver
passband center, low power
drain. 80/40/30/20/17/15M.

7" collapsed). 12" base load-
Whip/coil unscrews for easy
storage. 25Watts. BNC.
BNC/PL-259 elbow. b
MFJ-7760, $5.95.
80-10M End-Fed
Half Wave Antenna
'5’ 1982LP,
$54.95. Get
quick! 30W, #
132 wire. No tuner needed. |
Portable Mast
MFJ-1910, $99.95. Fiber-
17’ Telescopic Whip
MFJ-1979, $69.95. Stain-

ing coil with Wander Lead.
MFJ-7703, $8.95,
BNC/BNC elbow. gf!
MFJ-
on the air
33’ Telescopic — |
glass. 3 ft collapse, 3.3 Ibs.
less steel, collapses to 27",

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'/sHx2°[:D".

MB

with this sensitive
QRP Wattmeter with
s 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.

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
4'1sx2%/ex1%", 10 0z; 2.1 mm
ID, 5.5mm OD coaxial DC
connector. FT-817 adapter
included. MFJ-5513,
2.1 mm to PowerPoles™.

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.

need for your QRP rig and
antenna. Great for back-
packing QRP adventures!
The SWR/Wattmeter, Dry
dummy load and QRP
antenna tuner are all in one
small 3x3x1.5 inch cabinet!

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. 15" dia. by 3’ long.
CW Straight Key
MFJ-550, $19.95. Morse

Code straight o
key. Adjust- W
able spacing and

spring tension. Durable plas-
tic base with mounting holes.

5.95.

SWR/Wattmeter QRP WattMeter/ QRP SWR/Wattmeter MFJ QRPPocket ™
Dummy Load Dummy load MFJ-9213, 4:1 Balun
I MFJ-9218, _ MFJ-9214, $49.95. Read MFJ-9211, $29.95. —
$54.95. Resist- $39.95. Check frue  SWR, forward, 4:1 current balun for '
ive SWR Meter QRP output power reflected power feeding balanced

dipole/antenna to
gU dOhm coaxBNC
in ost

rfq‘ F cial Ground
MFJ-9231, $69.95.
Tune your coun-
terpoise and
ground to greatly
Increase your
radiated power.

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, Ms 30759 ¥ il =3 i) (A0 T iy

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 lo change. (c) 2020 MFJ Entarprises, Inc.
« 1 Year No Matter What™ warranty « 30 day money back guarantee (less slh) on orders direct from MFJ
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The ARRL Repeater Directory® is an invaluable
CE resource for locating repeater frequencies

while traveling. It's a great way for new hams
THE ARRL | to find local activity, a perfect addition to any
PEATER . emergency go-kit, and a great reference for

dc{ ~ anytime you’re on the move.
/ & RECTORY
202 1\EdltIOI‘I

\ |
|

(A8 |

dilf

. 9_,-__VHF/UHF and microwave band plans included

. Convenient spiral “lay flat” binding (6" x 9")

ARRL

the national association for

amateur radio®

The ARRL Repeater Directory
2021 Edition

Iltem No. 1434 / Retail $19.95

www.arrl.org/shop




o’ MFJ-1234B . . . Remotely operate your

transcelver from anywhere in the world!

MFJ-1234B has RigPi version 2 software with new powerful Raspberry Pi 4B with 2 GB RAM.
Loaded with 30 new features and updates and provides remote CW keying over the internet,
support for over 27 new radios, PTT and frequency control knob from the Contour Shuttle con-
troller and Flic Bluetooth PTT switch, antenna switching, power amp control and much more!

New!
MFI-1234B

Remotely operate your sta-
tion! Use any web browser on
your mobile phone, iPad, tablet,
laptop, desk-top even a Kindle!

Use nearly any transceiver with CAT
control, old or new. Operate all modes
SSB, CW, FM, digital. WSJT-X, Fldigi
are installed.

Control from anywhere via the inter-

Plug MFJ’s CW Reader with Keyer into
your transceiver’s phone jack and key jack.

Now you're ready to compete with the
world’s best hi-speed CW operators - and they
won t even know you ve still learning the code!
Sends and reads 5-99 WPM.,

Automatie speed tracking. Large 2-line
LCD shows send/receive messages. Use

your rig remotely from
anywhere in the world!

net using any browser --
radio, rotor, CW keying,
VolP, digital modes, log-
ging, spot monitoring,

callbook lookups, more.

Look-up calls using
included FCC database
or optional QRZ sub-
scription. Monitor DX
spots for un-worked or
unconfirmed calls.

Design, maintain mul-
tiple logs. Upload ADIF
logs to ARRL LoTW
server. Send CW from a
mobile device, keyboard
or paddle.

32 programmable macros.

Two or more hams from different
locations can operate different radios at
the same time using one MFJ-1234.

Single-click updating, 1/Q Input for
SDR radios, onboard VolIP server gives
outstanding 2-way audio.

Includes email, word processing,

* RigPi tradamarked, Howard Nursa, WEHN. Liv

MFJ CW Reader and Keye{d'FJ_gmombination
$239°%

(Kevboard, paddle
not included.)

paddle or computer keyboard.
Easy menu operation. Front
panel speed, volume controls. 4
message memories, type ahead
buffer, read again buffer, adjust-
able weight/sidetone, speaker. RFI proof.
MFJ-551, $39.95. RFI suppressed
keyboard, a must to avoid RFI problems.

MFJ Pocket-Size CW Reader™ and Code Tutor

MFJ-461, $109.95.
Place this tiny pocket
_ size MF] Morse Code
e Reader near your
het CCCIVET 'S Speaker and
== watch CW turn into
50|1d text messages as they scroll across an

MFI’s AutoTrak™ automatically locks on,
tracks and displays CW to 99 WPM.

Serial port lets you display full screen CW
text on your computer monitor with your
computer and terminal program. Tiny
2'/ix3'/:x17, 5'/2 oz. Fits in your shirt pock-
et, take it anywhere. Use 9 Volt battery.

easy-to-read LCD. No cables to hook-up,
no computer, no interface, nothing else
needed! Practice by copying along with
the MFJ-461. Learn the code and increase
your speed as you instantly see if you're
right or wrong. Eavesdrop on interesting
Morse QSOs from hams all over the world.

MFJ-407E Deluxe CW Keyer 119%*
MFJ Curtis-Keyer has all modes,
dot-dash memories, jam-proof
spacing, weight, sidetone, built-in
speaker. Speed, weight and tone controls and
tune, semi-auto and on/off are on front panel.

MFJ-401E Econo CW Keyer ‘9'4"5
Front-panel volume/speed con-  [Ee==s

trols (8-50 wpm), tune switch.
Internally adjust weight/tone.
Solid state keying. Tiny 4x2x3'/: inches.

anywhere! Copy letters, num-
bers, prosigns or any combina-
tion or words or Q Os. ARRL/VEC format.
Go from zero code speed to a high speed CW
Pro! High contrast LCD, built-in speaker,

MFJ-557 Code Oscillator/Key *49°°

Practice sending Morse code.
Telegraph key, code oscillator,

; u1»117*.1-418, $109.95. Morse

Code Tufor. Learn Morse code

speaker on heavy non-skid steel
base. Volume/tone controls. Use 9V battery.
4 ﬁMFJ—ﬁSI}, $19.95, Key only.

MFJ-564 lambic Paddles *109*
Deluxe [ambic paddles.
| Tension/contact spac- P
* ing adjustments, steel
bearings, precision frame, non-skid feet.
Crome (MFJ-564) or Black (MFJ-564B).

Add shipping. Prices and specifications subject to change. {c)

spreadsheet programs, 1000's of Linux
programs, including many for ham
radio. Modify, program RigPi Station
Server features using a text editor.
HARDWARE

RSS is a Raspberry Pi™ computer
running Linux and RigPi Keyer and
Audio boards. RigPi Keyer uses K1EL
WinKeyer3 integrated circuit for key-
board/paddle input. RigPi Audio is used
for VoIP for remote, digital modes and
I/Q spectral display (Panadaptor).

OPTIONS

MFJ-1305RP, $24.95. 5V, 3A Pwr Supl.

MFJ-1234BSD,$59.95. RigPi 2.0 soft-

ware on SD Card only.

MFJ-1234BOS, $29.95. Rig Pi Version

2.0 software download.

MFJ-1234AB, $79.95. Audio Board.

MFJ-1234KB, $79.95. Keyer Board.

MFJ-1234BC, $29.95. Metal cabinet for

Raspberry Pi 4B, audio, keyer boards.
TECH HELP

* RigPi forum is https://rigpi.groups.io

« RigPi website is https:/rigpi.net

VPl 58 of the

P Foundation

MFJ CW KEYER/READER
464

vouwug sEY

2.2

Plug & Play FT-8 and all

Digital Modes!

MFJ-1204, $119.95.
Plug&Play all digital
modes! Specify your
radio when ordering and just plug USB
cable into your computer. Download fiee
software from internet and operate: FT-8,
JT4, JT-65, IT6M, FSK441, WSPR,
PSK-31, EchoLink, APRS, CW, RTTY,
packet, Amtor, more. Easy-to-set trans-
mit/receive levels. Transformer isolated
audio, PTT sensing eliminates adjust-
ments. Universal, never obsolete.

MFJ-561 Tiny lambic paddle *34*
3 Tiny fambic paddle is just

1AW Hx 14D, just 2': oz.
Plems:on paddle formed from
phosphorous bronze, rugged

-

metal base, non-skid rubber feet, wired.

MFJ-422E Keyer/Paddle 3229
i MFEJ CW keyer and lambic
- Paddle combo lets you send

" smooth, easy CW. Front panel

volume/speed (8-50 WPM), built-

in dot-dash memories, speaker sidetone.

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, Ms 39759 /54 [0 == B2 R [
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

2020 MF.J Enterprises, Inc.

+ 1 Year No Matter What™ warranty + 30 day money back guaraniee (less s/h) on orders direct from MFJ



Ham Ads

Please contact the Advertising
Department at 860-594-0255 or
hamads@arrl.org for further
information or to submit your ad.

For information on placing a Classified Ad:
www.arrl.org/ham-ads-classified-rules-and-rates

QS5THam Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing

NE Kansas 160 acres w/80 mature timber. 7 towers
including 200 ft self-support. Towers: 200, 150, 4-90,
40 triband on 90. Prime trophy deer location with over
3100 sq ft 3-bedroom house plus attached double
garage. Outbuildings. House designed to utilize solar.
Own water. 2 KW solar. In ground 36 x 16 pool. Hi-
speed internet. 5 ea PTZ Hi res network cameras one
at 140 ft. See Google Earth. Pictures upon request.
Negotiable. 7922 E 197th St, Quenemo KS 66528,
785-665-7795 WOTI

MNeed a NEW QTH on Florida's east coast? Contact
Greg Bowman, N4EN, Realtor Associate, Pioneer
Properties USA, Melbourne FL. 321-305-9142

Operate N4USA in Virginia's high Blue Ridge
Mountains www.ndusa.com

www.peidxlodge.com

Antique/Vintage/Classic

Club/Hamfests/Nets

CW INSTRUCTION via internet video conference
classes. VISIT longislandcwclub.org

DMR NET Thursdays 1900 hours EST (2300 Zulu)
TG 3134

Friend of BILL W? Join us HF Net12:30 PM ET.
Mon-Fri 14.316, Sat 14.290 & Sun 14.340 MHz.
CQ 100 11:30 AM ET Daily 21.350MHz..
Please visit our website at gsl.net/haam..

MARCO Medical Amateur Radio Council. Profes-
sionals enjoying ham radio. Free newsletter & info:
secretary@marco-ltd.org

Property/Vacation/Rentals

A CARIBBEAN SAINT KITTS “V4” DX RENTAL. See
V47JA on QRZ.com and email: WSJON@sbeglobal.net
for Ham Discount information. John W5JON/N47.JA

6 Meter legacy by KEBEDX KEMIO. 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

Oldies. Heathkit DX100B. Hammarlund HQ140xA
Lincoln 6MTR Transceiver. Like new but unused since
1968. Best offer. Ferd 703-573-5152

Six Decades of Amateur Radio www.kkdww.com

A DX Apartment available in VP8 with rigs and anten-
nas. Email: ed@vp9ge.com for details.

Beautiful outdoor Idaho! Spacious low populated
areas. Abundant recreation opportunities. Moderate
four season climate. Thinking of buying and selling?
Contact Ron Bishop, W7IM, Keller Williams Realty
Boise, 208-870-6075. Ron@BoiseBargains.com

CAPE COD real estate for hams, buy or sell, John
Strome, KC1MLR, ColdwellBanker associate, john.
strome@nemoves.com, 508-527-0499

COLORADO CHALET with ham gear for weekly
rental, www.lostcreekcabin.com. WELSD, Buena
Vista, CO.

FOR SALE COASTAL CUSTOM TUDOR STYLE
HOME IN DANA POINT CALIFORNIA. Including large
pool and jacuzzi, remodeled kitchen, bathrooms, living,
dining, family, and office/exercise rooms. Also cool
basement with classic pool table room, large shop,
craft room, storage room, and separate Ham shack
with 220v plug. Also 21/2 car garage and shop with
220v supply. It includes a large safe. SCHOOLS are
within easy walking distance. LOCATED 300ft above
the ocean on a hill 1/4 mile from the point. 180 deg.
VIEWS of the Pacific from LA's coast to Oceanside
and south. TRIEX 72 TOWER carries a 40m to 6m
STEPPIR Beam and high gain vhffuhf vertical used
as a digital node for hams along the coast. HF Access
to the americas (north, central and south) is easy.
Also the whole Pacific north and south. The tower is
“grandfathered” in by the state and local authorities.
We're in a favorite SURFER area with many nearby
contests. Gobs of SHOPPING MALLS and Costco,
Target, Walmart nearby. I'm hoping to sell my family
home to a HAM before | put it on the full market next
year. Thanks, Art Ewers, KWBAE

Email art. kwBae@gmail.com

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

MAINE year-round Ham Station.
www.CottagebytheDam.com
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Vintage Radio, Ham Radio and Military Radio Repair.
www.mcveyelectronics.com 845-561-8383

Vintage Telegraph Key for sale: T. R. McElroy, Deluxe
Model Mac, semi-automatic, Serial 1738, in original
Box. Excellent condition: KOBYK, 785-562-5674

WANTED PRE-1980 MICROCOMPUTERS for histori-
cal Museum kkdww

QSLCards/Call Sign Novelties

Amateur License Certificates based on the commercial
1st class radio telephone license. Go to
WWW.KBIAT.COM and click on the KBIAT store link.

Amateur Radio Active Patches Deputypatch.com

WWW.THESIGNMAN.COM 225.757.1545

CALLSIGN PLAQUES www.HamPlaques.com

Engraving, QSL’'s, Memo's, Stamps, Plagues since
1962, Full Service Printing. Samples.
WA2WAO@CornerPress.com www.CormerPress.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.

General

#1 Amateur website for useful links and downloadable
information: www.kbSat.com

AMSAT - WHO DECIDES THE FUTURE OF AM-
ATEUR RADIO IN SPACE? YOU DQ! Since 1969
AMSAT has pioneered dozens of spacecraft that
have brought operating enjoyment to thousands. Your
membership in AMSAT will support exciting projects
planned for launch in the years to come. In addition,
you'll receive the bimonthly AMSAT Journal and sub-
stantial discounts on software distributed by AMSAT.
Join now! From the US call toll free at (888) 322-6728.
From all other locations call 1-301-822-4376. Or visit
the AMSAT Web site at www.amsat.org AMSAT®,
10605 Concord St, #304 Kensington MD 20895, USA.

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
NCAL www.wkvk.com/nc4l

CALL SIGN T-SHIRTS, COFFEE MUGS AND CAPS!
See my store KATUNW at www. etsy.com/shop/KATUNW
or just Google KA7UNW

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
certification to professional technicians and engineers.

Get the F.C.C. “Commercial” Radiotelephone
License: The highest class Telecommunications Cer-
tification! Fast, inexpensive, Guaranteed Home-Study.
Command Productions. www.LicenseTraining.com
Free info: (800) 932-4268

HAM KITS for sale at www.HecKits.com L/IC Meter,
SWR Bridge, ESR Meter, 2-Tone Gen, FET DIP Meter.

Help with International 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.
KBE6NU.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.walh.com

NW39 ALLIANCE LLC - Adapters, coax, connectors,
and Passive microwave components.
NW9AIlliancellc@gmx.com

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

rebuilding. Small and large, late model and vintage
types. Free estimates. Joe, KC3JDL 215-801-4362

Soldering-desoldering-hand tools-ESD how can we
help? www.technimark-inc.com and E-Bay store-
ebay.com/stritechnimarkinc

Start to read fast CW in your head! Begin to hear
whole words sent in fast CW! Soon reading is easy!
https:/fwww.hearcwwords.com

Tactical Portable Accessories for Yaesu 4500,
DX-10, 817ND, 857D, 897D, 891, 991A, ICOM 7300,
7200, 7000, 706/703 and 9700. WOMSN
www.portablezero.com

Universal Aluminum push up towers. Same day deliv-
ery. www.antennapartsoutlet.com

WANTED: - Auto CR/LF Kit or parts for teletype mode
32 ASR, mkelly917@yahoo.com or 904-288-7024.

Xcellent Amateur and Monitor Logging from
DXtreme! Click www.dxtreme.com

Yaesu FL-7000 HF solid state automatic tuning QSK
linear amplifier, with built in power supply. Excellent
condition. Includes manual.

Contact: suny@roadrunner.com




Alpha Delta Radio o
Communications, o

- YEARS Continuous Product
Ll.l: The Leader of the "Pack”

tation, n;)ll matter how big or small,

old or new, high tech or not...

s ...needs to be protected by Alpha Delta

@8 Model ATT3G50 Broadband Coax Surge
- Protectors. Why? Antenna induced surge

| voltages and static voltage buildups

. from nearby lightning discharges, wind

driven sand and snow and thunderstorm

events can induce voltages in your coax

- which can “zap” the components in

. your equipment. We do NOT use internal
' “LC” components, like older designs,

which can fail in the field. We use

. precision constant “Z”, ARC-PLUG™ “C”,

| microwave cavity designs for proper

discharge performance.

Alpha Delta surge protectors have been thoroughly tested and approved, and have
been assigned NSN numbers by the Defense Logistics Agency (DLA) for use in all
MIL apps. Cage Code 389A5.

Products are made in the U.S.A. in our ISO-9001 certified facility for highest reliability.
ARC-PLUG™ gas tube modules are field replaceable. ARC-PLUG™ and connectors
are “O” ring sealed.

These ATT units are grounded (hardware provided) to your Single Point Ground
(SPG), or attached to our Model UCGC Universal Copper Ground Rod Clamp which
is attached to your 5/8” ground rod (SPG and ground rod must be properly attached
together). Surge voltages are then discharged directly to ground. You can attach up
to 4 Model A 3G50s to the Model UCGC clamp.

= Model ATT3G50U

(UHF F/F, 500 MHZ, 200 WaS) .....ccoieeiiieriesieeiiensiessssnssssesassnssssesiassssssassas $52.00 ea.
= Model ATT3G50UB

(as above but 3/4” bulkhead one side, UHF F/F) ....cccivriiiieiiiiieniimneraisnes $62.00 ea.
= Model ATT3G50UBXL

(as above but 1.5” bulkhead one side, UHF F/F) ......c..cocoiinininiinininnninns $62.00 ea.
= Model ATT3G50U/M90

(rotatable 90 deg UHF male, UHF female, 500 MHZ) .........coovisvemnesmansnansas $65.00 ea.
= Model ATT3G50F

(F/F “F" connectors, 75 ohms, 3 GHz, 200 Watts)........cccoeiviviennneiiseesacnncas $62.00 ea.
= Model ATT3G50

(Type N F/F, 3 GHz, 200 watts, DLA/NSN approved) .........c.cociiineaiiiiiincas $62.00 ea.
= Model ATT3G50B

(Type N, bulkhead one side, F/F, 3 GHz, mtg hrdwr, 200 watts)................. $84.95 ea.
= Model ATT3G50M

(N male, N female, 3 GHz, 200 WaS).........ccoaiiiniieiiiiiiniienieeeasse s sisaneas $80.00 ea.
= Model UCGC

Universal Copper Ground Rod Clamp, for 5/8" ground rods.........cccciiinea. $50.00 ea.

For 2 kW rating, add “HP" to ATT P.N. Same price.
Add $15.00 s/h to U.S. orders. Exports quoted.

Also available from Alpha Delta dealers.

www.alphadeltaradio.com

for product technical details, installation requirements,
pricing, dealers and contact information

RF

Connectors

and

Adapters

DIN - BNC
C - FME
Low Pim

MC - MCX

MUHF
N - QGMA

SMA - SMB

TNC

UHF & More

.....................................

Attenuators

Loads &

Terminations

Component
Parts

Hardware

e

Mic & Headset

Jacks
Mounts

Feet - Knobs
Speakers &

Surge
Protectors

Test Gear Parts
Gadgets - Tools
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Advertising Department Staff:

Janet Rocco, W1JLR, Advertising Sales Manager
Lisa Tardette, KB1MOI, Account Executive

3 Tripod Frame Sizes
+ TB-1500, TB-2000, TB-2500
+ Small, Medium and Large
- TB-1500 load

i
rated to 1504 |\
+ TB-2000 load [}
rated to 250# ">\
- TB-2500 load
rated to 300# °
Can be fitted and ordered for
+ 14" od, 1%" od, or 2” od mast

Only tripod with flat feet, great for
staking down

Heavy duty construction with Advanced Specialties — www.advancedspecialties.net ....................ccocoienne.... 100
6061-T6 aircraft aluminum and Air B Ant L o kraloairb 100
Stainless stoel nuts and hoks oss Antenna Launcher— www.krdloairboss.Com .......covoveeeeeviirricneseisisineennns
Penninger Radio AlINCo— WWW.AIINCO:COMY v iii s s sabiadssirvs s sasvis 112
Sales@PenningerRadio.com Alfa Radio Ltd.— www.alfaradio.ca...............cooiiiiiiin . 102
630-336-7641 Alpha Delta Radio Communications, LLC — www.alphadeltaradio.com...............125

487 Big Piney Loop, Wilder, TN 38589
Made in America by Americans

Ameritron — WWw.ameritron.CoM......ooereerererreeserssrreesessserssnns
Arcom Communications — www.arcomcontrollers.com.........cocevvviieciinnniinecnnes
Array Solutions — www.arraysolutions.com ..
ARRL - www,arrl,org,,,,,,.,,...,,,,,..,,,,,,.,,..,,,..,

..106, 108, 110, 112, 116, 120, 122

CURE RFI NOW

RFI Kits—Home, Mobile or Portable operation Begali Keys —www.i2rtf.com ..., 100
Audio/home theater, AM Broadcast, Marine/RV, Ham Radio, BRI Lt = WWW BRI COM o104
Consumer Electronics, Computer, Solar Systems, Garage Door, .
Grow Lights, Sprinkler, HVAC, LED, Ethernet/Cable TV/DSL Bioenno Power — WWw.hioenNOPOWETL.COM.......ccovrevecimreriireriisnsceseenrmssesersesseereennes 128
Ferrites—Toroid Rings, Snap-on, Slip-on Buckmaster Publishing — hamcall.net.......... ... 126
On-line tutorials show you how to stop RFI from 100 KHz to " =
2000 GHz - Group discounts, OEM, dealer, quantity pricing Cable X-Perts, Inc. www.CabieXperts.com........‘..‘...I....................A..........A..............102
Noise Filters—reduce radio noise, work more DX Communication Concepts, Inc. — www.communication-concepts.com ................. 100
AC/DC power, coax noise filters, wall wart, generator Cushcraft — www.cusheraftamateur.Com..... ..o eeesesseseres @
Antenna Kits—Feed Line Chokes & Transformers Debco Electronics, Inc. — www.Debcoelectronics.com.........cocceviccvinnininnninennenn. 108
BULLET™ end fed antennas from QRP to Kilowatts on all bands Dr.Duino — www.drduino.comhamradio 6
Download FREE RFI Tip Sheet ' ’ ’
= # Diamond Antenna — www.diamondantenna.net............cooveviinennnnissennnnn. 8
Palomar-Engineers’.com DMMCheckPlus — WwW.DMMCHECKPILS.COM .....cooocoeoecoess oo 100
760-747-3343 DX ENgineering — WWW.DXENGINEEING.COM.crvvvvrrrrrrecreereeressessessessorceemesessssresseseens 25

Elecraft — www.elecraft.Ccom .....ccuiiiiininnnmiimiminm bl s
Elk Antennas — www.ElkAntennas.com
Eton Corporation — www.etoncorp.com .. R
Expert Linears America, LLC — www. ExpertL:nears 015 £ AR AC P PR

LiFePO4 Batteries
(=Bioenno Powers

116
sale@bioennopower.com FlexRadio Systems — WWW.HEX-radio.Com ............coomermorersecroseesneesnncenn 21, 26, 27
(888):336-7864 Global TSCM Group, INC. — WWW.KN2C.US.........eveeveemeerssmeeneeeseesesesesseesessessesserserscnsnes 104
Mmc&m. Green Heron —www.greenheronengineering.Com......c.oovvimannimecrncesssnnaeassaecrs 120
Ham Ads —www.arrl.orgfham-ad-listing .......c..coooreiiiiiniiciciceece e 124
Dual Band Ham Radio Outlet — www.hamradio.com... 98, 99, 102
2M/440 Hammond Mfg. Co. — www.hammondmfg.com ..........ccccevevvnrrrcrsncreneecesnsarennenn. 100
?n“:dgtger Hy-Gain — www.hy—gain..ccm 10, 103
ICOM America — WWW.ICOMaMEriCa.COM.......ccvrvrernriarmaiariesssessnsnssesessessssssssssnnssses 101
EmComm, Intuitive Circuits, LLC — WWW.ICITCUILS.COM ....covvecicrcrerieeresecsssessessssssssesssnsensenss 126
Satellite work,
= | long !dlstange
B ecoator use. C A IRECIAENE] Buckmaster T f»»&
Flts K3s . m
kPAs00 [ | OCF Dipoles
Elk ariodic Anlenes :E ;ggg Built to last from quality materials!
for the Radio Amateur 4 FT-—991 A| | 4-Band 68": 40, 20, 10, & 6 meters
Antennas h FT-450 7-Band 135": 80, 40, 20, 17, 12, 10, & 6m
FT-857 8-Band 270'": 160, 80, 40, 20, 17, 12, 10, 6m
925-330-0049 2 800-282-5628
www.ElkAntennas.com Tac-Comm.com  onen | | BUSKMASTER 0 040007 HamCall.net
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Contact Information:

Toll Free: 800-243-7768 » — .
Fax: 860-594-4285 Additional advertising information
E-mail: ads @arrl.org is available on the web at:

Web: www.arrl.org/ads WWW. arrl_org lads

Advertisers

Kenwood Communications — www.kenwood.com/usa/ ............................ Cover |V, 29
KBIOK: — W KBIOK B0 o mmmnmiuisnars s sampssmmsiaiannamnsas ssenne DD
LDG— www.hamradio.COmM......ccovevriiieiiiieireeneessnrnessesssesnesnne G102

MFJ Enterprises — www.mfjenterprises.com - ........................ 105, 107, 109, 111, 113,
115,117, 119, 121, 123

Mosley Electronics — www.mosley-electronics.com........ccvivnicccicnnnnnenn. 112
Motosports of Ukiah — www.hondashop.com ... 116
NCG Company — www.natcommgroup.com........... B
OCI-Olds Communications Inc. — WWW.0CICOM.COM .....ccoreevenverreereemsesssmeessensansnns 127
Pacific Antenna — Www.grpkits.Com........ccvrnrnniiniiesiinnninescsesnssssessesssens 102
Palomar Engineers — www.Palomar-Engineers.com............ccccovvrnicccricrinnne. 1268
Penninger Radio — www.penningerradio.Com...........ccovviviviiiiiniiniiinncsenenn. 126
PreciseRF — hitp:/preciserf.com ... rceeeeresessesneeee 11
Quicksilver Radio Products — www.qsradio.com ...........ccccoininiiciiinicnene. 114
Radio Amateur Callbook — www.callbook.biz..........c.cccvvvveeviiiirireecnneeeieeenn. 104
Radio Club of JHS 22 NYC — wWW.WD2]Kj.0rg ....ccoueereeereeinrrienerisiecneeseeneesssennenene: 108
RF Parts Company — www.rfparts.Com ...t 127
Quicksilver Radio Products — Www.gsradio.Com ......c..cocvmrvensrrsrnensenssmreerensrsenees 114
Rig Expert Ukraine LTD — www.rigexpert.Com .........ccccoviiiiniiciinnciiis e 23
RT Systems — WWW.MSYSIEMS.COM ..vrrrrrrrrirrranrrerrresssrerssssssesessssssssesssssssesaressssssessnsess 1 18
RW Antenna Store — www.rwantennastore.Com .........covvvvvrvvvvreerecsieeniessenrenen. 108
SEA PAC/NW Division Convention — Www.Seapac.org .............cceeevvrernirnresssnsnnnnns 118
StepplR Communications Systems — WWW.SIEPPIRCOM ....ccvvvervvimrererereressnrerssesssees 1
SwapMyRigs — WWW.SWapMYIigS.COM ... ieseesssssnsnsessessessesnees 120
Tac-Comm — WWW.TEAC-COMM.COM ....evrrrrreerrrneereessesssnnreereesssrsersessssssssreessesssssesssessanss | 20
Tashjian Towers — www. TaShTOWErS.COM ......ccvvivriiiniiiicnsrnseiessssssseseesereeenees 102
Ten-Ten International Net, Inc. — www.ten-ten.org .......ccocceeeieiiiininnniiesnoreenenne. 108
Tigertronics — www.tigertronics.com...........coccvveeeennn.
Timewave Technology, Inc. — Www.limewave.Com ..........ccecvvieviiiiiciceicieicee e 22
WSSWL Electronics — WWW.W5ESWI.COM.....ciererrireersrnsrsresseeresressesseresssesessessessensesaess 129
Warren Gregoire & Associates — www.superbheadsets.com.... ...108
West Mountain Radio — www.westmountainradio.Com .........ccoceevvrvvrreernsivrrnreesrennens 18
Wireman — WWW.CORXMAN.COM ....vvvivrrrerreesserreersesssssassesssssssssssssassssssssrreessessssssssressaess | Q%
Yaesu USA — WWW.YEESU.COM ..o s GOVET 11, 1

Filters

Ham - Comme.rcial - Band Pass
WWW.OCICOIM.COIN

7+ MILLIWATTS
= KILOWATTS™

Semiconductors
for Manufacturing

and Servicing
Communications
Equipment

T\
* RF Modules |
«“Semiconductors

‘s Transmitter Tubes

V@)

Se Habla Espaniol * We Export

Phone: 760-744-0700

Toll-Free: 800-737-2787
(Orders only) 800-RF PARTS

Website:  www.rfparts.com

Fax: 760-744-1943
888-744-1943

Email: rfp@rfparts.com

@

C OMUPANY
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Share Your Plans

Have you already made a legacy gift for the future of
ARRL? If so, please let us know your plans so we can
thank you and welcome you to The Legacy Circle.

How to Give

Your Legacy Circle gift may consist of:
» Bequests to ARRL through a will or living trust

« Life income gifts, such as charitable gift annuities
and charitable trusts

» Naming ARRL as the beneficiary of a life
insurance policy

« IRA as a charitable bequest
Beguests made through a will or trust are the most

popular planned gift, the easiest to make, and costs
nothing during the donor’s lifetime.

The ARRL Legacy Circle
recognizes the foresight and
generosity of those individuals
who have planned support for
ARRL through wills, trusts, life
insurance gifts and other planned
giving opportunities.

2 ’. Your gift to the Legacy Circle

helps to ensure that ARRL and
\ amateur radio continue to thrive
:ﬁ} Y for generations to come.

Why Give
Individuals who take this special step to make a planned gift
as part of our Legacy Circle are acknowledged in several

public and private ways-from a custom engraved brick in
The Diamond Terrace to donor event invitations, and more.

Additional benefits of planned giving include:
« You have use of the designated assets until after
your passing.
= You have the flexibility in determining what kinds of
assets and how much you would like to leave.

» You may reduce your taxable estate without any
immediate expenditure.

We look forward to working with you and your advisors
to ensure that your gift will become an enduring and
meaningful legacy for years to come.

CONTACT INFORMATION: Melissa Stemmer, Development Manager | mstemmer@arrl.org | 860-594-0348

ARRL is a 501(c)(3) not-for-profit corporation. Legal name American Radio Relay League, Inc., Tax ID # 06-6000004



YEARS OF STEPPIR

INNOVATION

2001 The original Patented FluidMotion StepplIR Yagi

is introduced at Hamvention, Dayton Ohio, featuring
20m-6m continuous frequency coverage remotely
tunable dipole, two element and three element Yagi

2002 BiglIR (40m-6m) and SmallIR (20m-6m)

Continuous freguency coverage verticals

2003 4 element 20m-6m Yagi on a 32 ft boom
A breakthrough for contesters and DX fans alike

2004 MonstIR 40-6m 4 element Yagi
Three 70 ft elements on 40m

2005 80m remotely switching tuning coil
Allows verticals frequency coverage up to 3.5 MHz

2006 Patented 40/30 loop
Available on all Yagis, 40% shorter physical length

2008 Dream Beam DB36
Four element loop Yagi with 40% less physical length

2009 spA 100

Software Defined Antenna controller

20 years of operation

SALES EVENT!

Sale ends May 20, 2021.
Order online**, e-mail or call-in.

*SPS are discounted a total of 15%.

**Online orders will be credited the discount on final invoice but will not show discount when placing order.

§ ' steppiR

‘i COMMUNICATION SYSTEMS

FOR PRODUCT DETAILS AND ORDERING:

www.steppir.com 425-453-1910

2009 DB18/DB18E
Three element loop Yagi 40m-6m on 18 ft boom

2010 pB11

Three element Yagi 20m-6m on a 19 ft elements & 11 ft boom

2011 pB42

Five element loop Yagi, 40% shorter physical length with relay
switched driven elements and optional 80m dipole

2013 CrankIR
Patented 80m-2m Ulta-portable vertical

2017 UrbanBeam
2 element short boom, reduced length 40m-6m Yagi

2018 oOptimizIR SDA 2000

Smart controller w/ custom settings & custom antenna models

2018 stepplR Insider Club

Extra year of warranty and other perks for SteppIR owners
that become members

2019 steppIR W(IR)ELESS remote system

Eliminates the need for control cable from operating room
to antenna structure

1 5 % OFF EVERY PRODUCT*

2 9/ OFF SHIPPING FOR INSIDER
() CLUB MEMBERS - JOIN NOW!

ANNIVERSARY



KENWOOD I
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\\_/’ "The Kenwood TS-890S has the highest RMDR of any radio | have ever measured."
- Rob Sherwood - NCOB - December 2018
HE/50MH TRANSCEIVER e f bl ofng

I S_89OS 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 hand scope
» Band scope auto-scroll mode
» Multi-information display including filter scope

Clean and tough 100W output

» Full Down Conversion RX Buitan hiohsoced automatic ante t
» High Carrier to Noise Ratio 1st LO : : e

» 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



