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FToxT707 TECHNICAL HIGHLIGHT-#5

MPVD (Multi-Purpose VFO Outer Dial)
ABI (Active Band Indicator)

Yaesu’s accumulated HF Knowledge & Experience
delivers Superior User Operability

Important Operational functions such as VC-Tune can be viewed on the large 7" Display and adjusted
using the high-grade aluminum MPVD knob’s outer ring, without taking your hand off the VFO dial.
Other important RX function keys and controls are conveniently arranged around the VFO dial,
making adjustments on the fly whilst searching for weak signals during pile-up operations entirely possible.

Band Selector keys with Active Band Indicator (ABI) LED for both Main and Sub band selection are arranged
in horizontal rows above the main VFO dial allowing instant identification of the current band
and selection for a desired band change.
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YA S U YAESUUSA

' US [ For the latest Yaesu news, visit us on the Internet: http://www.yaesu.com
The radico 6125 Phyllis Drive, Cypress,
CA 90630 (714) 827-7600

Specifications subject to change without notice. Some accessories and/or options may be standard in certain
areas. Frequency coverage may differ in some countries. Check with your loca! Yaesu Dealer for specific details.
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CAFM/FM 144430 MHz res i | C4FM/FM 144/430 MHz
Dual Band W o B e Dual Band 5 W
Digital Transceiver -— e Digital Transceiver
FT-70DR e ——r FT3DR
¢ 700 mW Loud and Clear audio, e :."'.,’Eo —— { Improved 66 ch GPS receiver included,
Commercial Grade Specifications . — uilt-in Bluetooth® Unit )
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Portable Digital Node
Available

C4FM/FM 144 MHz 65 W

fE—=l//

Portable Digital Node
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( Available
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CAFM/FM 430 MHz 55 W

Digital Transceiver Digital Transceiver
FTM-3200DR — FTM-3207DR
{ Genuine 65 Watts High Power {c ‘ B e _’:‘.! ¢ Heavy Duty 55 Watts High Power )

T CW/SSB/AMFMICAFM
HF/50/144/430 MHz Wide-Coverage
100 W All Mode Transceiver (144/430 MHz 50 W)
FT-9911
{ Real-Time Spectrum Scope included }
YA IFKS U YAESUUSA [ For the latest Yaesu news, visit us on the Internet: http://www.yaesu.com |

6125 Phyllis Drive, Cypress,
CA 90630 (714) 827-7600

- S e e s W Specifications subject to change without notice, Some accessories and/oer options may be standard in certain

areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.




Free Catalog/Dealers/Manuals Online - Visit: www.cushcraftamateur.com or call toll-free 662-323-9538

MA-6B 6-Band Beam

Small Footprint — Big Signal
2-Elements on 20/17/15/12/10/16 Meters!!!

Cushcraft’s latest MA-6B gives you 2-elements on

bantam-size and weight.

It mounts on your roof or mast using standard TV
the high cost and heavy lifting of installing a large
tower and a full-sized array. Its 7 foot 3-inch boom
handles 1500 Watts.

The unique MA-6B is a two-element Yagi on
20/17/15/12/10/6 Meters. It delivers solid power-

six bands! You get solid signal-boosting directivity in a

hardware. It's perfect for exploring exciting DX without

has less than 9 feet of turning radius. Contest tough —

multiplying gain over a dipole on all bands.You get
automatic band switching and a super easy installation
in a compact 26-pound package.

When working DX, what really matters are the
interfering signals and noise you don't hear. That's
where the MA-6B's impressive side rejection and front-
to-back ratio really shines.

MA-5B, $579.95. Like MA-6B but five bands:
20/17/15/12/10 Meters. 12 and 17 Meters is a single
element trapped dipole.

See cushcraftamateur.com for gain figures.

Cushcraft 10, 15 & 20 Meter Tribander Beams

A-3S =

$649.95

Only the best tri-band antennas become
DX classics, which is why the Cushcraft
World-Ranger A4S, A3S, and A3WS go

to the head of the class. For more than

30 years, these pace-setting performers
have taken on the world's most demanding
operating conditions and proven
themselves every time. The key to success
comes from attention to basics. For
example, element length and spacing has
been carefully refined over time, and high-power
traps are still hand-made and individually tuned using
laboratory-grade instruments. All this attention to

detail means low SWR, wide bandwidth, optimum
directivity, and high efficiency — important performance
characteristics you rely on to maintain regular
schedules, rack up impressive contest scores, and

grow your collection of rare QSLs!

It goes without saying that the World-
Ranger lineup is also famous for its rugged
construction. In fact, the majority of these
antennas sold years ago are still in service
today! Conservative mechanical design,
rugged over-sized components, stainless-
steel hardware, and aircraft-grade 6063
make all the difference.

The 3-element A3S/A3WS and 4-element
A4S are world-famous for powerhouse gain and super
performance. A-3WS, $529.95, 12/17 M. 30/40
Meter add-on kits available.

Cushcraft R9...80-6 Meters 80 Meters...No Radials...1500W

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!

Its omni-directional low angle

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

radiation gives you exciting and | hardware and
easy DX on all 9 bands: 6063 aircraft-
75/80, 40, 30, 20, 17, 15, 12, aluminum tubing
10 and 6 Meters with low SWR. | is double or triple
QSY instantly - no antenna walled at key
tuner needed. stress points to
Use full 1500 Watts SSB/CW | handle anything
— . when the going Mother Nature
=T, can dish out.

£ L 2. gets tough to
' \ break through
- —— pileups/
e 0 ] poor band
) N 3 '/' conditions.

Cushcraft Dual-Band Yagis

One Yagi for Dual-Band FM Radios
Dual-bander VHF rigs are the norm these days, so why not
complement your FM base station with a dual-band Yagi? Not only
will you eliminate a costly feed line, you'll realize extra gain for
digital modes like high-speed packet and D-Star!l Cushcraft's
A270-6S provides three elements per band and the A270-10S
provides five for solid point-to-point performance. They're both pre-
tuned and assembly is a snap using the fully illustrated manual.

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

R8, $569.95. Like RS antenna but less 75/80
Meters.

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

R-8GK, $79.95. Three-point guy kit for high winds.
Super Rugged
Design

Stainless stoel maching scraws
guarentse base inlegnity.

Dual plate It

easy 1o nstall counterpoises.
Hi duty stainless steel!
o ieiface bsta mourt
keeps your antenna up for years.
10 come.

Cushcraft Famous Ringos Compact
FM Verticals

W1BX’s famous Ringo antenna has been
around for a long time and remains unbeat-
en for solid reliability. The Ringo is broad-
banded, lightning protected, extremely rug-
ged, economical, electrically bullet-proof,
low-angle, and more — but mainly, it just
plain works! To discover why hams and
commercial two-way installers around the
world still love this antenna, order yours
now!

Your New MFJ 2019
Ham Radio Catalog is HERE!

140 Pages of MFJ, Ameritron, Hygain,
Cushcraft, Mirage and
Vectronics Products! Visit
www.cushcraftamateur.com
to download your copy!

c h ft Amateur Radio Antennas 308 Industrial Pk Rd, Starkville, MS 39759 USA
USNCIaTT sales/Tech: (662) 323-9538 = FAX: (662) 323-5803 Open 8-4:30 CST, Mon.-Fri.

Cushcraft MABB_081110_4C_QST 092019DS

Add shipping. Prices and specifications subject to change. 2016 ©@Cushcraft.
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CHA-250B - No Antenna Tuner Needed!

Base Antennas

O CH*MET. CHA-250B BROADBAND 80M THROUGH 6M VERTICAL ANTENNA

A newly designed broadband vertical with NO GROUND RADIALS. EXTREMELY easy to assemble, requires no tuning or
adjustments and VSWR is under 1.5:1 from 3.5-57MHz! « TX: 3.5MHz — 57MHz « RX: 2.0- 90MHz « VSWR is 1.5:1 or less,
continuous * Max Power: 250W SSB/125W FM+ Impedance: 50 Ohm « Length: 23' 5" « Weight: 7 Ibs. 1 oz. « Conn: SO-239
Mast Req'd: 1" - 2" dia. » Max wind speed: 67MPH

@ Maldol HVU-8 ULTRA-COMPACT 8 BAND HF/VHF/UHF VERTICAL ANTENNA
80/40/20/15/10/6/2M/T0cm Only 1/2 the traditional size and weight of vertical HF antennas, and it includes 2M/70cm! Unique
radial system rotates for balcony installations, the radials can all be rotated to one side. « Wavelength: HF and 6M: 1/4 wave
« 2M: 1/2 wave * 70cm: Two 5/8waves in phase ¢ Impedance: 50 Ohm « Max Power: HF 200W SSB + 6M-70cm: 150W FM«
Conn: SO-239 « Height: Only 8'6" « Weight: 5lbs. 70zs.

© CHXMET, GP-3 DUAL-BAND 146/446MHZ BASE REPEATER ANTENNA
Wavelength: 146MHz 6/8 wave * 446MHz 5/8 wave x 3 « Max Pwr: 200W ¢ Length: 511" Weight: 2lbs. 90zs. « Conn: Gold-
plated SO-239 + Construction: Single-piece fiberglass

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

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

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

© CXMET. GP-15 TRI-BAND 52/146/446MHZ BASE REPEATER ANTENNA
Wavelength: 52MHz 5/8 wave » 146MHz 5/8 wave x 2 * 446MHz 5/8 wave x 4 » Max Pwr: 150W « Length: 7'11"  Weight: 3bs.
10z. « Conn: Gold-plated SO-239+ 2MHz band-width after tuning (6M) + Construction: Single-piece fiberglass

NEW

CAA-500Markll
1.8-500MHz Antenna analyzer

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

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

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

CAA-5SC

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

Shoulder strap included.

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611

@ ChxXMET
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The blue-footed booby is one of many unique
species found on the Galapagos Islands. The
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cies they encountered during their operation
that they contributed a sizeable donation to the
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LDG

High Power

ANTENNA MATCHING

ACGESSORIE

Desktop

* Dual Antenna - 2 Year Warranty |
+ 1000W SSB / 350 W Digital - 250W SSB / 100W Digital + Auto / Semi-Auto Mode
* USB Control *125W SSB / 30W Digital

\ y W J

AT-600PROII

600 Watts to Mid Size Amps
+ Dual Bargraph

+ 1.8 to 54MHz

*+600W SSB / 200W Digital

+ USB Control

AT-1000PROII

QRO Auto Tuner to 1000W
* Switch L Network

AT-200PROII

200 Watts Desktop
* Tunes 10:1 SWR

) Our Most Popular k

Desktop Tuner

AT-100PROII
+ Dual Bargraph

Balun / Unun lcom

7

radios with seamless
integration.

*RU 1:1 UNUN
*RU 4:1 UNUN
*RU 9:1 UNUN
*RBA 4:1 BALUN
*RBA 1:1 BALUN ¥
*200W SSB

IT-100

+ AH-3 & AH-4 Compatible
*Includes Interface Cable
+125W SSB / 30W Digital

Tuner dedicated to Icom k

Zero Power - Go Box Ready!

Designed for portable and low power applications -
zero current drawn once tuned.

* 125W SSB/30W Digital
Z-11PROII Z-817
* LED SWR Indicator * FT-817/818 Compatible

+10:1 SWR * Operates on 4 AAs

* 125W SSB/30W Digital * 20W SSB/SW Digital

Z-100 PLUS

* Low Cost
* Highly Portable

R&l Electronics 800-221-7735

LDG YT-100

Speciall $149.00

. J/

LDG YT-1200

With FREE 500mA Power
Supply and FREE Shipping

¥ S
NATRE

WAWMICRADIO.COM

Call Main Trading
1-903-737-0773

+ £

Special! 3229.99

FREE
Shipping

support@I|dgelectronics.com 410-586-2177 www.ldgelectronics.com

BEST PRODUCTS.

BEST VALUE.

BEST WARRANTY.

CONTACT YOUR FAVORITE DEALER TODAY!




The SteppliR Advantage

PROBLEM SOLVED!

Yagi antennas are basically single frequency devices that work well only over a very narrow range, typically
0.5% change in frequency. Fixed length yagis compensate by using a variety of techniques, all of which result in
serious degradation of performance, especially in Front to Rear rejection, and added complexity, size, and weight.
Dipoles have a much broader bandwidth but still cannot cover the entire 80m and 40m bands and maintain a low
SWR (<1.5:1). Our patented solution is to simply adjust all of the antenna elements to the optimal length for the
desired frequency with none of the compromises in performance that all fixed antennas require. This is accomplished
remotely using an electronic controller that can automatically follow the radios’ frequency. StepplR antennas enjoy
optimal performance on all frequencies within their specified frequency range (varies by model), and that includes
non-ham radio frequencies as well!

THE INHERENT ADVANTAGES OF A STEPPIR:

Create/Modify Mode

The create modify mode allows the user to change the length of each individual-_
antenna element on all bands of operation -and frequencies outside the ham
bands as well - and then save the new antennas to memory. This canbe
incredibly useful to “tune” out potential objects that may be causing interaction
with the StepplIR antenna, or to create your own custom antenna designs. )(

180 Degree Mode R

o
The 180 degree mode feature is one of the most popular among SteppIR.owners.
For our Yagi antennas, this feature allows a user to electrically “rotate” the
antenna from the forward beam heading, to the reverse (180 degrees) beam
heading, with a click of a button - the entire process takes approximately 2 seconds.

Bi-Directional Mode

The bi-directional mode works similarly to the 180 function, except when
enabled, the Yagi antenna will now be operating with gain in both directions -
forward and backwards, simultaneously!

Retract Elements

With a touch of a button, SteppIR antennas can be fully retracted into their
housing, which helps to protect the most valuable part of the antenna during
extreme weather events.

Emergency Communications

Many times, emergency communications occur outside the standard amateur
radio allocated bands of operation. All SteppIR antennas are optimal within &
the entire scope of their specified frequency range. m

DB 42

COMMUNICATION SYSTEMS )
|

SEE ALL OF STEPPIR’S ANTENNAS: WWWw.steppir.com 425-453-1910




DIAMOND

ANTENNA

Heavy duty fiberglass radomes
Fourlsection assembly

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

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

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

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

Here is a small sample of our wide variety of antennas

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 4.5 150 UHF
Monoband Base Station/Repeater Antennas

144-174 MH
F23H (3 Section) W/ Cut Charl)z

F22A (2 Section) 2m 10.5 200 UHF
CP22E (Aluminum) 2m 8.9 200 UHF
F718A (Coax Element) | 70cm 15 250 N
Dualband Mobile Antennas
SG7900A 2m/70cm 62.2 in. 150 UHF
SG7500A 2m/70cm 40.6 in. 150 UHF
NR770H Series 2m/70cm 38.2 in. 200 UHF
MR77 Series 2m/70cm 20 in. 70 Mag
2m/70cm 15.5 in. 50 UHF
2m/70cm 15.5 in. 50 UHF
2m/70cm 57 in. 300/250 | UHF
Monoband Mobile Antennas
96.8 in. 100 UHF

15 350 UHF

200 UHF or NMO

RF PARTS"

COMPANY

Diamond Antenna is a division of RF Parts Company:

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

Type-N cable connection

Wideband performance

Highest gain Dual-band Base Antenna!

'Y

|

standard By Which All Others Are Judged

-4 _.{,‘I‘

3
F =

N
-

SG7900A

&

- —

[ X30A / XSU0A
X7O00HNA




Second Century

A Future Beyond Our Imaginations

This column has always served as a forum for the CEO of ARRL to provide commentary on the
organization and its future. Having just been elected as the Interim CEO with an uncertain term
of office, I thought it would be more valuable for the membership to hear from other members
of the ARRL management team, the ones working to shape ARRL'’s future.

For the next several months, there will be a rotating lineup of guest columnists providing their
perspective on the organization and amateur radio. First up is ARRL Director of Operations
Norm Fusaro, W3IZ, with others to follow in the coming months.

You may still reach out to me directly at ceo@arrl.org.
— Barry J. Shelley, N1VXY, Interim Chief Executive Officer

| took my Novice-class license exam at someone’s
kitchen table about 36 years ago, when | was in my
mid-twenties. | never imagined that one day I'd be
working at ARRL, let alone overseeing the DXCC pro-
gram, playing a role in the ARRL Centennial celebra-
tion, co-producing the National Parks on the Air event,
or eventually becoming the Director of Operations. No
one knows the future. But no matter what, the future
eventually arrives, and when it does, it may not be the
future you imagined — sometimes it can be

even better.

The same can be said for amateur radio. Modern tech-
nology makes it possible for today’s radio amateurs to
operate their station (or someone else’s) from a
remote location anywhere in the world. This is the
future that was envisioned in 1934, in a QST article
tited “Automatic DX Relay Work for the Ham,” and it’s
turned out even better than the author, D. A. Giriffin,
W2AOE, imagined. More than a decade before the
invention of the transistor and years before the DXCC
program was created, hams contemplated the idea of
using remote relay stations for “international round-
table nets and globe circling relays.

Griffin proposed the notion of W1MK (ARRLSs call sign
at the time) broadcasting bulletins simultaneously in all
48 states, or being able to hear your own signal com-
ing back to you “via the round the world relay” I'm sure
this all sounded far-fetched at the time, but today
remote operating is easily accomplished with off-the-
shelf components. We employ remote receivers at
W1AW so the station can be used for making two-way
contacts while the bulletins are being broadcast. This
is all part of amateur radio today.

When the League was founded, Hiram Percy Maxim,
W1AW, saw amateur radio as a valuable way to serve
the public. Public service is still a crucial element of the
value ham radio provides. However, when it comes to
moving traffic, our partners and served agencies expect
to see high-speed digital methods using modern
communications equipment. This was demonstrated at
a joint meeting of top officials with the American Red
Cross and FEMA in May 2019. ARRL used W1AW to
collect messages digitally from 13 field stations, then
relayed the messages to the meeting location in
Baltimore, Maryland. Red Cross and FEMA officials
were very impressed when they saw high-speed digital
messages being printed on a computer screen, config-
ured in the format they were used to seeing.

I'm not advocating for one operating mode over another.
Ham radio has many facets, and | enjoy quite a lot of
them. Most of my operating time is spent hunting DX in
the CW bands. | also use digital modes and participate
in the annual AM Rally. Ham radio is an art and, like

all art, needs to be appreciated in the context of its
medium. Each mode, band, and piece of gear has its
own purpose.

High-speed digital communications have been devel-
oped to supplement older technology. What's in the
future is anyone’s guess, but | can assure you that
what is state of the art today will eventually be replaced
with something new. Agility, not complacency, is going
to keep ham radio relevant and ensure our future.

Norm Fusaro, W3IZ
Director of Operations
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Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-973-6572
The First Choice of Hams Around the World!

hy-gain. Antennas and Rotators

HF Verticals

Work amazing DX with these extremely low radiation
angle omnidirectional antennas. All self supporting,
1500 Watts PEP SSB, low SWR. Heavy duty, slotted,
tapered, swaged, aircraft quality aluminum tubing.
Stainless steel hardware. Two year limited warranty.

AV-680, $599.95. 9 Bands: (6, 10, 12, 15, 17, 20, 30,
40, 80 Meters). 26 ft., 18.5 lbs.

Our most popular vertical now has 75/80 Meters! Lets you work

8 exciting DX with a low 17 degree radiation angle! Easily mount on
decks, roofs, patios. No ground or radials needed. Extra wide 2:1
SWR bandwidths. Each band tunable. Auto bandswitching, handle
1.5kW, 80 MPH wind survival, low 2.5 sq. ft. wind surface. Aircraft
aluminum tubing, stainless steel hardware.,

AV-640, $499.95. Like AV-680 less 80M. 251/2', 171/2 Ibs.
AV-620, $399.95. Like AV-640 less 40M. 221/2'1101/2 Ibs.
i AV-14AVQ, $229.95. (10, 15, 20, 40 Meters). 18 ft.,
9 Ibs. Classic AV-14AVQ uses same trap design as famous hy-
gain Thunderbird beams. 3 air dielectric Hi-Q traps with oversize
coils give superb stability and 1/4 wave resonance on all bands.
Automatic bandswitching.

AV-12AVQ, $169.95. (10, 15, 20 Meters). 13 ft., 9 Ibs.
Lowest priced automatic bandswitching tri-band vertical! Uses
Thunderbird beam design air dielectric traps for extremely hi-Q
performance in limited space.

AV-18VS, $149.95. (10, 12, 15, 17, 20, 30, 40, 80M).
18 ft., 4 Ibs.

hy-gain’'s lowest priced vertical gives you 8 bands. Easily tuned to
h.’ any band by adjusting base loading coil.

See our website for even more hy-gain vertical antennas!

HF Beams

hy-gain beams are stronger, light-
er, have less wind surface and last
years longer. Why?

hy-gain uses durable tooled com-
ponents - massive boom-to-mast
bracket, heavy gauge element-to-
boom clamps, thick-wall swaged
tubing -- no failures!

TH-11DX, $1299.95.
11-element, 4.0 kW PEP,
10, 12, 15, 17, 20 Meters.
The choice of top DXers. With
11- elements, excellent gain and
5-bands, the super rugged TH-11DX is the “Big Daddy" of all HF beams! Features
low loss log-periodic driven array on all bands with monoband reflectors, BN-4000
high power balun, corrosion resistant wire boom support, hot dipped galvanized
and stainless steel parts.

TH-7DX, $999.95. 7-Element, 1.5 kW PEP, 10, 15, 20 Meters.
7-Elements gives you the highest average gain of any hy-gain tribander! Dual
driven for broadband operation without compromising gain. SWR less than 2:1
on all bands. Combined monoband and trapped parasitic elements give you an
excellent F/B ratio.

TH-3MK4, $549.95. 3-Element, 1.5 kW PEP, 10, 15, 20 Meters.
Gives most gain for your money in full-power, full-size hy-gain tri-bander!
Impressive gain and a whopping average front-to-back ratio and still fits on an av-
erage size lot. 95 MPH wind survival.

TH-3JRS, $419.95. Compact 3-Element, 600 WPEP, 10, 15,

20 Meters. hy-gain's most popular and lowest-priced tri-bander fits smallest lot,
14.75 ft turning radius, 21 Ibs. Excellent gain and front-to-back let you compete
with the “big guns"! 80 MPH wind survival.

hy-gain. Rotators...the Flrst Choice of Hams Around the World'

HAM-IV - $709.95

The most popular rotator in the world! For medium
communications arrays up to 15 square feet wind load area. New
5-second brake delay! New Test/Calibrate function. New low
temperature grease permits normal operation down to -30 degrees
F. New alloy ring gear gives extra strength up to 100,000 PS| for
maximum reliability. New indicator potentiometer. New ferrite
beads reduce RF susceptibility. New Cinch plug plus 8-pin plug
at control box. Dual 98 ball bearing race for load bearing
strength and electric locking steel wedge brake prevents
wind induced antenna movement. North or South center
of rotation scale on meter, low voltage control, max
mast size of 21/16 inches.

HAM-VI, $809.95. For medium arrays up to 15 sq. ft. wind load. Like HAM-IV
but has new DCU-2 Digital Rotator Controller. Just dial in your beam heading or
let your computer control your antenna.

HAM-VII, $959.95. Like HAM VI but with DCU-3 digital controller with six
programmable memories.

Digital Rotator Controller
with 6 Programmable
Beam Headings

New DCU-3 Digital Controller lets you program 6

VB-23FM, $64.95. 3-element.
VB-25FM, $74.95. 5-element.

Tailtwister T-2X - $869.95

For large medium antenna arrays up to 20 sq. ft. wind load.
Choose DCU-2 digital controller (T-2XD2) or analog control box
(T-2X) with new 5-second brake delay and new Test/Calibrate
function. Low temperature grease, alloy ring gear, indicator
potentiometer, ferrite beads on potentiometer wires, new
weatherproof AMP connectors plus 8-pin plug at control box,
triple bearing race with 138 ball bearings for large load bearing
strength, electric locking steel wedge brake, N or S center of
rotation scale on meter, low voltage control, 21/16" max. mast.

T-2XD2, $979.95. Tailtwister with DCU-2 digital controller.

T-2XD3, $1039.95. Tailtwister with DCU-3 digital control-
ler with six programmable memories.

AR-40, $399.95. For compact antenna arrays and FM/TV up to 3.0 sq. ft. wind
load. Dual 12 ball-bearing race. Fully automatic.

CD-4511, $499.95. For antenna arrays up to 8.5 sq. ft. Bell rotator design gives
total weather protection. Dual 58 ball bearing race.

hy-gain. VHF/UHF Antennas

VB-214FM, $129.95.

14-element 2-Meter YRC-1,

FM beam antenna $369.95.

provides exceptional Replace your

front-to-back ratio and Yaesu rotator

maximum obtainable gains. | controller.
More features
and a much

more robust
controller that is

beam headings! Gives you fully automatic or manual
control of your hy-gain HAM or Tailtwister Rotators.

Push a memory button or dial in your beam heading
or let Ham Radio Deluxe (or other program) control
your DCU-3. Your antenna automatically rotates

precisely and safely to your desired direction.

hy-gain.

VB-28FM, $119.95. 8-element. Threaded stub for
feedpoints. Accepts up to 2 inch mast.

DB-2345, $119.95. Dual band 144 (3-elements)
440 (5-elements) MHz.

far less prone
to lightning damage. YRC-1 costs less than
repairing your original Yaesu controller!

For a Free hy-gain® Catalog
and nearest Dealer...800-973-6572 Call your dealer for your best price!

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.

AVE80_080910_4C_QST_0920190S



QUALITY AMATEUR RADIO PRODUCTS FROM

INRAD &=
MAT-TUNER from INRAD

6 Great NEW Automatic Antenna Tuners

Broad matching range for high input SWR is better
than internal transceiver automatic antenna tuners,
120 watts RF power handling, 2 year warranty.

Sleek machined aluminum cases, quality PC boards.
Control tuners from radio front panel with included
interface cables for Icom, Kenwood, and Yaesu transceivers.

' INRAD DESK MICROPHONES

THE INRAD DESK MICROPHONE SYSTEM IS THE

NEW STANDARD FOR QUALITY AUDIO ON HF.

Excellent audio doesn’t have to cost hundreds

of dollars. Prices from $138 to $158. QST review:
January 2018.

INRAD W1 HEADSET

THE INRAD W1 HEADSET IS THE NEW HAM N
RADIO STANDARD. Great comfort, Great audio. Great price.
THOUSANDS IN USE WORLDWIDE QST review: May 2019

spiderbeam

high performance lightweight antenna

THE SPIDERBEAM 40FT HD FIBERGLASS ‘

DESK
MICS
$138-158

VIBROPLEX AND
BENCHER CW Keys —

The BENCHER BY-1 is the
best selling iambic paddle in
Amateur Radio! lambic
paddles, straight keys, bugs,
single lever paddles,
accessories and mare.

POLE HAS NO EQUAL IN HAM RADIO

One pole, many uses, made to withstand
years of portable or permanent

RBCNCHERINC.

EASY-ROTOR-CONTROL

USB control of 90 different rotators. Point and click
with your mouse. Interfaces with most popular ham
software. Kit and assembled versions start at only $99.

DXPatrol is a tiny SDR covering 100 kHz-2
GHz that can be used with Windows, Mac, Linux,
or Android. Not an 8-bit dongle! Full featured
receiver. Want to add a panadaptor to

your HF transceiver? Do it with DXPatrol.

Great price at only $99.95!

AZ/EL controllers also available. QST review: Nov. 2014.

installation.

SPIDERBEAM HD FIBERGLASS POLES
40 ft - $109 and $119 / 60 ft - $279 / 72 ft - $479 / 85 ft -
$599. QST review: Feb. 2010

SPIDERBEAM ROTATABLE ALUMINUM MASTS - support
for 13 to 26 Ibs antenna weight. 33 ft - $459 / $485, 41 ft
$509, 47 ft $639, 49 ft $575, 60 ft $749. Guy hardware,
rotator adapters, other accessories available. QST review:

May 2015. 4
www.spiderbeam.us

VIBROPLEX

(865) 309-5073

www.vibroplex.com



Hamation Station Automation

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

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

1, °
fFoevceenm

SHACKLAN s

2X8 EIGHTPAK
ANTENNA SWITCH

SM-8 SHACK MASTER

The Shared Apex
Loop Array™!
Capture the whole band or the whole HF spectrum
at once with the Shared Apex Loop Array 2nd
Generation. Can be remote controlled over the
internet or in your station. 8 directions of directivity.
The Shared Apex Loop Array™ is a revolutionary
receiving antenna that will change the way that you listen to the radio! The patented
design provides performance in a size and over a wide range of frequencies that
will please both the rag-chewer and DXer alike.
Three models to choose from:
* AS-SAL-30 - optimized for VLF, BCB, 1.8-10 MHz
* AS-SAL-20 - optimized for BCB, and 1.8-30 MHz
* AS-SAL-12 - optimized for 3-30 MHz

StackMatch

PowerMaster Il

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

RF Power and SWR meter. Couplers for

3 kW, 10 kW or higher available for HF/6 m.
VHF and UHF couplers for 1.5 kW. You can
connect up to 5 couplers to the display to
monitor RF power on different TX lines.

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

Phone 214-954.7140 Fax 214-954-7142

N

ARRAY BOLUTIONS

OM Power Amplifiers,
The New RF Power
Benchmark!

OM2000A+ - OM2000+

The OM2000A + is the lightest and

smallest 2000 W fully automatic

HF/6 m power amplifier in the market.

Its manual tuning version, the OM2000+,

is our affordable unmatched best-seller.

Frequency coverage:

Amateur bands 1.8 — 29.7 MHz including WARC + 50 MHz

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

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

Tubes Amplifier Repairs
H *We service ACOM, OM Power, Alpha,
m h 4CX1000A

: ETO, and most brands.
L g s 2 ACX1500B , 55t turnaround, and communication with
]
Tested singles and maiched pairs

our test Technicians
available, 1 year warranty

» Service report and test data included
EMTRON ES-1A

* Tube testing for some common tubes
An innovative radio, amp, and antenna switch.

www.arraysolutions.com/amplifier-service
NEW!

Routes one of two radios to a single amplifier and

then to two antenna outputs. Solves the problem = # &mton ES-1A

”‘?f

ARRAY SOLUTIONS

| Gu-74b

il

I

of tedious manual hookups if you have more T
than one radio. Also routes PTT and ALC lines. ‘e @
Introductory pricing $195.00 3t <O

‘: 5kW - DC to 6m

RATPAK - 1x6
Choice of Muitiple Controllers
SIXPAK - 2x6

Surge Arréstors

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

Baluns &
RF Transformers

Ratios 1:1, 1:2, 2:1,4:1 and

% | more. RF line isolators. Ratings
5| 3,5, 10 kW+, Get the most out

of your antenna by stopping the

coaxial cable from becoming

part of it.

Check our Website for more new products!

.~

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



Steve Ford, WBBIMY, wb8imy@arrl.org

Member Spotlight

Scott Avery, KA4ZZQ

Scott Avery’s parents were both ama-
teur radio operators. In fact, they met
at a transmitter hunt! Scott grew up in
his South Carolina home surrounded
by the sights and sounds of ham radio.

“Dad would be on the Military Auxiliary
Radio System (MARS) net and |
would be hanging out listening,” Scott
recalled. “His station was in the only
room in the house with an air condi-
tioner, so that was an extra benefit.
Dad was a self-employed electronics
wizard and even had the WWV station
playing as background noise in his
work shed.”

Despite the ham influences at home,
Scott didn’t obtain his Novice license
until he was a freshman in college in
1982. Although he had the license, he
wasn’t on the air much until he hap-
pened to meet an avid VHF/UHF con-
tester at his job. Scott said, “He really
got me motivated to earn my General
license and get on the air”

Scott explored different activities,
including transmitter hunting, amateur
television, contesting, CW, and public
service, but he eventually fell in love
with 8 meters. “Living in Nebraska,
when the band opened up, | would find
myself working pileups. What a hoot!”

Parenthood

Like many amateurs, Scott found that
parenthood took him off the air for sev-
eral years. In fact, his daughter's ath-
letic activities brought him to a different
hobby. “When my daughter became a
gymnast, | decided to procure the nec-
essary gear to photograph her. This
led to bigger and fancier stuff and |
found there were a whole lot of oppor-
tunities to share my talents with the
local newspaper and other parents,” he
said. “I've been shooting high school
sports for 11 years at my daughter’s

alma mater. | started with football, then
| picked up basketball, volleyball, base-
ball, soccer, wrestling, swimming, and
cross country!”

Amateur Radio Returns

Scott and his wife recently moved to a
new home in a development with a
strict homeowners association (HOA).
Outdoor antennas are out of the ques-
tion, but Scott’s house has a large
attic with enough room to string some
antennas, allowing him to return to his
amateur radio roots. “I've retained my
original call sign as | intended to
return to 4 land when | retired, but that
may not happen,” he said.

His current ham interests are operat-
ing Field Day with his local club, trying
new HF digital modes, and assisting
SATERN — the Salvation Army Team
Emergency Radio Network.

Computers and “Flying”
Computer technology plays a large
role in Scott’s life. For the last 33 years
he has worked as a programmer, pri-
marily with mainframes running
COBOL/JCL.

When Scott isn't working with comput-
ers at his day job, he’s flying World
War ll-era aircraft in a multiplayer
online simulation known as Aces High.
All aircraft are modeled to simulate the
flight characteristics of the real thing,
and each is flown by pilots like Scott
from around the world. Every pilot has
a “call sign” and Scott is known in
Aces High as “AP Drone.” Like Scott,

| am also an Aces High bomber pilot
and have flown with him on several
missions.

“While they do have arenas where
hundreds of people duke it out in the
air, | prefer the historical matchups
between two countries such as the
US 8th Air Force B17s and B24s

When Scott Avery, KA4ZZQ, isn’'t working or
enjoying amateur radio, he is commanding
missions in the multiplayer online simulation
Aces High.

being escorted into clouds of German
fighters protecting their industrial com-
plexes,” he said. “I'll often act as the
commander of many other bomber
pilots. I'm busy designating targets,
coordinating coverage with the fighter
commanders, setting routes, and
managing my own plane’s defensive
arsenal”

Going Forward

Scott plans to expand his attic antenna
farm and eventually configure his sta-
tion to operate remotely — from many
miles away or just from the other side
of the house, where his office is
located. He also plans to explore VHF
digital with Digital Smart Technologies
for Amateur Radio (D-STAR).

“My hopes are high for the return of
sunspots and abundant activity on 15
meters, one of my favorite bands. In
the meantime, I'm active with FT8,”
Scott said.

With a long career in computer pro-
gramming, Scott is particularly excited
to see the rapid development of digital
operating in amateur radio. “There is
enormous potential for the hobby, and
it is only just now being tapped”
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ARRL’s mission: To advance the art, science, and enjoyment of amateur radio.

Guide to

Member Benefits

ARRL Online | www.arrl.org/myARRL

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

Log in at the top of the ARRL website.

=Magazines | www.arrl.org/gst and www.arrl.org/ota
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 both QST and On the Air from a web browser and
apps available for iOS, Android, and Kindle Fire
devices. Members need a valid ARRL account to
access the digital editions of QST and On the Air, the
Archives and Periodicals Search, and the Product
Review Archive.

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

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

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

Advocacy | www.arrl.org/regulatory-advocacy
ARRL supports legislation and regulatory measures
that preserve and protect meaningful access to the
radio spectrum. Our ARRL Regulatory Information
Branch answers member questions concerning FCC
rules and operating practices. ARRL’s Volunteer
Counsel and Volunteer Consulting Engineer programs
open the door to assistance with antenna regulation
and zoning issues.

The American Radio Relay League, Inc.

ARRL, the national association for Amateur Radio® in the United States: supports
the awareness and growth of amateur radio worldwide; advocates for meaningful
access to radio spectrum; strives for every member to get involved, get active,

and get on the air; encourages radio experimentation and, through its members,
advances radio technology and education; and organizes and trains volunteers to
serve their communities by providing public service and emergency communications
(ARRLSs Vision Statement, adopted in January 2016).

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

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

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

sLiberty Mutual Auto and Home Insurance
*US only

Find...

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

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

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

Interested in Becoming a Ham?
www.arrl.org/newham
newham@arrl.org | Tel. 1-800-326-3942 (US)

Connect with ARRL

ARRL, the national association for Amateur Radio®
225 Main Street, Newington, CT 06111-1400 USA
1-860-594-0200, Mon. — Fri. 8 AM to 5 PM ET except holidays
FAX 1-860-594-0259, email hginfo@arrl.org

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

[£] (€] [€] LI

Website: www.arrl.org

Facebook: @ARRL.org

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

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

Book of the Month!

ko 0
o

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

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

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

Membership inquiries and general correspondence should be addressed to the
administrative headquarters: ARRL, 225 Main St., Newington, Connecticut
06111-1400 USA.



www.arrl.org/divisions

Officers, Division Directors, and Staff

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

Officers

Founding President (1914-1936)
Hiram Percy Maxim, W1AW
President

Rick Roderick, KSUR*

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

First Vice President

Michael N. Raisbeck, K1TWF*
85 High Street

Chelmsford, MA 01824
(978-250-1236); k1twf@arrl.org

Second Vice President

Bob Vallio, WERGG

18655 Sheffield Rd.

Castro Valley, CA 94546
(510-537-6704); wbrgg@arrl.org
International Affairs Vice President
Rodney J. Stafford, W6ROD

5155 Shadow Est.

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

Barry J. Shelley, N1VXY

225 Main St.

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

Rick Niswander, KTGM

Chief Financial Officer

Diane Middleton, W2DLM

Staff
Communications Manager
David Isgur, NTRSN

Development Manager
Melissa Stemmer, KC1MHM

Director of Operations
Norm Fusaro, W3IZ

Laboratory Manager
Ed Hare, W1RFI

Assistant Laboratory Manager
Bob Allison, WB1GCM

Product Development Manager
Bob Inderbitzen, NQ1R

Marketing Communications Manager
Kathleen Callahan, KC1MBY

Marketing & Sales Manager
Yvette Vinci, KC1AIM
Membership Manager
Diane Petrilli, KBTRNF

Production & Editorial Manager
Steve Ford, WB8IMY

Advertising Sales Manager
Janet Rocco, W1JLR

Regulatory Information Manager
Dan Henderson, N1ND

VEC Manager
Maria Somma, AB1FM

Lifelong Learning Manager

Kris Bickell, K1BIC

Radiosport & Field Services Manager
Bart Jahnke, W9JJ

Business Staff
Controller
Thomas Bell, KC1MHQ

Information Technology Manager
Michael Keane, KIMK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Tom Abernethy, W3TOM*

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

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

Central Division
www.central.arrl.org

Kermit Carlson, WOXA*

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

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

Dakota Division
www.arrldakota.org

Matt Holden, KOBBC

400 Marquette Ave., Apt. 3006
Minneapolis, MN 55401
(952-232-1984); kObbc@arrl.org
Vice Director: Lynn Nelson, WOND
3204 Willow Ln. SE, Minot, ND 58701
(701-833-1000); wOnd@arrl.org

Delta Division

arridelta.org

David A. Norris, K5UZ

907 Evening Sunset Cir., Redfield, AR 72132
(870-613-1606); k5uz@arrl.org

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

Great Lakes Division
arrl-greatlakes.org

Dale Williams, WABEFK*

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

Vice Director: Thomas Delaney, W8WTD
4632 Glenway Ave., Cincinnati, OH 45238
(513-921-7423); w8wtd@arrl.org

Hudson Division
www.hudson.arrl.org

Ria Jairam, N2RJ

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

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

Midwest Division
www.arrimidwest.org

Rod Blocksome, KODAS

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

Vice Director: Art Zygielbaum, KGAIZ
6601 Pinecrest Dr., Lincoln, NE 68516
(402-421-0839), kOaiz@arrl.org

How to Contact ARRL Staff

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

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

New England Division
Fred Hopengarten, K1VR*

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

Vice Director: Vacant

Northwestern Division
www.arrinwdiv.org

Mike Ritz, W7VO

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

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

Pacific Division

pacific.arrl.org

Jim Tiemstra, K6JAT

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

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

Roanoke Division
arrl-roanoke.com

George W. “Bud” Hippisley, W2RU*
981 Circle Creek Rd., Penhook, VA 24137
(540-576-2527); w2ru@arrl.org

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

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

9975 Wadsworth Pkwy. K2-275
Westminster, CO 80021

(303-432-2886); kOrm@arrl.org

Vice Director: Robert Wareham, NOESQ
300 Plaza Dr., Suite 200

Highlands Ranch, CO 80129
(720-592-0394); n0esq@arrl.org

Southeastern Division
www.facebook.com/
ARRLSoutheasternDivision

Mickey Baker, NAMB

14764 Black Bear Rd., West Palm Beach, FL
33418 (954-667-3553); ndmb@arrl.org

Vice Director: James Schilling, KG4JSZ

44 Joel Massey Rd., Haines City, FL 33844
(407-504-2629); kgdjsz@arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

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

Vice Director: Vacant

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, WSLHC
2507 Autrey Dr., Leander, TX 78641
(512-658-3910); Icooper@arrl.org
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www.arrl.org/sections

ARRL Section Managers

The 15 Divisions of ARRL are arranged into 71 administrative Sections, each headed by an elected Section Manager (SM). Your

Section Manager is the person to contact when you have news about your activities, or those of your radio club. If you need assistance with a
local problem, your Section Manager is your first point of contact. He or she can put you in touch with various ARRL volunteers who

can help (such as Technical Specialists).Your Section Manager is also the person to see if you'd like to become a Section volunteer.
Whatever your license class, your SM has an appointment available. Visit your Section page at www.arrl.org/sections.

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

Delaware: Bill Duveneck, KB3KYH, 18682 Sunny Sky Blvd., Milton, DE 19968-2486
(302-537-4755); kb3kyh@arrl.org

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

Maryland-DC: Marty Pittinger, KB3MXM, 4 Pegram Rd., Owings Mills, MD 21117
(410-356-7899); kb3mxm@arrl.org

Northermn 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

Iliinois: Ron Morgan, AD9I, 114 Herman St., East Peoria, IL 61611-4420
(309-397-9549); ad9i@arrl.org

Indiana: James Merry, Jr., KCORPX, 7332 W. Mustang Dr., Ellettsville, IN 47429
(812-391-2661); kc9rpx@arrl.org

Wisconsin: Patrick Moretti, KA1RB, W349S3970 Waterville Rd., Dousman, WI
53118-9786 (262-354-2997); kalrb@arrl.org

Dakota Division (MN, ND, SD)

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

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

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

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

Delta Division (AR, LA, MS, TN

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

Louisiana: 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); w5Sxx@arrl.org

Tennessee: David Thomas, KM4NY]1, 205 Linford Rd., Knoxville, TN 37920
(865-654-5489), kmdnyi@arrl.org

Great Lakes Division (KY, MI, OH

Kentucky: Steve Morgan, W4NHO, 1124 W. 12th St., Owensboro, KY 42301-2975
(270-926-4451); wanho@arrl.org

Michigan: Jim Kvochick, K8JK, 10366 Greystone Ct., Brighton, MI 48114-7650
(810-228-5085); kBjk@arrl.org

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

Hudson Division (ENY, NLI, NNJ

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

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

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

Northem New Jersey: Steve Ostrove, K2SO, 249 Keats Ave., Elizabeth, NJ
07208-1059 (908-403-8943); k2so@arrl.org

Midwest Division (IA, KS, MO, NE
lowa: Lelia Garner, W, U|G 145 Front
(319-213-3539); waluig@arrl.org
Kansas: Ronald D. Cowan, KB@DTI, P.O. Box 36, LaCygne, KS 66040
(913-757-3758); kbodti@arrl.org

Missouri: Cecil Higgins, ACAHA, 27995 County Rd. 220, Hermitage, MO 65668-8493
(417-399-5027); acOha@arrl.org

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

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

Connecticut: Charles |. Motes, Jr., K1DFS 25 Woods»de Ln Plainville, CT 06062
(860-747-6377), k1dfs@arrl.org

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

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

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

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

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

Western Massachusetts: Raymond Lajoie, KB1LRL, 245 Leominster Rd., Lunenburg,
MA 01462-2031 (978-549-5507); kb1Iri@arrl.org

t., Robins, 1A 52328-9718
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Northwestern Division (AK, EWA, ID, MT, OR, WWA)

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

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

Idaho: Dan Marler, K7TREX, 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); kf7soj@arrl.org

Oregon: David Kidd, KA70Z0, 21760 S. Larkspur Ave., Oregon City, OR 97045-9164
(503-320-3484); ka7ozo@arrl.org

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

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

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

Nevada. John Bigley, N7UR, 2420 Palora Ave., Las Vegas, NV 89121-2157
(702-673-0904), n7Tur@arrl.org

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

Sacramento Valley: Dr. Carol Milazzo, KP4MD, P.O. Box 665, Citrus Heights, CA
95611-0665 (916-879-7449); 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); nz6q@arrl.org

Santa Clara Valley: Brandon Bianchi, NI6C, P.O. Box 60128, Palo Alto, CA 94306
(559-313-3373); ni6c@arrl.org

Roanoke Division (NC, SC, V.

North Carolina: Marvin K. Hoffman WA4N
(828-964-6626), 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), k8wv@arrl.org

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

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

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

Utah: Mel Parkes, NM7P, 2166 E. 2100 North, Layton, UT 84040

(801-547-1753) nm7p@arri.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, Wgoi)

Alabama: JVann Martin, W4JVM, 16 Baron Dr., Chelsea, AL 35043-6607
(205-281-4728), wajvm@arrl.org

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

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

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

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

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

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

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

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

Arizona: Rick Paquette, W7RAP, 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); ai6df@arrl.org

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

San Diego: Dave Kaltenborn, N8KBC, 630 Alber St., Chula Vista, CA 91911
(619-616-8758); n8kbc@arrl.org

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

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

South Texas: Paul Gilbert, KESZW, 1209 Doris Ln., Cedar Park, TX 78613-7067
(512-940-0441); ke5zw@arrl.org

West Texas: H. Dale Durham, W5WI, P.O. Box 375, Buffalo Gap, TX 79508
(830-719-9000); wswi@arrl.org

, P.O. Box 2208, Boone, NC 28607



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

Ameritron 160-6M 1.2kW FET Amplifier

1.5-54 MHz...1200 Watts PEP Output...Auto bandswitching, no tuning,
no warm-up, SWR protected, Quiet Variable-Speed Cooling...

Fwd/Ref PEP, PA Balance, ALC, V, | Metering
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Solid State no une
1.2KW 160-6M FET Amplifier
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ALs-1306 $3499

Suggested Retail

MULTIMETER

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

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

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

1200 Watts PEP Output on all bands
1.5-54 MHz including 6 Meters
ALS-1306 runs up to 1200 Watts of clean SSB
output power (just 100 Watts drive gives you the
full rated 1200 Watts output) for continuous

ALS-606S - $2099
Suggested Retail
600 Watt 160-6M Amp

600 Watts PEP/500W CW output, 160-6 Meters with
automatic instant bandswitching from your transceiver.
Fits on your desktop. 9.75W x 7H x 14.5D inches and
weighs 14.2 Ibs., but is only 4 dB below 1500 Watts —less  switch. Remote on/off control. DC current meter.

than an S-unit!
ALS-606 -

power supply.
NEW LOWER PRICE!!!

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

AMERITROZWY

$2299, like ALS-606S but has transformer

coverage between 1.5-54 MHz. 10/12 Meters
is included. This compact operator-friendly and
attractive desk-top amplifier fits neatly into any
station. Just 10W x 6/2H x 18'/2D inches.
Weighs only 22 pounds.

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

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

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

ALS-500M - $999

Suggested Retail
500 Watt Mobile Amplifier

500 Watts PEP/400W CW output, instant

bandswitching, no tuning, no warmup. SWR, load
fault, thermal overload protected. On/Off/Bypass

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

Front-panel ALC control!

This exclusive Ameritron feature lets you adjust
output power conveniently from the front panel.

Has bandswitch, ALC, SWR, PAand TX LED
indicators.

Automatic Bandswitching!

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

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

Clean, Modular Construction

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

ALS-1306 Power Supply
The ALS-1306 is powered by a 50 VDC switch-

ing power supply. Comes with a pre-wired cable
to plug into the ALS-1306.

This hash-free fully regulated swtiching power
supply is only 12 Ibs. and measures a compact
10W x 6'/2H x 97/2D inches. It can be placed
conveniently out-of-the-way. Output is 50 VDC at
50 Amps to the ALS-1306. Wired for 220 VAC,
selectable to 110 VAC. Draws less than 25 Amps
at 110 VAC; 12 Amps at 220 VAC.

Peek inside and see Ameritron’s
beautiful craftsmanship.

ALS-1300 - $3099
Suggested Retail
1200 Watt FET Amp

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

Call your favorite
dealer for your best
price today!

The World’s High Power Leader 116 Willow Rd, Starkville, MS 39759
m Tech: (662) 323-8211 m FAX: (662) 323-6551 8 a.m.-4:30 p.m. CST, Monday-Friday

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

ALS_1306_080114_QST_092019DS



West Mountain Radio RIGrunner
SAFE CUSTOMER FAVORITE

Each connection is individually fused
and each fuse has a blown LED indicator
and an RFI protection capacitor!

CONVENIENT

RIGRUNNER 4008

Powerpoles® as genderless connectors

is the easiest option for DC Power, The 4008 model of RIGrunner is equipped
with all of the standard features you know
SIMPLE and love, like Anderson Powerpoles, RFI
protection and Blown Fuse LEDs, and has
Anderson Powerpoles® are the simplest way to hook the great addition of Over/Under Voltage
up all of your equipment and organize your shack! LED Lights and buzzer alarm system!

Specific Models may include: USB Charging, Volt/Amp Display, On/Off Switch, Master Port control, PWRguard

cutoff for under/over voltage, web-based monitoring and control, and Over/Under voltage indicators

WEest MOUNTAIN 262-522-@503 EXT 35
(D) sales@westmountainradio.com

= westmountainradio.com/QST420



KX2

[FM«160-6m+15W

& ELECRAFT KX3 TRANSCELIVER

ELECRAFT

KX Line Packages

Visit Elecraft.com
for details

i'i

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 1I5WTX

+ 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 0z))
» Ultralight grab-and-go station,

""ﬂ; ~ perfectfor 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 hﬁc for HT-style operation

2 Wlde range internal ATU*

w KXPD2 compact keyer paddle*
. Optlon

Make Waves in Style with the New K-Line.

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

. IS 7045000 B < B 14285000

K4 Features

Direct sampling SDR « Modular, hybrid architecture « Single or dual
panadapter » High resolution tuning aid - Comprehensive 1/0 « 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

4 ) ELECRAFT’

elecraft.com « 831-763-4211

Qo HLECRART KPATSOD AMPLIFIKR

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
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Up Front

Morse Code Becomes Focus of
New Jazz Composition

Paul Schreier, AATMI/HBIDST

CW has often been integrated into music in some form, but rarely has it
been the major focus of a song — until now. Maria Schneider, a five-time
Grammy Award-winning jazz composer and National Endowment for
the Arts (NEA) Jazz Master, has released a piece entitled “CQ, CQ Is
Anybody There?” on her album, Data Lords.

| love jazz and have been a fan of the Maria
Schneider Orchestra for quite some time. She
finances her recordings through ArtistShare
(artistshare.com), a crowdfunding site for musi-
cians. Earlier this year, | became a participant in
her latest project, Data Lords, by paying up front
for the dual CD set (scheduled for release in
April 2020). As a participant, | have access to a
series of videos she filmed during the conception
and realization of her new CDs. In one of the vid-
eos, she held up a photo of her childhood home-
stead in rural Minnesota to mention that her dad
was a ham, pointing out the two huge antenna
towers that he built himself. | wrote her a short
email asking for her father’s call sign. She
responded almost immediately with
“WQABF,” and this started a fascinat-
ing exchange of emails. At one paint,
| sheepishly suggested that she add
Morse code into a piece as homage
to her father. The idea took root,
grew, and eventually blossomed into
the piece, “CQ, CQ Is Anybody
There?”

According to Maria, “This piece uses
Morse code for all of its rhythms
except for a recurring unison sax
line in the second half. The opening
is a search for connection, and the
messages being transmitted start
with ‘CQ. You'll have to decode the
rest of the Morse code messages
for yourself or search out someone
to help, but | also talk about them in
our ArtistShare videos.”

| know Maria would love to have one

of her dad’'s QSL cards. I've checked

into every avenue | could think of and turned up empty handed. If any readers have a
QSL card from WQABF, please get in touch with Maria at support@artistshare.com.

IThe first page of the score for a new jazz composition dedicated to Morse code.
[Briene Lermitte, photo]

2 Five-time Grammy Award-winning composer and NEA Jazz Master Maria Schneider
conducting her orchestra. [Dina Regine, photo]

3 Maria Schneider composing in the recording studio. [Briene Lermitte, photo]
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3 ALINCO.com

440MHz FM MOBILE TRANSCEIVER

DR-435TMKII

220MHz FM MOBILE TRANSCEIVER

DR-235TMKII

144MH2z FM MOBILE TRANSCEIVER

DR-135TMKII

50MHz FM MOBILE TRANSCEIVER

DR-06T

29MHz FM MOBILE TRANSCEIVER

DR-03T

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

DX-SR8T

144 / 430MHz FM DUAL BAND HANDHELD TRANSCEIVER SSB/AMI’FNVCVV_AH(I b’(j
LW/MW/SW 150KHz to 30MH:

DJ _5 OOT/ DJ -VX5 O H T DESK-T(I)SP REéélVEé .
DX-R8T

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

S
P

Dust & Waterproof
compatible

30A SWITCHING POWER SUPPLY

DM-330MVT

144/440MHz
FM FULL-DUPLEX MOBILE TRANSCEIVER

DR-735T

DM-2307
IWITCHING POWLE 2UPPL

144/440/1200MHz

L 30A SWITCHING POWER SUPPLY ECEUIL DLIPL R
mﬁ‘“[\r/c‘”mz’%”?)s_‘fl'ﬁ” D M 3 OTR HANDHELD TRANSCEIVER
VHF/UHF DUAL BAND, DUAL MODE J
DMR TRANSCEIVER REMTroniX, Inc' 222/902 MHz FM
FULL-DUPLEX
DJ -MDST/ | G P 17508 Murphy Parkway, Lathrop, CA 95330 HANDHELD TRANSCEIVER

Sint 55 e RS B &D: (209) 900-1296 : (209) 624-3153 KIENEID : http://www.remtronix.com DJ _G2 9T
(=521 : alinco@remtronix.com Eaie) : alincosupport@remtronix.com
Distributed in
North America by R E M TR \‘/ N |X

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

Letters from

Kindness Knows No Bounds
To honor my late brother, Donald,
WB2UQP, | requested and received
his call sign from the FCC so that

it could live on. Having heard
“WB2UQP” on the air since | was 5
years old, it was sentimental to me.

On his birthday, | got on 20 meters
SSB and held a personal “special
event,” calling CQ. | told responders
my reason for transmitting was my
late brother’s birthday, and that | now
had his call sign.

Eighteen hams from all over

the United States and Canada
responded to my CQs with heart-
warming sentiments. One particu-
larly comforting sentiment shared
with me was that my brother’s origi-
nal signals still travel the Earth,
causing him to smile when our sig-
nals meet.

Hams spotted me on the DX Summit
website, allowing more responses.
The kindness from hams in our huge
community knows no bounds.

Susan A. Bloomfield, WB2UQP
West Kennebunk, Maine

Through-the-Earth
Communications

After reading “Eclectic Technology”
in the January 2020 issue, | think
the idea of RF traveling around

and through the Earth should be
explored. | wonder what amateur
radio will be like in 2025 and beyond.
Imagine the transformation if instead
of depending on sunspots and
spaceweather we could reliably send
RF signals “through” the Earth!

Our Members

It would be nice to have reliable
communications day or night,
regardless of the sunspot cycle or
grayline. Not only would through-the-
Earth communications transform
amateur radio, but all of our commu-
nications. There would be a reduced
need for undersea cables and
satellites.

| hope someone sees the benefit

of looking into this concept. Who
knows? It could conceivably become
our future.

William J. Andress, ACSWT
Silsbee, Texas

More SK Estate

Planning Tips

Dino Papas’, KLOS, estate planning
guide, published in the September
2019 issue, is one of the most infor-
mative and useful articles I've read
in a long time. We should not under-
estimate its value and relevance.

In the course of our ham careers, it’s
easy to say that long hours of prepa-
ration, work, and the expenditure of
large sums of money have gone into
making us the ham radio hobbyists
we are today. We must work equally
hard to prepare for the day when we
become Silent Keys (SKs).

| have two recommendations to add
to Dino’s excellent article. My first
recommendation is to make your
ham radio estate planning docu-
ments available. You would be sur-
prised how many wills and estate
planning documents become lost or
forgotten. Ensure the executor of
your estate knows where to find your
“SK file” or binder, as Dino suggests.

Additionally, consider taping 3 x 5
cards on your prominent equipment,
directing them to the SK file.

My second recommendation is to do
your part. Preparing your executor to
handle your estate saves your heirs
money, assuming the involvement of
an attorney. Estate attorneys are
accustomed to settling estates of
various complexities, however, it's
safe to say many seldom distribute
property and manage assets of ham
radio operators. You may save your
heirs thousands of dollars by follow-
ing Dino’s suggestions on building
an SK binder.

Perhaps the most important task for
you is valuating all your equipment.
You can either do it yourself or your
estate will have to pay an estate
attorney to learn the nuances and
portals for ham radio sales.

Danny Jamison, AH6FX
Nokesville, Virginia

A New Level of Content
The December issue of QST hit a
home run. Starting with the cover
with Joel Hallas, W1ZR, (aka “The
Doctor”), the “Member Spotlight,”
“A Look Back: October 1969”

(I missed that year's magazine
issues while serving in Vietnam),
“Celebrating Our Legacy,” “Classic
Radio.” and “100, 50, and 25 Years
Ago” — wow! You have set a new
level of great content. Thanks to all
the skilled authors.

Jeff Blackmon, W8YI
Eaton, Ohio

Send your letters to “Correspondence,” ARRL, 225 Main St., Newington, CT 06111. You can also submit letters by fax at 860-594-0259,
or via email to letters@arrl.org. We read every letter received, but we can only publish a few each month. We reserve the right to edit

your letter for clarity, and to fit the available page space. Letters published in “Correspondence” may also appear in other ARRL media.
The publishers of QST assume no responsibility for statements made by correspondents.
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FLEX-6400 FLEX-6400M FLEX-6600 FLEX-6600M FLEX-6700

All mode, 100W, 160 - 6M Up to 8 FT8/digital sessions at once
Direct Sampling SDR multiFLEX — 2 operators, 1 radio
SmartLink: Plug and Play Remote Transverter port(s): VHF/UHF/Microwave

Built in Station Integration Two year warranty
2 — 8 Full Performance Receivers Manufactured in Austin, TX, USA
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Jump into Spring with New Gear from DX Engineering!

ACOM 700S 700 Watt HF+6M Linear Amplifier

ACOM’s done it again with this stellar addition to its lineup of solid state amps.
The 1.8-54 MHz 700S features 700W of output power (PEP SSB or CW); easy-to-
follow screen menus; simplified band changing; and plenty of safeguards in all
modes. Available with or without pre-wired 120V or 240V AC plug. Enter “700S”
at DXEngineering.com.

v

BLA350 Plus HF Linear Amplifiers

These compact, fully automatic amps feature up to 300W output at less than
12W input on 160 through 10 meters. Six low pass filters provide more than

50 db of harmonic suppression. The units can be used on all narrow band modes
of transmission, including SSB, CW, AM, FM, RTTY and FT8. Choose from 120V
and 240V models. Enter “BLA350” at DXEngineering.com.

X

RG-214 Double Shielded 50 2 Coaxial Cable Assemblies

These RG-214 cable assemblies are perfect for projects that demand
high-performance and durable coax. Available in lengths from 3 to 25 feet,
assemblies feature coax with 12-gauge silver-plated stranded copper center
conductor, solid polyethylene dielectric, and two layers of silver-plated copper
shields. Enter “RG-214 Double” at DXEngineering.com.

From $65.99 to $215.99

WYAESUS ALINCOS bhi o

Showroom Staffing Hours:
9 amto 5 pm ET, Monday-Saturday

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

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

9amto 5 pm ET, Saturday

All Times Eastern | Country Code: +1
DXEngineering@DXEngineering.com

IDX) EnGINEERING

Ladder Line Surge Protector

You asked for it and DX Engineering delivered!
By popular demand, the DXE-LLSP device

can be placed in line with 300/450 Q ladder
line or 600 Q open-wire feeder line to provide
excellent surge protection. The protector
easily handles well over legal limit RF power
at high SWR and can sustain multiple surges.
Enter “LLSP” at DXEngineering.com.

DXE-LLSP.....$78.99

[l) RADIOANALOG

Innovations that excite radio enthusiasts

Panadapter Module for

Icom IC-7300 Transceiver

Available exclusively in North America

from DX Engineering, Radio Analog’s

PTRX-7300 IF Interface Module installs

easily onto the IC-7300 and adds an :

IF connector on the rear of the radio. This allows the use of an optional SDR
receiver to provide a spectrum scope display on a much larger optional screen—
without soldering and signal loss. Enter “PTRX” at DXEngineering.com.

Xig€xpert

Stick 230 Antenna Analyzer

RigExpert’s new Stick 230 delivers

exceptional coverage and a range

of options for viewing results

on SWR, return loss, complex

impedance and other parameters.

It can measure antenna systems,

cables, filters and more across the frequency range of 100 kHz through 230 MHz.
Rechargeable 2800 mAh Li-lon 3-hour battery pack included. Enter “Stick 230”
at DXEngineering.com.

Free Standard Shipping for Orders Over $99*.

If your order, before tax, is over 99 bucks, then you won't
spend a dime on shipping. (Additional special handling fees
may be incurred for Hazardous Materials, Truck Freight,
International Orders, Next Day Air, Oversize Shipments, etc.).

POWER AMPLIFIER

®
DX
@

800-777-0703 | DXEngineering.com ENGINEERING

CELEBRATING

200020

We’re All Elmers Here! Ask us at: Elmer@DXEngineering.com v &= yoilube
Email Support 24/7/365 at DXEngineering@DXEngineering.com




Comet’s primary tool for any antenna
adjustment or duagnostlc project...

GAA-5 O00Markll
Antenna Ane

The CAA-500Markll combines the simplicity

and accuracy of an analog instrument,
PLUS...a full color LCD graphic display
Resistive (R) and Reactive (X) components
of impedance graphed and displayed
numerically SWR readings in both graphic
and numerical results.

Functions:
In addition to the display of antenna
properties, SWR curves are plotted quickly,
easily and accurately!

Auto band-sweep function:
Switch to the amateur band
of choice and press “Sweep
Center”’. The chosen band is
swept and the SWR graphed
in seconds!

Manual band-sweep function:
Select the band, select the
center frequency and select

the chosen frequency range
and display the SWR graph.

Multiple Manual Band-Sweeps

Manually graph the user defined bandwidth
multiple times and see the results overlaid
in 5 selectable colors! Make antenna length,
position, height above ground, gamma
match adjustments, etc...and graph each
adjustment in seconds, in a new color,
without losing the previous graph! n

Features:
Operates on 8-16VDC external power, 6 AAAlkaline or NiMH rechargeable
cells  Trickle charger built in (only when using NiMH batteries) = Typical

The perfect combination of analog and battery life: 9 hours of continuous operation + Battery level indicator
graphic information, designed in particular » Selectable auto power-off time limit preserves battery capacity « SO-239
for antenna diagnostics and adjustments connector for 1.8-300MHz range « N-female connector for 300-500MHz
while on the roof, tower or in the field! range * Optional soft carry case sold separately: CAA-5SC

Call or visit your local dealer today!
www.natcommgroup.com | 800-962-2611 @ =*M Er@



Close Up

The West Mountain Radio
RIGrunner 4005i

A — Solid state switches G — USB for configuring network
B — 40 A safety fuse settings
C — Precision current sensors H — 16-bit PIC processor

D — 45 A power in/out connectors | — SD card to log data

L iliarv i J — Front panel status and On/Off
E DIN auxiliary jack for general /O For eagh boit

F — Ethernet internet connection K — Voltage and current LCD display

The RIGrunner 4005i is
a device that allows remote
monitoring and control of
dc power distribution
systems from any internet-
ready mobile device or PC.



APRS"/ D-STAR®

TH-D74A 144/220/430 MHz Tribander

The TH-D74A represents the ultimate in APRS and D-STAR

performance. KENWOOD has already garnered an enviable

H' reputation with the TH-D72A handheld APRS amateur

A e radio transceiver. Now it has raised the bar even further

with the TH-D74A, adding support for D-STAR, the digital

voice & data protocol developed by the JARL, and

enabling simultaneous APRS and D-STAR operation
—an industry first.

nd P12:30c0 @ o
“HFM_ AP
| J7BME9E STA BCON 0BY

140.330 %999

} I H DV O0S b

438500 5990

: 9QKENWOOD ARC /GA
S wapTy
TH-D74
MiC
® e
DIGITAL = \ | DUAL
MODE | | AB | |8
4/ ENT |p ;
LOW k A o | |
MENU| * ¥ (F) ! APRS compliance using packet communication to exchange real-time
B ® | GPS position information and messages
, 1 wV |/ 2 mMiN|[3 CiN i | Compliant with digital/voice mode D-STAR digital amateur radio networks
| 3 @ VFQ |ABC MR |DEFCALL t ‘ Built-in high performance GPS unit with Auto Clock Setting

: 4 NEW|| 5 ApRS || 6 0BJ 3 | Wide-band and multi-mode reception
' G_;" ;Vls’g "gL LIST '::o B?? R 1.74" (240 x 180 pixel) Transflective color TFT display
: HI T.SEL | A e ; :
’7 paRs REV || TIVTONE | XYz BET i IF_ Filtering for improved SSB/CWIAM reception . .
i = ENE| [0 Pos] [FT SR High performance DSP-based audio processing & voice recording
E MHz MARK PE2 Compliant with Bluetooth, microSD & Micro-USB standards
Y External Decode function (PC Decode 12kHz IF Output, BW:15 kHz)
; | Free software for Memory and Frequency Control Program
- Data Import / Export (Digital Repeater List, Call sign, Memory Channel)
< ‘ Four TX Power selections (5/2/0.5/0.05 W)

Dust and Water resistant IP54/55 standards

APRS {The Automatic Packet Reporting System) is a registered American trademark of WB4APR (Mr, Bob Bruninga),
D-Star is a digital radio protocol developed by JARL (Japan Amateur Radio League).

Customer Support/Distribution Customer Support: gj
(310) 639-4200 Fax: (310) 537-8235 wiww.kenwood.com/usa



30

A Quick-
Dlsconnect

Protect your station from bad weather
and lightning strikes with this simple solution.

Charlie Liberto, WAMEC

Hamspeak

Ground
Low-impedance electrical

connection to the Earth. Also,

a common reference point in
electronic circuits.

Ladder Line

Another name for air dielec-
tric, parallel conductor, open
wire transmission line with
occasional insulating
spacers.

Window Line

Window line is a balanced
transmission line with part
polyethylene and part win-
dows of air dielectric. These
transmission line types have
less loss than coaxial cable,
especially when not matched
to the load.

April 2020

| once had an 80-meter dipole about 50 feet off the ground, suspended by

two trees. It was fed with window line that used white plastic spacers about
every 8 inches. Two holes drilled in a glass pane of a double-hung window
brought the ladder line to my homebrew balanced tuner. | thought the 80 —
100 foot tall trees would protect my antenna from any lightning strikes, but

that was not the case.

The antenna was hit by lightning, resulting in my backyard being strewn
with plastic spacers. Most of the copper in the 130-foot antenna was
vaporized. My station equipment was grounded via a length of #6 solid
copper wire connected to an 8-foot ground rod outside my window. The
ground rod is also connected to the ac entrance ground rod with #4 copper
wire on one side of the house — not all the way around, as recommended
by the National Electrical Code. However, no damage occurred to my sta-
tion equipment or any other electronic devices in my home.

Constructing the Connector

After that experience, | wanted to ensure that my station equipment was
further protected by disconnecting and grounding any antenna feed lines
when not in use. | recently installed a 160-meter antenna fed with 450
window line, and realized that the common two-wire ac plug and recep-
tacle were roughly 450 Q2 ladder line width. Here’s how to build your own
quick-disconnect to protect your antennas.



Step 1 Step 5
Buy a two-wire ac plug and socket. Finally, slide the
covers back on
and reattach
them to the plug/
socket bodies.
Put the socket on
the station end and the plug on the antenna end
of the feed line. | also have a large alligator clip/
jumper wire connected to my station ground rod,
which | clip across the antenna connector blades to
eliminate static buildup when the antenna is not in
use. You might also consider purchasing a second ac
socket, shorting both terminals together, and con-
Step 2 necting these shorted termi.nals t(? your station
Dl s Fokss i ground. When the antenna is not in use, unplug the

5 antenna from the station feed socket and plug it into
the plastic covers

. the ground socket.

to allow the wires

access to reach

Now | have a quick disconnect for my window line to

the terminals. further protect my station (see the lead photo). And
as reassurance, a recent ice storm caused a large
branch to fall across the feed line and all it did was

Step 3 pull the line apart at the plug. There was no damage

Slide the cover to my house attachment point or to the antenna.

on the indi-

vidual leads of

the line. All photos by the author.

Charlie Liberto, WAMEC, was first licensed in 1968 as
WN4MEC/WB4MEC, though his electronic career started at
age 9 when he shocked himself with a homemade Jacob’s
Ladder. His ham radio interest led to 38 years in aviation-

related electronics. Now retired, Charlie enjoys restoring
Ste P 4 vintage and military AM/CW/SSB and RTTY equipment,
Wrap the window line solid copper wire clockwise as well as restoring the radio gear for the B-17F "Lucky
. Thirteen” aircraft being rebuilt in Asheville, North Carolina
around the screws, tighten the screws, and reas- (www.hangarthirteen.org). You can contact Charlie at
semble the connectors. If your window line wire is w4mec@arrl.net.
stranded, it would be best to tin the wires first. You - -
| tt ti-oxidant 4 For updates to this article, VOTE

may aiso want 1o use some anti-oxiaant compoun see the QST Feedback page ’ o ] :

i you enjo is article, cast your vole at
on the ConneCtlonS. at www.arrl.org/feedback. v:w.;ryrl.org.’cover-plgq:e-poll

New Products

The QHtenna VHF/UHF Combiner/Diplexer

The new QHtenna combiner/diplexer combines and isolates 2-meter and
70-centimenter antenna feed lines to a single feed line for transceivers that
provide only one coaxial connector. Isolation is =
typically greater than 25 dB. The unit is rated
for 300 W maximum and is housed in a
diecast aluminum enclosure with SO-239
connectors. A 12-inch jumper cable is
included. It costs $58, plus $7.90 shipping
from QHtenna, 101 Collins Rd, Toccoa, GA
30577; tel. 706-491-6490; lylendgh@aol.com.
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Choosing the Best Mode
for Your HF Operation

When it comes to HF operating, some modes allow you to
communicate farther than others. Free software can help
predict which ones are likely to be most effective.

Kai Siwiak, KE4PT

Have you ever wondered how the various WSJT-X
modes stack up against each other — and modes like
CW and SSB — in terms of range and coverage on
the HF bands? You can easily find out by using the
free HamCAP software (created by Alex Shovkoplyas,
VE3NEA), along with the information in Table 1, which
charts the sensitivity thresholds of the modes.

Relative Range Using HamCAP

The relative signaling range by mode is approximated
on the example HamCARP area coverage map (see
Figure 1) in colors using the signal-to-noise ratio
(SNR) approximations in Table 1. HamCAP shows the
SNR in a 1 Hz bandwidth whenever you hover your
cursor over the colors in the map display. The first
column of Table 1 shows the SNR spanina 1 Hz
bandwidth that approximately corresponds to the
color in the second column. The corresponding

modes in column three have threshold sensitivities
listed in column four.

For example, the threshold SNR in the standard

2500 Hz bandwidth for FT8 is —20 dB.! So, we first
convert the SNR in 2500 Hz to SNR in 1 Hz by adding
10log(2500/1) = 34 dB to get the SNR in a 1 Hz band-
width of +14 dB, shown in column four of the table.
That threshold sensitivity extends to the light blue
color range of the table. FT8 range coverage therefore
includes anything in the light blue through pink range
on the map. The same goes for each of the other
listed modes.

1J. Taylor, K1JT; S. Franke, K9AN, and B. Somerville, G4WJS,
“Work the World with WSJT-X, Part 2: Codes, Modes, and
Cooperative Software Development,” QST, Nov. 2017, pp. 34.

Table 1

How HamCAP Map Colors Correspond to Mode SNRs
SNR span Color Threshold SNR
(dB in 1 Hz) in1 Hz




In the sample map in Figure 1, SSB voice is limited to
pink and red only, while the subsequent mode colors
in Table 1 include all previous colors. FT4 coverage,
for example, includes light blue through pink, and
WSPR coverage includes the whole color map, blue
through pink. Remember that the color correspon-
dence is approximate and depends on further mode
specifics.

You can generate your own HamCAP pseudo-color
map specific to your chosen HamCARP propagation
parameters, and then refer to Table 1 for your relative
coverage by mode. This can be extremely handy
when you're trying to decide which mode to use for a
particular location you're trying to reach.

Generate Your Own

HamCAP Coverage Map

This is not meant to be a tutorial on using HamCAP.
For that, please refer to the Installation and Configura-
tion instructions, and third-party tutorials listed at
www.dxatlas.com/hamcap. HamCARP is free soft-
ware, but | also found the companion program, /ono-
Probe, very useful. If you also purchase and install
lonoProbe, go to the SETTINGS tab in HamCAP and
press the lonoProbe button. /onoProbe will then pro-
vide real-time ionospheric indices to HamCAP to
make its predictions even more accurate.

Install HamCap, which acts like a graphical user inter-
face (GUI) for the underlying free VOACAP propaga-
tion prediction software. Start HamCAP and fill in the
boxes with your station details, including transmitter
power. If you don’t want to use lonoProbe, you need
to enter the current sunspot number (SSN) and Kp
number for current conditions. You'll find this informa-
tion at www.spaceweather.com (look in the left-hand
column).

Now click the PARAMS tab and fill in your choices for
the input parameters. On the SETTINGS tab, I filled in
my home latitude and longitude and chose the
PSEUDO map style and HIGH map resolution. The ANT
tab lets you select antenna patterns from the drop-
down menu for both the transmit and receive ends of
the propagation path. Double click the FREQUENCY
button to see the antenna pattern. | chose ISOTROPE
antennas for both ends of the link to get the most con-
servative propagation map.

Click on the MAP tab and select a frequency button
and UTC time. HamCAP will generate a color-coded
map after a few seconds. You can then refer to Table 1
to estimate the approximate range and coverage from
your location using the listed modes.

8l Paiams | B8 Chart Mapl_m Settings | ‘T Ant|

v [51°N 21°E

SNR22dB |Elev. 12° [F2F2 | MUF 18.2 MHz

Figure 1 — An example HamCAP pseudo-color map for propa-
gation from my home in Florida. The colors correspond to the
SNR spans in Table 1. [Kai Siwiak, KE4PT, image]

Mousing over the map reveals latitude/longitude, SNR
(in 1 Hz bandwidth), antenna pattern elevation, propa-
gation mode, and Maximum Usable Frequency at the
mouse pointer location relative to your home location,
on the bottom bar of the map display. Wherever the
SNR on the map exceeds the threshold value for your
desired mode, it is fair to say that you probably have
usable coverage using that mode!

A Technological Approach

to Working HF

The coverage map relies on propagation prediction
software (VOACAP here, built into the HamCAP GUI)
that displays propagation SNR in a 1 Hz bandwidth.
Conveniently, HamCAP displays SNR per 1 Hz band-
width with color transitions that can be correlated to
mode threshold sensitivities, as in the table. Armed
with this capability, you can “dial up” a propagation
range and coverage from your station by choosing a
mode that works for that range and coverage.

Kazimierz (Kai) Siwiak, KE4PT, holds an Amateur Extra-class
license, is a life member of AMSAT, and member of ARRL,

where he serves on the RF Safety Committee and as a Technical
Advisor. He is a QST Contributing Editor, and Editor of QEX. He
earned his PhD from Florida Atlantic University, specializing in an-
tennas and propagation. He is a registered Professional Engineer
and Life Senior Member of IEEE. Dr. Siwiak holds 41 US patents,
has authored many peer-reviewed papers, several textbooks, and
has contributed chapters to other books. Kai is a dedicated DXer
and enjoys portable operating. His interests include flying (instru-
ment and multiengine commercial pilot), hiking, and camping. You
can reach Kai at k.siwiak@ieee.org.

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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Rick Dubbs, WW9ID

Kit building is one of my favorite ham radio activities. In
1984, | purchased the Heathkit SA5010 uMatic
Memory Keyer. It's pictured in the splash screen of my
updated keyer in the lead photo. The uMatic had a
“huge” 240-character command memory and a 22-key
membrane keypad. It could use up to 10 variable-
length memories and generated repeatable random
CW for code practice. Its main flaw was its capacitive
touch paddles, which seemingly worked well for only a
few hams.

I've been wanting to build an updated keyer with more
memory, a physical iambic paddle, and a touch-
sensitive LCD screen. | recently found the Nextion
NX4832K035 enhanced 3.5-inch HMI touch display
LCD Module (available from www.nextion.tech). It
connects to an Arduino or Raspberry Pi with just a pair
of serial wires, and provides a user interface (Ul)
design environment that is independent from the main
program code (known as the Arduino sketch). This
was the basis for my keyer. Figure 1 shows my
updated pMatic2 keyer, with paddles attached, next
to the uMatic keyer with its capacitive paddles.

34  April 2020

An exploration of new technology
modernizes a keyer design.

The original uMatic Keyer had 10 memories. My
updated version has 110 memories. The Nextion
display can have as many as 256 controls on each
screen, and as many as 256 screens. This project
doesn’t need to have a large enclosure to accom-
modate buttons, switches, dials, and displays. The
single Nextion display touchscreen will suffice (see
Figure 2).

Nextion Editor

Use the Nextion Editor software to create the different
screens, or Pages, and populate them with controls.
The display has the ability to move between the differ-
ent Pages on its own, or the Pages can be selected
under Arduino sketch control. The same goes for the
controls themselves. They can get or send their infor-
mation from or to the sketch. If the SEND COMPONENT
ID box is checked for a particular control’'s action (like
TOUCH PRESS or TOUCH RELEASE), then your sketch
will be able to make use of that event to perform some
sketch function.

I've also created a Page to enable several Pages for
reference information. There’s a Page with Q signals, a
Page with a US call areas map, and some Pages with
keyer instructions.

Building Nextion Pages

The Nextion Editor is made up of multiple panes

(see Figure 3). Start by clicking on the NEW icon (or
FILE|NEW) on the quick access bar. Give your project a
name, select which model you're using, and choose
the direction in which the display will be oriented.



| recommend you start with the pane in the lower left-
hand side. It's a tabbed pane, so its name changes
depending on which tab is active. Click on the FONTS
tab. If you click on the + sign to add a font, you'll be
presented with an empty OPEN FILE dialog box). Click
the TOOLS menu, and then the FONT GENERATOR item.
You may create several fonts, but start with one right
now. | used a 16-point Arial anti-aliasing font and
named it Arial16AA. Click GENERATE FONT, name it
again, click OK, and then YES to actually add it to the
FONTS pane. You can now close the FONT GENERATOR.

To add functionality, click on the control you want from
the TOOLBOX pane. Position it on the Page, resize it as
needed, and then adjust its attributes and/or write any
needed code to use the control within the display itself.

To try this out, click on the BUTTON control and drag it
away from the upper left-hand corner. That’s where all
new controls start. Next, click on the TEXT control. Left-
click and hold on the right-hand border of the rectangle
and drag it over to the other side of the Page. In the
t0(Text) Attribute pane, scroll down to the tst_maxI attri-
bute, then click on the 10 and change it to 50. Now,
click on the button you previously added, click on its
txt_maxl attribute and change it to 30, then click on the
txt attribute and change newtxt to My Button. In the
EVENT pane, be sure that the BUTTON TOUCH PRESS
EVENT is selected, then in the text box underneath
enter: t0.txt="The button is pressed”. Select and copy
that line, select the TOUCH RELEASE EVENT, and paste
the line into the text box. Change the word PRESSED to
RELEASED.

Generally, if you want to use a control in your sketch,
you just need to be sure the SEND COMPONENT ID box
is checked for the Event you want to use. A PUSH
Event is triggered when you first tap a control (TOUCH
PRESS EVENT), and a POP Event triggers when you
release a control (TOUCH RELEASE EVENT). Different
attributes of a control — like size, location, color, min/
max, and value — are usually available to customize
from the sketch itself. You will also need to hook the
control into your sketch, if you are going to make use
of PUSH/POP Events. The sketch identifies your control
based on its Page and ID numbers. All controls on the
first Page have a Page number of “0” Each control has
an ID number based on the order in which it was
added to the Page, or its arrangement in layers. This
last feature caused me some trouble when | moved a
control to an upper layer and the editor then re-indexed
(re-numbered) several controls. The re-numbered
controls then no longer responded as expected in the
sketch. You can give each Page a name, which the
display can use, but the sketch can refer to each Page

Figure 1 — The WW9JD Arduino-based pMatic2 Memory Keyer
next to the original Heathkit SA-5010 pMatic Memory Keyer.

Figure 2 — The keyer board is mounted behind the Nextion
display and is sandwiched by the acrylic case.

only by its number. If you reorder the pages, their
numbers change accordingly.

To add a new Page to the display, click on the ADD
PAGE icon at the top-left of the Page pane. The Editor
will display a list of the Pages that have been created.
Initially, each Page is named with the consecutive
number of its creation, but you may rename Pages to
something more meaningful. The other controls at the
top of the Page pane let you delete, insert, reorder,
copy, import/export, and delete all the pages at once.
After you have created a Page, click on it in order to
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view it in the DISPLAY pane and
begin working with controls.

After populating your Pages with
controls, you can compile and test
your design right in the Editor.
Granted, it knows nothing of input
from your sketch, but you can test
location and operation of controls,
the size of text, and the commands
you've programmed to be used by
the display itself before taking the
time to load it on the display. Click
COMPILE on the quick access bar,
then click DEBUG and click on your
button to your heart’s content.

You will need a microSD card to
load your design to the display
itself. Use File|TFT file output to
compile and save the design to the
card. When the destination folder is
displayed, you can turn off power
to the display and insert the card in
the slot on the display. When you
supply power to the display, it will
look for the design file and try to
load it. The display screen will
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Figure 3 — Nextion Editor showing the keyer MAIN PAGE.

show that the upload was successful. Power down,

remove the card, and power up to see your design or
design changes. As far as | know, the microSD card
reader on the display can be used only to upload

display designs.

Details about using the display in the sketch are on the
www.arrl.org/gst-in-depth web page. More project
resources, including code and PCB layouts, are avail-
able from the author at www.ww89jd.net.

Microprocessor Board
Selection and PCB Design

One of my goals was to make a smaller, lighter device
than the Heathkit original. | wanted to use an Arduino
Nano board, but my sketch exceeded its memory

| ordered another case to use for mounting the keyer
board behind the display.

There are several PCB manufacturers that will pro-
duce a small run of boards quickly, and at low cost. |
used KiCad (www.kicad-pcb.org) to design the PCB,
and PCBWay (www.pcbway.com) to make the actual
boards. The total cost was about $30.

My final version includes provisions for attaching the
QRPGuys paddle (https:/qrpguys.com/kx-iambic-
mini-paddle-kit), shown in Figure 1. | used epoxy
putty to attach a pair of 6-32 standoffs directly to the
PCB, placed by using the paddle itself for the proper
locations. | also use the pMatic2 keyer with Vibroplex
iambic paddles (see the lead photo).

limits. | ended up doing much of my prototyping work
on a breadboard using an Arduino Mega. | settled on

the RobotDyn Mega 2560 PRO CH340G/
ATmega2560-16AU perfboard for my final design.

I wanted the keyer board to be installed behind the dis-
play. The Nextion included an acrylic case that is just a

frame for the display: a flat back with cutouts for the
display connector, microSD card, and the real-time
clock battery, some plastic spacers, and hardware.

36 April 2020

™ | 'y P
fhe fiinctianc
ne TUuncaions

Anbsss ~masd
viatic, and

- winmsde =t i prar—— T
Ien extends that tui .i’kw:,‘l"i.z“‘!T;c"_[“]'«.}’)u

8 ot



Keyer Operation QS2004-Dubbs04

The Fritzing diagram in Figure 4
includes a microSD memory card
that can store gigabytes of data,
compared to the 240 characters of
memory in the Heathkit original.
The Nextion board is in the upper
right. The keyer program, or sketch,
mostly replicates the functions of
the original pMatic and then

D

extends that functionality. The
sketch is open source, and | expect
others to add features.

When you turn the keyer on, you
first see a splash (opening) Page
that shows the time and has

access to an ABOUT button that B
credits some of the folks who
posted material online that helped
me with this project. The splash
Page clears itself after about 5 sec-
onds, or you can tap it to clear it,
and then it displays the MAIN PAGE seen in Figure 1.
The bottom half of the main screen duplicates the
keypad layout of the Heathkit original. Most of the func-
tion keys work after you have pressed one or two
number keys. The function keys on the right-hand side
perform the same as the originals. However, both the
WPM and SPC’G may be further modified.

| created several different files with the word “Paris”
repeated 5, 10, 13, 16, 18, 20, 25, 30, and 35 times.
Use the TIMING CONSTANT slider on the Keyer Setup
Page to assure that the words per minute (WPM) and
Farnsworth settings are accurate. On the left-hand
side, the WT (weight) control and the P/C (pause/
continue) work the same, but get used differently. RPT
(repeat) sets the number of times a file is sent. LOAD is
used to load or save characters to a file, but not with
the paddles. PRAC (practice) merely stops the keyer
from operating the transmitter. There is no current
function in the sketch that produces random CW for
practice, but you can copy any text to a file and run it
with the keyer.

On the top of the MAIN PAGE, there is a large display
area that shows you which of the number buttons you
have pressed. It displays OFF whenever it's not show-
ing recent number button presses. Tapping that display
(with or without OFF showing) puts the Nextion and the
microprocessor board to sleep. Tap the dit paddie to
wake it up. There is a display area that will show error
conditions, as well as display the name of the file cur-
rently being sent. Tap the MUTE button in the upper

Figure 4 — The diagram for the pMatic2 Memory Keyer shows the Nextion
display on the top right and the microSD card on the bottom right.

fritzing

right-hand corner to mute the sidetone, and again to
unmute it. The WPM, Farnsworth WPM, weight (if any),
and repeat count are shown at the top. The upper left-
hand corner has a settings button that gets you to the
Nextion settings page. There are two more keys just
above the status LEDs to open the QWERTY keyboard
Page and the References Index Page.

Conclusion

| now have the uMatic2 update I've wanted for so long.
Not only was it well worth the wait, but the process of
bringing it to fruition was more enjoyable and educa-
tional than | would have imagined. | hope that you will
be able to put some of what | learned to use in your
next project.

All photos by the author.

ARRL Life Member Rick Dubbs, WW9JD, earned his Novice- and
Technician-class licenses in 1977 while in the US Navy nuclear
propulsion program. He earned his Advanced-class license in
1987. Rick graduated Ball State University in 1988 with a BS in
Middle School Math/Science Education and became a teacher. In
1994, he graduated from Indiana Wesleyan University with an MA
in Education, and began teaching in the graduate education
program. He retired from teaching in 2017, and currently works
part-time with woodworking tools and supplies. Rick also has

a photography business (www.soaringeagle.photography).
You can reach Rick at umatic2@ww9jd.net.

VOTE

For updates to this article,
see the QST Feedback page

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

www.arrl.org/cover-plaque-poll

April 2020 37



Mark J. Wilson, K1RO, klro@arrl.org

Product Review

Reviewed by Dan Wall, W1ZFG
wizfg@arrl.org

Yaesu's FT3DR handheld transceiver
transmits on the 2-meter and 70-
centimeter amateur bands using the
Yaesu System Fusion (C4FM) digital
Yaes u FT 3 D R modes as well as standard analog FM.
Its A band wideband receiver covers
most of 500 kHz to 999.995 MHz in 11
D u aI — Ban d bands. The B band receives 108 to

580 MHz in six bands.

An a,I Og an d The receiver also comes with preset

memory channels — 10 for NOAA

2 Weather Radio broadcasts, 57 for VHF
D Igltal H an d h e | d marine radio, and 89 for international
shortwave broadcasts. A GPS receiver
Tr-an S C e iv e r- and Automatic Packet Reporting System
(APRS) functionality are built in.
With the supplied battery pack or a
13.8 V dc external supply and E-DC-6
cable, power output ranges from 300 mW
to 5 W in four steps. With the optional
FBA-39 alkaline battery case, the

power output is about 0.9 W on
Lowz2 and about 0.3 W on LOW1.

Bottom Line

Yaesu's FT3DR hand- The radio is supplied with the
held seamlessly inte- SBR-14L1 7.2V, 2,200 mAh
grates analog FM and rechargeable lithium-ion battery

C4FM dlg]tal voice and paCk, a SAD-25B battery Charger,
a flexible antenna, a belt clip, a

data in one package USB cable, and a battery pack

thrgugh Yaesu’s System protective cap (if you choose to

H [ e —— Fusion technology. The not attach the battery clip). Also
| , 4599 FM color touchscreen and included i; an Operating Manual

; ”“;5*%9 a0 standard Bluetooth fea- for the radio anc_i .|nstruct|ons for

n T M tures are nice upgrades the battery. Additional manuals

covering specific features are

_ | B available for free download from
TR | the Yaesu website. Yaesu offers
| BACK | DISP| | BAND! optional accessories, including speaker/
- microphones, battery packs and char-
gers, and power and data cables.

F I TXEm MoDE | i from the FT2DR.

X Syl | Ams] |

Features

The FT3DR has a long list of features

in common with its predecessor, the
FT2DR. The most notable changes are
an improved color display and Bluetooth
capabilities.



The FT3DR has a full-color, 320 x 240 pixel high-
resolution LCD touchscreen (see Figure 1). Itis
slightly smaller than the monochrome display on the
FT2DR, but | found it more readable in all lighting
conditions, even outside on a sunny day.

In the dual-band receive mode, the selected fre-
quency is displayed in a larger font than the fre-
quency of the unselected band. The size of the
displayed frequencies reverses when the other band
is selected, making it easier to see which band is cur-
rently in use.

In the digital modes, the FT3DR displays both the TX
and RX numbers used in the Group Monitor func-
tions, whereas the FT2DR only displays the TX
number. The display also has the usual indicators for
volume, signal strength, VFO/memory mode, FM/
digital modes, GPS and Bluetooth signal status, and
battery level. There is also an indicator to show if a
microSD card is inserted.

The FT3DR has built-in Bluetooth functionality. |
tested the review unit with both the optional Yaesu
SSM-BT10 Bluetooth headset and a BlueParrott
B250-XT Bluetooth headset. (Note that Yaesu does
not guarantee that any third-party products will be
compatible with their transceivers.) Both headsets
paired easily with the FT3DR and performed well.
Once paired to a Bluetooth headset, the transmitter in
the FT3DR is keyed by pressing the headset multi-
function button (or whatever it is called on your par-
ticular headset). The radio will remain in transmit
mode until you press the multifunction button again.
This is a slight departure from the traditional push-
and-release PTT button found on hand microphones,
and it took a little getting used to.

If you turn on the VOX function in the FT3DR, you
can operate totally hands-free through the headset.
The radio has high and low settings for VOX gain, and
an adjustment for the transmit/receive delay time
between 0.5 and 3.0 seconds. Yaesu also offers an
optional SSM-63A VOX wired headset in addition to
the Bluetooth version.

The list of standard features continues with the AMS
(Automatic Mode Select) function, which automati-
cally selects analog FM and C4FM digital modes,
based on the signal received from the other station.
The DG-ID (Digital Group ID) and GM (Group Mon-
itor) features enable you to automatically locate and
communicate with other stations within range if they
have a matching DG-ID number. Also DP-ID (Digital
Personal ID) features are included. (More on these
topics later.) Additional features include:

= Simultaneous reception of two separate frequen-
cies on different bands or on the same band.

= Water-resistant design.
= Memory tags of up to 16 alphanumeric characters.
® Band scope that displays up to 79 channels.

® Continuous Tone Coded Squelch System (CTCSS),
Digital Coded Squelch (DCS), and Enhanced
Paging and Code Squelch (EPCS) functions.

= Support for WIRES-X internet connections and
WIRES-X portable digital node functions.

= Compatible with microSD memory cards for transfer-
ring settings and memory contents between the
radio and optional programming software.

= Recording of transmitted and received audio on
the microSD card for playback on the FT3DR or
another device.

® Snapshot function with the optional MH-85A11U
camera/microphone.

Knobs and Switches

In both the FT3DR and its predecessor, the FT2DR,
there are two main knobs on the top of the unit. The
DIAL knob is used to change the frequency or select a
memory channel. The VOL knob is used to adjust the
audio volume level. These are the default settings, but
the knob functions can be swapped by changing a
setting in the CONFIG menu.

The squelch level can be set by changing a setting in
the SIGNALING menu, but it's quicker to use the SQL
button on the left side of the radio. In the FT2DR,
pressing the SQL button causes the main display to
disappear completely, and you are taken directly to
the SIGNALING menu to adjust the squelch level with

Figure 1 — The FT3DR color touchscreen is easy to read under
various conditions.
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Yaesu FT3DR Table 1
Key Measurements Summary Yaesu FT3DR, serial number 9J030005

Additional ARRL Lab measurements are available at www.arrl.org/gst_in_depth.

Receiver Sensitivity (12dB SINAD, uV)
m % 017
cm
0.25

0.15
Receiver Third-Order Dynamic Range (dB)
(10 MHz offset)

60 — 90

Receiver Third-Order Dynamic Range (dB)
(20 kHz offset)

0.1

Is m 62
) cm 57
40 70
Adjacent Channel Rejection (dB)
m 66
 cm 71
50 90
IF Rejection (dB)
A 130 |
133 B
135
Image Rejection (dB)
— a2
64
120
Audio Output (mW)
) F “a0s
@ 100 800
KEY: QS2003-PR143
Values shown are for Receiver B. See Table 1 and
expanded test results at www.arrl.org/qst_in_depth
for additional measurements.
Bars off the graph indicate values over/funder scale.
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Manufacturer’s Specifications

Frequency coverage: Receiver A,
0.5 —999.995 MHz (cellular blocked);
Receiver B, 108 — 580 MHz. Transmit:
144 - 148 and 430 — 450 MHz.
Modes: FM, Data, C4FM; AM and WFM
(receive only).

Power requirements, 7.2 V dc battery
power: Receive, 140 mA (mono band
receive), 170 mA (dual band receive),
67 mA, standby (battery saver on).

GPS on, additional 18 mA. Digital mode,
additional 6 mA. Transmit, 1.6 A (5 W,
144 MHz),1.9 A (5 W, 430 MHz).

Auto power off, 990 pA.t

Receiver

Sensitivity: AM, 10 dB SN: 3 uV (0.5—
30 MHz), 1.5 uV (108 — 137 MHz). WFM,
1.5 uV (76 — 108 MHz). FM, 0.35 1V (30 —
54 MHz), 1 pV (54 — 76 MHz), 0.2 pV

(137 — 140 MHz), 0.16 pV (140 — 150 MHz),

0.2 UV (150 — 174 MHz), 1 pV (174 —

222 MHz), 0.5 pV (222 — 350 MHz), 0.2 pV
(350 — 400 MHz), 0.18 pV (400 — 470 MHz),
1.5 uV (470 — 580 MHz), 3 pV (580 —

800 MHz), 1.5 pV (800 — 999 MHz).

Adjacent-channel rejection: Not specified.

Spurious response: Not specified.

Squelch sensitivity: Not specified.
S-meter sensitivity: Not specified.

Audio output: at 10% THD, 300 mW with
8 Q load at 7.4 V dc (external speaker).

Transmitter

Power output (Hi/L3/L2/L1):
5.0/2.5/1.0/0.3 W at 13.8 V dc external
input.

Spurious signal and harmonic suppression:
>60 dB (Hi/L3), =50 dB (L2/L1).

Measured in the ARRL Lab

Receive and transmit, as specified.
(824 — 849, 869 — 894, 940 — 965.1,
and 985 — 999.995 MHz blocked).

Receiver A, 0.52 -50.5, 108 — 137, and
300 - 336 MHz are AM only. 76 — 108 MHz
is WFM only. 50.5 — 75.995, 174 — 300,
336 — 420, 470 — 824, 849 - 869, 894 —
940, and 965.1 — 985 MHz are FM only.

Battery power, at 8.3 V (full charge):
Receive, 410 mA (mono or dual-band
receive, max volume, backlight on), 87 mA
standby, battery saver on). GPS on,
add 18 mA. Digital mode, add 16 mA.

Transmit (HI/L3/L2/L1):

146 MHz, 1.34/0.94/0.61/0.45 A
440 MHz, 1.79/1.16/0.73/0.53 A
Power off: <1 mA.

Receiver Dynamic Testing*

Receiver A: AM, 10 dB S+N/N, 0.54 pV
(1 MHz), 1.49 uV (3.8 MHz), 1.53 pV
(15 MHz), 1.26 pV (29 MHz), 0.67 puV
(50.4 MHz) 0.71 pV (120 MHz).

WFM, 12 dB SINAD, 1.41 uV (100 MHz).
FM, 12 dB SINAD, 0.18 pV (52 MHz),
0.17 pV (146 MHz), 0.21 pV (162.4 MHz),
0.24 pV (222 MHz), 0.13 pV (440 MHz),
0.64 pV, (902 MHz).

Receiver B: AM 10 dB S+N/N, 0.61 pV
(120 MHz). FM, 12 dB SINAD,

0.17 puV (146 MHz), 0.16 uV (162.4 MHz),
0.20 pV (223 MHz), 0.15 pV (440 MHz).
20 kHz offset: Receiver A, 68 dB (146 MHz),

69 dB (440 MHz). Receiver B,
66 dB (146 MHz), 71 dB (440 MHz)

IF rejection, Receiver A: 90 dB (146 MHz),
130 dB (440 MHz). Receiver B: 130 dB
(146 MHz), >133 dB (440 MHz).

Image rejection, Receiver A: 82 dB
(146 MHz), 64 dB (440 MHz). Receiver B:
78 dB (146 MHz), 61 dB (440 MHz).

At threshold, ~0.12 — 0.26 pV.

S-9 indication, Receiver A: 2.26 UV
(146 MHz), 2.19 pV (440 MHz).

Receiver B: 2.60 pnV (146 MHz),

2.06 PV (440 MHz).

303 mW, total (either Receiver A

or B, or both).

Transmitter Dynamic Testing

Battery power, 8.3 V dc (full charge):
146 MHz: 4.8/2.3/0.8/0.32 W
440 MHz: 4.7/2.3/0.79/0.28 W
External 13.8 V dc input:
146 MHz: 5.2/2.5/0.96/0.33 W
440 MHz: 5.0/2.7/0.79/0.28 W
At minimum battery voltage (5.5 V dc):
146 MHz, 2.8/2.2/0.96/0.45 W
440 MHz, 2.4/2.0/0.86/0.39 W
As specified. Meets FCC requirements.

Size (height, width, depth): 4.7 x 2.7 x 1.1 inches (including protrusions).
Antenna length: 7 inches. Weight: 10 ounces (with battery and antenna).

tSBR-14LI 7.2V, 2,200 mAh Li-ion battery supplied. Replacement SB-14LlI, $80.
FNB-101LI 7.4 V, 1,100 mAh Li-ion battery, $53. FBA-39 AA-cell holder, $32.

CD-41 rapid charger cradle, $38.

*DV not tested; C4FM FDMA signal generator was not available.



the DIAL knob. In the FT3DR, pressing the SQL button
leaves the main display present, but the VOL slider
changes to a SaL slider and the squelch level is
adjusted with the VOL knob. Pressing the SQL button
again returns the sQL slider to a VoL slider.

Also on the left side of the unit is an ample PTT
button and a MONI button. Pressing and holding the
MONI button opens the squelch to listen for weak sig-
nals. The right side of the unit has the microSD
memory card slot, a DATATERMINAL jack, a MIC/SP
jack, and an EXT DC IN jack.

Communication Modes

The FT3DR communicates in the same analog and
digital modes as the FT2DR. Standard analog FM
mode is indicated by the FM icon. In the V/D (voice/
data) mode, voice and data are transmitted simulta-
neously. This is the standard Yaesu System Fusion
digital mode and is indicated by the DN icon. The
Voice FR (voice full-rate) mode uses the entire

12.5 kHz bandwidth for high-quality voice communi-
cations, and is indicated by the VW icon. The DW
(data full-rate) mode for high-speed data communica-
tion is automatic with image data reception and is
indicated by a bW icon. It is not a user selectable
function.

There is also a receive-only AM mode, which is auto-
matically selected in the 520 kHz to 50.5 MHz range
to listen to the AM broadcast band, shortwave broad-
casts, and other services. AM reception is also avail-
able from 108 to 137 MHz, (including the popular
aircraft band) and 300 to 335.9 MHz. Wideband FM
reception includes the FM broadcast band.

The quality of the received audio is good on all
bands, but especially good in the C4FM modes. |
thought there was plenty of audio from the internal
speaker, even when operating outdoors on a windy
day or in a moving vehicle.

Memory Channels and Scanning

The transceiver includes 900 memory channels for
storing operating frequencies and other parameters,
99 skip-search memory channels, 50 sets of pro-
grammable memory scan channel pairs (to set lower
and upper scanning limits), and 11 home channels
(one per band) that can be reprogrammed by the
user. The memory channels can be broken down into
24 memory banks with up to 100 memory channels
in each bank. Also included are the preset memory
channels mentioned earlier for NOAA Weather Radio
and other services.

The radio supports a number of scanning modes,
including various options for scanning selected VFO
frequencies or memory channels. Details on the
scanning modes can be found in the Operating
Manual and Advanced Manual, which are available
for download from the Yaesu website.

GPS and APRS Functions

The FT3DR is equipped with a standard Global Posi-
tioning System (GPS) receiver. The GPS display
screen shows a circular display of the satellites cap-
tured with their azimuths and elevations, as well as a
bar graph showing relative signal strength and satel-
lite number. Also displayed is your latitude and longi-
tude (within a tolerance of several meters), your
current altitude and speed, and the date and time.

When an APRS signal is received from another sta-
tion, the direction, distance, speed, and other infor-
mation from the other station is shown on the
transceiver display. APRS can only be set up on the B
band. More information on APRS operation with the
FT3DR is available from the APRS Manual available
for download from Yaesu's website.

Group Monitor Function

To use the Group Monitor (GM) function in Yaesu
System Fusion, each radio (and each DR-2X System
Fusion repeater) is set for a two-digit Digital Group ID
(DG-ID) number. Separate TX and RX numbers can
be programmed. This feature allows only group mem-
bers who have set their radios to the same DG-ID
numbers to communicate. This feature can be
expanded in a multi-repeater system to allow selec-
tive access to individual repeaters in the system. The
GM function monitors the frequency for any other sta-
tions with the GM function turned on (or operating in
the V/D mode) within communication range. If the
DG-ID number is set to 00, then communication with
all radios can take place. If the DG-ID number is set
to anything but 00, the GM function will check for
partner stations set to the same DG-ID numbers.

There is also a screen for automatic position locating
(APL), which indicates the positions of the group
members, centered on your location. The position,
distance, and direction of travel for up to four stations
can be displayed. GM functions can be used to send
messages and images to your group members.

Every C4FM digital transmission includes the indi-
vidual ID information (radio ID) of each transceiver.
With the Digital Personal ID (DP-ID) feature enabled,
the speaker audio opens only when a C4FM signal is
set to the same DP-ID.
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WIRES-X Function

WIRES-X (Wide-coverage Internet Repeater
Enhancement System) is an internet-based system
that allows you to communicate with stations
worldwide. Just contact a local WIRES-X node sta-
tion, and select from the multitude of “rooms” to talk to
whoever is present in that room. When connected to
a WIRES-X node station, the node name, room
name, call sign of the other station, distance, and
direction are all displayed on the radio screen.

The FT3DR can also be set up as a WIRES-X por-
table digital node by connecting your radio to a com-
puter and running the required software. The optional
HRI-200 internet interface is not needed, and no fixed
or dynamic global IP address is required. There is a

large amount of information available from the Yaesu
website about these interesting modes.

Final Thoughts

The FT3DR has something for everyone. It is easy
enough to program and use for a first-time venture into
the world of Yaesu System Fusion digital communica-
tion, but it also has enough advanced features to keep
an experienced veteran interested for a long time. Of
course, it's a very fine analog FM radio as well.

Special thanks to Steve Paradis, KB1RRR; Ron
Lavoie, KC1CWN, and Rick Castrogiovanni, N1JGR,
for their valuable assistance with the on-the-air testing
done in preparation of this review.

Manufacturer. Yaesu USA, 6125 Phyllis Dr., Cypress,
CA 90630; www.yaesu.com. Price: FT3DR, $390.

MFJ-1234 RigPi Station Server

Reviewed by Pascal Villeneuve, VA2PV
va2pv@arrl.net

The MFJ-1234 RigPi Station Server is a standalone,
mini PC based on the popular Raspberry Pi. It's also
a web server, a bidirectional audio server, an audio
interface, an electronic keyer, and an amateur station
computer. It is advertised as a computer system that
controls your station and handles on-the-air activities,
and it allows multiple users and radios to interact
simultaneously using any internet browser.

You can operate your transceiver remotely over your
home network or from anywhere via the internet. You
can operate digital modes, such as FT8 and RTTY,
using preinstalled software, and then log your con-
tacts and upload them to your Logbook of The World
(LoTW) account. You can browse the internet, send
and receive emails, or look up call signs online.

MFJ packaged the hardware and software in one box
to get the most out of the excellent Raspberry Pi soft-
ware called RigPi. This combination makes it possible
for almost any computer-controllable radio to be oper-
ated remotely using any web browser on any mobile
phone, tablet, laptop, or desktop computer.

With the MFJ-1234, you can control more than 200
radios and 30 rotators supported by the Hamlib
library. You can update the software when new radios
and rotators are added, and you can customize CAT
(computer-aided transceiver) radio control commands
for your transceiver.
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Bottom Line

The MFJ-1234 RigPi Station Server offers a
complete remote station solution and also
works as a station computer. Although it is
easiest to set up with newer transceivers that
have CAT and audio features available over a
single USB connection, it can be used with
older radios with separate connections as well.

The Software Packages

The RigPi Station Server was first demonstrated by
Howard Nurse, W6HN (the RigPi software author), at
the MFJ booth at the 2019 Dayton Hamvention. The
RigPi software is open source and can be modified.
When you buy the MFJ-1234, all the needed software
is installed and just a few settings are required to be
operational.



Figure 2 — The inside of the MFJ-1234. The Raspberry Pi board
is at the bottom, with RigPi keyer and audio boards above.

In the HAMRADIO menu, you will find software
including flarq, fldigi, firig (www.w1hkj.com); js8call
(js8call.com); TrustedQSL (for LoTW, www.arrl.org/
lotw), and WSJT-X (www.physics.princeton.edu/
pulsar/K1JT/). On the desktop, there is a shortcut for
RigPi, and an application for auto starting the Mumble
VolIP server when RigPiboots.

Another application, USB ID, allows RigPi to identify
your radio’s USB port on the MFJ-1234. On a
Raspberry Pi, finding the correct USB port is not
simple — your port will look like this: /dev/ttyUSBO0. The
USB device can be mapped to a name, and USB ID
does it for you.

The Raspberry Pi platform reliability depends heavily
upon the quality of the software image and the quality
of the SD card it's on. With the MFJ-1234, the soft-
ware image is secure because the SD card is inac-
cessible without removing the cover, and there’s no
chance of removing the card by accident.

After using the MFJ-1234 for several months, | have
found the software to be very reliable. The hardware

IQIN RXIN TXOUT

PTT PADDLE KEY

ETHERNET

and software integration are very well done. For more
information about RigP, visit rigpi.net.

The Hardware

The MFJ-1234 hardware is shown in Figure 2. The
bottom board is the Raspberry Pi 3 Model B+. In the
middle is the RigPi keyer, and at the top is the RigPi
audio board that also includes an 1/Q input for SDR
radios. If you have a recent transceiver with a USB
port that can be used for audio and CAT control, just
connect the radio to any of the USB ports on the
MFJ-1234 to be fully operational without additional
cables.

If your transceiver doesn’t have a USB port that can
be used for the audio interface, you can use separate
cables to connect to an accessory (ACC) port on
your transceiver. On the left, Figure 3 shows the
3.5-millimeter jacks for the inputs and outputs for the
keyer and audio boards. On the right, Figure 3 shows
the other side of the unit with the Raspberry Pi
ethernet and USB ports. There’s also an RJ-45 jack
that you can use for the audio interface.

To power the unit, you will have to provide an external
5V power supply with a micro USB cable. The
MFJ-1234 requires a 2.5 A supply, more than many
typical USB power cubes. MFJ offers an optional
MFJ-1305RP supply intended to power this device.

Setting Up the Device

The day | received the unit, | was very excited and
wanted to test it right away. An hour later, | was con-
trolling my Icom IC-7300 with my iPhone. | only
needed to run a USB cable between the radio and
MFJ-1234.

| connected one of my station computer monitors
directly to the MFJ-1234 using an HDMI cable, along
with a wireless mouse and keyboard. There is no
power switch on the Raspberry Pi. It will start auto-
matically when you connect power, and it will boot
directly in a Windows-type interface (Raspbian).
Using the mouse and keyboard,
| configured my Wi-Fi network
(it's best to use a wired ethernet
cable). After you are connected
to your home network, you can
do all the settings remotely or
continue directly on the device.

Figure 3 — The MFJ-1234
inputs and outputs.
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operating preferences.

With the MFJ-1234 connected to my home network,
| was able to connect to the RigPi server by simply
typing the RigPi IP address in my cell phone’s
internet browser. | entered the default user and pass-
word (from the MFJ-1234 manual) and | was in. Then
| selected my radio in the SETTINGS tab and was able
to power it on.

I noticed there was no audio and found out that
another server was running on the Raspberry Pi,
Mumble (for VoIP applications). | went to Apple’s App
Store on my iPhone and downloaded the Mumble
app. After it was installed, | chose a unique username
and used the default password and connected to it.
There was still no audio, so | went into the Mumble
settings on the RigPi computer, selected the USB
audio connections (the RigPi automatically detected
the sound card interface built into the IC-7300), and it
worked. For Android devices, | used the Plumble VolP
application available in the Google Play Store.

To access the RigPi server from the internet (outside
your home network), you will need to do some port
forwarding in your home router. Then you need to use
your public IP address to connect from an outside
network.

Keep in mind that even if the unit is preconfigured, you
will need some computer and networking skills in order
to make it work. It's not exactly plug-and-play, but it's
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Figure 4 — The MFJ-1234 RigPi interface on the Raspberry Pi with customized macros for my transceiver and
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pretty close if you know what you're doing. A good
online support forum is available, as discussed later.

On-Air Operation

The RigPiinterface is pretty simple to use. Load the
web interface on your browser, log in, and turn on the
radio using a macro (the PWR ON button). Click on
CONNECT RADIO, open the Mumble app on your
remote device, and connect to the audio server.

Now that you are connected, you can use the on-
screen VFO to change frequencies and the on-
screen PTT to transmit while talking on your phone.
You need to test everything while you're in your station
to ensure that everything works fine and that you will
not damage anything. At one point, | was operating
remotely from another room in my house, and when

| got back into the station, | noticed that my transceiver
was stuck in transmit. Fortunately, | had not been
transmitting for very long. It was not because of a mal-
function, but because | had touched the T/R button on
my iPhone screen. As soon as you remove your
finger from the PTT button, the radio stops transmit-
ting, but the T/R button locks the PTT until you touch it
again. To be safe, | deleted the T/R macro from my
interface screen, as shown in Figure 4.

Another thing to consider is your country’s regulations
about remote operations. In Canada, you need an
Advanced license to operate a remote station.



| wanted to set up the system to be
able to monitor the IC-7300's SWR
meter while transmitting. By default,
| couldn’t see my SWR when | was
transmitting. This worried me
because my antenna switch is
manual, so | need to set everything
correctly before | leave the station if
| want to operate remotely. For-
tunately, using the online RigPi sup-
port forum, | was able to learn how
to set up SWR monitoring for my
transceiver using the ADVANCED
RADIO settings. | had to go through
a calibration process, but it works.

The software package includes
everything you need to operate
using FT8 and other digital modes.
After selecting the correct audio
interface for your radio in the
WSJT-X software, everything works
going through the RigPi radio con-
trol interface, and the application
looks and works just like it does on
a locally connected desktop com-
puter. If you encounter audio con-
nection problems, confirm that the
correct audio device is selected by
right-clicking the speaker icon on the Raspberry Pi
desktop along with checking the audio device settings
in WSJT-X.

| was able to operate remotely using both Android
and iOS mobile devices (see Figure 5). You can also
use any desktop or laptop computer with a web
browser. Another cool thing about the software image
is that it includes a VNC (virtual network computing)
server. This allows you to connect remotely to the
Raspberry Pi interface as if you were connected
directly to the device.

Support

There’s a well-organized community for the RigPi
users. You can find help and a lot of useful information
on the RigPiforum (groups.io/g/RigPi). RigPi devel-
oper Howard Nurse, W6HN, is active on the forum,
and he’s answered many questions.

Here's an example of support | got from the group.
When you select your transceiver in the SETTINGS tab
of the RigPiinterface, most macros will work, but
many radio functions are not included in the default

RigPi

Figure 5 — The RigPi web interface
running on my iPhone XS MAX.

setup. So, | went on the support
forum and got a list of macros for my
radio, and | customized my interface
(see Figure 4).

Conclusion

I've had a lot of fun with the MFJ-
1234. | can now monitor my favorite
HF frequencies from any room in
my home, and from anywhere away
from home, as long as | have
internet access. | can also transmit if
| want to, instead of just listening.

| had never tried FT8 before | got the
MFJ-1234. It works so easily that I'm
now addicted, and | made quite a
few DX contacts in just a few days
using this mini station computer. |
imported my Logbook of The World
certificate and uploaded my WSJT-X
log (.adi) to LoTW using the TQSL
application on the MFJ-1234 as well.

The MFJ-1234 is a very good addi-
tion to my station. It's a compact,
multifunctional PC that combines
practicality with many fun features.
Because the software is open
source, | expect even more functionality will be avail-
able in the future when it becomes available on
www.github.com.

Manufacturer. MFJ Enterprises, 300 Industrial Park
Rd., Starkville, MS 39759; www.mfjenterprises.
com. Price: $319.95; MFJ-1305RP power supply,
$24.95. RigPi™ is a trademark of Howard Nurse,
WB6HN. More information is available at rigpi.net.
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Visit https://youtu.be/Hoc4213UOmE
to see our review of the MFJ-1234 RigPi
Station Server on YouTube.
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Phase Dock WorkBench
Project Development Kit

Reviewed by Glen Popiel, KW5GP
kw5gp@arrl.net

The Phase Dock WorkBench Project Development
Kit (PDK) is an innovative approach to the old bread-
board system of developing projects. This review per-
tains to the WorkBench 1007 PDK, but the other
members of the WorkBench series share many of the
same features and accessories.

For years, I've done much of my project development
and testing using the traditional breadboard method
of mounting everything to a wooden board, with a
400- or 800-pin solderless plastic breadboard to
mount the smaller components, and then connecting
everything together using jumper wires. Switching out
any of the larger components, such as an Arduino
Uno microcontroller for an Arduino Mega or a
Raspberry Pi, would involve dismounting the old cir-
cuit board and mounting the new one in its place.

In the Box
The WorkBench 1007 PDK, shown in Figure 6,
comes with a 13.75 x 7.75 inch base (including

Bottom Line

Phase Dock's WorkBench series is an inno-
vative approach to the breadboarding
method of project development.
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handles) that provides about 54 square inches of
work area. The base consists of a 10 x 7 primary
matrix of holes, along with a 9 x 6 secondary matrix of
smaller holes. The larger primary holes are used for
mounting the boards that contain your components.

The boards that mount to the base are called clicks.
The click is designed to snap into place on the base
and is available in two sizes. The 1007 PDK comes
with four 2 x 3 inch clicks and one 1 x 3 inch click. A
direct-mount hardware kit with standoffs and screws
is included, and it allows you to custom mount your
own components, breadboards, and other assem-
blies to the clicks. The Phase Dock website also
shows components mounted with cable ties or
double-sided tape.

The 1007 PDK also includes three slides designed to
mount to the top of the clicks. One slide has mounting
holes pre-drilled for attaching an Arduino Uno (or any
Arduino-type board that has the same mounting con-
figuration, such as the Arduino MEGA). Another slide
matches the Raspberry Pi 2, 3, or 4, and the last slide
matches the Adafruit Feather series/Particle Argon,
Boron, or Xenon.

To test the flexibility of the WorkBench slide concept,
| mounted an Arduino Nano and an I/O pin breakout
board to the 1 x 3 Feather click and slide. One inter-
esting idea | saw on the Phase Dock website is to
mount a USB battery power source to power your
project. | chose to mount a 2.2-inch color TFT display
module on one click and a 400-pin solder-
less breadboard on another.
Additional clicks and slides
are available separately.

Figure 6 — The Phase Dock
WorkBench 1007 Project
Development Kit includes the
base, with clicks and slides to
mount electronic components
and microprocessor boards.
There's also a clear cover (not
shown) and hardware packet.



Figure 7 — An antenna rotator controller and simulator project in development. The Arduino Uno
with an I/O shield are mounted on a click at the upper left. Other components are on a breadboard
mounted to a click at the upper right, and the 2.2-inch display is on another click.

The 1007 PDK kit comes with a snap-on clear plastic
cover to protect your project in between development
sessions. It even comes with several tie-wrap bases
for cable management, allowing you to run cables on
the underside of the base and helping to keep the top
side uncluttered.

Initial Assembly

Assembling a slide to a click was the most difficult
part of getting the WorkBench ready to use — if you
could call any part of it difficult. You have to insert
mounting nuts for the screws that will secure the
microcontroller board and then glue the bottom of the
slide to the top of the click. The instructions call for
making a small jig (essentially two small pieces of
wood and some clamps) to ensure the proper place-
ment of the slide to the top of the click. A video on the
Phase Dock website shows exactly how to do the
assembly.

With its unique click and slide design, you can quickly
rearrange and swap out major components as you
switch between projects or designs during develop-
ment. The Phase Dock website has an excellent
series of tutorial and support videos to help you get
started assembling and using the system.

Building a Project
In order to see just how much of an improvement the
Phase Dock WorkBench was over my traditional

breadboard method, | used the WorkBench to create
a prototype of an MFJ AR-40 rotator controller, as
shown in Figure 7.

| used holes in the WorkBench base to mount a
potentiometer and a switch on the right edge to simu-
late the antenna direction dial and start switch on the
controller, and an additional potentiometer to simulate
the rotator position sensor. | mounted an I/O shield to
the top of the Arduino Uno in its click and slide
assembly, allowing for quick and easy access to the
Arduina’s I/O pins for connecting to another click with
a breadboard mounted on top.

The prototyping went quickly and smoothly. | really
liked the flexibility the click and slide units gave me in
project component selection and their placement on
the base. The ability to rearrange the project on the
base made for quick and easy wiring between
modules. | could easily swap out the Arduino Uno
click for an Arduino Nano click in just a matter of
minutes.

Manufacturer. Phase Dock, www.phasedock.com.
Price: Phase Dock 1007 Project Development Kit,
$69.95 with a black base. Other colors are available for
$79.95. Other versions and additional clicks, slides, and
hardware kits are available.

April 2020 47



DX Engineering Ultra-Grip 2
Crimp Connector Hand Tool Kit

Reviewed by Mark Wilson, K1RO
kiro@arrl.org

A recurring debate in the ham
radio world is the best way to install
PL-259 coax connectors. We won't
be declaring a “best way,” but DX
Engineering (DXE) offers a
system of installing crimp/solder
connectors that does a fine job.
For this review, we ordered the
Ultra-Grip 2 Crimp Connector
Tool Kit, some DX Engi-
neering brand coaxial cable,
and several types of com-
patible DXE Next Genera-
tion and Amphenol Crimp/
Solder PL-259s. We also
ordered DXE coaxial

cable prep tools for RG-8

and RG-8X size cables.

The tool kit includes the
crimping tool, coaxial cable shears, and

diagonal cutters for trimming braid — all packaged in fhigt;‘redii — Tf;e DX Er}gineeringtcrimp _tocil ‘.","S dTiis. Ttrge dg? for
R ¥ € ANderson Fowerpole conneclors Is Installed. e other aies

a padded carrying case. The centerpiece of the tool (left to right) are used for RG-8 size coax, RG-8X and RG-58

kit is the crimping tool and various dies, which are size coax, and three sizes of insulated wire terminals. Another

shown in Figure 8. The dies are easily Changed by die for uninsulated terminals is included but not shown.

removing two screws with an included Allen wrench.

Figure 9 — Installing DXE Next Generation connectors on DXE-213 coax.
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Figure 10 —
Installing DXE
Next Generation
connectors on
DXE-400MAX.
The red object
is the cable prep
tool.

Figure 11 —A
DXE Next Gen-
eration PL-259
installed on
DXE-8X (top) and
Amphenol 182100
PL-259 installed
on DXE-58AU.

Figure 12 — Anderson Powerpole connectors and insulated
ring terminals installed on a power cable using the Ultra-Grip 2
tool and dies.

The manual includes a chart showing the types of
cable and connectors that are compatible with this
tool kit. Figure 9 shows the installation of a DXE Next
Generation PL-259 on DXE-213U cable. First, cut the
desired length of cable and cut the ends square. The
cable shears cut the DXE-213 like butter and made a
very clean cut. Slide the ferrule and connector collar
onto the cable so you don'’t forget.

Using the dimensions in the manual, remove the outer
jacket and trim the braid and dielectric (center insula-
tion) to length. Although | could do this with a razor
knife and pliers, it was a lot faster and neater to use
the DXE cable prep tool. Just clamp the tool over the
cable, give it a few twists, and pull the discarded
pieces off. | had to use the diagonal cutters to trim a

few errant strands of braid, but the tool did a remark-
ably nice job.

Next, slide the prepared cable end into the connector
body (it slides under the braid). Then slide the ferrule
over the exposed shield until it is against the connec-
tor body, and then crimp the ferrule. The tool ratchets
as you squeeze — keep going until the ratchet
releases. Solder the center pin, and you're done.

| had similar success using Amphenol 182102 crimp/
solder PL-259s plugs on the DXE-213 cable, and also
DXE connectors on the DXE-400MAX cable (see
Figure 11). Figure 10 shows DXE and Amphenol con-
nectors installed on RG-8X and RG-58 size cables.

The crimp tool includes dies for Anderson Powerpole
connectors and crimp-style wire terminals, so | made a
power cable with some #12 AWG wire (see Figure 12).
The crimp tool did a fine job with both connector
styles, and the ratcheting mechanism was easier to
close than the simple crimping pliers | normally use.

The DX Engineering Ultra-Grip 2 Crimp Connector is
worth a look if you have a lot of connectors to install.
Instructions and a helpful video showing how to

use the cable prep tool are available on the DX
Engineering website.

Manufacturer. DX Engineering, 1200 Southeast Ave.,
Tallmadge, OH 44278; www.dxengineering.com.
Price: UT-KIT-CRMP2, $182.99. UT-405C-P1 and
UT-240C-P1 cable prep tools, $39.99 each. Connec-
tors are available in a variety of styles, and tools in
the kit are available separately.

Feedback

In the March 2020 QST “Product Review,” column we failed
to mention that the Xiegu G90 transceiver is also sold by
Connect Systems at www.connectsystems.com; tel.
818-889-0503, and Radioddity at www.radioddity.com.

Explore the QST Product Review Archive

www.arrl.org/qst-product-review-
and-short-takes-columns

Search reviews by year or issue of

publication, or by manufacturer's name.
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Joel R. Haollas, W1ZR, wlzr@arrl.org

The Doctor is In

Height Above Ground
Makes a Big Difference

Adrian, VE7NZ, asks: While

selecting a new triband HF
Yagi for my station, | noticed that
one antenna manufacturer’s spec-
ification sheet has a footnote that
the published gain figures include
the effect of the ground at 1 wave-
length above ground for each
band. Is this normal and is the
statement omitted on other manu-
facturers’ specification sheets?

How is the gain figure changed
by including this and does it
decrease if you go higher than
1 wavelength? I'm installing my

new antenna 43 feet above ground.

This of course is more than

1 wavelength on 10 meters, less
on 15 meters, and quite a bit less
on 20 meters. If it’s easy to calcu-
late, | would like to know how
much the ground effect is part of
the gain for each band at 43 feet.

I'm not aware of a standard

height, but note that while the
gain above typical ground is around
5 — 6 dB higher at some angles than
it would be in free space, the gain is
not very different at various heights.
Because of the higher gain over
ground, most manufacturers specify
their gain above ground at some
height.

The actual height above ground
mainly affects the peak elevation
angle, which is pretty much the same
for all antennas of similar design at
the same height in fractions of a
wavelength. Note that the free-space
pattern, while sometimes useful for
comparisons, doesn’t apply directly
to HF antennas mounted at typical
heights above ground.
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Table 1

Gain (dBi) and Angle of First Elevation Peak of Typical Three-Element Yagi
Over “Medium” Ground at Different Heights Compared to Free Space

20-meterYagi Free space 43 feet (0.62WL) 2 wavelength 1 wavelength
6.9dBiat0° 11.8at21° 11.2 at 26° 12.2 at 14°

15-meterYagi Free space 43feet (0.93WL) ! wavelength 1 wavelength
74dBiat0° 12.6at15° 11.8 at 26° 12.8 at 14°

10-meter Yagi Free space 43feet(1.2WL) '2wavelength 1 wavelength
6.8dBiat0° 122at11° 11.2 at 26° 12.2 at 14°

o QS52004-DocD1 50* QS2004-Doc02

Max. Gain = 10.39 dBi

Freq. = 14.15 MHz
Azimuth = 0.0 °

Max. Gain = 11.35 dBi Freq. = 14.15 MHz

Azimuth =0.0 °

Figure 1 — EZNEC elevation plot of a
three-element Yagi % wavelength above
EZNEC medium ground (conductivity 0.005
S/m, dielectric constant 13).

The ground has a significant effect
on all earthbound HF antennas. Not
only is the height above ground
important, but so is the ground con-
ductivity. The gain of a horizontal
antenna above ground at the peak
elevation angle is often called
“ground reflection gain.” This gain is
real, and is an advantage of a hori-
zontal antenna over a vertical
antenna on typical ground at or near
the peak elevation angles.

The peak gain doesn’t change as
much with height as does the angle
of the peak. For example, at a height
of Y2 wavelength, the peak gain over
“medium” ground occurs at an angle

Figure 2 — Elevation plot of the antenna

of Figure 1 at /2 wavelength above ground.
Note the narrowing of the elevation pattern
and the lowering of the angle of the peak of
the lobe by 6°, as well as the increase in the
peak gain by almost 1 dB.

of about 26°. | have run EZNEC
models of three-element 20-, 15-,
and 10-meter Yagis over different
kinds of ground at a height of 'z
wavelength, and then also at 43 feet
and full-wave over medium ground as
shown in Table 1. Some observations:

= The three antennas are of some-
what different design that | had
models of at hand, so don’t draw any
conclusions about the small differ-
ences for similar situations.

= The height is more important than
the ground type. As the antenna
goes higher, the (first) elevation peak
goes lower, so more power is deliv-



QS2004-Doc03

Max. Gain = 11.96 dBi Freq. = 14.15 MHz

Azimuth=0.0°

Q52004-Doc04

Max. Gain = 12.26 dBi Freq. = 14.15 MHz

Azimuth = 0.0 °

Figure 3 — Elevation plot of the antenna
of Figure 1 at % wavelength above ground.
Note the further narrowing of the main
elevation beam, the further lowering of

the angle of the peak of the lobe, and the
smaller increase in the peak gain. The gap
in the elevation pattern centered at 42°
won't have much impact on long-distance
communications, however, the higher lobe
will add interference from close-in stations,
which will likely be stronger than those from
stations at a longer distance.

ered at the desired low angles
(useful for DX), but notice as the
antenna gets higher than about %
wavelength, the elevation pattern
starts to break up into a narrower first
beam with multiple lobes and nulls
between. If the station you want to
work is in one of the nulls, you might
as well not be so high. Figures 1 —4
show the elevation pattern of a three-
element Yagi over typical ground at
%, Y2, %, and 1 wavelength.

= The most serious DX/contest sta-
tions with the very tall towers tend to
have multiple Yagis at different
heights. For most work, they feed
them in phase to have higher gain at
a height equivalent to the height in
between, but they can also select
either one separately, or even feed
them out of phase for very high angle
work. As Kai Siwiak, KE4PT, explains
in, “Is There an Optimum Height for
an HF Antenna?” from the June 2011
issue of QST, us mere mortals usu-
ally have to select a compromise
height, and 43 feet is in the optimum
range as considered by some.

Mike, WIKY, asks: | saw a

recent catalog offering some
type of spacer to space coax a few
inches away from my Yagi’s boom.
Since getting into the hobby in
1977 and installing a tower a few

Figure 4 — Elevation plot of the antenna of
Figure 1 at 1 wavelength above ground. The
null now centered at 29° may be an issue
for medium-distance stations, otherwise the
trends are similar.

years later, I've always taped the
coax directly to the boom and
then a tower leg. Have | been
doing the coax installation wrong
all these years?

For my Yagi, | usually have some
type of balun or a series of ferrite
cores located directly at the feed
point. Once past the balun or the
cores, out comes the tape. Like-
wise, the tower has the coax
secured top-to-bottom with plastic
electrical tape. What are your
thoughts?

Properly terminated coax results

in the signal being entirely within
the coax — between the outside of
the inner conductor and inside of the
outer conductor or shield. That's what
shielded cable is all about — so
whether it's coiled up, buried, or
taped to the boom or tower, it
shouldn’'t make a difference to the
desired signal. With your balun or
choke, you should be forcing all the
RF inside the cable where it's sup-
posed to be. Using the spacers cer-
tainly won't hurt anything and will
avoid any problems from possible
tape failure due to extreme tempera-
tures or other conditions, but isn’t
necessary for proper operation.

That's the short answer, but since
you're considering routing of your
coax, there is more to the story. Most
lightning gets brought into the station
on cables that come down from the
antenna — not only coax, but also

rotator and lightning cables, if
needed. How these cables are
routed can make a big difference in
what fraction of any induced lightning
current reaches the station.

First, any lightning current will be
coupled to the tower and antenna
system and tend to run toward
ground from there. The best place for
it to find ground is at the bottom of
the tower legs where there should be
a solid grounding arrangement with
multiple ground rods at each leg,
interconnected with buried cables.
Unfortunately, this path can be
degraded through improper cable
routing. Current coming down the
tower will follow skin effect by trying
to be on the outer surface. This will
be the tower itself if all the cables are
routed inside of it. This means that
taping your coax on the inside of a
tower leg is preferable to taping it to
the outside of a leg.

Still, some fraction of the current will
try to come down the outside of your
coax shield (as well as your rotator
cable). If the shields are terminated
at the bottom of the tower leg by a
connection to ground, that will
remove much of the lightning current
at that point. DX Engineering (www.
dxengineering.com) does make a
handy product called “coax
grounding brackets.” These can be
clamped to the tower leg and have
holes that can accept UHF bulkhead
or feed-through coax connectors,
providing a clean way to ground the
shields at the bottom of the tower leg.

It's important that the coax go all the
way to the bottom of the tower to
avoid tapping off at a higher lightning
voltage point.

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

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

www.arrl.org/doctor. ENGINEERING

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

Microwavelengths

Operating in Less Than
|deal Conditions

Weather forecasts in northern New
England for the first day of the 2019
ARRL 10 GHz and Up Contest were
not promising — showers and thun-
derstorms. Most operators were
deterred from attempting mountaintop
operation, but some got creative. Ray
Perrin, VE3FN, arranged to operate
from the 10th-floor balcony of a ham
friend, Robert Cherry, VABAQD, in
downtown Ottawa, Canada. Chip
Taylor, W1AIM, and | set up under my
back deck, with a reasonably unob-
structed view in that direction. We
were able to make CW contacts
between FN34uj and FN25ej — my
fifth grid from home.

Later in the day, we went to local hill-
tops with partially obstructed horizons
and made good contacts (up to 368
kilometers), in the unobstructed
directions. We did even better from a
mountaintop the next day, making
contacts of up to 579 kilometers from
Maine to Ontario, some with rain
scatter.

Operating in Winter

While mountaintops may provide
better DX, they aren’t essential for
making microwave contacts (so don’t
put away your microwave gear once
contest season ends). | recently
received the following note from Rus
Healy, K2UA:

There’s a lot of energy around
keeping the microwave bands hop-
ping in the northeast and other
regions. We're fortunate to have
passionate Canadian hams and the
corresponding level of energy on
the US side of the Great Lakes
when it comes to activating the
bands — especially 10 GHz.

Hugh Duff, VA3TO, doesn't live in
a great neighborhood for getting on
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10 GHz. He can'’t put up a tower
and his views are obstructed in
most directions. Therefore, he has
adopted a roadside spot on the
Niagara Escarpment in FNO3an.
Since deciding to focus his efforts
on that spot, Hugh worked 19 grids
from there on 10 GHz in 2019, as
well as six grids on 24 GHz. One of
my contacts with him got him to the
five-grid mark for ARRLs VHF/UHF
Century Club (VUCC). His goal for

2019 was to make 20 grids on
10 GHz from that location.

Peter Prabucki, VA3ELE, and
Hugh usually go out together, or at
least at the same time, for 10 GHz
operations. In many cases, one or
the other has driven quite a way to
work the other from a needed spot.
I've also given them both new grids
on 10 GHz including FNO1, FN11,
FN22, FN23, and FN24.

The forecast for December 14

Hugh Duff's, VA3TO, setup at FNO3cn on a railroad overpass. [Peter Prabucki, VA3ELE, photo]




Peter Prabucki, VA3SELE, operating 10 GHz
at EN82xx. [Hugh Duff, VA3TO, photo]

i«

Andy Flowers, KBSM, in contact on 10 GHz
with Peter Prabucki, VASELE, from inside
Andy's garage. [Hugh Duff, VA3TO, photo]

called for rain and snow from east
to west. It was a large system. Rain
and snow both scatter 10 GHz sig-
nals nicely, unblocking paths and
significantly extending distances
under summertime conditions (not
so much in winter). Peter drove 2V-
hours west to work Hugh in grids
#20 and #21. Andy Flowers, KOSM,;
Mark Wasserbauer, N2YB, and |
also got on to join them (even
though Mark’s 10 GHz station
wasn't completely assembled yet).
Andy and | operated from a spot
inside his garage, which has a

Line of sight mapped to surface elevation profile
T Line of sight elevation

= Surface elevation
450

Total distance: 187.6 km
Elevation difference: -22.3 m
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QS2004-MW05

An obstructed path profile between FNO3cn and EN82xx at a distance of 187 kilometers.

great view to the west, with a
30-mile visual horizon. Graham
Stratford, VE3FHM, also operated.
Tony Emanuele, K8ZR, got on from
northeast Ohio and made the
1-hour drive from his home up to
the shore of Lake Erie to work Andy
and me after the attempt from his
house didn’'t work. These events
gave me an opportunity to work five
grids on 10 GHz (FNO3, EN82,
EN83, EN91, and EN92). I've
worked VUCC on 10 GHz in one
day before from several hilltop loca-
tions, but never from anyone’s
garage. It was a lot of fun.

Here’s a link to a YouTube playlist
| put together showing clips from
four of the five grids | worked:
www.youtube.com/playlist?list=
PLp_6X098gEV-YcCGhCs67
wV9ot46PMXoBB.

Hugh and | have worked many
times on 10 GHz from FN12 so |
didn't record that one, but he was
the strongest signal of the day at
just about 200 kilometers. He aver-
ages S-9 over that path, but was
more like S-7. The videos show
what signals were like from the
other operators and locations.

Hugh Duff, VA3TO, added:

This has been an incredible year
of microwave activity in and around
the lower Great Lakes. “The things
you'll do for a new grid on 10 GHz" is
one of my favorite quotes of the year.
Once the wet snow started coming
down harder, | took off my “toque”

(Canadian for hat) to put it over the
rig in an attempt to keep it dry.

These hams try to get out once a
month for microwave operating,
and they set new 10 GHz Canadian
distance records in 2019. | missed
the December operation, but have
tried to work them from home on
other occasions — no success yet,
only partial contacts. We're all moni-
toring 10 GHz beacons, hoping for
enhanced conditions.

Roving in a Blizzard

VASELE and VA3TO roved in blizzard
conditions during the ARRL January
VHF Contest. | was able to work
them in FN25ma, 222 kilometers
away, and FN24lIx, 227 kilometers
away, taking advantage of snow scat-
ter by using the RainScatter program
by Andy Flowers, KOSM, to find an
area of heavy snow.

If we can do all-season operation in
the north, microwaves in the US
should be easier. Don’t wait for a
contest. Get out more often and
have fun!

Microwave Update 2020
Microwave Update, the premier
microwave conference, will be held
October 15 — 18, 2020, in Sterling,
Virginia. Visit www.microwaveup
date.org for more information.
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Steve Ford, WBBIMY, wh8imy@arrl.org

Eclectic Technology

Our nearest star is constantly
active throughout the electromag-
netic spectrum, even during the
current solar minimum. In addi-
tion to the occasional

sunspots (which have been
scarce recently), the sun

emits bursts of radio noise

at unpredictable intervals.

With little more than an HF
station, you can eavesdrop

on these occasional solar
hiccups.

The “magic” frequency for solar
radio noise observations on the
HF bands is 20 MHz. That's a prob-
lem, however, because the
National Institute of Standards and
Technology (NIST) station, WWV,
has been camped on that frequen-
cy for many years and is unlikely to
move any time soon. The good
news is that you don’t need to listen
exactly at 20 MHz. I've had good
results listening at about 10 kHz
above or below.

Any antenna can serve as your
“solar telescope.” Some people do
very well with 15-meter wire dipole
antennas placed just a few feet off
the ground. After all, for this appli-
cation you're not transmitting,

and you're certainly not trying to
achieve low angles of signal recep-
tion; straight up is fine.

As far as a solar receiver is con-
cerned, your existing HF trans-
ceiver is ideal for the job. Place it in
the USB or LSB mode. If your rig
has a receive preamplifier, turn it
on. Also switch off any noise-
reduction functions. You want as
much noise as you can get!

What You're Listening For
When the sun cuts loose, you'll
hear a strong increase in the noise
level that will rise quickly, stabilize,
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and then decay slowly. A burst typi-
cally lasts about 30 seconds or
even longer.

Obviously, the best time to listen is
during the daytime, specifically
about 2 hours before and after
noon, when the sun is at its highest
point in your local sky.

Radio-SkyPipe

The only serious issue with observ-
ing solar radio noise at 20 MHz is
the unpredictable nature of the
activity. Parking yourself in front of a
radio for 4 hours, listening to noth-

file View Node Ostans Moty Tosh  Wive  Admin  Winder el

ing but the hiss of the cosmos, is a
formula for madness.

You could record the audio
output and then do a fast-
forward listening session
later, but that'’s far from
ideal. My solution was
found in a software applica-
tion called Radio-SkyPipe
for Windows. The software
acts as a sophisticated
strip-chart recorder.

You simply connect a cable
between your radio’s audio
output jack and the sound card

input on your computer. (If you're
already using HF digital modes
such as FT8, you already have
everything in place.) Radio-
SkyPipe turns the analog audio
signal into data and displays the
result on a continuously scrolling
chart. You can easily review the
results at your convenience, noting
how the noise levels changed (and
when). A solar radio burst usually
appears as a “shark fin” pattern
with a rapid rise and gradual decay.

You'll find Radio-SkyPipe at
radiosky.com/skypipeishere.
html. I'd recommend the $49.95
home version if you want to take
advantage of the full array of features.

%

167

s

by the gradual decay.

A solar radio burst captured by Radio-SkyPipe at 20 MHz. Notice the sharp onset followed
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Hints & Hacks

Make Your Own Antenna Launcher;
Use Camouflage to Deter Theft

A Homebrew
Antenna
Launcher

One challenge that
most hams are faced
with is figuring out how
to get their wire antenna
up in the air.

Here's a homebrewed
slingshot that uses a
fishing reel (see Fig-
ure 1). If you want to try
this yourself, please
note that some states
and municipalities regu-
late the ownership and
sale of slingshots. It
would be a good idea to
check ahead of time.

The three major compo-
nents to this device are
the slingshot, the fishing
reel, and the method to connect the
two. | drilled out the bottom of the
slingshot handle to accommodate a
Y4 x 20 press-in nut (see Figure 2).
These nuts have a shank that is
meant to be inserted into sheet
metal or other sheet materials. |
ordered these from an industrial
supply house (McMaster-Carr at
www.mcmaster.com), but you may
be able to find them at a local hard-
ware store. | used epoxy adhesive to
hold the nut in place. | found the

Y x 20 knob screw at my nearby
hardware store.

The reel was sourced at a local dis-
count department store and came
with 10-pound test fishing line

A Figure 1 — The finished slingshot
launcher. [Steve Allen, KZ4TN, photo]

> Figure 2 — The press-in nut and knob
screw. [Steve Allen, KZ4TN, photo]

v Figure 3 — The attachment of the reel
to the aluminum channel. [Steve Allen,
KZ4TN, photo]

already spooled. | taped the foot of
the reel to a piece of tubing that |
found in my junk box (see Figure 3).

To complete the assembly, | used a
piece of € channel aluminum
(ordered from the same industrial
supply house) that was the same
width as the base of the slingshot.

| used two U-bolts to hold the tubing

to the € channel aluminum.
To finish the project, | pur-
chased some %-ounce and
1-ounce sinkers and painted
them fluorescent orange and
green to denote the weights.

If you choose to use this
method, place the weight in
the slingshot cup and press
the button on the reel to
release the line, take aim,
and let it fly. Make
sure the fishing
line is free to
unspool from the
reel. It's best to
do a dozen or so
dry runs with
small rocks, so
you get a feel for
how far to pull
back the sling-
shot and how to
aim. | have found
that the %-ounce
weight is enough to have the line
freely fall back to earth and is rela-
tively easy to find due to the bright
color. I've been able to shoot lines
up as high as 60 feet.

Once you have the line over your
target branch and the sinker on the
ground, remove the sinker and
attach a long piece of chalk line.
This step requires attention to detail
because you must keep the knot
small so it doesn’t hang up in the
crotch of a branch, yet it must be
strong enough to not come untied
while pulling it up and over the
branch. It helps to tape over the knot
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to smooth the surface of the knot
junction.

Once the chalk line is over the tree,
you can attach the antenna halyard
to the chalk line and pull it back over
the branch, again paying close atten-
tion to the knotting method. — Steve
Allen, KZ4TN, kk1vt@arrl.net

Concealing Radios

Deters Theft

As a retired chief of police, | always
encourage people to do three sim-
ple things to help prevent thefts from
their vehicles:

1) Lock the car.

2) Remove items of value from the
vehicle.

3) Park in a lighted area (if possible).

Still, | am amazed at the items
people leave in plain sight within
their unlocked cars — wallets,
purses, laptops, and even full sets
of golf clubs.

A transceiver in a car is like a
beacon to thieves (see Figure 4),
but taking it in and out every day is
usually impractical. If the rig must
remain in your vehicle, you need to
reduce its visual profile. Some trans-
ceivers feature designs that allow
their control heads to be mounted in
the open while the rest of the radio
is under a seat or in the trunk. This
is useful because only the control
head is visible, so it is the only thing
that would need to be replaced in
the event of theft.

If this transceiver arrangement isn’t
an option for you, consider at least
concealing the entire radio. In my
truck, the radios are close to the
floor and the carpet is black. My wife
made a cover for my transceiver out
of black denim (see Figure 5). It's
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P Figure 4 — A set of
radios in plain sight is
a burglary waiting to
happen. [Mike Burg,
N8QQN, photo]

v Figure 5 — Some-
thing as simple as a
piece of black denim
may be all it takes to
make a potential thief
less interested in the
contents of your
vehicle. [Mike Burg,
N8QQN, photo]

very easy to remove and put back
on. In many instances, simply hiding
the rig is sufficient to prevent it being
stolen.

Another clever bit of camouflage is
to take an old power cord and a
piece of coax with a PL-259 con-
nector on it and sew it to the bottom
of the fabric cover to make it look as
if the radio has been removed.

Be sure to write down the makes,
models, and serial numbers of every-
thing in your mobile installation. Take
photos of your equipment as well.

This information will be
helpful to law enforce-
ment in the identifica-
tion and recovery of
your equipment if it's
taken, and your insur-
ance company will
appreciate it as well.
And, of course, a car
alarm is always a
worthwhile investment.
— Mike Burg, NSQQN,
mburg@neo.rr.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.



Rebuilding West Point’s Cadet
Amateur Radio Club, W2KGY

Checking in on the resurgence of amateur radio at the US military academy.

Stephen Hamilton, KI5HY; Nolan Pearce,
KE8JCT, and Matt Sherburne, KFAWZB
The Cadet Amateur Radio Club is one of West
Point’s oldest cadet clubs, starting in 1936. The
club only updates its equipment every couple of
decades, and a 2012 renovation of the science
building, Bartlett Hall, halted the club’s ability to
grow, with all radio equipment being removed.

Constructing the New Station

In the summer of 2015, Major (then Captain) Matt
Sherburne, KF4WZB, began the process of
designing a new station and antenna configura-
tion. The original club room was accessed through
a janitor’s closet. The renovation plans forced the
radio club to move to the second floor. The new
room was more convenient in terms of member
access, and Matt ensured that the renovation plan
included upgrading the power to the club room to
support two HF operating positions with amplifiers,
one VHF/UHF position, one vintage HF radio sta-
tion with an amplifier, and a satellite mission con-
trol station. However, the move presented an
engineering challenge in accounting for the longer
feed line runs to the roof.
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Joe Barkley, KI4TZ, and Cadet Nolan Pearce, KE8JCT, begin assembling
the satellite array with the help of other volunteer cadets.

Volunteer cadets, led by Don Daso, K4ZA, and Joe Barkley,
KI4TZ, assemble the Yagi elements in a very tight space before
tramming it across the roof and up to the tower.




Matt, along with LTC Michael
Lanham, navigated the compli-
cated antenna installation pro-
cess, with the help of Don Daso,
K4ZA, of Tower Works. Due to
various levels of approvals,
paperwork, and bad weather,
the installation did not start until
May 2019.

Installing the Equipment
One of the challenges with this installation was
moving all of the equipment and antennas to the
roof. The primary components were a Rohn
tower (two 10-foot sections), a non-penetrating
roof mount for an M2 satellite antenna array, and
a JK Antenna Mid-Tri-40 Yagi beam.

The satellite antenna array was moved first. With-
out ballast weights, the non-penetrating mount
was about 800 pounds. Cadets disassembled it
on the ground and moved it up to the roof, along
with the JK Mid-Tri-40 antenna.

A few options were discussed on how to install the

JK Mid-Tri-40. Bartlett Hall presents a challenge to
antenna installation; the roof is not flat and provides
little space to build the beam. We decided to build it on
the roof, and tram it up to the tower. This was difficult
because the antenna was on a separate roof structure
than the tower.

Joe Barkley, KI4TZ, assembled the beam in the area
where the satellite non-penetrating mount would
eventually be built. There was enough room to assem-
ble it, but parts of it dangled over the edge of the roof.
Once it was assembled, Don used a tram to move it
across the roof up to the tower. Multiple cadets volun-
teered to help prevent the antenna from hitting other
parts of the roof while it was being trammed up.

Once the antenna was in place, Joe built the M2 sat-
ellite antenna array system, and club members ran
the heliax coax and control lines from the roof down to
the second floor. This was challenging due to the con-
duit being inconsistently placed between floors.
Cadets with their ham license utilized 2-meter radios
on each floor to help guide the heliax lines between
each floor.

Acknowledgments

This project took 10 (mostly rainy) days to complete,
and now W2KG@Y is fully operational on HF, VHF, and
UHF. We would like to thank Don Daso, K4ZA;
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< Cadet Nolan Pearce and Cadet Paul
Shorkey-Chacon operated at West
Point's US Army Military Auxiliary Radio
System (MARS) station.

v With the fully assembled Yagi and sat-
ellite array, W2KGY is fully operational
on HF, VHF, and UHF.

Lyzenga, KF6ZMW, of M2 Systems, for all the help in
getting our final antenna installation completed. We
also thank all donors to W2KGY, including the East
Tennessee DX Association; Donald Backys, KSUQN,;
John Ulmer, WB4AVX, and 1958 club members. Spe-
cifically, we thank and remember Hugh Morgan,
W4VAB (SK), Class of 1958.

The West Point Amateur Radio club will make great
use of these installations in the upcoming year. Colonel
Drew Morgan, Class of 1998, spoke to the cadets
aboard the ISS using the satellite array. W2KGY also
plans on competing in School Club Roundup and other
national contests. The club remains dedicated to using
ham radio not only as a hobby, but an important com-
munication skill for cadets and future army officers.

All photos by Stephen Hamilton, KJSHY.

Stephen Hamilton, KJ5HY, has a BS and PhD in computer
science, and an MS in software engineering. He is the Technical
Director of the Army Cyber Institute and the Officer-in-Charge of
the Cadet Amateur Radio Club, W2KGY.

Nolan Pearce, KE8JCT, holds an Amateur Extra-class license and
is the president of the Cadet Amateur Radio Club, W2KGY.

Matt G. Sherburne, KF4AWZB, holds an Amateur Extra-class
license and has a BS and an MS in electrical engineering. He was
the Officer-in-Charge for the Cadet Amateur Radio Club, W2KGY,
and is now involved with the Fort Gordon Amateur Radio Club.
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HD8M DXpedition to the
Gelapagos Islands

This DXpedition managed to make a sizable donation toward
the preservation of this precious ecosystem. Here's how they did it.

Jim Millner, WB2REM travelers. Ham radio was the glue that bound us

The Galapagos Islands are located on the equator off together, and the adventure is what excited us.

the coast of Ecuador and consist of 17 larger islands,

and hundreds of smaller islets and rocks. The HD8M Isabela

team visited two of the islands — Santa Cruz and The HD8M team traveled to Isabela Island in 2017.
Isabela. The archipelago was formed by underwater Isabela is the largest of the Galapagos Islands. It is
volcanic activity three to five million years ago. In easily reachable by small twin-engine prop planes,
geological terms, these islands are considered rela- which fly daily from Baltra Island Airport. It is also pos-
tively new. sible to get to most major islands by ferry.

In 1835, Charles Darwin was one of the first naturalists Isabela Island was chosen because of its beautiful vol-
to observe the unique nature of the Galapagos wildlife. canoes, abundance of wildlife, and limited develop-
The animals are not afraid of

humans because they

evolved in isolation from them
or other large predators, so
had no reason to fear them.
After a couple of the tortoise
species were hunted to near
extinction, 97% of the land
and surrounding water was
designated a national park to
protect the Galapagos wildlife
and flora.

The group of amateur radio
operators that participated in
the HD8M 2017 and 2019
DXpeditions traveled to the
Galapagos for different rea-
sons. Ellis, NTMWJ (SK), a
retired park ranger, had a
keen interest in wildlife. Mark,
WY1G, a birdwatcher, was
excited about observing new
avian species. Bill, W2WCM,
was on his first DXpedition.
The rest of us, including
Nancy, KG@YL, ARRL Sec-
tion Manager for North

Dakota, were amateur The hexagonal beam antenna that was used for the HD8M operation on Isabela Island.
photographers and world [Jim Millner, WB2REM, photo]
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ment. In our free time, we
explored the island’s nature trails,
walked the rim of a volcano, and
swam with marine iguanas. We
stayed in the quaint village of
Puerto Villamil on the southern
end of the island. It had unpaved
sand roads, a few restaurants
that lined the main street, and a
friendly atmosphere. On the
beach in front of the house, sea
lions frolicked in the water, bright
red Sally Lightfoot crabs crawled
over lava rocks, and blue-footed
boobies dove into the water for
fish. In the wetlands behind the
house, flamingos gracefully
played in the water while giant
Galapagos tortoises slowly tra-
versed the landscape.

Santa Cruz

The 2019 HD8M DXpedition took place on Santa Cruz
Island. The most populated island of the group, Santa
Cruz is close in proximity to the Baltra Island Airport,
just across the Itabaca Canal. Operation took place in
a modern two-bedroom house located on the side of
the Cerro Crocker volcano at an elevation of 1,500
feet. The numerous full-length windows in each room
gave us a panoramic view of the ocean, distant
islands, and the surrounding environment. As we oper-
ated the radios, it was easy to spot giant Galapagos
tortoises roaming the property and numerous Galapa-
gos finches flying by our windows. In our spare time,
we walked through a mile-long lava tube, toured the
Charles Darwin Research Station, and visited Puerto
Ayora, its main city.

Galapagos Conservancy

On both islands, we operated from enchanting envi-
ronments. We were keenly aware that the flora and
fauna that surrounded us — which we greatly loved —
wouldn’t have been there if there wasn’t an active
effort to protect the islands’ fragile ecosystems.

The Galapagos Conservancy (https://www.
galapagos.org) is a United States-based organiza-
tion that aims to preserve, protect, and restore the
Galapagos ecosystem. They have a record of suc-
cessfully restoring existing tortoise populations, repop-
ulating tortoises on islands where they had gone
extinct, and helping to mitigate damage to both flora
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and fauna. In addition to the Galapagos National Park
and Charles Darwin Research Station, we visited the
Isabela Island Tortoise Breeding and Rearing Center,
where we saw firsthand the work that the Galapagos
National Park Directorate was doing in rearing and
releasing tortoises back to the islands. The Directorate
was even able to close their tortoise breeding center
on San Cristébal Island, because their goal of tortoise
repopulation had been met. The Galapagos Conser-
vancy has also been actively involved in educating and
training volunteers to help further protect the ecosys-
tems of the Galapagos.

The HD8M team felt compelled to find a way to help.
Given more time, volunteering for one of the numerous
island preservation projects would have been consid-
ered. We decided to donate a portion of our QSL card
funds to the Galapagos Conservancy that would have
normally reimbursed our expedition costs.

Prior to the 2017 DXpedition, we contacted Johannah
Barry, President of the Galapagos Conservancy. She
was excited to hear about our unique approach to
fundraising. Through her connection, the Galapagos
Conservancy’s services department created a link

for donations to be placed through our website,
www.hd8m.com. (For clarity, no donations were
directly solicited over the radio.) Our DXpedition’s suc-
cess led to a $3,400 donation to the Galapagos Con-
servancy. Ms. Barry and the Galapagos Conservancy’s
team were so impressed with our effort that they fea-



A Sally Lightfoot Crab, one of the most
common crabs found in the Galapagos
Islands. [Jim Millner, WB2REM, photo]

Conclusion
We, as amateur radio operators,
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do a lot to help in emergencies
and thus bring positive attention
to our hobby by doing so. | sug-
gest that we search for other
avenues to creatively help the
communities in which we live
and from where we go on
DXpeditions. Although it was
exciting to operate from the
Galapagos Islands, we felt even
more fulfilled by giving back to
the islands through our dona-
tions to the Galapagos Conser-
vancy. In turn, we challenge you
to find a way to do the same in
your community or on your next
DXpedition.

¥ s

Sea lions sunbathing on the shores of Isabela Island. [Jim Millner, WB2REM, photo]

tured HD8M and amateur radio’s approach to fundrais-
ing in their Spring/Summer 2019 Galapagos Conser-
vancy Newsletter. We have received many positive
comments from hams around the world about our
operation and goal to support the Conservancy. Like-
wise, Ms. Barry reported that members of the Galapa-

Jim Millner, WB2REM, has been an amateur radio operator for 56
years. He is an avid DXer, world traveler, and licensed psychologist.
He first began experimenting with remote-control linking in the 1980s,
and has published several articles on the subject in QST, 73, and CQ
magazines. Jim would like to thank Gene, K5PA, and Mark, WY 1G,
for their assistance with the article.
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For updates to this article,

gos Conservancy had developed a better appreciation
of amateur radio and the generosity of our community.
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Coming up in the March/April
2020 and future QEX issues are
articles and technical notes on
a range of amateur radio
topics. These are at the top of
the queve.

= Joseph M. Haas, KEOFF, adds DTMF
capability to popular transceiver micro-
phones.

= Jacek Pawlowski, SP3L, describes a
wide range of new broadband wire
antennas in this Part 1 of a longer
article.

= Ralph J. Crumrine, NOKC, designs a
lightweight 3 kW power supply to

support state-of-the-art switching
MOSFET amplifiers.

= Eric P. Nichols, KL7AJ, in this first of a
series, reveals the simplicity and many
uses of the double-balanced mixer.

= Michael P. Hasselbeck’s, WB2FKO,
technical note describes anchors for a
3D-printed lid.

= Wilton C. Helm's, WT6C, technical
note explores receiver step attenuators.

= Kai Siwiak’s, KE4PT, technical note
explains why typical small HF loop
antennas are not magnetic loops.

s Steve Stearns, K60IK, explores the
general uniform transmission line
having complex characteristic imped-
ance and propagation constant.

QEX is edited by Kazimierz “Kai”
Siwiak, KE4PT, (ksiwiak@arrl.org)
and is published bimonthly. QEX'is a

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

forum for the free exchange of ideas
among communications experimenters.
The annual subscription rate (six issues
per year) in the United States is $29.
First-class delivery in the US is avail-
able at an annual rate of $40. For inter-
national subscribers, including those in
Canada and Mexico, QEX can be deliv-
ered by airmail for $35 annually. Sub-
scribe today at www.arrl.org/gex.

Would you like to write for QEX? We
pay $50 per published page for full arti-
cles and QEX Technical Notes. Get
more information and an Author Guide
at www.arrl.org/gex-author-guide. If
you prefer postal mail, send a busi-
ness-size self-addressed, stamped
(US postage) envelope to: QEX Author
Guide, c/o Maty Weinberg, ARRL,

225 Main St., Newington, CT 06111.
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ARRL Board of Directors Re-Elects
President Rick Roderick, K5UR

Meeting January 17 — 18 in Windsor, Connecticut, the
ARRL Board of Directors re-elected ARRL President
Rick Roderick, K5UR, to a third 2-year term. Roderick
outpolled the only other nominee, Pacific Division
Director Jim Tiemstra, K6JAT, 8 — 7. New England Divi-
sion Vice Director Mike Raisbeck, K1TWEF, was elected
First Vice President, succeeding Greg Widin, KOGW,
who did not seek another term. Raisbeck was the sole
nominee. A successor will be appointed to fill the Vice
Director seat that Raisbeck has vacated. Bob Vallio,
W6RGG, was re-elected as Second Vice President as
the only nominee.

On a 9 — 6 vote, the Board voted not to re-elect
Howard Michel, WB2ITX, as Chief Executive Officer.
Michel was in the post for 15 months. Former ARRL
Chief Financial Officer and Chief Executive Officer
Barry Shelley, N1VXY, has come out of retirement to
serve as interim ARRL CEO. He was also elected as
Secretary. Shelley was ARRLs CFO for 28 years and
served as CEO during 2018 before his retirement, fol-
lowing the departure of former CEO Tom Gallagher,
NY2RF. The ARRL Board has appointed a committee
to spearhead the search for a new CEQ. That panel
will screen suitable CEO candidates, presenting three
to the Board for consideration.

In other action, former ARRL President and IARU
Secretary Rod Stafford, W6ROD, was elected Interna-
tional Affairs Vice President, succeeding Jay Bellows,
K@QB, who did not seek another term. Also re-elected
by the Board were Treasurer Rick Niswander, K7GM,
and Chief Financial Officer Diane Middleton, W2DLM.

Elected as members of the Executive Committee
were Atlantic Division Director Tom Abernethy,
W3TOM; Central Division Director Kermit Carlson,
WOXA; Roanoke Division Director Bud Hippisley,
W2RU; New England Division Director Fred Hopen-
garten, K1VR, and Great Lakes Division Director Dale
Williams, WABEFK. The Executive Committee
addresses and makes decisions regarding ARRL
business that may arise between scheduled Board
meetings.

Hudson Division Director Ria Jairam, N2RJ, was
elected as a member of the ARRL Foundation Board
for a 3-year term. Tim Duffy, K3LR, and Jim Fenster-
maker, K9JF, were elected to the Foundation Board
for 3-year terms as non-ARRL Board members.

Outgoing ARRL First Vice President Greg Widin, KOGW (left),
and ARRL President Rick Roderick, KSUR, who moderated the
Annual Meeting. [Michelle Patnode, W3MVP, photo]
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Relief from Private

Land-Use Restrictions

The Ad Hoc Legislative Advocacy Committee pro-
vided the Board with drafts outlining three legislative
approaches to address relief for radio amateurs facing
private land-use restrictions impacting outdoor anten-
nas. The Board signed off on the draft legislative
approaches “as presented and possibly modified” and
directed the committee “to proceed to obtain congres-
sional sponsorship, employing any of these three
approaches and using its best judgment on any alter-
ations or modifications that our advisors or sponsors
may require or suggest”

HF Band Planning

Outgoing chair of the HF Band
Planning Committee Greg Widin,
KOGW, presented the panel’s
report and entertained questions.
Board members noted that staff
turnover and funding limitations at
the FCC might impact ARRLs
efforts to tweak the bands. The
Board agreed that ARRL would ; _

post the report and solicit com- Efj("%?s“tt,'m;‘ME’
ments from members on it. photo]

The Board elected
Greg Widin, KOGW,
as an Honorary Vice

Contests and Operating Awards

The Board approved raising the maximum number of
contacts a Field Day GOTA station can make to 1,000.
It amended the ARRL RTTY Roundup rules to add
Multi-Two and Multi-Multi categories and to permit
multioperator stations to operate for the entire contest
period, and it divided entry categories into RTTY only,
Digital only (i.e., no RTTY), and Mixed (both RTTY
and digital).

Matt Holden, KBBBC, presented the DX Advisory
Committee report, telling the Board that the panel
engaged in extensive discussion on a proposal to
change the 5-Band DXCC award from the current
required bands to offer credit for any five bands. The
committee unanimously rejected the proposal.

ARRL Elections

The Board revised rules governing ARRL Division and
Section Manager elections to clarify some terminol-
ogy, to extend the campaign period from the call for
nominations to the deadline for ballots received, and
to make other miscellaneous changes. Revisions will
become effective by February 15, 2020.

In the interest of “openness and fairness,” the Board
also approved a measure that would offer candidates
and members an opportunity to be present during the
counting of ballots. Candidates may also designate
one ARRL member to attend as a surrogate if they're
unable to observe ballot counting, or to accompany
them at the count. The Board further approved an
amendment to permit ARRL members, upon petition,
to travel at their own expense to witness the counting
of ballots from their Division.

The Board charged the Programs and Services Com-
mittee to consider changes to the ARRL by-laws that
would give members, upon petition, the opportunity to
attend the public portion of the Annual Meeting in
January. The number of members permitted to attend
would be subject to available space and fire code
regulations.

Public Service Enhancement Working Group Chair,
Roanoke Division Director Bud Hippisley, W2RU,
reported that with field adoption of the 2019 ARES
Plan now under way, the group is putting increased
focus on the National Traffic System, including
plans for dialog with representatives of Radio Relay
International.

Reduced Dues for Younger Applicants
The Board approved an amendment giving the CEO
discretion to raise the eligibility age for reduced full
ARRL membership dues from 22 to 26, provided the
rate not be less than one-half of the established rate.
In addition, the Board approved the establishment of a
reduced-rate, revenue-neutral Life Membership for
individuals age 70 or older, with cumulative annual
membership of 25 years or more, at an initial rate of
$750. Headquarters staff will work out the administra-
tive details of the program, subject to approval of the
Administration and Finance Committee.

The Board also agreed to allow for a “digital-only”
access membership, at the discretion of the CEO,
discounted no more than 10% from the established
dues rate.

Financial Reports

In his Treasurer’s report, Niswander noted that the
credit quality of ARRLs investments has risen and that
he has been preemptively conservative with bonds
after decades of falling interest rates and a concern
about credit-quality corporate debt.
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In her report as Chief Financial Officer, Middleton
noted that ARRL generated a larger-than-expected
gain from 2019 operations. ARRL also experienced a
$4 million growth in its balance sheet, and cash bal-
ances continue to be healthy.

Greetings from Visitors

International Amateur Radio Union (IARU) President
Tim Ellam, VE6SH/G4HUA, conveyed greetings from
the IARU and its officers and thanked ARRL for its
continued support. He noted the exceptional work of
ARRL staff, especially Technical Relations Specialist
Jon Siverling, WB3ERA. He also mentioned World
Radiocommunication Conference 2019, which he
attended.

Radio Amateurs of Canada (RAC) President Glenn
MacDonell, VESXRA, conveyed greetings from the
RAC. He reported that amateur radio is growing in
Canada, as is RAC membership, and said that he
shares ARRLSs concern with helping new licensees to
become active. MacDonell was recently re-elected for
a 2-year term.

Other Business
In other business, the Board:

¢ Approved a grant of $500 to the Youth on the Air
(YOTA) in the Americas program, which is sponsoring
a camp in June for young radio amateurs. Neil Rapp,
WB9VPG, a former ARRL Youth Coordinator, is head-
ing the initiative, which is funded through the non-
profit Electronic Applications Radio Service Inc.

4 Authorized creation of an Emergency Management
Director Selection Committee, with its chair and
members to be named by the president.

Awards and Recognitions
The Board conferred several honors, awards, and
recognitions:

¢ The ARRL President’s Award went to David H.
Bernstein, AABYQ, in recognition of “exemplary, out-
standing, and continuing service” to ARRL and its

The ARRL Board presented the ARRL
President’s Award to Dave Bernstein,
AABYQ, in recognition of “exemplary,
outstanding, and continuing service” as
part of the ARRL Logbook of The World
team. He was the 2008 recipient of the
ARRL Technical Innovation Award. [Photo
courtesy of Dave Bernstein, AAGYQ]
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members as part of the ARRL Logbook of The World
team. Bernstein was a charter member of the ARRL
Logbook Committee and a “founding, influential, and
devoted member” of the Committee on Communica-
tion with ARRL Members.

¢ The 2019 Bill Leonard, W2SKE, Professional
Media Award for Audio Reporting was awarded to
Roman Battaglia and the associated producer and
staff of Jefferson Public Radio in Oregon. Battaglia
produced a feature story on amateur radio emergency
services in and around the Jefferson Public Radio lis-
tening area.

¢ The 2019 Bill Leonard, W2SKE, Professional
Media Award for Print Reporting went to Zack Plair
and the Columbus and Starkville Dispatch in Missis-
sippi. Plair wrote a feature for the paper describing
how amateur radio has proven fulfilling to various
participants, including new and experienced radio
amateurs.

4 The 2019 Bill Leonard, W2SKE, Professional
Media Award for Video Reporting was given to
reporter Jim Altman and affiliated producers and staff
of FOX 61 News in Hartford, Connecticut. Altman’s
report, “American Radio Relay League Ready for
Hurricane Season,” focused on ARRLSs participation in
a May 2019 emergency drill conducted in association
with the American Red Cross.

The Board recognized and thanked the Delaware
Valley Radio Assaociation of New Jersey and the Clark
County Amateur Radio Club of Vancouver, Washing-
ton, for their 90 years of assistance in fulfilling the
ARRL mission of, “advancing the art, science, and
enjoyment of amateur radio within their community.”

The Board bestowed the honor of
Honorary Vice President on John
B.“Jay” Bellows, KOQB, and on
Greg Widin, KOGW, in recognition
of their outstanding contributions
to ARRL and amateur radio.

The minutes of the January
Annual Meeting of the ARRL
Board of Directors are available
on the ARRL website, at
www.arrl.org/board-meetings.

The ARRL Board
elected Jay
Bellows, K@QB, as
an Honorary Vice
President.



Rick Lindquist, WW1ME, ww1me@arrl.org

Happenings

Relocation Options Limited for
3 GHz Amateur Radio Spectrum

In a December Notice of Proposed
Rulemaking (NPRM) in WT Docket
19-348, the FCC proposed relocating C
non-federal operations, including amateur

radio, to spectrum outside the 3.3 —

3.55 GHz band. Amateur radio has a sec-
ondary allocation at 3.3 — 3.5 GHz. The
FCC said it anticipates auctioning the spectrum to expand
commercial use of 5G cellular and wireless broadband ser-
vices, if an agreement can be reached on the relocation of

— or sharing with — federal incumbents that also operate
within this band. Reply comments in the proceeding were due
by March 23. ARRL was poised to prepare a strong response
to protect amateur access to the 3 GHz spectrum.

The immediately adjacent 3.1 — 3.3 GHz band is also included
in the spectrum that Congress identified for similar study, mak-
ing things more complicated. In a statement accompanying the
NPRM, FCC Commissioner Michael O'Rielly specifically noted
that the lower-portion band may also be considered for non-
federal reallocation to 5G and broadband purposes. This
would severely limit relocation possibilities in the 3 GHz range
for the Amateur Radio Service, since the spectrum above

3.55 GHz has already been reallocated.

Amateurs make substantial use of the 3.3 — 3.5 GHz band that
would be hard to replicate elsewhere. Hundreds of comments
were filed by the amateur community even before the desig-
nated comment period began. Among users who could be
affected are those who use this spectrum for Earth-moon-
Earth (moonbounce) communication, mesh networks, experi-
ments with communication over long distances, radiosport,
and amateur television. A portion of the band is also desig-
nated for use by amateur satellites in ITU Regions 2 and 3
(the Americas and Asia/Pacific).

A report was due in March from the National Telecommu-
nications and Information Administration (NTIA) evaluating the
feasibility of having federal users share all or part of the 3.1 —
3.55 GHz band with commercial wireless services. In January,
an NTIA report concluded that sharing opportunities for federal
and commercial uses exist in the 3.45 — 3.55 GHz portion of
the band. The results of the new NTIA report covering the
entire band will impact how much spectrum ultimately may be
reallocated for auction to wireless providers as well as sharing
opportunities for amateur radio.

Clayton Coleman, W5PFG,
Elected AMSAT President

In February, the AMSAT Board of Directors
elected Clayton Coleman, W5PFG, of
Granbury, Texas, as AMSAT President.
Coleman had served as a member of the
Board of Directors and as AMSAT Secretary
from 2017 until 2019, and has volunteered in
several other capacities for AMSAT, including
as chair of the 2016 AMSAT Space
Symposium.

Coleman suc-
ceeds Joe Spier,
K6WAO, who
resigned in late
January, citing
personal rea-
sons, after being
in office since
October 2017.

Coleman was
introduced to
amateur radio in
space through
the SAREX pro-
gram — the fore-
runner to ARISS
— and the
Russian Mir space station. His interest in set-
ting up an AX.25 BBS and nodes in the early
1990s led him to try making contacts via the
Mir Personal Message System (PMS) and dig-
ipeater. In 2011, Coleman became interested
in OSCAR satellites and began chasing oper-
ating awards.

Coleman'’s focus as president will be working
with members to improve organizational pro-
cesses and aligning them with strategic goals.
Professionally, Coleman works in the industrial
process control sector both as a consultant
and business development manager.
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ARRL Expands Its Roster of Online
Discussion Groups

ARRL has launched new online discussion forums as part
of its ongoing effort to enhance and improve communica-
tion between ARRL leadership and members or prospec-
tive members. The new forums, which focus on antenna
law, regulatory issues, and support for new amateur radio
licensees, went live in late January. Another new forum
addressing HF band planning was established in early
February.

The new forums and their moderators are:

= ARRL New England Division Director and attorney Fred
Hopengarten, K1VR, moderates the Antenna Law and
Policy Forum (groups.arrl.org/g/ARRL-Antenna-Law-and-
Policy). Hopengarten is the author of Antenna Zoning for
the Radio Amateur.

= ARRL Regulatory Affairs Manager
Dan Henderson, N1ND, moderates
the Regulatory Affairs Forum
(groups.arrl.org/g/ARRL-
Regulatory-Affairs).

= QST Editor and ARRL
Publications Manager Steve Ford,
WBS8IMY, moderates the New Hams
Forum (groups.arrl.org/g/ARRL-New-Hams).

= ARRL First Vice President Mike Raisbeck, K1TWF,
moderates the new HF Band Planning Discussion Group
(groups.arri.org/g/ARRL-HF-Band-Planning), which will
focus on the ARRL HF Band Planning Committee’s rec-
ommendations and other band-planning activities. In
January, the ARRL HF Band Planning Committee invited
comments and suggestions from the amateur radio com-
munity on its report to the ARRL Board, which can be
found at www.arrl.orgffiles/file/Bandplanning/25%20
HF%20Bandplanning%20Cmte%20FINAL%20(d).pdf.
To view the specific recommendations for each HF band
and US license class included in the report, visit www.
arrl.orgffiles/file/Bandplanning/25%20Appendix%20
BP_Committee_recs%20FINAL%20(h).pdf.

The online discussion program launched last fall with
three forums — contesting, awards, and the International
Amateur Radio Union (IARU) — all open to the amateur
radio community.

Those wishing to subscribe to any ARRL discussion group
must use a Groups.io username and password, if they
have one, or create an account if they don’t. All ARRL
Group subscribers are automatically subscribed to “ARRL
Groups,” an administrative feature that allows ARRL to
convey routine announcements to subscribers of all ARRL
groups, such as planned system outages. — Thanks to
ARRL Communications Manager Dave Isgur, NTRSN
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In Brief...

B The Northeast HamXposition — formerly
known as “Boxboro” — is moving and will take
place this year July 24 — 26 in Marlborough,
Massachusetts. The new venue, the Best Western
Royal Plaza Hotel and Trade Center, is about 15
miles from Boxboro off Interstate 495 (Exit 24A).
The Northeast HamXposition, which had been held
in early September in past years, hosts the ARRL
New England Division Convention. “The new venue
offers us
much-needed Northeast
additional
capacity for
forums, a
larger flea mar-
ket, and ample parking right in the hotel's main lot,”
said Event Chairman Bob DeMattia, K1IW.

® The WIDXCC ARRL Specialty Operating
Convention is moving. The event will take place
September 11 — 12 at the
Chicago Marriott
Hotel in Naperville,
llinois. WODXCC
is sponsored by the
Northern lllinois DX
Association. This
year's event will
include a Contest
University and DX University.
Saturday’s events will include forums, QSL
card checking, a CW pileup contest, an evening
reception, and a banquet. For more information, visit
the WIDXCC website at www.w9dxcc.com. —
Thanks to Kermit Carison, W9XA, and The Daily DX

m Past ARRL Southeastern Division Director
Dale Strieter, W4QM (ex-W4DQS), of Cocoa
Beach, Florida, died on w
January 6. An ARRL Life ,
Member, he was 92 and
a founding member of the
Maxim Society. Strieter was
ARRL Southeastern Division
Director from 1970 until
1973. Following World War Il
service and college, Strieter
moved to Cocoa Beach to
work for General Electric. He
was also a NASA contrac- ;
tor, and served as the guidance engineer on the
Mercury and Gemini manned spaceflight missions.
Strieter was a prolific DXpeditioner. After 20 years
with GE, he returned to sea in 1979 as a radio
officer in the US Merchant Marine on a ship gener-
ally anchored at the Chagos Islands. As VQ9QM,
Strieter logged more than 200,000 contacts from
nearby Diego Garcia Island, between 1986 and
2001. He retired in 2002. — Thanks to Tom Tenney,
WB80OJM, and Don Karvonen, KBMFO
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Foundation for Amateur Radio Invites
2020 - 2021 Scholarship Applications

The Foundation for Amateur Radio Inc. (FAR) has invited
applications for the 2020 — 2021 academic year for the
scholarships it administers. Applications must be submit-
ted online. Several questions ask for essay responses.
The deadline for initial submissions is April 30, 2020.
Appli-cants may amend their applications until May 7. All
applicants must hold a valid amateur radio license and be
enrolled or accepted for enroliment at an accredited uni-
versity, college, or technical school. Applicants attending
school outside the US must provide a brochure describ-
ing the school. Students do not apply for specific scholar-
ships; each application will be considered for all of the
scholarships for which the applicant is qualified. QCWA
scholarships and the Chichester Memorial Scholarship all
require recommendations to be awarded. An application
form and more information are available on the FAR
website, www.farweb.org/scholarship-information,

or you may contact Dave Prestel, W8AJR, at
dave.prestel @gmail.com or 443-812-4403.

) ARRL AVATEGRRADio"

Employment Opportunity
Chief Executive Officer

The American Radio Relay League (ARRL), a non-profit
membership organization with the objective of advancing

the art, science, and enjoyment of amateur radio, seeks a
full-time Chief Executive Officer in Newington, Connecticut, to
direct its day-to-day activities. ARRL has 157,000 members,
an annual budget of $15 million, 90 paid employees, a nation-
wide network of volunteers, and an elected board of 15 direc-
tors. ARRL publishes a monthly membership journal and
other periodicals and books on radio topics, and oversees
training and assistance programs for amateur radio activity. It
also serves as amateur radio’s primary interface to society,
especially government.

The CEO will report to the President and the Board of
Directors and work collaboratively with them in leading ARRL
in accordance with its Articles of Association, Bylaws, and
Board Policies. Specifically, he or she will ensure the day-to-
day management of ARRL and ARRLSs fiscal operation. In
addition, he or she will oversee and make certain that the
fundraising, marketing, human resources, technology,
advocacy, and governance strategies of ARRL are effectively
implemented across all segments of the organization.

Interested candidates will find additional information
concerning the position and the application process at:

www.arrl.org/ceo-position

ARRL Headquarters, 225 Main Street,

Newington, Connecticut, USA 06111-1400

Section Manager
Nomination Notice

To all ARRL members in Connecticut, Idaho,
Minnesota, North Dakota, Ohio, Oklahoma, Southemn
Florida, Western New York, Puerto Rico, and the Virgin
Islands: You are hereby solicited for nominating peti-
tions pursuant to an election for Section Manager
(SM). Incumbents are listed on page 16 of this issue.

To be valid, a petition must contain the signatures of
five or more full ARRL members residing in the
Sections concerned. It is advisable to have a few more
than five signatures on each petition. A sample nomi-
nation 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
documents are received by the Manager within 7 days
of the request.

We suggest the following format:

(Place and Date)

Field Services Manager, ARRL
225 Main St.

Newington, CT 06111

We, the undersigned full members of the

ARRL Section of the Division, hereby nomi-
nate as candidate for Section Manager of this
Section for the next 2-year term of office.

(Signature Call Sign City  ZIP__ )

Any candidate for the office of Section Manager must
be a resident of the Section, an amateur radio licensee
of Technician class or higher, and a full member of the
ARRL for a continuous term of at least 2 years immedi-
ately preceding receipt of a nominating petition.
Petitions must be received at Headquarters by 4 PM
Eastern Time on June 5, 2020. If more than one mem-
ber is nominated in a single Section, ballots will be
mailed from Headquarters no later than July 1, 2020,
to full members of record as of June 5, 2020, which is
the closing date for nominations. Returns will be
counted August 18, 2020. Section Managers elected
as a result of the above procedure will take office
October 1, 2020.

If only one valid petition is received from a Section, that
nominee shall be declared elected without opposition
for a 2-year term beginning October 1, 2020. If no peti-
tions are received from a Section by the specified clos-
ing date, such Section will be resolicited in the October
issue of QST. A Section Manager elected through the
resolicitation will serve a term of 18 months. A Section
Manager vacancy occurring between elections is filled
through appointment by the Field Services Manager.
— Bart Jahnke, W9JJ, Field Services & Radiosport
Department Manager
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Rick Lindquist, WW1ME, ww1me@arrl.org

Amateur Radio World

ITU Publication Highlights
Amateur Radio’s Role in
Emergency Communication
Amateur radio is featured in the publi-
cation, ITU Guidelines for national
emergency telecommunication

plans, published by the International
Telecommunication Union (ITU)
Development Sector (ITU-D). The
publication notes that radio amateurs
have supported communication in
emergency situations on a voluntary
basis since the dawn of radio.

“They are experts in radio communi-
cations and have the equipment,
skills, and necessary frequencies allo-
cated by ITU to deploy networks in
emergency events quickly and effi-
ciently” the publication said. ITU-D
noted that amateur radio support
offers training programs and exer-
cises that have been developed for
emergency communication, “qualified
temporary volunteers who provide
skills and experience essential for
emergency telecommunications,”
problem-solving skills and an ability
to work with “often very limited
resources,” and the ability to work with
alternative power sources.

ITU Guidelines for
national emergency
telecommunication plans
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IARU Debuts

Revamped Websites

The International Amateur Radio
Union (IARU) has completed the
makeover of its main website and the
three regional websites, which can be
accessed directly from the IARU
home page. All of the updated pages
are organized to broadly mirror the
structure of the Interna-tional
Telecommunication Union (ITU) and
its related regional telecommunication
organizations. The Region 2 web
page is available in English or
Spanish. — Thanks to IARU
Secretary David Sumner, K1ZZ

IARU Region 1 Youngsters
on the Air Summer Camp
2020 in Croatia

The 10th annual Youngsters ||©|.
on the Air (YOTA) =
camp will be held :
this summer in
Karlovac, Croatia,
announced
International Amateur

Radio Union (IARU) Region 1 Youth
Working Group Chair Lisa Leenders,
PA2LS. The Croatian Amateur Radio
Association — Croatia’s IARU
member-society — will host the
August 8 — 15 event. Participation is
aimed at young radio amateurs living
in IARU Region 1 (Europe, Africa,
and the Middle East).

“In this YOTA Camp, we will be con-
tinuing with our train-the-trainer (TTT)
program,” Leenders said. “Participants
will be working on the future of ama-
teur radio and will be involved in work-
shops where they gain skills to start
similar amateur radio youth events
when they are back home. Campers
will also be able to enjoy getting on the
air as well as building electronic kits”

Each IARU member-society in
Region 1 is invited to sponsor teams
of up to four camp participants, age
15 to 25.

Tunisia Issues
Authorizations to Operate
After 64 Years

Tunisia has issued amateur radio
Authorizations to Operate to three
individuals, the first such licenses
since 1956. Hannibal Hamrouni,
3V8HB; Nizar Ben Rejeb, 3VBMN,
and Moez Bhira, 3V1MB, will be
allowed to operate from home, rather
than restricted to operating from a
club station. Issuing individual
Authorizations to Operate is new in
Tunisia and involves a number of
stages, including equipment confor-
mity checks. — IARU Region 1 via
Don Beattie, G3BJ

High Speed Telegraphy
Competitions Set

The 17th International Amateur Radio
Union (IARU) High Speed Telegraphy
(HST) World Championship will take
place August 20 — 24 in Ulaanbaatar,
Mongolia. Europe’s HST Cup and
Balkan HST Championships will take
place May 8 — 12 in Elbasan, Albania.
Although not an IARU-recognized
event, this international competition is
widely accepted by the HST commu-
nity as an opportunity for top competi-
tors to check their form before the
world championship, for teams to test
new candidates for a national team,
and for those
unable to partici-
pate at the World
Championship to
still enjoy top-level
competition.

— Thanks to
IARU Region 1

Regulators in Spain now allow
radio amateurs to exchange cur-
rent call signs for permanent

2 x 1 call signs. To be eligible,
applicants must have held a license
issued by Spanish authorities with-
out any sanctions and have at least
15 years of experience in “interna-
tional amateur radio.”



Rick Palm, K1CE, k1ce@arrl.net

Public Service

A Solution for
Antenna Deployment in the Field

In the May 2019 column, | wrote
about my participation in the Florida
Amateur Radio Emergency Commu-
nications Conference in Gainesville,
which featured a full-scale exercise
scenario — an epidemic caused by a
virus, coupled with a computer virus
that took down the internet. The exer-
cise had nearly 60 participants,
including radio amateurs and profes-
sional emergency managers.

Amateur radio operators deployed to
two “evacuation shelters” 6 miles
apart, with the mission of establishing
communications between them and a
command center as soon as possible.
HF and VHF radios and antennas
were needed to support sundry
modes including Winlink, voice,
packet, repeater, and simplex.

Radios, antennas, feed lines, masts,
support bases, and guy wire rigging
were all unloaded onto the field.
Some antenna supports were home-
made, while others were commer-
cially manufactured. As we set up, |
resolved to look into options for future
deployments. The following is one
option | experimented with and had
positive results.

Buying the Supplies

| found www.GoVerticalUSA.com
online. The prices for new and used
equipment were reasonable, and the
components appeared to be appropri-
ate for amateur applications. | pur-
chased a few of their products with
the goal of putting my three-element
vertically polarized 2-meter Yagi
antenna up about 20 feet, as might be
commonly done on deployments.

Building the Support Base
Some of their products were used at
the exercise’s command center to

support a VHF antenna. l used itas a
model to help me get started. |
ordered the antenna tower aluminum
tripod base ($59) for use with the
company’s military 4-foot aluminum
and fiberglass mast sections. The
tripod base accepts one or two mast
sections per leg. Two sections (8 feet)
per leg yield a larger ground footprint,
possibly rendering greater stability.
For the legs, | purchased the used
surplus 4-foot heavy-duty fiberglass
sections with a lip at the male end.
The sections are sold in lots of four for
$24. On delivery, the pieces showed
only slight wear and no chips. | easily
fit the three sections into the tripod
base leg holes.

Next, to secure the ends of the legs to
the ground, | purchased three swivel
stakes (see Figure 1) fitted with metal
plates ($74.95 each) that are driven
into the ground. They fit perfectly into
the leg section ends, and are made of
heavy-duty, solid steel. (Always check
digging laws and use common sense
before hammering anything into the
ground.) My tripod base was ready for
the first mast section to be run
through the tripod’s center hole.

» Figure 1 — Heavy-duty, solid
steel swivel stakes for securing

the legs and mast to the ground.

¥ Figure 2 — The bottom of a
portable antenna mast setup for
a 2-meter Yagi antenna.
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Assembling

the Mast

| purchased 16 feet of the
used surplus 4-foot heavy-
duty fiberglass mast sec-
tions (with a ring on the
female end). This was
close enough for the height
| wanted. The company lit-
erature suggests cutting off
the ring to allow insertion of
the section through the
center hole of the alumi-
num tripod base, but |
inserted it from the other
(non-ring) end without any
issues. Once placed
through the center hole, | fit
the bottom end on the
round, 1-foot-diameter
base ($12) that sits on the
ground (see Figure 2). The
company says it can be
used as a “base for all
48-inch fiberglass and alu-
minum mast sections.”

Mounting the
Antenna

After setting up the first
mast section on the base
and through the center
hole, | coupled the next
section to the top end of
the first and installed one of
two heavy-duty steel guy
rings with four clips and a
pulley ($16.99 each) on Figure 3 — The top of a portable antenna mast
top. | attached four pieces setup for a 2-meter Yagi antenna.

of Ys-inch white nylon line

(for ease of visibility and safety) to serve as guys, securing the ends to my
own makeshift stakes (including two steel pipes). The company does have
a wide selection of military-grade stakes available to consider.

Next, the third mast section was slotted on to the second; the second guy
ring was slipped on top of it, and guy lines were run again to the same
stakes. The fourth section was slotted on top of the third, and | mounted
my Yagi antenna to the top (see Figure 3).

Conclusion

These steps may give the impression the installation would take a lot of time
at the beginning of a deployment, but with backyard practice, it should go up
in less than 30 minutes. Do take the necessary time, however, to ensure a
safe installation. I'm happy with mine.

All photos by the author.
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Public Service Honor Roll

This listing recegnizes 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.

481 179 KW1U KNSP 84
WA7PTM  KBBRCR N3SW K1HEJ
126 AC8BRV
410 177 AA7BM WBSSIQ 83
NOVC N2WGF KD2MDV W5XX
125 KESYTA NBIET
393 170 AGIG KGSNNA KC1KVY
W7PAT WADNA AD3J KB2QO
AA3SB 82
385 169 123 WB3FTQ KA2HZP
Kv4Ly N2DW K4VWK N1LAH
waiM KE1ML 80
308 161 K8ED KCOFXE
WM2C WB70SC 120 WF2Y KL7RF
WANWT KT4WX
248 160 WC4FSU 99 KF7GC
KEBBYC WBOWKO WA4VGZ  KB3YRU
K3JL 79
243 159 WELAW 97 KB8HJJ
WB8BRCR WS9RGR W7EES KV8Z KAGDBK
WA4VGZ
240 158 KY2D 96 78
KWIEMG WA4INK KA2GQQ WB2VUF
118 WA1LPM
234 151 KY2MMM 95
WOPZD WDB8USA K3FAZ 77
115 K1XFC KB1NAL
228 150 NX9K KB1NMO KD2SON
WA2CCN  W2PH WB8YYS
WO2H 92 76
225 ACOKQ 111 AB3WG W4TTO
NSMKY WACMH
145 91 75
220 KE8KOC 110 KeJT AF4NC
KD2LPM W1KX N7PHX KDBUUB
144 WB8YLO
210 WA2BSS  KAgMZJ 90 74
N8SY KASAZK KM4WHO K80VO
140 KF5I0U KD4EAQ W2CTG
208 KILGU WA3QLW  K8KRA KBeDT!
KT2D Kalww K3IN N2TSO
KK3F KEHTN NBOZ 73
207 WIRVY KOFBS KA1G
N3KRX 138 N1IQI KC1HHO
KF4DVF KD2JKV WBBWKQ 72
200 KD8ZCM  WD@BFO KD2MEN
KK4PUX 135 W7MIN
WDSMWD KC8WH 106 89
wayva KABZGY KITTIG 71
193 WvsQ N3RB WDB8DHC
KCIBS 133 KN4AAG
Kl4UuDZ 100 87 KC7ASA
185 K8RDN W2PAX AC8BNP
W3GWM WB4RJW 70
130 KZ8Q 85 KE6RAU
181 WB9QPM  NN7H K8AMH KB4CAU
KC8YVF  N2JBA N1TF

The following stations qualified for PSHR in previous months but
were not reported in this column: (Dec. 2019) N1LL 160, KASQWC
140, AB9ZA 114, WIBGJ 105, KSDUR, WIEEU 94,

Section Traffic Manager Reports

The following Section Traffic Managers reported: AL, AR, AZ, CO,
CT, DE, EMA, ENY, EPA, IL, KS, LA, LAX, MDC, ME, MI, MN, MS;
MT, NC, NE, NFL, NLI, NM, NNJ, NTX, OH, OR, SC, SD, SFL, SJV,
TN, VA, WI, WCF, WMA, WPA, WTX, WV, WY.

Section Emergency Coordinator Reports

The following Section Emergency Coordinators reported: AZ, DE,
ENY, GA, IA, ID, IL, IN, KY, LA, MDC, ME, MI, MN, MO, MS, MT,
ND, NM, NNJ, NV, OH, OR, PAC, SFL, SJV, SNJ, STX, SV, WCF,
WPA, WTX, WV.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada, and US pos-
sessions who report to their SMs a total of 500 or more points or a
sum of 100 or more origination and delivery points for any calendar
month. Messages must be handled on amateur radio frequencies
within 48 hours of receipt in standard ARRL radiogram format. Call
signs of qualifiers and their monthly BPL total points follow.

NX9K 1041, KK3F 858, N11QI 769, KW1U 768, WBOWKO 708,
KEHTN 547,




Bruce Draper, AA5B, aa5b.corral@gmail.com

Contest Corral

Check for updates and a downloadable PDF version online at www.arrl.org/contest-calendar.
Refer to the contest websites for full rules, scoring information, operating periods or time limits, and log submission information.
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2100
2200
0800
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0100
0200

2359
1800
2359
2100

1800
1600

0200

0230

2100
0859

0659
1800
2359

1300
2159
1800

2359

2300

2359

1200
1259
2159
2059

2100

28
1.8-50
7

14

1.8-UHF
18-144
3.5-UHF

1.8-UHF

3.5-28
1.8-28
3.5-28

35-14

50
3.5
All

35

144

3.5-28
1.8-28
1.8-28
1.8-28
3.5-28,
144
3.5-28
1.8-50
1.8-50
1.8-144
1.8-50
1.8-28,
satellites
3.5-14
3.5-7
35

1.8-28

222
3.5-14
35

1.8-28
3.5-7

3.5-28

35-28
35-21

3.5-28

All

3.5-28
3.5-28
1.8-50
1.8-144

35-28

1.8-28
1.8-28

432
35

28

3.5-28
1.8-28
7-28
3.5-28
1.8-28
35

UKEICC 80-Meter Contest
SARL 80-Meter QSO Party
NRAU 10-Meter Activity Contest
SKCC Sprint Europe
LZ Open 40-Meter Sprint Contest
PODXS 070 Club PSK
31 Flavors Contest
Nebraska QSO Party
Louisiana QSO Party
Mississippi QSO Party
Missouri QSO Party

Florida State Parks on the Air
SP DX Contest
EA RTTY Contest

North American SSB Sprint Contest

UBA Spring Contest, 6 Meters
RSGB RolLo SSB
IQRP Quarterly Marathon
RSGB 80-Meter Club
Championship, CW

144 MHz Spring Sprint

ARS Spartan Sprint
QRP ARCI Spring QSO Party
JIDX CW Contest
OK/OM DX Contest, SSB

F9AA Cup, PSK

FTn DX Contest
SKCC Weekend Sprintathon
New Mexico QSO Party
North Dakota QSO Party
Georgia QSO Party

Yuri Gagarin International DX Contest

WAB 3.5/7/14 MHz Data Modes
International Vintage Contest HF
Hungarian Straight Key Contest
4 States QRP Group
Second Sunday Sprint

222 MHz Spring Sprint

NAQCC CW Sprint
RSGB 80-Meter Club
Championship, SSB
Holyland DX Contest
ES Open HF Championship
Worked All Provinces of
China DX Contest
YU DX Contest
QRP to the Field
CQMM DX Contest
Texas State Parks on the Air
Michigan QSO Party
EA-QRP CW Contest
Feld Hell Sprint
Ontario QSO Party

ARRL Rookie Roundup, SSB

Run for the Bacon QRP Contest
SKCC Sprint

432 MHz Spring Sprint

RSGB 80-Meter Club
Championship, Data
10-10 International Spring
Contest, Digital
SP DX RTTY Contest
Helvetia Contest
Florida QSO Party
BARTG Sprint 75
QCX Challenge
UKEICC 80-Meter Contest
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4-char grid square
RS, serial, grid locator
RS(T), 6-char grid square
RST, SPC, name, mbr or power
Serial, serial received from last QSO

SPC, mbr or name

County or SPC (grid square on FT8)
RS(T), Parish or SPC
RS(T), county or SPC

RS(T), county or SPC

Park ID or SPC
RS(T), Province or serial
RSQ, EA province or serial
Other station’s call, your call,
serial, name, SPC
RS(T), serial, UBA Section (if ON)
RS, previous 6-char grid square received

RS(T)
RST, serial

4-char grid square
RST, SPC, power

RS, SPC, mbr or power
RST, Prefecture number or CQ zone

RS, 3-letter OK/OM county code or serial

RST, serial

RST, US state or VE province or serial
RST, SPC, name, mbr or “none”
Name, county or SPC
RS(T), county or SPC
RST, county or SPC

RST, ITU zone

RS, serial, WAB square or country
RS(T) 4-char grid square
RST, serial, power code

RS(T), SPC, mbr or power

4-char grid square
RST, SPC, mbr or power
RS, serial

RS(T), 4X area or serial
RS(T), serial

RS(T), BY province or serial

RS(T), YU/YT county or serial
RST, SPC, name or SOTA
RST, continent, category code
RS(T), park or SPC
Serial, county or SPC
RST, category code
RST, mbr, SPC, grid
RS(T), ON county or SPC
Name, 2-digit year first licensed,
state/province/XE area/'DX"
RST, SPC, mbr/power
RST, SPC, name, mbr or power

4-char grid square
RST, serial

Name, mbr or“0," SPC

RST, 2-letter SP province or serial
RS(T), 2-letter HB canton or serial
RS(T), county or SPC
Serial
RST, name, SPC, rig
4-char grid square
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ukeicc.com/80m-rules.php
www.sarl.org.za
nrau.net/activity-contests
www.skccgroup.com
www.|zopen.com/lzocc40

www.podxs070.com

www.arrl.org/sections/view/nebraska
lagp.louisianacontestclub.org
www.arrimiss.org
wOma.org/index.php/
missouri-gso-party
fispota.org/rules
spdxcontest.pzk.org.pl
concursos.ure,es/en/eartty/bases
sshsprint.com/rules

uba.be/hf/contest-rules
www.rsgbcc.org/hf
www.arimontebelluna.it

www.rsgbcc.org/hf

sites.google.com/site/
springvhfupsprints
arsqrp.blogspot.com
qrparci.org/contests
jidx.org/fjidxrule-e.html
okomdx.crk.cz

www.site.urc.asso.fr

europeanft8club.wordpress.com
www.skccgroup.com

www.newmexicogsoparty.org
ndarrisec.com

www.georgiagsoparty.org
ge.gst.ru/en/section/32

wab.intermip.net/Contests.php
contestvintage.beepworld.it
hske.ha8kux.com

www.4sgrp.com

sites.google.com/site/
springvhfupsprints
nagcc.info
www.rsgbec.org/hf

iarc.orgfiarc/#HolylandContest
erau.ee/en/es-open-contests

www.mulandxc.org

www.yudx.yulsrs.org.rs
www.zianet.com/qrp/qrpttf
www.cqmmdx.com/rules
www.tspota.org/rules
www.migp.org/Rules.htm
www.eagrp.com
sites.google.com/site/feldhellclub

va3cco.com/ogp/rules.htm

www.arrl.org/rookie-roundup

grpcontest.com/pigrun
www.skcegroup.com

sites.google.com/site/
springvhfupsprints
www.rsgbcc.org/hf
www.ten-ten.org

pkrvg.org/strona,spdxrttyen.html
www.uska.ch
floridagsoparty.org/rules
bartg.org.uk
qrp-labs.com/party.htmi
ukeicc.com/80m-rules.php



Although the “call up” is scheduled to start at a very
specific time, K5CM will try to start earlier. Every
effort will be made to start the key-down period at
the published time.

The format of the April Frequency Measuring Test
(FMT) will be to measure a single-frequency signal
transmitted first on 40 meters then on 80 meters
from one station in eastern Oklahoma — K5CM.
The FMT will begin at 0200 UTC, April 24 (Thursday
evening in North America).

40-Meter Schedule — Near 7065 kHz

Measure the transmitted frequency and report your (times are UTC)

results at the ARRL FMT page, fmt.arrl.org. Results

b : 02:00  Call up for 3 minutes
must be submitted by 0200 UTC on April 27, at 02:03  Key down 2 minutes
02:05  End 40-meter run

which time the results will be published on the
website.

To be listed in the “Green Box” of the results, submit
a measurement with an accuracy of better than 1 Hz.

January 2020
Cover Plaque Award Winner

H. Ward Silver
NOAX

“Untangling the Decibel Dilemma” by
H. Ward Silver, NOAX, provided a down-to-
earth tutorial for a mathematical concept
that keeps some amateurs tangled in knots.
Many QST readers appreciated his helpful
explanation and voted accordingly, so Ward
will receive a handsome plaque featuring
the cover of the January 2020 issue.

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

www.arrl.org/cover-plaque-poll

Log in now and pick your
favorite article in this issue!
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80-Meter Schedule — Near 3599 kHz

02:20  Call up for 3 minutes
02:23  Key down 2 minutes
02:25 End FMT

Decibel measurements are easier fo understand than you may realize.

H.Ward Silver, NOAX

You'll find references o decbels throughout amateur
radio in particular and elecironics in general. For
instance, you may hear someone say that their
antenna has 4 dB (decibels) of gain, or that a partic-
ular type and length of coaxial cable has 1 dB of
matched loss at a given frequency.

This tutorial does include mathematics, because the
decibal Is a mathematical construct. If you want to
dive into the math, that's great, and your under-
standing wil be better for doing so. On the other
hand, if math just isn't your thing, skip the equations
and concentrate on the explanations and tables.

Uses of Decibels

Sound intensity or sound pressure level (SPL) is also
gpecified in decibels. In this case, the referance level
of 0 dB corresponds to a pressure of 0.0002 micro-
bars, which is the standard threshold for being able to
hear a sound. As the sounds get louder, the value of
SPL in dB also increases, indicating an increase with
respect to the reference level.

SPL In the average home is about 50 d8 above the
0 0B threshold that serves as the SPL

Radio and electronic creuts also deal with signal
levels that change by many orders of magnitude,
Thus, the decibel is a common feature of the tech-
nical side of amateur radio. For example, received
signal strengths on tha HF bands are usually reported
in S-units. Each S-unit represents a change in
strength of 5 to 6 dB. Although most receiver
S-meters are not accurately calibrated, it is useful to
consider that a change in signal strength of ane S-unit
is a change In signal power of approximately four.

Here are some other places you'll find the ubiquitous
decibel:

* Filter bandwidth i the width of the frequency range
over which signals are attenuated less than 3 dB, or
where the filter cutpul is no less than hall of the input
power.

* Feed line loss is specified in decbels per some
length (100 feet or 100 meters is common) at a par-
ticular frequency.

* Antenna gain i given in decibels, usually com-
pared 1o an Isotropic or dipole antenna.

= Power amplifier and preamplifier gain is usually
given indB,

When a vacuum cleaner 1 meter away is on, SPL
mcreases to 70 dB. A chainsaw 1 meter away pro-
duces an SPL of 110 dB, and the theshold of discom-
fort from sound intensity ks 120 dB.

Because each 10 dB (or 1 Bel) represents difference
by a factor of 10, 120 dB (12 Bels) represents a pres-
sure 10'2 times greater than the reference threshold
jevel — a change of a million-milson. Our ears
respond logarithmically to changes in sound level,
which makes the decibe! a very useful tool of com-
panson.

34 January 2020

How to Calculate Decibels

The log of a number Is short for logarithm and Is the
answer to the question, “To what value does the loga-
rithm’s base value need to be raised in order to equal
the number in question?” When calculating decibels,
we use the common logarithm, wiitien as log, with its
base value of 10. (The natural loganthm written as In,
uses a base value of e, which is 2.71828.)

For example, if the number in question is 100, the
base value of 10 would have to be raised to the
powser of 2 to equal 100. In other words, 102 = 100.




2019 September
VHF Contest Results

Check out the results of the event, held September 14 - 16, 2019.
Ralph ”"Gator” Bowen, N5RZ, wh5aar@gmail.com

B L ) e

-

Chuck Kemmer, AC7QN, operated from the summit of Mount Fremont in Washington as part of the Limited
Multioperator team of WW7LW, the Mount Rainier Amateur Radio Club, in the 2019 September VHF Contest.
Chuck, along with Patricia Wingerter, WT7N; Mike Drorbaugh, W7MKE, and Rich Patrick, KR7W, took the top
spot in the Northwestern Division for their category. [Patricia Wingerter, WT7N




Top Ten

Classic Rover

NBNB/R 162,480
KF2MR/R 120,428
N7GP/R 81,656
VE3OIL/R 70,041
NIEG/R 69,624

WBEHYD/R 69,552
K2TER/R 51,800
NOLNO/R 39,360
KASVVQ/R 30,940
WOFZ/R 30,240

Limited Rover

NF2RS/R 52,682
VE3SMA/R 43,050

KJ2G/R 16,121
KISFIQ/R 13,350
NEGP/R 7,744

W1RGA/R 6,142
WRBSIDY/R 6,000

N70W/R 4,888
KASD/R 3,534
AF1R/R 3,360
Unlimited Rover

KeMI/'R 83,760

N2SLN/R 34,680
KAZLIM/R 30.870

NOLD/R 27,920
KCOSKM/R 19,671
AE5P/R 16,616

K1SIG/R 16,000
KT5TE/R 14,670
N6RH/R 14,640
KR@VER/R 11,592

Single Operator,
Hi’;?l Power
K1TEO 282,000
K1RZ 154,328
N2YB 97,712
WZ1V 73,320
VABELE 67,456
W3IP 65,520
K1KG 47,508
N1AV 46,662
K1TR 43,316
weuc 37,968
Single Operator,
Low Power
AF1T 82,000
WB1GOR

(W1SJ,0p) 73,988
N2WK 49,344
VE3DS 47,676
W6TV

(WBYEP, op) 38,055
Kamu 37,730
WA3EOQ 23,130
N8RA 21,904
N20A 21,840
NBLRG 19,380

Full Results Online

Single Operator,
Portable

W4RXR 6,055
WBOLJC 2,240
AA4Q 1,
K7ATN 1,768
NV4B 1,560
KONR 1,080
WB2AMU 1,034
WAQSTI 792
WKaU 750
N2YTF 644
Single Operator,
Three-Band

ACORA 44220
KO9A 19,749
N7IR 10,584
VE3WY 5,600
KA2BPP 4,879
K3TEF 4,070
NA2NY 3,220
VE3SST 2,944
N7Q0Z 2,860
N7RK 2,575
Single Operator,
l"MgC)nlype

KM6PHB 2,436
wBawoOz 2196
W7AIT 598
K7JSG 368
NOVM

(N1VM,0p) 198
VA2DG

WAGKXO 85
N7AKC 60
KA2CGB 42
N1SFE 32
Limited Multioperator
N2NT 126,720
AA4ZZ 113,176
waLv 64,855
KS5QE 60,606
W3S0 53,193
waly 46,400
wavw 23,142
WORVG 22,698
N4HB 21,590
W1QK 9,200
Unlimited
Multioperator

w2sz 294,345
W2EA 109,434
NBGA 57,512
KD2LGX 47,630
WE1P 35,100
W4NH 17,850
AG4V 14,094
W1XM 8,500
W3RFC 7,693
K3AE 3,306

Division Winners

Classic Rover

Atlantic KF2MR/R
Dakota KASVVQ/R
Delta W5VY/R
Midwest NGLNO/R
Northwestern KE7MSU/R
Pacific NENB/R
Southeastern KF4TPW/R
Southwestern N7GP/R
West Gulf KBOYHT/R
Canada VESOILR
Limited Rover

Atlantic NF2RS/R
Central NOGH/R
Dakota NOGSPN/R
Great Lakes AEBAT/R
Hudson KA2YRA/R
Midwest KBOZOM/R
New England KJ2G/R
Northwestern KC700Y/R
Roanoke K2JB/R

Rocky Mountain  AASPR/R

Southwestern N6GP/R
West Gulf KISFIQ/R
Canada VE3SMA/R
Unlimited Rover

Atlantic N2SLN/R
Midwest KCOSKM/R
New England K1SIG/R
Pacific K6MI/'R

Rocky Mountain  KROVER/R

Southeastern N4GLE/R
West Gulf NOLD/R
Single Operator, High Power
Atlantic K1RZ
Central WouC
Dakota WOGHZ
Delta N4QWZ
Great Lakes K8ZR
Hudson AA2TT
Midwest KOTPP

New England K1TEO
Northwestern K7YDL
Pacific ND7M
Roanoke W3IP
Rocky Mountain - W9RM
Southeastern KE8FD
Southwestern N1AV

West Gulf K5LLL
Canada VA3ELE
Single Operator, Low Power
Atlantic N2WK
Central KoMu
Dakota WBOHHM
Delta AA4DD

Great Lakes NBLRG
Hudson WB2JAY
Midwest WBENRV
New England AF1T
Northwestern Wz8T
Pacific WeTV
(WBYEP, op)
Roanoke K4FJW
Rocky Mountain  WB7CJO
Southeastern AJBT
Southwestern N7VD
West Gulf NSITO
Canada VE3DS

120,428
30,940

34,680
19,671
16,000
83,760
11,592

558
27,920

Single Operator, Portable
Central WKaU
Dakota WBOLJC
Delta WA4RXR
Hudsen WB2AMU
Midwest NOJK
Northwestern K7ATN
Pacific WEKKO

Rocky Mountain  KONR
Southwestern AA4Q

Canada VA3TO
Single Operator, Three-Band
Atlantic K3TEF
Central KOSA
Dakota KovG
Defta W4BCG
Great Lakes KV4ZY
Hudson KA2BPP
Midwest ACORA
New England KATVMG
Northwestern N7Q0Z
Pacific K7XC
Roanoke WA4LDU

Rocky Mountain  KC7QY
Southeastern K4EA
Southwestern N7IR

West Gulf W5TRL
Canada VE3WY
Single Operator, FM Only
Atlantic KA2CGB
Central WBSWOZ
Delta K4NRT

New England N1SFE
Northwestern K7JSG
Pacific KM6PHB
Rocky Mountain - WAGKXO
Southwestern N7AKC

West Gulf KGSUNK
Canada VA2DG
Limited Multioperator
Atlantic W3sS0O
Central wavw
Delta NESBO
Hudson N2NT
New England W1QK
Northwestern WB7PEK
Roanoke AA4ZZ
Rocky Mountain  KSLRW
Southeastern WBAWXE
West Gulf K5QE
Unlimited Multioperator
Atlantic W2EA
Central NOUHF
Delta AG4V
Great Lakes NBGA
Hudson WE1P

New England W2SszZ
Northwestern K7VHF
Pacific WEEK
Southeastern W4NH
West Gulf KCsMVZ

You can read the full results of the contest online at http://contests.arrl.org or www.arrl.org/
contest-results-articles. You'll find detailed analysis and more play-by-play, along with the
full line scores. Improve your results by studying your log-checking report, too.
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53,193
23,142
6,572
126,720
9,200

113,176
529
2,044
60,606

109,434
465
14,094
57,512
35,100
294,345
3,120
2,898
17,850
189



Regional Leaders

Boxes list call sign, score, and class: LM = Limited Multioperator; R = Classic Rover; RL = Limited Rover; RU = Unlimited Rover; SO3B = Sin%le Operator,
Three-Band; SOFM = Single Operator, FM Only; SOHP = Single Operator, High Power; SOLP = Single Operator, Low Power; SOP = Single Operator, Portable,
and UM = Unlimited Multioperator.

West Coast Region Midwest Region Central Region Southeast Region Northeast Region
Pacific, Northwestern, and ~ (Dakota, Midwest, Rocky (Central and Great Lakes Delta, Roanoke, and (New England, Hudson, and
outhwestern Divisions; Mountain, and West Gulf Divisions; Ontario East, outheastern Divisions) Atlantic Divisions; Maritime
Alberta, British Columbia, Divisions; Manitoba and Ontario North, Ontario WEVY/R 9976 R and Quebec Sections)
and NT Sections) Saskatchewan Sections) South, and Greater Toronto  KF4TPW/R 154 R KF2MRR 120428 R
N6NBR 162,480 R NOLNOR 39,360 R Area Sections) KoTER/R 51,800 R
N7GP/R 81656 R KAQVVQR 30940 R VE3OIUR 70,041 R K2JB/R 2,646 RL W3ICC/R 28288 R
NI6G/R 69,624 R WOFZ/R 30240 R VE3CRUR 7486 R KM40ZHR 1,260 RL K2ET/R 22700 R
WB6HYD/R 69552 R WOZF/IR 18,605 R WALJS/R 504 RL W2EV/R 19,224 R
NE6TEB/R 18,432 R KOBBC/R 10,127 R VE3SMA/R 43,050 RL KM4QCH/R 54 RL
WEAMT/R 18432 R NOGH/R 1,248 RL NF2RS/R 52,682 BRL
KISFIQ/R 13,350 RL KIJK/R 1,120 RL N4GLE/R 558 RU KJ2G/R 16,121 RL
NB6GP/R 7,744 RL WBSIDY/R 6,000 RL AESAT/R 120 RL WIRGAR 6,142 RL
N70W/R 4888 RL KASD/R 3,534 RL Wa3IP 65520 SOHP AF1RR 3,360 RL
KC700Y/R 2889 RL AA5PR/R 2,166 RL VABELE 67,456 SOHP N4QWZ 32,256 SOHP WA2TMC/R 1,000 RL
KELMN/R 2,070 RL ABCYM/R 2,016 RL Wweuc 37,968 SOHP KESFD 20,064 SOHP
K7MDL/R 1,134 RL VE3ZV 17,538 SOHP K4XR 10,787 SOHP N2SLN/R 34,680 RU
NOLD/R 27,920 RU K8ZR 15,879 SOHP KF7NN 6,832 SOHP KAZLIM/R 30,870 RU
KeMI/'R 83,760 RU KCOSKM/R 19,671 RU WSFF 9,512 SOHP K1SIG/R 16,000 RU
AESP/R 16,616 RU AJET 4,888 SOLP KIK/R 2,976 RU
N1AV 46,662 SOHP KTSTER 14,670 RU VE3DS 47,676 SOLP K4aFJW 2,960 SOLP
WA7XX 17,405 SOHP N6RH/R 14,640 RU KIMU 37.730 SOLP AA4DD 2,015 SOLP K1TEO 282,000 SOHP
K7YDL 15,282 SOHP N8LRG 19,380 SOLP W4GO 1,972 SOLP K1RZ 154,328 SOHP
KE7SW 12,400 SOHP WOGHZ 35,776 SOHP WGA 11,100 SOLP KA2KQM 1943 SOLP  N2YB 97,712 SOHP
N7EPD 11,144 SOHP KATPP 12,936 SOHP WoHQ 3,840 SOLP Wz1v 73,320 SOHP
WORM 10,829 SOHP WA4RXR 6,055 SOP K1KG 47,508 SOHP
WETV KOAWU 9,360 SOHP WKaU 750 SOP NV4B 1,560 SOP
(WBYEF, op) 38,055 SOLP KFGM 9,009 SOHP VA3TO 64 SOP AFIT 82,000 SOLP
N7VD 13,296 SOLP KDIMQV 30 SOP WA4LDU 1,470 SO3B WB1GQR
WzZsT 11,868 SOLP WBOHHM 11,220 SOLP KK4MA 1,392 SO3B (W1SJ, 0p) 73,988 SOLP
N7KSI 5986 SOLP WezQ 7.830 SOLP KO9A 19,749 SO3B K4EA 682 SO3B N2WK 49,344 SOLP
KT7E WBONRV 4949 SOLP VE3WY 5600 SO3B K50LV 611 SO3B WASEOQ 23,130 SOLP
(K7ZS,0p) 5850 SOLP NOLL 4731 SOLP VE3SST 2,944 SO38 N1IA 345 SO3B N8RA 21,904 SOLP
N5ITO 3445 SOLP WBITFH 1,972 S038
AALQ 1,900 SOP WazZRB 1,260 SO3B K4ANRT 30 SOFM wB2AMU 1,034 SOP
K7ATN 1,768 SOP WBOLJC 2,240 SOP N2YTF 644 SOP
WA9STI 792 SOP KGNR 1,080 SOP WBSWOZ 2,196 SOFM AAAZZ 113,176 LM W2NTN 570 SOP
WEKKO 420 SOP NOSUW 204 SOP waly 46,400 LM KQ2RP 28 SOP
K7IW 189 SOP NAJK 168 SOP WavW 23142 LM N4HB 21,590 LM
NATKW WORVG 22698 M NESBO 6,572 LM KA2BPP 4879 SO3B
N7IR 10,584 SO3B (N1SPX,0p) 120 SOP WB4WXE 2,044 LM K3TEF 4,070 SO3B
N7Q0Z 2,860 SO3B NBGA 57512 UM NA2NY 3,220 SO3B
N7RK 2,575 SO3B ACORA 44,220 SO3B WA4NH 17,850 UM KC3NPK 2,496 SO3B
K78DB 2331 SO3B W5TRL 2496 SO3B NOUHF 465 UM AG4V 14,094 UM KG2H 1,680 SO3B
K7XC 544 SO3SB KOVG 1,972 SO3B
NOUR 1,650 SO3B VA2DG 132 SOFM
KMGPHB 2,436 SOFM WBOULX 1,392 SO3B KA2CGB 42 SOFM
W7AIT 598 SOFM N1SFE 32 SOFM
K7JSG 368 SOFM WAGKXO 85 SOFM WA2HOY 10 SOFM
NOVM KGSUNK 6 SOFM KM2B 4 SOFM
(N1VIM, op) 198 SOFM
N7AKC 60 SOFM K5QE 60,606 LM N2NT 126,720 LM
KSLRW 529 LM waLv 64,855 LM
WB7PEK 150 LM W3sS0 53,193 LM
W7DK 60 LM KC5MVZ 189 UM W1QK 9200 LM
WASEKL 7,200 LM
K7VHF 3,120 UM
WEEK 2,898 UM W28z 294,345 UM
WW7LW 885 UM W2EA 109,434 UM
KD2LGX 47,630 UM
WE1P 35,100 UM
WI1XM 8,500 UM

Wayne Overbeck, N6NB, built
this 10-band Rover station,
which covers 50 MHz up to

10 GHz. The wide-band Vivaldi

antenna mounted on the unit E A ~ %
covers 902 MHz through 10 GHz. e
Wayne secured the top spot AT W
in the Classic Rover :u'egorﬁ \ \
[Wayne Overbeck, N6NB, photo] \ .

)
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2020 Straight Key Night Results

ARRL's classic New Year’'s Day event brought together 186 hams from all over the world.

Paul Bourque, N1SFE
ARRL Contest Program Manager

Every year on January 1, the shacks of
many amateur radio operators are
filled with the sounds of Morse code
and the warmth of old tube gear, as
Straight Key Night (SKN) takes to the
air. During the first 24 hours of the new
year, 186 participants made over 1,250
contacts.

Soapbox Comments

Straight Key Night can bring old
friends together on the air, as well as
foster new friendships. Many partici-
pants shared their stories on the
ARRL Soapbox page (www.arrl.org/
soapbox).

George Kelly, KOWWT, reported that
he had a roundtable contact with three
Navy buddies of 54 years. George,
Carl Young, K5HK, and Robert “Brad”
Bradley, AA7CT, all served as crypto-
logic technicians at the same base

in Panama in 1966. Buddy Smith,
WA4YE, had a lengthy contact with two
other hams from Fairfax, Virginia. They
all went to the same high school and
met on the air by accident.

Other participants reported bringing
old gear back to life for the event. Paul
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Barry Pfeil, K6ERM, participated in his first Straight Key Night
using vintage gear. He assembled his dream station from his high
school days — a Drake 2B receiver that he restored and a
Johnson Viking Ranger. [Barry Pfeil, KERM, photo]

Harden, NA5SN, operated low power
using a World War ll-era Navy J-38
key that his father had used as a Navy
radioman during the Battle of Peleliu
Island.

Gary Hornbuckle, KOMMS, partici-
pated in SKN for the first time this
year. Gary said that he operated using
mostly CW for the past 62 years, and
for SKN he enjoyed using a Skillman
brass straight key that he purchased
from the original RadioShack store in
1958, as well as a 1959 Vibroplex
Original Bug key that he'd received as
a gift for his 16th birthday.

Jim Cluett, W1PID, had a contact with
97-year-old Don Gagne, W2LID, who
has been an ama-
teur for over 81
years! Don was orig-
inally licensed with
that distinctive call
sign in 1937, at the
age of 15.

Brennan Price,
N4QX, combined
SKN with AMSAT
CW Activity Day,
using a straight key
on multiple linear
satellites. He
reported hearing
most of the activity
on the CAS-4A and CAS-4B satellites,
which passed over North America in
the early and final hours of the event.
His contact with Scott Richardson,
N1AIA, was Scott's first CW contact
via satellite.

Jim Zimmerman, N6KZ, contacted
Dale Romagnoli, VE7YTB, who was
operating maritime mobile on the tug-
boat Seahorse off the coast of British
Columbia, Canada. It was Dale’s first
CW contact.

Best Fist and Most
Interesting QSO

Each year, we ask SKN participants to
cast their votes for “Best Fist” and
“Most Interesting QSQO.” This year's
vote for “Best Fist’ is a three-way tie
between Tom Billings, AA4TB; Tom
Warren, K3TW, and Jim Zimmerman,
N6KZ. “Most Interesting QSO” went to
Billy Williamson, WB8SJE.

ARRL will hold the next Straight Key
Night on January 1, 2021. Remember,
you don't have to wait a year to enjoy
hand-sent CW. Let’s keep the air-
waves filled with the sounds of dits
and dahs until then!

Participating Stations

AADQZ, AA4AI, AAATB, AATFV, AABUU,
ABBFJ, ABI9BZ, ADOKH, AD4E, AE3A,
AE7CG, AESEA, AF3|, AF40, KOPHP, KOPK,
K1APJ, K1EEE, K1LEE, K2AL, K2NPN,
K3AFS, K3BVQ, K3KKA, K3MD, K3NP,
K3STX, K3SWZ, K3TW, K4DS, K4HJN,
K4PMT, K5HK, KSKHK, K5LDA, KSMBA,
K5SOH, KSTSK, KEDF, K6GPB, KEKQV,
K6LG, K6PBQ, K6RM, K6SK, K6TY, K7COM,
K7SU, K7TRF, K7ZX, K7ZY, K8JV, K8NB,
K8RAT, K9DJT, KILA, KOMMS, KIPMV,
KIUQN, K9VKY, KOWWT, K9YA, KAOLDG,
KA3BPN, KA4W.JB, KABNNY, KB2MN, KB8M,
KBSTL, KB8TXZ, KBISTR, KCOPLZ,
KC2KWA, KDOGRS, KDOWW, KD2BD,
KDBWKY, KEOTT, KE1R, KE7LOY, KF8KS,
KG4KGY, KH4GX, KIOG, KJ6CA, KN4QDE,
KNSL, KN7NNN, KO8S, KT3A, KW4RM,
KW6G, NOEAX, NOIMJ, NOYB, N2KZ, N3HCN,
N4CU, N4QR, N4QX, N4RLI, NSPBP, N6KZ,
N8GAS, N8JLM, N8LA, N9BOR, NASN,
NC6Q, NF10, NF8M, NIOR, NN7A, NOOV,
NWOM, NW3V, WOCZ, WOEJO, WOESE,
WOKIZ, W1AST, W1MJ, W1PDI, W1PID,
W1RO, W1TPB, W1TS, W1UJ, W2AAB,
W2LID, W2NTN, W2QJH, WAIT, WAKDK,
WA4RK, W4SGP, W4SQ, W4YE, W5NZ,
W5QLF, WBJHQ, WBKN, W7AIT, W70S,
W7UUU, WBDPK, WBWTS, WBWZ, WOKMP,
WOXW, WAGULY, WAQVQY, WA1CFX,
WA2CHV, WA2SON, WA3GYN, WA4KFZ,
WA4ONV, WASKBH, WAGARA, WABBXY,
WA7AXT, WA7OET, WA9PWP, WA9ZBW,
WB0B, WBOCJB, WBOCNK, WBOIXI,
WB2AWQ, WB3CEG/5, WB3JKQ, WB4YDL,
WBG6AAJ, WBBCFO, WBBSJE, WBIAYW,
WB9HFK, WB9TFF, WD6EGW, and WDERIF.

DX and VE stations included HP1AC, HP1IBF,
VE3CBK, VK6GX, and VO1NA.



¢ W1AW Qualifying Runs are sent on the same frequencies as
the Morse code transmissions. West Coast qualifying runs are
transmitted by various West Coast stations on CW frequencies
that are normally used by W1AW, in addition to 3590 kHz, at
various times. Underline 1 minute of the highest speed you copied,
certify that your copy was made without aid, and send it to ARRL

W1AW Schedule

PAC MIN CENT EAST UIC MON TUE WED THU FR

6AM |7AM |8AM 19AM | 1300 FAST: o SL: :OWEE FASr: 1 S'-: :CWEE for grading. Please include your name, call sign (if any), and
complete mailing address. Fees: $10 for a certificate, $7.50 for

7 AV | 8 AMH | SAM |10 AMH 1400-1600 VISITING OPERATORTIVE endorsements.

1M 120 (P JATM 1 10198 s — ¢ Digital Fi 3.5975, 7.095, 14.095

igital transmissions: Frequencies are 3. 7 , 14, )

TEM[EEM (SR ISEM ) e (BT | S | B | S T 18.1025, 21.095, 28.095, 50.350, and 147.555 MHz.

2PM |3PM [4PM |5PM | 2100 OODE BULLETIN Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK

3pMm 2Py |5Pv [ePv | 2200 DIGITAL BULLETIN mode, and MFSK16 on a daily revolving schedule.

4PM |5PM |6PM |7PM | 2300 SLOW | FAST | SLOW | FAST | SLOW

Keplerian elements for many amateur satellites will be sent on the
CODE | OODE | OODE | OODE | OODE

regular digital frequencies on Tuesdays and Fridays at 6:30 PM

5PM |6PM |7PM |8PM | 0000 CODE BULLETIN Eastern time using Baudot and PSK31.
6PM |7PM |8PM |9PM | 0100 DIGITAL BULLETIN ¢ Voicetransmissions: Frequencies are 1.855, 3.99, 7.29, 14.29,
6% PM| 745 PM| 8% PM| 95 PM | 0145 VOICE BULLETIN 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 your
current FCC amateur license or a photocopy. In a communication
emergency, monitor W1AW for special bulletins as follows: voice

7PM (8PM [9PM |10PM | 0200 FAST | SLON | FAST | SLOW | FAST
CODE | OODE | CODE | CODE | CODE

OODE BULLETIN

8PM |9PM |10PM|11PM | 0300

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 codetransmissions: Frequencies are 1.8025, 3.5815,
7.0475, 14.0475, 18.0975, 21.0675, 28.0675, 50.350, and

on the hour, teleprinter at 15 minutes past the hour, and CW on
the half hour.

W1AW code practice and CW/digital/phone bulletin transmission
audio is also available real-time via the EchoLink Conference

147.555 MHz.

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

Server W1AWBDCT. The conference server runs concurrently
with the regularly scheduled station transmissions. The W1AW
Qualifying Run texts can also be copied via the EchoLink
Conference Server.

il During 2020, Headquarters and W1AW are closed on New Year's
E inf . isit i . i Day, Presidents Day (February 17), Memorial Day (May 25),
OFMIGEC IICHNAHON, SSik Us & A Independence Day (July 4), Labor Day (September 7), Veterans

www.arrl.orglw1 aw THh . Day (November 11), Thanksgiving and the following day
A : ____ (November 26 and 27), and Christmas (December 25).




Adrian Ciuperca, KO8SCA, ciup@yahoo.com

How’s DX?

Bhutan
The Land of the Thunder Dragon

As the plane approached
Bhutan after a 3-hour
flight from Bangkok, Thai-
land, | gazed in awe
through the airplane win-
dow at the snow-capped,
majestic peaks of the
eastern ridges of the
Himalayan Mountains.
Although the altitude of
the plane was 11,000
meters, it felt as if the
wings almost touched the
mountain peaks. It was an
unforgettable sight.

The Royal Thimphu
College Station

Our A50BOC DXpedition
team included team

leader Zorro Miyazawa,
JH1AJT; operators

Champ Muangamphun,
E21EIC; Franz Langner,
DJ9ZB; Max Van Rymenant,
ONS5UR, and myself (Adrian,
KO8SCA). We operated from Bhutan
between December 11 and 20. Royal
Thimphu College (www.rtc.bt) was
our comfortable home for 10 days.
It's the first private college in Bhutan
and houses a radio club and a few
radio towers with antennas for mul-
tiple bands. The club was created to
give Bhutanese college students
exposure to ham radio.

The noise level on campus was
S-7/S-8, so we moved the Beverage
antenna a few times (further into the
forest) to find a spot that decreased
it to about S-2/S-3, which increased
our chances of working weak
stations.
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Although the temperatures outside
were low, we were lucky to have had
good weather to install the new
antennas. A few young Bhutanese
men interested in amateur radio
helped us tremendously with the
antenna installation.

Much of the radio equipment was
donated by SEISA Group, founded
and run by Zorro. During his visits to
Bhutan over the years, Zorro brought
additional equipment for the radio
club, and built an impressive arsenal
of radios and antennas to help over-
come the difficulties that arise from
trying to make contacts from a
country surrounded by the tallest
mountains in the world. Together with
Zorro, Champ has visited Bhutan 15
times. He knows the details of the

D
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-
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Prince Dasho Jigyel Ugyen Wangchuck (center) operated using his call sign, A5B, with input from Zorro,
JH1AJT (right), while Adrian Ciuperca, KO8SCA, looked on (left). [Max Van-Rymenant, ON5UR, photo]

location, the antennas, and the radio
equipment, which allowed the team
to start operating during the first day
of our arrival.

Zorro obtained Bhutanese personal
amateur radio licenses and call signs
for all DXpedition team members, as
well as privileges to operate in the
60-meter band for the first time from
Bhutan. The team made over 1,000
contacts on 60 meters.

Our Team Leader

In his capacity as the official Olym-
pic Consultant to Bhutan, Zorro

had daily meetings with the Bhuta-
nese officials, but he always found
time to enjoy operating, especially at
night and on the 160-meter band
openings to Japan. Zorro has been



visiting Bhutan for many years, and
through his position as CEO of
SEISA and FGC (the Foundation for
Global Children), he’s helping them
qualify and participate in the Olympic
Games, taking place in Tokyo, Japan
this year.

Bhutan participated in the 1984 Los
Angeles Olympic Games as a wild
card, but with Zorro providing access
to trainers and infrastructure, one
Bhutanese archer was able to qualify
for the 2020 Olympic Games in
Tokyo.

In addition, Zorro has supported the
establishment of the Paralympic
Committee and development of para-
athletes in Bhutan. The Bhutan
Paralympic Committee is working on
the development of youth participa-
tion in the Paralympic Games, which
Zorro helped the country compete in
for the first time.

Our DXpedition special event call
signs were A50BOC and A50BPC
(BOC stands for Bhutan Olympic
Committee and BPC stands for Bhu-
tan Paralympic Committee).

A Royal Visit

The highlight of our DXpedition was
the visit of Bhutan Prince Dasho
Jigyel Ugyen Wangchuck, Princess
Ashi Euphelma Choden Wangchuck,
and their entourage to the Royal
Thimphu College Radio Club station.
On December 18, 2019, the prince,
who is the half-brother of the King of
Bhutan and a good friend of Zorro,
spent some time on the radio with
Zorro’s guidance to make contacts
with Thai amateur operators using
his own call sign, A5B.

The army personnel and security
detail with the prince’s entourage
were interested in ham radio too, so
our team explained how it works and
how it differentiates from the radio
communication that the army uses.

With Zorro's, JH1AJT, help, the Royal Thimphu College Radio Club now has a few towers
and antennas. [Adrian Ciuperca, KO8SCA, photo]

The DXpedition team presented the
prince with memorabilia connected
to the activation of Bhutan with the
call signs A50BOC and A5B, as well
as a copy of the book DX World
Guide, written by Franz.

Zorro presented the prince with

an impressive gift: a 236-year-old
Japanese samurai sword made by

a famous Japanese swordsmith. This
generosity was partly in response to
the gift Zorro received from the
prince during his previous visit to
Bhutan: a traditional Bhutanese
Patang sword, made for the King of
Bhutan.

Bhutan on the Air

Our biggest challenge on low bands
was the constant RF noise. After
much trial and error with our anten-
nas, we overcame this obstacle
toward the end of the DXpedition.

Our main goals were achieved: put-
ting all continents (including North
America) in the low bands in our log,
improving the radio club station with
additional equipment and antennas,
and operating for the first time in the
60-meter band.

But above all, having fun with radio
and making new friends is the best
outcome of any DXpedition, and
A5@BOC was no exception to this
rule. The club station is still there,
and Zorro and his team will continue
to visit Bhutan a few times a year,
adding this rare entity to many logs.

Strays

Wanted: Vintage Tektronix
Gear and Other ltems

The vintageTEK museum is looking
for the following items:

= 517 oscilloscope
= 570 curve tracer

= T4002, 4006, 4014, and 4081
terminals

= 909 Scientist calculator peripherals

= Tek STS (Semiconductor Test
System)
= DuMont 248A oscilloscope

= Eastern Bloc clones of Tektronix
oscilloscopes (Russia, Hungary,
etc.)

Email Dave Brown at
contactus@vintagetek.org,
or call 503-644-0161.
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Jon Jones, NOJK, nOjk@arrl.org

The World Above 50 MHz

The 2020 Quadrantid Meteor

Shower

The New Year started off with the
Quadrantid meteor shower. This is
one of the major meteor showers of
the year, rivaling the Perseids and
Geminids with peak rates of over
100 meteors per hour at times. Due
to its short peak of less than 6 hours,
the “Quads” can be difficult for ping
jockeys to use. Often the radiant
(the point in the sky where meteors
appear to originate from) of this
meteor shower is below the horizon
at the peak, and therefore it's
unusable.

In 2020, the International Meteor
Organization predicted the Quad-
rantids peak would be around 0820Z
on January 4. The timing would be
favorable, with the radiant above the
horizon for both visual observers and
those working meteor scatter by
reflecting their signals off the ionized
meteor trails in Europe and eastern
North America. Hope was high for
good results.

Quadrantid Shower Peak
Larry Lambert, NOLL, was on a grid
expedition for this meteor shower,
setting up in rare grid ENO2 in north-
ern Nebraska (see Figure 1). He
planned to be on the air around
0550 CST (11502) at Rich Schindler
Flying Service Airport in Neligh,
Nebraska. His station consisted of a
Kenwood TS-690 transceiver with
50 W amplifier, and a three-element
Yagi up about 15 feet on a pole.

While Larry was making his prepara-
tions, | went to bed early, setting my
alarm clock for 0150 CST (07502Z) to
catch the peak. When | checked
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Figure 1 — Larry, NOLL, operated portable on 50 MHz in grid ENO2 for the
2020 Quadrantid meteor shower on January 4. [Larry Lambert, NGLL, photo]

50.260 MHz, the MSK144 calling
frequency, there was no activity. |

put out a few CQs. KOTPP (EM48)
reported on Ping Jockey (www.
pingjockey.net) that he had good
decodes from me. But there were still
no takers.

| thought maybe the peak would be
later. At 1200Z, there was good
activity on 50.260 MHz, with many
decodes on NOLL/P in ENO2. | made
an MSK144 contact with Larry at
1227Z. Larry made about 20 con-
tacts on 50 MHz MSK144 meteor
scatter. He shared his account,
saying:

It was 18 °F at the airport when
| got there around 5:10 AM. Rich
led me on his private taxiway. My
first contact was at 1152Z with
KOTPP (EM48). The SWR was
too high, but | went with it for a
while. A lasting impression | keep
thinking about is how much stron-
ger the meteor scatter signals
from Minnesota and Wisconsin
were in ENO2 than in EM09. Just
closer to the 8 and 9s, | guess.

But the Quadrantid shower peak
remained somewhat of a mystery.
The International Meteor Organi-
zation analyzed visual observations,
and reported that the shower peak
occurred around 0400Z at a zenith



hourly rate (ZHR) of 90. This was
almost 4 hours before the prediction.
Unfortunately, at that time, the
shower radiant was below the hori-
zon for North America. By 0800Z,
when the shower radiant had
climbed above the horizon in North
America, the observed ZHR had
dropped to 40. And at 1200Z, the
ZHR was only 20. But this is still
higher than the normal daily random
meteor rate, so MSK144 operators
were able to do well.

6-Meter Meteor Scatter
Grid Expeditions

NOLL, KE7NR, ACORA, K5ND,
W5VY, KG5CCI, W7D/R, and others
have done well on meteor scatter
operating from rare grids. Six meters
is the most popular band, but you
can also be successful on meteor
scatter on 144 and 222 MHz, while
portable. This is a great group activ-
ity. The most popular meteor shower
for this is the Perseids in August.

Over 25 years ago, John, KFOM,
NOFFO, myself, and others operated
portable in northeast New Mexico
(DM85/DM86) during the Perseids.
Using SSB, we completed many
meteor scatter contacts on 50, 144,
and 222 MHz. Warm weather and a
predictable 2-day peak almost guar-
antee success during the Perseids. If
you are interested in trying portable
meteor scatter this spring, the Lyrid
meteor shower (peaking April 21 —
22 night) and Eta Aquarids, which
peak May 4 — 5, are worth trying.
Small Yagis on 50 and 144 MHz and
100 W work well on MSK144. For
222 MHz, higher power helps.

Larry concluded, “Portable operating
from rare grids is stirring in my blood.”

On the Bands

50 MHz. The Winter North America
sporadic-E season seemed to take a
break from Christmas through the
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Figure 2 — The best 6-meter sporadic-E opening on 50 MHz on
January 9, 2020. It covered the eastern half of North America for

hours. [dxmaps.com]

first week of the New Year. Sporadic
E came roaring back on January

8 — 10 (see Figure 2). Six meters
was open all afternoon from the
Midwest to the east coast on through
the evening on January 8. At 0032Z
on January 9, | (EM19) logged
KN4NN (EM70) while running only
10 W to a quarter-wave whip fixed
mobile on FT8. Mike, K7ULS
(DN41), worked east to Florida.
Javan, N8JLM (EM97), reported 23
FT8 contacts, running 100 W on
January 8 and 9. WA2GFN made 14
SSB contacts through the Midwest
on January 10.

On January 14, Lance, W7GJ,
worked YB2MDU via JT65 EME for
Lance’s 219th 6-meter DXCC entity.
YB2MDU runs 500 W to a 10-
element YU7EF Yagi.

Sporadic-E appeared in the January
VHF Contest. KFOM (EM17) worked

XE1H (DL80) on Saturday afternoon.

There was weak sporadic E on
Sunday evening (January 19) to the
northeast states, with KR1ST (FN21)
going in my log at 2309Z on FT8.

144 MHz. Tropospheric propagation
appeared in the Midwest the morning
of January 14 with unseasonably
warm, foggy weather. From Dallas,
K5ND (EM12) logged XE20OR
(DL98), KF@M (EM17), KOTPP
(EM48), AAOMY (EN50), and
KA9CFD (EN41) on 144.174 MHz
FT8 with just 90 W to an “eggbeater”
antenna. XE20R worked as far
northeast as KOTPP and lllinois.
John, KFOM (EM17), worked into
Texas as far as NSAG (EMO1). He
noted most of the activity was on
FT8, and the ON4KST chat page
helped coordinate contacts. Tropo
was present again the next day
(January 15) for KFGM to KFAWE
(EM56) on SSB.

432 MHz. KFOM (EM17) worked
W5LUA (EM13) on FT8 on
January 14.
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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, W5YD, Mississippi State, MS.
WS5YD Mississippi State University Amateur Radio Club.
W5YD Centennial Celebration. 80, 40, 20, and 17 meters.
QSL. Mississippi State University Amateur Radio Club, Dept.
of Physics & Astronomy, PO. Box 5167, Mississippi State, MS
39762-5167. Original call sign was 5YD in 1920 when the
University was still Mississippi A&M, and ham radio licenses
were issued by the Dept. of Commerce. Please be patient, as
this is a student-run club. www.w5yd.org.msstate.edu

Through Dec. 31, 0000Z - 2359Z, various call signs, various
cities, IA. Great River Amateur Radio Club. lowa State Parks
On the Air Centennial Celebration. All bands, all frequencies,
as available. Certificate & QSL. IASPOTA-2020, c/o Great River
Amateur Radio Club, P.O. Box 1384, Dubuque, |IA 52004.
Members will operate with their own call signs from state parks
throughout lowa. Operating as time permits, mostly weekends.
QSL for contact; certificate for five parks. See website for com-
plete information. www.w0dbq.org/iaspota

Mar. 13 - Mar. 16, 1800Z - 06002, K5B, Las Cruces, NM.
Mesilla Valley Radio Club. Bataan Memorial Death March.
147.180 +(100) Mega Link talk-in; 147.350 +(100) Mega Link
talk; 7.070 USB; PSK31 40-meter night: 20-meter day; 14.250
voice 20-meter day, 40-meter night. QSL. Mesilla Valley Radio
Club, P.O. Box 1443, Las Cruces, NM 88004. www.n5bl.org

Mar. 16 — Mar. 22, 0000Z - 23592, W1L, Boothbay Harbor, ME.
Boothbay Harbor Memorial Library. Maine Bicentennial
Special Event. 14.262 7.262 3.962. Certificate. Via email,
director @bbhlibrary.org, or from website, www.bbhlibrary.
org. W1L will be operating from Boothbay Harbor, ME. Other
participating calls include K1B, K1J, K1IR W1C, W1H, W1K,
WI1L, W10, W1R W1S, W1W, and W1Y. Certificate for contact;
endorsements for bands, modes, and clean sweep of contact
with each of the Maine 200 Special Event call signs.
Bicentennial information: www.maine200specialevent.com;
WI1L information: nimhc@arrl.net or www.bbhlibrary.org

Mar. 28, 1400Z - 2100Z, N4H, Daviston, AL. Lake Martin
Amateur Radio Club. Battle of Horseshoe Bend (Creek
Indian War) Anniversary. 14.250 7.280 3.850. Certificate &
QSL. John Philips, P.O. Box 938, Alexander City, AL 35011.
[Note date change from March listing.] www.facebook.com/
K4YWE/ or www.qrz.com/db/ndh

Mar. 29, 1630Z - 21302, W5KID, Baton Rouge, LA. Baton
Rouge Amateur Radio Club. Vietnam War Veterans Day.
14.250 14.035 7.225 7.035. QSL. USS Kidd Amateur Radio
Club, 305 S. River Rd., Baton Rouge, LA 70802.

Mar. 31 - Apr. 5, 1400Z - 2100Z, W4S, Lakeland, FL. Sun-n-
Fun. Sun-n-Fun International Fly-In and Conference.
14.250. QSL. Tom Ruhimann, W9IPR, 465 Beechwood Dr.,
Cedarburg, WI 53012. www.sun-n-fun.org

Apr. 8 - Apr. 15, 0000Z - 0000Z, K9L, Springfield, IL. Sangamon
Valley Radio Club. Remembering the Lincoln Assassi-
nation — 155th Year. All modes, all bands. 14.250 14.070
7.270 3.860. QSL. K9L c/o Mitch Hopper, 536 E. Mill St.,
Rochester, IL 62563. www.svrc.org/k9|

Apr. 14 - Apr. 15, 1540Z - 0100Z, AL4US, Pigeon Forge, TN.

American Legion Post 104 Amateur Radio Club. Sinking of
the Titanic — 108th Anniversary. 14.280 7.180 14.280.
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QSL. AL4US, c/o American Legion Post 104, P.O. Box 4242,
Sevierville, TN 37864. www.tnpost104.org

Apr. 15 - Apr. 30, 0500Z - 0000Z, W4M, Glade Hill, VA. Whiskey
4 Moonshine. Franklin County Virginia Moonshine Heritage
Month. All standard digital frequencies; phone: 28.400 21.300
14.250 7.215 3.850 1.900; CW: 28.100 21.105 14.050 7.050
3.550. QSL. Bryant Johnson, P.O. Box 103, Glade Hill, VA
24092. www.facebook.com/groups/2476533519124786

Apr. 18, 0800Z - 14002, W8BTFC, Richwood, WV. The Family
Center Amateur Radio Club. 2020 Feast of the Ramson.
147.015 14.220 7.220 3.820. Certificate. W8TFC, 3 Valley Ave.,
Richwood, WV 26261. Certificates will be provided via email
www.thefamilycenterofrichwoodwv.org/Ham/default.html

Apr. 18, 1400Z - 19002, W4HZL, Gloucester, VA. Middle
Peninsula Amateur Radio Club. Walter Reed Special Event.
14.260 7.260. QSL. QSL Manager, W4HZL, P.O. Box 1121,
Gloucester Point, VA 23062. www.mparc.net

Apr. 18, 1500Z - 2000Z, W8PRC, Cleveland, OH. Parma Radio
Club. 8th Annual Earth Day. 145.410 14.245 7.195. QSL.
Parma Radio Club, 8111 Laumar Ave., Cleveland, OH 44105.
www.parmaradioclub.com

Apr. 18, 1600Z - 2100Z, W5BMC, Franklin, LA. Bayouland
Emergency Amateur Radio Service. Franklin, Lousiana
Bicentennial, in Conjunction with the Bayou Teche Black
Bear Festival and Wooden Boat Show. 14.250 7.250. QSL.
Jackie Price, 708 Front St., Morgan City, LA 70380.

Apr. 18, 1600Z - 2100Z, K7T, Tucson, AZ. Oro Valley Amateur
Radio Club. The Safe Return of Apollo 13— 50th
Anniversary. CW 14.040 7.040; USB 14.250; FT8 18.100.
Certificate. Send request to gsl@tucsonhamradio.org. No
paper QSLs please. www.tucsonhamradio.org

Apr. 18 - Apr. 19, 0900Z - 1700Z, N1M, Westport, CT.
Connecticut ARES. Maker Faire Connecticut. 14.225.
Certificate. NA1RA, P.O. Box 354, New Milford, CT 06776.
www.ctares.org

Apr. 18 - Apr. 19, 1200Z - 12002, W7W, Ogden, UT. Nevada
Amateur Radio Repeaters, Inc. World Amateur Radio Day.
HF frequencies; EchoLink conference *World* 479886 IRLP
9251 VolIP. Certificate & QSL. Thomas Harrington, 636 W. 24th
St., Ogden, UT 84401. wrn-wfn.com

Apr. 18 - Apr. 19, 1600Z - 0400Z, W2W, Rochester, NY.
DoDropin Echolink Conference Node 355800 Allstar Node
47620. World Amateur Radio Day 2020. 446.025. Certificate
& QSL. John Derycke, W2JLD, 85 Amherst St., Apt. 2,
Rochester, NY 14607. w2jld2@gmail.com

Apr. 18 - Apr. 20, 1400Z - 0200Z daily, KSLRK, The Colony, TX.
Lake Area Amateur Radio Klub. Activation of State Parks in
the State of Texas. CW bottom of band +40 kHz; phone, gen-
eral segment +25 kHz and 28.350; VHF, 50.200 and 144.200
MHz. QSL. Ken Rainy, AC3EZ, 529 Kenilworth Ave., Little EIm,
TX 75068. www.k5Irk.com

Apr. 22, 1500Z - 2100Z, W2NPT, Paterson, NJ. Fair Lawn
Amateur Radio Club. Earth Day at Great Falls National
Historical Park. 14.245 14.045 7.245 7.045. QSL. Fair Lawn



Amateur Radio Club, 10-10 20th St., Fair Lawn, NJ 07410.
www.fairlawnarc.org

Apr. 24 - Apr. 26, 1800Z - 2359Z, W2P, Brooklyn, NY. James
Gallo/Ten Mile River Scout Museum Amateur Radio Club.
West Point Military Academy 58th Annual Scout
Camporee. 21.358 14.258 7.258 3.858. QSL. James Gallo,
149 Marine Ave., Brooklyn, NY 11209.

Apr. 25, 0000Z - 2359Z, W4S, Fernandina Beach, FL. Cornish
Radio Amateur Club. International Marconi Day. 7.200.
Certificate & QSL. Brian Page, 1717 Tidewell Trce.,
Lawrenceville, GA 30043. W4S will operate from Fernandina
Beach, Florida, site of the 1911 Marconi Company Station
MSF, an official Marconi Station. QSL from W4S for single
conlact. A certificate from the Cornish Radio Amateur Club
is offered for operators establishing contact with 15 official
IMD stations. Details are on their website.
www.gx4crc.com/gbdimd

Apr. 25, 1300Z - 1900Z, W1M, Russell, MA. Western Mass
Council Scouting USA. SCOTA/WHOA. 14.290 14.060 7.190
7.060. QSL. Tom Barker, 329 Faraway Rd., Whitefield, NH
03598. Paper logging is used; there will be a delay in sending
out QSL cards.

Apr. 25 - Apr. 26, 1400Z - 22002, W8G, Chardon, OH. Geauga
Amateur Radio Association. Chardon Maple Festival. 14.250.
QSL. Larry Shimerka, 965 Primrose Dr., Seven Hills, OH
44131. www.geaugaara.org

Apr. 25 - Apr. 26, 1500Z - 2300Z, K5T, Nacogdoches, TX.
Nacogdoches Amateur Radio Club. San Jacinto Day Special
Event. 14.260 14.174 7.220 7.174. QSL. Army Curtis, 167
County Rd. 2093, Nacogdoches, TX 75965. All contacts will be
confirmed via LoTW. www.w5nac.com

New Books

VHF, Summits and More —
Having Fun with Ham Radio

Bob Witte, KONR
Reviewed by Rick Lindquist, WW1ME

VHF, Summits and More is an informative and enjoyable
read, especially for newcomers to ham radio. Its emphasis
leans toward having fun with ham radio. It's an excellent
— and lightly humorous — tutorial for someone holding a
new Technician-class license who isn’t quite sure how to
proceed. Witte busts a few myths and misconceptions
about how amateur radio should be done. His main point:
“The universal purpose of ham radio is to have fun mess-
ing around with radios.” (Witte does not discount the “seri-
ous side” of ham radio — public service communication.)

The book is in essentially three parts — the first chapters
cover the basics of getting on the air, VHF and UHF FM
and SSB, using repeaters, operating technique, and VHF
contesting, while the second half consists of his blog posts
that cover a wide range of amateur radio lore, some of it
not exclusive to VHF and UHF. The final section focuses on
the Summits on the Air (SOTA) program.

Witte tackles what he characterizes as “The Myth of VHF
Line of Sight” (and wrote an article for NCJ’s January/
February 2020 issue on the topic). Beginners are typically

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 certificate
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. A plain-text version
of the form is available at that site. You may also request a copy
by mail or email. Off-line completed forms can be mailed, faxed
(Attn: Special Events), or emailed.

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 July QST would have to be received by May 1. In
addition to being listed in QST, your event will be listed on the
ARRL Web Special Events page. Note: All received events are
acknowledged. If you do not receive an acknowledgement within
a few days, please contact us. ARRL reserves the right to
exclude events of a commercial or political nature.

You can view all received Special Events at
www.arrl.org/special-event-stations.

told that VHF propagation is
line of sight. But, he notes,
“exotic” propagation modes
can extend a signal’s reach
considerably. He points out
that VHF signals don't just
stop at the radio horizon but e
continue to propagate, albeit 7T A
at a far weaker signal ,'1 a.V?'?"g Z‘m Wirh
strength. As he points out T 7508
several times, citing George BoDWitie 'KONR =
E. P. Box, “All models are ; ALK TR
wrong, but some are useful”
With more power and/or
better antennas, a VHF operator can be heard at far
greater distances, he says.

d \'4& —‘7

Witte spends the final chapters discussing Summits on the
Air and how to carry out a SOTA activation, but the great-
est value to his book comes in the form of various hints,
tips, and perspectives he offers, peppered with his own
philosophy of enjoying ham radio. Newcomers and veter-
ans alike will find something of value in Witte’s book.

VHF, Summits and More — Having Fun with Ham Radio,
Signal Blue LLC, Monument, Colorado, 2019; ISBN

978-1478298519, softcover, 6 x 9 inches, 352 pp. Available
from Amazon.com. Softcover, $12.12, Kindle edition, $9.99.
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Recipients

sponsored by  IBROPLEX

www.vibroplex.com

This month, ARRL and Vibroplex recognize merit and progress in
Morse code proficiency on the part of the following individuals, who
have achieved proficiency at the following rates, in words per minute.

December 2019

Thomas P. Baxter, WOTPB 10
Benjamin M. Cahill, Ill, AC2YD 10
James T. Griffin, N4JG 10
Martin Hickey, AJ6CL 10
Steve M. Kuzyszyn, KB2WQ 10
Willis S. Stricklin, KOSMK 10
Gerald E. Trimble, Jr., KG8HZ 10
Philip Burrington, W7ZIP 15
Paul Leon Castonguay, KC1LBL 15
Cesidio DiBenedetto, Jr., KDBOOB 15
Steven G. Fein, KM6VOV 15
Paul A. Miller, W5RES 15

Dennis M. Markell, N1IMW

David J. O'Farrell, WBQIXV
Harold E. Fox, K7SAX

Gilbert D. Woodside, IIl, WA1LAD
Richard T. Boswell, Il, K4CUE

January 2020

Floyd E. Cureton, Jr., WO5S
John M. Dziedziejko, WSQP
David C. Hustvedt, KODCH
Mahlon G. Justice, Jr., WF5J
Marlo Montanaro, KA2IRQ
Michael A. Penzo, WM4X

Ishan Kumaraswami, AC2MX 15
James D. Russ, AB4KA
Philip Burrington, W7ZIP
Glen S. Johnstone, NK1N
Harry McAlister, VESHMF
Peter Van Eenenaam, KD20MV 20
David W. Rice, ADBWR
Carl W. Davis, W8WZ

15
20
20
20

20
25

Robert E. Gardner, Jr., WABPCW
Carl J. Sibilski, Ill, KBOSDKR
Eugene J. Suslowicz, AD4UB

February 2020

25
25
30

Dennis J. Niles, WV7S 15
Gregory L. Rix, WB7GR 15
Stanford H. Rowe, KEVWE 15
Otto P. Altobelli, K2BY 20
Thomas H. Beebe, WIRY 20
Robert S. Boles, WB4SED 20
Lynn R. Landin, WBGU 20

David P. Shugar, KDS8EVN
Gerald D. Thomas, AG7GZ
Warren D. Zimmer, KC7ND
Scott J. Bertrand, Al4TT
Michael W. Geoghegan, KX6A
James T. Griffin, N4AJG

Robert L. Heider, WOEJO

Kristopher P. Davis, NSKPD 15
Frank P. Arciuolo, W1ZAH 25
Michael P. Malone, NSWNG 25
Kurt T. Meyers, W8IQ 30
Thadeus H. Niemira, KBTET 40

Congratulations to all the recipients.

April 2020 W1AW Qualifying Runs

W1AW, the Hiram Percy Maxim Memorial Station at ARRL
Headquarters in Newington, Connecticut, transmits Morse code
Qualifying Runs to assist ham radio operators in increasing and
perfecting their proficiency in Morse code. Amateur radio opera-
tors can earn a Certificate of Code Proficiency or endorsements
by listening to W1AW Qualifying Runs.

April Qualifying Runs will be transmitted by W1AW in

checked against the actual transmissions to determine
if you have qualified.

For more information about Qualifying Runs, please
visit www.arrl.org/qualifying-run-schedule.

For information about how to qualify for the
Certificate of Code Proficiency, please visit
www.arrl.org/code-proficiency-certificate.

Newington, Connecticut at the times shown at 1.802.5, 3.581.5,

7.047.5, 14.047.5, 18.097.5, 21.067.5, 28.067.5, 50.350, and

147.555 MHz. The West Coast Qualifying
Runs will be transmitted by KH6TU on
Wednesday, April 22 at 6 PM HST (0400
UTC on April 23) on 7047.5 and 14047.5
kHz. Unless indicated otherwise, send-
ing speeds are from 10 to 40 WPM.

Amateur radio operators who participate
in Qualifying Runs may submit proof of
1 minute of the highest speed they have
copied in the hope of qualifying for the
Certificate of Code Proficiency, or an
endorsement to their existing certificate.

Legibly copy at least 1 minute of text
by hand, and mail the sheet to:
W1AW Qualifying Runs, 225 Main St.,
Newington, CT USA 06111.

Include $10 (check or money order) if this
is a submission for your initial Code
Proficiency certificate; $7.50 if you are
applying for an endorsement (available for
speeds up to 40 WPM). Your test will be

QST www.arrl.org

W1AW Code Proficiency Schedule — April 2020

(All times in Eastern Daylight Time, unless otherwise noted.)

Monday Tuesday

4/6 a7
4 PM-2000Z 7 PM-2300Z
10-35WPM 35— 10WPM

414
4 PM - 2000Z
10-35WPM

4/21
9 AM — 1300Z
10—-35WPM

4127
10 PM — 0200Z
(4/28 - UTC)
10 — 40 WPM

Wednesday

4/15
7 PM —2300Z
10 - 40 WPM

4/22
10 PM — 0200Z
(4/23 - UTC)
35-10 WPM
4/29

9 AM - 1300Z
35-10 WPM

Thursday

4/9
10 PM —0200Z
(4/10 - UTC)
10 — 40 WPM

4/16
9 AM - 1300Z
35 - 10 WPM

4/23
7 PM —2300Z
10 - 35 WPM

4/30
4 PM - 2000Z
35-10WPM

Friday

an7
10 PM — 0200Z
(4/18 - UTC)
10 — 35 WPM
4/24

4 PM - 2000Z
10 - 40 WPM




Eric Casey, KC2ERC, ecasey@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Convention and Hamfest Calendar

Abbreviations

Spr = Sponsor
Tl =Talk-in frequency
Adm = Admission

Alabama (Headland) — Apr. 25 TV
8 AM — 12:30 PM. Spr: Wiregrass ARC.
Headland Town Square, 9 Park St. T:
145.43 (186.2 Hz). Adm: Free.

Alabama (Mobile) — Apr. 25
DHQRSYV

8 AM - 2 PM. Spr: Mobile ARC. Abba
Shrine Center, 7701 Hitt Rd. T/: 146.82
(203.5 Hz). Adm: $5. www.wdiax.net

Alabama (Northport) — May 2
DFHQRSTV

8:30 AM — 2:30 PM. Spr: Black Warrior
Hamfest Assn. Tuscaloosa County High
School, 12500 Wildcat Dr. T/: 145.35 (91.5
Hz). Adm: Advanced $8, door $10.
www.blackwarriorhamfest.org

Arizona (Phoenix) — Apr. 11
JFHQRTV

7 —11 AM. Sprs: Arizona ARC, Arizona

Red Cross Communications Club. DeVry

University, 2149 W. Dunlap Ave. T1: 147.06

(162.02 Hz). Adm: $2. www.w7io.org

ARIZONA STATE CONVENTION

May 8 - 9, Prescott Valley, AZ
DFHQRSTYV

8 — 11 AM. Spr: Yavapai ARC. Arizona
Downs, 10501 N. State Rte. 89A. TI:
146.88. Adm: $5.

Arizona (Sierra Vista) —May 4 D FRTV
7 AM -2 PM. Spr: Cochise ARA. Cara
Green Acres, 2756 Moson Rd. TI: 146.76
(162.2 Hz). Adm: Free. www.k7rdg.org

California (Sonoma) — Apr. 25
JFHRSTV

8 AM — noon. Spr: Valley of the Moon ARC.
Sonoma Veterans Memorial Hall, 126 First
St.W. TI: 145.35 (88.5 Hz). Adm: Free.
www.vomarc.org

INTERNATIONAL DX
CONVENTION

April 24 - 26, Visalia, CA

DHQRS

Fri and Sat 8 AM — 4:30 PM, Sun 8 — 11
AM. Spr: Southern California DX Club.
Wyndham Visalia, 9000 W. Airport Dr.
Ti: No talk-in. Adm: $25.
www.dxconvention.org

Connecticut (Gales Ferry) — Apr. 25 HR
10 AM - 2 PM. Spr: Radio Amateur Society
of Norwich. Gales Ferry Firehouse, 1772
Rte. 12. T1: 146.73 (156.7 Hz). Adm: $5.
www.rason.org

Connecticut (Thompson) — Apr. 26 D FV
8 AM — noon. Spr: Eastern Connecticut
ARA. Raceway Restaurant at Thompson
Speedway, 205 E. Thompson Rd.

TI: 147.225 (156.7 Hz). Adm: $3.
www.ecara.net

DELAWARE SECTION
CONVENTION

April 18, Georgetown, DE
DFHQRSTV

7:30 AM — 3 PM. Spr: Sussex ARA. Cheer
Community Center, 20520 Sand Hill Rd.
T1:147.09 (156.7 Hz). Adm: $6.

www.radioelectronicsexpo.com

Florida (DeLand) — Apr. 18 T

8 AM — 1 PM. Spr: West Volusia ARS.
Lowes Home Store parking lot, 303 E.
International Speedway Blvd. TI: 147.315.
Adm: Free. www.westvars.org

Florida (Tampa) — Apr. 18 FHRV

8 AM — 1 PM. Spr: Tampa ARC. 22nd St.
Park, 7801 N. 22nd St. T/: 147.105 (146.2
Hz). Adm: $5. www.hamclub.org

Florida (Waldo) — Apr. 18 DFHRTYV
8 AM — 2 PM. Spr: Gainesville ARS.

First Baptist Church of Waldo, 14370
Kennard St. (SR 24). Tl: 146.82 -600.
Adm: Advance $6, door $8.
www.gars.club/hamfest/hamfest.pdf

Georgia (Resaca) —Apr. 25D FHRSTV
8 AM — 2 PM. Spr: Cherokee Capital ARS.
Hill City Baptist Church, 1411 Hill City

Rd. NW. T/: 443.675+, 146.745- (100 Hz)
146.685- (167.9 Hz). Adm: $5.
www.k4woc.com

Georgia (Savannah) — Apr. 25 FRT

8 AM - 1:30 PM. Spr: Coastal ARS. Savan-
nah Hilton Head Regional Airport Recre-
ation Building, 250 Crossroads Pkwy. T1:
447.2. Adm: Free. coastalamateurradio
society.net/wpW4LHSblog/?page_id=871

Illinois (Galesburg) — Apr. 19 FHRTV
8 AM — 3 PM. Spr: Knox County ARC. VFW
Post 2257, 1001 Michigan Ave. T/: 147.0-
600 (103.5 Hz). Adm: Advance $4, door $5.
www.w9gfd.com

Illinois (Sandwich) —May 3D FHRT

8 AM — 1 PM. Spr: Kishwaukee ARC. Sand-
wich Fairgrounds, 1401 Suydam Rd. TI:
146.73 (100 Hz). Adm: Advance $8, door
$10. www.karc-club.org

Ilinois (Sullivan) — Apr. 25 D FRTV

8 AM — 1 PM. Spr: Moultrie Amateur Radio
Klub. Sullivan IL American Legion, 8 E.
Strain St. TI: 146.655/146.055 (162.2 Hz).
Adm: $5. www.gsl.net/mark

Indiana (Peru) — Apr. 25 DHRSV

8 AM — 1 PM. Sprs: Cass County, Grant
County, Miami County, and Kokomo ARCs.
Miami County 4-H Fairgrounds, 1029 W.
200 N. T/: 147.345 (131.8 Hz). Adm: $5.
www.nci-hamfest.net

lowa (Des Moines) —Apr. 250 FHRSV
8 AM — 1 PM. Spr: Des Moines RAA. lowa
State Fairgrounds, Walnut Center, 3000 E.
Grand Ave. T/: 146.94 (114.8 Hz).

Adm: $10, ages 12 and under are free.
www.dmraa.com/hamfest

LOUISIANA SECTION
CONVENTION

April 18, West Monroe, LA
DFHQRSYV

8 AM - 2 PM. Northeast Louisiana ARC.
West Monroe Convention Center, 901
Ridge Ave. TI: 146.85. Adm: $5.

MAINE STATE CONVENTION

April 10 — 11, Lewiston, ME
DFHQRSV

Fri 7 -9 PM, Sat 8 AM — noon. Androscog-
gin ARC. Ramada Conference Center, 490
Pleasant St. T/: 146.61 (88.5 Hz). Adm:
Advance $8, door $10. www.w1npp.org

Maryland (Boonsbhoro) — May 2
DFHQRSTYV

6 AM — 2 PM. Spr: Antietam Radio Associa-
tion. Washington County Ag-Center, 7313
Sharpsburg Pike. The Great Hagerstown
Hamfest. T/: 147.09, 146.940 (100 Hz).
Adm: $7. https://www.w3cwc.org/hamfest

Michigan (Cadillac) —May2 D FHQRV
8 AM — noon. Spr: Wexaukee ARC. Cadil-
lac Junior High School, 500 Chestnut St. T/:
146.98. Adm: $5. www.wexaukeearc.org

Michigan (Chassell) — Apr. 18 D FHR
9 AM -1 PM. Sprs: Copper Country RAA,
Keweenaw County Repeater Association,
Baraga County Repeater Association.
Chassell VFW, 42103 Wilson Memorial Dr.
(US Rte. 41). TI: 147.315 (100 Hz). Adm:
$3. www.kcra-mi.net

Michigan (Kalamazoo) — Apr. 11
DFHRV

8 AM — noon. Spr: Southern Michigan ARS.
Wings Event Center, 3600 Vanrick Dr.

TI: 147.0+600 (94.8 Hz). Adm: $7.
www.w8df.com

Michigan (Madison Heights) — Apr. 19
DHRV

9 AM - 2 PM. Spr: GM ARC. Madison
Place Convention Center, 876 Horace
Brown Dr. T/: 443.075 (123 Hz). Adm: $5.
www.gmarc.org

A = AUCTION

F = FLEA MARKET

H = HANDICAP ACCESS

Q = FIELD CHECKING OF QSL CARDS
R = REFRESHMENTS

S = SEMINARS / PRESENTATIONS

T = TAILGATING

V = VE SESSIONS
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Minnesota (Brainerd) — Apr. 18
FHQRYV

9 AM -1 PM. Spr: Brainerd Area ARC.
Brainerd High School, 702 S. 5th St. T1:
147.225. Adm: $6. www.brainerdham.org

Minnesota (East Grand Forks) — Apr. 25
FHRSV

8 AM — 2 PM. Spr: Forx ARC. Heritage
Village, 219 20th St. NE. Ti: 146.94 (123.0
Hz). Adm: $7. www.facebook.com/
events/500083697514759

AURORA 20 CONFERENCE

April 25, White Bear Lake, MN
HQST

9 AM -5 PM. Spr: Northern Lights Radio
Society. Community of Grace Lutheran
Church, 4000 Linden St. Adm: $5.
www.nlrs.org

Missouri (Kansas City) — Apr. 18
JFHRSYV

8 AM — 1 PM. Spr: Ararat Shrine ARC.
Ararat Shrine, 5100 Ararat Dr. T/: 145.13
(151.4 Hz). Adm: Advanced $10 for three
tickets, door $5. www.hambash.com

Nebraska (Bellevue) — Apr. 18 F R

8 AM - 1 PM. Spr: Bellevue ARC. Masonic
Lodge dining hall, 1908 Franklin St.

TI: 147.06 (131.8 Hz). Adm: $5.
www.bellevuearc.org

New Hampshire (Center Ossipee) —
Apr. 18 FRV

9 AM — 1 PM. Spr: Lakes Region Repeater
Association. Ossipee NH Town Hall, 55
Main St. T/: 147.03 (88.5 Hz). Adm: $5.
www.w1bst.org

New Jersey (Succasunna) — Apr. 19
DFHQRTV

8 AM. Spr: Splitrock ARA. Roxbury Senior
Center, 72 Eyeland Ave. TI: 146.985 (131.8
Hz). Adm: $7. www.splitrockara.org

New York (Middletown) — May 3
DFHQRTYV

8 AM — 12:30 PM. Spr: Orange County
ARC. Town of Wallkill Community Center,
7 Wes Warren Dr. T/: 146.76 (100 Hz).
Adm: $6. www.ocarcny.org

New York (Palmyra) — Apr. 18 DFHRT
8 AM -1 PM. Spr: Drumlins ARC. VFW
Post 6778, 4306 Rte. 31. T/: 146.745

(71.9 Hz). Adm: $5. www.drumlinsarc.us

New York (Rensselaer) —May 9 DRT

8 AM — 1 PM. Spr: East Greenbush ARA. E.
Greenbush VFD, 68 Phillips Rd. TI: 147.27
(94.8 Hz). Adm: $6. www.egara.club

North Carolina (Kinston) — Apr. 4
J)FHRSV

8 AM — 2 PM. Spr: Down East Hamfest As-

sociation. Lenoir Community College Gym-

nasium, 231 NC Hwy. 58. T/: 146.685 (88.5

Hz). Adm: Advance $5 or $12 for three,

door $6 or $15 for three.

North Carolina (Morganton) — Apr. 25
DFHRSTV

8 AM -1 PM. Spr: McDowell ARA. Burke
County Fairgrounds, 145 Bost Rd. TI:

86 April 2020

147.15 (948.8 Hz). Adm: Advance $4, door
$5. www.cvhamfest.com

ROANOKE DIVISION
CONVENTION

April 11, Raleigh, NC

DFHQRSV

8 AM — 3 PM. Spr: Raleigh ARS. NC State
Fairgrounds, Jim Graham Building, 1025
Blue Ridge Rd. TI: 146.64. Adm: Advance
$9, door $10. www.rarsfest.org

North Carolina (Reidsville) — May 9
DFHRT

8 AM — noon. Spr: Rockingham County
ARC. Community Baptist Church, 509
Triangle Rd. TI: 147.345 (103.5 Hz). Adm:
Donations appreciated. www.n4iv.org

Ohio (Athens) — Apr. 26 D FHRTYV
8 AM — 1 PM. Spr: Athens County ARA.
Athens Community Center, 701 E. State
St. Tl: 145.15. Adm: Advance $5, door $6.
www.ac-ara.org

Ohio (Cuyahoga Falls) — Apr. 11
DFHQRV

8 AM— 1 PM. Spr: Cuyahoga Falls ARC.
Emidio & Sons Banquet Center, 48 E.
Bath Rd. TI: 147.27+, 444.85+ (110.9 Hz).
Adm: Advance $5, door $6.
www.cfarc.org/hamfest.php

Ohio (Portsmouth) — Apr. 18 DHRTV
8 AM — 1 PM. Spr: Portsmouth RC. Former
National Guard Armory, 2313 17th St.

TI: 145.39 (136.5 Hz), 444.6. Adm: $2.
www.portsmouthradioclub.com

OKLAHOMA STATE CONVENTION
April 10 - 11, Claremore, OK
DFHQRSYV

Fri 4 — 9 PM, Sat 8 AM — 3:30 PM. Spr:
Green Country Hamfest. Claremore Expo
Center, 400 Veterans Pkwy. T/: 147.09+600
(88.5 Hz). Adm: Advance $8, door $10.
www.greencountryhamfest.org

EASTERN PENNSYLVANIA
SECTION CONVENTION
May 3, Bristol, PA

)FHQRSTYV
7 AM - 12:30 PM. Spr: Warminster ARC.
Bucks County Community College, Lower
Bucks Campus, 1304 Veterans Hwy. (Rte.
413). TI: 147.09 (131.8 Hz). Adm: $7.
www.k3dn.org/lhamfest

Pennsylvania (Spring Grove) — Apr. 25
DFHQRTV

8 AM - 1 PM. Spr: York Hamfest Founda-
tion. Elicker's Grove Park, 511 Roth Church
Rd. TI: 147.33 (123 Hz), 146.58. Adm: $5.
www.yorkhamfest.org

Tennessee (Bartlett) — Apr. 11
DFHQRSTV

9 AM - 3 PM. Spr: Mid-South ARA. Bartlett
Station Municipal Center Auditorium, 5868
Stage Rd. T/: 147.03,147.63 (107.2 Hz).
Adm: Free. www.maraonline.org/freefest

Texas (Emory) — Apr. 1IBDFHTV

8 AM. Spr: Rains ARA. Rains County
Courthouse, 167 Quitman St. T/: 146.92-
(88.5 Hz). Adm: Free. www.w5ent.org

UTAH STATE CONVENTION

May 8 — 9, Orem, UT

DFHST

Fri noon — 6 PM, Sat 9 AM - 3 PM. Spr:
Utah Valley ARC. Utah Valley University
UCCU Center, 800 W. University Pkwy. T/:
146.78 (100 Hz). Adm: $10 per person, $15
per family. www.utahvalleyhamfest.com

COMMUNICATIONS

ACADEMY 2020

April 24 - 26, Seattle, WA

DHRS

8:30 AM -5 PM. Sprs: Seattle ACS, WWA
Medical Services, King County ARES,
Bellevue ACS. South Seattle College,
6000 16th Ave. SW. TI: 147.08 (103.5 Hz).
Adm: Advance $45 (1 day), $80 (2 days);
door $55 (1 day), $90 (2 days).
www.commacademy.org

MICRO-HAMS DIGITAL
CONFERENCE 2020

May 9, Woodinville, WA

HRS

8 AM -5 PM. Spr: MicroHAMS ARC.
Brightwater Center, 22505 State Rte. 9 SE.
Tl: 146.58. Adm: Advance $45, door $60.
www.microhams.com

West Virginia (Ripley) —May 30 FHRV
8 AM — 2 PM. Spr: Jackson County ARC.
Ripley Middle School, 1 W. School St. 71:
146.67 (107.2 Hz). Adm: $5.

Wisconsin (Cedarburg) —May 50 FHR
8 AM - 1 PM. Spr: Ozaukee RC. Columbia
St. Mary's Center, W67N866 Washing-
ton Ave. TI: 146.97 (127.3 Hz). Adm: $5.
www.ozaukeeradioclub.org

Wisconsin (Stoughton) — Apr. 18
DFHQRSYV

8 AM — noon. Spr: Madison Area Repeater
Association. Mandt Community Center, 400
Mandt Pkwy. T1: 147.15 (123 Hz). Adm: $7.
www.wS9hsy.org

Wisconsin (Superior) — May 2
DFHQRYV

9 AM - 1 PM. Spr: Arrowhead RAC. Head
of the Lakes Fairgrounds, 4700 S. Tower
Ave. Tl: 146.94 (103.5 Hz). Adm: §7.
www.thearac.org

Wisconsin (Tomahawk) — Apr. 25 FH R
9 AM - 3 PM. Sprs: Rhinelander Repeater
Assn., Tomahawk Repeater Assn. Sara
Park Center, 900 W. Somo Ave. TI: 145.43
(114.8 Hz). Adm: $5.

To All Event Sponsors

See www.arrl.org/hamfest-convention-
application for an online registration form
and monthly deadlines.
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June 1970

A 10-6 Mobile Whip

BY CHARLES A. RANKIN,* WA2HMM

I N the days before our licensing structure set up

an arbitrary split between them, the 10-and
6-meter bands made a popular and interesting
combination, both for home-station and mobile
use. Because it “opens” first for most ionospheric
propagation, “10™ gives the 6-meter man warning
of impending DX, and being able to work both
bands conveniently extends the usefulness of a
mobile setup tremendously. Designing equipment
for both bands is relatively easy, or vou can use
separate rigs handily in these days of compact
solid-state gear —but if you don’t solve the mobile
antenna problem neatly you may run into family
problems in trying to work both bands in the car.

The solution lies in the now-familiar trap
approach. A parallel-tuned circuit presents a very
high impedance to rf energy at its resonant
frequency, but off resonance its series resistance is
very low. Thus we can break up a 10-meter whip
into two sections, with a tuned circuit in the
center, and approximate the performance of a
resonant whip for either band.

Details of the trap assembly required are shown
in Fig. 1. This is only one way of doing the job:
dimensions are not important unless vou're inter-
ested in duplicating the original. The insulating rod
on which the trap is mounted can be any diameter,
provided you experiment with coil turns and
spacing, or use a variable capacitor in place of the
mica 10-pF one shown. The bottom section of the
whip is 49 inches long, including the 5-inch spring
mount. The upper portion is 46 inches. These
lengths could vary slightly, as final adjustment of
the trap will take care of some minor differences in
materials and the position of the whip on the car,

Adjustment

Before the whip is assembled, the tuned circuit
should be adjusted to resonance at the approxi
mate operating frequency used in the 6-meter
band. This should be done with a grid-dip meter,
with the coil well away from metal surfaces. The
turns can be fixed, and a variable capacitor used,
or, as was done in this case, the turn spacing can be
adjusted to resonance with a 10-pF fixed-value
capacitor across the coil.

Now, the whip should be assembled and mount-
ed on the car in the position in which it is to be
used. Be careful in tightening the four 6-32 screws,
to prevent stripping the threads in the insulation. It
may be well to drill a slight depression in the whip
elements, at the point where the screws will bear
against them, to make the contact more readily
maintained without excessive pressure.

The antenna is fed with 50-ohm coax, but this
should not be connected until after a further
resonance adjustment is made. Use the “dipper™ as

* No. 8 Corral Lane, East Northport, NY
11731,

June 1970

W 100F

Fig. 1 — Principal details of the trap used in the
10-6 whip. The coil form can be any good
insulating material. Weather protection can be
provided with a plastic bottle fitted over the coil,
once adjustments have been completed. If whip
sections of larger diameter than the 7/32-inch
original are used, it may be advisable to use a
larger-diameter form. Turns information can be
modified, so long as resonance at the 50-MHz
operating frequency can be obtained.

before. Now connect the coaxial line, and run an
SWR check on both bands. If necessary, adjust the
length of the top section to get best operation on
10 meters. The writer uses the whip mainly on
28,73 and 50.46 MHz, but it works well over a
considerable frequency spread either side. The
SWR is under 1.5 to 1 on both bands, a value that
is inconsequential in a mobile installation.

Evaluation

The effectiveness of this dual-band setup was
checked against single whips, with the aid of
WB2FXO0. Greg manned the other station, making
transmitting tests and taking S-meter readings,
while the whips were changed on the mobile.
Results with the dual whip were found to be
comparable to those with a stainless-steel whip
adjusted for either band alone.

The system was also checked to see if the trap
was really working as it should, by touching the
top section when the antenna was being used on 50
MHz. There was no detuning effect, transmitting or
receiving, observed on 50 MHz when this was done.
Contact with the lower section made a marked
difference in the transmitted or received signal.
The whip has been in use with WA2HMM/mobile
for several months, and it has given good results on
both bands.

SWITCH
TO SAFETY!
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‘Gimmicks ana Gadgets

A Simple JFET and MOSFE'T Tester

HEN working with transistors it's always nice

to know whether or not the semiconductor is
good. While there are plenty of available devices to
test bipolar transistors, there are no simple
checkers for FETs. The unit shown in the
photograph is designed to determine if a particular
transistor is in proper working order. Although the
checker won't test the gain of a transistor, nor
indicate positively that a transistor is defective, it is
quite useful as a “go-no-go™ indicator for shorts or
opens.

Circuit Details

The circuit shown in Fig. | consists of a
common-gate rf oscillator stage with provision for
selecting two oscillator frequencies. A 50-
microampere meter, M1, is used to indicate the
rectified rf voltage from CR1. S1 permits changing
the oscillator frequency by selecting either L1 for
144 MHz, or L2 for 10 MHz. A 9-volt battery
supplies the operating voltage.

Construction

A 2 x 3-inch etched-circuit board is used for
mounting most of the components. Fig. 2, a full
size template, shows the proper placement of the
various components on the board. A 2 x 4 x 6-inch
aluminum chassis serves as a cabinet for the
checker; however, any suitable container may be
used.

Using the Checker

It should be mentioned that the checker may be
used to determine only if the transistor in question
will function as an oscillator. If the circuit won’t
oscillate, it doesn’t necessarily mean that the FET
is defective, But, if it does oscillate, it's a good
indication the device is at least in working order.

Here is the FET tester in use. The unit being tested
is an MPF 103 and the meter reading indicates the
transistor is oscillating at 10 MHz,

Fig. 1 — Circuit diagram of the transistor checker.

All .001-uF capacitors are disk ceramic. Other

capacitors are dipped silver micas. All resistors are

1/2 watt. Parts designations not listed below are so

labeled for parts placement in Fig. 2.

J1 — Transistor socket,

L1 — 3 turns,1/2-inch dia., 16 turns per inch, No.
20 (B&W Miniductor 3003).

L2 — 8.2-uH rf choke (Millen 34300-8.2).

M1 — 0 to 50-uA meter.

R5 — 250,000-0hm control, linear taper.

Bottom view of the transistor checker, The circuit
board is mounted on 1/2-inch spacers. The 9-volt
battery can be seen at the bottom left.

QST for
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June 1970

Tosy | TOSs1i
144 10 MHZ TO RS

z
TO s1
COMMON

Fig. 2 — Full-size template for the etched-Circuit
board. A ready-made board is available from
Stafford Electronics, Inc., 427 S. Benbow Rd.,

Greenshore, NC 27401,

Checking a transistor is simple. Plug the FET
into the transistor socket, turn S2 on, and adjust
RS for a reading on M. If the transistor permits
oscillation an indication will appear on M1, the
amount of the indication being determined by the
positioning of R5. If the needle on M1 stays on
zero, there is a possibility of a bad transistor. The
FET can be checked at either 10 MHz or 144 MHz,
depending on the position of S1. Because it is an
casy matter to destroy MOSFETs certain precau-
tions should be observed. Static electricity can
cause a puncture of the fragile diclectric gate
material. It is a good idea to wind some thin, bare
wire around the leads of a MOSFET before pulling
it from it’s shorting collar or sockel. The wire
should be removed only after placing the MOSFET
in the checker. When returning the transistor to the
original circuit, the same procedure should be used.

Operation

Several tvpes of transistors can be readily
checked. Among the ones we checked were
HEP-801s, HEP-802s, and some of the MPIP102
through MPE107 series, When checking P-channel
types, the battery polarity must be reversed. If it is
expected that many P-channel types will be
checked, it might be convenient to add a
polarity-reversing switch to your checker. — WIICP

June 1970

- Strays 3.

Feedback

In the article, *A Receiver Matcher and Pre-
amplifier,” April 1970 OST, the coils LIL2 are
listed as being made from a single length of coil
stock. The stock is no longer available in three-inch
lengths so two sections of coil stock are required to
make the two coils. The coils should be positioned
about 1/8-inch apart in order to obtain the desired
coupling.

The author of “The 2-Meter QRP Mountain
Toppes,” Dick Preiss, WIHCV, (May 1970 QST)
resides at 7670 S.W. 141st Ave., Beaverton, Oregon
97005, One address number was mistakenly
dropped in our footnote.

The KMC transistors, K5200 and K5500, used
in the 1296-MHz preamplifier described by
WA2VTR in QST for December, 1968, and in the
1970 Handbook, are no longer obtainable from the
source given in these references. They can be
obtained on a similar basis from Bill Ashby,
K2TKN, Box 332, Pluckemin, N.J. 07978.

The Post Office Department promises faster
mail service with Zip codes. Use Zip codes.

43
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Celebrating Our Legacy

Sticking With Code Skills

In 1956, my dad and | were intrigued
by his Hallicrafters receiver, with its
rhythmic mystery of code. At age six,

| listened with him, both of us yearning
to learn more.

Cub Scout leaders fueled my passion
when we made simple buzzers and
telegraph keys, giving me the technol-
ogy to learn more about those vexing
radio beeps. My sending developed
quickly, using straight keys, flashlights,
and flags, along with dot-dash charts
— but | couldn't copy.

By 1961, | was a Boy Scout Tenderfoot,
eagerly reading my Boy Scouts of
America Handbook. The chapter on
signaling read that Morse code, both
receiving and sending, was “...for stick-
ers only” So, | became a focused
sticker.

Up through Eagle Scout rank | kept
learning, developing a good technigue,
and sending International and Ameri-
can Morse code via flags, landline
sounders, and practice oscillators. Vinyl
CW records and World War |l paper
code machine tapes helped me reach
5 and 13 words per minute (WPM), but
| gained no confidence to test.

Teenage years passed into college
years and | forgot about Morse code. It
wasn't until years later, in 1985, that
someone gave my toddler boys an
electronics multi-kit with plans for mak-
ing a code-practice oscillator and send-
ing key. | bucked up, reviewed theory
using ARRL books, practiced with

CW tapes, and was ready to take

my exams.

The Novice and General theory exams
went great, but | missed the 13 WPM
code test by two characters. A few
months later, | passed the Advanced-
class written and General-class 13
WPM code. My new FCC Advanced-
class license, KD9TT, arrived on my
birthday, January 28, in 1986 — the day
the space shuttle Challenger exploded.
Strong emotions of that day further
motivated this once too-timid middle-
aged sticker.

' High-speed code practice became my

focus, with my CW copying speed
rapidly increasing to 30+ WPM. At the
next exam session, | tested for my
Extra-class, 20 WPM license. Theory
went fine, but not CW. Several tries at
code yielded success.

If you're interested in my full Morse
code journey, I've shared it in my book,
Neighborhood of Bears.

Thomas Wayne King, WF9I
Solon Springs, Wisconsin

Junior High Electronics Class
In 1952, | attended electronics class in
the seventh grade at Central Junior
High School, where Mr. Titus taught us
basic wire-splicing techniques and the
importance of proper soldering of
splices. He had us cut out, bend, and
solder a metal box. He also taught us
basic electronics theory, and for

My Early Radio Projects

The very first one-tube radio | con-
structed was a crystal set described in
the 1939 issue of the Wolf Cub Scout
Handbook. The second was a single-
tube receiver, also printed in the hand-
book. | built the crystal set during World
War |l and built versions of the single-
tube receiver in 1949. The following
year, | built a one-tube 80-meter crystal-
controlled oscillator based on a circuit
diagram in the 1941 ARRL Handbook
for Radio Communications (before |
received my amateur radio license in
1951). When | fired it up, with no
antenna, | could hear it clearly on my
receiver. So did a ham friend who lived
about a half-mile away. We agreed to
shut it down right away!

John “Jack” Gibson, W4SVH
Hideaway, Texas

the final project, he filled the box

we made with components and [’J’ INGLE TUBE RECEIVER_ by
a bare chassis with a schematic =y
for a super regenerative receiver. e N \\»‘-\)”\)\ﬁ‘

; . — Y W
We were to build and receive a Efxﬁfr T
broadcast signal from the =
receiver. You earned an A for @ = % Oé, B
your final grade if you were able i | RHEOSTAT f‘%& Y 223% ot
to receive a broadcast station — [!1

mine received two local stations. TUBE

Lok g, .;amecu for Crystal Set
excepto lor changes shown rere.

The entire class was excited for l
the eighth grade when we could
take the advanced class, but
unfortunately the class had been
dropped. The school decided
that it was too advanced for chil-
dren of our age group.

How

Th
recei
one
Crys
| saw Mr. Titus again 6 years been
later in my electronics class at
Riverside City College, but never
forgot the disappointment of the

may
year.

be made after the

be used as a second
elective in Walf or

to Make a Single Tube Receiver

e single tube
ver is vreally
which should

tal one has
done. It may

= S/WGLE TUBE HOOK UP

be used as a Bear rank elective next

dropped class. How far ahead
might we have been if they con-
tinued with his curriculum? |
spent 35 years in electronics

and made a decent living. | loved
going to my hobby every day and
never worked a day in my life.

Gary Layton, W6VVV
Hesperia, California

The “Single Tube Receiver,” from the 1939 Wolf Cub
Scout Handbook.

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 J. Misic, KE8RN, ke8rn@comcast.net

Classic Radio

The All-in-One Swan Cygnet
260 and 270 Transceivers

The Swan Cygnet 260
single sideband transceiver.
[Photo courtesy of Cloud
City Vintage Audio]

MODEL 280

SINGLE SIDESAND

Swan Electronics put out a popular
line of SSB/CW transceivers in 1968,
starting with the Cygnet 260. This
minimalist radio was supplied with a
117 V ac power line and a suitable
antenna. All you needed to get on
SSB or CW was a telegraph key. A
couple years later, Swan put out the
Cygnet 270. The Cygnets were a
new concept in ham radio trans-
ceivers in that they didn’t need many
accessories to form a complete sta-
tion. They came on-air ready with a
speaker, power supply, and, in some
cases, a microphone.

The Cygnet 260

The Swan Cygnet 260 weighed
about 25 pounds and was the same
size as the Swan 120, 140, and 175
single-band units from 1961. It had a
handle that made the radio easy to
move and featured a built-in ac
power supply with the ability to add a
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14A module to convert the power
supply to dc operation for mobile use.
The Cygnet 260 with ac power
supply sold for $395, and the
optional dc power supply module
sold for $59.95.

The radio came with a built-in
speaker and push-to-talk (PTT)
microphone wired directly into it.
Internally, the final amplifier shielded
compartment was reduced in size
from previous Swan transceivers,
making room for the ac power supply.
The 260 had no crystal calibrator, no
optional calibrator, and no accommo-
dations for one. Similarly, the usual
Swan Electronics voice-operated
exchange (VOX) plug-in units did not
plug into the model. Lower sideband
was provided for reception and trans-
mission on 75 and 40 meters, and
upper sideband was supported on
20, 15, and 10 meters, as was the
standard at the time. The radio had

no means to switch to the opposite
sideband.

The Swan 260 didn’t have a received
signal strength indicator (RSSI),
plate, or cathode current. Instead, a
magic eye tube was used to indicate
output power for tune-up indication.
No receive automatic gain control
(AGC) was provided; the receive
output level control was an RF/IF
gain control like it was on the earlier
single-band Swan radios.

The Swan 260 ran 260 W peak
envelope power (PEP) on SSB, and
180 W on CW from a single
6LQ6/6JE6 color TV horizontal
sweep tube. The balance of the
vacuum tubes were seven- or nine-
pin miniature tubes. When these
radios were on the market, a magic
eye vacuum tube was much less
expensive than a panel meter.



Several decisions were made in the
design of the Cygnet 260 to minimize
its cost and complexity, allowing the
company to sell it for the lowest pos-
sible price without requiring extra
items to be purchased to get oper-
ating. Like all tube-type Swan
transceivers, the 260 was a single-
conversion design. The 260 was dis-
continued in 1970, when the basic
radio was updated to the Cygnet 270.

The Cygnet 270

The Swan Cygnet 270 was a more
convenient transceiver, with more
features than its predecessor. It had
all the features of the 260 except for
the wired-in microphone. The power
supply was 117V ac or 13.8 V dc,
and a 100 kHz crystal calibrator
could be used by plugging in a
12BA6 tube and a 100 kHz crystal. A
VOX accessory could plug into the
octal socket, selectable sidebands
were provided by means of a front
panel switch marked NORMAL or
OPPOSITE, and a -inch microphone
jack was provided on the front panel.
The carrier balance control allowed
the operator to optimize carrier bal-
ance and insert some carrier to work
AM stations. A microphone gain con-
trol was added to the front panel of
the 270. It had a DIAL SET knob to
accurately set the dial frequency
readout marks when the 100 kHz
calibrator was operational. The
deluxe radio featured a front panel
meter to serve as a receive S-meter,
and a cathode current on transmit in
place of the magic eye tube used on
the Cygnet 260.

Tube Arrangements

The Swan 260 and 270 have similar
tube complements (which were also
used in other Swan models such as
the 350 and 500 transceivers). Both
the 260 and 270 used a 12AU6 as
the tuning variable-frequency oscil-
lator (VFQ), a 6BZ6 receiver RF
amplifier, a 12BE6 as the receiver
mixer, two 12BA6s as the first and
second IF amplifiers, a 12AX7 as the
receive product detector and receive
audio amplifier, a 6AQ5 as the audio

MODIL 370
BINOLE SIDESAND
TRANSCEIVER

output tube of the receiver, a 12BA6
microphone amplifier, a 6JH8 bal-
anced modulator, a 12BE6 transmit
mixer, a 6GK6 as the transmitter
driver, and a 6LQ6/6JE6 transmit RF
final amplifier.

The Last of the Cygnets

Four more Cygnet radios were
released by Swan Electronics after
the 270 in 1969. The Swan Cygnet
270B and 300B tried to appeal to a
larger market by lowering the price
without bringing back the magic eye
tube in place of the meter. The 270B
was the first reduced-cost version. It
eliminated the dc power supply for
mobile use that was included in the
original 270 model. The price was
reduced by $100 to $429.

In 1974, Swan replaced the 270B
with the 300B. The 3008 left off the
dc power supply, which could be
restored by adding the 14A dc
module. It used an 8950 tube in the
final amplifier to raise the input power
to 300 W PEP on sideband and
added a CW sidetone function. This
Cygnet cost $499 with the power and
CW upgrades.

The 300B was revised to the 350B in
1977, which switched to a solid-state
balanced modulator and a 6MJ6
output tube. The power rating
remained at 300 W PEP SSB and
200 W CW. This version cost $599.95

The Swan Cygnet 270 single
sideband transceiver.
[Photo courtesy of

www.rigpix.com]

with no power increase. That same
year, the final revisions occurred to
the Cygnet with the 350B and 350D.
The 350B had the same specifica-
tions as the 350A, and the 350D
added digital frequency readout, but
the same 300 W PEP input on SSB
and 200 W input on CW with an ac
power supply for $699.95.

Strays

Handiham Readers Needed

The Handiham Program would like to
make the new On the Air magazine and
other ARRL publications available to
Handiham members with print disabili-
ties by creating audio versions of the
text. To do so, they need volunteers who
can read the text aloud and make
recordings.

These volunteer positions require you
to use your own equipment to record.
You need a microphone or headset that
can record into your computer, free
audio editing software, and a quiet
place to make the recordings. The
Handiham Program will provide all
reading materials.

If you or someone you know would like
to record material for the Handiham
members, contact Lucinda Moody,
Handiham Program Coordinator, for
more information on how to submit a
demo recording. You can email Lucinda
at lucinda.moody@allina.com, or call
612-775-2290.
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AI Brogdon, W1AB

100, 50, and 25 Years Ago

April 1920

= The cover cartoon shows hams linking arms in Alaska, through western
Canada, down to California, across the southern US, and back up the
eastern seaboard to Maine.

= The editorial details many topics, including “The Power Companies,’
reporting that many power companies required hams to pay the exorbi-

tant $50 fee of installing a special 2 kW pole transformer for their stations.

= .M. Clement writes about “The Vacuum Tube as a Detector and Ampli-

fier” which was first presented at a meeting of the Radio Club of America.

= S. Kruse, ex-9LQ, shares a story about “Radio Lighthouse Keeping.”

= ARRL Traffic Manager J.O. Smith discusses the “Variation of Strength of
Amateur Station Signals,” puzzling over why the stations heard by day
are different from those heard at night, and discusses places in “dead
pockets” of radio reception.

= “The Junior Operator” continues a series of articles written by Guy R.
Entwhistle to tutor radio newcomers.

April 1970

= The cover shows the innards of the “Skinnier Linear” built by Doug
DeMaw, W1CER, and described in this issue.

= Irvin M. Hoff, WBFFC, describes his latest project, “The Mainline ST-3
RTTY Demodulator”

= Lew McCoy, W1ICP, shares how to build “A Receiver Matcher and
Preamplifier” that will improve the performance of low-cost receivers.

= Herman Lukoff, W3HTF, got “Improved 75-Meter Performance for a
Mobile Station” by simply hooking a wire to the mobile antenna and
getting the wire’s other end up high in a tree.

= Part six of “Let's Talk Transistors” by Robert Stoffels, discusses transistor
circuit operation.

= K.S. Stone, W7BZ, explains how to use “Clamping Diodes for CW
Break-In”

= Dale Covington, K4GSX, uses graphics to show “Radiation Patterns of V
Dipoles Over Perfect Ground.”

April 1995

= The cover shows Bill Moore’s, NC1L, 432 MHz moonbounce antenna
array at sunset.

= The editorial discusses the FCC’s newly announced “vanity” call sign
program.

= “The ARRL Turns Toward Tomorrow,” by David Sumner, K1ZZ, and Rick
Palm, K1CE, discusses the ARRLs long-range planning efforts, sched-
uled to begin that year.

= Michael Ardai, N1IST, reports about “Building a Digital Voice Recorder for
Less than $15”

= “How to Evaluate Your Antenna Tuner — Part 1,” by Frank Witt, Al1H,
reveals how you can learn a lot from low-power measurements.

= Lyle R. Williams, KC5KBG, shares his RF detective work in “An HF Hum
Interference Mystery Solved!”

= Lew Smith, N7KSB, offers a good weekend QRP project, “A remote-
Oscillator High-Frequency VFO.

= Susan Yoder Ackerman shares the unusual DXpedition tale of her
husband Robby, 5T5RA, and her son Hans, 5T5DX, in “Wind and Sand:
A DXpedition to Tidra Island.”
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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:

KCIFFF
*NIFTB
K1IAO
N1IFG
KIGTC
*WILAK
N1LX
$VAIM
KIOM™
*WIRQD
WIVYI
ABIW
WIWER
AB1ZR
WABZF
KB2CHY
W2CYO
WAFTC
KC2ACH

Edwards, Steven N, Menchester, CT
Malloy, Thomas J., Netick, MA
Saltmarsh, Hazen J, Wesiwood, VA
Mancini, David J., Ashiand, NH
Penttila, Leland G, Chartton, MA
Forman, Albert J., PAm City, FL.
Prewitt, Genn M, Eddngton, ME
Tolhurst, Todd N, South Ching, VE
Erickson, Donald H, Pymouth, MA
Grazik, Edward J., East Windsor, CT
Wood, Robert A “Wbody” Peabody, MA
Flumerfelt, Leonard R, Chelmsford, MA
Young, James A, Holden, VA
Jones, James A, Hanowver, MA

Pitts, James A, Fittstoan, NJ

Allen, Bradey E, Rochester, NY
Kurtz, Robert L, Mansfield, OH

Raso, Edward, Deitona, AL
Boughton, WiliamE., East Islip, NY
Kushneir, JohnF, Ill, Clay, NY
Dawson, Roy L, Jupiter, FL

Keeler, Timothy J., Marathon, FL
Cameron, Donald G, Tonanenda, NY
Hoeft, Michael, Minedla, NY

Krulik, Herbert |., Buford, GA
Johnson, Hisnorth L, Kingston, NY
Williams, Ray S, Horseheads, NY
Clarson, Mchael James, Boorfield, NJ
Moynahan, Mark A, Rockille, VD
Tharp, Nelson B, Hiicatt City, VD
Charlton, FrankW, Jr., The Villages, FL.
Hammond, Wiliam A, Jr., Frankford, DE
Lukeman, Edward B, Saylorsburg, PA
Anderson, Mchad, Erie, PA
Steward, Gale A “Stew’ Quakertonn, PA
Hecker, Paul A, Seymour, IN
Rossell, James H, Jr.,, Churchill, PA
Ruth, M Virginia, Chestertoan, MD
Marquardt, Christopher D, Mars, PA
Knight, Aifred R, Erie, FA
Flickinger, JoonW, Harrburg, PA
Davis, Jares R, Brmingham AL
Capehart, Bamey L, Gainesville, AL
Seese, Nelson M, Bridgenater, VA
Dennard, Jmy Q, Pineview, GA
Stevens, Frank H, Cordova, TN
Kelly, Vit R, Hntsville, AL
Singletary, Norman E, Orando, FL
Harris, Dianne, Hoschton, GA
Schober, David A, Brentwood, TN
Creed, Jack W, Knoxville, TN

Rose, George D, Jr., Lynchburg, VA
Grutchfield, George C, Petersburg, VA
Shaw, Dick, Menphis, TN

Snell, Michalene Y. ‘Mkie”

Granite Falls, NC

Miller, Mary R, Port Saint Lucie, AL
Shortridge, Eovard J,, Marshall, NC
Dail, Lewis Q, Dalzell, SC

Fulford, Paul C, Huntsville, AL
O’Berry, Emie, Citra, FLL

Robinette, Paul B, Fainiew NC
Carr, Paul D, Jacksonville, AL

Cross, Harlan E.“Gene]' Jr., Cekton, VA
Strieter, H Dale, Cocoa Beach, AL
Kitchens, Thama \, Winter Haven, FL
Henley, Eugene C, Greensborg, NC
Kuebler, Herman J., [,

Berkeley Lake, GA

Dial, Mary J., Gadsden, AL
Rosenbalm, Mchadl D, Marwille, TN
McLamb, Jery B, Benson, NC

KGAVUL

* NAWHL
<WB4YUW
WAYO
KHMZAT
A4ZC

¢ AASWE

Bennington, L Brock, Chattanooga, TN
Hatten, David G, Statesville, NC

Hipp, Hardd G, Cander, NC
Richmond, Edmun B, Allencdle, SC
Cummins, Larry, Shelby, NC
Burttram, Comay L, Nauvoo, AL
Sanford, Barbara A, Huntington, TX
Tackett, Henry A, Dellas, TX

Locke, BertramL, Bossier Gity, LA
Schwisow, Clyde“Ron)’ Mdand, TX
Bray, Mchael, Richardson, TX

Murray, Melcdm P, Starkville, MS
Tittle, Tm C, Hghland Village, TX
McFerrin, WH, Texarkana, AR

Hunt, Thomes E., Befton, TX

Kontak, Marv D, Toledo, OH

Viosca, Hary L, Jr., Mandeville, LA
Seitz, Charles A, Amarillo, TX
Williamson, Gary Beau, Richardson, TX
Babin, Mdhael C, Colurbus, OH
Young, Miam C.‘Lucky Suiphur, LA
Dunn, iw E,, Jr,, Albugueraue, NM
Pickle, Joon R, Granbury, TX

Tucker, Joe, Bartlesville, OK
Hickman, Robert E, Copperas Cove, TX
Davis, Theodore C, Redding, CA

Holt, Steven R, Pittsburg, CA

S®WDGEDY Wendling, Doug, Cordlla, NC

SKB7PI

Meyers, Ceoge L, Fresno, CA
Durham, Gerald K, Rpon, CA
Gorman, Frances G “Bob’ Lomita, CA
Hewitt, Robert G, Vacaville, CA
Pawelchak, Rorald M, Pacheoo, CA
O’'Mahoney, James C,

Sen Fandsoo, CA

Wheelock, RichardH,, La Jdla, CA
McRoberts, Harold G, La Pine, OR
McElmury, Peter C.,, San Frandisoo, CA
Bishop, Bemard L, LaMesa, CA
Balthrope, Robert J,, Bk Grove, CA
Miller, John W, Newport Beach, CA
Jameson, D Allen, Brooksville, VS
Zawodniak, Jonn W, Heber Gy, UT
Zawodniak, Vexine M, Heber City, UT
Dumford, Victor L, Washougal, WA
Mann, WilliamF, Cambridge, MA
Winter, Brian M, Selah, WA

Card, Robert D, Salt Lake Gity, UT
Moyes, Karen A, Layton, UT
Forsberg, Crarles A, Fortiand, OR
Kesauer, Mark K, Genddle, AZ
Jepsen, Loretta L, Eugene, OR
Kendall, Wiliam A, Kettle Falls, WA
Olmsted, Lyle D, Chehdlis, WA
Tannehill, Pauine M, Gendale, AZ
Preston, Karin, Troy, ID

®WDBCSP Jones, Ned A, Lorain, OH

S\V\BFDN
KDBINK

Scott, Richard L, Chesterland, OH
Van Sickel, David A, Carton, CH
Hardesty, Stephen B, Coumbus, OH
Johnston, David R, Tdledo, OH
McKenzie, Wayne, Lawrenceburg, IN
Johnson, WiliamQ, Dennison, OH
Rhodes, Jerry, Pauiding, OH
Lafevor, Ruth K, Sarford, M
Forster, Randoiph C, Bad Ae, M
Hassman, Bret, Cincinnati, OH
True, John F, Roscommon, M
Goodwin, Hardd R, Portsmouth, OH
Campbell, Genmn E., Whitehouse, OH
Schott, Joseph V., Wiliamsburg, M
Moore, Irad B, South Charleston, W

Poliman, John C, Troy, M
Schumacher, Henry H “‘Hank”
Waucondg, IL

Yokes, Ronald R, Grafton, W

Ward, James R, Gen Blyn, IL
Atkinson, Lonell G, Indanapaiis, IN
Kraus, Charles “Chuc’ Bloomington, IN
Krzywicki, Kenneth E,

Bk Grove Village, IL

Goodwin, John H, Machesney Park, IL
McNeal, Robert E, Tallula, IL
Pacejka, Frank M, La Grange Park; IL
Holderness, Russal L, Jr,

Columbus, IN

Ranney, Robert M, Minaukee, W
Vanderhoef, Rchard M, Madison, W
Schlotzer, Robert, Land O Lakes, FL
Kuhn, David E,, Syracuse, IN

Henke, Steven P, Notlesville, IN
Owen, Rand W, Byron, M
Gatwood, John J., Caldand Gy, IN
Leslie, JohnH,, Phoenix, AZ

Bowers, Don C, Bettendorf, 1A

Van Steenburgh, GemnL,

Great Bend, KS

Eberle, Cene P, Plato, MO

Olson, James Q, Tyrone, OK
Sanders, Mary M, Monison, MO
Stover, Robert K, Des Moines, 1A
Krause, AttaJ., Letr, ND

McMillan, James L, Topeka, KS
Headley, JohnW*“Jadk” Brookings, SD
Romig, Relph, Kincaid, KS
Blackstad, Edwerd M, Siespy Eye, MN
Barnaby, Roland E, Wichita, KS
James, Dale, Skeston, MO

Momsen, GenC, Quincy;, IL
Huss, Todd E, Topeka, KS

Smith, H Bruce, Saint John, NB, Canada
Brown, \emon A, Kenwood, ON, Canada
Poultney, Derick, Cambridge,

ON, Canach

Haynes, Hary W, Dorchester,
ON, Canaca

Nurnberg, Charles, Bracebricige,
ON, Canecla

Finley, WiliamF, Samia, ON, Canaca
Tilley, Devid, Ancaster, ON, Canada
Johnston, Walter D, Amprior,

ON, Canach

Olsen, Eric, WWest Rouge, ON, Careca
Rock, Ansil, London, ON, Canada
Coverley, James G, Kincardine,

ON, Canaca

Leach, Douglas E, Stittsville,

ON, Canaca

Back, J. Edwin, Soldotra, AK
Glasmacher, Reter, Werl, NW Germany
Fraser, Ross A, Nanroming,

NSW Australia

In February 2020 QST, we incorrectly listed
Richard B. Rogers, N1TURO, as a Silent Key.
We regret the error.

4 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.
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IG-9700 | All Mode Tri-Band Transceiver

* VHF/UHF/1.2GHz e Direct Sampling Now Enters the VHF/UHF
Arena ® 4.3" Touch Screen Color TFT LCD  Real-Time, High-Speed
Spectrum Scope & Waterfall Display ® Smooth Satellite Operation

IC-7851 | HF/50MHz Transceiver

 1.2kHz “Optimum” roofing filter ® New local oscillator design
Improved phase noise ® Improved spectrum scope ® Dual scope
function » Enhanced mouse operation for spectrum scope

IC-7700 | HF/50MHz Transceiver

The Contester's Rig ® HF + 6m operation ® +40dBm ultra high
intercept point « IF DSP, user defined filters » 200W output power
full duty cycle  Digital voice recorder

IG-7610 | HF/50 MHz All Mode Transceiver

« Large 7-inch color display with high resolution real-time spectrum
scope and waterfall » Independent direct sampling receivers
capable of receiving two bands/two modes simultaneously

IG-7300 | HF/50MHz Transceiver

* RF Direct Sampling System ¢ New “IP+" Function ® Class
Leading RMDR and Phase Noise Characteristics ® 15 Discrete
Band-Pass Filters ® Built-In Automatic Antenna Tuner

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

PORTLAND, OR
(800) 765-4267

DENVER, CO
(800) 444-9476

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

IC-R8600 | wideband Software Defined Receiver

* 10 kHz to 3 GHz Super Wideband Coverage * P25, NXDN™,
dPMR™, D-STAR Mode « Large Dot Matrix LCD Display w/
Quick Spectrum Scope = SD Card Slot = Remote Control
Function

IG-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

IC-2730A | VHF/UHF Dual Band Transceiver

* VHF/VHF, UHF/UHF simultaneous receive ¢ 50 watts of output on
VHF and UHF * Optional VS-3 Bluetooth® headset  Easy-to-See
large white backlight LCD » Controller attachment to the main Unit

IC-2300H | VHF FM Transceiver

* 65W RF Output Power  4.5W Audio Output « MIL-STD 810 G
Specifications ® 207 alphanumeric Memory Channels e Built-in
CTCSS/DTCS Encode/Decode ® DMS

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® 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

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 e 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
Output » IP54 & MIL-STD 810G-Rugged Design
Against Dust & Water 19 Hours of Long Lasting
Battery Life » 200 Memory Channels, 1 Call Channel
& 6 Scan Edges

IC-R30 | Digital/Analog Wideband Xcvr

* 100 kHz to 3.3 GHz Super Wideband Coverage
P25 (Phase 1), NXDNTM, dPMRTM, D-STAR Mode
® 2.3" Large LCD Display & Intuitive User Interface
* MicroSD Card Sot for Voice & Data Storage * USB
Charging & PC Connection

ID-51A PLUS2
VHF/UHF D-STAR Portable

* RS-MS1A, free download Android™ application
* New modes for extended D-STAR coverage ¢ ||
Terminal Mode & Access Point Mode allow D-STAR
operation through Internet » DV & FM repeater search |
function » Dplus reflector link commands

O
ICOM

PLANO, TX
(877) 455-8750

ONLINE STORE
WWW.HAMRADIO.COM

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

**Except 60M Band.

assist you. If the first line you call is busy, you may call another. Prices, specifications and descriptions subject to change without notice.

“**Frequency coverage may vary. Refer to owner's manual for exact specs. *' Optional UX-9100 required. OST APRIL 2020 The Icom loga is a registered trademark of lcom Inc. Toll-frea including Hawai, Alaska and Canada. All HRQ 800-lines can



FTDX5000MP Limited | 200w HF + 6M Xcvr

« Internal Power Supply * Two Totally Independent Receivers
« Super Sharp “Roofing” Filters « High Performance Yaesu
Custom- designed 32-bit Floating Point DSP « True Analog
Meter Precision

FTDX3000 | 700w HF + 6M Transceiver

* 100 Watt HF/6 Meters » Large and wide color LCD display «
High Speed Spectrum Scope built-in « 32 bit high speed DSP
/Down Conversion 1st IF

FT-991A | HF/VHF/UHF All ModeTransceiver

Real-time Spectrum Scope with Automatic Scope Control «
Multi-color waterfall display « State of the art 32-bit Digital
Signal Processing System « 3kHz Roofing Filter for enhanced
performance 3.5 Inch Full Color TFT USB Capable « Internal
Automatic Antenna Tuner « High Accuracy 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
Generation Scope Displays 3-Dimensional Spectrum Stream

ANAHEIM, CA
(800) 854-6046

OAKLAND, CA
(877) 892-1745

SAN DIEGO, CA
(877) 520-9623

BURBANK, CA
(877) 892-1748

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 Qutput with Efficient Dual Internal Fans « 32-Bit IF DSP
Provides Effective and Optimized QRM Rejection « Large Dot
Matrix LCD Display with Quick Spectrum Scope « USB Port
Allows Connection to a PC with a Single Cable « CAT Control,
PTT/RTTY Control

FT-857D | uitra Compact HF/VHF/UHF

* 100w HF/6M, 50W 2M, 20W UHF « DSP included * 32
color display * 200 mems * Detachable front panel (YSK-857
required)

™o

FT-2980R | Heavy-Duty 80W 2M FM Transceiver

«» Massive heatsink guarantees 80 watts of solid RF power «
Loud 3 watts of audio output for noisy environments * Large
6 digit backlit LCD display for excellent visibility » 200 memory
channels for serious users

FTM-100DR | C4FM FDMA/FM 144/430 MHz Xcvr

» Power Packed System Fusion Transceiver « High Audio
Output Power » Rugged Powerful Transmitter « Integrated 66ch
High Sensitivity GPS » 1200/9600 APRS Data Communications

® RETAIL LOCATIONS - Store hours 10:00AM - 5:30PM - Closed Sunday
® PHONE - Toll-free phone hours 9:30AM - 5:30PM
® 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

WWW.HAMRADIO.COM

MOST OF USA!

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 C4FM/FM 144/430MHz Xcvr

* System Fusion Compatible « Large Front
Speaker delivers 700 mW of Loud Audio Qutput
» Automatic Mode Select detects C4FM or Fm
Analog and Switches Accordingly « Huge 1,105
Channel Memory Capacity « External DC Jack
for DC Supply and Battery Charging

FT-3DR C4FM/FM 144/430 MHz Xcvr

* High Res Full-Color Touch Screen TFT LCD
Display » Easy Hands-Free Operation w/Built-
In Bluetooth Unit » Built-In High Precision
GPS Antenna « 1200/9600bps APRS Data
Communications » Simultaneous C4FNM/C4FM
Standby « Micro SD Card Slot

FT-65R | 744/430 MHz Transceiver

Compact Commercial Grade Rugged Design
Large Front Speaker Delivers 1W of Powerful
Clear Audio = 5 Watts of Reliable RF Power
Within a compact Body * 3.5-Hour Rapid
Charger Included « Large White LED Flash-
light, Alarm and Quick Home Channel Access

FT-60R | 2m/440 5W HT

«Wide receiver coverage * AM air band receive
» 1000 memory channels w/alpha labels *
Huge LCD display * Rugged die-cast, water
resistant case « NOAA severe weather alert
with alert scan

YAESU

The radio

WOODBRIDGE, VA
(800) 444-4799

SALEM, NH
(800) 444-0047

PLANO, TX
(877) 455-8750

ONLINE STORE
WWW.HAMRADIO.COM

*On most orders over $100 in the cantinental US. (Rural locations excluded.) Contact HRO for promation details. Toll-free including Hawaii, Alaska and Canada. All HRO 800-lines can assist you. If the first ine you call is busy, you may call another. Prices, specifications

and descriptions subject to change without notice.



ABR Industries LLC
8561 Rayson Rd.
Houston, TX 77080

713-492-2722 s
www.abrind.com

Buy With Confidence

ABR Industries manufactures all assemblies in our Houston
facility, guaranteeing quality control from start to finish.
Being a critical component of your system or station, it’s important
to know where and how your coax cable assemblies are built.

Featured Product
ABR Cables with Ferrites Installed

ABR Industries now offers factory installed ferrites as an option
on ABR100 (.100”) to ABR600 (.590”). All cables are 100%
tested and available for immediate shipment. Cores range from
1 MHz to 1 GHz. Standard Connector options are UHF, N-Type,
BNC, SMA, TNC, and Mini-UHF. Custom lengths, special
connector types, and special cable types are available too.

Visit us at abrind.com or call 713-492-2722 for questions, data
sheets, or any support you may need to make the most out of
your shack.

Struggling to find the right
jumper from your
radio to your feedline?

: Tired of being stuck with a poorly
" made jumper that falls apart after a month?

ABR Industries can give you the ease and
confidence that you're buying the right
assembly that works just as hard as you do.
We can help you maximize the performance
of your radio, amplifier, RF test device,

or SDR. Call for advice, a quote, or check
out our custom cable quote under our product
information tab.

Ham RADbIc

OurLET

Radiowserld

universal
radio inc.

GigaParits

www.gigapa

INDUSTRIES

American Built & Reliable
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The ARRL

Repeater Directory
2020 Edition

® Updated! 28,000+ listings.

B World’s largest printed directory
of repeater systems,

® Listings for US and Canada,
organized by state/province,
city, and operating mode.

® Digital repeaters including
FUSION, D-STAR, DMR, NXDN,
and P25 systems.

® VHF/UHF and microwave band
plans included.

® Spiral "lay flat" binding (size: 6" x 9").

B Public service volunteers: include
this printed directory with your
emergency ‘go kit.'

B Make it yours! Cover includes
space to personalize your directory.

The ARRL Repeater Directory
2020 Edition
ARRL Item No. 1267
Only $19.95

Also Available:

RFinder - The World Wide Repeater Directory
web service and apps. RFinder's steadily growing
worldwide repeater database now includes more
than 55,000 repeaters in more than 175 countries.

Online Repeater
Directory of ARRL

Subscribe.RFinder.net A RFinder

Ay
H) ARRL 5o

v ” www.arrl.org/shop



I C O M FIRST IN TECHNOLOGY
Be Active: IC-705

Your New Partner for Field Operations

HF/50/144/430 MHz All Mode, with D-Star DV

RF Direct Sampling System

Real-Time Spectrum Scope and Waterfall Display
Large Touch Screen Color Display
Compact and Lightweight‘Dtiiiggn -

BP-272 Battery Packo 8 L. DC External Pow
Maximum Output r 10 W (13.8 V.DC), 5 W.(BP-272]
Bluetooth® andWire“s Capabllities

Full Equipped D-STAR Functions

Optlonal Backpack, LC-192IdealfoREieldOperations

[e]

—- e L COM — . HEIHFEIUHE ALL MODE TRANSCEIVER IC=705 i

TWIN PBT _ () - OF 8 5:13 ©MULTI @R
/ % [FsB | FIL2 \MP1 MN NB NR AGC-M RIT / N =
. 4 VFOA - .
Y VOX ' b
\ 7 U 7 0 50 993

S 1. 3.5 ¢ 3 ——— \

. POWE; Po l — 25 [ RIT - - J

BK IN_
VOX CALL

714

704 706 708 710 7.12 796 718

<= EDGE HOLD CENT/FIX EXPD/SET

AF/RF/SQL

\ SCAN

MENU FUNCTION M.SCOPE QUICK EXIT

. HF/50/144/430 MHz
New |C_705 Coming Soon

f ¥ in ™ © WWW.ICOMAMERICA.COM For the love of ham radio.

©2020 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. All other trademark remain the property of their respective owners.

All specifications are subject to change without notice or obligation. 31358

As of Jan. 2020 this device has not been approved by the Federal Communications Commission. This device may not be sold or leased, or be offered for sale or
lease, until approval of the FCC has been obtained.

<SSB/CW/RTTY/AM/FM/DV> 10 W TRANSCEIVER




Transform)youriaudiorand hear.more:clearly::
..w:th a bhl DSP noise cancelmg product’

- Powerful high perfomance audlo processmg system
~— - - 20W audio and parametric equalisation on all units

- DSP noise canceling and Bluetooth versions available

- Fine-tune your audio to maximise your enjoyment

- Simple control of all DSP functions

EQ20B-DSRPIQSTiDec}2019/review:=easy-to-useldevice
that/improvesithelaudioiclarity/oflamateurisignalsg

! 0§ bl
P Fulﬁﬁﬁ&iﬁ%ﬁ&iﬁ?&’ﬁép” "
noise canceling in-line module
Mo

0 r stereo inpu and

oved NES10-2MK4 s

‘audio power and i

t test bhi DSP noise
cancelling (8 to 40dB)

- Up to 65dB tone reduction
- Function switch on top of
speaker for ease of use
- Power on, filter on and
audio overload LED

[Manufactured]inlthell kbylbhillftal

Dual In-Line

DX enciNeerING
DXEngineering.com -1-800-777-0703

Still Struggling With
Your 20-Year-Old
Repeater Controller?

CURE RFI NOW

RFI Kits—Home, Mabile or Portable operation
Audiofhome theater, AM Broadcast, Marine/RV, Ham Radio,
Consumer Electronics, Computer, Solal Systems, Garage Doar,
Grow Lights, Sprinkler, KVAC, LED, Ethernet/Cable TV/DSL

Ferrites—Toroid Rings, Snap-on, Slip-on
On-line tutorials show you how to stop RFI from 100 KHz to
2000 GHz - Groug discounts, OEM, dealer, quantity pricing

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

Noise Filters—reduce radio noise, work more DX
AC/DC power, coax noise filters, wall wart, generator

Antenna Kits—Feed Line Chokes & Transformers
BULLET™ end fed antennas from QRP to Kilowatts on all bands

Download FREE RFI Tip Sheet

Palomar-Engineers°.com
760-747-3343

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

RF Tromformen Typl "

HF Amplifiers
We stock the complete parts
list and PC boards for the
Motorola amplifier designs

HF Bmuhlnd RF Transformars
210 30MH2z

featured in their Application HF Power
Notes and Engineering z = Splitter / Combiners
Bulletins CCI Communication 2 to 30MHz
2 Port
ANTTSL (2] ANTED (200W) Concepts, Inc. PSCoL coow  pEP
AN77SH (20W) AR305 (300W) 508 Millstone Drive, Boavorcrook, OH 45434-5840 PSC-2H 1000W PEP
AN7EZ  (140W) AR313 (300W) Email: cei.dayton @ pobox.com 4 Port
EB63A (140W) EB104 (00W)  (xpl] 2 com U PSC4L 1200w PEP
EB27A  (300W) AR347 (1000W) . 7o . @& T  PSC4H 2000W PEP
= Phone (937) 426-8600 = PSC-4H5 5000W PEP
El=- FAX (937) 429-3811 =-
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Easy to use portable
in-line noise
cancelling unit with

simple “real tlma”

DSP functions

ngh-performance audio processing

Wou

oise on all bands so
eak signals clearly!

m E&O.E.

June 27 - 28, 2020
www.arrl.org/FieldDay




Your Roadmap
to Radiosport!

Amateur Radio Gontesting
for Begmners

Your

" Radiosport B =

CQ Contest...CQ Contest...
Contesting is one of the most
exciting aspects of Amateur
Radio. It's called "radiosport"
because it really is a sport —a
competition to see who can
contact the most stations in an
allotted amount of time.
Regardless of the size of your
station, you can compete, too!

Everything you need to
get started

® Equipment advice

B Operating guidance

= Software suggestions
® Digital contesting tips
...and much morel

Wiritten by radiosport veteran
Doug Grant, K1DG, this new
book will put you on the path to
competitive excitement.

Amateur Radio Contesting
for Beginners
ARRL Item No. 1243
Only $27.95
Member Price Only $24.95

\%’/ www.arrl.org/shop

R/Z\ b ARRL 2WATEGR RAbio®

EXPERT LINEARS  Expertlinears@Att.net

. s Expertlinears.com
/fzé/"l(,‘a LLC f > _'1 Distributor for the Americas

Fully Automated Solid State Linear
Power Amplifiers

Most Technologically Advanced in the World!

_ A Expert 1.3K-FA
Expert 2K-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.

Sales & Expert Amps Service  See EVENTS
on our

K SPE Factory Trained over 8 years Website
* Warranty/Non Warranty Service/All SPE Amps

E t 1.3K FA PRODUCT REVIEW
P July 2016 asT ORDER CABLES
Kc5pcb2@Att.Net

EXPERT LINEARS AMERICA, LLC
PO Box 1224, Magnolia, TX 77353
Contact: Bob Hardie W5UQ 281-259-7877

Authorized Distributor for gzg) Linear Ampilifiers

SVISIT US
Day, on [%Uamv@mtlon

April 2020

fwww I2rif.com
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Discover a Better Way to Program Your Radio

F=E Installation for RT Systems
PRI R R T 3 Radio Programmers
: = Get an up-to-date installer through
any Internet connection...
No CD required.
w Don't have internet? Call us to
complete installation.
w Find software updates in the

programmer under the “Help” tab.

e E——

—— __ __ | Stop wasting time with
= ! other programmers.

|

- Explore all your radio can do by seeing the

features on the computer screen.

ions you struggle to set from the face of the radio
p and saved in the Programmer, then

0 the radio.

= | PBsvstens

" Tigertronics SignaLink’ USB )

When it comes to sound card interfaces. nothing beats the Operate the WSJT-X FT8 mode plus most other
SignaLink USB's combination of performance, value, and sm"";.‘,.‘;’f mﬂ:&;;c;:"g"(‘:%,VF:)KI?;';‘EO';V":;"SSTV'
ease of use! Whether you’re new to Digital operation, or an '

experienced user, the SignaLink USB’s built-in sound card,
front pancl controls, and simplified installation will get the
job done right the first time—and without breaking the ® ZEEn
bank! The SignaLink USB supports virtually all sound card .‘n‘ng(ILllI/t' UsSB
digital and voice modes. and works with wvirtually all :

radios. It 1s fully assembled (made in the USA!) and comes
complete with printed manual, software, and all cables,

ARRL Audio News

"2

'lL‘.,

% nx oLy

Visit our website today and see what all the buzz is about! i o
" EFT(DﬂiLE (800) 822-9722 Order yo'ur SignaLinft today at
Grants Pass, Oregan (541) 474-6700 wWWWw. t,gertron'cs_ com
\ Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527 /
The NEW EZ HANG
Square Shot Kit De bc-Oﬂ A weekly summary of
www.ezhang.com ( Electronics. Inc. Amateur Radio news highlights
Suggestions from thousands of 2 in a fifteen-minute podcast,

HAM'S and Cable installers around
the world, led to a complete
redesign of the EZ Hang. Custom
designed for YOU, the user in mind.
Now safer and easier to use, you will hit your mark
every time, with less chance of misfires hitting the
yoke.
SEE US AT DAYTON HAMVENTION?®
MAY 15" - MAY 17"
FOR A GREAT DEAL!

$99.95 + $9.05 for shipping when paying by check [k LU CLCRY

B wﬁ?,‘_‘;‘:ﬁg:g_i‘:m === M Full Line of Crimp'érs&
' EZ HANG |visa RF Connectors at...»

75 Goldfinch Way
Capon Bridge, WV 26711 www.Debcoelectronics.com

updated every Friday.

Enjoy ARRL Audio News
anywhere: on your smart phone or
tablet, your local repeater, iTunes,

or stream it on the go!

RF Patch
Cables

www.arrl.org/arrl-audio-news

A
/A\. ’ @ national association for
{ ,:. ARRL :vATEGR RADIO
4
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Free Catalog/Dealers/Manuals Online - Visit: www.hy-gain.com or call toll-free 800-647-1800

The First Choice of Hams Around the World!

HAM-IV - $709.95
The Most Popular Rotator
in the 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
PSI for maximum reliability.
Precision indicator potentiometer.
Ferrite beads reduce RF susceptibility. Cinch plug
plus 8-pin plug at control box. Dual 98 ball bearing
race for load bearing strength and electric locking
steel wedge brake prevents wind induced movement.
North/South center of rotation scale on meter, low
voltage control, max mast 2'/16".

HAM-VI - $809.95 with DCU-2

HAM-VII - $959.95 with DCU-3

B eations

TAILTWISTER

SERIES Il - $869.95

For Large Medium Antenna Arrays
up to 20 sq. ft. wind load.

Has 5-second brake delay, Test/
Calibrate functions. Low temp grease,
tough alloy ring gear, indicator
potentiometer, ferrite beads
on potentiometer wires,
weatherproof AMP

connectors plus 8-pin plug at
control box, triple bearing race
with 138 ball bearings for large load bearing,
electric locking steel wedge brake, North/South
center of rotation scale meter, low voltage control,
216" max mast. MSHD, $139.95. Above tower
heavy duty mast support. T2X, HAM-IV, HAM-V,
HAM-VI. Accepts 17/s-25/8" OD.

T-2XD2 - $979.95 with DCU-2

T-2XD3 - $1039.95 with DCU-3

.. |

hygalno HF Rotators

CD-45I11 - $499.95

For antenna arrays up to 8.5 sq. feet
mounted inside tower or 5 sq. ft. with

mast adapter.

Low temperature grease good to -30 F
degrees. New Test/Calibrate function.
Bell rotator design gives total weather

protection, dual 58 ball
bearing race gives
proven support. Die-cast
ring gear, stamped steel
gear drive, heavy duty,

trouble free gear train, North center scale, lighted
directional indicator, 8-pin plug/socket on control
unit, snap-action control switches, low voltage
control, safe operation, takes maximum mast size
to 2'/1s inches. MSLD light duty lower mast support

included.

CD-45D2 - $599.95 with DCU-2
CD-45D3 - $659.95 with DCU-3

T

Wind Load Capacity (inside tower) 15 square feet Wind Load Capacity (inside tower) 20 square feet Wind Load Capacity (inside tawer) 8.5 square feet

Wind Load (w/mast adapter) 7.5 square feet Wind Load (w/mast adapter) 10 square feet Wind Load (w/mast adapter) 5.0 square feet

Tuming Power 800 in.-Is. Turning Power 1000 in.bs. Turning Power 600 in.-bs,

Brake Power 5000 in.-Ibs. Brake Power 9000 in.-lbs, Brake Power 800 in.-lbs.

Brake Construction Electric Wedge Brake Construction Electric Wadge Brake Construction Disc Brake

Bearing Assembly Dual racef96 ball bearing Bearing A bly Triple race/138 ball bearings Bearing Assembly Dual race/48 ball bearings

Mounting Hardware Clamp platelsteel U-bolts Mounting Hardware Clamp plate/steel U-boits Mounting Hardware Clamp piate/steel U-bolts

Control Cable Conductors 8 Control Cable Conductors 8 Control Cable Conductors 3

Shipping Weignt 26 Ibs. Shipping Weight 31 lbs. Shipping Weight 22 1bs

Effective Moment (in tower) 2800 ft.-lbs Effective Moment {in tower) 3400 ft.-lbs Effective Moment {in tower) 1200 ft.-lbs
AR-40 - $399.95

Hy-Gain Programmable DCU-3
Digital Rotator Controller
DCU-3 - $499.95

Hy-gain DCU-3 Digital Controller lets you program 6 beam headings!
Gives you full automatic or manual control of your hy-gain HAM or
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

New!

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'/1s inch maximum
mast size. MSLD light duty lower

mast support included.

AR-40 Rotator Specilleatislill

Wind Load Capaciy (insi ‘ f
coasts to a stop before the brake re-locks -- greatly reducing damaging overshoots and extending rotator life. S kil i) T bet
Simply press Left and Right buttons for full manual control and fine tuning. Wind Load (w/mast adapter) 1.5 square feet
Bright blue LCD shows current, dialed in and computer controlled beam headings in one degree increments Turning Power 350 in.-lbs.
and your call. Brake Power 450 in.-lbs.
Calibrate lets you accurately match your display to your true beam heading. Has USB/RS-232 ports for
computer control. Adjustable LCD sleep time. Field upgradeable firmware. 8.5Wx4.3H x9D", Brake Construction Orsc Brake
110 VAC. Order DCU-3X for 220 VAC. Bearing Assembly Dual race/12 ball bearings
" . DCU-2 Digital Rotator Controller - $459.95 Mounting Hardware Clamp piatefsteel U-bolts
Like DCU-3, but less programmable memories. 110 VAC. Control Cable Conductors 5
Order DCU-2X, for 220 VAC. —
Shipping Weight 14 1bs.
Effective Moment (in tower) 300 ft.-lbs

AR-500 Rotator/Controller - $169.95
UHF/VHF/6-Meter, MFJ-1886 Rotator/Controller and
_ Remote. For use of small VHF/UHF, 6M, TV, FM, the
MFJ-1886 wide band receiving loop and other light-
weight ham antennas. Rotator is built in a weather-
proof one piece cast aluminum housing with precision
all metal gears, steel thrust bearings and
automatic braking. Includes rotator,
controller, remote, clamps, and all
hardware.AR-500 remembers up to
12 directions even after a power
outage! Use remote control or direct
console. Displays location and relative
position.

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.

YRC-1 - $369.95

Hy-gain YRC-1 -- more features, more robust, far less prone to lightning
damage. Costs less than repairing!

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

HAMIV_DCU3_052113_QST_090619DS
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Free Catalog/Dealers/Manuals Online - Visit: www.mfjenterprises.com or call toll-free 800-647-1800

MFJ...the World Leader in Ham Radio Accessories!

MFJ Best Sellers!

Dual Band Mag Mount Antennas

‘ MFJ-1724B

2-Meter/440 MHz  MFJ-1724B
This antenna is 95
perfect for your dual 529'
band mobile or HT. Powerful 3'/2 inch
magnet holds firm at highway speeds,
rubber guard, 19" black stainless
steel whip, low SWR, excellent gain,
300 Watts PEP, 12 feet coax with
PL-259. Free BNC adapter.

O] V1

MFJ-281
$13.95
MFJ-281

Clearest speech you ever heard!
3" speaker, 8W, 8 Ohms, 6’ cord,
3.5 mm plug.

oy

MFJ-1729

Power*Gain™ MFJ-1729
Ham Radio’s most 544 95
powerful dual

band antenna

gives whopping gain on

440 MHz and 2-Meters! Low SWR.
27'/2" stainless steel Slimline™
radiator minimizes wind vibration for
less SWR flutter for longer range,
better readability. 12’ coax, PL-259,
Heavy duty magnet mount.

MFJ-1728B

5/8 Wave MFJ-1728B
2/6 Meter $ 95
Mobile 29'
Full 50-inch

5/8 Wave gives you maximum
possible gain of any single element
antenna on 2-Meters. On 6-Meter
“magic band” you get a powerful
signal with its high-performance
low SWR full 1/4 Wave. 300 Watts
PEP, heavy duty magnet, 12 feet
coax, stainless steel radiator.

MFJ Super—Strong Magnet Mounts W|th CoaleL-259

MFJ 5-inch Magnet

Best Seller!

These jetblack 5-inch super
strong magnet mounts have
17’ coaxial line terminated
with PL-259 connectors.
S0-239 (BS) or NMO (BM) for
your VHF/UHF antennas or
3/8-24 threaded (BT) for your HF
hamstick antennas with a 3/8-24 threaded
connector.

MFJ-335BS - SO-239

MFJ-335BM - NMO

MFJ-335BT - 3/8 - 24 For HF sticks

$16.95

Each

$29.95

3 ft. coax pigtails on 2-port side.
VHF/UHF Hi-Gain Antennas

9"0‘, D. A. MFJ-1402, $34.95.

Foldo VHF/UHF RuffRiderJunior™.Premium,
F:atu:ee?r short 16'/2" antenna fits in any garage on

any auto. /4 Wave on 2 Meters, '/2\Wave,

B. MFJ-1412, $34.95,
B. VHF/UHF RuffRider High Power™,
le. Just 40" long handles full 200 Watts. Great
| for high power mobile amp. 'fz Wave, gain
on 2 Meters, 5/s Wave, great gain on 440
MHz. Black or chrome.
| C. MFJ-1422, $34.95.
VHF/UHF RuffRider High
Gain™. 41"z inch long antenna gives
| extra gain with little height increase. Handles
I 150 Watts. /2 wave with good gain on 2

Black or chrome.

D. MFJ-1432, $59.95.

VHF/UHF RuffRider Hyper

Gain™. 627/2" brute gives whopping gain
on 7/8 Wave 2-Meters, 58 Wave and a
MONSTER gain on 440 MHz. MFJ will rock
your ham radio world! 150 Watts, Use
tri-magnet. Black or Chrome.

A.
l

HF/VHF/UHF 200 Watt Duplexers

Use separate HF/VHF and 440 MHz
MFJ-916B UHF antennas with single transceiver OR
use two separate HF/VHF and 440 MHz
UHF transceivers with a single HF/VHF/
UHF antenna. Heavy-duty diecast enclosure houses low/high
pass networks that separate/combine HF/VHF/UHF signals.
Low loss SO-239s. 50 Ohm ports. MFJ-916BC, $49.95

gain on 440 MHz. 100W. No foldover. B or C.

Meters, /s wave, excellent gain on 440 MHz.

MFJ 3-inch Magnet

3-inch Black Magnet
Antenna Mounts

17-foot coax is terminated with PL-259
connector. Choose SO-239 (BS)

or NMO (BM). For VHF/UHF light-

weight antennas. $1 2-95
MFJ-333BS Pictured Each

MFJ SMA/BNC G _40
Cables Cc. &
Release strain on your ‘*ﬁ‘ ﬁ} _-::.-,

HT'’s antenna connector!
3 ft. flexible, mini coax with SO-239

$16.95
Each

connector.
A. MFJ-56128 SMA Male.

B. MFJ-5612SF SMA Female Wouxun/Baofeng.
C. MFJ-5612B BNC Male.

Compact 1.8-200 MHz

glass eliminates the need for springs or guys.

Black anti-static jacket protects loading coil, blends with any vehicle.
Stainless steel whip is adjustable for lowest SWR. Push it down to park
in the ﬁ\rage or fully extend it for maximum efficiency during mobile

opera

Includes allen wrench and complete tuning and matching instructions.
Handle 250 Watts PEP. Whips are 7 feet fully extended, and collapse to

about 4 feet for easy storage.

Simply screws into any 3/8 x 24 female mount for quick bandchanging.

Get them all for great band coverage!

1.8-200 MHz SWR/Wattmeter

gWR/\mattrgleter has EUC:’EfB“ &
ross-Needle meter. Read forwar

reflected power and SWR simultaneousl $64 95
Perfect for mobile/portable. 30/300
Watt ranges. Built-in meter light. SO-239s.

31/aW x 3'/4H x 37/4D". MFJ-842, $64.95 covers
140-525 MHz, 15/150 Watts.

MFJ Mobile HF Ham Sticks

Each is ruggedly constructed. A heavy duty 4 foot, */s inch diameter fiber-
glass rod; a nearly indestructible .125 inch diameter PH-17-7 stainless steel
whip and chrome plated brass fittings will give you years of service. It's
sleek, low profile construction has low wind loading and its semi-rigid fiber-

MFJ Triple 5-inch Magnets

Goliath™ - Ultimate Strength Magnet
Three super-strong 5-Inch Magnets make up this
MFJ Goliath™
Tri-Magnet Mount.

1/4" thick steel

triangle base. 17’ coax.
Select SO-239,
NMO, 3/8-24
antennas.
Caution:
once on, it's
difficult to get off!
MFJ-336S - SO-239
MFJ-336M - NMO
MFJ-336T - 3/8 x 24

Each

MFJ-822
1.8-200 MHz

MFJ-842 140-525

MFJ-1675T - 75 Meters
MFJ-1660T - 60 Meters
MFJ-1640T - 40 Meters
MFJ-1630T - 30 Meters
MFJ-1620T - 20 Meters
MFJ-1617T - 17 Meters
MFJ-1615T - 15 Meters
MFJ-1612T - 12 Meters
MFJ-1610T - 10 Meters
MFJ-1606T - 6 Meters

$19.95-521,95
Each

60-75 Meters
$29.95 each

— 3/8-24 Ham Stick Mounts —

MFJ-343, $11.95.

%
o

MFJ-342T, $11.95. l
3/8-24 HF horizontal or =% — ~ -~

MFJ-344, $11.95.

Tough 3/8-24 hard Like MFJ-342T, but
mount for permanent vertical 1/4 or 1/2 inch "r 'Y horizontal pipe
installation. ==y Ppipe or mirror mount. mount.

visa Bl -y PayPall

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 m Tech Help: (662) 323-0549 ® FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. ~ kdl

Ll
M

* 1 Year No

Add s.hippln%'1 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_1724B_101008_QST_040819DS



The Radio Club of
Junior High School 22

Brmgmg Commumcatlon to Education Smce 1980

z?

DONA TE 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 WB KJ
PO Box 1052 ca" Now 516'674'4072

New York NY 10002 emall: crew@wb2jkj.org www.wb2jkj.org

LARGE Tactical Radio Carrier M Air Boss Antenna Launcher | Radio Direction Finder

,,,,,,,, Fits: K3 500 KN2C DF2020T Kit
B 1C-7200 Useful for 100~1000MHz
. 1C-7300 Map Plotting Program ¢
' FT-991A On Google Earth™ } = )
gggg with GPS Data 7
o 5 On Sale $398
“Tac-Comm.com f&%egrz www.kn2c.us . -

NATIONA
r(\,\T” L
’“UR\M —

OUARIER CENTURY WIRELESS ASSOCIATION, INC 1

If you have been a licensed radio amateur for 25 or more years,

please join the Quarter Century Wireless Association, Inc

To sign up or renew, visit www.gcwa.org/join-renew.php
or contact om@qgcwa.org

QCWA’s Connecticut Chapter 149 invites you to be a part of a
local fellowship in your area or state — as well as at the national level.

/19' \ -
If you are in or visiting Connecticut and the Southern New England region, <§.~”’ ARRL AMATEUR RADIO
please visit www.qcwa149.org or write to k1mg@gcwa149.org. \/ 7§ Www.ar rl.org/ncj
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MFJ-1234 . . . Remotely operate your

transcelver from anywhere in the world!

MFJ-1234 Use nearly any
$ 9 5 transceiver with
3 1 9 CAT control, old
or new.
Operate all

modes SSB, CW, FM, digital.
WSJT-X, Fldigi are installed.
Control from anywhere via the in-
ternet using any browser -- radio,
rotor, CW keying, VolIP, digital
modes, logging, spot monitoring,
callbook lookups, more.
Look-up calls using included FCC
database or optional QRZ subscrip-
tion.
Monitor DX spots for unworked or
unconfirmed calls.
Design, maintain multiple 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.

Apple iPhone connected to
RigPi Station Server from
anywhere via the Internet

RigP) Iraasmsmed Howard Nurse, WEHN.
spbery Pi s a trademark of
m Raspborry Pl Foundaion,

https://www.mfjenterprises.com/
Product.php?productid=MFJ-1234
Remotely operate your station!
Use any web browser on your
mobile phone, iPad, tablet, laptop,
desk-top even a Kindle!

Single-click updating, I/Q Input for SDR
radios, onboard VoIP server gives outstanding
2-way audio.

Includes email, word processing, spread-
sheet programs, 1000's of Linux programs,
including many for ham radio. Modify, pro-
gram RigPi Station Server features using a
text editor.

HARDWARE
RSS is a Raspberry PiTM computer running
Linux and RigPi Keyer and Audio boards.
RigPi Keyer uses K1EL WinKeyer3 integrated
circuit for keyboard/paddle input. RigPi Audio
is used for VolIP for remote, digital modes and
I/Q spectral display (Panadaptor).

RADIO/ROTOR SOFTWARE
RSS radio/rotor control uses Hamlib, a library
of over 200 radios, 30 rotors. MFJ-1305RP,
$24.95. 5V, 3A Pwr Supl.
MFJ-1234SD, $49.95. RigPi operating
system on SD card.

TECH HELP
+ RigPi forum is https://rigpi.groups.io
« RigPi website is https:/rigpi.net

MFJ CW Reader and Keyer Combination

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're still learning the code! Sends and reads 5-99
WPM.

Automatic speed tracking. Large 2-line LCD
shows send/receive messages. Use paddie or
computer keyboard.

MFJ Pocket-Size CW Reader"' and Code Tutor

= MFJ-461, $109.95. displays CW to 99 WPM. Serial port lets you dis-
@: Place this tiny pocket size  play full screen CW text on your computer monitor
i - == MFJ Morse Code Reader

with your computer and terminal program. Tiny
near your receiver’s 21/4x31/4x1", 51/2 oz. Fits in your shirt pocket,
speaker and watch CW take it anywhere. Use 9 Volt battery.
turn into solid text mes-

sages as they scroll
across an easy-to-read
LCD. No cables to hook-up, no computer, no in-
terface, nothing else needed! Practice by copying
along with the MFJ-461. Learn the code and in-
crease your speed as you instantly see if you're
right or wrong. Eavesdrop on interesting Morse
QSOs from hams all over the world MFJ's
AutoTrak™ automatically locks on, tracks and

Easy menu operation. Front
panel speed, volume controls.

4 message memories, type
ahead buffer, read again buffer,
adjustable weight/sidetone,
speaker. RF| proof.

MFJ-551, $29.95. RFI suppressed
keyboard, a must to avoid

RFI problems.

MFJ-418, $109.95.
Morse Code Tutor. Leam
Morse code anywhere! Copy
letters, numbers, prosigns or
any combina tion or words or
QSO0s. 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 $4995

Practice sending Morse code.
Telegraph key, code oscillator,
speaker on heavy non-skid steel

. base. Volumeftone controls. Use 9V battery.
¥ @il MFJ-550, $19.95. Key only.

MFJ-564 lambic Paddles $10995
Deluxe lambic paddles. m “

Tension/contact spacing
adjustments, steel beanngs

precision frame, non-skid feet. Chrome (MFJ-564) or
Black (MFJ-564B).

e oo

MFJ-407E Deluxe CW Keyer $1199

MFJ Curtis-Keyer has all keyer - =
modes, dot-dash memories, jam-
proof spacing, weight, sidetone, built-

in speaker. Speed, weight and tone controls and tune,
semi-auto and on/off switches are on the front panel.

MFJ-401E Econo CW Keyer $9495

Front-panel volume/speed
controls (8-50 wpm), tune switch.
Internally adjust weight/tone. Solid
state keying. Tiny 4 x 2 x 3'/2
inches.

$239.95

(Keyboard, Paddle
Not Included.)

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. nl ‘

MFJ CW KEYER/READER
L4684

DU 4WEV  MExte e

Eamnma

Plug & Play FT-8 and all
Digital Modes!

MFJ-1204,
$119.95.
Plugé&Play all digital
modes! Specify your
radio when ordering
and just plug USB
cable into your computer. Download free software
from internet and operate: FT-8, JT4, JT-65, JT6M,
FSK441, WSPR, PSK-31, EchoLink, APRS, CW,
RTTY, packet, Amtor, more. Easy-to-set transmit/
receive levels. Transformer isolated audio, PTT
sensing eliminates adjustments. Universal, never
obsolete.

MFJ-561 Tiny lambic paddle $3495
Tiny lambic paddle is just

& ™ 13/aW x 34H x 1%/4D", just 2/2 oz.
\ ™ Precision paddle formed from

phosphorous bronze, rugged metal

- base, non-skid rubber feet, wired.

MFJ-422E Keyer/Paddle $22995

MFJ 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.

Y = RS i JeayRal)

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.

MFJ-1234_101118_QST_110719DS

« 1 Year No Matter What™ warranty + 30 day money back guarantee (less s/h) on orders direct from MFJ



Dayton Hamvention®
Amatepr Radio, The Future

May 15 - 17 2020

Get Your Tickets Online NOW!
$26 in advance or $31 at the gate

e Exhibits & Flea Market
e Forums & Activities

hamventlon OFQ -« networking & More!

ARRL at 2020 Hamventlon®

TR hational assoct

More Info at
www.arrl.org/expo
Highlights Store Event App
ARRL-sponsored activities, Join, renew or extend your Download the ARRL events
exhibits, representatives, ARRL membership, and get app to find booths, exhibits,
special guests, DXCC card the latest publications and forums, maps, hourly prize
checking, and more. Field Day merchandise. drawings, and more.

)
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MFJ SDR TIR Protection Switch

Turn your SDR into a panadapter to see entire bands on frequencyiwaterfall displays...

= An inexpensive wide-band SDR dongle receiver lets you see
ME & entire bands on frequency/waterfall computer displays!

S \ MFJ-1708B-SDR I : L) s :
‘ i generating splatter, what's in the DX window, how wide
Seceiver s Switeh $ 1 1 995 your audio is or what frequencies are clear, it's all right
b R sl ‘ there! While receiving on your transceiver, MFJ-1708B-SDR switches your
i~ . SDR to your antenna showing the entire band. On transmit your SDR is
" 5 ‘ switched out and grounded to protect your SDR. PTT and a failsafe RF
A
ANT

CTRL

If you want to know where the activity is, who's

sense switches MFJ-1708B-SDR. For HF/VHF/UHF. Monitor multiple bands
with multiple SDRs and a multi-coupler.

MFJ-1708B-SDR-S, $129.95. SMA connector for your SDR.
MFJ-1708SDR, $99.95. Original model for HF/VHF.

B
S SDR REC XCVR

New B series improvements...

The original MFJ-1708 series used
one relay and wires to connect the
S0-239s. The new B-series uses four
relays and connectors on a single pc
board. This gives you > 50 dB isolation
at 300 MHz and > 68 dB at 50 MHz.

MFJ Low Noise VLF/HF Receiving Loop

Pull weak signals out of static crashes,
atmospheric, man-made and power line noise!

Hear signals 500 KHz to 30 MHz
cleaner, quieter than ever before!
Power line noise disappears. Rotate
its figure 8 pattern and its extremely
deep null to completely eliminate
an interfering signal or greatly peak
a desired one. Fully protected state
of-the-art Gali MMICs in push-pull
gives you a preamp with extremely
high dynamic range, low IMD and
25 dB of low noise gain. Excellent
performance on strong and weak

MFJ-1886
$28995

MFJ-1886TR

$33995

_ with built-in Transmit/

SWR < 1.16:1 at 50 MHz and < 1.75:1
at 450 MHz at the transmit port. Mute
output is a selectable short or open to
ground. Use “boat anchors” or modern
receivers or key a linear amplifier.
Receiver input protection prevents over-
load from nearby high power signals and

signals without overload. 36-inch ..
2 15

dia. loop. 1-in. OD 6061 aluminum. . .
Tuned Indoor SDR Active Outdoor Antenna
Active Antenna
Make your SDR receiver $1 7995 TV Handbook
come alive with HF says “MFJ-1024
signals, .3-40 MHz, is a first rate, easy-
terference with antenna, quiet,
MFJ-1020C tune- $411995 excellent dynamic
able indoor active antennal! range, good gain,
Untuned Indoor SDR 0L TR0 OGde,
- X
Active Antenna mounted 54-inch whip/pre-
MFJ-1022, $79.95.
0 and minimum noise. Covers
VLF to UHF signals. .05-30 MHz. Indoor unit: 20 dB
Noise-less feedback gives attenuator, gain control,
excellent low noise reception.
switches.
- MFJ RF Sense Transmit/Receive Switch
Ml Switches your antenna from receiver to transmitter

MFJ-1024 World Radio
while rejecting in- e, 20006 lo-operate active
Gain control, telescoping whip. very low noise factor,

/ amp gives maximum signal
Hear weak, noisy
2 receiver and 2 antenna
Handles strong signals.
using a relay. Shorts your receiver to ground

ME J-17B, during transmit. Use RF sensing with adjustable
$119.95.

delay or PTT line. Has selectable open/short mute.

from receive to transmit. A hybrid
splitter on SDR models reduces loading
effect and gives > 15 dB isolation
between the SDR REC and XCVR
ports to reduce interference.

The original MFJ-1708 series is still
available.

MFJ wideband SDR Discone Antenna
Receives 25-1300 MHz

MFJ ultra wide-band Discone Antenna
receives 25-1300 MHz. Perfect for all band
SDR reception. Covers 10, 6, 2 Meters,
220 and 440 MHz and 33/23 CM ham
bands and everything in between. It is
excellent for monitoring multiple bands
simultaneously using multiple SDRs and a
multi-coupler. Also test any transmitter
50-1300 MHz using a single discone and
single coax. Handles 200W. Includes

50 feet coax, stainless steel elements and
mounting hardware.

MFJ-1866, $59.95. Like MFJ-1868
but transmits 144-1290 MHz. Coax and
mounting hardware not included.

HF SDR Preselector

MFJ LW/ MW/SW SDR

Tuneable Preselector/Tuner
MFJ-1040C Highly rated -
lets you copy series-tuned

weak, noisy MFJ-1040C MFJ-956 boosts

SDR signals 95  your desired =

from 1.8 to 54 $139 gignals while MFJ-856
MHz. Greatly tunes out and greatly rejecting  $7995

reject out-of-band interference.
Up to 20 dB gain. Has gain
control. Cascode FET/bipolar
transistor gives low noise, high
gain without overloading.
Switches for 2 antennas and 2
receivers. SO-239s. Has 20 dB
attenuator. Automatically by-
passes when transmitting or use
PTT. 61/2W x 2'/2H x 4D inches.

interference and preventing
serious overload. Greatly
improves reception 0.15 to

30 MHz. Incredibly effective
below 2 MHz. Super easy to
operate, select band and tune!
Bypass tuner and ground
receiver switch positions.
Compact 2 x 3 x 4 inches.
S0-239 connectors.

MFJ-1707B,
$119.95.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 ® Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. kil

Auto switch XCVR between 2 antennas
Switches switches separate transmit and receive
antennas on transceivers with only one antenna port.
Example: Efficient 75M dipole for XMIT and MFJ-1708B
low noise MFJ loop for receive -- no static crashes!

o > e == [Raypaiy

* 1 Year No

Add shippin%| 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_17088-SDR_032818_100819DS



Join or Renew your
ARRL Membership

Discover the benefits!

' MOSLEY

ANTENNAS

AIRCRAFT GRADE ALUMINUM
ELEMENTS & BOOMS and

STAINLESS STEEL HARDWAR; Ca I I 8 O 0 g 5 R, 40 1 6
| ss“wlgNG° REQUEST A CATALOG

are no match for :
www.mosley-el ronics.com
Mosley Quality! osley e; I'ect onics.co

..built to last! www.mosleyelectronics.com

wwvu.SWOpMyRigs.cum
Modular Rig VGA-Cable Mobile Separation Kit

W LRZARS B) NGA Capy,
"By hams, for hallls * K2ZHZO » KM6LLL

‘ Shach or Car
EU2200| 10% more powerful... ‘::“‘.7’2-“

just as light and as quiet as previous model. Swop rigs without wver changing cables

Microcomputer-controlled sinewave inverter: Orie.cablé nielecis L Sulvagt g o saoie o mocll
4 5 parrs 5 > £89.99 complete with 15' U able,

clean sine wave- making it ideal for use with e A:d:‘ L L‘C >

frequency-sensitive electrical equipment such as
computers and radio equipment

Eco-Throttie: only runs at necessary speed to
power what you are running- reduces noise and
fuel consumption!

HODA e, Gt T pove

GENERATORS (800)-832-7365

Fnergy Choi | ANTENNA
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MF) Portable Antennas!

Cover HF bands with one single EFHW, no tuner needed!

% : * End-Fed Half-Waves (EFHW) MFJ-1982MP, $79.95. 300 Watts
MEd 198MP’ 37995 resonate on halfwave fundamental  Restricted space, 80-10M. 132 ft.
frequency and even harmonics. 80- MFJ-1984MP, $69.95. 300 Watts
10 Meters - no traps, stubs, res- Restricted space, 40-10M. 66 feet.

onators. Broad-band matching
: MFJ-1982HP, $109.95. 800 Watts,
}\G%ntifggpggl?:{lesng%é%w Sl high power, 80-10 Meters, 132 feet.
SN llons cm’;memoi-se MFJ-1984HP, $89.95. 800 Watts,
! high power, 40-10 Meters. 66 feet.

radials or feedline required
* Nearly invisible, no-tangle MFJ-1982LP, $59.95. 30 Watts
QRP, 80-10 Meters. 132 feet.

black Teflon insulated radiator wire.
* Weather and U/V resistant. MFJ-1984LP, $49.95. 30 Watts
QRP, 40-10 Meters. 66 feet.

Easy storage and transport.

+ Get on the air 80-10 Meters
with a single wire EFHW and one
center or end support. Fast, easy
set-up/take-down for portable use.

17’ Stainless Steel
Telescopic Whip

MFJ-1979, $69.95.
Premium stainless steel,
17 feet ext., 27" collapsed.

I Adjust length for full 1/4

|| wave antenna on 20-2M.
Use MFJ-67 loading coil
for 30/40/60/80M. For 3/8-
24 standard mounts.

33’ Telescopic
Portable Mast
MFJ-1910, $99.95. Fiber-
glass. 3% ft collapse, 3.3 Ibs.

BigEAR™ Dipole
MFJ-2289, $209.95. 7-55 MHz
portable, }4 ext., 28" collapsed,

—balun, 1kW 30/40M coil
BigStick™ Vertical
MFJ-2286, $119.95. 7-55 MHz
17" ext., 28" collapsed, mount,
counterpoise, 30/40M coil, 1k

BigEar™ Combo

MFJ |
BigEA sca Y
bag, pa ndle.

MFJ 10-40 Meters
Portable Antenna g
MFJ-1621, $119.95.
40-10M, telescoping -
whip: 54” extended, 22"
collapsed. Tuner, field
strength meter,
50’ coax.
200W
SSB/CW.

MFJ QRPocket ™

Loop Tuner
MFJ-9232,
$69.95. Drape a
wire around a
bookcase, win-
dow, tree or other
and attach to this MFJ QRP
Loop Antenna Tuner. It
becomes a 25 Watt multi-
band transmitting magnetic
loop! 40-10 Meters with in-
cluded flexible wire loop. No
ground, radials or needed.

MB

o~-é

o N

[ true mag loop, no rotat-
“ing contact butterfly
QRP Antenna Tuner

g

Single-band Rotat-
able mini Dipoles
MFJ-22XX, $69.95. pasepe
nghtwelght true
balanced mini-

dipoles for portable | Nl
15/12/10/6 Meters. Includes
MFJ-347, $24.95.

mount only. 1.25" mast size.
MFJ-2100, $109.95. =
dipole antennas in min-

and space limited use.
Choose: 75/60/40/30/20/17/
two HF sticks of your choice
and dipole mount.
True isolated bal- @
anced dipole o
4-Band Octopus
Antenna Hub 2t
Turns pairs of hamsticks
into four fully balanced
utes! Any bands: 80-2M,
440 MHz. Balun, single coax

™ feed, no antenna tuner needed.
1 Perfect for fiberglass pole on

tripod at any height. Eight
3/8-24 connectors for antennas.

Box Fan Mag Loop
MFJ-1780, $369.95.
Portable 2x2 ft. Carry
handle. 14-30 MHz
continuous. 150W SSB/
CW. High efficiency

capacitor, all welded. Fast/
slow tune remote control.

= MFJ-9201,
"l $59.95. Tunes
any antenna 80-
10 Meters, 25 W.
12-position hi-Q
inductor, tune/bypass, anten-
na and transmitting matching
variable capacitors, BNC
connectors. Tiny 4Wx2°/sHx
1'/2D inches -- MFJ-9201, rig
and antennas easily fit into a
backpack or briefcase for
vacation, SOTA, hikes, etc.

-

~MFJ-1936T, $44.95.

MFJ Walk-About

80-6M Antenna
MFJ-1899T, $99.95.
Operate 80-6 Meters/WARC
bands. BNC attaches direct-
ly to your Yaesu FT-817,
Elecraft KX1/2/3, Icom IC-
705, Xiegu G-90, X5105. 12"
loading coil with wander
lead. 10-section telescopic
whip, 52” ext., 7" collapsed.
Whip unscrews for easy
carry and storage. 25 Watts.

MFJ-7703, $8.95. BNC/
PL-259 right angle adapter.
n

MFJ QuickStik™
Mount/Ground

Push into ground up to
4 ft., attach any HF/VHF
/UHF antenna with 3/8-
24 connector like a
hamstick or whip,

attach coax to SO-239,
operate! Use QuickStik™
as ground and/or use inclu-

ded 25 ft. counterpoise wire.

MFJ Manual Tuner
MFJ-945E,
$159.95.

=% 1.8- 60 MHz,
300 Watts PEP. Tunes
coax-fed antennas and ran-
dom wires. Lighted cross-
needle SWR/forward and
reflected Wattmeter. Bypass
switch bypasses tuner. SO-
239, wing nut post for
ground. Efficient, low loss
airwound inductor. Small,
8Wx2Hx6D inches.

10-band 80-2M

Mobile/Portable
MFJ-1699T/S, 79.95
HF: 80-10 Meters, VHF: 6
and 2 Meters. Low SWR,

200 Watts. Wander lead
changes bands.
Maximum height is 49.5§
inches. 3/8-24 or PL-
259. Whip unscrews at
base for quick storage.

~*——Hamsticks!
Choose: 75/40/30/20/
17/15/12/10/6 Meters. B
$19.95-$29.95 each.

20W Transceiver
449°°

Xiegu G-90, *
20-W SDR
Xcvr, .5-30
MHz, Auto-
tuner, SSB/CW/
AM/FM/Digital,de-
tachable front panel, 1Q out.
5W 160-6M Transceiver
Xiegu 5105, *599%. All modes,
DSP, ATU, 3800 mAH
battery, microphone.

Portable MFJ Tripods and Tripod/Masts

Black steel base forms strong braced equilateral triangles
on a side. Non-skid feet, strong, mast locks.
MFJ-1919, $109.95. 9% Ibs. Holds 100 Ibs. 1.4" dia. mast
extends 7.8 ft. Base spreads to 4.8 ft. 54"x6" dia. collapsed.
MFJ-1919EX, $179.95. Tripod plus 18’ fiberglass mast. 5’
collapsed. 1/8” wall, 3/4" dia. top, 1'/.” dia. bottom. 15 Ibs.
MFJ-1918, $69.95. Tripod: 6 ext. 38” collapsed, 6% Ibs.
MFJ-1918EX, $109.95. Smaller tripod with 9'/:’ fiber-
glass mast. 3.8 ft. collapsed. *."top, 1” bottom. 6.5 Ibs.

200W Auto Tuner

e MFJ-939,
m5159.95. Plug
and play auto

tuner for lcom, Yaesu,
Kenwood and others.
Automatically tunes any
antenna ultra-fast! 20,000
Virtual antenna memories,
matches 6-1600 Ohms, 1.8-
30 MHz, 2 to 200 Watts
SSB/CW. Radio interface
cable included, 2-year MFJ
warranty. 6'/2Wx1%:Hx7'/-D".

MFJ Enterprises, Inc. 300 industrial Pk Rd, Starkville, Ms 39759 ¥ Il *x ) ol Tl e

Phone: (662) 323-5869 * Tech Help: (662) 323-0549 ®* FAX: (662) 323-6551 8-4:30 CST, Mon.—Fn.
Add shipping. Prices and specifications subject to change. (¢) 2020 MFJ Enterprises, Inc.
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+ 1 Year No Matter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ inUSA



The Legend Continues
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Back in 1973, Kenwood introduced the first affordable HF radio to the world, the legendary TS-520... 27 years later, the TS-570D and the

TS-570S with 6 meters were by far the most popular HF and HF+6 transceivers on the market.

Be witness to the evolution of KENWOOD's pride and joy - the TS-590S HF transceiver - pushing performance and technology to its utmost
limit, with the receiver configured to capitalize on roofing filter performance and IF AGC controlled through advanced DSP technology.
Enter the TS-5905G. A new generation of high performance transceiver, with the type of high level response to meet DX'ers needs.

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

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

KENWOOD  comrspoman B
Fax: (310) 537-8235 www.kenwood.com/usa oot
ADS#38419
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Ham Radio Accessories!

MFJ Telescopic Fiberglass Masts

Portable, telescoping high-strength fiberglass masts extend way
up into the sky! Just pull out sections and lock.

Choose Lightweight-Light-Duty or Super-Strong Thick-Wall
models - 10 to 50 feet long. Each collapses to an easy-to-carry
size for true portability.

For quick put-up and take-down, light-duty models have Twist &
Lock sections and heavy-duty thick wall models use military style
QuickClamps™ or stainless steel hose clamps.

Use them for traveling, camping, at hotels, hamfests, field day,
DX-peditions. Put up full size full performance inverted Vee, dipole
or vertical antenna in minutes at heights that will snag you real DX.

Use multiple telescoping masts to make loops, quads, rotatable
dipoles even beams.

<«——— Light Duty Lightweight Fiberglass Masts
So lightweight you can take them anywhere!

MFJ’s most popular MFJ-1910 is 33 feet long, 3.3 Ibs.
MFJ-1910, $99.95. 33 ft., light duty w/top tie ring.
MFJ-1911, $109.95. 20 ft., light duty w/top tie ring.
MFJ-1913, $109.95. 28 ft., lightweight w/top tie ring.
MFJ-1915, $159.95. 25 ft., for heavier duty use.
MFJ-1916, $179.95. 34 ft., for heavier duty use.
MFJ-1917, $189.95. 43 ft., heavier duty w/top tie ring.
Super-strong .125” Thick-Wall Fiberglass Masts
Use for temporary or permanent wire antennas, small
beams or verticals. Best seller is 50 ft. long, just 26 Ibs.

18’ Telescopic

MFJ-1918EX, $109.95.
MFJ-1918 tripod has super strong
9.5 foot telescoping fiberglass mast.

mance on 40
halfwave on

Supports 100 pounds. 7.8 feet,

1.4 inch diameter mast. camping, field
4.5H x .5D feet collapsed. day, hamfest,
9.75 Ibs. DX-pedition.

MFJ-1918, $69.95,

Smaller tripod base spreads to
2.75 ft. Support 66 Ibs. 6 foot,
1" dia. mast. 3.2H x .3D ft.

collapsed. 6.75 Ibs. distortion.

MFJ Enterprises, Inc. 300 Industrial
Phone: (662) 323-5869 ® Tech Help: (662) 32

80-6 Meter

Mast & Tripod Antenna Isolated Dlpole _
Build your own =
g MFJ-2980 Yy
MFJ-1919EX, $179.95. i os I 506 Veter minidi-
Put your antennas up high any- mast tele- $1 1 5. pole using two HF
where with this super-strong 18 foot " "\ © 406 Meters mobile whips! Only
tﬁgjs:ggigng ﬁberglass maiﬂ ?ndd 31 fgot G MFJ-347 mount isolates
QuickClampa™ lower mast fo 5 foet, S°1-SUP- $169.% 0 U bahin o give a
Mast has thick 1/8 in. wall, .75" top, ~ P°ring > Yiie baanced dioaie ;
1.5” bottom dia. 15 Ibs. Steel tripod 9" perfor- 806 Meters Pravonts ratier, deiors MFJ.347
has braced trianale base, non-skid  Mance 80-6 Meter vertical revents pattern distortion,
g ) antehna in minutes noise pickup and RF radiation $24_95
feet, mast lock. from RF on coax shield. Solid

Quarter wave perfor-

3.8 feet collapsed. QuickClamps™. a?'\ﬂ Q
Thick 1/8 inch wall, .75" top, 1" bottom 2 d
diameters. 6.5 Ibs. %;;g‘g""
Tripods Only coil. Use
MFJ-1921, $199.95, Giant aniona
tripod base spreads to 8 feet! 30. 20. 15
Supports massive antennas. 12' 10’ 6 Meters
Adjustable length non-skid legs 600 Watts '
accommodates uneven ground SSB/CW.
surfaces. Optional foot :
anchors MFJ-1905, $34.95, see Use as
Tripod Anchors bottom right. temporary,
5.75Hx7D feet collapsed. 14 Ibs.  portable or
MFJ-1919, $109.95, Large permanent
tripod base spreads to 4.8 feet. antenna

for home, RVs,

Includes four
12 foot radials. Current
balun reduces feedline
radiation and pattern

Heavy Duty Models: All have QuickClamps™ ——»

MFJ-1908HD, $289.95 is 48 ext., 7.75-ft. collapsed, has

21/2" OD bottom, 1" OD top, seven 7.75-ft. sections, 24 Ibs.
MFJ-1906HD, $249.95 is 38' extended, 6 feet collapsed, has 2'/2"
OD bottom, 1" OD top, seven 6-foot sections, 24 Ibs.
MFJ-1904HD, $179.95 is 25’ extended, 4 feet collapsed, has 21/2"
OD bottom, 1" OD top, seven 4-foot sections, 14 Ibs.

MFJ-1904H, $159.95. 22" ext., 5’ collapsed, 9 Ibs. 2'/2" OD.
MFJ-1902H, $139.95, 10’ ext., 38” collapsed, 5 Ibs. 2'/2" OD

Standard Models: H models have QuickClamps™

MFJ-1906, $159.95/MFJ-1906H, $219.95, 33 feet, ext., 6 ft.
collapsed, six 6-ft. sections, 13 Ibs. 2" bottom, 3/4” top OD.
MFJ-1908, $199.95/MFJ-1908H, $259.95, 41' ext., 7.75 ft.
collapsed, six 7.75-ft. sect., 16 Ibs. 2" bottom, 3/4" top OD.

Mast Accessories

MFJ-1900, $79.95. Mount clamps mast to mounting pipe.
MFJ-138S, $69.95. 5 Military QuickClamps™. Fit 3/4” to 2" OD.
MFJ-13HD, $69.95. Extra set clamps, 1- 2'/2" masts.

Left: Stainfess Stee!
Hose Clamps recom-
mended for perma-
nent installations.
Fiberglass is slotted.

Right: UV protected
Military grade Quick-
Clamps.Guy 2 levels
when fully extended.

Mast Guy Ring Sets
Fits masts 31" to
1'/4" dia OD. MFJ-
Q 2830X, $9.95, fiber- |
glass; MFJ-2840X,
$12.95, aluminum.

MFJ “HamStick”

aluminum. Use mast up to 1'/2” OD.

3/8-24 Hamstick

. Mount 3/8-24 HF/VHF hamsticks

¥, MFJ-342T vertically or horizon-
5 tally on masts up to

. $15 2 1 inch. Built-in

&
“=={"p S0239 connector.

MFJ Balcony Mount

o Mount multiple HF/VHF

‘3 < hamsticks, verticals, dipoles
R vertically and/or horizontally
on your apartment/condo
balcony. High-strength air-
craft aluminum extends out
14", Two U-bolts mount up
to 1'/2" diameter.

Tripod Anchors
Securely anchor P
tripod to ground
with these 3
stainless steel
foot braces and
your stakes. For

Meters,

i 4

\ high winds, un- 4y 4 wF1905
level ground, tall gﬁ 95
antennas. Fits legs to X $34
11/2"0D.

Pk Rd, Starkville, MS 39759 VA Bl
3-0549 = FAX: (662) 323-6551 8-4:30 CST. ‘Mon:Fil.

MilE

Add SthDln Prices and specifications subject to change. ©2016 MFJ

MF)
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Enterprises, Inc.

1 Year No atter What™ warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ



THE ARRL HANDBOOK
FOR RADIO COMMUNICATIONS

Radio Experimentation, Discovery, and Innovation

The ARRL Handbook for Radio Communications is a benchmark for radio communications learning
and applied knowledge. It is the Handbook — written by radio amateurs for everyone with a desire to
advance the pursuit of wireless technology.

2020 Handbook
Choose Your Favorite Format

» Traditional softcover, six-volume shrink-wrapped book set, and
eBook digital editions are available.

» Material to support Amateur Radio activity from traditional
short- and long-wave frequencies through microwaves.

» Components, reference articles, material characteristics,
and guidelines for SDR design.

» New Projects and Content:

= Read the latest analysis of Solar Cycle 24, and
discussion of what we can expect from Cycle 25.

= Squelch the line noise from your ac
generator with an easy-to-build RF choke.

® Compare rotator ratings and learn how to
choose, install, and maintain rotators.

= Don't buy your next radio until you've read
the annual transceiver survey.

= Download supplemental content such as a high-voltage
switching power supply, a tunable RF preampilifier,
a 10-W audio amplifier and more.

Six-Volume Book Set Softcover Edition
ARRL Item No. 1137 ARRL Item No. 1076
Only $59.95 Only $49.95

For a complete list of new projects and content
visit www.arrl.org/arrl-handbook-2020

: ’ e national association for
%R 0. ARRVL :VATEGR RADIO®

o) www.arrl.org/shop = 1-888-277-5289
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MFJ Analyzers

MFJ-269D...280 KHz - 230 MHz plus 415-470 MHz plus 2200 Meters

New and improved. Now covers 280 KHz to 230 MHz and 415 to 470 MHz plus 2200 Meters!

Instantly gives you a complete

picture of your antenna.

Read SWR, return loss, reflection
coefficient, match efficiency at any

frequency simultaneously.
Read Complex Impedance

(280 KHz to 230 MHz plus 2200
Meters) as series equivalent resis-
tance and reactance (Rs+jXs) or as

magnitude (Z) and phase (de-

grees). Also reads parallel equiva-

lent resistance and reactance
(Rp#Xp).

Determine velocity factor,
coax loss in dB, length of coax

and distance to short or open in

feet (it's like a built-in TDR).

Coax Calculator™
calculates coax line length in

feet given degrees and vice versa

for any frequency and velocity
factor.

Measure SWR and loss of coax
with any characteristic impedance
(280 KHz to 230 MHz plus 2200
Meters) from 10 to over 600 Ohms.

Measures inductance in uH and
capacitance in pF at RF frequen-
cies, 280 KHz to 230 MHz plus
2200 Meters.

High contrast LCD gives precision
readings and two side-by-side ana-
log meters make antenna adjust-
ments smooth and easy.

12-bit A/D converter gives much
better accuracy and resolution than
common 8-bit A/D converters —
MFJ-269D exclusive!

Built-in frequency counter, battery
saver, low battery warning, Ni-Mh/
NiCd charge circuit. 4W x 2D x 6%
inches, 2 Ibs. Use ten double A
batteries or 110 VAC with
MFJ-1312D, $19.95.

Newl

MFJ-269D
$419.95

MFJ-269DPRO™
Analyzer

MFJ-269DPro, $459.95.
Like MFJ- 269D, but UHF
range covers 430 to 520 -E'
MHz to include commercial
industrial frequencies.
Rugged protective shell
protects knobs, switches,
meters, LCD for industrial/lab work.

MFJ No Matter What™ Warranty
Every MFJ Analyzer is protected by
MFJ's famous one year No Matter

What™ limited warranty. We will repair

or replace your MFJ analyzer
(at our option) for a full year.

More hams use MFJ analyzers than all others in the world!

MFJ-259D

Now Covers 280 KHz-230 MHz

World’s most popular and improved analyzers

MFJ-259D

$319.95

Super easy-to-use —
Read antenna SWR,
complex impedance, re-
turn loss, reflection coef-
ficient. Determine velocity
factor, coax cable loss in
dB, length of coax and
distance to short or open
in feet. Read inductance
in uH, capacitance in pF
at RF frequencies. Large
easy-to-see two line LCD
screen and side-by-side

New!

meters clearly display your information. Built-in
frequency counter, signal generator, Ni-Cad
charger circuit, battery saver, low battery warning
and smooth reduction drive tuning. More!

MFJ-223
1-60 MHz Color Graphic
VNA Analyzer

This pocket-sized wonder breaks the
mold for analyzer design with user-
friendly convenience, top notch accura-
cy, and a vivid TFT multi-color display.
Don't let the size fool you, MFJ-223 is
packed with all the VNA features and
performance you need!

* Single-frequency and swept-
frequency operating modes

plus 2200 Meters,

* Seamless DDS coverage with 280-Hz
resolution from 1-60 MHz

without missing a step
local interference

detects potential interference
* DDS generator precision signal source

2x2 inch non-glare TFT screen

MFJ-223

$319.95

* Truly accurate SWR, R, X, and Z measurements

* Smooth “skip-free” encoder tunes fast or slow
* Powerful +5-dBm stimulus generator overrides

* Field-strength meter measures local signals,

* Vivid 1600-pixel/inch color graphics on a

MFJ-225
1.5-180MHz continuous
Two-Port Graphic Analyzer

Out in the
field, MFJ-
225is a
compact
completely
self-contained
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 detailed data analysis and print out
stunning color-graphic plots to document your
work! Built-in back-lighted 3-inch LCD graphic
display. Make fine adjustments using full-
screen easy-to-view SWR bargraph, capture
vivid swept displays for SWR, impedance,
return loss, phase angle, more. DDS
generator.

MFJ-225

$339.95

MFJ-249D Analyzer
MFJ-249D, $279.95

If digital
display is all
ou need
FJ-249D
does every-
thing MFJ-
259D does
without analog
meters.

Visit:
www.mfjenterprises.com
or call
toll-free
800-647-1800

MFJ VNA Antenna Analyzer

MFJ VNA Antenna Analyzer covers

1 to 230 MHz, 1Hz resolution.
‘Frequency sweep plots: SWR,
Impedance, Resistance, Reactance, Phase
Angle, Complex Return Loss, Smith Chart
+Sign of reactance positively identifies
inductive or capacitive reactance *Amazing
accuracy with OSL (Open-Short-
Load) calibration - calibrate through
feedline/test cable at different frequencies and
store in memory. Measure directly or through
feedline with exceptional accuracy, correcting
for line loss/phase angle. Smith Chart
plots S11 magnitude/phase over any
frequency span. Capture screens in
32 memories to download to PC via USB.

MFJ-226

$379.95

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 = Tech Help: (662) 323-0549 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

MFJ SWR Analyzer Accessories

A. MFJ-29D/MFJ-39D, $39.95.
Carrying Pouch for MFJ -259D/2690D.

B. MFJ-92AA10, $39.95. 10-Pack
2500 mAh Ni-MH Supercelis.

C. MFJ-66D, $39.95. D!p coils, set of
two covers 1.8-230 MHz.

D, MFJ-731, $109.95. Tunable Analyzer
Filter, 1 8—30 MHz, for strong RF field:

E. MFJ-917, $39.95. 1:1 Current balun
for SWR Analyzers to test balanced line
antennas, other loads

F. MFJ-5510D, $15.95.12VDC cigarette
fighter adapter.

G. MFJ-7737, $9.95. PL-259 to BNC
Female.

H. MFJ-7727, $9.95. PL-259 to SMA
Female.

VISA ‘J G2 o fPayPail
fl

MK

Add shipping. Prices and specifications subject to change. ©2019 MFJ Enterprises, Inc.
« 1 Year No Matter WhatTM warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MF.J_2890_ANALYZERS2 061213 QST_110719DS



Available at:
MMETIMEWAVERIIINIT 2t e So0tr 5007

TECHNOLOGY INC. m R&L Electronics

M Quiet - hear what others miss!
M Proven USB Sound Card built-in
e M Precise FSK

I ; M Genuine K1EL Winkeyer CW IC

e W Complete - Six FTDI COM poris

M Universal Rig Control for every radio
B Works well with HRD, M110A, Fldigi,

FT8 & many more software programs

Na Vi gatOI' M Front-Panel Audio & CW controls

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

PTT
SRR R

gﬁ 4

Customize your PK-232 installation with our
complete line of upgrades, accessories and

cables.
100,000 sold - All-time top selling data controller!
PK-232SC + W Single USB connection to computer
. 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
M Packet with New Lower Combo Pricing M Computer isolated from radio
M Pactor for SC & DSP Upgrade! W Real FSK & AFSK
mCW M keyboard CW - send and receive
M PSK31 & all the Sound Card modes! M Dual Port - two radios at same time!

B ANC-4 Antenna Noise Canceller See & hear a demo on YouTube!

Kill Noise before it reaches your receiver!
Great for supressing power line noise, plasma TV
noise & many other local electrical noises.

M PK-96/100 USB Packet TNC

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

B HamLinkUSB™ USB-to-RS-232 Adapter W 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



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, 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 . ..

Tune your antenna at
your antenna
Get greatly reduced losses and high
efficiencies with long coax runs and
high SWR antennas with this new
¥FJ-998RT 1.5 kW Remote Antenna
uner.

Weather-Sealed

A tough, durable weather-sealed ABS cabi-
net with over-lapping lips, sealing gasket and
stainless steel chassis protects the MFJ-
998RT from all kinds of weather.

No Power Cable Needed!
No power cable needed -- remotely powered
through coax. Includes MFJ-4117 Bias-Tee

with on/off switch for station end of coax. Has
12 VDC jack for power cable, if desired.

Fully Protected

MFJ exclusive algorithms protect your tuner,
radio and RF power amplifier from damage.

Automatic inductor and capacitor limiting
prevents tuning extreme loads which can de-
stroy your tuner.

MFJ-998RT

$869.95

Bottom
Chassis

Your tuner will not tune if more than 75 Watts
with SWR greater than 3:1 is applied or if more
than 125 Watts is applied.

Tuner output is static electricity and lightning
induced surge protected.

MFJ exclusive StickyTune™

Very high SWR can fold back transmitter
power and prevent tuning caused by extreme
differences in loads (example: changing
bands and other conditions).

But MFJ exclusive StickyTune™ always
tunes with a simple on/off power cycle and
re-transmit.

Tunes Coax fed and
Wire Antennas

Tunes both coax fed and wire antennas.
Has ceramic feed-through insulator for wire
antennas. 2 kV Teflon® insulated SO-239 —
prevents arcing from high SWR.

High Power, Highly Efficient
A highly efficient L-network matches 6-1600

Ohms at full 1500 Watts legal limit SSB/CW
1.8 to 30 MHz with Hi-Q Ls, Cs.

600W Remote IntelliTuner™
MFJ-994BRT - perfect

for 600 Watt SSB/CW _
amplifiers like

Matches 12-800 @

Ohms. Coax/wire MFJ-994BRT

Ameritron's AL-811/

ALS-600/ALS-500M.

antennas, 1.8-30 MHz.

Fully weather-sealed for $459-95

outdoor use, Remotely powered through coax.

Tough, durable, built-to-last cabinet, 3"/4W x
3H x 144D inches, 4 Ibs. Includes MFJ-4117
BiasTee Power Injector.

200W Remote IntelliTuner™

MFJ-926B, 200 Watts

SSB/CW, matches 6-1600
Ohms, Coax/wire antennas,
1.8-30 MHz. Includes BiasTee.

MFJ-926B $329-95

300W Remote IntelliTuner™
MFJ-993BRT handles
300 Watts SSB/CW
and matches an extra-
wide 6-1600 Ohm
impedances. Coax/
wire antennas,

1.8-30 MHz. Fully
weather-sealed for remote
outdoor or marine use.

MFJ-993BRT

$339.95

Remotely powered through coax. Tough,
durable, built-to-last cabinet measures

9/sW x 3H x 14'/4D inches. Weighs just

4 pounds. Includes MFJ-4117 BiasTee Power
Injector.

MFJ No Matter What™ Warranty

One year No Matter What™ Warranty
30 Day Money Back Guarentee
(less s/h) on orders direct from MFJ.

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759
Phone: (662) 323-5869 = Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. Kl |

MFJ-998RT Learns as you Operate

As you operate, the MFJ-998RT automatically
tunes for minimum SWR and remembers your
frequency and tuner settings. The next time
you operate on that frequency and antenna, its
tuner solution is restored in milliseconds and
you're ready to operate!

Highly Intelligent, Ultra-fast Tuning

MFJ InstantRecall™ recalls stored tuning so-
lutions from 10,000 memories. For new fre-
quencies, MFJ Intelli-Tune™ measures your
antenna impedance and instantly determines
the correct matching components. If antenna
impedances cannot be measured, MFJ
AdaptiveSearch™ searches only the relevant
components that can match your antenna
giving you ultra-fast tuning.

Field upgradeable firmware. Requires 12-15
VDC at 1.4 Amps maximum or 110 VAC with
optional MFJ-1316, $29.95. Weighs 9.5 Ibs.
13"/4W x 6%/sH x 171/2D inches.

160-6 Meters 43 foot
Vertical Antenna

Operate all bands 160-6 Meters at full
1500 Watts with this self-supporting, 43 foot
high performance vertical!l Assembles in
less than an hour. Low profile blends in with
sky and trees -- barely see it. Entire length
radiates. Exceptional low angle DX
performance on 160-20 Meters and very
good performance on 17-6 Meters. Telescope
it shorter for more effective low
angle radiation on 17-6 M if de-
sired. One of these wide range
MFJ automatic tuners at the an-
tenna easily matches all bands
160-6 Meters. There’s no physical =~
tuning adjustments on the anten-
na -- you simply put it up!
Requires ground system, at least
one radial, more the better.
Includes balun and base mount.
MFJ-1932, $44.95. All band
ground radial system.

MFJ-2990

$399.95
visa, [ - B3 RepRel

Add shipping. Prices and specifications subject to change. ©2016 MFJ Enterprises, Inc.
= 1 Year No Matter WhatTM warranty « 30 day money back guarantee (less s/h) on orders direct from MFJ

MFJ_998RT_061512_QST_0920190S



THE ARRL ANTENNA BOOK
FOR RADIO COMMUNICATIONS

Showcasing 80 Years of Antenna Know-How

The ARRL Antenna Book for Radio Communications is a single resource covering antenna design,
practical treatments, and projects. It contains everything you need to understand how radio signals
propagate, how antennas work, and how to construct your own antenna system.

Limited Edition
Four-Volume Boxed Set

» Divided into more manageable volumes, all four books
come in a hard slipcase for easy storage and access.

» Build hundreds of antenna designs: dipoles, verticals, loops,
beams, and more.

» Antennas for radio communications across nearly
any frequency, mode, or circumstance you can think of.

» New Projects and Content:

= [ earn more about those highly popular
HF transmitting loops.

= See the all-new chapter on VHF/UHF antennas.
= Try building some new MF, HF, or 6-meter antennas.
= Discover the importance of grounding and bonding.

= Find out how to troubleshoot your antenna tuner
quickly and easily.

= Get the most out of your antenna analyzer.
= Design a high-performance Band-Optimized

Log Periodic Dipole Array.
Four-Volume Boxed Set Softcover Edition
ARRL Item No. 1144 ARRL Item No. 1113
Only $64.95 Only $49.95

For a complete list of new projects and content
visit www.arrl.org/arrl-antenna-book

. ‘ national association for
M) ARRL AVATEGR RADIo"

L “ www.arrl.org/shop » 1-888-277-5289

e
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World’s most popular 1500 Watt
Legal Limit Tuner just got
better - much better - gives
you more for your money!

New, improved MFJ-989D 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...the World Leader in Ham Radio Tuners!

MFJ Tuners

New, Improved MFJ-9890 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 quickly, smoothly and ac-
curately.

MFJ VERSA TUNER V

mOUETANCE
o113

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 119D 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.

More hams use MFJ tuners than all other tuners in the world!

MFJ-986 Two knob Differential-T™

mrJ-986 $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 472H x 10%/2D in.

MFJ-962D compact kW Tuner

MFJ-BZD $359.95

A few more dollars steps you up to a KW tuner for an
amp later. Handles 1.5 kW PEP SSB amplifier

input power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-driven turns
counter, pk/avg lighted Cross-Needle SWR/Wattmeter,
antenna switch, balun, Lexan front, 1.8-30MHz.
107/8W x 10%/sH x 47/2D in.

MFJ-969 300W Roller Inductor Tuner

Superb, AirCore™

Roller Inductor MFJ-969 $259'95
tuning. Covers 6 Meters thru 160 Meters! 300 Watts
PEP SSB. Active true peak reading lighted Cross-
Needle SWR Wattmeter, QRM-Free PreTune ™,
antenna switch, dummy load, 4:1 balun, Lexan front
panel. 10'2W x 3'/2H x 9'/2D inches.

MFJ-949E deluxe 300 Watt Tuner
More hams use g

MFJ-948s than
any other antenna
tuner in the world!
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, dumm g load, QRM-Free
PreTune™ scratch proof Lexan front panel.

105/sW x 3112H 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-
30 MHZ, lighted

e . MFJ-941E $1 69 95

8 position antenna switch, 4:1 balun, 1000 volt capac-
itors, Lexan front panel. 101/2W 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

BWx 2Hx 60 in MFJ-945E $1 59 95

Lighted Cross-Needle SWR/Wattmeter. Lamp and

bypass switches. Covers 1.8-30 MHz and 6 Meters.

300 Watts PEP. MFJ-20, $9.95, mobile mount.

MFJ-971 portable/QRP Tuner
Tunes coax, balanced lines,
random wire 1.8-30 MHz. Cross-
Needle Meter. SWR, 30/300 or
6 Watt QRP ranges. Matches
popular MFJ transceivers. Tiny
6'2W x2'2Hx6Din. MFJ-971

.y |
$149.95

MFJ-901B smallest Versa Tuner

MFJ’s smallest (SW x 2H x 6D in.)
and most affordable wide range 200
Watt PEP Versa tunehl;.| Covgrs 1.?
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 m FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. ki

MFJ-902B Tiny Travel Tuner

Tiny 4'/>2W x 2'/aH 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 Cross-needle SWR/
Wattmeter and 4:1

balun for balanced lines.

7'/aW x 2%/2H x 23/4D 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.

mFJ-16010 $79.95

MFJ-9201 QRPocket™ Tuner

80-10 Meters, 25 Watts.

12 position inductor, tune/bypass
switch, wide-range T-network,
BNCs. 4W x 2%gH x 1'/2D inches.

MFJ-9201, $49.95 = Z
meJ-9201 $54.95

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

away RF ground MFJ-931 $ 1 29 95
directly at rig. MFJ-934, $249.95,

Artificial ground/300 Watt Tuner/Cross-Needle

SWR/Wattmeter.
vsa (23

5T v

] = [RayRal)

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_MFJ-986_100708_QST_092019DS



Alpha Delta Antennas,
the Premier line of Antennas.
Designed With Unparalleled Performance,
Efficiency, Static Voltage Discharge
Protectors and Severe Weather Survivability.

Add $15.00 s/h for U.S. orders, or check your dealer. Exports quoted.

The ISO-RES™ Isolator-Resonator, coils use the windings for L, and
the inter-winding capacitance between turns for the C to perform band
separation or loading, depending on the band. This is a very unique
concept, custom designed by Alpha Delta to avoid lossy “traps”.

Alpha Delta custom designed Model DELTA-C center insulator
employs the Model SEP molded gas tube static voltage bleed-off
protector on the back of the Model DELTA-C (shown above). Used
in Models DX-CC, DD, and EE multi-band dipoles and mono-band
dipoles for extra protection.

n Stainless Steel hardware and high tensile strength 12 GA insulated
solid copper wire used in all models for survivability in severe environ-
ments. We do not use weaker 14 GA wire as in other designs.

n Alpha Delta products are made in the U.S. in our IS0-9001 certified
production facility for top quality.

n Check WEB site for SSB/CW ICAS power ratings. All models have
50 ohm SO-239 connector.

n Model DX-CC, 80-40-20-15-10 meters, 82 ft. long parallel dipole

.............................................................................................. $180.00 ea.
n Model DX-DD, 80-40 meters, 82 ft. long single wire dipole
.............................................................................................. $150.00 ea.
n Model DX-EE, 40-20-15-10 meters, 40 ft. long parallel dipole
.............................................................................................. $160.00 ea.
n Model DX-LB, 160-80-40 meters, 100 ft. long single wire dipole
.............................................................................................. $180.00 ea.

n Model DX-LB Plus, as above but adds 20-15-10 meters.
Parallel diPOIE .........everuirieiriererieiienieieereseesanssesesssesinsnesensnessans $210.00 ea.

NOTE: Models DX-LB/LB Plus require the use of a wide range tuner.
Check WEB site.

Also available from Alpha Delta dealers.

www.alphadeltaradio.com
for product technical details, installation requirements,
pricing, dealers and contact information
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2020
ARRL / TAPR
Digital
Communications
Conference

September 11-13
Charlotte, North Carolina

Make your reservations now
for three days of learning and
enjoyment at the Charlotte
Airport Hotel. The Digital
Communications Conference
schedule includes technical
and introductory forums,
demonstrations, a Saturday
evening banquet and an
in-depth Sunday seminar. This
conference is for everyone with
an interest in digital
communications— beginner
to expert.

Call Tucson Amateur

Packet Radio at:
972-413-8277,

or go online to
www.tapr.org/dcc
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MFJ...the World Leader in Ham Radio Accessories!

MFJ Cobweb Antenna

6-Bands: 20/17115/12/10/6 M...Outstandmg Performance!

Now Includes
6 Meters!!!

NEW!
40-6 Meters

Elri

MFJ-1838

$459.°5

—

MFJ-1836

$269.95

300W SSB/CW

MFJ-1836H

$299.95
- _f_\woow#sa/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 /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 20/1 7/15/12/10/6 Meter Hexbeam

MFJ-1846

$559.95

20/17/15/12/10/6 Meters

MFJ-1848

$779.95

Includes 40/30 Meters

New MFJ HexBeams deliver solid gain and directivity on
20/17/15/12/10/6 Meters with two elements on each band.

MFJ uses an updated G3TXQ element configuration for excellent gain,

MFJ Isolator and 1:1 Balun

MFJ-915, $39.95 Stop
RF traveling down coax
line, painful RF “bites” and
erratic operation. 1.5 kW
1.8-60 MHz. 2W x 5H".
S0-239s.

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 Ibs.

11 ft.turning radius.

MFJ-1848, $779.95. 8 Bands:
20/17/15/12/10/ 6M, 2-elements
per band; 40/30M, single
elements, full 1500W. 28 Ibs.

14 ft. turning radius.

www.mfjenterprises.com

MFJ 2-Pos. Antenna Switch

MFJ-1702C, $49.95.
2-position antenna
switch has center .
ground, auto grounding
of unused position,
handles 2.5 kW PEP
and works to over 500 MHz. Lightning
surge protection. Quality SO-239
connectors, heavy duty diecast.

MFJ-1704, $109.95. Like
MFJ-1702C but has 4 positions.

3-Element Hexbeam

Six Stacked
Monobanders!

MFJ-1856

$729.95
|

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-45Il, $449.95.

MFJ G5RV Antenna

MFJ-1778, $69.95. ;

G5RV anter:na covers @ Q‘)
160-10 Meters with N
antenna tuner. 102 ft. )

long. Inverted vee or

sloper. Use on 160

Meters as Marconi. 1500 Watts.
Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end
insulators. Hand-soldered. Add coax,
some rope and you're on the air!

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759 V54 [&ll % TR
Phone: (662) 323-5869 & Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri.

Add shippil
+ 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_1835_021417_QST_110819DS



“The Northwest’s Largest Ham Convention”

“PAC

ARRL Northwestern Division Convention

June 5-7,2020

Seaside Convention Center - Seaside, Oregon
[ Workshops Fri. - Seminars & Exhibits Sat. & Sun. j

Banquet NO SALES TAX VE Testing
New Products Flea Market Tables
IN OREGON . oy -
DX & YL Luncheons Commercial Exhibits
Near the Beautiful Pacific Northwest Ocean Beach
GENERAL INFORMATION EXHIBITOR INFORMATION
Wayne Schuler, AI9Q Warren Winner, W7JDT
360.892.5580 ¢ info@seapac.org 503.644.0752 e exhibitors@seapac.org

For more information about SEA-PAC visit www.seapac.org [Ki

Fun and affordable kits from
Antenna

& | KENWOOD

Tracacjector BN See our selection of quality
Tonna Dippar il Kits starting at §5

www.qrpkits.com

Introducing the TH-D74A for the ultimate
in APRS and D-STAR performance. ettt

134390 (999
KENWOOD has already earned an enviable 42,85590 ﬂggu
reputation with the TH-FGA handheld transceiver.
And now it has raised the bar even further with
the new TH-D74A. While still a Tri-bander it
now has a TNC, APRS, D-STAR and a GPS!
With a wide band receiver it's the perfect goto
radio from Prepper to Extra Class -

g j Support/Distribution

www.kenwood.com/usa  (310) 639-4200 Fax: (310) 537-8235 | T ——

SuperbHeadsets.com
800-634-0094

Warren Gregoire & Associates, Lafayette, CA ~ Since 1986
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MFJ...the World Leader in Ham Radio Accessories!

MFJ Low-Noise Receiving Loop

Work DX and ragchew through horrendous noise!

MFJ-1886

$289.95

Receive Loop with Bias-Tee

Pull weak signals out of static crashes,
atmospheric, man-made and power line
noise!

Clearly hear signals 50 KHz to 30 MHz you
never knew existed. Power line noise and static
just disappears.

MFJ-1886 drastically reduces noise and inter-
ference by receiving the magnetic field and re-
jecting the electric field. Rotate MFJ-1886 receiv-
ing loop to totally eliminate interfering signals or
greatly peak desired signal.

AR-500

Antenna Rotator
Perfect for MFJ1886/1786/1788

Excellent antenna and preamplifier balance
gives deep null.

State-of-the-art push-pull Gali MMICs pre-
amp gives you high dynamic range, low IMD and
25 dB of low noise gain. Gives excellent strong
and weak signal performance without overload.
Fully protected preamplifier -- magnetically
coupled voltages up to 40V and capacitively
coupled voltages up to 20V will not damage pre-
amplifier. Output is protected from transmission
line surges induced by distant lightning.

Use anywhere, inside or outside. RF signal and
power goes through your 50 Ohm coax.
Ruggedly built to withstand extreme weather.
1-inch OD dlamﬁter 6061 aluminum tubing. 36-
inch diameter. 22 Ibs. SO-239. Use masts up

00000 -

IP3is +15 dB. 2dB noise figure. Built-in Bias-Tee
powers receiving loop through coax. SO-239s.
Use 12 VDC or 110 VAC with MFJ-1312D,
$19.95. RF tight, 7/4Wx1%Hx5D inches.

Switches between transmitting and re-
ceiving antenna. For radios with only
one antenna connector. Provides RF
signal and power through coax.

New! Multi-coupler/Bias-Tee
MFJ-1888MC,
$219.95. Connect four re-
ceivers to one antenna.
Receivers are fully isolated.
Each receiver port has
1-12 dB adjustable gain.

to 194 inches.
MFJ-1886, $289.95. Includes receive loop
and MFJ-4116 bias-tee to power MFJ-1886
through coax.
MFJ-1886TR, $339.95. Includes MFJ-1886
and MFJ-4113TR Bias-Tee/ Transmit/Receive
switch. MFJ-4113TR powers MFJ-1886 through
coax and switches between transmitting antenna
and receiving loop. For radios with only one an-
tenna connector.

MFJ-4116, $39.95. Bias-Tee provides
lRF signal and power through coax trans-

mission line. Send up to 1ADC up to

50 Volts.
MFJ-4113TR, $109.95. Bias-Tee with built-in
Transmit/Receive switch.

Super High Dynamic Range
High Gain Receiving Loop

New! MFJ-1888, $449.95.

32 dB gain from 50 KHz to

30 MHz. 20 dB gain at 80

MHz. IP3is + 30 dB, 1 dB

compression point is 23 New!

dB, noise figure is 1.7 dB. /
reduce overloading. oy i
Includes MFJ-1888MC re-

mote multi-coupler. Can be used with MFJ-
4113TR BiasTee/T/R switch and/or MFJ-
4116 bias tee. 36-inch diameter. 2 Ibs.

Built-in BCB input filters to P
S0-239. Use masts up to 1% inches.

Wlpe out RFI

MFJ-1026

| $239.95

Wipe out RFI, noise,

$159.95 Iloop, VHFIUHF, small HF
beams, TV, FM antennas.

Weather-proof one piece cast aluminum housing
with precision all metal gears, steel
thrust bearings and automatic brak-
ing. Includes rotator, controller, re-
mote control, clamps, hardware.
Memories for 12 directions! Digitally
displays position. 110/220 VAC.

MFJ 36-inch diameter
transmitting loop antenna
lets you operate 10-30 MHz
continuously including WARC
bands!

Ideal for limited space, HOA.

Work DX with low angle radiation
and local close-in contacts with high
angle radiation when mounted vertical-

ly. 150 watts.

Super easy-to-use! MFJ remote control
auto tunes to your desired band. Fast/slow
tune buttons, Cross-Needle SWR/Watt meter lets you
quickly tune to your exact frequency. No control cable needed.

World’s most efficient small loop antenna has all welded construction,

MFJ-1786

$499 95

MFJ Enterprises, Inc. 300 Industrial Pk Rd, Starkville, MS 39759

~MFJ Super High-Q™

3 interference from

o any direction at
any frequency with a 60 dB notch before it gets into
your receiver!
Eliminate power line noise, fluorescent lamps, light dimmers,
computers, TVs, lightning, motors, industrial processes.
Null out QRM on rare DX and work him! Null out local ham or AM
station to prevent receiver overload. Works on SSB, AM, CW, FM,
digital from BCB to lower VHF.

Plugs between antenna and transceiver. 12 VDC, 110 VAC with
MFJ-1312D, $19.95.

Transmitting Loop Antennas

welded butterfly capacitor with no rotating 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 prevent high voltage arcing.

Portable Loop

Nylon bearing, anti-backlash MFJ-1780,
mechanism, limit switches, $369.95.
continuous no-step DC motor gives  Box fan loop with
smooth precision tuning. Heavy- carrying handle,
duty ABS plastic housing has ultra- 24 x 24 x 5%4".
violet inhibitor. 20-10 Meters

Cover 40-15 Meters.
MFJ-1788, $559.95.

Like MFJ-1786 but covers 40-15
Meters continuous. Includes remote
control.

continuous, 150 Watts.
Fast/slow tune remote control.
Highly efficient all-welded
construction

visn [ =z () Ry

Phone: (662) 323-5869 = Tech Help: (662) 323-0549 = FAX: (662) 323-6551 8-4:30 CST, Mon.-Fri. 1=

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_1888 031617_QST_110819D8



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:

Before considering a ham ad please read.

1. Advertising must pertain to products and services which are
related to Amateur Radio.

2.The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by credit card
sending the information by fax to 860-594-4285 or via e-mail to
hamads @ arrl.org. The credit card information we need is: the
type of credit card, the exact name that appears on the credit
card, the credit card number, the expiration date and the credit
card billing address.

3. Remittance in full must accompany copy since Ham-Ads are
not carried on our books. Each word, abbreviation, model
number and group of numbers counts as one word, Entire
telephone numbers count as one word. No charge for postal Zip
code. No cash or contract discounts or agency commission will
be allowed. Tear sheets or proofs of Ham-Ads cannot be
supplied. Ads submitted in writing should be typed or printed
clearly onan 8 1/2"X 11" sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received December 16th through January 15th
will appear in March QST. If the 15th falls on a weekend or
holiday, the Ham-Ad deadline is the previous working day.
Please contact the Advertising Department at 860-594-0255 or
hamads @ arrl.org for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than three ads in one issue. Mention of lotteries,
prize drawings, games of chance etc is not permitted in

QST advertising.

6. New firms or individuals offering products or services for sale
must check with us to determine if a production sample (which
will be returned) should be submitted for examination. Dealers
are exempted, unless the product is unknown to us. Check with
us if you are in doubt. You must stand by and support all claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of advertisers
who are obviously commercial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in its
advertising on the basis of race, color, religion, age, sex, sexual
orientation, marital status or national origin. The League
reserves the right to decline or discontinue advertising for any
other reason.

7.AN IMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greetings from ARRL HQ! Please note that we
have received reports from many ARRL members who have
placed classified ads in these listings, and have received
responses from individuals proposing “creative” payment
schemes, These particular instances involved offers of
overpayments for goods by bank check, followed by instructions
to deduct the cost of your item from the overpayment, and to
transfer the overage back or to another individual. This is a
well-known scam. Unfortunately, we have no control over this
and other scams of this type. Once your email address is
posted, you are vulnerable to those individuals seeking to
provide you with questionable information.

QSTHam Ads on the Web
Updated Monthly!

www.arrl.org/ham-ad-listing

Property/Vacation/Rentals

A DX Apartment available in VP3 with rigs and antennas.
Email: ed@vp9ge.com for details.

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, 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
B6m STEPPIR Beam and high gain vhf/uhf 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

Ham Shack on Tilghman Island MD. 3 bdrm 2 bath home.
Ham, fish, sail, crab, loaf. Antenna Farm 3.5-432 mhz. Call
609-980-8603, W3BFC

Hams Looking to purchase or sell real estate in Connecti-
cut? Please contact Licensed Ham and Realtor, Claude
Cousins, Sr. N1QAE, Berkshire Hathaway Home Services,
claudecous@gmail.com, 860-989-2113

IDAHO! is awesome! Thinking of buying or selling?
Contact Ron Bishop, W7IM. Keller Williams Realty Boise.
208-870-6075.

KD7UIZ Helps sell’buy radio friendly properties anywhere
inAZ. Pima Canyon Realty. Email: donsellsazhomes@
gmail.com Direct line: 520-907-2682

Need a NEW QTH on Florida's east coast? Contact Greg
Bowman, N4EN, Realtor Associate, Pioneer Properties
USA, Melbourne FL. 321-305-3142

NNY QTH for sale. Four season home overlooking 1,400
acre lake. 2,300 square feet, 3 bedrooms, gourmet kitchen,
great room with fireplace. 2 acre lot, no covenants or zon-
ing. 15 KW whole house generator. See Realtor.com listing
for photos. 90 foot Rohn 45 tower guyed at 3 levels with
Phillystran. 2 runs of hardline. M2 2800 rotor. Tower built to
Rohn drawings. Had building permit. Force 12 antennas for
10, 12, 15, 17, 20 and 40 meters. NM2O@outlook.com

Operate N4USA in Virginia's high Blue Ridge Mountains
www.ndusa.com

SAINT KITTS “V4” CARIBBEAN DX RENTAL See v47ja
on qrz.com and/or email: wSjon@sbcglobal.net for full
information. John W5JON/V47JA

Top of the mountain home for sale Chenango county New
York. 4000 square feet on 19 acres. Steppir DB 18 on
windows walk around mast. Priced to sell 760-809-7827,
email: brian@kf6c.com

W1EJM'’s home in The Villages, Florida is For Sale

A very unique setting, visit at www.hamgqthdyou.com

17 years operating at this QTH 160-3/4Meters

Let's QSO 75M or 40M SSB. THIS STATION GET'S OUT!
Buy/occupy now or rent to me or the rental market

www.peidxlodge.com

CallSign Stuff www.HamQRU.com KT@MMY

Engraving, ~QSL's ~ Memo’s, Stamps, Plaques since
1962, Full Service Printing. Samples. WA2WAO@
ComerPress.com www.ComerPress.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 QSLinfo@
chesterpressinc.com or visit the chesterpressinc.com/QSL
website.

WWW.THESIGNMAN.COM
RICK@THESIGNMAN.COM / 225.757.1545

General

#1 AMATEUR CALLSIGN DVD! HamCall contains over
2,400,000 world-wide callsigns, 10,400,000 archive
callsigns. Supported by most logging programs. Six FREE
monthly internet updates and HamCall.net Gold online
access included. Visa/MC/Discover 800-282-5628
http://fhamcall.net

Amateur and top line audio equipment repair/test/calibra-
tion.SMT BOARDS Equipment Repair. Charles AJ4UY
- email: seecumulus@gmail.com

ANTENNA MAST - Everyone needs one sometime-try my
pushup. WWW.KE1Q.COM

ATTENTION YAESU-FT 10218,000hrs, 25yrs, 800+
FT-102's Repaired. Have all parts. AM and Roofing Filters
available. 25/hr, parts at cost. 954-961-2034 NC4L www.
wBkvk.com/ncl

CALL SIGN T-SHIRTS, COFFEE MUGS AND CAPS! See
my store KA7UNW at www.etsy.com/shop/KA7UNW or just
Google KATUNW

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 certification in
Electromagnetic Compatibility, Electromagnetic Discharge
Control and Telecommunications. Industry-recognized cer-
tification 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, Telecom-
munications and Wireless certification to professional
technicians and engineers.

Get on the 33cm/900MHz Band for under $70!
wOsky.com/gst

Get the F.C.C. “Commercial” Radiotelephone License!
Fast, inexpensive home study course. Command Produc-
tions. www.LicenseTraining.com Free info: (800) 932-4268

Glen Martin Hazer Tower Trams & Roof Top Towers. Same
Day Shipping. www.antennapartsoutlet. com

HAM KITS for sale at www.HecKits.com L/C Meter,
SWR Bridge, ESR Meter, 2-Tone Gen, FET DIP Meter.
Help with Intemational Goodwill www.n4usa.org
ISOTRON ANTENNAS FOR 160 -6 METERS!
Efficient, rugged and resonant. Please visit
WWW.ISOTRONANTENNAS.COM.
wdOeja@isotronantennas.com 719/687-0650.
KB6NU’'S “NO NONSENSE” LICENSE STUDY GUIDES
have helped 1000's get their first license and upgrade to
General or Extra. They can help you, too. KBBNU.COM/
STUDY-GUIDES/

LEARN CODE by Hypnosis, www.success-is-easy.com
561-302-7731

LED DESK SIGN - www.Gifts4Hams.com

Antique/Vintage/Classic

MicroLog-By-WAOH .. Easy to use logging program ..
Free download .. www.waOh.com

6 Meter legacy by K6EDX K6MIO. www.bobcoopertv.ty

ANTIQUE WIRELESS ASSOCIATION - the largest intera-
tional 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

Club/Hamfests/Nets

A Technology & Stem Museum - www.cyber-
engineer.info

CW INSTRUCTION via intemnet video conference classes.
VISIT longislandcwclub.org

FRIEND OF BILL W?? http://www.gsl.nethaam HF Net
12:30 Eastern Sat 14.290, Sun 14.340 Mon-Fri 14.316
QSO Net 11:30 Easten 21:350

MARCO Medical Amateur Radio Council. Professionals
enjoying ham radio. Free newsletter & info: secretary@
marco-ltd.org

Six Decades of Amateur Radio www.kkdww.com

Vintage Estate Sale of TX/RX gear. All restored to working
order by SK W5PJR. For list and photos email: NNSK@
mac.com

Vintage Radio, Ham Radio and Military Radio Repair.
www.mcveyelectronics.com 845-561-8383

QSLCards/Call Sign Novelties

Texas Ham Radio Net - Forums, Discussions, Resources,
Public/Private Groups and Classifieds for Texas Hams.
hitps:/texashamradio.net

CALLSIGN NAME CARDS Deputypatch.com

CALLSIGN PLAQUES www.HamPlaques.com

NWOALLIANCE LLC - Adapters, coax, connectors, and Pas-
sive microwave components. WWW.NWIALLIANCE.NET

PRINTED CIRCUIT BOARDS for projects shown in QST,
QEX, HR, ARRL HB, 73 and more. Custom boards avail-
able. 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

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 817ND, 857D,
897D, 891, 991A, ICOM 7300, 7200, 7000, 706/703 and
9700. WOMSN www.portablezero.com

Xcellent Amateur and Monitor Logging from DXtreme!
Click www.dxtreme.com

124 April 2020



Enjoy solid DX QSOs with the
new preciseLOOR antenna

Ideal for portable, restricted HOA and SOTA ops.
Professionally engineered and manufactured to
the same high standards as our precision Jab
grade RF tools - 73 Rogerd\ARNS

v 80* - 10 Meter bands
v Low:loss L MR600* radiator
Y. CGopper tube induction loop
QO ¥ 15545 W (10W for 80M)
Pfeclle ~Ayo from 5299 ¥ Superior DX gain* (see website)

45\ and lighter weight 15V QRP —— ¥ Quick tuning 6:1 calibrated dial
odel le ¥ Low loss cap PCB mounted

G-1 model, wi
= dipole 20

HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Audio, B+, Filament & Power
Transformers & Inductors

Racks, Rack Cabinets
& Accessories

Plastic, Die-cast & Metal Enclosures
_ Aluminum & Steel Chassis

» =S
www.hammondmfg.com
u.s. Canada
Tel:(718) 830-7030 Fax:(716) 630-7042 Tel:(519) 822-2960 Fax:(519) 822-0715

DTMF decoder board with eight relays

Keep your gear in top shape
with these lab grade and

affordable ham radio assessories

TDR Cable Radar® measura
length, faults, loss & Z

50ps ultra fast pulse gen Two-tone test gen. transmitter
mm TDR & rise time tests output quality tests
R v
ey | T £ . i

T

Station monitors, RF samplers, return loss bridges, directional
couplers, attenuators, baluns, terminators, tuning pulsers and
more

recizeRF
www. preciserf.com

www preciserf.com
13690 Wisteria Dr NE, Aurora, OR 87002
ph: (503) 915-2430

2017 PrecisaRF & Stenboek Enterprises LLG

RF Connectors
& Adapters

www.W5SWL.com

b Remote control eight
devices via radio audio
Password protection
against unauthorized
entry, Unique board ID.
Comes assembled
with relays. 4.5" x 2.5".

DTMF-8 $119%

Visa * MC » Prepayment

Intuitive Clrcuits LLC

Voice: (248) 588-4400
http//www.icircuits.com

RW AntennaStore

“New York’s Only
Amateur Radio/Ham Store”
More Free Shipping than Anyone!!
MFEJ, 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
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Mayberry Sales & Service

—
HONDA

- 20

&fj ycags ]gn

.-‘

EUZZOOz
$1,049.%°

*expires April 30, 2020
Call for Special Shipping Details

MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ 07865

Please read your Owner’s Manual and all labels before operation.

PROMOTING THE USE OF TEN METERS SINCE 1962

Ten-Ten International Net, Inc.

Awards - QSO Parties - Special Events - Paperchasing
NETS DAILY (except Sunday) on 28.330 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 94402-3381

Dual Band
2M/440
and other
models

EmComm,
Satellite work,
. long distance
simplex and
repeater use.

E I k Log-Periodic Antennas
for the Radio Amateur

Antennas|

925-330-0049 L~ 4
www.ElkAntennas.com ‘\7:E N

WORLD POUCH

(SALEl

Versatile 2-part pack for your FT-817. Wear radio
pouch on your belt, or on waist pack with accessory
pockets for a complete station on your hip. On Sale!

831-427-8197 KC6QLB

Advertising Department Staff:

Janet Rocco, W1JLR, Advertising Sales Manager
Lisa Tardette, KB1MOI, Account Executive

o Make Your Own

\L Open-Wire Line

1 QST Index of

A /

ABR Industries™
Advanced Specialties — www.advancedspecialties.net
Air Boss Antenna Launcher— www kr4loairboss.com

e W BBTIN OO s uusimsiosinsvsaverisssssssssmivsenivessasassinsssbomi seadvaasawssnesmmi s

AIINCO — WWW.ANINCO.COM ...ttt et seres e s e e saesaessesans e sae et essessnneesaesssneesannesreesennnenen 21
Alpha Delta Radio Communications, LLC — www.alphadeltaradio.com.........cc.cccoounee 120
AmEritron — WWW.ameritroN.COM........uuiimimieeniis st se s s eas s sasesene e sassne 17
Arcom Communications — www.arcomcontrollers.Com.......ccuuniiiniiieniisiensiiesesesienenns 100
Array Solutions — www.arraysolutions.com

ARBL —WWW.aML oG cnasimimsi i aiiaimsmmianiaihimnnas

Begali Keys - WWW.I2rtf.Com ...
bhi Ltd — WWW.Dhi-ltd.COM ...ttt aes e st e aenen
BridgeCom Systems — www.BridgeComSystems.com............ccccceecivicuiiccuianne. Cover lll, 22, 23
Clear Signal Products, INC. — WWW.COAXMAN.COM.....c.cveriiririimiiiierisieesaesssnesssassessssesssseneses 126
Communication Concepts, Inc. - www.communication-concepts.com ..........ccccccceeenenen 100
Cushcraft — www.CuShCraftamateUr.CoM ..o s 2
Cutting Edge Enterprises — www.powerportstore.Com............ccocuiiierieneiieseiesieee e 126
Debco Electronics, Inc. - www.Debcoelectronics.Com........coeviieiiieiincesesieie e 102
Diamond Antenna — www.diamondantenna.net...............coccceiiierrinrieieiere e 8
DX Engineering — www.DXEngineering.com

Elecraft — WWW.elECTaft.COM .....c..ooeiieeee ettt et enese e
Elk Antennas — WWW. EIKANTENNAS.COM ....cciiiiiiiiiiiiiiicsicieeiniseesis s creessesns e s e s saae s
Expert Linears America, LLC — www.ExpertLinears.Com.......c.ccccoevieverresieereaereaeseennns 101
EZ Hang — WWW -0 ZNan Q00T «:cuxcrzssuiss i i sostiss s s i s s s bt s s on s ds wsmonesssd 102
FlexRadio Systems — Www.fleX-radio.Com........ccueiiiuerimrieiiiereieeesie e seeseseseseesees 25
Global TSCM Group, INC. — WWW.KN2C.US .......cccoeiiiieiieeicce e ea e 106
Ham Ads - www.arrl.org/ham-ad-listing

Ham Radio Outlet — www.hamradio.CoOm ...........ooiiuiiiiiiiiicee e e 96, 97
Hammond Mfg. Co. — www.hammondmfg.Com..........ccccumniineiiiniceciee e 125
Hamvention®/ARRL Expo 2020— www.hamvention.org..........cccceeereeeereereeereereeeeranns 108
Hy-Gain — WWW.hY-gaIN.COM ...t sre e ses e s ssssss s sesesasssesens 10, 103
ICOM America — WWW.ICOMAMETCA.COM ......ocuuiieeeiereeraesesesessesensesaessessesaesessansasaesseaessessennssens 99

“THE COAXMAN” & Saans
Quality Coax and Wire for Amateur Radio tg)'\;} Advanced SPeCIaltles Inc.

Amateur Radio Coax, Baluns, “New Jersey’s Communications Store”

\Www.powerportstore.com,

126  April 2020

Assemblies of Any Length,
Wireman Coax, Antenna Wires
& Accessories
www.coaxman.com
orders@coaxman.com
Clear Signal Products, LLC
405-376-9473 %

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




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.a rrl.org Iads

Advertisers

International Radio INRAD — www.inrad.Net...........ooiiviiieiieicece e 11
Intuitive Circuits, LLC — WWW.ICITCUItS.COM .....ccviiieiiiriieei s sen e srn e s sneeraeeens 125
Kenwood Communications — https://www.kenwood.com/usa/ ........... CoverlV, 29, 112, 122
LDG Electronics — www.IdgelectroniCs.Com ........c.ccoiiinniiiiniii e ereennenes 6
Mayberry Sales & Service, Inc. — Www.mayberrys.Com ...........cociivciniicninnnennenn 126
MFJ Enterprises — WwW.mfienterprises.Com ... 105, 107 109, 111,
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VHF and UHF. Learn how at
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( ) Let’s Keep Amateur
: Radio Frequencies
% for Amateur Radio

SPECTRUM
DEFENSE FUND

The Amateur Radio spectrum is our most precious resource. It is what
allows operators to do what Amateur Radio is all about—communicate. Whether
your focus is public service, DXing and contesting, experimenting, or just the sheer
enjoyment of connecting with hams around the world, Amateur Radio frequencies
provide the means for our communication.

For more than 100 years, ARRL has been an advocate for Amateur Radio
operators. As technology has grown and become “big business,” ARRL has

ensured that Amateur Radio frequencies remain protected and safe. This challenge
has become even more critical in recent history — technology is a part of everyday life,
and conglomerates have infinite resources to coerce the government to slice off more
and more of our spectrum for their purposes.

We need your help. Your financial support is vital to helping ARRL maintain our
vigilance and advocacy in protecting Amateur Radio spectrum. Please give
generously to the Spectrum Defense Fund today.

Make your gift the easy way!

Visit www.arrl.org and click the DONATE NOW button.
Use the “Additional Comments” box to indicate if you would
like a 2020 Spectrum Defense Fund certificate, mug, or pin.

NEW! 2020 Spectrum Defense Mug and Pin!

Introducing the second edition in a five-year series, 2019-2023, featuring the colors of
ARRL’s five pillars: Advocacy, Membership, Public Service, Education, and Technology.

Make a gift of $50 to the Spectrum Defense Fund and receive our newly designed
2020 Spectrum Defense pin. Make a gift of $100 or more and receive both a newly
designed mug and pin!

Thank you for your support!

For more information, please go to www.arrl.org/spectrum-defense-fund or call
ARRL toll-free at 1-888-277-5289 and ask to speak with the Development Office.




Good times await you with the
~ Iri-Band AnyTone 373!

‘The DMR mobile you have been
] _ dreaming about is finally here!
|__ O Up to 50W of Tri-Band power.
S | Visit the link or call the

2a e ~ number below to learn more!

AnyTone AT-D578UVIIPRO

TRI-BAND
. SQW 2m, 5W 220, 40W 70cm
- @ Bluetooth

S——. 6PS
# 0 BPcen & '_ v Y -APRS
2019-18-10 23:23 o LN

oIc] il

‘ , X == vFo A P . ree 578 Course (397 Value)
H —ilT e 44287500 At BridgeCom University
4 i ! ' i _

BridseCemy TO LEARN MORE VISIT:
816-532-8451 www.bridgecomsystems.com/578



Escape with the

On or off the roadpkenwood s TM-281A is a mobile radio you can always count on.

et

| TM-281 KENWOOD MENU —

As tough as nails, this MIL-STD-compliant transceiver delivers powerful performance, excellent audio clarity,
and a host of advanced features. It offers superb operating ease day or night thanks to the large backlit LCD
and illuminated keys. So the next time you take off, take the TM-281A.

K E N WO O D Customer Support: (310) 639-4200 g‘ﬁ
Fax: (310) 537-8235 wvaw.kenwood.com/usa

ADS#01615 Scan with your phone to
download TM-281A brochure,




