
$4.99 US $6.99 Can.
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Covers 6, 10, 12, 15, 17, 20, 30, and 40 Meters!
The Cushcraft R8 is recognized as the industry gold

standard for multi-band verticals, with thousands in use
worldwide. Efficient, rugged, and built to withstand the
test of time, the R8's unique ground-independent design
has a well-earned reputation for delivering top DX results
under tough conditions. Best of all, the R8 is easy to
assemble, installs just about anywhere, and blends incon-
spicuously with urban and country settings alike. 

Automatic Band Switching: The R8's famous
"black box" matching network combines with
traps and parallel resonators to cover 8 bands.
You QSY instantly, without a tuner!

Rugged Construction: Thick fiberglass insula-
tors, all-stainless hardware, and 6063 aircraft-alu-

minum tubing that is double or triple walled at key
stress points handle anything Mother Nature can dish out.

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

Legal-Limit Power: Heavy-duty components are con-
test-proven to handle all the power your amplifier can
legally deliver and radiating it as RF rather than heat. 

The sunspot count is climbing and long-awaited band
openings are finally becoming a reality. Now is the per-
fect time to discover why Cushcraft's R8 multi-band ver-
tical is the premier choice of DX-wise hams everywhere! 

R-8GK, $56.95. R-8 three-point guy kit for high winds.

MA-5B 5-Band Beam
Small Footprint -- Big Signal

The MA-5B is one of Cushcraft's most popular
HF antennas, delivering solid signal-boosting direc-
tivity in a bantam-weight package. Mounts on roof
using standard TV hardware. Perfect for exploring
exciting DX without the high cost and heavy lifting
of installing a large tower and full-sized array.  Its 7
foot 3-inch boom has less than 9 feet of turning
radius. Contest tough -- handles 1500 Watts. 

The unique MA-5B gives you 5-bands, automatic
band switching and easy installation in a compact
26-pound package. On 10, 15 and 20 Meters the end
elements become a two-element Yagi that delivers
solid power-multiplying gain over a dipole on all
three bands. On 12 and 17 Meters, the middle ele-
ment is a highly efficient trap dipole. When working
DX, what really matters are the interfering signals
and noise you don't hear. That’s where the MA-5B’s
impressive side rejection and front-to-back ratio really
shines. See cushcraftamateur.com for gain figures.

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 per-
formers have taken on the world's
most demanding operating condi-
tions and proven themselves every
time. The key to success comes
from attention to basics. For example, ele-
ment 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 charac-
teristics 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, $499.95,
12/17 M. 30/40 Meter add-on kits available.

Cushcraft Dual Band Yagis
One Yagi for Dual-Band FM Radios

Dual-bander VHF rigs are
the norm these days, so
why not compliment 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! 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.  

A270-6S
$12995

Cushcraft Famous Ringos Compact FM Verticals
W1BX's famous Ringo antenna has been around
for a long time and remains unbeaten for solid
reliability. The Ringo is broad-banded, lighting
protected, extremely rugged, economical, elec-
trically 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!

AR-6
$9995

AR-2
$6495

Free Cushcraft Catalog
and Nearest Dealer . . . 662-323-5803

Call your dealer for your best price!

Amateur Radio Antennas
308 Industrial Park Road, Starkville, MS 39759 USA

Open: 8-4:30 CST, Mon.-Fri.  Add Shipping.
�  Sales/Tech: 662-323-5803  �  FAX: 662-323-6551
http://www.cushcraftamateur.com

Prices/specifications subject to change without notice/obligation. (C) CushcraftR, 2010. 

Cushcraft

Cushcraft R8 8-Band Vertical

Cushcraft 10, 15 & 20 Meter Tribander Beams

Cushcraft . . . Keeping you in touch around the globe!       Visit www.cushcraftamateur.com

A-4S
$69995

A-3S
$59995

A270-10S
$16995

AR-10
$10995

MA-5B
$49995

R-8
$53995

The R-8
provides
360O (omni)
coverage on
the horizon
and a low
radiation
angle in the
vertical
plane for a
better DX. 



  Life is a JOURNEY.  
 Enjoy the ride!

For a complete catalog, call or visit your local dealer. 

Or contact NCG Company. 15036 Sierra Bonita Lane, Chino, CA  91710 

909-393-6133 � 800-962-2611 � FAX 909-393-6136 � www.natcommgroup.com
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       BNC-24  DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
� Wavelength: 2M 1/4 wave � 440MHz 1/2 wave � Length: 17” � Conn: BNC Super flexible featherweight whip

       SMA-24  DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz
� Wavelength: 2M 1/4 wave � 440MHz 1/2 wave � Length: 17” � Conn: SMA Super flexible featherweight whip

       SMA-503  DUAL-BAND 2M/70CM HT ANTENNA RX range: 100-1200MHz 

� Length: 8.75” � Conn: SMA

    MH-209 (BNC Conn) MH-209SMA (SMA Conn) 2M/70CM DUAL-BAND HT ANTENNAS
3” length, soft rubber cover. Good performance in a small package! 

and
     Mobile
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For Small Antennas & Limited SpaceFor Small Antennas & Limited Space

For Medium Size AntennasFor Medium Size Antennas

For Tall or Multi-band HF AntennasFor Tall or Multi-band HF Antennas

MINI COOPER SHOWN WITH MINI COOPER SHOWN WITH 

CP-5M UNIVERSAL LIP MOUNT CP-5M UNIVERSAL LIP MOUNT 

ON THE DOOR EDGE. ON THE DOOR EDGE. 
All the mounts attach to van doors, truck 
side doors, SUV doors, etc... and require 
no holes.  Includes 16’ 6” deluxe cable 
assy w/18” mini RG-1888A/U type coax 
for weather seal entry.
 

Choose a mount 
depending on the antenna  
size and vehicle mounting 
location space.

MODEL / ANT CONN / COAX CONN

 EM-5M   SO-239 /  PL-259
Footprint:           1.1”x .75”
Max Antenna:     40”

MODEL / ANT CONN / COAX CONN

 CP-5M     SO-239  /  PL-259
 CP-5NMO    NMO  /   PL-259
Footprint:                 3.4” x 1.25”
Max Antenna:           60”

MODEL / ANT CONN / COAX CONN

                    HD-5M       SO-239  /  PL-259
                    HD- 5 3/8-24  3/8-24 / PL-259
Footprint:                   3.75” x 1.1 “
Max antenna:              80”
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The history of the amateur UHF and microwave allocations is 
very interesting but cannot be told on one page. Briefly, before 
World War Two the frequency allocations to radio services in 
the United States did not go above 300 MHz. Radio technol-
ogy took great leaps forward during the war, and at the 1947 
Atlantic City Radio Conferences the international allocations 
were extended all the way up to 10.5 GHz. The band limits 
between 420 MHz and 10.5 GHz that were allocated to the 
amateur service at that time are quite similar to what we have 
today, the main differences being the addition of 902-928 MHz 
and the withdrawal of 1215-1240 MHz at the 1979 World 
Administrative Radio Conference (WARC) along with the 
reallocation of 2310-2390 MHz to other services on a domes-
tic basis.

A lot has changed since 1947, not least the utilization of the 
radio spectrum in this frequency range. The first big change 
affecting radio amateurs occurred in 1958, when the Cold War 
and the advent of the Space Age propelled national defense 
to the top of the priority list. The amateur allocations were 
maintained (with a temporary shift of the 3300-3500 MHz 
band up by 200 MHz) but with the requirement that the 
 government radiopositioning service (i.e. military radars) be 
protected from harmful interference. This was confirmed at the 
1959 WARC where the amateur allocations in this range were 
made secondary, with radiolocation primary.

The Radio Regulations of the International Telecommunication 
Union (ITU) state that a secondary service “shall not cause 
harmful interference to stations of primary services” and 
“cannot claim protection from harmful interference from sta-
tions of a primary service.” The same provisions are contained 
in the FCC Rules. Cohabiting with military radar can be un-
comfortable at times and in some places, but in general we 
have been able to coexist for more than a half-century without 
a great deal of difficulty. After all, military radars must be able 
to function in an environment far more hostile than that cre-
ated by the presence of a few amateur signals. Recently, 
however, we have begun to encounter new challenges.

About five years ago, upgrades to the Pave Paws radar at 
Beale Air Force Base near Sacramento resulted in new 
constraints on amateur operations in the vicinity. Apparently 
the cumulative effect of many signals from hilltop repeaters is 
enough to cause problems at the Beale installation, which 
among other things is used to track orbiting space debris. 
Similar issues have arisen at a Pave Paws installation on 
Cape Cod but have been somewhat easier to resolve.

A few months ago the Federal Aviation Administration  
(FAA) began installing a new generation of Common Air 
Route Surveillance Radars (CARSRs) that operate in the 
1240-1350 MHz band. Aeronautical radionavigation is one of 
several primary services in the 1240-1300 MHz (23 cm) band 
that the amateur service must protect. We have been coexist-
ing with aeronautical radionavigation for many years but it 
soon developed that amateur stations, particularly repeaters, 

Secondary:  
What Does It Mean?

It Seems to Us
David Sumner, K1ZZ – dsumner@arrl.org 
ARRL Chief Executive Officer

operating on or near a CARSR frequency can cause harmful 
interference to the new system. The first case that has come 
to our attention involves an installation near Los Angeles, 
which happens to be a hotbed of 23 cm activity. Several 
dozen additional locations are or will be affected in the coming 
months. The ARRL is in touch with the FAA and will work with 
its engineers to limit the constraints on amateur operation as 
much as possible, consistent with aviation safety.

On this page in June 1993 QST we referred to 902-928 MHz 
(33 cm) as “The Kitchen-Sink Band.” It earned the designation 
because of the FCC’s inclination to shove “everything but the 
kitchen sink” into a band that in 1947 had been designated for 
Industrial, Scientific, and Medical (ISM) use in the Americas. 
We were able to gain access to the band on a secondary 
basis at the 1979 WARC because its ISM status made it 
unattractive to most other services. Unfortunately, spectrum 
access being a scarce commodity, others soon warmed up to 
the band and when it was finally opened up for amateur use in 
1985 we were required to protect automatic vehicle monitoring 
(AVM) systems, among other services, from interference. In 
1993 the FCC proposed expanding AVM into a new “location 
and monitoring service” (LMS) and ultimately did so, but with 
the interesting proviso that some LMS licenses are “condi-
tioned upon the licensee’s ability to demonstrate through 
actual field tests that their systems do not cause unacceptable 
levels of interference to 47 CFR part 15 devices.” This is the 
reverse of the usual situation in which Part 15 devices are at 
the bottom of the pecking order. LMS has had its ups and 
downs, but recently a potential market has been identified for 
providing precise location information in places where GPS is 
either unreliable or not sufficiently precise. If this service 
becomes commercially viable it will pose some new chal-
lenges for amateurs in a band that is already impacted by 
other users.

Secondary status does have a couple of advantages. Our 
partnership with the military has helped fend off commercial 
pressures; we have retained access to wider bands than 
would be the case if we were all alone, and primary. If the 
amateur-satellite allocations in this frequency range were on a 
primary basis they would be subject to power flux density 
limits that probably would preclude the use of simple earth 
stations. However, the pressure on this part of the radio 
spectrum is increasingly intense as mobile broadband appli-
cations become regarded as essential to daily life.

We can’t turn the clock back to 1958, but the ARRL will do 
everything it can to defend the amateur allocations. We  
always have. We always will.

“Most of the radio spectrum access that we amateurs have between 420 MHz and 24 GHz is on a secondary 
basis. Up to now our secondary status has not imposed many constraints, but that is changing.”



compression clamps are used for radiators.  
Includes all stainless steel hardware.

Recessed SO-239 prevents moisture damage.  
Hy-gain verticals go up easily with just

hand tools and their cost is surprisingly low.  
Two year limited warranty. 

AV-18HT, $949.95. (10,12,15,20,40,80 M,
160, 17 Meters optional). 53 ft., 114 lbs. 

Standing 53 feet tall, the famous Hy-Gain
HyTower is the world’s best performing verti-
cal!  The AV-18HT features automatic band
selection achieved through a unique stub-
decoupling system which effectively isolates
various sections of the antenna so that an elec-
trical 1/4 wavelength (or odd multiple of a 1/4
wavelength) exists on all bands. Approximate-
ly 250 kHz bandwidth at 2:1 VSWR on 80
Meters.  The addition of a base loading coil
(LC-160Q, $109.95), provides exceptional
160 Meter performance. MK-17, $89.95. Add-
on 17 Meter kit.  24 foot tower is all rugged,
hot-dip galvanized steel and all hardware is
iridited for corrosion resistance.  Special tilt-
over hinged base for easy raising & lowering. 

AV-14AVQ, $179.95. (10,15,20,40 Meters).
18 ft., 9 lbs. The Hy-Gain AV-14AVQ uses
the same trap design as the famous Hy-Gain
Thunderbird beams.  Three separate air dielec-
tric Hy-Q traps with oversize coils give superb
stability and 1/4 wave resonance on all bands.
Roof mount with Hy-Gain AV-14RMQ kit, $89.95.

AV-12AVQ, $139.95. (10, 15, 20 Meters).
13 ft., 9 lbs. AV-12AVQ also uses Thunder-
bird beam design air dielectric traps for
extremely Hy-Q performance.  This is the way
to go for inexpensive tri-band performance in
limited space. Roof mount with AV-14RMQ kit,
$89.95.

AV-18VS, $119.95 (10,12,15,17,20,30,40,80
Meters). 18 ft., 4 lbs. High quality construction
and low cost make the AV-18VS an exceptional
value. Easily tuned to any band by adjusting
feed point at the base loading coil.  Roof
mount with Hy-Gain AV-14RMQ kit, $89.95. 

DX-88, $369.95. (10, 12, 15,17,20,30,40,80
Meters, 160 Meters optional). 25 ft., 18 lbs.

All bands are easily tuned with the DX-88’s
exclusive adjustable capacitors. 80 and 40
Meters can even be tuned from the ground
without having to lower the antenna.  Super
heavy-duty construction.  DX-88 OPTIONS:
160 Meter add-on kit, KIT-160-88, $199.95.
Ground Radial System, GRK-88, $99.95. Roof
Radial System, RRK-88, $99.95. 

DX-77A, $449.95. (10, 12, 15, 17, 20, 30,
40 Meters).  29 ft., 25 lbs.

No ground radials required! Off-center-fed
Windom has 55% greater bandwidth than
competitive verticals.  Heavy-duty tiltable
base. Each band independently tunable. 

Antennas, Rotators & Towers
308 Industrial Park Road, Starkville, MS 39759 USA
Toll-free Customer Sales Hotline:  800-973-6572
�  TECH: 662-323-9538  �  FAX: 662-323-6551

http://www.hy-gain.com
Prices and specifications subject to change without notice or obligation.  (C) Hy-GainR, 2010. 

Free Hy-Gain Catalog
and Nearest Dealer . . . 800-973-6572
Call your dealer for your best price!

Model #

AV-18HT

AV-14AVQ

AV-12AVQ

AV-18VS

DX-88

DX-77A

Price

$949.95

$179.95

$139.95

$119.95

$369.95

$449.95

Bands

10,15,20,40,80

10,15,20,40

10/15/20 M

10 - 80 M

10 - 80 M

10 - 40 M

Max Power

1500 W PEP

1500 W PEP

1500 W PEP

1500 W PEP

1500 W PEP

1500 W PEP

Height

53 feet

18 feet

13 feet

18 feet

25 feet

29 feet

Weight

114 pounds

9 pounds

9 pounds

4 pounds

18 pounds

25 pounds

Wind Surv.

75 MPH

80 MPH

80 MPH

80 MPH

75 mph no guy

60 mph no guy

Rec. Mast

------

1.5-1.625”

1.5-1.625”

1.5-1.625”

1.5-1.625”

1.5-1.625”

PPAATRIOTTRIOT
Hy-Gain’s new PATRIOT HF verticals are the best

built, best performing and best priced multiband
verticals available today. For exciting DX make full
use of your sunspot cycle with the PATRIOT’s low 17
degree angle signal.  

No ground or radials needed
Effective counterpoise

replaces radials and ground.  
Automatic bandswitching

Single coax cable feed.  Each
band is individually tunable. Extra
wide VSWR bandwidth. End fed
with broadband matching unit.

Sleek and low-profile
Low 2.5 sq. ft. wind surface

area.  Small area required for
mounting.  Mounts easily on
decks, roofs and patios.

Full legal limit
Handles 1500 Watts key down

continuous for two minutes. 
Built-to-last

High wind survival of 80 mph.
Broadband matching unit made
from all TeflonR insulated wire.
Aircraft quality aluminum tub-
ing, stainless steel hardware. 

hy-gainR warranty
Two year limited warranty.

All replacement parts in stock.   

AV-640, $449.95. (6,10,12,
15,17,20,30,40 Meters).  25.5
ft., 17.5 lbs.  The AV-640 uses
quarter wave stubs on 6, 10, 12
and 17 meters and efficient end
loading coil and capacity hats on
15, 20, 30 and 40 meters -- no
traps.  Resonators are placed in
parallel not in series.  End load-
ing of the lower HF bands
allows efficient operation with a
manageable antenna height.

AV-620, $349.95.
(6,10,12,15,17,20 Meters).  22.5
ft., 10.5 lbs.   The AV-620 cov-
ers all bands 6 through 20

Meters with no traps, no coils, no radials yielding an
uncompromised signal across all bands. 

Self-supporting -- no guys required . . . Remarkable DX performance -- low
angle radiation, omnidirectional . . . Handles 1500 Watts . . . Low SWR . . .  Auto-
matic band switching . . . Aircraft quality aluminum tubing . . . Stainless steel hard-

ware . . . Recessed SO-239 connector . . . Two year limited Warranty . . .

hy-gainRFree

Manuals!

hy-gain(R)

Classics
All hy-gain multi-band vertical

antennas are entirely self sup-
porting -- no guys required.  

They offer remarkable DX per-
formance with their extremely
low angle of radiation and omni-
directional pattern. 

All handle 1500 Watts PEP SSB,
have low SWR, automatic band-
switching (except AV-18VS) and
include a 12-inch heavy duty mast
support bracket (except AV-18HT).

Heavy duty, slotted, tapered
swaged, aircraft quality aluminum
tubing with full circumference
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IC-2820H
D-STAR ★

Compatible

Prices, products and policies may vary between dealer locations. 
Not all dealers have all product lines. All prices and products 
subject to change. Not responsible for typographical errors.

IC-7000

FT-897D
HF/6/2/440 all mode 
Portable 100W HF/6, 

50W 2M, 20W, 
440MHz

FT-450D
state of the art 

IF DSP technology, 
world class performance, 

easy to use 

FT-857D
HF/6/2/440 all mode

FT-8900R
10M/6M/2M/440MHz

FTM-10R
144/440MHz 50/40W

FT-8800R
2M/440MHz 

FT-2000/FT-2000D
HF,6M, 100W/200W

FT-950 
100 Watts of power 
output on SSB, CW, 

and FM (25 Watts AM carrier).  

FT-817ND
HF/6/2/440

FT-1900R 
144-148MHz

FT-2900R 
2 meter transceiver

FT-7900R 
Dual bander

FTM-350AR
2M/440 50W 
220MHz 1W 

APRS & WIRES Ready 
GPS (optional)

NEW!

FTDX-9000MP/D/Contest
400 watts, dual analog meter sets, LCD display, 
memory card installed, main and sub receiverVX-8DR

IC-7600

IC-718

IC-92AD
Dual Band

IC-T70A
2M/440MHz

IC-7200 – 
HF/6 
100W

IC-7410 
HF/6M 100WCoupons good through June 30, 2012. 

TS-2000S/TS-2000X
   High performance true 

IF/stage DSP on 
main band.

TM-V71A
1000 Alpha 
Memories, 

Dual Display

TM-D710A
2M/70cm Mobile 

50W/50W, Optional 
Voice Synthesizer,

TH-F6A
Compact 
144/220/
     440MHz 
     Transceiver/
     Receiver

Contact your HamPROS dealer for the latest 
Kenwood promotions. 

TS-590S
160-6 meters, Noise Reduction

TH-D72A
144/440 

MHz 
5W HT/

GPS/TNC

TS-480HX/TS-480SAT
HF/6M 

We also carry many 
other products 
and products 
manufactured by...                                                                                                                             

Coaxial Cable 
and Connectors Princeton 

Antennas

Coupons good through June 30, 2012. 

TM-281A
2M, FM Mobile 
Transceiver, 
200 memory 
channels

n
NEW!

TH-K20A 
RF Output, 
Backlit LCD, 
Weather 
Alert, 
Keypad 
Entry

VX-6R

TS-B2000 
Suitable for mobile 

applications with the use 
of the optional 

RC-2000 Mobile Controller.
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This month we are 
featuring our 

Minnesota Store...

Associated Radio
Our 67th Year!
800-497-1457
Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204

www.associatedradio.com

Universal Radio, Inc.
Our 70th Year!
800-431-3939
Local (614) 866-4267

FAX (614) 866-2339

6830 Americana Pkwy.,

Reynoldsburg, Ohio 43068

www.universal-radio.com

Lentini 
Communications, Inc.
Our 58th Year!
800-666-0908
Local (860) 828-8005

FAX (860) 828-1170

221 Christian Lane – Unit A

Berlin, CT 06037

www.lentinicomm.com

Austin Amateur
Radio Supply
Our 32nd Year!
800-423-2604
Local (512) 454-2994

FAX (512) 454-3069

5325 North I-35

Austin, Texas 78723

www.aaradio.com

FTDX-5000/D/MP Series
Shown above withSM5000 Station Monitor 

(optional on some versions).

VX-3R
2M/440MHz 

VX-7R/RB
Triple Band

FT-250R 
2 Meter

FT-270R
2M 5W

VX-8GR
Full 5 watts

Over 250 Years 

of Combined 

Service!

IC-2300H
144-148 MHz

ID-31A 
440MHz HT 
D-Star Ready

NEW!

NEW!

Radio City
Inc.

Our 30th Year!
800-426-2891

Local (763) 786-4475

FAX (763) 786-6513

2663 County Road I

Mounds View, MN 55112

www.radioinc.com

$120
Coupon

$50
Coupon

$100
Coupon $30

Coupon

$20
Coupon

FREE
YSK-857 

Remote Kit with 
Purchase

$50
Coupon

FREE
YSK-8900 

Remote Kit with 
Purchase

FREE
YSK-8900 

Remote Kit with 
Purchase

FREE
YSK-7800

Remote Kit with 
Purchase

$40
Coupon

$25
Coupon

$15
Coupon

$10
Coupon

$20
Coupon

$40
Coupon

$10
Coupon

$10
Coupon

$10
Coupon

$50
Coupon

$25
Coupon

$25
Coupon
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Technical

Media HitsIn Brief
■ The new Digital Edition of QST and 

an expanded QST Archives are to 
become available to ARRL members 
in late May. See Happenings, this 
issue, for details.

■ The National Telecommunications and 
Information Administration (NTIA) has 
confirmed that it has no objection to 
the use of a broader range of data 
emissions by amateurs on the five  
5 MHz frequencies. 

■ In response to the April 3 tornados in 
North Texas, area hams activated 
ARES® and RACES nets. 

■ Well-known ham radio personality Fred 
Maia, W5YI, became a Silent Key in 
late March.

■ The Federal Aviation Administration 
is deploying a new generation of 
Common Air Route Surveillance 
Radar (CARSR) that has some 
implications for the use of the 1240-
1300 MHz (23 cm) band by amateurs. 

■ The first quarter of 2012 (January-
March) saw a 30% increase in 
Amateur Radio license exam sessions 
over 2011. 

■ The FCC is soliciting comments in 
response to the Congressional direc-
tive to prepare a study to assess 
Amateur Radio’s role in emergency 
and disaster communications.

■ The ARRL solicited comments on a 
draft band plan for 33 cm.

■ World Amateur Radio Day, commemo-
rating the 87th anniversary of the 
IARU, was April 18. 

■ The winner of the QST Cover Plaque 
Award for March is Eric P. Nichols, 
KL7AJ, for his article “Three Wrong 
Assumptions about the Ionosphere.” 
The April winner is Commander 
Richard Paton, USCG (Ret), for his 
article, “Radio’s Role in the Titanic 
Disaster.”

Allen Pitts, W1AGP – apitts@arrl.org  
Media & Public Relations Manager

This Just In
Joel P. Kleinman, N1BKE – jkleinman@arrl.org

■ Just as I was about to write this column, the FCC published its CC&R inquiry. So, with more 
than a little interest, I recalled the March article in the Washington Post real estate section 
about Jim Talens, N3JT, and vice president of the local citizens association. He chose 
Chesterbrook Woods in McLean, VA partly because it had no rules that would preclude  
his erecting a 70 foot radio tower. There was no such consideration when ham radio got 
prominent publicity in a Maine Public Broadcasting Network radio interview for providing 
communication during the Can-Am Crown 250 international sled dog race. Unfortunately, 
many hams (or would-be hams) do not have that freedom.

■ Having the ability to put up a decent antenna is critical if we are to continue providing 
community services. The March swarm of tornados proved that truth once again. Keith 
Taylor, KJ4IZN, did an interview with Clark County (IN) ARES® Director John Shean on 
WSFR-FM in Louisville, regarding their help before, during and after the tornados that hit 
Henryville. “Snow Hampers Henryville Recovery Efforts” was on WLKY-TV (KY) when a 
snowstorm added insult to injury and the city lost communications. The emergency man-
agement team called on Amateur Radio volunteers. Farther south, the Shreveport Times 
reported how an Amateur Radio operator gave warning from the Belmont area of a 
 possible tornado 2 miles northeast of the Sabine Parish town of Zwolle. As far north to 
Michigan the hams were busy as the Lucy Ann Lance Show reported in “Saving Lives.” 
Ham operators Mike Swartz, W8EFM; Jeff Cowall, KN8A, and Pat Clouse, KC8UAV, were 
credited with an early tornado warning in Dexter and 26 minutes later a horrific tornado 
went through the community.

■ This ability to provide real time information and early warning has not been lost on the 
public or NWS. SKYWARN® classes are a major source of new hams and were advertised 
by WKSR (Pulaski, TN), The Chattanoogan and WTVC (Chattanooga, TN). The call for 
more SKYWARN ham volunteers echoed through the midwest on WTOL (Toledo) and 
WRCB (Cleveland). It went all the way out to Riverside, CA and the Press-Enterprise. 

■ But none of this would be possible without the wonderful people that make up Amateur 
Radio. People like George Bellairs, KB0ZZT, who was on WOWT in Nebraska and Ron 
Glass of the Yellowstone ARES in Montana who got a special award from the Governor. 
There was Tim Cruff, K0CRF, in North Dakota and Alexander Hilliard, W4GMM, in 
Memphis and Betsey Doane, K1EIC, in Connecticut. These folks and other hams got 
personal compliments in the news this month.

■ Schools also got noticed in March with “HAM radio allows students to contact foreign 
countries” in the University Daily Kansan, “Olde Towne Middle School launches ‘near 
space’ balloon” in the Madison County Journal, “Parkside Elementary To International 
Space Station, Over” in Patch.com and “Students’ balloon soars and transmits” in 
U-T San Diego. 

■ There was nothing sinister in “Mt. Carmel High Schoolers Up To Something” on KPBS in 
San Diego or “Liberty Junior Makes Space Station Contact” in the Southwest News-Herald 
(IL) or even “Sussex Tech becomes radio active” in the Cape Gazette.

■ Meanwhile, the growth of Amateur Radio in the US continues to be noted by articles such 
as “What is Ham Radio/Amateur Radio and How Do I Start?” in Newsday and “Amateur 
radio is attracting a new generation of enthusiasts” in the Fayetteville Observer (NC). 
Even the Glenn Beck Show noted it and had Texas SM Walt Mayfield, KE5SOO, as a guest 
presenter for ham radio.

Greg Walden Meets a Vice President
US Representative Greg Walden, W7EQI (R-OR-2), one of only two Amateur Radio 
operators in Congress, recently briefed the Radio Amateurs of The Gorge (RAGS) 
in Hood River, Oregon on the Jumpstarting Opportunity with Broadband Spectrum 
(JOBS) Act that he sponsored. In particular, he discussed the impact the Act might 
have on Amateur Radio, all the while creating new spectrum in the 700 MHz band 
for Public Safety communications. — tnx Craig Nicholson, K7VEW

Representative Walden is pictured with Glynis Cochlin, W7GAC, who at age 12 is one of 
the youngest ARRL-affiliated club vice presidents. [Craig Nicholson, K7VEW]
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About the Digital Edition

Inside HQ

Harold Kramer, WJ1B – hkramer@arrl.org 
ARRL Chief Operating Officer/QST Publisher

The June 2012 digital edition rolls out toward the end of May. 

Welcome to the first monthly digital edition of QST. If you are 
reading the digital edition on your PC, iPad or Android device, we 
hope that you like it and enjoy the new features. 

The process of converting QST to a monthly digital edition began 
almost two years ago. HQ staff did the preliminary research that 
generated a proposal to the ARRL Board in January 2011. The 
result of this effort was a Board motion for staff to “prepare a 
comprehensive marketing plan for electronic publishing of 
 periodicals which will include timing, pricing, target audience,  
risk assessment, etc.” The Board asked 
us to report back at the July 2011 Board 
meeting, and at that meeting we 
received permission to move ahead 
with the project. Six months later, we 
picked Nxtbook, an electronic publisher 
that publishes over 600 digital maga-
zines, to be our digital publishing partner. 

Technically, QST has been available in 
digital and other non-print formats for years. For more than 10 
years, we have made available a digitized version of QST on 
CD-ROM at the end of each issue year. We also have an online 
QST Archive that has been available to members. Up to now, we 
held back the last couple of years, but starting this month, the 
QST Archive will be made current for all members. We made this 
change since the archive of digital editions will always be up to 
date. 

Additionally, QST is available through the Library of Congress in 
an audio version and EBSCO Corporation makes QST articles 
available in their technical databases for academic libraries. 
However, none of these incarnations of QST have been available 
concurrent with the print edition or easily accessible to our mem-
bers. The new digital version will be available monthly and be 
easily viewable by members on any digital device with a web 
browser.

The production of the digital edition of QST has required that 
changes be made across the organization. A team including 
Graphic Design Supervisor Sue Fagan, KB1OKW; Production 
Supervisor Michelle Bloom, WB1ENT; Assistant Production 
Supervisor Jodi Morin, KA1JPA, and Advertising Graphics 
Designer Diane Szlachetka, KB1OKV, began a redesign effort 
about six months ago to make QST easier to read in the digital 
format. You may have noticed the design changes during the last 
few months. This team created new logos and other graphic 
elements that will be used exclusively in the digital edition. They 
are currently working on more new graphics that will be used for 
the dedicated iPhone and iPad apps that will be available later 
this year.

Under the direction of QST Editor Steve Ford, WB8IMY, and 
Managing Editor Joel Kleinman, N1BKE, the Editorial staff 
modified QST’s layout and pagination to accommodate the new 
content that will be featured in the digital edition. During this 

process, the entire publications staff has had to learn more 
about editing and producing multimedia content. Essentially, we 
now will be creating a second version of QST every month for 
the digital format.

Our membership and circulation departments, under the leader-
ship of Marketing Manager Bob Inderbitzen, NQ1R; Circulation 
Manager Amy Hurtado, KB1NXO, and Membership Manager 
Diane Petrilli; KB1RNF, have modified policies and procedures 

to accommodate the digital edition. For example, a process 
needed to be created so that members can now 
opt-out of the print edition and elect to receive only the 

digital edition. An e-mail system needed to be 
developed to let members know when the 

digital edition becomes available. Our IT 
Department has created a bulletproof 
Digital Rights Management system to 

prevent unauthorized sharing of content.

The ARRL, as an Association Publisher, has an obligation 
to produce quality content about Amateur Radio for its mem-
bers. Our publishing surface used to be just ink and paper. 
However, today, there are new dynamics at play. The vast 
majority of our members have computers and many have 
Smartphones and tablets. They would like to experience our 
content on these surfaces as well.

Exactly how and where content is delivered continues to evolve. 
It’s difficult for publishers to keep up! Nevertheless, we continue 
to expand our suite of digital publications. During the past few 
years, our Q & A Licensing Manuals have been published in 
Kindle and iTunes formats. We publish six digital newsletters, 
including the weekly ARRL Letter, The ARRL Contest Update 
and the ARES E-Letter. We’ve also begun publishing some of 
our manuals, such as The VEC Manual, both in print and 
digitally on our website. Our website, the largest depository of 
ARRL content, has become our primary vehicle for member 
communications and information. Member usage continues to 
climb each month with over 115,000 members registered as 
site users. 

Our digital publications have become more than just content 
delivery systems. Social media, such as our Facebook page, 
and our recently introduced ARRL Forums have become 
platforms for member feedback and interactivity. Member input 
from these platforms will influence the kind of content that we 
produce and will continue to be a greater influence in the future. 
Publishing is no longer a one-way street or simply words printed 
onto paper. 

Here at the ARRL, all of us will continue to do our best to 
provide the highest quality and most relevant Amateur Radio 
content to our members regardless of where or how it is actu-
ally published. In the meantime, enjoy this first digital edition of 
QST and let us know what you think.
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Membership Benefits

The American Radio Relay League, Inc.

The American Radio Relay League, Inc. is a noncommercial association of radio 
amateurs, organized for the promotion of interest in Amateur Radio communication and 
experimentation, for the establishment of networks to provide communication in the 
event of disasters or other emergencies, for the advancement of the radio art and of the 
public welfare, for the representation of the radio amateur in legislative matters, and for 
the maintenance of fraternalism and a high standard of conduct.

ARRL is an incorporated 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 three years by the general membership. The officers 
are elected or appointed by the directors. The League is noncommercial, and no one 

Get Involved
www.arrl.org/get-involved

Your ARRL membership includes QST magazine, plus dozens of other 
services and resources to help you Get Started, Get Involved and 
Get On the Air. ARRL members enjoy Amateur Radio to the fullest!

Members-Only Web Services 

Create an online ARRL Member Profile, and get access to ARRL  
members-only Web services. Visit www.arrl.org/myARRL to register.
 n Digital Edition of QST – www.arrl.org/qst
  Read QST on any device with a browser. Many digital-only features.

 n QST Archive and Periodicals Search – www.arrl.org/qst
  Browse ARRL’s extensive online QST archive (1915-2011). 
  A searchable index for QEX and NCJ is also available.
 n Free E-Newsletters
  Subscribe to a variety of ARRL E-newsletters and e-mail 
  announcements: ham radio news, radio clubs, public service,  
  contesting and more!

 n Product Review Archive – www.arrl.org/qst
  Search for, and download, QST Product Reviews published from  
  1980 to present.
 n E-Mail Forwarding Service
  E-mail sent to your arrl.net address will be forwarded to any e-mail  
  account you specify.
 n Customized ARRL.org home page
  Customize your home page to see local ham radio events, clubs  
  and news.
 n ARRL Member Directory
  Connect with other ARRL members via a searchable online 
  Member Directory. Share profiles, photos and more with  
  members who have similar interests.

ARRL Technical Information Service — www.arrl.org/tis

Get answers on a variety of technical and operating topics through ARRL’s 
Technical Information Service. ARRL Lab experts and technical volunteers 
can help you overcome hurdles and answer all your questions.

ARRL as an Advocate — www.arrl.org/regulatory-advocacy

ARRL supports legislation and regulatory measures that preserve and  
protect access to Amateur Radio Service frequencies. Members may contact 
the ARRL Regulatory Information Branch for information on FCC rules; 
problems with antenna, tower and zoning restrictions; and reciprocal licensing 
procedures for international travelers.

ARRL Group Benefit Programs* — www.arrl.org/benefits

 n ARRL “Special Risk” Ham Radio Equipment Insurance Plan
  Insurance is available to protect you from loss or damage to your  
  station, antennas and mobile equipment by lightning, theft, accident,  
  fire, flood, tornado, and other natural disasters.

 n The ARRL Visa Signature® Card
  Every purchase supports ARRL programs and services. 

 n MetLife® Auto, Home, Renters, Boaters, Fire Insurance and 
  Banking Products 
  ARRL members may qualify for up to a 10% discount on home or 
  auto insurance.
  * ARRL Group Benefit Programs are offered by third parties through contractual 
    arrangements with ARRL. The programs and coverage are available in the US only.  
    Other restrictions may apply.

Programs

Public Service — www.arrl.org/public-service

Amateur Radio Emergency Service® – www.arrl.org/ares
Emergency Communications Training – www.arrl.org/emcomm-training

Radiosport

Awards – www.arrl.org/awards
Contests – www.arrl.org/contests
QSL Service – www.arrl.org/qsl
Logbook of the World – www.arrl.org/lotw

Community

Radio Clubs (ARRL-affiliated clubs) – www.arrl.org/clubs
Hamfests and Conventions – www.arrl.org/hamfests
ARRL Field Organization – www.arrl.org/field-organization

Licensing, Education and Training

Find a License Exam Session – www.arrl.org/exam
Find a Licensing Class – www.arrl.org/class
ARRL Continuing Education Program – www.arrl.org/courses-training
Books, Software and Operating Resources – www.arrl.org/shop

Quick Links and Resources

QST – ARRL members’ journal – www.arrl.org/qst
QEX – A Forum for Communications Experimenters – www.arrl.org/qex
NCJ – National Contest Journal – www.arrl.org/ncj
Support for Instructors – www.arrl.org/instructors
Support for Teachers – www.arrl.org/teachers
ARRL Volunteer Examiner Coordinator (ARRL VEC) – www.arrl.org/vec
Public and Media Relations – www.arrl.org/media
Forms and Media Warehouse – www.arrl.org/forms
FCC License Renewal – www.arrl.org/fcc
Foundation, Grants and Scholarships – www.arrl.org/arrl-foundation
Advertising – www.arrl.org/ads

Interested in Becoming a New Ham?

www.arrl.org/newham 
e-mail newham@arrl.org
Tel 1-800-326-3942 (US)

Contact Us

ARRL – The national association for Amateur Radio™

225 Main Street, Newington, CT 06111-1494 USA 
Tel 1-860-594-0200, Mon-Fri 8 AM to 5 PM ET (except holidays) 
FAX 1-860-594-0259, e-mail hqinfo@arrl.org, website – www.arrl.org

 
Facebook  
www.facebook.com/ARRL.org

Follow us on Twitter     
twitter.com/arrl  •  twitter.com/w1aw
twitter.com/arrl_youth  •  twitter.com/arrl_emcomm

Join or Renew
www.arrl.org/join

Donate
www.arrl.org/donate

Shop
www.arrl.org/shop

GET 

INVOLVED
JOIN DONATE SHOP

with a pervasive and continuing conflict of interest is eligible for membership on its 
Board.

“Of, by, and for the radio amateur,” the 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 adminis-
trative headquarters: ARRL, 225 Main Street, Newington, Connecticut 06111-1494. 

YouTube 
www.youtube.com/ARRLHQ

ARRL Member Services
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Atlantic Division 
Bill Edgar, N3LLR
22 Jackson Ave, Bradford, PA 16701  
(814-362-1250); n3llr@arrl.org

Vice Director: Tom Abernethy, W3TOM
PO Box 73, Accokeek, MD 20607 
(301-292-6263); w3tom@arrl.org

Central Division 
George R. Isely, W9GIG*
736 Fellows St, St Charles, IL 60174  
(630-584-3510); w9gig@arrl.org 

Vice Director: Kermit Carlson, W9XA
1150 McKee St, Batavia, IL 60510  
(630-879-0983); w9xa@arrl.org

Dakota Division 
Gregory P. Widin, K0GW
13457 Sixth St N, Stillwater, MN 55082  
(651-436-8811); k0gw@arrl.org

Vice Director: Kent R. Olson, KA0LDG 
148 Ironwood Dr, Horace, ND 58047; 
(701-298-0956); ka0ldg@arrl.org

Delta Division 
David A. Norris, K5UZ
640 Josephine Dr, Batesville, AR 72501 
(870-793-6431); k5uz@arrl.org

Vice Director: Glen Clayton, W4BDB
238 Old Parksville Rd, NE, Cleveland, TN 37323 
(423-400-9381); w4bdb@arrl.org

Great Lakes Division 
Jim Weaver, K8JE
5065 Bethany Rd, Mason, OH 45040-8130 
(513-459-1661); k8je@arrl.org

Vice Director: Dale Williams, WA8EFK
291 Outer Dr, Dundee, MI 48131  
(734-529-3232); wa8efk@arrl.org

Hudson Division 
Joyce Birmingham, KA2ANF
235 Van Emburgh Ave, Ridgewood, NJ  
07450-2918 (201-445-5924); ka2anf@arrl.org

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

Midwest Division
Cliff Ahrens, K0CA*
65 Pioneer Trail, Hannibal, MO 63401 
(573-221-8618); k0ca@arrl.org

Vice Director: Rod Blocksome, K0DAS
690 Eastview Dr, Robins, IA 52328-9768 
(319-393-8022); k0das@arrl.org

New England Division
Tom Frenaye, K1KI
PO Box J, West Suffield, CT 06093  
(860-668-5444); k1ki@arrl.org

Vice Director: Mike Raisbeck, K1TWF
85 High St, Chelmsford, MA 01824  
(978-250-1235); k1twf@arrl.org

Northwestern Division 
Jim Fenstermaker, K9JF*
10312 NE 161st Ave, Vancouver, WA 98682 
(360-256-1716); k9jf@arrl.org

Vice Director: Grant Hopper, KB7WSD
PO Box 3318, Everett, WA 98213 
(425-238-1433); kb7wsd@arrl.org

Pacific Division
Bob Vallio, W6RGG
18655 Sheffield Rd, Castro Valley, CA 94546 
(510-537-6704); w6rgg@arrl.org 

Vice Director: Jim Tiemstra, K6JAT
13450 Skyline Blvd, Oakland, CA 94619;  
(510-569-6963); k6jat@arrl.org

Roanoke Division 
Dennis Bodson, W4PWF
233 N Columbus St, Arlington, VA 22203  
(703-243-3743); w4pwf@arrl.org 

Vice Director: Dr James Boehner, N2ZZ
525 Barnwell Ave NW, Aiken, SC 29801-3939 
(803-641-9140); n2zz@arrl.org

Rocky Mountain Division
Brian Mileshosky, N5ZGT* 
PO Box 20186, Albuquerque, NM 87154-0186 
(505-463-9468); n5zgt@arrl.org

Vice Director: Dwayne Allen, WY7FD 
PO Box 1482, Sundance, WY 82729-1482 
(307-756-9439); wy7fd@arrl.org

Southeastern Division
Greg Sarratt, W4OZK
230 Latigo Loop, Huntsville, AL 35806;  
(256-337-3636); gsarratt@arrl.org 

Vice Director: Andrea Hartlage, KG4IUM
PO Box 608, Grayson, GA 30017  
(404-509-4054); kg4ium@arrl.org 

Southwestern Division
Richard J. Norton, N6AA
21290 West Hillside Dr, Topanga, CA 90290 
(310-455-1138); n6aa@arrl.org

Vice Director: Marty Woll, N6VI
21301 Candice Pl, Chatsworth, CA 91311-1404 
(818-773-9655); n6vi@arrl.org

West Gulf Division
Dr David Woolweaver, K5RAV*
PO Box 531605, Harlingen, TX 78553  
(956-425-3128); k5rav@arrl.org

Vice Director: John Robert Stratton, N5AUS
PO Box 2232, Austin, TX 78768-2232 
(512-282-7851); n5aus@arrl.org

*Executive Commitee Member

How to Find an 
ARRL HQ Staff Member

Can’t find the department you’re looking 
for? Call 860-594-0200 or e-mail  
hq@arrl.org. Sending e-mail to any ARRL 
Headquarters staff member is a snap. Just 
put his or her call sign (or first initial and last 
name) in front of @arrl.org. For example, 
to send to Allen Pitts, W1AGP, Media Rela-
tions manager, use w1agp@arrl.org or 
apitts@arrl.org. If all else fails, send a 
message to hq@arrl.org and it will get 
routed to the right person or department.

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 at the addresses shown.

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

President  
KAY C. CRAIGIE,* N3KN  
570 Brush Mountain Rd 
Blacksburg, VA 24060  
540-552-3903; n3kn@arrl.org

First Vice President 
RICK RODERICK, K5UR*  
PO Box 1463, Little Rock, AR 72203  
501-988-2527; k5ur@arrl.org

Second Vice President 
BRUCE FRAHM, K0BJ  
1553 County Rd T, Colby, KS 67701  
785-462-7388; k0bj@arrl.org

International Affairs Vice President  
JAY BELLOWS, K0QB  
1925 Bidwell St,  
West St Paul, MN 55118 
651-238-4444; k0qb@arrl.org

Chief Executive Officer  
DAVID SUMNER,* K1ZZ

Secretary  
DAVID SUMNER, K1ZZ

Treasurer  
RICK NISWANDER, K7GM

Chief Financial Officer  
BARRY J. SHELLEY, N1VXY

Chief Operating Officer  
HAROLD KRAMER, WJ1B

Chief Development Officer  
MARY HOBART, K1MMH

Chief Technology Officer  
BRENNAN PRICE, N4QX

Staff
General Counsel 
Christopher Imlay, W3KD

Business Services Manager 
Debra Jahnke, K1DAJ

Education Services Manager 
Debra Johnson, K1DMJ

Laboratory Manager 
Ed Hare, W1RFI

Marketing Manager
Bob Inderbitzen, NQ1R
Amy Hurtado, KB1NXO 
Circulation Manager
Diane Petrilli, KB1RNF 
Membership Manager

Media and Public Relations Manager
Allen Pitts, W1AGP 

Membership & Volunteer  
Programs Manager
Dave Patton, NN1N

Mike Corey, KI1U 
Emergency Preparedness Manager

Production & Editorial Manager 
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, N1ND

VEC Manager
Maria Somma, AB1FM

Business Staff
Business Manager 
Barry J. Shelley, N1VXY

Controller 
Diane Middleton

Information Technology Manager 
Michael Keane, K1MK

*Executive Committee Member

Officers, Division Directors and Staff
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Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA)
Delaware: Frank T. Filipkowski, Jr, AD3M, 1130 N Hilton Rd, Oak Lane Manor, 
Wilmington, DE 19803-5216 (302-656-0409); ad3m@arrl.org
Eastern Pennsylvania: Robert B. Famiglio, K3RF, PO Box 9, Media, PA 19063-0009 
(610-359-7300); k3rf@arrl.org 
Maryland-DC: James E. Cross III, WI3N, 16013 Dorset Rd, Laurel, MD 20707-5314 
(301-725-6829); wi3n@arrl.org
Northern New York: Thomas Dick, KF2GC, 11 Jenkins St, Saranac Lake, NY 12983 
(518-891-0508); kf2gc@arrl.org
Southern New Jersey: George Strayline, W2GSS, 10 E Pacific Ave, Villas, NJ 
08251-2630 (609-741-8322); w2gss@arrl.org
Western New York: Steve Ryan, N2ITF, 3036 Route 394, Ashville, NY 14710-9734 
(716-763-7555); n2itf@arrl.org
Western Pennsylvania: John Rodgers, N3MSE, 803 S Main St, Butler, PA 16001
(724-287-0424); n3mse@arrl.org

Central Division (IL, IN, WI)
Illinois: Tom Ciciora, KA9QPN, 1887 Irene Rd, Sandwich, IL 60548
(815-498-4929); ka9qpn@arrl.org
Indiana: John Poindexter, W3ML, 204 S Main St, Knox, IN 46534-1620 (574-772-2772); 
w3ml@arrl.org
Wisconsin: Donald Michalski, W9IXG, 4214 Mohawk Dr, Madison, WI 53711 
(608-274-1886); w9ixg@arrl.org

Dakota Division (MN, ND, SD)
Minnesota: Richard H. “Skip” Jackson, KS0J, 1835-63rd St E, 
Inver Grove Heights, MN 55077 (651-260-4330); ks0j@arrl.org
North Dakota: Lynn A. Nelson, W0ND, 6940 4th St SW, Minot, ND 58701 
(701-839-8200); w0nd@arrl.org
South Dakota: Scott Rausch, WA0VKC, 15362 Canyon Trl, Piedmont, SD 57769-7286 
(605-787-7566); wa0vkc@arrl.org

Delta Division (AR, LA, MS, TN)
Arkansas: Dale Temple, W5RXU, 5200 Timber Creek Circle, North Little Rock, AR 72116 
(501-771-1111); w5rxu@arrl.org
Louisiana: James M. Coleman, AI5B, 1530 Military Rd, Bogalusa, LA 70427-2901 (985-
516-2632); ai5b@arrl.org
Mississippi: Malcolm Keown, W5XX, 64 Lake Circle Dr, Vicksburg, MS 39180 
(601-636-0827); w5xx@arrl.org
Tennessee: Keith E. Miller Sr, N9DGK, 1635 Jarratt Dr, Rockvale, TN 37135 
(615-631-9952); n9dgk@arrl.org

Great Lakes Division (KY, MI, OH)
Kentucky: Jim Brooks, KY4Z, 7099 Louisville Rd, Cox’s Creek, KY 40013
(502-349-2099); ky4z@arrl.org
Michigan: Larry Camp, WB8R, 71 Oakdale Lane, Coldwater, MI 49036
(517-278-0406); wb8r@arrl.org
Ohio: Frank J. Piper, KI8GW, 496 Hillview St, Pickerington, OH 43147-1197 
(614-589-4641); ki8gw@arrl.org

Hudson Division (ENY, NLI, NNJ)
Eastern New York: Pete Cecere, N2YJZ, 329 W Saugerties Rd, Woodstock, NY 12498 
(845-246-4359); n2yjz@arrl.org
NYC-Long Island: Mike Lisenco, N2YBB, 1635 E 46th St, Brooklyn, NY 11234-3604 
(917-865-3538); n2ybb@arrl.org
Northern New Jersey: Richard Krohn, N2SMV, 23 Sweetmans Ln, Manalapan, NJ 07726; 
n2smv@arrl.org

Midwest Division (IA, KS, MO, NE)
Iowa: Tom Brehmer, N0LOH, 1114 East Tenth St, Muscatine, IA 52761 
(563-263-3097); n0loh@arrl.org
Kansas: Ronald D. Cowan, KB0DTI, PO Box 36, LaCygne, KS 66040 
(913-757-3758); kb0dti@arrl.org
Missouri: Dale C. Bagley, K0KY, PO Box 13, Macon, MO 63552-1822 
(660-385-3629); k0ky@arrl.org
Nebraska: Art Zygielbaum, K0AIZ, 6601 Pinecrest Dr, Lincoln, NE 68516-3573 
(402-421-0839); k0aiz@arrl.org

New England Division (CT, EMA, ME, NH, RI, VT, WMA)
Connecticut: Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT 06484-2448 
(203-929-7759); k1eic@arrl.org
Eastern Massachusetts: Phil Temples, K9HI, 125 Coolidge Ave, Apt 803, Watertown, MA 
02472-2875 (617-331-0183); k9hi@arrl.org); 
Maine: William Woodhead, N1KAT, 68 Madison St, Auburn, ME 04210 
(207-782-4862); n1kat@arrl.org
New Hampshire: Alan K. Shuman, K1AKS, PO Box 681, New Boston, NH 03070-3520 
(603-487-3333) k1aks@arrl.org
Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd, Cumberland, RI 02864 
(401-333-2129); w1yrc@arrl.org
Vermont: Paul N. Gayet, AA1SU, 11 Cherry St, Essex Junction, VT 05452
(802-878-2215); aa1su@arrl.org
Western Massachusetts: Ed Emco, W1KT, 37 Bullard Ave, Worcester, MA 01605 
(508-853-3333); w1kt@arrl.org

Northwestern Division (AK, EWA, ID, MT, OR, WWA)
Alaska: Jim Larsen, AL7FS, 3445 Spinnaker Dr, Anchorage, AK 99516-3424
(907-345-3190); al7fs@arrl.org
Eastern Washington: Mark Tharp, KB7HDX, PO Box 2222, Yakima, WA 98907-2222 
(509-965-3379); kb7hdx@arrl.org
Idaho: Edward Stuckey, AI7H, 2300 W Polo Green Ave, Post Falls, ID 83854-9680 
(208-457-0354); ai7h@arrl.org
Montana: Doug Dunn, K7YD, 216 Fiddle Creek Rd, Livingston, MT 59047-4116 
(406-686-9100); k7yd@arrl.org
Oregon: Bonnie Altus, AB7ZQ, 7770 Harmony Rd, Sheridan, OR 97378 
(971-237-0711); ab7zq@arrl.org
Western Washington: Jim Pace, K7CEX, PO Box 1602, Centralia, WA 98531 
(360-508-8437); k7cex@arrl.org

Pacific Division (EB, NV, PAC, SV, SF, SJV, SCV)
East Bay: James Latham, AF6AQ, 1798 Warsaw Ave, Livermore, CA 94550-6140; 
(925-447-6136); af6aq@arrl.org
Nevada: Joe Giraudo, N7JEH, 720 Holyoke Dr, Spring Creek, NV 89815-5306 
(775-738-7110); n7jeh@arrl.org
Pacific: Bob Schneider, AH6J, PO Box 131, Keaau, HI 96749-0131
(808-966-8146); ah6j@arrl.org
Sacramento Valley: Ronald D. Murdock, W6KJ, 998 Bogue Rd, 
Yuba City, CA 95991-9221 (530-674-8533); w6kj@arrl.org
San Francisco: Bill Hillendahl, KH6GJV, PO Box 4151, Santa Rosa, CA 95402-4151 
(707-544-4944); kh6gjv@arrl.org
San Joaquin Valley: Dan Pruitt, AE6SX, 4834 N Diana St, Fresno, CA 93726 
(559-779-2974); ae6sx@arrl.org
Santa Clara Valley: Phil Steffora, K6TT, PO Box 657, Los Altos, CA 94023-0657 
(650-793-4970); k6tt@arrl.org

Roanoke Division (NC, SC, VA, WV)
North Carolina: Bill Morine, N2COP, 101 Windlass Dr, Wilmington, NC 28409-2030
(910-452-1770); n2cop@arrl.org
South Carolina: Marc Tarplee, N4UFP, 4406 Deer Run, Rock Hill, SC 29732-9258 
(803-327-4978); n4ufp@arrl.org
Virginia: Carl Clements, W4CAC, 4500 Wake Forest Rd, Portsmouth, VA 23703 
(757-484-0569); w4cac@arrl.org
West Virginia: L. Ann Rinehart, KA8ZGY, 1256 Ridge Dr, South Charleston, WV 25309 
(304-768-9534); ka8zgy@arrl.org

Rocky Mountain Division (CO, NM, UT, WY)
Colorado: Jack Ciaccia, WM0G, PO Box 21362, Boulder, CO 80308-4362 
(303-587-0993); wm0g@arrl.org
New Mexico: Bill Kauffman, W5YEJ, 1625 36th St SE, Rio Rancho, NM 87124-1719 
(505-349-0460); w5yej@arrl.org
Utah: Mel Parkes, NM7P, 2166 E 2100 North, Layton, UT 84040 (801-547-1753); 
nm7p@arrl.org
Wyoming: Garth Crowe, N7XKT, 1206 Avalon Ct, Gillette, WY 82716-5202 
(307-686-9165); n7xkt@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: David Drummond, W4MD, 5001 Lakehurst Dr, Northport, AL 35473 
(205-339-7915); w4md@arrl.org
Georgia: Gene Clark, W4AYK, 1604 Lynwood Lane, Albany, GA 31707 (229-888-1090); 
w4ayk@arrl.org
Northern Florida: Paul L. Eakin, KJ4G, PO Box 625, Panacea, FL 32346 
(850-591-0442); kj4g@arrl.org
Puerto Rico: Roberto Jimenez, KP4AC, PO Box 360536, San Juan, PR 00936-0536 
(787-567-7373); kp4ac@arrl.org
Southern Florida: David Fowler, K4DLF, 2702 Starwood Ct, West Palm Beach, FL 
33406-5145 (561-676-3007); k4dlf@arrl.org
Virgin Islands: Fred Kleber, K9VV, PO Box 24275, Christiansted, VI 00824-0275; 
k9vv@arrl.org
West Central Florida: Dee Turner, N4GD, 10132 64th St N, Pinellas Park, FL 33782 
(727-548-7474); n4gd@arrl.org

Southwestern Division (AZ, LAX, ORG, SDG, SB)
Arizona: Thomas J. Fagan, K7DF, 10650 E Bridgeport St, Tucson, AZ 85747-5925 
(520-574-1129); k7df@arrl.org
Los Angeles: David Greenhut, N6HD, 5260 Darro Rd, Woodland Hills, CA 91364-1933 
(818-992-5507); n6hd@arrl.org
Orange: Carl Gardenias, WU6D, 20902 Gardenias St, Perris, CA 92570 
(951-443-4958); wu6d@arrl.org 
San Diego: Stephen M. Early, AD6VI, 4724 Maple Ave, La Mesa, CA 91941 
(619-461-2818); ad6vi@arrl.org 
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www.CheapHam.com 
Hometek LLC, 1575 Route 37W, Unit 4, Toms River NJ 08755 

732-716-1600 
Amateur Radio - CB - Kits - Marine -  Parts - Pro Audio - Scanners - Test Equipment 

Discount Prices - Great Service - Fast Delivery 

For Discounted Prices on These Products and More  

Special 
Pricing ! 

Dual-Band  
Upgraded 

Model 

Comet   
CAA-500  

Ant. Analyzer 

QJE 
New AT-1000ProII On Sale 

On Air 
Signs In 

Stock 

Alinco 

All GRE Scanners On Sale 

Reunion  Jim George, N3BB
About the Book
Reunion begins and ends with the 45th reunion of the 1960 class of Princeton, 
West Virginia, high school. Set in a small town on the southern edge of the state, 
it deals with usual themes of coming-of-age and high school, as well as the 
once-in-a-lifetime experience of desegregation and its impact on a group of 
friends. In addition, the debut novel, written in the  rst person in an engaging 
style, probes the relationship, or lack of it, between an emotionally-distant father 
and his son, who much later in life begins to understand what it means to grow 
up as the adult child of an alcoholic. 
The characters are rich and varied, with the very essence of Americana: high 
school, football, and social interactions on multiple levels; the music of the 50’s; 
the thrill of short-wave ham radio; a unique peer group, including an emerging 
high school rock band; and of course the family of origin, a complex mix of 
stately Virginians and more informal Kentuckians.

* Generations of radio amateurs will relate to how the sights and sounds that Jimmy encounters on his 
 rst visit to a ham radio station set him on a path out of his small town and into a career.

– David Sumner, K1ZZ Chief Executive Of cer American Radio Relay League
* We all have re ected on our own lives, but how many of us could remember them as vividly and 
could express ourselves so eloquently? This is a wonderful book, written with great sensitivity, and is 
deserving of a very wide readership.

– William F. Stephenson, Dean Emeritus, College of Engineering, Virginia Tech
* Jim George’s Reunion is a beautifully written story of innocence, loss, and reconciliation. George’s 
 nely crafted prose and compelling voice make this debut novel a memorable read.

– Diane Umstead, Author, The Wisdom Tree: A Mother’s Journey Into Israel and the Palestinian Territories 
* Reunion is a deeply personal journey of discovery. It lays bare the angst and confusion of coming-of-
age on the edges of America’s moral awakening to civil rights. There are familiar themes of hot rods, 
heart throbs, and early rock and roll—and darkness as well, of family secrets and silent suffering. 
Reunion may inspire you to do just that, to reunite with family, friends, or even a buried past. 

– Stewart Vanderwilt, Director & General Manager, KUT FM, Austin,Texas

Reunion is available worldwide in Hardcover, Softcover, and eBook from all Internet retailers and any independent book store.

sales@inrad.net ■ www.inrad.net
PO Box 2110 ■ Aptos, CA 95001

TEL: 1-831-462-5511
FAX: 1-831-612-1815

The Inrad HF Triplexer is the perfect solution 
for adding more fun and points at Field Day: 
• Perfect for Field Day!
• Three stations may share one 

10M/15M/20M tribander simultaneously 
using a single feedline. (Note: additional 
bandpass  lters may be necessary to 
protect receivers.) 

• Maximize your station’s  exibility! 
• Input Power Level (per radio port): 

200W ICAS (into < 1.5 VSWR antenna) 
• Insertion Loss: 0.25–0.35 dB (typical) 
• Isolation (typical):

      20M Xcvr A 15M Xcvr B 10M Xcvr C
20M – 25 dB 30 dB
15M 30 dB – 20 dB
10M >40 dB 20 dB –

 Performance Products for Your Radio!

Hamsource.com 
The EZ-gate 

 

 

 

 

 

 

 

 

MSRP $69.95 
Great DC Backup performance in a small 
package.  Your Power Supply, your 
Battery and an EZ-gate equals 
uninterrupted DC operation. Rated at 12v 
with 40A throughput. An internal 1A 
charger will maintain any rechargeable 
battery. Includes Anderson Retaining Clips 
to secure all connections. Commercial 
quality. Made in the USA  Dealer inquiries 
invited 
 

Coming Soon 
EZ-Gate80 An 80 Amp version of the 
EZgate with a switchable 10/20 Amp  

Multi-stage Charge Controller 
 

EZmeter An inexpensive, in-line Digital 
Volt/Amp meter specifically for Hams 

 

Hamsource.com 
456 Long Hill Ave-Shelton, CT 06484 



TECHNOLOGY INC.

  ■  DSP-232+ Multimode Data Controller*

*From the Timewave Fountain of Youth - Upgrades for many of our DSP & PK products. Call Us Now!

Timewave Technology Inc.
27 Empire Drive, Suite 110

St. Paul, MN 55103 USA 
www.timewave.com
sales@timewave.com  

651-489-5080
Fax 651-489-5066

The Bluetooth® word mark is a registered
trademark owned by Bluetooth SIG, Inc. and 
any use of the mark by Timewave is under 
license. 

           Sound card interface, USB, Pactor, 1200/9600 Packet

■  PK-96/100 TNC - 1200/9600 Packet* 

PK-232SC Multimode Data Controller*
 Sound Card, Rig Control, USB, Pactor, RTTY, CW 

  Packet & more!

100,000 sold - All-time top selling data controller!

HamLink™ Wireless and USB Remote Control & Audio
  ■ HamLinkUSBTM  Rig Control Plus
           Logic Level plus PTT     

  
  ■ PK-232  RS-232-to-USB Adapter*                

    Use the PK-232 with your new computer!

     

■ HamLinkBT-BTH+™ Bluetooth®Adaptor 
Use a standard cellphone Bluetooth® headset
to keep your hands free  for driving and operating.

Includes USB rig control for your station. 

Audio, VOX & PTT - Fixed & Mobile.  

Available at:
i Universal Radio
i AES

i HRO
i Radio City
i R&L Electronics

Signal Processing, Antenna Analysis, Data & Remote Control

 New! - PK-232SC with Sound Card, Rig Control, USB - All built-in!

           Available with USB or RS-232

■ Single USB connection to computer
■ USB Sound Card built-in
■ 3-Way Rig Control built-in - 
 logic level, RS-232 & USB!
■ Computer isolated from radio

As Always-

Upgrade any PK-232 ever made

 to the PK-232SC!

The incredible PK-232SC again expands its role 

in your radio station.  Now it connects to your 

computer with a single USB cable - no audio 

cables, no RS-232 cables!  It has a built-in USB 

sound card with isolated audio I/O to your radio 

to prevent ground loops.  The new logic level and 

RS-232 rig control is optically isolated for your 

Icom CI-V, Yaesu CAT, Kenwood and other radios.  

You never have enough downstream USB ports so 

we even added a pair for that new radio with USB 

rig control and other accessories.  
Customize your PK-232 with our complete line

 of upgrades and accessories.

  ■ ANC-4 Antenna Noise Canceller

  ■ TZ-900 Antenna Analyzer
  Sweep and analyze antennas in seconds. Zoom,    

  Compare & Store Data. Sunlight-visible color graphics, 

  handheld, rechargable batteries, no computer required. 

  Kill Noise before it reaches your receiver! 

  Great for supressing power line noise, plasma TV  

  noise & many other local electrical noises.   

Once you use the TZ-900 - 
you’ll never want to use any other!

  Noise Reduction, precision highpass, lowpass,  

  bandpass & notch filtering for audio, CW & data.

  ■ DSP-599zx Audio Signal Processor* Now shipping with new 
bigger & brighter display!

See & hear a demo on YouTube!

YouTube is © 2012 YouTube, LLC

New PK-232SC Now shipping!

See us at Dayton
 Booths 108-109!

Need Software?  Download the new Ham Radio Deluxe to sync with Radio Operating Center!

The NEW EZ HANG 
Square Shot Kit
www.ezhang.com

540-286-0176

www.ezhang.com

EZ HANG
32 Princess Gillian Ct. 

Fredericksburg, VA 22406

Suggestions from thousands of 
HAM’S and Cable installers around 
the world, led to a complete 
redesign of the EZ Hang. 
Custom designed for YOU, the user in mind. 
Now safer and easier to use, you will hit your 
mark every time, with less chance of mis res 
hitting the yoke.

OVER 9000 SOLD AROUND THE WORLD!

$99.95 + $9.05 for shipping when paying by check

TOKYO HY-POWER LABS., INC. – USA
6046 FM2920 Rd.  Suite 133
Spring,  Texas 77379-2542
USA Factory Support Tel: 713-818-4544
USA Factory Email: thpsupport@airmail.net

TOKYO  HY-POWER  LABS., INC. – JAPAN
1-1 Hatanaka  3chome,  
Niiza  Saitama  352-0012
Phone: +81 (48) 481-1211  
FAX: +81 (48) 479-6949
e-mail: info@thp.co.jp

Visit Our NEW Website: 

www.tokyohypower.com

THP HF Solid State 
Amps Fleet

HL-550FX
HF Amplifi er

The HL-550fx is the lightest 600W – 
160m-6m HF/VHF amplifi er on the market 
today, with a total weight of only 22.5 Lbs! 
This amplifi er has been designed for the 
traveling operator such as DXpeditions, 
vacations, fi eld day, camping, and for persons 
who simply want a light weight amplifi er.

HL-1.5KFX
HF/50MHz Linear Power

This Solid State amplifi er utilizes an 
advanced 16 bit MPU (microprocessor) to 
run the various high speed protection circuits 
such as overdrive, high antenna SWR, DC 
overvoltage, band miss-set etc.

HL

NEW!

HL-2.5KFX
HF Linear Amplifi er

The HL-2.5KFX is the lightest and most 
compact self-contained 1.5kW output HF 
LINEAR amplifi er in its class. The amplifi er’s 
decoder changes bands automatically with 
most modern ICOM, Kenwood, and Yaesu 
HF transceivers. 

HL 2 5KFX

Exclusively 
available from 
Ham Radio Outlet
www.hamradio.com 

yp

t
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Ameritron ALS-600 Solid
State FET compact desktop sta-
tion amplifier is only 4 dB below
1500 Watts -- less than an S-unit!

There are no tubes, no tube heat, no tun-
ing, no worry rugged -- just turn on, select
band and operate. 600 Watts PEP/500W CW --
lets you talk to anyone you can hear!  

Covers 1.5-22 MHz, (10/12 Meters with
$29.95 kit, requires FCC license), instant band-
switching, SWR/thermal protected, extremely
quiet, lighted peak reading Cross-Needle SWR/
Wattmeter, front panel ALC control, operate/
standby switch. 12.5 lbs., 91/2Wx71/8Hx12D in.  

Includes ALS-600PS transformer AC
power supply for 120/220 VAC, inrush current
protected. 32 lbs., 91/2Wx6Hx12D inches.  

From QST Magazine, March, 2005
“. . . the ampifier faulted only when it was sup-
posed to. It protected itself from our boneheaded,
sleep-deprived band changing manuevers . . . ”

“I found myself not worrying about damag-
ing this amplifier.  It seems quite capable of
looking out for itself. . . . Kudos to Ameritron.”

“I couldn’t hear any noise at all from the SPS
(switching power supply) on the vertical or quad . . .”

“I came to greatly appreciate the size, weight,
reliability and simplicity of this amplifier.”

“The ALS-600S makes it possible to pack a
transceiver and a 600 Watt amplifier, that
together weigh less than 30 pounds.”

Call your dealer for your best price!

. . . the world’s high power leader!
116 Willow Road, Starkville, MS 39759

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

For power amplifier components call (662) 323-8211

http://www.ameritron.com
Prices and specifications subject to change without notice.  (C)2012 Ameritron.

Free Catalog: 800-713-3550

1500 Watt True Legal LimitTMAntenna Tuner
ATR-30, $599.95 � Super high curr-
ent edge-wound silver plated
roller inductor  � 500pf capacitors

� 6 position antenna switch � True peak meter

True Legal LimitTM

with Eimac(R) 3CX1500/8877 

AL-1500, $3795. Ameritron’s
most powerful amplifier uses the
herculean Eimac(R) 3CX1500/8877
ceramic tube. 65 Watts input gives
you full output power -- it’s just
loafing with a 2500 Watt power
supply. All HF bands, all modes. 77
lbs.17Wx10Hx181/2D inches. 
AL-1500F, $3195, Import tube.

Desktop Kilowatt
with Classic 3-500G tube

AL-80B, $1495. Whisper
quiet 3-500G desktop amp gives
full kilowatt SSB PEP output.
Plugs into 120 VAC. Ameritron’s
exclusive DynamicALCTM dou-
bles average SSB power out and
Instantaneous RF BiasTM gives
cooler operation. All HF bands.
48 lbs. 14Wx81/2Hx151/2D in. 

800 Watts . . . $949
with four 811A tubes

AL-811H, $949. Plugs
into 120 VAC outlet. All HF
bands. Hi-silicon transformer,
heavy duty tank coils, tuned
input, operate/standby switch,
Xmit LED, ALC, lighted meters,
32 lbs. 133/4Wx8Hx16D in.
AL-811, $799. Like AL-
811H, but three 811A, 600 W.

AWM-30 Precision
SWR Wattmeter. . $14995

Active circuit
gives true peak/
average readings

on lighted cross-needle
meter.3000/ 300 Watt
ranges, Remote sensor.

AWM-35 Flat Mobile 
SWR Wattmeter . .$15995

15/8 in. thin on
dashboard. Re-
mote sensor, 25’

cable. True peak, Cross-
Needle,1.5 kW, 1.8-30
MHz. High-SWR LED.

RCS-4 Remote Coax
Switch . . . $15995

Use 1 coax for
4 antennas. No
control cable
needed. SWR

<1.25, 1.5 - 60 MHz.
Useable to 100 MHz. 

RCS-8V Remote Coax
Switch. . . $16995

Replace 5
coax with 1!
1.2 SWR at

250 MHz. Useable to
450 MHz.<.1 dB loss,
1kW@ 150MHz.

New! RCS-12C Fully Automatic Remote
Coax Switch Controller. . . $23995

Band data from transceiver auto
selects antennas. Antenna mem-

ories. No hotswitching. Rig-to-amp interface.
For 3/4 BCD, 1 of 8 relay boxes. RCS-12, $309.95,
auto controller with 8 coax relay box, to 60 MHz.
RCS-12L, $349.95, with lightning arrestors.

SDA-100 Mobile
Screwdriver Antenna
$40995 80-10M, fiber-
glass form, Pittman
motor, CNC parts,
magnetic sensors,
#14 wire, 1.2 kW
PEP. 6’ whip, $2495

ARB-704 amp-to-rig
interface. . . $5995

Protects
rig from 

line transients and
makes hook-up to
your rig easy!

ADL-1500 Dummy
Load with oil . . . $7495

Oil-cooled. 50
Ohms. 1500
Watts/5 min-
utes. SWR<

1.2 to 30 MHz.  Low
SWR to 400 MHz.

ADL-2500 fan-cooled
Dry Dummy Load, $21995

Whisper quiet
fan, 2.5kW/1
minute on, ten

off. 300W continu-
ous. SWR< 1.25 to 30
MHz.<1.4 to 60 MHz.

ATP-100 Tuning
Pulser . . . $6995

Safely tune up
for full power, best
linearity. Prevents over-
heating, tube damage,
power supply stress,
component failure. 

Ameritron brings you the finest high power accessories!

AMERITRON 600 Watt no tune FET Amp
Four rugged MRF-150 FETs at 50 Volts give high efficiency . . . No deterioration with use

ALS-600
$1499

Suggested 
Retail

RCS-10 Remote Coax
Switch. . . $17995

Replace 8
coax with 1!
SWR<1.3 to
60 MHz.RCS-

10L, $219.95 with
lightning arrestors.

Ameritron's ALS-500M solid state mobile
amp gives you 500 Watts PEP SSB or 400
Watts CW output!  Just turn on and operate
-- no warm-up, no tuning, instant bandswitch-

ing. Fits in very small spaces.  
New ALS-500RC, $49 Remote

Head lets you mount ALS-500M

amplifier anywhere and gives you full
control.  Select desired band, turn
On/Off and monitor current draw on its
DC Current Meter.  Has power, trans-
mit and overload LEDs.  RJ-45 cables

plug into Amplifier/Remote Head.  
Covers 1.5-22 MHz, (10/12 Meters with

$29.95 kit, requires FCC license).  
Virtually indestructible! Load Fault

Protection eliminates amplifier damage due
to operator error, antenna hitting tree
branches, 18-wheeler passing by. Thermal
Overload Protection disables/bypasses amp
if temperature is excessively high. Auto resets.

Typically 60-70 watts in gives full out-
put. ON/OFF switch bypasses amplifier for
"barefoot" operation.  Extremely quiet fan
comes on as needed. Excellent harmonic
suppression, push-pull output, DC current
meter. 13.8 VDC/80 Amps. 31/2x9x15 in. 7 lbs.

ALS-500M, $849, 500 Watt mobile amp.
ALS-500MR, $879, ALS-500M/Remote Head

ALS-500RC, $49, Remote head for
ALS-500M (for serial # above 13049).

ARF-500K, $179.95, Remote kit for ALS-
500M serial # lower than 13049.  Includes
AL-500RC Remote Head, filter/relay board
for ALS-500M, cables, hardware, instructions.

Instant bandswitching, no tuning, no warm-up, SWR protected, 1.5-22 MHz, quiet, compact

AMERITRON mobile 500 Watt no tune Solid State Amp

ALS-500M
$849
Suggested 

Retail

Switching Power Supply
Works with all
ALS-600 ampli-
fiers. Extremely

lightweight, just 10 lbs.  Superb
regulation, very low radiated noise. 9Wx6Hx141/2D in.

ALS-600 Amp with Switching Power Supply
New! ALS-600S, $1599. ALS-600 amplifier with
10 lb. ALS-600SPS switching power supply combo.

ALS-600SPS
$699

suggested retail

Free online manuals!

� 6:1 reduction drives � 3 core current balun

damage by keying



Array Solutions    

Green Heron 
The RT-21 and RT21D (deluxe) controllers support 
virtually all commercial rotators and Array Solutions 
is pleased to offer Green 
Heron controllers pre-confi gured 
for Prosistel and M2 Orion rotators.

SSB Electronics Antenna 
Switches and Preamps 
Array Solutions 
now carries the 
full line of 
SSB’s top of 
the line VHF, 
UHF, and SHF 
sequencers, 
switches and 
preamps. See 
them all in 
Dayton!

NEW!

See us at the Dayton Hamvention®, May 18-20, 2012 – Booth #606-622

Prosistel
The most powerful Antenna Rotator systems available 
for amateur, commercial, government or military services. 
The new PST110 is the largest rotator available for 
amateur service.

The new stainless steel ring 
rotor is as much art as it is 
engineering. See them in 
Dayton.

T
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NEW!

Other Quality Products from Array Solutions...
ACOM 

Sales and Service for 
Amplifi ers and Accessories

Prosistel Rotators 

Strongest Rotators 
on the Market

OptiBeam Antennas

German Engineering 
means High Performance

Phillystran, Inc.

Offi cial Worldwide 
Phillystran Distributor

Hofi ® 

Surge Arrestors &
Antenna Switches

RigExpert 

Analyzers and
Interfaces

www.arraysolutions.com
Sunnyvale, Texas USA
Phone 214-954-7140 
sales@arraysolutions.com
Fax 214-954-7142

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, fi ltering, switching and grounding. We also offer RF engineering and PE consulting services.

SSB Electronics 

VHF, UHF, & SHF Preamps

and Switching Systems

P i t l

Introducing the 
ACOM 1500
The ACOM 1500 is based on the 
very popular of ACOM 1000. It is 
the same physical size and 
general appearance as the 1000. 
The tube is one 4CX1000A and 
the power supply is beefed up to 
provide 1500w PEP output on 
160 through 6m. The other 
differences are 3 switchable 
antenna outputs, a larger and 
easier to read LCD display, and 
an LED TX indicator. Pricing has 
not been set, and FCC approval 
is pending. 

The ACOM 1500 has not been 
approved by the FCC. This 
device may not be sold or 
leased, or offered for sale or 
lease, until FCC approval has 
been obtained.

NEW!

See the 
full ACOM line 

at Dayton

Please visit our booth in Dayton to see more new products. We were not ready to go at press 
time, but we have some very exciting new products that will be announced in Dayton!

PowerMaster II
■ New Larger, Sharp & Fast LCD Display ■ Reduced Energy consumption
■ USB and RS-232 interface built-in ■ Best accuracy in the market
■ New - Both 3kW and 10kW couplers on one display - switched
■ Supports 2 like couplers simultaneously 

(3kW & 3kW, 3kW & V/UHF, 10kW & 10kW)
■ SWR Threshold Protection (with amp PTT bypass)

NEW!



160-6 m (internal 2 m option planned)

SSB/CW/AM/FM/DATA modes

10 W output (100 W with KXPA100 amp)

World-class receive performance

Built-in advanced 32-bit DSP 

Supports PC-based remote control and 
logging; SDR applications via RX I/Q 
outputs; simple firmware updates

Factory-assembled or easy-to-build, 
no-soldering kit; manual written with 
first-time HF users in mind

1.7” x 3.5” x 7.4” (4.3 cm x 8.9 cm x 18.8 
cm) 1.5 pounds (less options and internal 
batteries)

Current drain as low as 150 mA; 9-15 V DC

The Revolutionary KX3 All-Band/All-Mode Transceiver
Our new KX3 is a competition-grade transceiver that literally puts the world 

in the palm of your hand. With its large display, rich control set, and adjust-

able operating angle, the ultra-compact KX3 is equally at home on your 

desktop, in a vehicle, or in remote field locations. It’s a true software-defined 

radio (SDR), with dual watch, noise reduction, digital voice recorder, RX/TX 

EQ, VOX, split-band speech compression, and CW keyer. The built-in PSK31 

and RTTY modes work with or without a computer. Add the internal ATU, 

battery pack, and roofing filters for unmatched portability and performance.

For complete features and specifications, go to www.elecraft.com
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Up Front
Joel P. Kleinman, N1BKE, upfront@arrl.org

“Boy Scout Radio Field Day,” December 15, 1923
An emergency scenario near the ARRL Headquarters building 
may just have been the first Field Day — with a somewhat different 
twist than our modern version. The joint ham-Boy Scout operation 
featured none other than ARRL President Hiram Percy Maxim, 
1AW. A 14 point scenario set the scene: The Scouts were to locate 
a missing “crazy man,” and the ham station was to relay information 
on his condition to 1AW (HPM’s house a few miles away).

First Field Day? This group of Amateur Radio operators and scouts 
congregated in West Hartford, Connecticut in December 1923 to 

practice their search and rescue and communications skills. ARRL 
Traffic Manager Fred H. Schnell, 1MO, is at the key and President 

Maxim is at the right. [ARRL archive photo]

Head to Field Day June 23-24
It’s that time again…time to get organized, time to make (or 
accept) assignments, time to bring everyone together with the 
goal of setting up and operating a Field Day station. This is old 
hat to DXpeditioners and those who enjoy mountaintopping, 
of course, but for many of us it’s our only chance to enjoy ham 
radio alfresco.

Elsewhere in this issue you’ll find tips for operating a VHF Field 
Day station and for snagging a satellite contact. Another article 
discusses those sometimes-elusive bonus points. Finally, ARRL 
Field Day Manager Dan Henderson, N1ND, provides an over-
view of what to do — and what to avoid doing — this Field Day.

Bring this issue of QST with you — it also has a Band Chart 
and a list of ARRL sections.

FD night-glo: At AB0IM, South Park Basin, Colorado, the night of Field 
Day 2011 provided this dramatic view of the main operating venue. The 
daytime view, with snow covered mountains across the horizon, wasn’t too 
shabby, either. — tnx Walt Baranger [Myron Schaffer, WV0H, photo]

And it’s good for you! 
For a successful Field 
Day, one needs the 
proper food. This may 
be one example. [David 
Koch, W8OV, photo]

Unique Father’s Day card: Daughter Kelly gave her dad, Jim
Mayercak, WX8J, this card last Father’s Day. [Lynne Mayercak photo]

EME for kids (with 
a little help from a 
friend): In February, 
former MDC SM Ken 
Cohen, NI3F, and his 
11 year old son Ilan, 
KB3TDF, visited Nobel 
Laureate Joe Taylor, 
K1JT, where they got 
their first taste of EME, 
contacting PY2GN in 
Brazil. Ilan is writing 
a science report on 
K1JT for school. [Ken 
Cohen, NI3F, photo]



Do You Want Your Station
Operating at Peak Performance?

Buying lower quality (translation: lower cost) coax, connectors and other items you need to make your station work 
may seem like a good idea at the time. After all, they’re not the most expensive part of your station. but make no 
mistake, they are critical components. And not buying high quality components will cost you. Maybe not in dollars but in 
transmission and reception loss—especially at VHF and higher.

Free Shipping (USA & Territories) 
    on Orders of $75.00 or more!

2213A RG213/U MIL-SPEC 
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket. 
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end. 
Attenuation per 100ft Power Rating Effi ciency%
• 0.6dB @ 10MHz  3.43kW  87% 
• 1.0dB @ 30MHz  1.95kW  79% 
• 1.4dB @ 50MHz  1.5kW  73% 
Part # Length/Ft Price/ea
2213A-PL-3 ..................... 3 ................... $11.95
2213A-PL-6 ..................... 6 ................... $14.95
2213A-PL-50 .................. 50 .................. $57.95
2213A-PL-75 .................. 75 .................. $80.95
2213A-PL-100 ...............100 ................. $99.95
2213A-PL-150 ...............150 ................ $144.95

218XA RG8X (240F) 
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket. 
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end.
Attenuation per 100ft Power Rating Effi ciency%
• 0.9dB @ 10MHz  2.16kW  80% 
• 1.4dB @ 30MHz  1.24kW  69% 
• 2.1dB @ 50MHz  0.96kW  62%
Part # Length/Ft Price/ea
218XA-PL-3 ..................... 3 ................... $9.95
218XA-PL-6 ..................... 6 .................. $10.95
218XA-PL-18 .................. 18 ................. $14.95
218XA-PL-50 .................. 50 ................. $26.95
218XA-PL-75 .................. 75 ................. $35.95
218XA-PL-100 ............... 100 ................ $44.95
218XA-PL-150 ............... 150 ................ $62.95

25400F 400-FLEX (RG8/U TYPE) FLEXIBLE LOW LOSS 
Non-contaminating Direct-Burial Ultra-Violet Resistant Jacket. 
W/SILVER-TEFLON PL259 & WEATHERPROOF HST each end. 
Attenuation per 100ft Power Rating Effi ciency%
• 0.8dB @ 30MH  2.77kW  83% 
• 1.1dB @ 50MHz  2.14kW  78.5% 
• 1.8dB @ 150MHz  1.22kW  65.4% 
• 3.3dB @ 450MHz  0.69kW  47.3% 
Part # Length/Ft Price/ea
25400F-PL-3 .................... 3 .................. $11.95
25400F-PL-6 .................... 6 .................. $14.95
25400F-PL-18 ................. 18 ................. $26.95
25400F-PL-35 ................. 35 ................. $43.95
25400F-PL-50 ................. 50 ................. $58.95
25400F-PL-75 ................. 75 ................. $83.95
25400F-PL-100 .............. 100 ............... $100.95
25400F-PL-150 .............. 150 ............... $158.95
Prices subject to change without notice or obligation.
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Use a Computer Battery Analyzer First!

   www.westmountainradio.com/QSTCBA
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• Use a PC to accurately test your battery
•	 Easier	to	use	software	helps	to	determine		batteries	
parameters	such	as	actual	AMP	hours	

•	 Works	with	any	battery	type	such	as	Lead	Acid,	
Lithium-Ion	or	Alkaline

•	Overlay	multiple	test	results	to	compare	battery	
performance	over	lifetime

•	 Generate	labels	for	battery	testing	information,	such	
as	measured	capacity

•	 Ability	to	test	power	supplies	with	a	constant	load	
or	characterize	solar	panels	over	various	loads	

For  more information go to www.westmountainradio.com/QSTCBA
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Correspondence
qst@arrl.org

Back to Basics with Beldar 
A friend of mine always says that if you don’t 
learn something new every day, it is a wasted 
day. I believe this to be true. It has been many 
years for me since I first studied for my 
Amateur Radio license that included units of 
measure. I am glad that Horace Beldar, L1AR 
[“Strays: On the Origin of Units of Measure,” 
Apr 2012, page 92], a person displaying many 
credentials in this matter, wrote this article 
bringing readers up to date in this subject! 
This has been a timely article for me, since 
my grandson Steven, KD8JHP, and grand-
daughter Julie, KD8JHQ, are now working on 
upgrading to their General class license. I 
have also noticed that the April issues of QST 
seem to be exceptional, particularly when it 
comes to educational articles.

Karl Schwab, KO8S 
ARRL Life Member 
Warren, Michigan

Experience the Difference 
In response to Alan Swinger, K9MBQ, con-
cerning needed on-the-air experience 
[“Correspondence: Grooming Quality Hams,” 
Feb 2012, page 24], I also feel this is a must, 
especially where equipment is concerned. 
One Field Day several years ago, I watched a 
ham — who in one year went from Technician 
to Amateur Extra — try and tune his HW-101 
and he could not do it; his antenna tuner was 
damaged due to his inexperience. 

I feel that hams still need to spend at least two 
years in each license class before upgrading.  
I have always thought that it was the Extra 
class licensees who we all looked up to 
because they had the experience that the 
lower license classes did not have. When a 
newly licensed ham hits the transmit button on 
his or her handheld transceiver without the 
antenna attached and wonders if it might have 
done damage, I have to wonder what hap-
pened to the electronics studying that should 
have been in the license text books, like the 
old days. 

Paul Eaton, KR4IN

Cleveland, North Carolina

 I am one of those “new” hams that Alan, 
K9MBQ, despairs of. Even thought I have 
been licensed for a comparatively short time, 
I now have an Amateur Extra class license 
as a result of hard work and study. I didn’t get 
a chance to take a code test, since I got my 
ticket in 2008. I did like most of the new licens-
ees do — I listened before keying the mic. 
Within six months, I was a net control station 

for the Alabama Traffic Net, a very large phone 
net.

My experience is quite different from Alan’s. In 
my experience, the hams who have violated 
the rules — including those of good taste 
— were the long-term hams, not the “new-
bies.” I have found that most hams are polite to 
both new and old (not age, but time with 
license) and that they follow the correct proce-
dures; however, I have yet to hear a new ham 
be as impolite or operate improperly as those 
more experienced hams who want to limit the 
hobby for those who came later.

A limitation such that K9MBQ suggested is 
short sighted because new hams are the 
future of the Amateur Radio Service. If they 
are discouraged, ham radio will go away as 
the older hams die off. Rather than Alan’s idea 
that radio amateurs must show operating profi-
ciency before being allowed to upgrade their 
license, new hams should be mentored by 
experienced, friendly “old-timers” who can 
encourage them in correct usage and operat-
ing procedures. New hams want to do things 
right. 

Be very careful about who you think is operat-
ing poorly. You may find it is a ham with 30 or 
40 years of operating experience!

Dana Persells, WJ4Z

Dadeville, Alabama

Code Lessons
I read the letters by Scott Lichtsinn, KB0NLY, 
and John Rader, KD8PAF  [“Correspondence: 
Proud to Be a ‘No-Code-Extra,’” May 2012, 
page 24] in response to Ted Jefferies, ND4K 
[“Correspondence: Communicating to the 
Max,” Apr 2012, page 24] and thought I might 
offer a counterpoint.

Morse code is what distinguishes hams from 
other hobbyist wireless communicators; it’s 
really the only differentiator. As the oldest 
communication format we have as hams, it 
was used exclusively by our forefathers. It 
uses the most simplistic equipment that 
almost anyone can homebrew and it works 
when more sophisticated equipment is 
unavailable. I can build a CW station (TX/RX) 
out of junk box parts in about 20 minutes, but  
I can’t do that with equipment for any other 
mode.

The excuse about being handicapped might 
have great merit for some, but not for me. I 
know and have worked with hams who are 
blind, deaf and paraplegic many times. Back 

when code was a requirement for licensing, 
they all not only got licensed, but went on to 
become active and productive hams. Deaf 
applicants could pass the code test by watch-
ing a blinking light or putting their fingers on a 
speaker, blind applicants could listen just fine, 
and paraplegics could blow through a straw to 
pass the sending test. 

Code may no longer be a requirement, but it’s 
as routine as tying a bowline for a blind or deaf 
sailor. It’s what takes us all back to our roots 
and allows us to communicate when more 
sophisticated methods fail or aren’t available. 
There is no handicap or impediment in the 
world that would restrict or inhibit learning the 
code, other than the one someone inflicts upon 
himself. We are a sad society when we believe 
a physical handicap restricts anyone’s ability to 
reach for the stars and achieve great things.

Steve Katz, WB2WIK

Winnetka, California

Windows to the World
Do you have a pile of envelopes from QSL 
cards from around the world? I did, and I 
found a way to re-use them. I gave to a co-
worker who gave them to his grade school 
children. One kid got them and promptly got 
out an atlas to see where they came from. 
Another one took them to school for show-
and-tell. All the kids in his class got a kick out 
of looking at them. They wondered why this 
one boy had all these cards. He explained to 
his class that I had talked to all these people 
over the radio. This got the class wondering 
about Amateur Radio. My co-worker’s son 
explained, as only kids can do, that it was like 
text messaging, but it all came before cell 
phones. He called it “the original social media.” 
If you have a bunch QSL cards or envelopes 
from all over the world, find a friend of yours 
who has kids and let them explore the magic. 
Who knows? It just might get them interested 
in ham radio!

James Dale, W0PPA

Rosemount, Minnesota

Muddle in the Huddle
Contesters have used add-on voice recorders 
to call CQ for a long time, but lately, something 
is wrong with some of the signals. In the last 
voice contest I entered, I found that there were 
horrible and unreadable signals on the bands, 
but when I pieced enough of a call to go back, 
the live operator was a perfect copy. I don’t 
know if modern switching power supply hash 
is being picked up by the wiring, or you they 
are processing an already processed 
recorded signal, but if I can’t understand your 
call, I can’t call you back. If there is nobody 
nearby to give you a signal report off the 
dummy load the day before the contest, why 
not dial up one of the Internet-connected 
receivers and listen off the air? 

Patrick Hamel, W5THT

Long Beach, Mississippi

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 e-mail to qst@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. Of course, the 
publishers of QST assume no responsibility for statements made by correspondents.
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Don’t forget to check out our NEW WEBSITE!

www.SteppIR.com
Research Products, Purchase Antennas, Parts and Accessories, 

Questions Regarding Support, Find out about the very latest Updates from SteppIR!

Celebrating Our 11th Year!
May 2001 – May 2012

Join Us in Dayton – Booths 68-69

First SteppIR purchased by Kim Bottles, K7IM 2001

Boulder Amateur Radio 
Club Field Day 2007
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CQ-Japan 
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More than 10 years later and too many band changes to count...

Visalia 2011- Debut of 
SteppIR DB 42 MonstIR Pro
Hector Garcia, XE2K Photo

I purchased the fi rst SteppIR 3 element Yagi antenna in 
April of 2001.  Now more than ten years later, I am still very 
happily using my 3 element SteppIR Yagi 
almost every day.  In addition to ham radio 
I also do a lot of shortwave listening, so 
it is great to have an optimized antenna 
regardless of which frequency I’m on.

Of all the many different pieces of ham 
radio equipment I have owned and used 
over the last 47 years I can say the SteppIR 
Yagi is my all time favorite piece 
of gear.

It was truly a breakthrough idea! 

Cheers,
Kim Bottles - K7IM

,,,, yyyyy

W1HQ SteppIR 2008
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Joel R. Hallas, W1ZR

Figure 1 — EZNEC azimuth pattern of 20 meter 
extended double-Zepp 1 wave-length above 
typical ground at 14° elevation. (Conductivity of 
0.005 S/m, relative dielectric constant 13. These 
values are used in all results.) It has 3 dB more 
gain, and a narrower pattern than a 1⁄2 wave 
horizontal dipole at the same height.

Figure 2 — EZNEC elevation pattern of 
5⁄8 wave long ground mounted monopole on 
20 meters above typical ground (black) 
compared to 1⁄4 wave (red) and 1⁄2 wave (blue). 
The azimuth pattern for each is omnidirectional.1Notes appear on page 31.

The 43 Foot Vertical Monopole –  
What’s the Magic? 

Everywhere you look in the Amateur Radio 

literature, as well as in the ads, it seems that 

the 43 foot monopole must be a magic 

antenna. Interestingly, this is an antenna that 

has a 1⁄4 wave resonance around 5.4 MHz. 

Sure, the 60 meter channels can be fun, but 

can that be the whole story?

Actually it’s not even related — this antenna 

was popular long before 60 meters was even 

an idea for hams. To get the picture, let’s look 

at the horizontal antenna that is its predeces-

sor — the extended double-Zepp or EDZ. The 

EDZ is a center fed often wire antenna that is 

1.25 wavelengths long — another length that 

isn’t resonant. It has the property that it is the 

longest simple (no traps, or stubs) center fed 

antenna that has a its main response in broad-

side lobes in each direction. Any longer and 

the lobes split into multiple lobes that are 

largely off axis. The EZNEC azimuth pattern 

of such an antenna for 20 meters, 86 feet in 

length, is shown in Figure 1.1

And Half an EDZ on its Side  
is a 43 Foot Monopole
The 43 foot ground mounted monopole is just 

half of a 20 meter EDZ, or a 5⁄8 wave vertical 

on that band. As with the EDZ, it has its 

radiation focused broadside toward the hori- 

zon, or would if there were no ground losses. 

See Figure 2 (black). Still, it is the longest 

simple vertical monopole that keeps its 

radiation focused at low angles. The 5⁄8 wave 

ground mounted antenna is somewhat akin to 

a 1⁄4 wave monopole with elevated radials 

mounted 3⁄8 above ground, as discussed in a 

recent QST article, but avoids elevated radials 

and may be easier to install and feed.2 

While this antenna is not resonant on  

20 meters, and by itself has a high SWR, its 

impedanceas predicted by EZNEC  is largely 

that of capacitive reactance. Adding a simple 

inductor (called a loading coil by many) in 

series (about 320 W of inductive reactance, or 

3.6 µH at 14.15 MHz) will get the 50 W SWR 

to below 2:1 as shown in Figure 3.

How Does it Compare to Other 
Ground Mounted Verticals?
Anything from a 6 foot whip on the bumper 

of a car to our 43 foot vertical that we can get 

to accept power will radiate largely in a broad- 

side direction on 20 meters — there’s no 

magic here. The very short antennas, as in 

those on a vehicle, tend to be less efficient, but 

they still do work. There are two other popu-

lar lengths for home station use — the 1⁄4 and 
1⁄2 wave monopoles. How do they stack up?

The 1⁄4 Wave Monopole
The 1⁄4 wave monopole is the easiest of all 

to feed — it is resonant and has a low feed 

impedance, close to that of standard 50 W 

coax. It can be fed against a bunch of buried 

or on-ground radials, or elevated resonant 

radials. While the resonant resistance of a  
1⁄4 wave antenna over perfect ground is 36 W, 

any losses add to that (and reduce efficiency) 

so the usual real antenna can be directly fed 

with 50 W coax with a reasonably low SWR. 

The pattern is shown in Figure 2 (red). 

The 1⁄2 Wave Monopole
A 34 foot monopole fed against ground 

makes a resonant 1⁄2 wave antenna on 

20 meters. This has the advantage that it  

also can work as a 1⁄4 wave monopole on 

40 meters, so is easy to feed on that band.  

On 20 meters it does have a pattern that is in 

All antennas are compromises, including this popular one.
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switched tuning boxes that use 

a tapped coil feed for an even 

better match on those bands.3  

So Far So Good —  
So What’s the Bad News?
On bands at frequencies at 

which the antenna is longer 

than 5⁄8 wavelength, we are no 

longer in the realm of having 

most of our radiation at low 

angles broadside to the antenna. 

This should not be too much of 

a surprise, since we asserted 

earlier that 5⁄8 wavelength was 

the longest simple monopole 

that would do that. 

Yes, it still takes power, and still sends it forth 

on the higher bands, but if we are after 

low-angle radiation for long haul work, we 

may be disappointed. Still, even though the 

peak of the pattern is higher than we might 

like (see Figure 4), there is still useful radia-

tion at the lower angles (see Table 1). 

Table 1 compares the peak gain and angle of 

maximum radiation on each band, along with 

the gain at 5 and 10°, as in my November 

2011 article, for all bands from 160 through 

10 meters. Note that on the higher bands, the 

peak gain is much higher. This is because the 

radiation it is at high enough angles to avoid 

losses from propagating along the ground. 

This high angle radiation can be of benefit for 

medium range or space communication, but 

is not particularly helpful for long haul DX. 

In fact, it can bring in noise from medium 

ranges that is detrimental.

What are the  
Feeding Options?
As noted, this antenna is not resonant on any 

band except 60 meters, nor is it close to a  

1:1 SWR. There are basically two feeding 

options to deal with this mismatch:

 Install a manual or automatic antenna tuner 

at the antenna base, with switchable loading 

coils for some bands if needed, and use that 

arrangement to provide a match to 50 W coax. 

Then run the matched coax to the station with 

low losses.

 Accept the mis-

match and feed 

mismatched coax to 

an antenna tuner at 

the station end. 

While this is simple, 

in a way, there are 

penalties. Table 2 

indicates the 

expected loss as a 

result of the use of 

mismatched coax 

based on EZNEC 

predicted SWR at 

the monopole base. 

Figure 4 — EZNEC elevation pattern of 
43 foot ground mounted monopole on  
17 meters (black), 15 (red) and 10 meters (blue). 

Table 2

SWR and Coax Loss of 43' Monopole 
on Each Band in 100' of Coax

Band 
(Meters)

SWR
Coax Loss (dB)

LMR-400     RG-213      RG-8X

80 81:1 5.8 6.7 8.8

60 1.7:1 0.3 0.5 0.9

40 15:1 2.0 2.7 4.1

30 54:1 5.1 6.9 8.7

20 9.9:1 1.8 2.8 4.0

17 5.8:1 1.3 2.1 3.1

15 33:1 4.9 6.7 8.4

12 41:1 6.0 8.0 9.7

10 1.5:1 0.7 1.3 2.0

between the 1⁄4 and 5⁄8 wave patterns, perhaps 

not surprisingly (see the blue trace in Fig- 

ure 2). Its only issue is that it has a very high 

feed-point impedance on 20 meters. The 

actual impedance depends on the conductor 

diameter. EZNEC predicts that it will range 

from around 2800 W if made from #14 AWG 

wire to about 880 W if made from 2 inch 

diameter tubing. Either will be a problem for 

an antenna tuner that is rated for a 10:1 SWR.

How About the Lower  
Frequency Bands
A nice feature of the 43 foot vertical is that  

it works reasonably well on lower bands, at 

least in comparison to vertical monopoles that 

are any shorter. Of course, a full 1⁄4 wave on 

160 meters will run rings around it, but not 

everyone has the resources for a 130 foot 

vertical. 

The SWR of the 43 foot monopole on 40 

meters is about 15:1, somewhat beyond the 

specs for most wide range tuners, but likely to 

work since they usually have more range on 

40 than 80, where they often hit their limits. 

On 80 and 160 meters, the SWR of the 

antenna itself is very high — beyond the 

range of many tuners. As with the usual 

mobile whip, or our monopole on 20 meters, 

a series inductor can save the day. In this 

case, EZNEC indicates that about 15 µH will 

get the 80 meter SWR to around 3:1 — work-

able for either a remote or coax connected 

tuner. A series of recent QST articles 

described specialized manual and remote 

As shown, with the exception of 60 and  

10 meters, the losses will be high unless much 

shorter coax is used. Some use a 4:1 balun at 

the feed. This may help on some bands, but 

will not eliminate the problem.

In either case, take the usual precautions, 

such as a common mode choke, to minimize 

current on the outside of the coax run.

Notes
1Several versions of EZNEC antenna modeling 

software are available from developer Roy 
Lewallen, W7EL, at www.eznec.com.

2J. Hallas, W1ZR, “How High Should Your HF 
Vertical Be?” QST, Nov 2011, p 51.

3P. Salas, AD5X, “160 and 80 Meter Matching 
Network for Your 43 Foot Vertical,” Part 1 — 
QST, Dec 2009, pp 30-32 and Part 2 — QST, 
Jan 2010, pp 35-36.

Joel R. Hallas, W1ZR, is Technical Editor of 
QST. You can reach him at w1zr@arrl.org.

Click to see a remote-tuned  
43 foot vertical antenna

Figure 3 — EZNEC predicted 50 W SWR of 
43 foot vertical with 3.6 µH series inductor on 
20 meters. This is the simplest way to set up 
for single band operation. Start with 9 turns of 
insulated wire on a piece of 2 inch PVC about 
1.8 inches long.

Table 1

Gain and Angle of Peak Gain of  
43' Monopole on HF Bands

Band 
(Meters)

Peak Elevation 
Angle (°)

 Gain (dBi) 
Max           5°           10°

160 24 –2.4 –7.2 –4.1

  80 25 –0.33 –5.0 –2.9

  60 24 –0.28 –6.2 –2.5

  40 23 –0.26 –6.1 –2.4

  20 15   1.2 –2.9  0.5

  17 42   4.2 –6.1 –2.8

  15 35   4.0 –8.0 –4.2

  12 29   4.0 –7.0 –3.8

  10 54   5.9 –5.3 –4.8
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Richard L. Huttinger, AA4RH
Photovoltaic (PV) solar panels are a great 
way to power ham radio gear for portable 
operation. They are clean and silent, and 
produce power at voltages and currents that 
are well suited to efficient, modern radios 
when used with a lead-acid storage battery. 
Solar panels do, however, have at least one 
problem that may not be obvious until you 
get one and try to put it to use — how do you 
mount the darn things? This is not a trivial 
problem. In this article I’ll describe a mount-
ing system that I built and have used over the 
last 5 years. This design could easily be 
scaled to fit larger or smaller panels.

Build a Portable Mount for Your PV Panels

Figure 1 — Dimensioned drawing of my panel mount section. Adjust dimensions if your PV panel 
is a different model.

worked well for a several years, but 
the more I used it the more I real-
ized that something better was 
needed. For one thing, the panel 
makes a pretty good sail and the 
whole apparatus could be blown 
over by strong winds unless it was 
guyed somehow. Guy lines are a 
problem that any ham who has ever 
put up a vertical antenna can well 
understand. Also, the power cord 
leaving the panel wasn’t protected 
from flexing and strain. And 
transporting the unprotected panel 
can expose it to damage. A PV 

panel is expensive and fairly delicate. 
Carrying it in the back of a pickup truck with 
all sorts of camping gear, antennas, miscel-
laneous radio equipment and other toys is 
almost certain to damage it eventually. 
Consequently I decided to design a panel 
mount that would have the following 
features:

 Protect the panel and power cord during 
transport.

 Provide some protection for the panel 
during use.

 Provide strain relief for the power cord.

 Easy azimuth and elevation adjustment.

Make your photovoltaic panel easy to 
set up and safe to transport with this 

easy to build support.

Solar panels do, however, 
have at least one problem… 

I have owned my PV panel for about 15 
years and it served me well on a sailboat for 
its first 5 years. The sailboat mount simply 
consisted of two strips of wood screwed to 
the back of the panel. This raised the panel 
off the cabin roof and provided a channel for 
air to circulate behind the panel for cooling. 
PV panels lose efficiency if they get hot, so 
keeping them reasonably cool is important. 
When I sold the boat the panel became 
available for use with ham radio gear.

My first attempt at a panel mount for ham 
radio use consisted of a simple crossed-arm 
construction that attached to a sturdy camera 
tripod. In general, the tripod PV panel mount 
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way to put steel threads 
in a piece of wood. 
They are readily avail-
able in a number of 
sizes at any good hardware store. For items 
that will be subject to frequent assembly and 
disassembly, or need to mate with machine 
screw threads, this is a good way to provide 
that capability.

One decision you should make before you 
get started cutting wood is whether you want 
to protect the final assembly with exterior 
polyurethane. I decided to finish mine with 
varnish because I wanted the unit to be 
modestly weatherproof and I wanted it to 
look nice. Plywood is not very weather 
resistant and will quickly discolor and 
deteriorate unless protected. Carefully 
sanding and coating the plywood with 
polyurethane also helps to minimize edge 
splintering. The process of coating the parts 
with a minimum of two coats of exterior 
polyurethane will add a couple of days to the 
construction process and you may want to 
allow for this in your planning.

Folding Mount Construction
The PV panel in the accompanying photo is 
a 20 W panel made by Solarex that measures 
191⁄2 × 171⁄2 inches. The panel came pre-
drilled with holes in each corner on a 16 × 
16 inch square pattern. The holes contain 
grommets to protect the panel from the 
mounting screws.

For a variety of reasons you may not want to 
build your panel mount exactly as described 
in the following instructions. Your panel 
may not be the same model, or the same 
size, or have the same mounting-hole loca-
tions as mine. You may be using wood you 
already have on hand, or you may have other 
considerations that require design changes. 
In any case don’t start cutting wood until 
you have carefully thought things through, 
and as much as possible, “dry fit” all parts  
to double check dimensions and locations 
before drilling holes. Table 1 
lists the parts I used for my 
panel mount. 

The front and back of the 
mount are 1⁄4 inch exterior 
plywood and are nominally 
24 × 24 inch. Plywood panels 
this size are available pre-cut 
at most home centers. Mine 
are slightly smaller because 
that is the size of the plywood 
that I had in my scrap pile.

The plywood panel that 
forms the PV panel mount is 
drilled in six places for 
mounting the legs, four places 

Figure 2 — Panel mount ready for panel 
installation.

 Low tripping hazard.

 Wind resistant.

 Cooling channel for the panel.

 Cheap and easy to construct.

Folding Mount Description
The PV panel mount shown in the lead 
photo (a sort of version 3.0) is the result of 
my design efforts. I hope it is clear from the 
picture that the whole system opens up like a 
book to expose the panel to the sun. In use, 
the panel mount is swung through an angle 
of approximately 270° so that the front cover 
becomes the rear support and legs. The angle 
between the front legs and the back legs is 
adjusted to set the panel elevation angle. The 
whole unit is easily picked up and rotated as 
needed to follow the sun across the sky. Be 
careful when doing this, however, as there is 
a pinching hazard if you place your hands 
between the legs near the hinge points at the 
top of the panel mount. When the “book” is 
closed, both the front and the back of the PV 
panel are protected from damage. 

Before you close up the mount for transport, 
the power cord should be wrapped around 
the wood support strips directly behind the 
PV panel. This protects the wire. The large 
diameter of the coil minimizes fatiguing the 
wire through repeated coiling. Also note that 
the wire exiting the panel is fastened to the 
plywood mount with a pair of nylon wire 
ties that serve as a strain relief.

This PV panel mount is not complicated; 
construction requires only minimal wood-
working tools and skills. One thing that may 
be new to some amateurs is the use of a 
“cone nut.” These clever nuts are a simple 

for mounting the cone 
nuts and four places for 
attaching the nylon wire 
ties (see Figures 1, 2 and 

3). The PV panel is attached to the plywood 
panel with four 11⁄2 inch long #10 round head 
machine screws. 

The plywood panel that forms the cover of 
the assembled mount is simply drilled in six 
places for the screws that attach the plywood 
to the legs (see Figure 4). The holes are 
clearance holes and are countersunk so that 
the #8 × 1 inch flathead wood screws end up 
level with the plywood surface. The legs are 
drilled with small pilot holes that match up 
with the corresponding clearance holes in 
the plywood.

The legs are made from 5⁄8 × 11⁄4 inch “white 
wood” (hemlock, pine or equivalent) furring 
strips available from any lumber yard or 
home center store. They come in a variety of 
lengths and are inexpensive. Try to pick out 
some nice straight furring strips with a 
minimum of knots and wild grain so that the 
legs don’t warp as they age. Cut each of the 
furring strips to 341⁄2 inches long and drill in 
three places with pilot holes for the screws 
that attach them to the plywood panel. Each 
one is also drilled at one end with a 1⁄4 inch 
hole. This is one of the few places in this 
project where accuracy counts. All of the  
1⁄4  inch holes in all four legs must line up 
after they are fastened to the plywood  
panels, since these holes form the hinge that 
permits the assembly to open and close. 

Cone nuts are driven into the inside of each 
inside leg. Small, sharp prongs on the cone 
nuts act like nails to hold the nut in place. I 
chose to round off the top end of each leg for 
appearance. The bottom end of each leg is 
left square in order to reduce the chance of 
slipping on the ground when the PV panel 
mount assembly is in use. 

The two panel spacer/supports were ripped 
from a larger piece of 3⁄4 inch white pine, but 

A PV panel is expensive 
and fairly delicate.

Table 1

Materials List for Folding Panel Mount

Cone nuts, 4 each #10-24 

Cone nuts, 2 each 1⁄4-20 

Exterior plywood panels, 2 each 24 × 24 × 1⁄4"

Flat head wood screws, 12 each #8 × 1" 

Flat washers, 4 each #10

Flat washers, 2 each 1⁄4"

Hex head bolts, 2 each 1⁄4-20 × 11⁄2"

Nylon wire ties, 2 each

Pine spacer/supports, 2 each 3⁄4 × 3⁄4 × 171⁄2" 

Round head machine screws, 4 each #10-24 × 11⁄4" 

White wood furring strip legs, 4 each 341⁄2 × 11⁄2 × 5⁄8"
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Figure 3 — Rear view of PV panel mount section. Figure 4 — Dimensioned drawing of the panel cover.

they could be made from the same material 
as the legs, if that’s what you have. They are 
each drilled in two places with clearance 
holes for a #10 machine screw. The ends are 
rounded off on one side to provide a large 
radius for coiling the power cable.

After you have finished making all the parts, 
screw the legs to the plywood panels. Then 
join the front and back panels by assembling 
the hinges (see Figure 5). After the hinges 
are assembled the PV panel mount is self-
supporting and should easily open and close 
without interfer-
ence between the 
inside and outside 
legs. If you have 
any construction or 
assembly prob-
lems, make sure to 
resolve them before attaching the PV panel. 
Once the assembly is functional and will 
stand securely on its own, you can attach the 
PV panel (see Figure 6). 

Attaching the panel takes only 5 minutes and 
should be the very last thing you do in order 
to minimize the chance of damaging the 
panel with a stray drill bit or screwdriver. In 
sequence, the #10-24 machine screws pass 
through a flat washer, through the PV panel 
grommet, through the wood spacer/support, 

and then finally into the #10-24 cone nut, 
which has been driven into the back of the  
1⁄4 inch plywood panel. This “sandwich” 
arrangement is quite sound mechanically 
and easily assembled (see Figure 6).

Operational Considerations
While the folding PV mount may look 
unnecessarily large in relation to the panel, 
don’t be tempted to shorten the legs. In my 
experience Field Day sites and other outdoor 
locations don’t usually have the grass cut as 
short as the average suburban lawn and tall 

grass can partially 
block the sunshine 
if the PV panel 
isn’t mounted well 
up in the air. Some 
of the other design 
aspects are just 

based on what looked right to me and don’t 
have any real functional necessity. If I were 
to make another folding mount I might 
shorten the legs that project from the top of 
the assembly to form the hinges. I would 
also consider moving the PV panel farther 
down the plywood support panel another 
inch or so to provide more protection for the 
power cord when it is coiled for storage and 
transportation. This, of course, would reduce 
the elevation of the panel in use and would 
require longer legs to compensate.

A feature of this tent-like design that I hadn’t 
anticipated is the shaded environment that 
the assembly provides for charging batteries 
when the panel isn’t in use for other pur-
poses. Placing the battery underneath the 
assembly protects it from direct exposure to 
the sun, which can result in high battery 
temperatures and short battery life. I have 
standardized on the use of Anderson 30 A 
Powerpoles, so charging a battery is as 
simple as plugging the battery into the panel 
cable and setting it underneath the panel-
mount assembly. I included a Schottky diode 
in the end of the PV panel cable just ahead 
of the Powerpole plug so I can even leave a 
battery attached all night without danger of 
the battery discharging through the panel. 
Unless the battery is very small in terms of 
ampere-hours, or you leave it plugged into 
the panel for extended periods, no charge 
controller is needed. By the way, I have 
found gelled electrolyte lead-acid batteries to 
have a far longer service life than the stan-
dard liquid electrolyte deep-cycle batteries. 
They are more expensive, but worth every 
penny. They’re safer, too. 

When the panel is in use, the 10 foot power 
cord that comes with the Solarex PV panel 
is often too short for convenience. If you 
want to operate from the shade while still 
having the panel out in full sun, an exten-

When the “book” is closed, both 
the front and the back of the PV 

panel are protected from damage.
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sion cord is a worthwhile and inexpensive 
accessory. I built a 30 foot extension cord 
from spare wire and two pairs of Anderson 
Powerpoles. This gives me a total of 40 feet 
between the panel and my operating posi-
tion. The small voltage drop through the 
extension cord is inconsequential. My 
extension cord measures 0.3 W in each 
conductor for a total of 0.6 W. At 1.0 A 
maximum current, this amounts to a drop of 
only 0.6 V. Since most panels have an open 
circuit voltage of more than 20 V, there is 
more than enough overhead to provide 
current to a 12 to 14 V load.

The first time you operate your ham station 

Figure 5 — Details of hinge construction.

Figure 6 — Details of assembly sequence for installing PV panel to mount.

from free and silent solar power is exciting 
and actually seems a bit magical. So buy a 
PV panel, build a mount, unplug that 120 V 
ac power supply and get on the air.

Photos by the author.

ARRL member Richard L. Huttinger, AA4RH, 
lives in Staunton, Virginia. Richard has a BS in 
Chemical Engineering from the University of 
Virginia and worked for DuPont Company for the 
last 23 years of his career until retiring at the end 
of 2001. He specialized in computerized process 
control and the development and implementation 
of advanced process control strategies, for US 
and foreign manufacturing sites. He still does oc-
casional consulting work in that specialty as well 
as general chemical engineering. 

He’s been an Amateur Radio operator since 
1965. He was first licensed as WN1EHW, then 
variously as WA1EHW, KF4QZG and finally 
AA4RH as an Amateur Extra class licensee. His 
Elmer was Bob Dixon (SK), K1SCC, of Glaston-
bury, Connecticut. Richard’s primary ham 
radio interests are homebrew QRP, antenna 
experimentation and boatanchor radio repair 
and restoration. He has other hobbies that often 
complement his ham radio interests including 
woodworking, metalworking and photography. 
Richard can be reached at 107 Community Way, 
Apt 235, Staunton, VA 24401-4987 or via e-mail 
at aa4rh@arrl.net.

Feedback
In “The Doctor is In” [Apr 2012, pp 54-55] 
the correct call sign of Elwood who contrib-
uted the link about meteor pings is 
WB0OEW.

In “Level Converter to Allow Full Control 
of Peripherals by Computer or Radio” [Apr 
2012, pp 38-40] the ground connection on J4 
should go to pin 5, not pin 4. Also, the 
“Hamspeak” item was in error. It should 
have said:

Null modem — An adapter to interconnect 
two devices both wired as EIA RS-232-C 
DCEs or DTEs using DSUB25 or DSUB9 

connectors. To allow communication, 
interconnect RECEIVE DATA (pin 3) on one 
connector to TRANSMIT DATA (pin 2) on the 
other for either connector type. The SYSTEM 

GROUND connection should also be inter-
connected end to end — pin 7 on DSUB25, 
pin 5 on DSUB9.

For most devices that require flow control, 
cross connecting CLEAR TO SEND and 
REQUEST TO SEND either at each connector 
or from end to end will allow data flow. 
Some implementations may also require 
DATA SET READY and CARRIER DETECT at 
one end connected to DATA TERMINAL 

READY at the other.

New Products
MFJ QRP 4:1  
Current Balun
The MFJ-9211 current 
balun is designed for use 
with QRP transceivers and 
antennas with balanced 
feed lines. It measures  
2 ×3 ×1 inches and is 
mounted in a plastic box with five way 
binding posts for balanced line connections 
and a BNC connector for the QRP rig. Price, 
$19.95. For more information, to order, or  
for your nearest dealer, call 800-647-1800  
or see www.mfjenterprises.com.
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the material in Table 1, all of which should 
be available at your local hardware store..

You start assembly by soldering (or crimping) 
suitable wire into the ring tab wire connec-
tors. The heavy gauge (yellow) ones will get 
#12 AWG (or larger) wire to carry the main 
current load. Make sure the wires are long 
enough to facilitate the final connection to the 
power supply. The two smaller (red) ones get 
#16-18 AWG wire and are used to connect to 
the multimeter to measure the voltage drop 
across the shunt. Be sure to make them long 
enough to allow for easy connection.

The assembly of the shunt itself starts by 
threading one of the nuts onto the screw all 
the way to the head. Now add one of the 
yellow ring tab connectors followed by 
another nut. Tighten this assembly together. 
Add one red ring tab connector and follow it 
with a third nut. Tighten this while keeping 
the two ring tabs about 180° from each other 
(see Figure 2). That finishes the nonadjust-
able end of the shunt.

For the adjustable end, reverse the assembly 
order. Nut, red tab, nut, yellow tab, nut — 
leaving about 13⁄16 inch of space between the 
two inside nuts. Snug this set together but 
leave it loose enough to be able to adjust it 
up or down the length of the screw during 
calibration.

Calibration
Now that the shunt is assembled, you need to 
calibrate it. You will need a voltage source, 

current flowing through RS results in a drop of 
1 mV (0.001 V) and consumes just 0.001 W 
of power. With 20 A through the same resis-
tance we would read 20 mV (0.020 V) and 
only consume 0.020 W of power. So to be 
able to measure the current used by a radio (or 
anything else), we need to be able to measure 
very low voltages across very low resistances.

Design
So how do you come up with such a low 
resistance and measure such low voltage? 
The voltage measurement is pretty easy. 
Most modern digital multimeters can mea-
sure down into the millivolt range, which is 
what you need to do. 

A quick check of resistor suppliers shows 
that getting resistors with those kind of values 
(0.001 W) is difficult if not impossible. You 
could take a thousand 1 W resistors and wire 

them in parallel to get 
the right value, but 
that would be expen-
sive and leave little 
room for the battery. 
So what can we do? It 
is easy to build your 
own adjustable very 
low value resistor 
used to measure 
current. This resistor 
is traditionally called 
a shunt. [Another 
possibility is to use a 

length of house 
wire. For example, 
#10 AWG copper 
has a resistance of 
about 0.001 W/foot, 
while #12 is about 
0.0016 W/foot. 
— Ed.]

Construction
To build the shunt, 
you need to collect 
some hardware. For 
a shunt that will 
measure 0 to 50 A 
or more, you need 

Jerry Radcliffe, N8KLX
Spring is finally in the air and with the 
members of our club, the Utica Shelby 
Emergency Communication Association 
(USECA), thoughts turn to “Larks in the 
Park,” our informal gatherings at local parks 
to “play radio,” ARRL Field Day and other 
battery powered radio operations. This 
project is a simple way to house and monitor 
the batteries you use to power your radios.

I use a beverage cooler to house my batter-
ies. I wanted to have some way to see how 
the batteries were doing while running the 
radio so I designed a simple metering system 
that allows viewing either battery voltage or 
current with just the flip of a switch. 

The Theory
Measuring current flow requires a straightfor-
ward application of Ohm’s law. Ohm’s law 
states that the voltage 
drop across a resistor 
is proportional to the 
current flowing 
through that resistor. 

As shown in Figure 1, 
by using a resistor 
(RS) with a resistance 
such that the voltage 
drop (VS) is numeri-
cally equal to the 
current flow (IL) you 
can use a voltmeter to 
directly indicate the 
current. For exam-
ple, 1 A of current 
flowing through 1 W 
of resistance creates  
1 V, numerically 
equal to the current. 
It would also con-
sume 1 W of power 
and result in signifi-
cant voltage drop.

A more practical 
example is to use 
0.001 W for RS. In 
this case, 1 A of 

A Cooler Battery Box 
with a Digital Meter

Keep those portable storage  
batteries cool whether on Field Day or  

an EmComm assignment.

Figure 1 — Schematic of the measurement 
concept discussed in the text. 

Figure 2 — Details of the shunt construction. 
The bolt should be a steel (not stainless)  
6-32 × 2.5 inches.

Table 1

Material Needed to  

Make a Shunt Resistor

1 — Pan head steel (not stainless) screw, 
6-32 × 2.5" or longer.

6 — Hex nuts, steel, size 6-32.

2 — Wire connectors. Ring tabs to fit a  
#6 screw and #12 AWG wire. Color code 
yellow.

2 — Wire connectors. Ring tabs to fit a  
#6 screw and #18 AWG wire. Color 
code red.
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such as a power supply or battery, a digital 

multimeter with current reading capability 

and a load. The load can be a radio, power 

resistor or perhaps a low voltage lamp.

Connect the load to the voltage source with 

the multimeter in series, observing the 

polarity of the meter. Turn on the voltage 

source and note 

the current on the 

meter. Turn off the 

voltage. Substitute 

the shunt for the 

multimeter and then use the multimeter, now 

set to measure voltage instead of current, to 

measure the voltage across the shunt after 

you again turn on the voltage.

Adjust the distance between the sets of nuts 

to change the voltage drop across the shunt 

until it equals the numeric value of the 

Figure 3 — Schematic showing 
the connections to the meter.

Figure 4 — Complete schematic 
and parts list of the cooler mounted 
and metered battery box. RL 
represents the equipment load that 
the battery is supplying.

R1 — 1 MW, 1⁄4 W, 5% resistor.
R2 — 1 kW, linear taper 

potentiometer.
R3 — 100 W, 1⁄4 W, 5% resistor.
S1 — DPDT center of miniature 

toggle switch.

current you noted in the first step. Farther 

apart adds more resistance, hence more 

voltage drop; closer together, less resistance, 

less voltage drop. Once you have it adjusted, 

tighten the nuts well and then retest as the 

tightening may have changed the resistance a 

bit. Readjust as necessary. 

If you’re using 

power resistors for 

a load as I did, 

make your tests 

short so the resis-

tors don’t overheat and change resistance.

Well, that’s it! You now have a calibrated 

shunt that you can use to measure current. 

Putting it to Work
Of course, it is a bit clumsy to have your 

multimeter out all the time, especially if you 

are out in the field playing radio. There is an 

easier way — use a dedicated digital meter.

A quick check of the Internet or your local 

hamfest swap table, should turn up a number 

of low cost digital panel meters. I found 

mine at the Dayton Hamvention.® It’s a 

model PM-128, but most of the major 

suppliers (Digi-key and Mouser, for exam-

ple) have equivalent units. A Google search 

on “panel meter PM-128” will get you a 

bunch of sites to choose from.

The voltmeter at its default setting measures 

199.9 mV and that just happens to be what 

we want to measure! How convenient. This 

type of meter usually requires an indepen-

dent power source. A 9 V battery will do just 

fine and will last a long time. 

There are a set of jumpers for setting the 

decimal place on the meter. Jumpering P3 

will set the decimal place at 199.9. Leave P1 

and P2 open.

Connect the wires coming from the red tabs 

on the shunt to the VIN (+) and GND (–) 

inputs of the meter (see Figure 3). As to the 

correct polarity, the panel meter reads plus or 

minus 199.9 mV so current flowing in one 

direction will produce a positive voltage 

across the shunt and current flowing the 

other way will produce a negative voltage. 

You can decide which direction you want as 

positive on the meter. An advantage to this is 

that the meter will show both load current 

and charge current depending on the sign on 

the meter.

Figure 3 shows the shunt connected to  

the negative side of the power supply. 

Connecting it this way has several advan-

tages. It keeps the entire shunt assembly at or 

very near to ground potential, a good safety 

practice. It also provides an easy way to 

configure the meter to monitor either the 

supply voltage or the current with the flip of 

a switch. 

Figure 4 shows a simple circuit that allows 

the monitoring of either the current or the 

voltage. R1, R2 and R3 form a voltage 

divider that produces a voltage that is 1/1000 

of the supply voltage. This voltage is then 

connected via S1a to VIN (+) on the digital 

meter. R2 allows for calibration of the 

voltage measurement. S1b is wired to supply 

power from the battery to the digital meter. 

Switch S1 is a DPDT center off miniature 

switch.

Note that the cooler’s insulation can be of 

benefit in a number of ways, keeping the 

battery cool in bright sunlight, and keeping it 

warm (for a while) in the winter. During 

charge, the box should be kept open to avoid 

overheating and to release any vented gas.

It’s easy to build your own 
adjustable very low value resistor.
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Powerpole connector block 
for my connections to the 
radio. You can connect the 
charger via the Powerpole 
connections. The charge 
current will show on the 

current meter with the opposite polarity  
than the load current.

See you at the next lark in the Park!

Photos by the author’s son-in-law,  
Jay Montgomery.

Jerry Radcliffe, N8KLX, is an ARRL member 
and Amateur Extra class licensee. He was first 
licensed in 1988 as a Technician class licensee. 
He studied computer engineering at the Univer-
sity of Detroit before joining the US Navy. After 
the Navy, he worked in business electronics and 
then personal computers becoming a senior 
software analyst. He is currently serving as a 
Master Radio Electronics Officer (MREO) in the 
US Merchant Marine assigned to Military Sealift 
Command ships. You can reach Jerry at  
45061 Grant Park, Utica, MI 48317-5522 or  
at jerry.radcliffe@gmail.com.

Options
In my experiments developing the mechanics 
of the shunt, I tried using different types of 
metal screws — I tried steel, stainless steel 
and brass. Each has different electrical 
resistance, and that affected the size and 
length of each shunt. Stainless steel has a lot 
more resistance than mild steel and when I 
attempted to calibrate that shunt, I wound up 
with the adjustable end right up tight against 
the fixed end and still had too much 
resistance. 

Packaging
The options for packaging the meter are 
wide open. You could put it in a small plastic 
box, put Powerpole connectors on the power 
wires and use it to monitor any of your dc 
powered devices or you could build it into 
your bench power supply.

I put mine in my cooler battery case as seen 
in Figures 5 and 6. I used an Anderson 

Figure 5 — Interior view of the wiring. The shunt is on the right side. The extra length of the shunt screw is used to mount it 
through the side of the case. The exposed nut on the outside is not a problem as it is at close to ground potential.

Figure 6 — A view looking 
into the box. The batteries 
in the bottom of the box 
are 7 Ah gel cells, a good 
fit for this six pack size 
container.

New Products
COMTEK W2FMI Series Baluns
DX Engineering’s Comtek W2FMI series 
baluns are engineered to provide an efficient 
match between unbalanced coax and bal-
anced antennas. They’re inspired by designs 
from antenna expert Jerry Sevick, W2FMI 
(SK), with improvements by DX Engi-
neering. Comtek current baluns are designed 
to force equal current to flow through your 
antenna and prevent high values of common 

mode feed line current and are intended to 
eliminate pattern distortion, unpredictable 
performance, RFI and noise pickup from 
nearby sources like TV sets and computers. 
Ratings: Typical insertion loss, <0.2 dB,  
with power handling ranging from 3 kW 
continuous to 5 kW+ intermittent from 1.8  
to 54 MHz, with reduced power ratings at  
54 MHz. Comtek baluns are sealed in a 
weatherproof box and constructed with 
stainless steel hardware and SO-239 con-
nectors. The baluns are available in 1:1  
and 4:1 versions, with several different 
configurations. Price: $49.95 to $69.95.  
For more information or to order, visit  
www.dxengineering.com.
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ments over the FM part of the band (see 
Figures 1 and 2).2 Next, I modeled the 
antenna with EZNEC Pro to optimize the 
pattern over real ground with the antenna 
mounted on a metal mast (see Figures 3 and 
4).3 Finally, I used trial and error with an 
antenna analyzer to design the dimensions of 
the J. The last step was the most time con-
suming of the three.

I found that the front to back was optimized 
by placing the mast 7 inches behind the 
reflector, and placing the mast an inch higher 
than the reflector. This sacrifices 0.5 dB of 
gain, compared to mounting the antenna for 
maximum height. For maximum range, you 
want the antenna as high as possible. But, if 
you have an interference issue, you can hide 
the antenna behind a metal mast and null out 
the interference. 

This antenna is small and light enough that 
the lack of balance isn’t a big issue. The rear 
mounting avoids the boom interaction that 
often plagues vertically polarized beams 
mounted near the center of the boom. It is 
important that you select the proper polariza-
tion — using a horizontally polarized beam 
for FM work can cost you several S-units of 

full dipole provides a low impedance point 
for attaching the shield of the coax — the 
open end of the half dipole connects to the 
coax center conductor. While the SWR is  
a little high — the best SWR is around  
1.5, most of the band is under 2:1. This is 
plenty good enough for excellent perfor-
mance with a handheld transceiver and a 
short transmission line. It may be a little 
high to use with some mobile rigs — you 
may see some power reduction from the 
SWR foldback circuitry that protects 
the final transistors.

Designing the Simple Yagi
The design was a three step process. 
The first step was modeling the 
antenna with Yagi for Windows, one 
of The ARRL Antenna Book compan-
ion programs, to optimize the free 
space performance of the three ele-

Figure 1 — Free space gain, front/rear and SWR, according to Yagi 
for Windows, one of The ARRL Antenna Book companion programs.

An Easy to Build Rear Mount 2 Meter Yagi

Here’s an antenna that can 
get you on the air quickly in an 

emergency or for ARRL Field Day.

Table 1

Lengths for Different Element 
Diameters (inches)

Element 1⁄8 3⁄16
1⁄4

Reflector 41.034 (411⁄32) 41.0 40.956 (4031⁄32)

Director 36.320 (365⁄16) 36.0 35.746 (353⁄4)
1Notes appear on page 40.

Figure 2 — Yagi for Windows program output. The azimuth pattern is 
green and the elevation pattern is red. Both patterns are in free space 
without the mast.

Zack Lau, W1VT
This inexpensive three element 2 meter  
Yagi is the perfect way to get more range 
with a handheld or portable transceiver. It is 
designed to work well with a metal mast. 
You can either mount it at the top of the mast 
for maximum range, or 20 inches lower for a 
better front to back ratio. The free space gain 
is about 7.5 dBi with a wide 114° azimuth 
beamwidth for easy aiming. 

An Easy No Tuning Feed
I copied the simple J feed that first appeared 
in the 1963 edition of Understanding 

Amateur Radio, and reinvented decades 
later by Kent Britain, WA5VJB.1 Instead of 
using a conventional dipole or folded  
dipole, the driven element has half of the 
driven element cut away. The center of the 
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Table 2

Required Parts for  
2 Meter FM Beam

Aluminum rod, for boom, two 6' lengths of 3⁄16" 
6061-T6 aluminum rod (Texas Towers)

Coax cable, 50 W such as RG-58. Connector 
and length as required by radio and 
installation. 

Mast saddle (can be made of wood)

U-bolt to clear 11⁄4" mast

Wing nuts for U-bolts

Wire, 5' of #10 AWG ROMEX,  
#10 TW or #12 THHN (hardware or  
home supply store) 

Wood furring strip, 1" × 2" × 8' 

Figure 3 — EZNEC elevation pattern of the 
Yagi on the mast over real ground. The mast 
reflector costs about 1⁄2 dB of gain.

Figure 4 — EZNEC azimuth pattern of the 
Yagi mounted on the top of a 10 foot mast for 
maximum gain.

signal, more than wiping out the benefit of 
the beam.

Building the Simple Yagi
Merely cutting the provided antenna dimen-
sions accurately should be enough for good 
performance with a handheld transceiver 
— the loss in range due to the SWR mis-
match is negligible. But, if you wish to 
tweak the antenna for best SWR, I’d suggest 
cutting the driven element 1⁄4 inch long and 
clipping off 1⁄16 or 1⁄8 of an inch at a time. 
Because the width of the J is not very criti-
cal, you could narrow the driven element to 
compensate for cutting off too much.

Figure 5 — The completed Yagi showing key dimensions of the 2 meter Yagi mounted at top of 
metal mast.

Figure 6 — SWR plots of the Yagi using 
#6 AWG bare copper, #10 AWG TW and  
#12 AWG THHN wire for the driven element. Figure 7 — Closeup of the connections to a 

driven element made out of #10 AWG TW wire.

Photos by the author.

Zack Lau, W1VT, is Senior Laboratory  
Engineer in the ARRL Lab. You may reach  
him at w1vt@arrl.org.

Alternate Element Dimensions
The dimensions are shown in Table 1 and 
again in Figure 5. If you want to make the 
driven element out of bare wire, you can use 
#6 AWG copper ground wire with an 
end-to-end length of 381⁄4 inches. A 5 foot 
length of wire will be required — 1⁄3 of it is 
used in forming the J. A comparison of the 
SWR with the different sizes is shown in 
Figure 6. A list of all required parts is shown 
in Table 2. Figure 7 shows the details of the 
driven element connections to an element 
made out of #10 AWG TW wire.

I used an old DOS program, scale.exe, to 
calculate new dimensions for 1⁄8 and 1⁄4 inch 
diameter parasitic elements. The change to 
the reflector is negligible — you can just use 
the 41 inch length of the original design, but 
you should change the lengths of the director 
element, if you wish to use a different ele - 

ment diameter. This program can be found 
on the Companion CD to The ARRL 

Antenna Book. But, as old software, it won’t 
run on modern Windows 7 systems unless 
you run a DOS emulator.

Notes
1www.wa5vjb.com/yagi-pdf/cheapyagi.pdf
2The ARRL Antenna Book, 22nd Edition. Available 

from your ARRL dealer or the ARRL Bookstore, 
ARRL order no. 6948. Telephone 860-594-0355, 
or toll-free in the US 888-277-5289;  
www.arrl.org/shop; pubsales@arrl.org.

3Several versions of EZNEC antenna modeling 
software are available from developer Roy 
Lewallen, W7EL, at www.eznec.com.
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A Spice Bottle 
Logic Probe

Alan Bloom, N1AL
For a professional engineer working at a large, well-heeled company, the tool of choice 
for troubleshooting digital circuits is a logic analyzer. The best units work up into the GHz 
range and can read hundreds of signals at the same time. Such equipment costs tens of thou-
sands of dollars. It also tends to be large and heavy, and requires extensive training in order to 
learn how to use its many sophisticated features.

Enter the Digital Logic Probe
Fortunately, most of the time all you really 
need to troubleshoot a simple digital circuit 
is some way to tell if signals are present at 
the various circuit nodes. That’s the purpose 
of a logic probe. It has indicators that show 
whether the signal is high, low or toggling 
between the two states. It doesn’t give as 
much information as an oscilloscope or 
logic analyzer but it is much smaller, 
cheaper and easier to use.

This logic probe includes an LED seven-
segment display that indicates a capital-
letter L if the signal is low and H if the signal 
is high (see Figure 1). If it is toggling 
between low and high with roughly a 50% 
duty factor, the letter B is displayed to 
indicate that both high and low are present. 
If the signal is mostly low with short-dura-
tion positive pulses, then a C is displayed, 
which can be thought of as standing for 
cathode since the signal is normally nega-
tive. If the signal is mostly positive with 
negative-going pulses, the LED indicates an 
A for anode.

Circuit Description
Traditionally, logic probes are powered from 
the circuit under test. You connect the 
ground lead to circuit common, attach the 
power lead to the circuit’s power supply, and 
then touch the probe to the signal node to be 
tested. In many circuits, however, there is no 
convenient place to attach the power lead. 
This design includes a self-contained, 
battery-operated power supply so only one 
wire needs to be connected. It works with 
several different logic types, including TTL, 
5 V CMOS and 3.3 V CMOS.

The circuit in Figure 1 uses a common 
anode seven-segment LED readout, so that 
each segment is illuminated when its pin is 
low. The 74ACT04 inverters are arranged so 
that a continuous low input signal lights up 

Put some spice back in your 
troubleshooting with this handy probe.

Figure 1 — Schematic diagram and parts list of the logic probe. All parts can be obtained from 
Digi-Key at www.digikey.com except for the printed circuit board, available from FAR Circuits 
at www.farcircuits.net.

C1 — 10 mF electrolytic capacitor 
(Digi-Key P807-ND).

C2 — 0.1 µF ceramic capacitor 
(Digi-Key 490-3873-ND).

J1 — Horizontal tip jack (Digi-Key J110-ND).
R1-R7 — 1 kW, 1⁄4 W, 5% resistor 

(Digi-Key 1.0KQBK-ND).
R8 — 100 kW, 1⁄4 W, 5% resistor 

(Digi-Key CF1/4100KJRCT-ND).
R9 — 10 kW, 1⁄4 W resistor.
S1 — SPDT, right-angle slide switch  

(Digi-Key CKN9559-ND).
U1 — LED display, 7-segment common-anode 

(Digi-Key 160-1525-5-ND).
U2 — Hex inverter integrated circuit, 74ACT04 

(Digi-Key 296-4351-5-ND).
U3 — Monostable multivibrator integrated 

circuit, 74LS122 (Digi-Key 296-3639-5-ND).
Battery clips (Digi-Key 82K-ND), quantity 6.
L-bracket (Digi-Key 621K-ND), quantity 2.
Printed circuit board (FAR Circuits).
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Figure 2 — This 
logic probe was 
built into a spice 
bottle, but you 
can use other 
enclosures if 
you prefer.
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Figure 3 — Logic probe PCB, bottom view. Figure 4 — Logic probe PCB, top view. Figure 5 — PCB silkscreen.

the proper segments to form an L and a 
continuous high forms an H. The 74LS122 
retriggerable multivibrator outputs a 33 ms 
pulse whenever there is a positive-going 
transition on its B2 input. Repetitive transi-
tions with a period less than about 33 ms  
(30 Hz or greater) assert the 74LS122 output 
continuously, which causes the top segment 
to light. If the signal is mostly low, the L 
turns into a C and if the signal is mostly 
high, the H turns into an A.

Resistor R9 is a late change to prevent 
damage to U2 from exceeding the maximum 

voltage specification. The absolute maxi-
mum ratings of the 74ACT04 lists the 
maximum dc input voltage (VI) as VCC + 
0.5 V. If the battery supply were down to  
4.5 V (from 4.95 V in new condition) and a 
circuit with a VCC of 5.25 V were probed, 
the maximum input voltage of U2A would 
be exceeded. 

The resistor will limit the current to a safe 
value in the unlikely event of this occur-
rence. This change was noted after the 
circuit artwork was defined, and thus one 
must cut the trace that runs along the left 

side of the top of the board and bridge it with 
the 10 k resistor.  

Construction
You can build the logic probe into a plastic 
spice jar obtained at the local supermarket as 
I did for the example of Figure 2, but any 
clear plastic container big enough to accom-
modate the 1.2 × 3.5 inch printed-circuit 
board (PCB) would also work. Batteries  
B1 and B2 and the test lead jack, J1, are 
mounted on the bottom side; all other com-
ponents are on the top. Place a piece of tape 
under the top terminal of B3 to keep it from 
shorting to the ground plane. 

The PC board from FAR Circuits does not 
have plated-through holes so at least the 
following must be soldered on both sides: R5, 
R6, R8, B1 and B3 (inner contacts), U2 pins 
1 and 14 and U3 pins 1, 2, 3, 7 and 11. Also 
solder a wire to both sides of the via hole to 
the left of pin 1 of the display (U1). If you 
wish, you can use a socket for the LED 
display to raise it up higher, but don’t use 
sockets for U2 and U3 since some of their 
leads must be soldered on both sides. Note 
that the L brackets that attach the board to the 
bottle cap have a long and a short side. The 
long side goes against the board.

The socket for the probe is a standard  
0.08 inch (2 mm) diameter tip jack. The 
probe is just a nail soldered into the end of a 
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centage of time the signal is low or high by 
looking at the relative brightness of the 
segments. If the signal is low 100% of the 
time, an L is displayed. If there are narrow 
positive pulses, a C is shown. As the pulse 
width increases, the center and the two right 
segments start to glow dimly, finally forming 
a B when the duty factor is near 50%. As the 

duty factor 
increases 
further, the 
bottom seg-
ment dims, 
eventually 

turning the B into an A. And finally, if the 
signal is high 100% of the time, the top 
segment goes out, leaving an H.

So save yourself tens of thousands of dollars 
and build this logic probe instead of buying a 
logic analyzer. 

mating tip plug. You can also use a standard 
test lead plugged into the jack. The compo-
nent labeled J2 on the schematic is just a 
solder pad for the ground lead. Tie a knot in 
the wire where it exits the bottle for strain 
relief.

Putting Your Probe to Use
It’s amazing 
how much 
useful infor-
mation you 
can get from 
such a simple 
device. One of the most common faults in a 
digital circuit is a node that is “stuck” low or 
high due to a short circuit or a faulty compo-
nent. A logic probe is perfect for detecting 
that.

You can also get a rough idea of what per- 

All you really need to troubleshoot a 
simple digital circuit is some way to tell 

if signals are present 

Alan Bloom, N1AL, was first licensed while in 
high school, in 1968. He received a Bachelor’s 
degree in physics, then a Master’s degree in 
electrical engineering, the latter while working 
as a W1AW operator.

While at the ARRL he co-authored The ARRL 
License Manual and The ARRL Operating 
Manual. He designed amateur and commercial 
equipment for the R. L. Drake Company and 
then worked for 26 years at Hewlett-Packard, 
designing RF and microwave test equipment.  
He recently returned to the Amateur Radio field 
as the designer of the Elecraft P3 panadapter.  
Alan has written several articles for QST, includ-
ing two cover plaque award winners. Mainly a 
CW operator, Al has equipment for all of the 
amateur bands from 1.8 to 2450 MHz, including 
satellite operation. He is a life member of the 
ARRL and an ARRL Technical Advisor. You can 
contact the author at n1al@arrl.net.

Have a QST Delivery Issue?
If your copy of QST does not arrive by the 
end of the month before the issue date, 
please contact the ARRL Circulation 
Department at circulation@arrl.org, tel 
860-594-0200. Also contact them if your 
address changes or your copy of QST arrives 
in damaged condition.

Call for Papers —  
Central States VHF Society
The Central States VHF Society is soliciting 
papers, presentations and poster displays for 
the 46th annual conference in Cedar Rapids, 
Iowa July 26-28, 2012. All aspects of weak-
signal work on Amateur Radio bands of 50 
MHz and above are sought. The papers will be 
published in the Conference Proceedings and 
available at the conference. You do not have to 
attend the conference or present the paper to 
have it published in the Proceedings. Posters 
describing your project will be displayed 
during the two day conference.

Presentations and Posters at the conference 
may be technical or non-technical but will 
cover the full breadth of amateur weak signal 
VHF/UHF activities. The presentations gener-
ally vary from 15 to 45 minutes covering the 
highlights with details in the Proceedings 
paper. Topics of interest include: 

 VHF/UHF antennas, propagation modes — 
such as meteor scatter, sporadic-E, aurora and 
tropo-scatter

 Equipment Design and Construction, such as 
pre-amps, transverters, power amplifiers and 
related accessories

 EME (moonbounce)

Strays
 Rover stations — design, construction and 
operation

 Digital modes

 Digital signal processing and software 
defined radios

 Operating — including contesting, 
DXpeditions and awards

If you would like to contribute a paper, presen-
tation, or poster, please contact Rod 
Blocksome, K0DAS, CSVHF Conference 
Program Chairman, as soon as possible with 
the title and a short description. You can reach 
Rod at k0das@arrl.net or 690 Eastview Dr, 
Robins, IA 52328. Author Guidelines and 
other details are available at www.csvhfs.org.

Deadlines for submissions are: Proceedings 
— June 15, Presentations — July 26 and 
Posters — July 26.

Bert Wilson, Wireless Operator
Project Gutenberg has placed this free e-book 
(radio adventure novel) on their website. See 
www.gutenberg.org/files/39262/39262-
h/39262-h.htm. — tnx George Karshner, 
KC2UAV

QST congratulates…
 ARRL member Carey McCachern, N5RM, 
of Edmond, Oklahoma, one of 52 high school 
seniors — one from each state, the District of 
Columbia and Puerto Rico — selected as a 
winner of the AXA Achievement Scholarship. 
He is also a National Merit Finalist and an 
Eagle Scout. — tnx Tim Duffy, K3LR

 ARRL member Charles Weldon Fields Jr, 
W4AJT, age 98, and ARRL Life Member 
William C. Finch, W4EHF, age 100, who have 

been awarded North Carolina’s prestigious 
Order of the Longleaf Pine for their part in the 
formation or and long term participation in the 
Tar Heel Emergency Net, which has operated 
daily for 65 years. — tnx Raymond L. 
“Woody” Woodward, K3VSA

 ARRL member Steve Handler, N9ABC, 
whose book, JUST THE FAX! A Shortwave 
Radio Listener’s Guide to Weather Facsimile 
Reception, is now available. For more informa-
tion, contact Steve at n9abc@arrl.net. 

 ARRL member Garrison Kunst, KB3LEZ, 
who has achieved the rank of Eagle Scout. For 
his project, he interviewed 15 local veterans, 
and the video will go to the Library of 
Congress. — tnx Don Kunst, W3LNE
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band antenna system to get me on 160 meters, 
and improve my existing 75/80 meter setup. 
After listening to fellow DX club members, 
and reading a few articles on 160 meter 
antennas, I decided to add a folded mono-
pole configuration to my Trylon Titan  
80 foot self supporting tower.

Unfortunately for this aspiring 160 meter 
DXer, the project had to start with some 
deconstruction of my old tower, which was 
damaged in an ice storm many years ago.  
So one of the items on my list of things to do 
was to take down the old tower, and replace 
it with another of the 
same vintage (which 
my insurance company 
was kind enough to 
provide). The following tasks were then 
needed to complete the project and get on 
the air:

 Remove and replace the existing old tower.

 Design and build a spreader system for the 
monopole drop wires.

 Design and build matching networks for 
160 meters and 75/80 meters.

 Design and build a current balun to keep 
RF out of the shack.

 Remove my 
narrow-band 
commercial verti-
cals for 75 and  
80 meters.

 Install ground 
rods, radials, coax 
cable, rotor and 
matching network 
control cables.

Construction 
and Installation
The construction 
followed in step 
with the goals 
described above.

Spreader System 
for the Monopole 
Drop Wires
The design for the 
spreader system 
was based on using 
six drop wires 

A 160 and 75/80 Meter Folded Monopole
Let your tower do double duty by providing a support 

for effective lower band monopoles.

instead of the two or three wire set-ups that 
are typically used. This configuration was 
used with the idea that building a drop wire 
cage around the tower would increase the 
antenna’s effective diameter and thus 
increase its bandwidth to the desired maxi-
mum. Figures 1 through 3 show the layout.

The use of insulated standoffs was mocked 
up on the tower’s top section in my basement 
in early spring, with the final configuration 
being in the form of a T attached to each leg 
of the tower (see Figures 4 and 5). Thanks to 
Jim Junkert, K0JUH, for the T idea. This 

provided the 
required standoff 
distance of 1 to  
2 feet (18 inches, in 

my case) from the tower, and the spreading 
effect to space the six drop wires equidistant 
from each other and to form the cage.

The spreaders were made from 11⁄2 inch 
PVC pipe, and painted with PVC com-
patible paint for UV protection. The spread-
ers were placed at the 75 and 40 foot levels 
of the tower using large hose clamps. As 
seen in the photos this maintains the cage 
shape from top to bottom of the tower, and 
keeps them from moving around in the 
wind.

Current Balun
The current balun design was found in an 
article on the Internet, and was built using a 
weather tight box and #31 mix toroids (see 
Figure 6).1 The toroids were part of the bulk 
purchase made by the local ham clubs and 
the box was purchased from the local supply 
store. I used 16 toroids and wrapped the 
coax through as many times (6 or 7) as 
would fit through the centers. 

Matching Networks
The matching networks were the heart of the 
whole project, in my opinion, and the most 
interesting and challenging to mock up and 
build. I am basically an appliance operator 
(with electronics and quality/reliability 
engineering background) and do not possess 
the expertise to design matching networks 
on my own. With the help of many articles 

Dennis Johnson, KF0QR
Ahh, the war stories — pile-ups, weak 
signals, did I get ’em, the 2 meter chatter,  
the one ringers, the constant static, the tuner 
uppers and missing that once in a lifetime 
opening. Who could resist the lure of  
160 meter DXing?

The line was cast, the bait was taken, and the 
hook was set deep — thus another fish was 
lured into the 160 meter maelstrom.

Goals and Planning
The goal of this project was to build a broad- 

Who could resist the lure of  
160 meter DXing?

1webpages.charter.net/kotarak/bigir/choke.htm

Table 1

Measured SWR on  

160 and 80 Meters 

Frequency Frequency 
(MHz) SWR (MHz) SWR

1.800 1.50 3.500 1.30

1.815 1.40 3.520 1.22

1.825 1.30 3.540 1.22

1.835 1.30 3.560 1.18

1.840 1.22 3.580 1.14

1.850 1.30 3.600 1.14

1.860 1.13 3.620 1.18

1.870 1.21 3.640 1.22

1.880 1.29 3.680 1.30

1.890 1.29 3.700 1.35

1.900 1.37 3.758 1.50

1.910 1.46 3.770 1.57

1.920 1.46 3.795 1.61

1.930 1.66 3.810 1.66

1.940 1.66 3.820 1.70

1.950 1.95 3.830 1.72

1.960 1.95 3.840 1.75

1.970 2.15 3.860 1.89

1.990 2.37 3.880 1.96
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on monopoles (K9AY) and advice from local club members, I 
proceeded to lay out and build the matching network boxes for 160 
and 75/80 meters. 

The 160 meter box uses a surplus vacuum variable, and homebrew 
inductor made from 1⁄4  inch soft copper tubing (see Figure 7), 
and various doorknob capacitors. All components were mounted in 
a weathertight box in a T-network configuration.

The 75/80 meter box uses a homebrew inductor of the same con-
struction as in the 160 meter box and doorknob capacitors. Because 
I used the same drop wires for both bands, the 75/ 80 meter was 
electrically long, and required a different matching scheme. Thanks 
to Gary Hosler, W0AW, and a lot of head scratching, we were able 
to get a very good match using a voltage fed network that feeds the 
input to a tap on the inductor (see Figure 8).

If you looked closely at the two matching boxes, you probably 
noticed another bit of hardware lurking in the corner of each box. 
Because my setup uses a common feed point to the interconnecting 

Figure 1 — Side view of tower mounted monopole showing 
supports for two of the three pairs of elements.

Figure 2 — Top view of tower and monopole elements at the 40 foot level.

Figure 3 — Top view of tower and monopole elements from above 
the tower.
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Figure 4 — Close-up of top of tower showing two of the three monopole support arms.

Figure 5 — Detail of method used to attach the 
support arms to the tower. Figure 6 — Inside view of the current balun.

Figure 7 — View of the matching networks in their waterproof boxes. 

loop at the base of the drop wires, a DPST 
relay was used to switch each matching  
box in and out of the circuit to prevent  
160 meter signals from feeding the 80 meter 
circuit and sensing its impedance, and  
vice versa. The base of the tower with the 
matching networks and balun are shown  
in Figure 9.

Remove and Replace  
the Existing Old Tower
The “new” tower sections were laid out and 
bolted together on the ground in the backyard 
adjacent to the existing tower. The tower was 
assembled into two 40 foot sections to facili- 
tate and speed up installation with a crane. 
All hardware was preassembled on the upper 
40 foot section, including rotator, mast, coax, 
control cables and the drop wires. The coax 
and control cables were run down and 
attached inside the tower legs to minimize 
RF being fed into these lines.

I used the crane and bucket truck services  
of a local provider who was experienced in 
radio tower work. They took down the old 
damaged tower in two sections and erected 
the new tower in two 40 foot sections. They 
also installed my commercial 30 meter two 
element beam, dropped the coax and control 
cables, attached the PVC spreaders, and 
positioned the six drop wires at the top and 
40 foot level.

Miscellaneous Hardware Installation
I installed six 8 foot ground rods around the 
tower base with the help of a rented electric 
jack hammer to drive them into my solid 
clay. It worked very well and only took  
10 minutes to drive all six rods. For hard 
ground, I highly recommend it. It was worth 
the $75.

Copper straps 3 and 21⁄2 inches wide by 
0.022 inches thick were used to interconnect 
the ground rods and radials, and connect to 
each tower leg. 

The matching network boxes, current balun, 
and coax switch box were mounted to a 
piece of 3⁄4 inch plywood and installed on a 
2 inch OD piece of galvanized water pipe. 
This was then inserted into a 4 foot piece of 
2 inch ID pipe buried in the ground.

I installed 19 radials each 130 feet long and 
made from #16 AWG electrical wire. I will 
add to this count as space allows on my 
small lot.

The six drop wires (#12 AWG) were 
attached to a loop of #10 AWG copper wire 
around the base of the tower.

Receiving Antenna
This was not discussed earlier, but some type 
of receiving antenna is a must, in my opin-
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Figure 8 — Schematic diagram and parts list for the loaded monopole matching networks. 

C1 — Approximately 650 pF vacuum variable 
capacitor (see text).

C2 — Approximately 500 pF vacuum capacitor 
(see text).

C3 — Approximately 400 pF vacuum capacitor 
(see text). I used two 200 pF units in parallel.

K1, K2 — SPST relays. Coil voltage selected 
based on available power supply. Contact 
rating depending on transmit power. 

L1 — 160 meter inductor, about 5 µH, 19 turns 
1⁄4 inch soft copper tubing, 31⁄2 inch inside 
diameter.

L2 — 80 meter inductor, about 8 µH, 15 turns 
1⁄4 inch soft copper tubing, 31⁄2 inch inside 
diameter, tapped at approximately 7 turns. 
L1 and L2 will need adjustment for different 
height towers.

Figure 9 — The base of the tower with the matching networks and balun.

ion, for serious DX work on these bands.

I purchased and installed a K9AY receive 
antenna from Array Solutions. I was not 
about to attempt Topband without a receive 
antenna. There’s nothing noisier for receive 

than a vertical antenna, unless it’s two 
phased verticals, which in my opinion are 
even worse.

Matching the System
After many hours of trial and error,  

changing capacitor and inductance values, 

the 160 meter and 75/80 meter networks 

were matched. The 80 meter match turned 

out to be the most hair pulling of the two. It 

was finally accomplished with a voltage fed 

setup. So how does the SWR look?  

See Table 1. Nice bandwidth, eh? Much 

better than the typical 25 kHz that I’ve  

had with a skinny commercial monopole.

Results
Does it work? You bet, and better than I 

expected! It’s very broadbanded on both 

160 and 80 meters. The monopole has 

exceeded all of the goals I had at the outset. 

And, I’ve been told that I’m loud.

When I started this project I had worked  

and confirmed seven DXCC entities on  

160 meters by firing up any mismatched 

piece of wire or aluminum that hung in the 

backyard. Since my first monopole contact 

on 160 meters, I have now worked an 

additional 139 entities, as of March 2012, 

and 49 of 50 states. Entities worked include 

4X, ZD7, ZD8, ZD9, ZL8, VK, 9L, 9Q,  

5R, R1F, KP5, VK9M, VP8O and HK0/M. 

I have mainly concentrated on 160 meters, 

but have also had some excellent results  

on 80.

This project was costlier than expected 

because of the additional tower work that 

had to be done. It has, however, been worth 

the effort and cost because the results are 

very satisfying.

ARRL member Dennis Johnson, KF0QR, was 
first licensed as a Novice in 1991 with the call 
sign KB0IGU. He later advanced to Amateur  
Extra and obtained his current call. An avid 
DXer from the very beginning, Dennis has 
achieved DXCC Honor Roll, #1 Honor Roll and 
5 Band DXCC with his current entities count at 
343. He is interested in most modes including 
SSB, CW, RTTY and PSK31, 63 and 125. He’s 
now been able to achieve DXCC in all three 
modes and on 160 through 10 meters.

His professional background consists of two 
years of electronics training leading to an  
Electronics Technician Certificate. He spent  
14 years as an electronics technician/inspector 
on avionics hardware, and 23 years as Support 
and Lead Quality Engineer working on various 
military and commercial avionics programs for 
Honeywell. He next spent 7 years as a Quality/
Reliability Engineer working on medical imag-
ing devices for Eastman Kodak Company. He 
retired in 2007, and now devotes a majority of 
his time to golfing and DXing. You can reach 
Dennis at 25266 Itasca Ave, Forest Lake, MN 
55025 or at kf0qr@frontiernet.net.
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Whip It! Here’s a simple HF antenna you can “whip” 
together in less than 10 minutes.

Steve Ford, WB8IMY
There are probably as many ideas for portable HF 
antennas as there are people holding ham licenses. 
My approach isn’t new, but it meets several critical 
requirements for outdoor operating...

 Low weight and volume (easy to pack and carry)

 Multiband capability

 Ease of setup (single support; no trees or other 
structures necessary)

Field Day looms large as the prime candidate for 
such an antenna, as does outdoor operating in gen-
eral. I’ve also given thought to hams who need 
something they can set up quickly in their back yards 
— and pull down just as quickly before it attracts the 
Homeowner Association enforcers. 

Browsing through the advertising pages of QST one 
day, I noticed that MFJ Enterprises offered a tele-
scoping whip antenna with a 3⁄8-24 threaded stud at 
the base, the model MFJ-1977. The 1977 telescopes 
from a mere 26 inches all the way to 12 feet with a 
total of seven sections. Made of aluminum, it weighs 
just a few ounces. You’ll find the 1977 at www.

mfjenterprises.com, and at a number of ham 
 dealers. It sells for about $45.

A 12 foot telescoping antenna is slightly longer  
than a quarter wavelength at 15 meters and it can be 
easily reduced to quarter wavelengths at 12, 10 and  
6 meters. But what sort of mount would I attach it to?

Meet “Jaws”
Keeping in mind that low weight and small size were 
important criteria, more research among QST advertis-
ers turned up Jaws. This is a portable antenna mount 
designed to attach to almost anything. Jaws has a set 
of stainless steel choppers that viciously clamp down 
on pipes, porch railings, wood dowels or any other 
support up to about 2 inches in diameter. It sports an 
adjustable 3⁄8-24 female receptacle married to an 
SO-239 coaxial cable connector on the opposite side.

Jaws is about the size of your fist and it’s lightweight 
despite the rugged design. You’ll find Jaws for sale at 
High Sierra (www.hamcq.com) and QuickSilver 
Radio Products (http://qsradio.com/Mounts.htm) 
for about $35.

Steve Ford, WB8IMY, is the Editor of QST. You can 
reach Steve at sford@arrl.org.

Bringing It All Together
I noticed that Jaws had a convenient hole on the 
bracket, which happens to be at ground potential.  
I slipped in a machine screw and nut/lock washer 
combo, turning the hole into an attachment point for 
a set of radial wires. I cut a total of eight 12 foot long 
insulated wires (just some stuff I had on hand), 
stripped the insulation from just one end of each wire 
and soldered the stripped ends together on a single 
spade lug. I eased the lug under the washer, tightened 
the nut and Jaws suddenly had a nice set of radials.

I dashed out to the back yard, clamped Jaws onto a 
piece of thick-wall PVC tubing, attached a length of 
RG-58 coaxial cable and unceremoniously jammed the 
tube into the soil. After laying out the radial wires in a 
neat circle, I screwed the MFJ whip into the Jaws 
mount.

For the next step I used an antenna analyzer, but an 
SWR meter will do the job as well. With the whip 
retracted, I grabbed the ball at the top and began fully 
extending each section, working my way down, until  
I reached a length of about 41⁄2 feet, or one quarter 
wavelength at 50 MHz. While checking the analyzer,  
I adjusted the last partially extended section until  
I measured an SWR below 1.5:1. With a permanent 
marker I drew a line on the whip at the point where 
the partially extended section emerged from the one 
below it and labeled the line “6 Meters.” I pulled out 
more sections and made more measurements, finding 
the low-SWR points for 10, 12 and 15 meters and 
marking them as well. My “Jaws Whip,” as I chose to 
call it, was now “calibrated.”

I’ve since taken the Jaws Whip on several outings. 
With the radials wrapped around the PVC tube, the 
whole package easily fits into a backpack with room 
to spare. Within less than 10 minutes I can be up and 
running with a 1⁄4 wavelength vertical antenna on 15 
through 6 meters. I just extend the whip sections to the 
marked lines and I’m good to go. Even at low power 
levels the performance has been impressive.

The Jaws Whip 
extended to  
1⁄4 wavelength 
at 15 meters.

Click to watch 
a demonstration 
of the Jaws Whip 

antenna
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Technical

by Mark Spencer, WA8SME

A Look at Gasoline Powered 
Inverter Generators

Portable power for your ARRL Field Day station

Product Review

Mark J. Wilson, K1RO, k1ro@arrl.org

Bottom Line
Inverter generators have advan-

tages over normal ac generators, but 
have some disadvantages as well. 
With additional filtering, they can be 
made “radio friendly.”

Reviewed by Bob Allison, WB1GCM

ARRL Test Engineer
wb1gcm@arrl.org

The fall of 2011 was a difficult time for  
New England residents who experienced the 
effects of Tropical Storm Irene and a surpris-
ingly heavy late October snowfall spaced a 
month apart. Both storms caused widespread 
power outages and those with backup genera-
tors maintained some comforts of normal life.

My generator is an inexpensive 1000 W ac 
generator powered by a two stroke 63 cc 
engine. It’s enough to start our oil burner for 
heat and hot water, plus some lights and the 
TV. It’s not enough to run the refrigerator 
effectively. 

Generators I grew up with all ran at one speed 
— 3600 rpm (to produce 60 Hz) — and were 
noisy. Today there is a lot of interest in a type 
of generator that is technically advanced, 
more fuel efficient, lighter weight and quieter 
— the inverter generator. Inverter generators 
produce high voltage, multiphase ac that is 
rectified to dc — similar to an automobile 
alternator. This dc power is then converted 
back to very clean and consistent ac power by 
a solid state power inverter. A microprocessor 
controls the process as well as the speed of 
the engine. Unlike older constant speed 
generators, inverter generators can run at idle, 
providing power to small devices. If demand 
for more power appears at the generator’s 
outlet, engine speed increases. This feature is 
intended to improve fuel economy and can be 
switched on or off. (The various manufactur-
ers have different names for this feature, but 
the concept is the same and I’ll refer to it as 
ECONOMY mode throughout the review.)

For this review we chose four widely avail-
able inverter generators in the 2000 W class 
— the Champion 73536i, Generac iX2000, 
Honda EU2000i and Yamaha EF2000iS.  
All of the units were available locally from 
power equipment dealers, outdoor stores, 
industrial suppliers or box stores in the $600 
to $1000 range. Prices shown in the tables 
are what we paid but will vary depending on 
dealer. Other inverter generator models are 
available with lower or higher power ratings.

Generators in this class provide enough 
power for a light duty, backup power source 
at home or to run a power tool on the job. 
But how well do they work in a radio envi-
ronment? All four appear to be attractive 
candidates for ARRL Field Day or emer-
gency operation and so we conducted a 
variety of tests to determine how “radio 
friendly” each of these generators is.

The Tests
Load Test: Each generator was connected to 
a load consisting of two strings of incandes-
cent light bulbs adjustable from 0 to 2500 W 
in 50 W steps. We measured the generator 
output voltage, frequency and sound level as 
the load increased up to the maximum rated 
output. In each case, the sound level was 
measured with a calibrated instrument at a 
distance of 9 meters from the muffler side of 
the generator. Sound levels will vary depend-
ing on location.

Power per Gallon Test: Each generator was 
run out of fuel, refueled with precisely one 
cup of gasoline, then restarted and placed on 
a 1000 W load until it again ran dry. Running 
time was noted and used to calculate kilowatt 
hours per gallon of gas (kWh/G).

Waveform Test: The Lab’s Tektronix TDS-
3052B storage oscilloscope captured the  
ac waveform during no-load and full-load 
conditions. Waveforms for each generator  
are available online.1

No-Load to Full-Load Test: Using the 
oscilloscope at a slow sweep speed, measure-
ments were made at the point at which a full 
load was applied to the generator from a no 
load condition. This tough test shows how 

quickly a generator responds to a drastic load 
change with ECONOMY mode on or off. 
Oscilloscope plots from this test are available 
online (see Note 1).

Conducted Emission Test: Conducted emis-
sion can have a major impact on Field Day or 
emergency operation as wideband RF noise 
is injected into the power wiring that then 
acts as an antenna. For our tests, we used a 
100 foot extension cord. Each generator  
was swept for conducted emission using a 
Rohde & Schwarz LISN (Line Impedance 
Stabilization Network) and a Rohde & 
Schwarz EFH3 handheld spectrum analyzer.2

Radiated Emission Test: Each generator was 
placed on a cart and rolled around near a 
40/20 meter dipole (15 feet high) to check for 
radiated emission from the electronics or 
ignition system. A nearby battery powered 
transceiver attached to the dipole (our simu-
lated Field Day setup) listened for changes in 
noise level or ignition noise while I tuned up 
and down each band. The transceiver was also 
used for listening to conducted emissions with 
an extension cord plugged into a generator.

Circular Saw Test: Chances are you will 
need a generator to power a tool. I tried to 
run a 15 A maximum circular saw with each 
generator. 

Safety
Before operating a power generator, carefully 
read the operator’s manual and safety precau-
tions. All four generator manuals recommend 
grounding the generator and determining local 
grounding codes. If you have any questions 
about wiring or grounding a power generator, 
ask a licensed electrician.

I recommend using an in-line ground fault 
circuit interrupter (GFCI) outlet with each 
generator. They are available online or in 
most hardware stores or home centers. If you 
plan to use a generator during power outages 
at home, have an electrician install a transfer 
switch to isolate the generator from the 
power lines. 

1Additional ARRL Lab test results are available 
online at www.arrl.org/qst-in-depth.

2See April 2009 QST, page 48 for an explanation 
of conducted emission level limits.
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higher speed, ready for a sudden increase in 

demand for power.

Annoyingly for me, a lefty, all of the genera-

tors are designed to be started by a right-

handed person. Fortunately, the recoil starter 

handle was very easy to pull on all but one of 

them.

Although the generators are similar in speci-

fications, features and appearance, we found 

many differences in performance. 

Champion 73536i
This bright yellow and black 1700 W (2000 W

surge) inverter generator reminds me of a road 

hazard sign. In the box I was pleased to find 

the manual, a container of motor oil, funnel, 

spark plug wrench and battery charging cable.

For description sake, let’s pretend this gen-

erator is an automobile, with the exhaust pipe 

at the back. The Champion has the controls 

clustered around the pull cord, 

on two panels on the right side. 

Three LEDs — a yellow OIL 

WARNING light, red OVERLOAD 

light (lights at 1800 W thresh-

old) and the green OUTPUT light 

— are at the top left. To the 

right of the LEDs are the 

ECONOMY and engine on/off 

switches. Below the LEDs are 

the choke knob and fuel shutoff 

valve. On the bottom panel, the 

top row has the ac outlets and a 

socket for the optional parallel 

operation cable. The bottom 

row features outlets used during 

parallel operation, the battery 

charging outlet, dc circuit 

breaker and a ground terminal.

On top are a vented gas cap and 

carrying handle. Large vents at 

Four Generators with  
a Lot in Common
All four generators weigh less than 50 

pounds (dry) and have a durable, brightly 

colored plastic shell that holds up well when 

bumped or scraped. All are fairly close in 

size, about as big as a 1980s boom box, with 

comfortable handles to move them about. 

You shouldn’t have much trouble loading 

any of them into your vehicle and transport-

ing them to a portable operating location.

All have single cylinder, four stroke engines 

and require slightly less than 1⁄2 quart of oil in 

the crank case. Each has a low oil level 

shut-off feature, a good thing for those who 

forget to add oil before starting for the first 

time or who are lax on maintenance. Each 

has a slightly recessed exhaust pipe, reducing 

the risk of painful burn blisters.

Each generator produces a clean, stable  

60 Hz ac waveform, suitable for running 

radio gear, computers or other sensitive 

electronics. Each has two 120 V, 20 A ac 

outlets. All have a 12 V dc battery charging 

outlet, though it is for the charging of a small 

automotive or lawn tractor sized battery only. 

The 12 V dc output waveform is full of 

transients and is unregulated — don’t try 

running any 12 V device from this outlet! 

All but the Generac have the ability to run 

two identical units in parallel with an 

optional cable to essentially double the 

power capability without sacrificing portabil-

ity. There is no provision for using two 

generators to create 240 V ac. 

To improve fuel economy and reduce noise 

when the generator is lightly loaded, each 

has an ECONOMY switch. With ECONOMY 

switched on, the generator runs at an idle 

speed with up to 300 W or so output. With 

ECONOMY off, the engine runs at a much 

Champion 73536i, s/n 11MAY1801016

Engine: four stroke, single cylinder, 80 cc.
Fuel capacity: 1 gallon.
AC output: 120 V at 60 Hz.
Power output: 1700 W, 2000 W surge.
DC output: 8 A at 12 V dc (battery charger).
Weight: 49.2 pounds (dry).
Size (HWD): 16.3 × 19.3 × 13.3 inches.
Price: $599

Lab Testing: Load Test, Eco On
Load  Output Frequency Sound Level* 
(W) (V ac) (Hz) (dBa)

      0 124.5 59.9 61.0 
  100 124.5 59.9 61.0 
  250 124.2 59.9 62.0 
  500 123.6 59.9 63.5 
1000 121.5 59.9 69.0 
1500 119.9 59.9 72.2 
1700 119.8 59.9 73.5 
Eco off No load  66.2
Fuel efficiency: 4.333 kWh/G

*See text.

Figure 1 — Conducted emissions from the inverter generators.

the front and back ends provide cooling. The 

left side engine access panel is secured with 

four screws without retaining clips so be 

careful if you remove them. The exhaust has 

a spark arrestor.

Unlike the other three generators, round 

pillars dominate each corner of the plastic 

shell. They are designed to fit a matching 

generator so the two units can be stacked 

vertically and run in parallel. This is a smart 

idea that takes up less surface area and 

presents less of a trip hazard from the cabling.

The manual is well written and has a wiring 

diagram, but what impressed me most was 

the exploded parts diagram complete with a 

parts list. The mechanically inclined can 

repair this generator at home. The Champion 

meets California clean air standards and gets 

3 out of 10 on the green scale (0 is the 

cleanest). 
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mode, the engine speed was 
slow to pick up as the load 
gradually increased. Each time a 
light bulb was turned on in the 
string, the motor speed hunted 
around a bit before settling 
down. This was by far the 
noisiest generator of the lot, with 
or without a load. During testing, 
it vibrated to the point where the 
engine access panel screw 
unscrewed itself. The Generac 
ran at its specified peak load of 
2200 W for 10 seconds before 
shutting off both the ac and the 
engine. I tried but could not get 
the OVERLOAD LED to light 
before shutdown. The Generac 
had the lowest voltage variation 
between no-load and full-load 
conditions, only 1.1 V.

During the no-load to full-load 
test the Generac responded 
poorly with ECONOMY mode on 
or off. There was a noticeable 
delay before the generator got 
up to full voltage output. With 
ECONOMY mode switched on, 
there was a total dropout of 
power for a brief moment. 

Some good news: the conducted 
emission (Figure 1) was lower 
than the Champion or Yamaha 
but was still quite noticeable in 
the receiver. Radiated emission 
was stronger and the generator 
had to be moved 50 feet away 
from the test antenna for the 
ignition noise to subside. 

Even with its larger displace-
ment engine, fuel economy was 
just a bit better than the smaller 
80 cc Champion engine, provid-
ing 4.390 kWh/G. The Generac 
iX2000 passed the circular saw 

test, but the saw was slow to come up to 
speed. You may get impatient with this 
generator if you have a lot of wood to cut. 

Manufacturer: Generac Power Systems, 
S45 W29290 Hwy 59, Waukesha, WI 53187; 
tel 888-436-3722; www.generac.com.

Honda EU2000i
This red 1600 W (2000 W maximum) 
inverter generator carries the highest list  
price of the four, although we got ours from 
longtime QST advertiser Mayberry Enter-
prises for $899 including shipping. The 
Honda arrived with only a manual and no 
other accessories.

The right side of the generator has the pull 

Generac iX2000i, s/n 6463450C

Engine: four stroke, single cylinder, 127 cc.
Fuel capacity: 1 gallon.
AC output: 120 V at 60 Hz.
Power output: 2000 W, 2200 W surge.
DC output: 5 A at 12 V dc (battery charger).
Weight: 49.6 pounds (dry).
Size (HWD): 18 × 22 × 12 inches.
Price: $589

Lab Testing: Load Test, Eco On
Load  Output Frequency Sound Level* 
(W) (V ac) (Hz) (dBa)

    0 121.5 60 72.4 
  100 121.3 60 72.1 
  250 121.1 60 69.0 
  500 121.3 60 71.6 
1000 121.2 60 73.4 
1500 120.8 60 74.1 
2000 120.4 60 74.1 
Eco off No load 60 73.4
Fuel efficiency: 4.390 kWh/G

*See text.

Testing
After the usual oiling, fueling and choking, 
the Champion came to life on the first pull. 
The pull was smooth and easy. I let this 
generator and the others run about 15 min-
utes before testing.

Voltage varied a reasonable 4.7 V from 
no-load to full-load. Response from no-load 
to full-load was fast with the ECONOMY 
switch off and took 1.5 seconds to come up 
to full voltage with the ECONOMY switch on 
(more on this type of response later). With a 
2000 W load, the generator provided power 
for one minute before the ac switched off. 
The motor still runs in this condition and has 
to be shut off to reset the circuit breaker. 

As shown in Figure 1, conducted emission 
was quite high with RF radiated from the 
extension cord causing high noise levels 
across most of the HF bands. Ignition noise 
was eliminated by moving the generator  
30 feet away from the antenna. The fuel 
economy test produced 4.333 kWh/G, the 
lowest of the four generators. Unfortunately, 
the Champion 73536i failed to run a circular 
saw, with the OVERLOAD light lighting and 
the ac shutting down in both ECONOMY 
modes. 

Manufacturer: Champion Power Equipment, 
10006 Santa Fe Springs Rd, Santa Fe 
Springs, CA 90670; tel 877-338-0999;  
www.championpowerequipment.com.

Generac iX2000
This orange 2000 W (2200 W surge) in-
verter generator has the largest displacement 
engine at 127 cc and can provide more 
power than the rest. It came with an orange 
funnel for adding oil, a bottle of motor oil,  
a two wrench set and a battery charging 
cable.

The right side of the generator has the pull 
cord, fuel valve and choke control. The front 
end contains the control panel. At the top are 
a yellow LOW OIL LEVEL light, a red OVERLOAD 
light and a green READY light. Below the 
LEDs is the dc battery charger socket with 
circuit breaker. To the right are two ac  
outlets and at the bottom, the engine on/off 
switch and ground lug. The engine access 
panel is released by loosening only one 
screw, which has a retaining clip. At the top is 
a vented fuel cap that also has a little priming 
pump. The front and back are well vented. 
There was no spark arrestor at the end of the 
exhaust pipe. 

The manual didn’t indicate that this model 
Generac meets California emission stan-
dards. I checked the website and found this 
model to be compliant in 49 states. The 
manual is adequate but does not provide  

a wiring diagram as found in the other 
 manuals.

Testing
Before I could start this unit, I had to clip off 
a needle-like projection on the choke control. 
It appeared to be an injection molding flaw 
with the plastic. Bandaged up and aggravated 
by my injury, I failed to carefully read the 
manual. After nearly pulling my arm off, I 
discovered that the engine must be primed by 
a pump built into the gas vent on the gas cap. 
Once primed, it started on the third pull. 
Each pull was not smooth and unlike the 
other generators, I could feel some compres-
sion from the piston moving in the cylinder. 

The load test was interesting. In the ECONOMY 
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Testing
The Honda EU2000i started on the first pull.  
I found the voltage to be a bit high, 127 V ac 
output with a 100 W load. The voltage varied 
4.6 V from no-load to full-load. With the 
highest loads, the Honda was quiet with very 
little visual vibration. The no-load to full- 
load response was the best of the four. I ran 
the Honda with a 2000 W load for its rated  
30 minutes with not one hint of overheating or 
straining.

While the Honda has levels of conducted 
emission as high as the other three on  
160 meters, the levels drop off quickly, mak-
ing this the least offending inverter genera- 
tor in this department. See Figure 1. Though 
some noise can be heard, a receiver is usable 
with this generator attached to an extension 
cord. Ignition noise was fairly low as well.

The 98.5 cc engine provided 
4.480 kWh/G, number two in 
the fuel economy department. 
The Honda powered a circular 
saw flawlessly in both ECONOMY 
modes.

Manufacturer: American Honda 
Power Equipment Division, 
4900 Marconi Dr, Alpharetta, 
GA 30005; tel 770-497-6400; 
powerequipment.honda.com.

Yamaha EF2000iS
This royal blue 1600 W (2000 W 
maximum) inverter generator 
included a manual, spark plug 
wrench and battery charging 
cable. 

On the right side is the control 
panel, arcing around the pull 
cord handle. At the top of the 
panel are a red OIL WARNING 
light, a green AC pilot light and a 
red OVERLOAD indicator. While 
testing, I found the OVERLOAD 
indicator illuminated at the  
1850 W threshold. Lower on  
the control panel are a black 
ECONOMY mode switch and a 
red engine on/off switch. About 
halfway down are the fuel 
shutoff valve and a choke control 
that must be pulled out when 
starting the engine. Below the 
choke are terminals for running 
two generators in parallel and 
two ac outlets. At the bottom of 
the control panel are the dc 
receptacle, dc circuit breaker and 
ground terminal. 

At the top are a carrying handle 
and a vented fuel tank cap. The 
Yamaha is the only generator of 

cord, fuel valve and choke lever. Engine 
access is on this side as well, the cover 
secured by one screw with a clip. Indicators 
and outlets are at the front. Top row: 
ECONOMY mode switch, parallel operation 
outlets and ac outlets. Bottom row: a red OIL 

ALERT light, a red OVERLOAD light (lights at 
2200 W threshold) and a green OUTPUT light. 
The OUTPUT LED also acts as a simplified 
run-time hour meter. It blinks once after  
100 hours of operation, twice for 200 hours 
and so on. The front and back have large 
vents for cooling and there is a spark arrestor 
on the exhaust. This particular model does 
not meet California emission standards, 
though Honda offers a similar model avail-
able for sale in California. The manual is 
very good and includes everything needed to 
know to run and maintain the unit.

Honda EU2000i, s/n EAAJ-2263469

Engine: four stroke, single cylinder, 98.5 cc.
Fuel capacity: 0.95 gallons.
AC output: 120 V at 60 Hz.
Power output: 1600 W, 2000 W maximum.
DC output: 8 A at 12 V dc (battery charger).
Weight: 45.6 pounds (dry).
Size (HWD): 16.7 × 20.2 × 11.4 inches.
Price: $899

Lab Testing: Load Test, Eco On
Load  Output Frequency Sound Level* 
(W) (V ac) (Hz) (dBa)

    0 127.2 59.9 61.6 
  100 127.0 59.9 61.6 
  250 126.4 59.9 62.0 
  500 125.7 59.9 63.3 
1000 124.4 59.9 66.5 
1500 123.0 59.9 70.0 
1600 122.7 59.9 71.0 
Eco off No load  67.4
Fuel efficiency: 4.480 kWh/G
*See text.

the four with a fuel gauge, although I noticed 
the generator ran a long time while the gauge 
read E. The front and rear sides have large 
vents for cooling. The exhaust pipe has a 
spark arrestor. The left side of the unit has two 
screws (no retaining clips) that secure the 
engine access panel.

The manual is clearly written with ample 
illustrations and instructions for servicing  
the generator. A wiring diagram is included. 
This generator meets California air pollution 
standards and rates 3 out of 10 on the green 
scale.

Testing
After filling the EF2000iS with oil and fuel,  
I pulled out the choke rod and gave it one 
easy, slow pull. It started! After a few sec-
onds, I pushed the choke rod in and the 
Yamaha settled down into a soft purr with 
ECONOMY switched on.

The Yamaha overall was the quietest at low 
rpm. No vibrations of the case were noticed, 
even at full load. The output varied 5 V ac 
from no-load to full-load — reasonable, but 
the most output change of the four generators. 
The no-load to full-load testing showed a very 
slow but steady response with ECONOMY mode 
on, but a very quick recovery with ECONOMY 
mode off. I placed the Yamaha on a 2000 W 
load. In 20 seconds, the overload circuitry 
kicked in and shut off the ac and the engine. 

Figure 1 shows the conducted emission of the 
Yamaha is very high all the way up through 
the 20 meter band. We placed the generator 
100 feet away from the operating table with 
the extension cord running perpendicular to 
the test dipole antenna, which was an addi-
tional 30 feet away. On the battery powered 
transceiver, an S9 level of noise peaks with 
slightly lower levels of hash were heard across 
40 meters and S8 across 20 meters — all with 
the generator in the ECONOMY mode, at idle. 
Increasing the demand increased the noise 
level. Clearly, there is a need for filtering at the 
ac outlet (more on that later).

With the extension cord unplugged and the 
Yamaha running with the ECONOMY mode off, 
the radiated emission was found to be mostly 
from the ignition system. With the generator 
parked directly under the antenna (15 feet up), 
a few S units of ignition noise from the spark 
plug was observed. Turning on the receiver’s 
noise blanker removed all of it; moving the 
generator 30 feet away (off the broad side) also 
reduced the ignition noise to nothing. 

The Yamaha EF2000iS won the fuel economy 
test by a significant margin, creating 5.37 
kWh/G. I suspect this is due to the generator’s 
small 79 cc displacement. The engine ramps up 
quickly in the no-load to full-load test, so for 
power tools I would leave ECONOMY mode on. 
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respond, the increased load 
disappeared. Keying slowly, I 
could make all but the Generac 
make the sound of a grunt or 
laugh. Also, the line voltage 
would momentarily dip while 
keying; the Generac responded 
poorly to this test by speeding up 
and slowing down in an erratic 
manner. Though no chirp was 
detected in my test receiver, I did 
this test with only one transmit-
ter. I suspect some transmitters 
may wobble in frequency or 
chirp with a momentary voltage 
dip. I would recommend leaving 
ECONOMY mode off so that the 
engine runs at a higher speed, 
ready for a momentary increase 
in load while transmitting.

An option is to use the generator to operate 
one or more battery chargers and run all 
transceivers from battery power. That way it 
is possible to take advantage of the ECONOMY 
mode, provided that the generator output is 
filtered, which leads me to the next topic.

Conducted Emissions
The biggest finding of this review is the high 

Figure 2 — Conducted emissions from the Yamaha EF2000iS inverter generator 
with no filtering (blue line), a commercial Corcom filter (green line) and a filter built 
in the ARRL Lab (purple line).

Manufacturer: Yamaha Motor Corp, 
6555 Katella Ave, Cypress, CA 90630; tel 
800-962-7926; www.yamaha-motor.com.

Conclusions and Observations
A radio amateur’s requirements for portable 
power are different from those of the average 
user. A homeowner’s generator, acting as a 
backup power supply, usually works with 
fairly static loads. Power demand usually 
stays at one level for a while. On the other 
hand, a generator used for powering an SSB, 
AM or CW station is faced with a dynamic 
load, one that changes rapidly with modula-
tion or on/off keying. How do these genera-
tors respond to dynamic loads? 

I set up a 200 W transmitter and 300 W of 
incandescent lighting. With ECONOMY mode 
on, 300 W is just below the threshold of 
increased engine rpm. As I keyed the trans-
mitter, each generator would try to respond to 
the increased load by momentarily trying to 
raise its rpm. Before the engine speed could 

conducted emission levels of these inverter 
generators. My little 1000 W conventional ac 
generator has very low conducted emission 
levels, but the output waveform has a har-
monic in it and is not nearly as clean as the 
inverter output. As with inverters used to 
generate ac from batteries, inverter genera-
tors are power generating devices and don’t 
plug into a wall outlet, so they are not held to 
FCC Part 15 conducted emission level limits.

There are two ways to attack this problem 
— buy a commercially made filter or build 
one. Figure 2 shows the Yamaha’s conducted 
emission with no filter, with a commercially 
made filter made from Corcom (www.cor.
com), and with a homemade filter whipped 
up by the ARRL Lab’s RFI expert, Mike 
Gruber, W1MG. Most of the conducted 
emissions are common mode, though some 
is also differential mode. The amount of each 
mode may vary with different model inverter 
generator. Mike believes with some experi-
mentation, patience and some 2.4 inch 
diameter type 31 toroids (www.fair-rite.
com), the owner of an inverter generator can 
greatly reduce the conducted emission level. 
More information is available online at www.
arrl.org/products-and-other-information 
(click on AC Line Filters).

Click to see 
an overview of 
four  portable 
generators

Yamaha EF2000iS, s/n 7DK 1516423

Engine: four stroke, single cylinder, 79 cc.
Fuel capacity: 1.11 gallons.
AC output: 120 V at 60 Hz.
Power output: 1600 W, 2000 W maximum.
DC output: 8 A at 12 V dc (battery charger).
Weight: 44 pounds (dry).
Size (HWD): 17.9 × 13.3 × 11.0 inches.
Price: $990

Lab Testing: Load Test, Eco On
Load  Output Frequency Sound Level* 
(W) (V ac) (Hz) (dBa)

    0 124.6 60 59.9 
  100 124.3 60 60.0 
  250 122.7 60 60.0 
  500 123.0 60 62.4 
1000 121.5 60 66.8 
1500 120.1 60 71.0 
1600 119.6 60 71.0 
Eco off No load  67.4
Fuel efficiency: 5.347 kWh/G

*See text.
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modern transceiver safely handle? That’s one 

specification that you likely won’t find in a 

transceiver manual. K6KV’s original tri-

plexer article indicated that rigs are generally 

safe with up to 1 W (+30 dBm) of RF at their 

antenna connectors. The Inrad triplexer 

instructions indicate that about +17 dBm 

 (50 mW) is safe (reference: Managing 

Interstation Interference by George 

Cutsogeorge, W2VJN). ARRL Lab receiver 

test levels generally don’t exceed +10 dBm 

(10 mW). The triplexers reviewed here, used 

in conjunction with bandpass filters, ensure 

that less than 1 mW (0 dBm) reaches the 

receiver input.

The other consideration is receiver overload 

from signals from the other transmitters using 

the triplexer. Let’s take a look at Product 

Review testing on a typical mid-range Field 

Day radio. The 20 kHz blocking dynamic 

range is 134 dB at 14 MHz, with sensitivity 

(MDS) at –129 dBm. The blocking level is 

+5 dBm in this case; a +5 dBm (3 mW) 

signal 20 kHz away will cause interference in 

the receiver. Software defined radios (SDRs) 

typically have no blocking effects up to the 

threshold of clipping. That may be an issue 

with a triplexer/filter setup, depending on the 

input filtering of the SDR’s A/D converter. 

Lab testing with SDRs indicates that the 

clipping threshold could be –16 to 0 dBm. If 

clipping occurs from an out of band signal, 

an attenuator must be used.

Dunestar Model 333 HF 
Triplexer and Model 300 
Bandpass Filters
Dunestar’s Model 333 triplexer (Figure 3)  

is housed in a sturdy aluminum box with 

SO-239 connectors for the antenna on one 

side and 20, 15 and 10 meter bandpass filters 

and transceivers on the other. No power 

supply or adjustments are required — just 

hook up the cables and go. We ordered the 

combination package that included the 

triplexer, three bandpass filters (Figure 4) and 

three double male barrel connectors.

Note that the Dunestar 333 works over the 

entire 15 and 20 meter bands but is rated for 

28 to 28.7 MHz on 10 meters. The 300-28  

10 meter bandpass filter carries the same 

rating. Both devices still work higher in the 

band, but insertion loss starts to rise quickly 

above 28.5 MHz. For some tests we had to 

use the transceiver autotuner to prevent SWR 

foldback at 28.5 MHz and higher as the SWR 

at the filter input approached 2:1. Dunestar 

notes that a typical unit would show 1.5:1 at 

28.7 MHz.

Reviewed by Mark Wilson, K1RO

Product Review Editor

and 

Bob Allison, WB1GCM

ARRL Test Engineer

In June 2010 QST, Gary Gordon, K6KV, 

described an HF triplexer he designed to 

allow his club to share a single triband Yagi 

among several stations at ARRL Field Day.3 

With the triplexer and suitable bandpass 

filters, the 20, 15 and 10 meter stations —  

all with typical 100 W transceivers — could 

use the tribander at the same time without 

risk of damage to the radios. Anyone who 

has helped set up a Field Day station knows 

how much time and effort it takes to erect a 

support and a Yagi. Why not put up one good 

antenna and use it on two or three bands? 

Soon QST readers were building K6KV 

triplexers for use at Field Day, at the 2010 

World Radiosport Team Championship in 

Russia and at low power multioperator and 

single operator, two radio contest stations. 

Using a triplexer does create one new wrin-

kle: Which station has priority over the 

rotator controller when the bands are open in 

different directions at the same time?

This month we’ll take a look at two commer-

cially available triplexers from Dunestar 

Systems and International Radio (Inrad), 

along with 20, 15 and 10 meter bandpass 

filters from Dunestar and W3NQN/Array 

Solutions. When considering any of these 

devices for your station, it’s important to 

keep in mind several things:

 They’re intended for low power operation 

only — up to 200 W per band. You’ll need a 

different solution if you want to use an 

amplifier.

 The triplexer alone does not provide 

enough isolation between bands. You must 

use bandpass filters in conjunction with the 

triplexer to prevent receiver damage and 

minimize interstation interference. 

 Your antenna must present a low SWR on 

20, 15 and 10 meters simultaneously. A 

triband Yagi or trap vertical are good exam-

ples. A nonresonant antenna that requires an 

antenna tuner or one that changes element 

lengths or matching networks to switch 

bands is not compatible. 

 The triplexers and filters reviewed here are 

good for Field Day or contest stations with a 

A Look at HF Triplexers and Bandpass Filters
separate transceiver dedicated to each band. 

If you plan to use your transceivers on 

multiple bands, some sort of switching will 

be needed to avoid swapping cables at each 

band change.

Testing
In the Lab, ARRL Test Engineer Bob 

Allison, WB1GCM, tested the triplexers and 

bandpass filters individually and in combina-

tion, using the Lab’s HP8563E spectrum 

analyzer and tracking generator. Bob mea-

sured insertion loss of the triplexers and 

bandpass filters at the high and low end of 

each band. For the triplexers, this test was 

conducted with bandpass filters and 50 W 

terminations on the unused ports. 

Isolation among the three bands was tested 

by placing a 50 W resistive load at the tri-

plexer output jack, injecting a signal into two 

of the transceiver ports (one at a time) and 

measuring the rejection at the third port. 

Rejection was also checked with a 100 W 

resistive load at the triplexer output to simu-

late an antenna with a 2:1 SWR. One valu-

able discovery was the importance of 

terminating the unused triplexer transceiver 

port if you are using only two of the three 

bands. The amount of rejection sometimes is 

lower by several dB without termination. A 

low wattage 50 W resistor across an unused 

port would work.

Finally, Bob tested two combinations: the 

Dunestar triplexer with Dunestar filters, and 

the Inrad triplexer with W3NQN filters. For 

this test, transceivers were connected to two 

of the bandpass filters and individually 

adjusted for 100 W at the triplexer output 

with a 50 W resistive load. An HP437B 

power meter measured power that would be 

seen by a receiver connected to the third 

filter. The test was performed with one 

transmitter, then the other transmitter, then 

both transmitting at the same time. With both 

transmitting, one transceiver was swept up 

and down the band while the other stayed on 

a fixed frequency. Then the role of each 

transceiver was reversed. No significant 

changes in power at the third port were 

observed.

How much power can the receiver in a 

Bottom Line

3G. Gordon, K6KV, “HF Yagi Triplexer Especially 
for ARRL Field Day,” QST, Jun 2010, pp 37-40.

An HF triplexer and suitable band-
pass filters can make one multiband 
antenna do double or triple duty while 
protecting transceivers from damage.
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Table 1 

Dunestar Model 333 HF Triplexer

Manufacturer’s Specifications

Insertion loss: 0.3 to 0.4 dB typical.
Attenuation to adjacent band: ≥12 dB 

typical.
Power handling: 200 W PEP intermittent.
Size (HWD): 3 × 5 × 7 inches, weight  

1.3 pounds.
Price: $195

ARRL Lab Testing
Frequency Insertion Loss 
(MHz) (dB)

14.000 0.30 
14.350 0.38 
21.000 0.39 
21.450 0.39 
28.000 0.53 
28.500 0.60 
29.000 1.10 (rated to 28.7 MHz)

 1:1 SWR  2:1 SWR 
Input Signal Rejection Rejection 
(MHz) (dB) (dB)

Rejection at 14 MHz Port
21.000  18.6 20.1 
21.450   18.9 21.1 
28.000  31.1 25.5 
29.000  25.8  28.4

Rejection at 21 MHz Port
14.000  20.5 23.5 
14.350  20.0 23.5 
28.000  17.4 21.0 
29.000  21.0 24.5

Rejection at 28 MHz Port
14.000  27.1 29.3 
14.350  26.8 29.5 
21.000  18.9 21.7 
21.450  18.6  21.8

Figure 3 — 
Dunestar Model 333 triplexer.

Table 2

Dunestar 300 Series  
Bandpass Filters

Manufacturer’s Specifications

Insertion loss: 0.5 to 0.7 dB typical.
Rejection: 40 dB band to band typical.
Power handling: 200 W PEP.
Size (HWD): 2 × 2 × 6 inches, weight 8 oz.
Price: $73 each; triplexer/filter package, 

$399.

ARRL Lab Testing

Model 300-14 (20 meter)
Frequency Insertion Loss 
(MHz) (dB)

14.000 0.80 
14.350 0.76

 Rejection (dB)

21.000  29.2 
21.450  31.0 
28.000  38.3 
29.000  39.3 
29.700  40.0

Model 300-21 (15 meter)
Frequency Insertion Loss 
(MHz) (dB)

21.000  0.57 
21.450  0.67

 Rejection (dB)

14.000  40.0 
14.350  38.5 
28.000  29.8 
29.000  30.5 
29.700  31.7

Model 300-28 (10 meter)
Frequency Insertion Loss 
(MHz) (dB)

28.000  0.41 
29.000  0.80 (rated to 28.7 MHz)

 Rejection (dB)

14.000  63.2  
14.350  61.7  
21.000  29.9  
21.450  29.4 

Table 3 
Dunestar Triplexer and  
Dunestar Filters

Measured power at the 20 meter filter 
   100 W into 15 meter filter 0.37 mW 
   100 W into 10 meter filter 0.01 mW 
   Both of the above 0.38 mW

Measured power at the 15 meter filter 
   100 W into 20 meter filter 0.02 mW 
   100 W into 10 meter filter 0.36 mW 
   Both of the above 0.39 mW

Measured power at the 10 meter filter 
   100 W into 20 meter filter 0.03 mW 
   100 W into 15 meter filter 0.36 mW 
   Both of the above 0.39 mW

Figure 5 — 
Inrad HF triplexer.

A label on the triplexer case warns: 

“Appropriate bandpass filters MUST be 

connected between the inputs and your 

transceiver or SERIOUS DAMAGE WILL 

RESULT.” As shown in Table 1, the 

Dunestar 333 by itself offers about 17 to  

Figure 4 — Dunestar 300 series bandpass filters.

30 dB of rejection depending on the combi-

nation of bands used. With 100 W transceiv-

ers, a couple of watts of RF can be present on 

the ports for adjacent bands — enough to 

damage your receiver. Dunestar’s 300 series 

bandpass filters provide an additional 30 to 

63 dB of rejection (Table 2). As shown in 

Table 3, with the combination of triplexer 

and bandpass filters, a receiver typically will 

see about 0.4 mW (–6 dBm) with 100 W 

transceivers transmitting into the other ports. 

The worst case measured with any combina-

tion of frequencies was 0.64 mW (–2 dBm).

Manufacturer: Dunestar Systems, PO Box 

37, St Helens, OR 97051; tel 800-457-1690; 

www.dunestar.com.

Inrad HF Triplexer
Inrad’s HF Triplexer (Figure 5) is also 

housed in an aluminum box with SO-239 

connectors for the antenna on one side and 

20, 15 and 10 meter bandpass filters and 

transceivers on the other. The triplexer is 

adjusted at the factory and ready for opera-

tion throughout the 20, 15 and 10 meter 

bands. As shown in Table 4, insertion loss 

proved to be consistent across the entire  

10 meter band.

The instructions include quite a bit of infor-

mation about calculating safe receiver power 

levels and preventing receiver overload or 

blocking. Although the triplexer label says 
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Table 4 

Inrad HF Triplexer, s/n 011

Manufacturer’s Specifications

Insertion loss: 0.25 to 0.35 dB typical.
Attenuation to adjacent band: 20 to >40 dB.
Power handling: 200 W ICAS, ≤1.5:1 SWR.
Size (HWD): 3 × 5 × 7 inches,  

weight 1.6 pounds.
Price: $325

Frequency Insertion Loss 
(MHz) (dB)

14.000  0.23 
14.350  0.41 
21.000  0.33 
21.450  0.33 
28.000  0.34 
29.000  0.36 
29.700  0.31

 1:1 SWR  2:1 SWR 
Input Signal Rejection Rejection 
(MHz) (dB) (dB)

Rejection at 14 MHz Port
21.000  32.4 32.9 
21.450  33.8 33.8 
28.000  45.9 45.2 
29.000  46.2 46.4 
29.700  47.1 46.9

Rejection at 21 MHz Port
14.000  26.9 29.5 
14.350  26.1 29.0 
28.000  23.8 24.2 
29.000  26.6 30.0 
29.700  28.4 28.5

Rejection at 28 MHz Port
14.000  33.5 36.2 
14.350  33.1 36.1 
21.000  21.0 23.6 
21.450  20.2 22.4

4E. Wetherhold, W3NQN, “Clean Up Your Signals 
with Bandpass Filters.” QST, May 1998, 
pp 44-48 and June 1998, pp 39-41.

Table 6 
Inrad Triplexer and W3NQN Filters

Measured power at the 20 meter filter 
   100 W into 15 meter filter 0.02 mW 
   100 W into 10 meter filter <0.001 mW 
   Both of the above  0.02 mW

Measured power at the 15 meter filter 
   100 W into 20 meter filter 0.01 mW 
   100 W into 10 meter filter <0.001 mW 
   Both of the above 0.01 mW

Measured power at the 10 meter filter 
   100 W into 20 meter filter <0.001 mW 
   100 W into 15 meter filter <0.001 mW 
   Both of the above <0.001 mW

Figure 6 — W3NQN bandpass filters.

Table 5

W3NQN Bandpass Filters

Manufacturer’s Specifications

Insertion loss: <0.3 dB typical.
Rejection: 2nd harmonic, 50 to >75 dB.
Power handling: 200 W CW, RTTY, SSB.
Size (HWD): 2 × 3 × 6.5 inches, 
 weight 11 oz.
Price: 10 meters, $125; 15 and 20 meters,  
 $105.

ARRL Lab Testing

20 Meter Bandpass Filter
Frequency Insertion Loss 
(MHz) (dB)

14.000     0.17 
14.350     0.19

 Rejection (dB)

21.000   29.7 
21.450   32.6 
28.000 >70 
29.000 >70 
29.700 >70

15 Meter Bandpass Filter
Frequency Insertion Loss 
(MHz) (dB)

21.000     0.53 
21.450     0.57

 Rejection (dB)

14.000   34.8 
14.350   34.4 
28.000   66.3 
29.000 >70 
29.700 >70

10 Meter Bandpass Filter
Frequency Insertion Loss 
(MHz) (dB)

28.000     0.62 
29.000     0.64 
29.700     0.71

 Rejection (dB)

14.000   63.8 
14.350   62 
21.450   55.8

filters could be used with the Inrad triplexer.

Table 5 shows that the W3NQN filters provide 

rejection of 30 to more than 70 dB depending 

on the frequency combination. Used with  

the Inrad triplexer, with 100 W transceivers,  

a receiver typically will see 0.02 mW  

(–17 dBm) or less with 100 W transceivers 

transmitting into the other ports. The worst 

case measured with any combination of 

frequencies was 0.025 mW (see Table 6).

Distributor: Array Solutions, 2611 North 

Beltline Rd, Suite 109, Sunnyvale, TX 

75182; tel 214-954-7140; www.array

solutions.com.

Conclusion
On-air testing confirmed the results observed 

in the ARRL Lab and reported in K6KV’s 

QST article: With either triplexer and suitable 

bandpass filters, it’s possible to use a single 

triband antenna on two or three bands simul-

taneously with no worries about receiver 

damage.

Interstation interference won’t be an issue 

either in most cases. The only exception we 

noticed occurred with the Dunestar triplexer 

and filters while listening on 10 meters with 

an SDR and transmitting at the high end of 

15 meters. The –2 dBm signal at the 10 meter 

bandpass filter output was enough to raise  

the receiver noise level 10-15 dB. We didn’t 

observe any interstation interference at  

these frequencies with several conventional 

receivers. 

that “additional outboard bandpass filters 

may be required,” the manual goes on to say 

that filters must be used unless the transmit-

ter power is very low (less than a watt).

The Inrad triplexer provides about 20 to  

47 dB of rejection depending on the combina-

tion of bands used. With 100 W transceivers, 

up to 1 W of RF can be present at the ports for 

adjacent bands without additional filtering.  

To ensure safe receiver operation we ordered 

some W3NQN bandpass filters (see below).

Manufacturer: International Radio, PO Box 

2110, Aptos, CA 95001; tel 831-462-5511; 

www.inrad.net.

W3NQN Single Band  
Bandpass Filters
In May and June 1998 QST, ARRL Technical 

Advisor Ed Wetherhold, W3NQN, described 

a series of bandpass filters with low insertion 

loss and a deep notch at the second har-

monic.4 Ed now produces these filters com-

mercially and they are available through 

Array Solutions. We purchased the 20, 15  

and 10 meter versions for use with the Inrad 

triplexer. Of course they could be used with 

the Dunestar triplexer as well, or the Dunestar 
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Ken, KC8Y, asks: On 80 through 

10 meters, I use a 300 W rated 

off-center-fed (OCF) dipole that 

has a 6:1 voltage type balun at the 

feed point. I always run 100 W or less and 

tune it with a high power (2 kW rated) 

antenna tuner and achieve a match with 

an SWR below 1.5:1 following tuning. I 

have never read or heard anything about 

using a tuner on an OCF and wonder 

whether my solid state transceiver will 

suffer because of this?

That should work fine with one 
caveat. The fact that you need a 
tuner indicates that you don’t have a 

good match to 50 W on at least some bands. 
Even though the tuner can reduce the SWR 
at the radio, the SWR between the balun and 
the tuner may still be higher than desirable. 
Depending on how high it is, how long your 
feed line is and the type of coax, you could 
be leaving a fair amount of power in the 
cable.

Best to measure the SWR as close to the 
antenna as possible and then determine how 
much loss you have as a result of the SWR. 
Alternately, you can measure it at the radio 
end of the cable, without the tuner, and 
correct for the reduction in SWR due to 
transmission line loss as described in a QST 
article.1 If the loss is more than a few deci-
bels, you may want to consider some 
changes — perhaps going to lower loss 
cable, for example.

Jim, WA9PYH, asks: I have a 

Heathkit SB200 400 W linear 

amplifier that is causing problems 

when I try to drive it with a new solid 

state transceiver. On the 40 meter band 

only, I can drive the amplifier to full 

output without difficulty. On 80, 20, 15 

and 10 meters, the transceiver cuts back 

the power dramatically or begins to 

squeal sometimes, locking up so that I 

have to cycle power to resume normal 

operation. This is the case even when 

driving a Heath Cantenna dummy load 

with the amplifier. I never had any prob-

The Doctor is In

Joel R. Hallas, W1ZR, w1zr@arrl.org

It’s Never Good to Push the 
Envelope Too Far!

Q

A

lems driving the amplifier with my old 
transceiver with a vacuum tube final 
amplifier.

I put an SWR bridge between the trans-
ceiver and the amplifier and found that 
the SWR is over 3:1 on 20, 15 and 10 and 
2.5:1 on 80 meters. 40 meters is a bit 
better with the highest SWR of 1.3:1, 
which explains why it works on that band. 
The input circuit of the SB200 is a simple 
series inductor with a capacitor to ground 
on the amplifier end on 80, 15 and 10. On 
40 and 20 the input circuit is a pi-network. 
Any suggestions?

The most likely problem is the 
mismatch you have noticed. Your 
old transceiver had adjustable tuning 

and loading controls that could deal with the 
mismatch at the input — not so with a 
modern solid state rig. It is also possible, 
especially with the squeal, that you have 
some kind of RFI problem with the higher 
power getting into your transceiver.

I would suggest, as a diagnosis step, that you 
borrow a small 100 W antenna tuner to put 
between the radio and the amplifier. See 
what happens if it’s all matched. If it works 
as expected, then it isn’t an RFI issue or 
some other exotic problem and you can 
concentrate on the mismatch.

If that’s the case, you have two choices, use a 
tuner there — the optional internal auto tuner 
should do fine, if you have one, and it can 
remember what to do on each band. You 
could also use a stand-alone tuner between the 
transceiver and amplifier. Of course, all tuners 
have a small amount of loss, so you won’t get 
quite the full drive from your transceiver. If 
you need the full 100 W at the amplifier  
for full output, you may be disappointed. 
You will also have to remember to retune 
whenever you change bands, or switch 
the amplifier to bypass.

Alternately, you could see if you can 
adjust the input circuit for a proper 
match. You may be in for a lot of tweak-
ing to get it right — (with power off) 
squeeze the turns, see if the SWR gets 
better or worse. Do more or different as 
indicated — could take a long time. 

To know what to expect, you could also 

go onto a Heath e-mail forum and see what 
other people experience. I had an SB-230 
linear for many years and never had this kind 
of problem, so it seems likely that there has 
been a component change. 

Yes, it is quite possible that the input cir-
cuitry needs tuning — it isn’t a trivial pro-
cess since the output network interacts with 
the input tuning — you won’t have it fully 
tuned until the SWR is low when the amp is 
putting out full output power. Also, the input 
circuit acts as a buffer between the tube and 
your rig — there can be significant current 
spikes in a cable between a tuner and the 
input circuit of the amplifier — this is 
explained pretty well in Bill Orr’s Radio 

Handbook. So yes, the problem is likely to 
just be in the input circuit.

John, KK4HRT, asks: I was 

reading a recent article in QST 

regarding type N connectors.2 I 

wasn’t sure whether they were compat-

ible with UHF type. For example, can a 

type N plug connect to a UHF (SO-239) 

socket? If so, are there any down sides to 

performance?

No, they are a completely different 
series. If you have type N plugs on a 
cable, and an SO-239 UHF socket 

on the equipment, a “between series” adapter 
can be used (see Figure 1). The only excep-
tion to this rule may not occur to many, but a 
type N plug can actually connect to a BNC 
socket, but the lock ring doesn’t work, so it is 
best reserved for test bench applications. 

Q

A

Figure 1 — A “between series” coax adapter can 
be used to connect a cable with a type N plug to a 
UHF socket.

1J. Hallas, W1ZR, “I Know What’s Happening at 
the Shack — What’s Happening at the Other 
End of my Feed Line?” QST, Feb 2007, p 63.

2J. Hallas, W1ZR, “Type N Plugs for the Dedicated 
UHF Plug User,” QST, Feb 2012, p 51.
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tuning an LSB signal in on my receiver,  

I have to tune upward in frequency. 

While tuning a USB signal it is the  

reverse — I tune downward while  

listening to a station. 

I have always thought that USB means 

the audio is added to the center (sup-

pressed carrier) frequency making the 

frequency higher. I have noticed this on 

my newer rigs that are PLL controlled,  

as well as my old single conversion 

Hallicrafters (S-85/S-40) type receivers.

In Military Affiliate Radio Service 

(MARS), we take the center frequency 

and subtract half the audio bandwidth 

(1.5 kHz) to arrive at the channel fre-

quency. This is always lower in frequency 

for a USB signal.

The dial reads the suppressed carrier 
frequency, which is what you should 
tune to in order to properly demodu-

late the audio. Thus, while the USB “signal” 
is above the suppressed carrier frequency, you 
actually need to tune down until you reach 
the suppressed carrier frequency, which will 
be lower than the sideband content. Of 
course, the opposite is true on LSB.

While amateur SSB channels are referred to 
by the suppressed carrier frequency, MARS 
as well as other government users, refer to 
the center of the occupied channel as the 
operating frequency. This can be a bit 
confusing, but is an equally valid methodol-
ogy, just different. This is also the case on 
our 60 meter channels, because they are 
shared with government users and are 
defined by their channel center frequency 
designators. The government was there first, 
so they get to name them! 

Do you have a question or a problem?  
Ask the Doctor! Send your questions  
(no telephone calls, please) to “The Doctor,” 
ARRL, 225 Main St, Newington, CT 06111; 
doctor@arrl.org. 

Barry, 9V1FJ, asks: I plan to 

travel to the Caribbean for vaca-

tion and want to be able to oper-

ate DXpedition style while I’m there.  

I have my radio equipment ready and 

propose to take a 30 foot lightweight 

telescoping pole and 76 feet of wire to use 

as a loop on 20, 17, 15 and 10 meters.  

I know I can use the “A” configuration 

(see Figure 2), but if I have available trees, 

I could also do the inverted arrangement 

in “B.” I will feed them using RG-8X or 

perhaps RG-174 coax. If I have the 

choice, is one better than the other?

Unfortunately, neither is great on all 
bands as the EZNEC modeled 
results summarized in Table 1 

indicate, particularly with respect to SWR.3 
For example, a 50 foot length of RG-8X 
with a 10:1 SWR on 28 MHz will have a 
loss of about 3.3 dB, at 50:1 a loss of 8.1 dB. 
With RG-174 you will have a loss of 6.9 or 
12.8 dB for the same conditions. Your 
antenna tuner may have trouble dealing with 
this level of mismatch as well.

Of the two choices, configuration B is 
preferred if the supports are available, both 
because of somewhat better gain and 
because the feed line can be 20 feet shorter, 
reducing the loss. This is a good example of 
why the design of multiband antennas can 
be a real challenge. The use of window line, 
or the even lighter and more compact 300 W 
TV twinlead, if available in your area, will 
reduce the losses — again if your tuner can 
handle the mismatch.

If you will be near the water’s edge, a verti-
cally polarized antenna may give you 

3Several versions of EZNEC antenna modeling 
software are available from developer Roy 
Lewallen, W7EL, at www.eznec.com.

Table 1

EZNEC Modeling Results for Antennas in Figure 2

Configuration A

Band (Meters) Peak Gain (dBi) Peak Elevation (°) Gain at 10° (dBi) SWR

20 4.9 50     –3.4   6:1
17 5.1 40     –1.9 42:1
15 4.9 39     –1.9 39:1
10 6.3 56   –10.5 15:1

Configuration B

Band (Meters) Peak Gain (dBi) Peak Elevation (°) Gain at 10° (dBi) SWR

20 6.2 36   –0.49   5:1
17 7.0 28     1.9 49:1
15 7.3 24     3.2 55:1
10 2.9 15     1.4 18:1

A

A

Figure 2 — The Caribbean antenna options proposed by 9V1FJ. At (A) a 76 foot loop supported by 
a single 30 foot telescoping pole. At (B) the loop is inverted and suspended from two trees.

Q

improved low angle coverage. You could use 
a single end-fed wire going up your pole, 
along with some wire for radials. You could 
even have that on your pole while the loop is 
deployed and try switching back and forth. 

A QST article by the late George Badger, 
W6TC, described a vertical monopole very 
much like the shape of Figure 2B.4 You 
could try running your loop the way he did 
and easily switch between horizontal and 
vertical polarization.

I would try all your configurations from 
home before you leave to make sure that all 
interfaces interoperate as you expect. It may 
be harder to make adjustments thousands of 
miles from your workshop.

Dale, N2DM, asks: I am con-

fused about the relationship of 

upper sideband (USB) and lower 

sideband (LSB) as I observe the signals I 

tune on my radios. I have found that if 

Q
4G. Badger, W6TC (SK), “The W6TC DX Loop,” 

QST, Feb 2008, pp 37-39.
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mobile antenna; the cost is 
the same for either option. 
For this review we chose 
the whip.

On the Go
In its default configuration 
the Micro-Trak transmits 
a position report every 
two minutes. I found that 
even at 10 W output the 
batteries would power the 
beacon for almost a week 
continuously. By tweaking an 
internal potentiometer you can easily 
reduce the output power and extend the battery life.

With its tough-as-nails case you can treat the Micro-Trak in a  
pretty cavalier fashion. I’d often just toss the Micro-Trak into 
the back of our SUV and drive off. Afterward, looking at the 
APRS display at my home station, I could see the journey the 
Micro-Trak took as we buzzed about town.

It is important to point out, however, that the Micro-Trak is 
what some call a “deaf beacon.” It lacks a receiver, so it isn’t 
aware of other transmissions taking place on the frequency. 
When the Micro-Trak wants to transmit, it transmits — 
regardless of whether the frequency is clear or not. If you live 
in an area with a lot of APRS activity, chances are some 
Micro-Trak transmissions will be blocked by interference as 
a result.

Pre-Configured, But …
When you order a Micro-Trak you’re asked to specify the 

call sign and SSID you wish to use (WB8IMY-9 in my 
case). The Micro-Trak arrives pre-configured and 
ready for action. Pop the latch, add batteries, throw the 
switch and it’s on the air.

For this review, however, we took the additional step of 
purchasing the programming cable. It’s only $15 and the 
Windows programming software is freely downloadable 
from the Byonics website (along with the Micro-Trak 
user manual). If you think there is a chance that you’ll 
want to load a different call sign or otherwise change the 
Micro-Trak’s behavior (such as making it transmit more 
or less often), the programming cable is a worthwhile 
investment. The only catch is that the cable is designed 
for a 9-pin serial port. Serial ports are becoming hard to 
find on modern computers, so you may need to add a 
USB-to-serial adapter.

Manufacturer: Byonics, LLC, 4960 S Gilbert Rd,  
Suite 1-155, Chandler, AZ 85249; tel 218-296-6427; 
www.byonics.com. $260.

Technical

by Mark Spencer, WA8SME

Short Takes

Steve Ford, WB8IMY, wb8imy@arrl.org

Byonics Micro-Trak AIO

A recent QST QuickStats survey showed that about 20% of ARRL 
members are active with APRS — the Automatic Packet Reporting 
System. That’s a significant percentage for just one slice of 
Amateur Radio’s highly diverse “pie.” 

APRS has been around for well over a decade. It began as a means 
of combining GPS receivers and ham transceivers to track moving 
objects. Today APRS has expanded to encompass weather monitor-
ing, text messaging and much more.

Tracking objects on the move is still the most popular application of 
APRS. The basic approach is to assemble an APRS beacon package 
that includes a GPS receiver, an encoder to massage the GPS data 
into packet radio frames, and an FM transceiver to blast the position 
reports to the listening audience, typically at 144.39 MHz. You stuff 
the beacon box into the trunk of your car, attach an antenna and 
away you go.

Slapping together an APRS beacon can often be a bit cumbersome, 
though, when you need to do it on short notice for a specific applica-
tion. If all you want to do is quickly add an APRS beacon to, say, a 
parade float or a search and rescue vehicle, it helps to keep every-
thing as streamlined and simple as possible. That’s where the 
Byonics Micro-Trak AIO comes in.

A Self-Contained APRS Beacon
The “AIO” in Micro-Trak AIO means “All In One.” The Micro-
Trak is a complete, self-contained APRS beacon package com-
prised of a GPS receiver, packet encoder and a 10 W 2-meter FM 
transmitter. Everything is housed in a small, canary yellow Pelican 
1030 case. The case is quite rugged and equipped with an SMA 
antenna connector at one end. Note that while the case is 
highly water resistant, it is not waterproof.

Inside the case, you’ll find 
the electronics on a 
single circuit board 
nestled beside a 
holder for eight 
AA batteries. With 
the batteries in 
place (rechargeable 
or single-use 
batteries as you 
prefer), you simply 
slide the power 
switch to the ON 
position to activate 
the beacon.

You can attach any 
antenna to the 
SMA jack. 
Byonics offers a 
flexible “rubber duck” 
whip or a magnetic-mount An interior view of the Micro-Trak AIO.
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maximum gain.) You might imagine the 

slicing plane spinning around and generating 

a series of elevation patterns that taken 

together form the 3D pattern surface.

Azimuth patterns are not quite so simply 

envisioned, and Figure 2 shows why. In the 

case of an azimuth pattern, the slice is no 

longer a plane — it’s a cone! This is the very 

same 3D pattern as in Figure 1 with the dipole 

oriented in the same way. Staying with the 

bagel metaphor, now imagine sticking a very 

sharp knife into the bagel’s center at the 

specified elevation angle above the cutting 

board, er… 

horizontal 

plane. Now 

twirl the knife 

around its 

point, keeping 

the angle 

constant so that 

you cut out a 

cone of bagel. 

The resulting 

edge on the 

surface of the 

bagel is the 

azimuth pattern 

shown by the 

red line on the 

surface of the 

3D pattern in 

the figure.

Technical

by Mark Spencer, WA8SME

Hands-On Radio

H. Ward Silver, N0AX, n0ax@arrl.org

Experiment 113

Radiation Patterns
While most readers are quite familiar with 

antenna radiation patterns, there are several 

less familiar features and alternate styles. This 

month’s article shows a few examples gener-

ated by the EZNEC free demo package 

(www.eznec.com).

Angle Refresher
If you plot two dimensional radiation patterns 

you are really plotting the data from a “slice” 

through the complete three dimensional (3D) 

pattern. For example, the 3D pattern for a wire 

dipole in free space looks a lot like a bagel 

with the axis of the antenna running through 

the small hole at the 

center. What about at 

other angles or over 

ground? It’s important 

to understand just where 

the slice is taking place.

Figure 1 shows the 3D 

elevation pattern for a  

20 meter dipole,  
1⁄2 wavelength above 

ground. The axis of the 

dipole is aligned as 

shown with its center at 

the origin under the  

Z axis label. Ground 

reflections have 

“squashed the bagel” 

into a beanbag shaped 

pattern with radiation in 

all horizontal directions 

and very little straight 

up.

The elevation pattern is 

shown in red on the 3D 

pattern. It shows the 

surface of the 3D pattern 

cut by the plane shown 

as the tilted rectangle. 

The rectangle is perpen-

dicular to the ground 

and rotated around the 

center of the dipole. The 

azimuth angle specifies 

the orientation of the 

slicing plane with 

respect to the X axis 

— 20° in this case. 

(0° is usually, but not 

always, aligned with the 

antenna’s direction of 

Figure 1 — An elevation pattern is taken in a 
plane containing the center of the antenna and at 
a specified azimuth angle from the X axis. 

Figure 2 — An azimuth pattern is taken at a 
constant elevation angle around an antenna. It can 
be thought of as the line where the cone and 3D 
pattern intersect. 

Figure 3 — Colorful 3D patterns, such as this one generated 
by the free modeling program 4nec2, help the designer 
visualize antenna behavior.

As the elevation angle is lowered, the cone 

gets wider and wider. As the elevation angle 

is increased, the cone gets narrower and 

narrower. It is customary to show an anten-

na’s azimuth pattern for the elevation angle at 

which gain is maximum. From Figure 1 that 

would be an elevation angle of about 30°. 
Similarly, an elevation pattern is shown at the 

azimuth angle for which gain is maximum 

— 0° for the dipole.

You can see that for even this simple antenna 

a single pair of azimuth and elevation patterns 

doesn’t begin to tell the whole story. If a 3D 

pattern is available, it gives you clues as to the 

antenna’s general behavior. Then you can use 

the specific azimuth and elevation patterns to 

zero in on performance at specific bearings 

and elevations.

Some antenna modeling programs such as 

4nec2 can generate color coded 3D patterns 

(see Figure 3) that are a bit easier to read than 

mesh surfaces.1 It’s pretty easy to overdo it 

with color but being able to visualize the 3D 

pattern clearly is important.

Map or Math?
If you looked at the usual azimuth pattern of 

Figure 4 you might assume that the antenna 

was pointing straight east and that rotating it 

14nec2 is published by Arie Voors 
(home.ict.nl/~arivoors).
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direction so that east (90°) is at the right and 

so forth.

This criss-cross of conventions is not an issue 

for most amateur antennas because they are 

symmetrical along the line of maximum 

forward gain. Theoretically, a symmetrical 

antenna such as a Yagi has a pattern that is the 

same to either side of the forward direction. 

More complex antennas, such as electrically 

steered or asymmetric arrays, have asymmet-

ric patterns. For these antennas, it very much 

does matter which angle convention is used.

The way to change the angle convention in 

EZNEC is from the main window’s OPTIONS | 

ANGLE CONVENTION menu selection. Pick 

either COMPASS BEARING or CCW FROM X AXIS 

as desired.

Elevation patterns can take the unusual 

angular assignment of 0° to both the left and 

right hand horizontal axes with straight up 

being 90°. EZNEC uses a convention of 0° 
being to the right and 180° to the left regard-

less of the selected azimuth convention. 

E and H Plane Patterns
Another frequent area of confusion is in the 

relationship of E and H plane patterns to azi- 

muth and elevation patterns and to vertical 

and horizontal directions. Let’s start by 

defining what is meant by the terms E and  

H plane. The electromagnetic field radiated 

by an antenna is a combination of an 

E field (or electric field) and an H field 

(or magnetic field). In the far field of 

the antenna, the E and H fields are 

perpendicular. So far, so good, right?

The orientation of the E and H fields is 

determined by the orientation of the 

currents in the antenna. An ac current 

flowing in a straight line generates 

both an E field parallel to the line and 

an H field that curls around the line 

according to the right-hand rule 

assuming we are talking about con-

ventional current that flows from 

positive to negative.2 Further assuming 

we are talking about antennas con-

structed of thin wire or tubing 

elements, the orientation of the 

elements also determines the 

orientation of the E and H fields 

because the current direction and 

element direction are the same. 

Again, so far, so good.

How are a dipole’s E and H fields 

oriented? Since the current in the 

dipole flows in the same direction 

as the axis of the dipole, the E 

field is oriented parallel to the 

dipole and the H field forms 

2en.wikipedia.org/wiki/
Right-hand_rule

counterclockwise (CCW) to point north 

would also rotate the pattern CCW. You 

would be wrong. The default for nearly all 

azimuth patterns is the mathematical standard 

for drawing polar plots in which zero degrees 

(0°) is at the right and angle increases in the 

CCW direction — the opposite of a map. For 

compass bearing scales, north is at the top 

and angle increases in the clockwise (CW) 

Figure 4 — Azimuth patterns can be drawn with 
0° at the right and angle increasing counter-
clockwise (as shown here) or according to 
compass bearings with north at the top and angle 
increasing clockwise. In the second case, the 
main lobe of the antenna would be pointing east. 

Figure 5 —The standard polar plot format at A compares 
the elevation patterns of two long wire antennas. The same 
information is presented in Linear dB format at B.

circles around the dipole at right angles to the E 

field. If a radiation pattern is generated in a 

plane that contains the dipole, it will show the 

strength of the E field around the antenna. Simi- 

larly, a pattern that cuts through the dipole at 

right angles shows the H field. An E field (or H 

field) radiation pattern not only shows the 

strength of the E field (or H field) but is also 

oriented in the direction of maximum gain.

The orientation of E and H fields and patterns 

depends solely on the orientation of the antenna 

currents, which is almost always the same as  

for the elements of amateur antennas. Here’s an 

example: If a Yagi has horizontal elements, the 

azimuth pattern with an elevation angle contain-

ing the peak of the main lobe is an E field 

pattern. An elevation pattern at right angles to 

the Yagi elements through the main lobe is an 

H field pattern. Whether the E or H field 

patterns are azimuth, elevation, horizontal or 

vertical patterns depends on the orientation of 

the antenna with respect to the surface of the 

Earth.

Linear dB Pattern Plots
The “linear dB” method of graphing an  

antenna’s radiation pattern is not common in 

amateur use (yet) but is very common in 

professional and academic publications. In  

this type of graph, the vertical axis is gain  

in dB and the azimuth or elevation angle is  

the horizontal axis.

Figure 5 compares a regular polar radiation 

pattern to a linear dB plot to illustrate why the 

linear graph is particularly useful when compar-

ing two antenna designs. Figure 5A shows the 

usual polar elevation pattern for a terminated 

long wire antenna on 20 meters. A pattern  

is shown for a 210 foot wire (black) and a  

150 foot wire (blue). Figure 5B shows the  

same information plotted in linear dB format.

Which type of plot makes it easier to compare 

the performance of the two antennas? Around 

the main lobe, the polar plot does well. Away 

from the main lobe and particularly at low 

gains and nulls, the linear graph is much easier 

to read both in angle and amplitude. In addi-

tion, it’s far easier to see the difference in gain 

on the linear graph at any angle. Linear dB 

patterns are used to compare antennas and to 

present a clearer picture of the antenna pattern 

away from the main lobe. In EZNEC, the 

Linear dB scale is available by using the 

OPTIONS | 2D, 3D PLOT SCALE menu selection.

A Pattern of Options
We have just scratched the surface of all the 

many pattern options available to antenna 

designers. Hopefully, though, this column  

has made you more aware of the importance  

of the more common options and parameters 

for the patterns you use to select and buy 

antennas.

  (B)

(A)
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Solar Backpack
It’s a solar cell. It’s a backpack. Actually, it’s both.

The $339 “Fuse” by Voltaic is a 
backpack that sports a 10 W 
solar panel and a 16 Ah 
battery. The Fuse is intended to 
keep laptops and similar devices 
fully charged on the trail, but 
looking at the description at www.

voltaicsystems.com/fuse10w.

shtml it becomes obvious that this 
could power a QRP transceiver as 
well. Hams are particularly 
talented when it comes to 
“repurposing” stuff like this, 
so I wouldn’t be surprised if 
some Fuses turned up on 
Field Day.

Technical

by Mark Spencer, WA8SME

Eclectic Technology

Steve Ford, WB8IMY, wb8imy@arrl.org

Keeping Your Station Computer Clean

Last month the microprocessor cooling fan inside my station computer began wailing like a banshee. 
The sound was more than a minor annoyance — it was like a set of fingernails dragging across the 
chalkboard of my soul.

I immediately powered down, popped off the side cover and found myself staring into what looked like 
a haunted house from one of the old Hammer films. Gray dust was caked everywhere. It was on the 
motherboard, fan blades, heat sinks...you name it. Had it really been that long since I had cleaned the 
old digital workhorse? Really.

Dust not only looks grotesque, it can be bad news for your PC. At the very least it greatly compromises 
fan and heat sink efficiency. At worst, it can become conductive and damage sensitive electronics.

I wasn’t blessed with owning one of those handy 
computer vacuums with the tiny nozzles, but I did 
have a can of compressed air. With the computer 
unplugged, a set of safety goggles in place, and a 
dust mask over my nose and mouth, I blasted the 
circuit boards and anything else I could reach — 
including the fins of the heat sinks. I was careful not 
to get too carried away. Some of those miniature fans 
don’t like being spun up to wild RPMs.

The trick is to aim the stream of pressurized air in 
such a way that it blows debris out of, and away 
from, crevices and recesses. I wouldn’t suggest 
doing this inside your house unless you and your 
family are invulnerable to dust allergies. A table 
outdoors or in a garage is better.

Avoid touching the circuit boards if you possibly can. Your body may have accumulated a hefty static 
charge and a mere swipe of your finger can obliterate solid state components.

Removing the dust didn’t banish the banshee, sorry to say. Full banishment required replacement of the 
fan entirely. Even so, the howling revealed a dusty problem in the making and I was grateful for the 
opportunity to render a clean machine. My local Amateur Radio computer guru says desktop PCs 
should be opened and cleaned every 6 months. I’ll have to make a note of that.

The Fuse solar panel attaches 
to a backpack containing a 
rechargeable battery.

The stuff of dusty computer nightmares.  
(No, my station PC wasn’t quite this bad!)

It’s All on the Surface
Scientists at Stanford University have 
found a way to harness the amazing 
properties of topological insulators 
— materials that conduct electricity 
only along their surfaces.

A paper published late last year in 
Nature Nanotechnology describes 
how they combined two previously 
known topological insulators to 
create a new one that carries only 
surface currents. They processed the 
material, made of bismuth, antimony 
and tellurium, into very thin plates. 
When they put everything together 
they found that current flow along  
the surface could be controlled by 
switching a separate electrical current 
on and off. Flipping the switch one 
way caused the compound to behave 
as an N-type material — one in 
which electricity is conducted by 
negatively charged electrons. Flipping 
the switch the other way turned the 
compound into a P-type material, in 
which positively charged “holes” 
carried the current. The result is a 
transistor that one can convert from 
NPN to PNP at will!

The scientists hope this new material 
will find applications in integrated 
circuits, but it can also be scaled up to 
much larger devices.

The Ghosts of USBs Past
Don Hill, AA5AU, pointed out yet another issue that tends to plague station 
computers. Every time you plug in a USB device — a printer, digital mode 
interface, mouse, etc — Windows looks for a small driver program that it 
uses to “talk” to the device. It often carries out the conversation by creating a 
so-called virtual COM port. If the driver isn’t present, Windows will ask you 
to insert a CD or otherwise tell it where to find the precious program.

Over time you tend to gather an impressive collection of these drivers and 
virtual COM ports on your hard drive. That’s all well and good until they 
come into conflict with each other and cause strange behavior the next time 
you plug in a USB device. Don offers a step-by-step solution for removing 
the pesky ghosts. You’ll find it at http://rttycontesting.com/lagniappe/

removehiddencomports.html.

Bob Chudek, K0RC, suggests an alternative procedure using Drive

Cleanup. It is described here: www.techspot.com/vb/topic145884.html.

When using either approach proceed with care, lest you remove something 
you still need.
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Technical

by Mark Spencer, WA8SME

Hints & Kinks

Steve Sant Andrea, AG1YK, h&k@arrl.org

Space Blankets, Golf Balls and 
Keeping the Bugs at Bay

Space Blanket Antenna
Ham radio operators often must set up and 
operate their equipment in remote areas with 
very limited resources. A necessity during 
such operations is a practical antenna. An 
operator can design a VHF or UHF vertical 
antenna on the spot but a counterpoise is 
needed.

This is where the space blanket antenna 
comes in. A space blanket is composed of a 
metal surface on a flexible Mylar base. It is 
easy to fold up and store and can fit into a 
shirt pocket or bug-out bag. It unfolds 
quickly and can be ready to provide an 
antenna counterpoise in only a couple of 
minutes. It can be used anywhere a vertical 
antenna is desired. Just lay the space blanket 
on a flat surface such as a table, the ground 
or sidewalk and it’s operational in just 
minutes. Figure 1 shows a mobile antenna 
with a physical support so it will stand 
upright sitting on top of a space blanket laid 
out on top of a folding card table.

How well does the space blanket antenna 
work? Without the space blanket, the small 
vertical antenna in Figure 1 has an SWR 
value above 2.0 to 1. By simply adding the 
space blanket beneath the antenna, the SWR 
is reduced to 1.2 to 1. The space blanket 
provides the necessary counterpoise for the 
vertical antenna very effectively.

The advantages of using the space blanket 
antenna in emergencies are obvious, but 
there may be other situations where it could 
be useful. One ham, while constructing a 
play house for his children was putting a 
wood cover on the structure, which had a 
roof height of about 12 feet. The roof was 
slanted a few inches. Tar paper was placed 
on the roof and then a space blanket was  
lightly tacked down on top of the  
12 × 12 foot roof. Next, rolled roofing was 
applied as the final roof material. A mobile 
antenna was anchored to the roof in 
the middle of the space blanket. It 
worked better than expected, provid-
ing an SWR of 1.25 to 1. A bit of 
adjusting the antenna whip length 
improved the SWR to 1.2 to 1.

One note: When the space blanket is 
laid out on top of a surface it would be 
wise to tack it down using thumb tacks 
or sticky tape of some kind to secure it. 
During testing of the antenna the SWR 
would vary as the breeze would move 
the edges of the space blanket and thus 
change the measured value. During the 
SWR testing small rocks placed on the 
edges of the table stabilized the blanket 
and kept the breeze from moving the 
edges.

The space blanket antenna concept is 
simple; the blanket is inexpensive and 
easy to store. It can be spread out and 
made operational in just minutes. The 
next time you have an urge to try a 
new antenna experiment, try out this 
simple concept. Happy antenna experi-
menting. — 73, Vernon Harris, 

W7GGM, 358 Meadow Brook Ln, 

Providence, UT 84332, bmsoffices@

comcast.net

The Rigpod
My Yaesu FT-817ND is a great radio 
to take along anywhere — even 
backpacking. It has all the bands I like 
including AM/FM radio. One problem 
plagues me each time I set up in a new 
location: Where do I put this thing so I 
can conveniently operate it? There is 
never a rock flat enough or at the right 
height. DXing with the FT-817 hang-

Figure 1 — A V/UHF antenna can be set up in a 
flash just about anywhere using a space blanket 
as a counterpoise.  
[Vernon Harris, W7GGM, photo]

Figure 2 — The T-nut is mounted to the board to 
provide an attachment point for the table tripod. 
[Phillip Grant, N1YPS, photo]

Figure 3 — The completed rigpod ready to keep your 
radio on the level no matter how crooked the terrain. 
[Phillip Grant, N1YPS, photo]

ing from the shoulder or resting on the belly is 
no fun. Even sitting flat on a table, the opera-
tor must scrunch down to see the screen and 
controls. Yes, there are after-market accesso-
ries to prop the radio up at some pre-deter-
mined angle for better viewing but there is a 
better way. You can make this mount from 
items you probably already have and it will 
work on all surfaces, at all reasonable heights 
and angles.

I call my creation the rigpod. The items 
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needed are a tabletop camera tripod (I tried a 
lighter duty tripod designed for digital cam-
eras, but the radio’s weight wouldn’t allow the 
tripod to keep an angled position), a block of 
pine (end piece from a 1 inch board) and a  
1⁄4 inch × 20 threaded fastener.

I cut the block to 5 × 7 inches, about the size 
of the FT-817. The fastener is called a T-nut. 
It has four barbs designed to hold fast in 
wood (see Figure 2). First, you must drill a 
pilot hole in the center of the block deep 
enough to accommodate the length of the 
threaded portion. I used a 1⁄4 inch drill the 
size of the stud found on most camera 
tripods. I do not recommend hammering it 
into the wood. Put the assembly in a bench 
vise and squeeze it in. Even though I love 
the look of natural wood, I spray painted the 
wood black. It looks as though it belongs 
with the radio.

Sometimes, I like to operate outdoors while 
standing. My tripod extends enough to allow 
that and if using flexible antennas, they are 
that much higher above ground. If I operate 
the FT-817 at too steep an angle, I wrap the 
supplied shoulder strap around the radio and 
block to hold it there. An elastic band the 
size the post office uses will also work. 

Enjoy your FT-817 and don’t worry about it 
sliding off a rock and into the pricker bush. 
— 73, Phillip Grant, N1YPS, 119 Hoe Shop 

Rd, Bernardston, MA 01337-9638, 
phill112643@verizon.net

Hole In One Antenna
Here’s something I “invented” to help raise 
wire antennas. I cannot imagine it hasn’t 
been done by others, but since I’ve never 
seen it written anywhere let me describe it 
here. 

The parts needed are a golf ball, a small screw 
eye, a small fishing snap swivel and a 6-8 inch 
length of 8 pound monofilament line. 

Drill an undersized hole about  
1⁄4 inch into the golf ball. Screw in the 
screw eye. Tie the monofilament to the 
screw eye with the standard fisher-
man’s knot. Tie the other end of the 
monofilament line to the snap swivel. 
In the end of the antenna wire make a 
loop or solder a ring connector and 
then clip the snap swivel to the loop or 
ring (see Figure 4). 

Now throw the golf ball up into the 
tree. Nine times out of 10 you can pull 
the wire out intact. If it manages to get 
hung up in a branch, the line will 
break before you exert enough force to 
break or damage the wire. The golf 
ball then falls to the ground. The 
antenna is easily retrieved and all you 
have to do is replace the short piece of 
line and you are back in business.

My antenna is 28 feet of #22 AWG 
stranded wire with a 33 foot counter-
poise that I use with my Elecraft 
KX-1. It earned me my 1000 mile- 
per-watt award (900 mW on eight 
AA batteries for a New York to the 
Canary Islands contact with 
EA8BVP). — 73, Stan 

Levandowski, WB2LQF,  

6 Chatham Ct, Fishkill, NY 12524-

1530, wb2lqf@arrl.net

Antenna Helper
The antenna helper idea started 
while attempting to make a 40 meter 
bobtail curtain antenna for Field 
Day. This is a large wire antenna 
and, working alone, I needed some-
thing to hold the wire and tape 
measuring tool. So with that in 
mind, it was off to my junk box to 
see what I could come up with. Large bulldog 
clips came to mind and after about half an 
hour I had the idea and the parts to put this 
holder together.

All you need is a small piece of 
plywood to attach the clip to and hold 
the measuring tape (see Figure 5). The 
plywood measures 51⁄2 × 31⁄2 × 3⁄4 inch. 
Drill a round hole on one side large 
enough to accommodate a screw-
driver. At the other side cut a slot large 
enough for the metal tab on a tape 
measure. In the center tap a hole for a 
wood screw to hold the bulldog clip.

As you can see from Figures 6 and 7, 
there is not much to it, but it is a very 
useful tool for anyone making anten-
nas. Push a screwdriver through the 
hole and into the ground to anchor it 
in place. Put the end of the tape 
measure in the slot and rotate the  
clip over the tape end to hold it in 

place. Next, put the wire in the clip, pull  
the wire and tape out to the required length 
and cut. — 73, Julian F. Blair, WA2WMJ, 

PO Box 602, Pine Bush, NY 12566-0602, 
wa2wmj@arrl.net

Figure 4 — This simple arrangement can be used 
for the quick deployment of a simple wire antenna for 
portable or emergency work. When the operation is 
over, a hard pull on the antenna breaks the fishing 
line and all the parts fall to the ground.  
[Stan Levandowski, WB2LQF, photo]

Figure 5 — To make the antenna helper you need a 
bulldog clip, wood screw and washer, and a wooden 
block. [Julian Blair, WA2WMJ, photo]

Figure 6 — The metal tab on the end of the tape 
measure is inserted into the slot on the board, then 
the clip is rotated over it to hold it in place. [Julian Blair, 
WA2WMJ, photo]

Figure 7 — Here is the antenna helper in use. 
The bulldog clip holds the end of the tape 
measure in place. The end of the antenna  
wire is held in the jaws of the clip. Pull them  
both back to the required length and cut.  
[Julian Blair, WA2WMJ, photo]



QST – Devoted Entirely to Amateur Radio     www.arrl.org     June 2012  65

“Hints and Kinks” items have not been tested 
by QST or the 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 techni-
cal questions directly to the hint’s author.

QST invites you to share your hints with fel-
low hams. Send them to “Attn: Hints and Kinks” 
at ARRL Headquarters, 225 Main St, Newington, 
CT 06111, or via e-mail to h&k@arrl.org. 
Please include your name, call sign, complete 
mailing address, daytime telephone number and 
e-mail address on all correspondence. Whether 
praising or criticizing an item, please send the 
author(s) a copy of your comments.

CD Antenna Insulators
Ever wonder what to do with all of the old 
CDs? I put some to use today as emergency 
center and end insulators for a quick dipole. 
While in the middle of a move, I still had my 
radios but not my antenna. I had a piece of 
coax and some wire but no insulators. What 
I did have was some CDs. It turns out they 
make dandy lightweight center insulators. 
Just drill a hole in either side and run the 
coax up though the hole in the middle. I also 
put a wire tie around the coax as a strain 
relief. I used two CDs as end insulators and 
ran 100 W with no problem with a SWR of 
1.2:1. — 73, Randy Bardwell, WR7R, 

PO Box 13406, Burton, WA 98013-0406, 
rdb@randybardwell.com

Let People Know
Have fun at your next club meeting with 
this six message programmable LED 
badge. I found this at a local computer store 
for under $15 and I have been having fun 
with it ever since. At Field Day or my radio 
club meeting, where there are strangers at 
times, I display my KO8S call sign (see 
Figure 8). When my wife Lois, N8KPW, 
chairs her quilt guild meetings, she wears it 
with her name indicating that she is the 
president. When my granddaughter Julie, 
KD8JHQ, danced at her school musical, I 
wore the badge with the words “Julie’s 
Grandpa” proudly scrolling across it for all 
to see. 

The badge is programmed by PC and 
comes with software and a USB cable. 
Included with the software is a printable 
seven page user manual. I have installed the 
software on our Windows 98SE, XP and 7 
computers without any problem. The badge 
will store six messages, each up to 140 
characters long, and will display them as 
steady, moving, flashing, flash then move 
and scroll up or down. In addition to this, 
the speed and brightness can be varied.

It has an internal lithium battery with an 
operating time of about 7-10 hours. It is 

charged via the computer’s USB 
port in about 3 hours and also is 
equipped with an auto shutdown 
feature. I have had mine on for 
about 8 hours and it was going 
great all that time. It can display in 
German, French, Spanish, Italian 
and others, although I have not 
tried any of the other languages. 
Another great thing is that it 
attaches magnetically to clothing 
so there are no pinholes to be 
concerned about. For more infor-
mation go to www.ipsgproducts.

com, select the PRODUCTS and 
then the GADGETS links. You can 
also do a search for “programma-
ble LED badges,” which will result 
in numerous other choices. — 73, 

Karl Schwab, KO8S, 30752 

Ridgefield Ave, Warren, MI 48088-3174, 
ko8s@arrl.net

Bug Screen
Bugs on Field Day? If you are bothered by 
various flying creatures buzzing your head 
and messing up your log, here’s a way to 
save your temper for the electronic kinds. 
Just hang your light bulb about 3 feet above 
the operating position and suspend an old 
screen window (or door) horizontally about 
6 inches below the lamp. The creatures will 
get around the edges of the screen and do 
their buzzing around the bulb. Then after 
they burn up on the hot bulb, they land on 
the screen, not on your papers. In the morn-
ing you just empty the screen, which is 
much better than wiping off the log every  
10 minutes. — 73, Doyle Strandlund, 

W9NJD, 2849 N 035 W, Huntington, IN 

46750-4012

Coax Connector Covers
I discovered this simple trick on a camping 
trip. It helps prevent dirt and debris from 
fouling my PL-259 and SO-239 connectors. 
On our trip, we encountered heavy rain and 
had to stow the ham gear. We didn’t want to 
roll up all of the coax and needed something 
to cover the ends. While looking for some sort 
of cover, I saw a spent 12 gauge shell casing 
on the table and tried it. It fit and was a cheap 
and effective solution. Although this won’t 
make a waterproof seal, it will keep a lot of 
moisture out.

The 12 gauge shell casings fit snugly over 
PL-259s. Although they will fit over SO-239s 
with a little help, 16 gauge shell casings 
would be a better fit. — 73, Kevin Ballard, 

KB4RTR, 121 Jasmine Dr, Alabaster, AL 

35007-5214, kb4rtr@arrl.net

Airdux Coil Cutter
A homebrew project I was working on 

required cutting a few turns from an Airdux 
coil form. The coil was 11⁄2 inches in diam-
eter with very close, fine-wire turns. I 
couldn’t cut the coil form with any cutters  
or razor knives I had. I solved the problem 
by attaching a box cutter blade to the tip  
of my Weller soldering gun with a machine 
screw (see Figure 9). When heated, it easily 
cut through the four plastic form sections  
to remove the required number of coil  
turns. — 73, Whitey Doherty, K1VV, 

PO Box 1193, Lakeville, MA 02347-1193, 
k1vv@comcast.net

Printing Certificates
Special event certificates are increasingly 
being delivered via electronic means, 
“allowing” the operator to print his or her 
own certificate. Some electronic QSL 
services also provide a file that can be 
printed on the home computer. I have found 
that printing on photo paper instead of 
regular paper produces a certificate that 
really “pops” and appears professionally 
printed on coated paper. You will need to 
temporarily adjust your printer settings as if 
you were printing an actual photograph. 
— 73, Roy Crosier, KV8KV, 800 E Arthur, 

Apt E3, Warsaw, IN 46580, kv8kv@arrl.net

Figure 9 — This tool made from a box cutter blade and 
a soldering iron will cleanly cut the plastic forms on an 
Airdux coil. [Whitey Doherty, K1VV, photo]

Figure 8 — This is one of many programmable 
LED badges that you can use to let people know 
who you are and why you’re here. [Karl Schwab, 
KO8S, photo]
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and that should get us the 100 points. Here’s a 
copy for our entry.”

“Good, so that gets us to 2056. Luckily, we 
were able to get permission to operate from 
the town green so we were very public. That 
location gets us another 100, which makes 
2156. Sarah, how did things go at  the infor-
mation table?”

“It was pretty busy. I filled almost two pages 
of the visitors’ log. Folks were curious about 
Phil waving his tape measure beam across the 
sky. I also talked to three inactive hams who 
were interested in getting back on the air. One 
of them still has a good license and I got him 
on the GOTA station.”

“Hey, great,” said 
Steve, “pass the visitor 
log sheets up here. I 
will need copies for our 
entry. So that brings us 
to 2256. Next are message bonus points. 
Carol?”

“Well, we got two out of three on those. I sent 
a message to the section manager per rule 
7.3.5, so that’s a hundred points. I copied the 
W1AW bulletin on Sunday per rule 7.3.9 so 
that’s another hundred. Unfortunately, we 
didn’t handle any other messages so we lost 
out on the 10 points per message specified in 
rule 7.3.6.”

“That’s okay,” replies Steve, “maybe we can 

Steve Sant Andrea, AG1YK
“All right let’s get this meeting going,” barked 
President Steve. “We have a lot to do to get 
our Field Day scoring sheet filled in.”

“I’ve got the basic information completed,” 
says Tom, the club secretary, “We had five 
transmitters on the air, so as 5A Connec-ticut 
our final totals were 91 CW, 55 PSK31 and 
436 phone. So Total QSO Points are 728. Our 
power multiplier is two giving us a Claimed 
QSO Score of 1456.”

“Hey,” said Andy, “what about the Get-On-
The-Air (GOTA) and satellite stations? That 
would make seven trans mitters.”

“No,” said Steve, “Rule 4 says that GOTA 
and satellite transmitters don’t count toward 
the transmitter total or transmitter bonus 
points, but we get other bonus points for 
them.”

“Yes,” said Tom, “5A is correct. We had five 
regular stations set up in the side parking area 
by the green. The GOTA and satellite stations 
were set up on the lawn by the sidewalk next 
to the information table. This turned out to be 
an excellent arrangement. Passersby on the 
green could see and hear the activity and 
many stopped to check out the info table.”

Phil jumps in: “Don’t we get a ×5 multiplier 
for my satellite station? My handheld is only 
5 W.”

“No,” replies Tom, “The 5 W multiplier only 
applies when all the regular transmitters are 
running low power. Our regular stations were 
all 100 W, so it’s only two. 

“Okay,” says Steve, “so that brings us to box 
15, Bonus Points Claimed. Let’s go through 
the list. First is emergency power. Mike, 
that’s your area; what about the generator 
problem?”

“We did fine. There were some anxious 
moments when the generator wouldn’t run, 
but Barry and I got it going by 2 Saturday 
afternoon and it was running through the 
entire Field Day period. 

“Okay, great,” said Steve, “so by rule 7.3.1 
that’s another 100 points per transmitter 
making 1956. Tom, what about media 
publicity?”

“Well, we didn’t get any news people to 
actually show up, which was disappointing, 
but according to rule 7.3.2, all we needed to 
do was attempt to get publicity. I sent out a 
press release like the Field Day packet sample 

figure a way to encourage messages next year. 
So all together that brings us to 2456. Phil, I 
take it we are covered for the satellite bonus?”

“Right; here are the logs.”

“So by rule 7.3.7 that brings us to 2556. Next 
is natural power. Mike, what’s the story?”

“Not good I’m sorry to say. My homebrew 
solar charge controller shorted out and all the 
magic smoke escaped. No bonus this year.

“Same on the elected official bonus,” threw in 
Tom. “I sent out invites but nobody showed. 
We did get a visit from our town emergency 
manager so we can claim the rule 7.3.12 

bonus. That puts us at 
2656.”

“Alright,” said Steve, 
“next is the educational 
activity bonus. I think it 
was a big mistake to let 

that one slide this year. We had a good day 
and a lot of traffic. We could have taught some 
of those kids to solder and gotten an easy 
hundred points. Next year let’s put more effort 
into that.” (A general murmur of agreement 
was heard.)

“Next on the list is the youth element. Mary 
and Bill both stopped by. They were on the 
GOTA station, right Barry?” 

“Yes, they managed 20 contacts each so that’s 
40 rule 7.3.15 points. For the GOTA station 
we logged a total of 53 contacts. As you 

mentioned, 40 of those were by Mary 
and Bill, the rest by various people who 
came by and were interested in trying. 
Mary and Bill were the only two to 
make the 20 contact minimum, though, 
so that gives us 40 GOTA points.

“So that’s 40 youth points and 40 GOTA 
points,” says Steve, “bringing us to 
2736. I plan on submitting the log 
through the b4h.net applet, which is a 
final 50 points, giving us a grand total of 
2786 for 2012. That’s a pretty good 
showing; better than last year. 
Especially when you consider it only 
took a little time to read the rules and 
make some plans. Well, it’s getting 
toward 10, any other business? No?”

“Okay,” said Steve, “see you on the air.”

Steve Sant Andrea, AG1YK, is an assis-
tant editor at QST. He can be reached at 
ag1yk@arrl.org.

That Extra Edge
Bone up on some Field Day bonus points.

Don’t miss out on the many Field Day bonus points.

“My homebrew solar 
charge controller shorted 

out and all the magic 
smoke escaped.”
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Dan Henderson, N1ND
Now that winter chills have given way to 
spring warmth, the thoughts of amateurs 
across North America are turning toward  
the “official” start of summer — ARRL 
Field Day. When the fourth full weekend in 
June comes around (June 23-24 this year) it 
finds tens of thousands of amateurs psyched 
and well prepared for whatever Murphy may 
throw at them. Toolboxes are stocked, 
replacement coax is at the ready, substitute 
antennas prepped for quick assembly and 
backup transceivers are operational.

Nevertheless, try as we do to plan for any 
eventuality, every year there seems to be a 
curve ball that comes out of nowhere to 
challenge our best-laid plans. Some of these 
creep in during the early planning while 
others may result from a fickle Mother 
Nature. A club member’s sudden illness may 
make the generator unavailable. Father Time 
may pass too quickly to prepare “the way we 
always have.” Whatever the reason, the 
unique nature of Field Day allows partici-
pants to manage and adjust — either during 
their preparations or on the fly during Field 
Day. In fact, that flexibility is one of its 
central components.

Over the years, we have all experienced 
unexpected snags. If you have done due 
diligence during your groundwork, then 

Snag Proof Your Field Day
When Murphy, Mother Nature, Father Time and other 

unwelcome visitors arrive.

Pete, AA1PL, operated from the great outdoors at the 
George Washington Management Area Campground in 
Glocester, Rhode Island. [Peter Harrison, AA1PL, photo]

When you are on top of a tall mountain, you don’t need tall towers, as Kenan Reilly, 
KR6J, reaffirmed at his site. [Kenan Reilly, KR6J, photo]

while you may not have planned for a 
specific challenge, you should have some 
reasonable ideas of how to address one that 
arrives. Let’s talk about some common 
occurrences and how to approach them.

Stormy Weather
Probably the number one difficulty occur-
ring at Field Day is a sudden change in the 
weather. What started out as a beautiful 
summer Saturday morning turns into a 
dangerous Saturday night storm. We cannot 
change the weather, but we can certainly 
prep for it. Every Field Day site should have 
some type of severe-weather-alert radio and 
you should pay attention to it. Also in 
today’s wireless age, it is easy to monitor a 
weather radar site with your smartphone.

So you know the storm is coming — what do 
you do? When preparing the site for a storm 
make sure everything temporary — antennas, 

support structures, tents or dining flies —  
are properly erected, installed and adequately 
guyed. Have a plan for dropping the tempo-
rary tower or antenna to the ground quickly 
before the storm. Remember, once the 
danger has passed you can raise it again. The 
few extra contacts you might make instead of 
securing your site are not worth the potential 
danger and risk. Above all else — safety 
must be the watchword for Field Day.

Those of us who have participated in Field 
Day for years sometimes become compla-
cent and simply “do what we have always 
done.” There is something to be said for 
staying in your comfort zone, but don’t let 
“we always do it that way” become the 
governing principle. Times change, circum-
stances change and participants change. 
Field Day gives us the chance to adapt and 
embrace change in ways that can maximize 
the fun of the event.

Roll With the Punches
Don’t be afraid to change your operating 
category. Just because your club has always 
operated as Class A (Club or Nonclub 
Portable) doesn’t mean you have to every 
year. For example, because your club was 
not able to secure its “usual” site this year 
doesn’t mean you can’t participate. Look for 
a new location. If that new location is your 
club’s station or in a member’s shack — 
that’s great. It simply means you operate  
as a Class D (Home) or E (Home with 
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Emergency Power) 
station instead of Class A.

Perhaps your club lacks 
the bodies to do all the 
usual setup in just a few 
hours Saturday morning. 
This doesn’t mean you 
can’t still do it “the old 
way.” If you need to 
begin your setup before 
the start of Field Day to 
do what you want, the 
rules allow that. The only 
difference is that you 
would be a different 
operating class. It is okay 
to be Class E instead of 
Class A — there is 
nothing special about any 
of the operating classes. 
What is important is that 
you get on the air and 
have fun.

Whose Call Is It, Anyway?
There are always questions about using club 
call signs during Field Day. The most fre-
quent thinking is: “The club call trustee is an 
Extra class licensee so we can operate on all 
bands and frequencies.” Simply put, that is 
not true. A club call sign does not carry any 
operating privileges 
and it does not have 
the operating privi-
leges of the trustee. 
For any US Amateur 
Radio station, the 
transmitter may be used only on frequencies 
allowed to the control operator present at the 
control point. If the operator at the mic has a 
General class license and is operating on 
14.155 MHz, there must be an Extra class 
control operator “in control.” If the station is 
operating on 14.257, there must be a General 
class control operator present.

Then there is the question of how unlicensed 
persons visiting the site may operate during 
Field Day. Again, simply put, an unlicensed 
person may not operate an amateur station. 
They may participate as a third party with a 
control operator who is licensed for the 
frequency and mode in use. It is okay to let 
visitors talk into the microphone as long as a 
control operator is running the station. There 
is a difference between “participate” and 
“operate.” I hope your Field Day operation 
doesn’t run afoul of that very distinct rule.

Keep In Touch
Common to almost all club Field Days is the 
attempt to build rapport with served agen-
cies. It is common to see the head of the 
local Red Cross Chapter, president of the 
local hospital or local police chief drop by at 

while the rest of the 
family hike and play in 
the river. Another might 
be two friends who rent 
a cabin on a lake then 
spend Saturday morning 
throwing up dipoles, 
placing the generator 
and laying down power 
cords. The same perils 
that line the path of the 
20A entry are also along 
the road less traveled by 
the small station in the 
field. Planning and 
preparation are neces-
sary for either to be 
successful.

It is easy to downplay 
the importance of the 
“home-base” stations 
— Classes D and E. 
Remember, every 
station and person has a 

role to play in Field Day. Some of us are not 
as young as we once were and our idea of 
roughing it is more along the lines of staying 
up late instead of dueling with the mosqui-
toes and gnats. A family reunion that week-
end may only leave a few hours of sporadic 
operating. Whatever the reason, these home 
stations are important and necessary for 
Field Day success. After all, the most impor-
tant goal of Field Day is to get on the air and 
have fun.

In an emergency, those home stations may 
by the best way to get the message relayed. 
During Field Day, they increase the number 
of stations available to work, enabling more 
people to learn how to communicate on the 
air. It is a win-win scenario!

To be sure, there is no single right way to 
“do” Field Day. Whether you participate 
from a local parking lot, the county emer-
gency operations center, the picnic shelter at 
the city park or from your own shack, the 
end goal is the same — to get on the air and 
have some fun. If you treat it as a contest 
— great! If it is your club’s main social event 

— knock your 
socks off! If it is 
a key component 
in building your 

working relationship with the community 
and its leadership — wonderful! Never-
theless, it all starts with flipping the power 
switch to “on” and having fun working other 
amateurs. Good luck June 23-24! Hope to 
see you in the log!

Dan Henderson, N1ND, is the ARRL Regulatory 
Information and Field Day Manager. He can be 
reached at n1nd@arrl.org.

This scene from the Beaver Valley ARA, W3SGJ, station was duplicated all across the US 
and Canada. [Rich Soltesz, K3SOM, photo]

your invitation. Those are important contacts 
to maintain — and you are encouraged to 
continue to develop them. At the same time, 
you shouldn’t forget about the “next tier.” 
The head of the local Red Cross disaster 
services committee, the hospital commu-
nications department manager, and the 

rank-and-file patrol 
officers working the 
beat can be impor-
tant contacts as well.

You will frequently 
find yourself working with these hard 
workers. Consider expanding your Field 
Day invitation to include these valuable 
resources. Besides, there is usually enough 
extra food at the Saturday night supper to 
include a few additional special guests.

A Classy Operation
We also need to remember that while Field 
Day primarily focuses on clubs and groups 
getting together to participate, there is a large 
segment of one or two person operations that 
make up approximately one-third of all 
entries. By definition, Class B (One or Two 
Person Portable) 
stations have 
only one or two 
participants. The 
vast majority of Class D and E stations have 
only one participant. While all share similar 
Field Day goals and preparation, these small 
entries face the additional challenge of accom- 
plishing their established goals with far less 
help than larger operations. 

Class B entries truly run the full spectrum. 
One may be an operator who sets up a 
solar-powered 5 W station in a campground 

Every Field Day site should have 
some type of severe-weather-

alert radio…

… the most important goal of Field 
Day is to get on the air and have fun.
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Sean Kutzko, KX9X
Field Day is just a few weeks 

away and many clubs are plan-

ning their efforts. Whether those 

plans are for several dozen 

operators or just a handful there 

are many potential points going 

un-claimed because those plans 

don’t include the VHF+ bands 

(VHF, UHF and microwave). A 

rule change last year allows any 

class A or F station a “free” 

VHF station — one that does not 

change their transmitter count 

(www.arrl.org/field-day). 

Getting on the VHF+ bands is 

much easier than it used to be, 

thanks to the many commercial 

transceivers that offer 6 and  

2 meter capabilities (in some 

cases, 70 cm  and 23 cm as well). 

This article will start you on the 

way to adding the VHF+ bands 

to your Field Day. I’ll cover the 

basics and have you making 

points on 6, 2 and the satellites 

before you can say “QRZ?”

Why Use a VHF Station?
The simple answer is: it’s free! 

By not adding a VHF+ station, 

you’re missing some fun and 

leaving points on the table. 

Antennas for VHF+ are gener-

ally smaller than their HF 

counterparts, so set up is easier. 

You can also use the VHF+ 

bands as a learning tool for your club’s Technician class licensees. If they are only 

aware of FM repeaters, a VHF+ station at Field Day can expand their horizons. 

Finally, the VHF+ bands aren’t “novelty” bands; high contact rates are possible. 

During Field Day 2011 at W1AW, I worked over 600 stations on 6 meters during 

a great opening that lasted all day Saturday and picked right up again early 

Sunday morning, all while running only 100 W.

Propagation Enhancement on VHF+
Without enhanced propagation on the VHF+ bands, your contacts will extend  

to your radio horizon — a couple of hundred miles or so. Numerous possibilities 

for enhancement exist, making contacts possible over longer distances. Sporadic-E 

propagation, well-known in the summertime on 10 meters, occurs regularly on 

6 meters, too. During strong openings, it can even occur on 2 meters. During a  

6 meter sporadic-E opening, a modest station (100 W and a dipole) will make 

contacts aplenty. Sporadic-E openings can last well into the night, so keep the 

VHF station manned or, at least, monitor near the 50.125 MHz calling frequency.

Tropospheric enhancement can occur on 2 meters and up, especially if there’s a 

high pressure zone nearby. If you have a warm, cloudless day with little or no 

wind (doesn’t sound like Field Day, right?), be on the lookout for tropospheric 

enhancement on 2 meters especially around sunset and just before dawn. Because 

Try Going High for Field Day
50 MHz and beyond — Field Day gold mines

VHF+ Basics
 Field Day VHF+ SSB/CW activity will generally 

be on 6 meters and some on 2 meters. FM activity 
will be mostly 2 meters, with some on 6 meters and 
a touch on 70 cm.
 Generally speaking, the VHF+ bands are “line-

of-sight” unless there is propagation enhancement, 
so raise your antennas as high as possible.
 Feed line losses are a lot higher than on HF so 

leave the RG-58 or 59 at home and use low-loss 
coaxial cable, such as LMR-400 or 9913. RG-8 or 
RG-213 will work for runs of 50 feet or less. Keep 
feed line runs as short as possible; coiled-up coax 
adds extra line loss very quickly. 
 Nearly all VHF+ SSB/CW operations use hori-

zontally polarized antennas, such as Yagis, quads 
or dipoles. FM contacts should be made using verti-
cally polarized antennas. A vertical, ground plane or 
small, vertically polarized Yagi are good options.
 It is very important to learn the band plans for 

the VHF+ bands (www.arrl.org/band-plan-1). This 
will help you avoid simple mistakes — calling CQ in 
the middle of the beacon band, for example.
 Don’t monopolize the VHF+ SSB/CW or FM 

simplex calling frequencies (50.125, 144.200 MHz 
and 52.525 MHz, respectively). Call CQ there but 
move off frequency once you receive a call.
 If you know an experienced VHF+ operator, 

see if they’ll act as an Elmer for the club. It will be a 
frustrating experience for all to place inexperienced 
operators at the VHF+ station without some guid-
ance.
 VHF+ operators exchange “grid squares,” which 

are rectangular areas 2° of longitude wide by 1° of 
latitude (www.arrl.org/grid-squares). While grid 
squares are not part of the standard Field Day 
exchange, you should know your grid square in 
case a contact asks for it. 
 Point your antennas toward high-population 

centers if there is no enhanced propagation.

Small antennas at a good location can yield big 
results on VHF. KX9X’s 2 element, 6 meter Yagi 
and 5 element, 2 meter Yagi on a collapsible 
painter’s pole serve him well when combined 
with an operating site on a high hill.

“tropo” openings are correlated to weather 

patterns, they can be predicted with some 

accuracy. Tropo enhancement can also occur 

along weather fronts (that does sound like 

Field Day!) so if rain is in the forecast, per-

haps a little tropo activity is, as well. Meteor-

ologist William Hepburn has a website 

devoted to troposphere forecasting; check it 

out at www.dxinfocentre.com/tropo.html.

Lastly, auroral propagation can occur when 

the Earth is in the path of a solar storm, which 

sprays us with charged particles. These 

charged particles can create a moving, passive 

reflector for radio signals. While aurora can 

severely disrupt HF communications, it 

actually creates a great propagation event for 
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Further Reading
ARRL Operating Manual (9th edition), 

Chapter 3, “VHF/UHF — Beyond 
Repeaters” by Michael Owen, W9IP.1

“How To Get Started In VHF” from the 
Pacific Northwest VHF Society — 
www.qsl.net/pnwvhfs/articles/ 
beyondfm/getting_started.htm.

1Available from your ARRL dealer or from 
the ARRL Store, ARRL order no 1093. 
Telephone toll-free in the US 888-277-5289 or 
860-594-0355, fax 860-594-0303;  
www.arrl.org/shop; pubsales@arrl.org.

the VHF+ operator. If the K index is above 4, try pointing your 

antenna toward the magnetic north pole. CW is the preferred mode 

during aurora as signals become distorted, rendering SSB signals 

virtually unreadable. Indeed, the pure “beep” of a CW tone becomes  

a raspy pfft during auroral openings.

Bagging the Birds
For the beginner, the FM satellites offer the easiest path to satellite 

operation. You can work most FM birds with a dual-band handheld 

transceiver and a handheld dual-band Yagi antenna (see photo). 

Satellites typically have an uplink (the frequency you transmit on) on 

one band and a downlink (the frequency you receive on) on another; 

for example, 432 MHz for transmit and 144 MHz for receive. You 

also have to know when the satellites will pass over your area; check 

the AMSAT website at www.amsat.org/amsat-new/tools/predict. 

The two most popular FM satellites are AO-27 (uplink: 145.85 MHz/

downlink: 436.795 MHz) and SO-50 (uplink: 145.85 MHz, PL  

67.0 Hz/downlink: 436.795 MHz).

As the satellites move overhead, the transmit and receive frequencies 

will shift, due to the Doppler effect. If you hear signals start to get 

scratchy even though the satellite is still visible, adjust your receive 

frequency lower by 5 kHz and your transmit frequency higher by  

5 kHz.

Remember that Field Day rules allow you to make only one contact 

on the FM satellites. Like a busy repeater, there are going to be many 

stations calling. Passes are no more than 15 minutes long. There will 

only be a limited number of passes during Field Day and there will  

be many stations calling. When you make your single allowed 

contact and earn your 100 bonus points, give others a chance. (Check 

the AMSAT website for any special Field Day schedules or restric-

tions on satellite operation.)

The Bottom Line
The VHF+ bands offer a multitude of contact possibilities during  

Field Day, all without changing your club’s entry class. With a bit of 

planning and learning the common operating practices on 

VHF+, you will be able to capitalize on these “free” points.  

If the propagation gods smile, you could walk away with a 

much higher Field Day score for just a little investment.  

Give the VHF+ bands a try or you’ll be missing out on  

free points and a lot of free fun! 

Photos courtesy Sean Kutzko, KX9X.

Sean Kutzko, KX9X, is the ARRL Contest Branch 
Manager. He can be reached at kx9x@arrl.org.

The Basics 
6 Meters
 Six meters shares many characteristics of the 10 meter 

band. As noted earlier, sporadic-E is common on 6. If 10 
meters is open, check for openings on 6 as well. A 100 W 
transmitter and a simple dipole up 20-30 feet will perform well 
during a decent 6 meter opening. A 2 element quad or 3 ele-
ment Yagi for 6 are small and can provide gain. If the band is 
open, point your antenna toward the loudest signal and start 
working stations.
 The 50.000-50.080 MHz subband is reserved for beacons; 

you won’t make many contacts there. The 50.080-50.100 MHz 
subband is for CW. USB activity occurs between 50.125- 
50.200 MHz with 50.125 MHz being the calling frequency.  
If the band opens, move up the band and call CQ. If exceptional 
conditions exist, you will hear stations well above 50.200 MHz. 
For 6 meter FM, the calling frequency is 52.525 MHz.
 The 50.100-50.125 MHz subband is the DX Window. 

This area is for DX contacts. Do not make Field Day 
contacts in the DX Window. 

2 Meters 
 USB/CW 2 meter activity is centered around the 144.200 

MHz calling frequency. USB and CW activity is intermixed 
between 144.180-144.220 MHz. If you’re near a densely popu-
lated area, you’ll hear more stations farther from the calling 
frequency. If you’re in a rural area, activity will be closer to the 
calling frequency. 
 A small 3 or 4 element Yagi will do nicely (see photo). 

Remember, higher is better. If the band isn’t showing signs of 
enhancement, try aiming at big cities. Call CQ and rotate your 
antennas in 30° intervals every few minutes. 
 On FM, use vertically polarized antennas and operate near 

the 146.520 MHz calling frequency.
Remember you cannot use repeaters or the 2 meter FM 

calling frequency for Field Day contacts. Call on adjacent 
channels or move stations away from the calling frequency to 
complete contacts.
 Open the squelch on your radio to hear weaker signals.

By not adding a VHF+ station, you’re missing 
some fun and leaving points on the table.

For the beginner, the 
FM satellites offer 
the easiest path to 
satellite operation.

Most FM satellites can be worked with just a simple setup such as this dual-band 
handheld transceiver and a handheld dual-band Yagi.



72  June 2012    ARRL – The national association for Amateur Radio     www.arrl.org  

We purchased our flights and 

planned to be in Juba only  

7 days later! We never 

expected to be the first group 

on the air in Juba, nor the only 

group. Instead, our focus was 

to be the most effective. We 

would try to have a large and 

lasting presence. Toward that 

end we planned to be active 

for about 20 days with a large 

team. 

We quickly assembled our 

equipment and packed our 

gear. We would need to pack 

light and carry as much gear 

as we could. Our luggage 

overweight fees were pretty 

significant as you can 

imagine.

Juba is like no other place. The heat and 

humidity are extreme. The airport is small 

and filled with a sea of people, chickens, pigs 

and goats passing through the terminal. There 

is a whimsical chaos in getting one’s luggage.

We had hired two vans and our teams were 

taken to the Juba Grand Hotel. Tony, 

EA5RM, had visited this hotel and selected it 

as our venue. With its flat open grounds and 

large backup diesel generators, it would prove 

to be ideal. In addition, the food was good 

and the beer was ice cold.

We quickly surveyed the grounds and began 

to set up the equipment and antennas. Soon, 

we had the CW stations on the air followed 

by our SSB and 

RTTY stations. 

The many 

stations calling ST0R covered 40-50 kHz on 

each of the bands! Most of us had not experi-

enced anything quite like this. While it was 

fun, it was arduous work to get the pileups 

down to a manageable size. Our Q rates were 

slow because of the many callers and interfer-

ence. It was very rewarding to hear “thanks 

for the new one” repeatedly as we worked the 

many callers around the world.

We found that we could easily work 

European and Japanese stations around the 

clock. Propagation to most of North America 

Paul S. Ewing, N6PSE
There are many aspects to Amateur Radio. 

One that I find exciting is to travel to foreign 

lands and operate as the station that everyone 

wants to work. What can make this even 

more exciting is if the country is a “new one.” 

Such was the case with our July-August 2011 

DXpedition to Juba, South Sudan as ST0R. 

Sudan has been involved in one form of war 

or another since its inception. During the 20th 

century it had its own civil wars in 1972 and 

again in 1983. In 2005, the United Nations 

brokered the Comprehensive Peace 

Agreement between the north and south, later 

followed by a referendum on independence 

for South Sudan. This referendum passed in 

January 2011 by 98% of the votes and gave 

South Sudan complete autonomy, paving the 

way for their declaration of independence on 

July 9, 2011. 

The US based Intrepid-DX group (intrepid-

dx.com) and the European based DX Friends 

(www.dxfriends.com) watched these devel-

opments with keen interest. Having long 

admired and respected each other’s previous 

DXpeditions, we decided to join forces for a 

DXpedition to South Sudan. 

Quick and Easy
Since this was a new country its newly 

created government was just getting started. 

ST0R DXpedition to 
South Sudan

Two DX groups join forces to 
activate the newest new one.

Antonio Gonzalez, EA5RM, traveled to Juba, 

South Sudan’s new capital, to obtain a license 

for the DXpedition. Tony spent several days 

in Juba completing the license process and 

paying the required fees. He also checked a 

number of locations, seeking the ideal venue 

for the DXpedition. 

After Tony traveled to Juba and obtained the 

license, I traveled to Washington, DC to 

inquire about travel permits and visas. The 

staff in the consulate was very cooperative 

and excited that we wanted to come to Juba 

to help them celebrate the birth of their new 

country. The new government was focused on 

getting established and was happy to have us 

share in their 

celebrations. 

There was very 

little red tape 

and we were assured that there would be “no 

problems” getting our equipment into the 

country. I had to laugh, though, when they 

cautioned that we should not bring any 

weapons or explosives with us. 

A Quick Takeoff
We were surprised when the UN voted on 

July 14 to admit Southern Sudan as their 

newest member. Later that day, the ARRL 

DXCC program announced that South Sudan 

was a new entity. 

Figure 1 — Above is a group shot of 
the first half of the DXpedition team 
who were (front row, left to right): Jun, 
JH4RHF; Fabrizio, IN3ZNR; Dmitri, 
RA9USU; Paul, N6PSE, and Jose, 
EA7KW. In the second row, left to right 
are Antonio, EA5RM; Andreas, DH8RW; 
Manuel, EA7AJR; Valery, RG8K, and 
Hrane, YT1AD.

Figure 2 —The second half of the 
DXpedition team consisted of (front 
row, left to right): Fabrizio, IN3ZNR; Jun, 
JH4RHF; Dmitri, RA9USU; Dave, AH6HY, 
and Valery, RG8K. In the back row, left 
to right are: Andreas, DH8WR; Jose, 
EA7KW; David, K3LP; Antonio, EA5RM; 
Paul, N6PSE; Krassy, K1LZ, and Manuel, 
EA7AJR.

The many stations calling ST0R covered 
40-50 kHz on each of the bands!
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up our antennas. 

Our shack was 

often very hot and 

humid, particu-

larly during the 

daytime. Perhaps 

that is why many 

of us enjoyed 

operating during 

the cooler evening 

hours. 

Malaria is a 

danger is South 

Sudan, which is 

near the Nile 

River. Mosquitoes 

are prevalent and 

we all had to take 

malaria precau-

tions. While the 

team members 

remained healthy, our South Sudanese driver 

came down with Malaria and was very sick 

for an entire week. 

An Official Visit
One of the high points of our DXpedition was 

when the Government of South Sudan’s 

Undersecretary of Communications Stephen 

Lugga Juma and Director for Telecom-

munications Thomas Gatkuoth Nyak 

accepted our invitation to visit and have lunch 

with us. The Undersecretary and the Chief 

Engineer marveled at how well our equip-

ment worked and at how easy it was for us to 

work the entire world. They listened intently 

as Fabrizio, IN3ZNR, made contacts around 

the globe. The Ministry of Telecommu-

nications welcomed our assistance in helping 

them establish an Amateur Radio program. 

We consulted with them and assisted with 

their ITU application for their own prefix. 

The Undersecretary said that he would like to 

have the prefix of “SS” issued to South 

Sudan. The path has been paved for future 

Amateur Radio visits to South 

Sudan. This was indeed a very 

exciting day!

Science Lesson 
The Intrepid DX Group and 

the DX Friends believe that 

part of the purpose of carrying 

out a DXpedition is to expose 

the local people to Amateur 

Radio. To that end, we visited 

the Juba Boy’s Secondary 

Academy and invited them to 

visit our shack and learn about 

Amateur Radio. The school’s 

headmaster was very excited 

and agreed to bring 24 boys 

ages 5-12 to our shack the 

following day. The next day 

the boys arrived. Like the 

Undersecretary and the Chief Engineer, they 

were impressed with the equipment and the 

ease with which we talked all over the world. 

They got a great thrill out of their ST0R visit. 

In closing, this was a great adventure to South 

Sudan. The people of Juba are very warm and 

friendly. They were genuinely grateful for our 

visit and our interest in their country. 

I am very pleased and proud of the partner-

ship with the DX Friends. This partnership 

proved to be very beneficial to both groups. 

We really enjoyed each other and we are 

already talking about future DXpeditions 

together. We are pleased that we were able to 

make 121,286 contacts with the Amateur 

Radio community throughout the world. 

I would like to thank all of our sponsors and 

donors who helped us make this DXpedition 

possible. Lastly, I would like to dedicate this 

article in the memory of our friend, James 

McLaughlin, WA2EWE/T6AF, who was 

killed in Kabul, Afghanistan in April 2011. 

Photos courtesy Paul Ewing, N6PSE.

Paul Ewing, N6PSE, is a retired Silicon Valley 
technology executive who has been an Amateur 
Radio operator since 1982. He loves to travel 
and has operated from Vietnam and many 
countries in Europe, the Middle East and the 
Caribbean. 

Paul is a Life Member of the ARRL and an A-1 
Operator. His proudest accomplishments are 
that his 13 year old son Ryan, N6RYN, and his 
23 year old daughter Michelle, KJ6DOM, enjoy 
Amateur Radio almost as much as he does. He 
can be reached at 3052 Wetmore Dr, San Jose, 
CA 95148, paul@n6pse.com.

Figure 3 — The Undersecretary Stephen Lugga Juma (left) and 
Chief Engineer Thomas Gatkuoth Nyak chat with Tony, EA5RM, 
as Dmitri, RA9USU, looks on. 

Figure 4 — Shown here are, from the left: Hrane, YT1AD; Jose, EA7KW; 
Fabrizio, IN3ZNR, and Jun, JH4RHF, busy racking up the DXpedition’s 
121,286 contacts. 

ran from 2-8 AM, local time, but working the 

West Coast, Australia and New Zealand was 

difficult. Fortunately, most DXers were 

willing to stand by as we called these areas 

during their openings. 

In the Groove
Soon, we fell into a daily rhythm. Schedules 

were in place and everyone had their shifts 

and rest periods established. Our goals were 

to work as many DXers as possible during 

our 3 weeks of activity and to cover all 

geographic regions as best we could. We also 

hoped to beat the long established RTTY 

DXpedition contact record. To this end, 

Andy, DH8WR; Jun, JH4RHF, and Tony, 

EA5RM, made a major RTTY effort. The 

amount of time these guys put into working 

RTTY and their focus and determination 

were amazing. Together, they set a new 

record for DXpedition RTTY contacts of 

18,132! 

Our SSB team consisted of myself; Tony, 

EA5RM; Dave, AH6HY; Fabrizio, IN3ZNR; 

Hrane, YT1AD; Krassy, K1LZ, and David, 

K3LP. Jose, EA7KW, was very busy with  

6 meters and his CW/SSB roles. 

Our CW crew consisted of Manolo, 

EA7AJR; Jose, EA7KW; Valery, RG8K; 

Dima, RA9USU; Hrane, YT1AD; Krassy, 

K1LZ; Jun, JH4RHF, and David, K3LP. 

While our hotel situation was fairly comfort-

able, there were some operational challenges. 

There is no power grid in Juba, so our hotel 

runs several large diesel generators. We did 

lose power several times a day as the genera-

tors were refueled. Our Internet connection 

was satellite based and was very slow and 

unreliable. This made it difficult to upload 

logs. 

The climate was also very harsh. The heat and 

humidity were very intense as we were setting 
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E-mail notification: Sign up to get 
monthly e-mail notifications when the latest 
issue of digital QST is released. Just check 
off the “Notification of monthly digital 

edition of QST” box in 
your ARRL website 
profile. Visit www.

arrl.org/myarrl to 
add the notification to 
your preferences.

QST website: You can visit www.arrl.org/

qst to get access to the latest issue of digital 
QST, as well as links to the digital archive 
beginning with the January 2012 issue. You 
can also access the print archives from 
1915-2011.

ARRL members can choose to opt-out of the 
mailed, print edition of QST at any time by 
completing the online opt-out form at www.

arrl.org/QST-print-edition-opt-out-form. 
Due to the lead time required to prepare QST 
for mailing, you may receive one last printed 
issue. Please keep in mind that choosing to 
opt-out of the print edition of QST is volun-
tary and will not result in a refund or re- 
duction of ARRL membership dues; any 
savings will be used to extend the League’s 
reach in the areas of public service, educa-
tion, advocacy, technology and membership. 

read and interact with the current issue of 

QST anytime and anywhere. It simulates the 

look and feel of the printed version, com-

plete with page flipping, indexing and easy 

ways to move around each 

issue. You can choose to 

read it online, or download 

the entire issue to an 

electronic device to read 

later. Members can also 

access the digital archive for access to 

previous issues. 

The digital edition is in an “epub” format, 

using proprietary software from our partner 

Nxtbook. Members can elect to receive an 

e-mail each month, notifying them that the 

new issue is available. This e-mail will 

include a link to the issue, with an option to 

download the file onto a desktop (which will 

utilize and load Adobe Air) to view offline. 

Although the digital QST is not yet down-

loadable onto a tablet or smartphone, it can 

be viewed on any tablet or smartphone with 

browser access.

Members must have a valid ARRL website 

login to access the current digital edition of 

QST and archived editions. You can access 

digital QST a few different ways:

The ARRL is excited to unveil two new 
membership benefits beginning in late May. 
In addition to the print copy of QST, all 
members will have access to an online 
digital edition of QST at no extra cost. You 
will be able to view QST from anywhere — 
on nearly any computer, laptop, mobile 
device, smartphone and tablet (including 
Apple iPad, iPhone, iTouch, Kindle Fire and 
devices using the Android operating system). 
Additional features such as video, audio, 
photo slideshows and additional digital-only 
content will also be available and will vary 
month-to-month depending on the editorial 
needs of the magazine.

Members will also gain access to archived 
issues of QST from December 1915 to the 
present; previously, only issues through  
2007 were available to members. If you are 
familiar with the current periodicals archive, 
that platform will be expanded to include  
all of QST, from December 1915 through 
December 2011. A second, new archive will 
be introduced for issues beginning January 
2012 that will feature enhanced functional-
ity, including full-text search.

Digital QST Features 
The digital edition of QST is a web-based 
edition of the journal that offers a way to 

ARRL Members Receive 
New Membership Benefits 

ARRL members are in for a treat with the introduction of a digital version  
of QST and an expanded online archive.

Happenings

S. Khrystyne Keane, K1SFA, k1sfa@arrl.org

2012 Continues to Show Growth 
in Amateur Radio Licensing 
The first quarter of 2012 saw a high level of 
Amateur Radio license exam sessions, produc-
ing an elevated influx of applications for new 
licensees. According to ARRL VEC Manager 
Maria Somma, AB1FM, these numbers out-
paced the 2011 first quarter results by 30 per-
cent. This uptick does not only apply to new 
applications; there was a 6 percent increase in 
the number of upgrades, too. “Statistics over  
the last 13 years reveal that these are the highest 
numbers that we’ve seen for the total number  
of US amateurs and the most new amateurs 
since the early 1990s,” Somma said. 

At the close of 
March 2012, there 
were more than 
704,000 radio 
amateurs in the 
US. There was a 
30 percent rise 
in the number of 
new applications 
in the first quarter 
of 2012, compared 
to the first quarter 
of 2011. Thanks 
to Joe Speroni, 
AH0A, for the 
information in this 
chart.
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Happenings

S. Khrystyne Keane, K1SFA, k1sfa@arrl.org

Island, Vale of Glamorgan, just a few miles 
southwest of Cardiff and the Millennium 
Stadium, home to the first football match that 
will open the Games in Wales.

“Amateur Radio operators everywhere 
will be able to share in the Olympic 

experience by making contact 
with the station and exchanging 
greetings messages with visitors 

and Games participants who visit 
the station,” explained John 
Warburton, G4IRN. “The team 

aims to make contact with as 
many of the Games participating 

countries as possible. Special  
QSL cards will be available to 
stations contacted. The project 

aims to leave a lasting legacy by 
encouraging visitors to learn more about 
radio communications and the social, career 
and recreational benefits that it brings.”

Fred Maia, W5YI (SK)
The holder of one of the best-known US 
Amateur Radio call signs, Fred Maia, 
W5YI, of Arlington, Texas, died of cancer 
March 28. He was 76. Maia was a leading 

She added that there are currently 704,236 
licensed Amateur Radio operators in the US. 
“We broke the 700,000 barrier in October 
2011,” she explained, “and the numbers 
continue to progress higher. Broken down by 
license class, at the end of March there were 
14,352 Novices, 343,597 Technicians, 
161,220 Generals, 57,393 Advanced and 
127,674 Amateur Extra licensees. It’s an 
all-time high for Technician, General and 
Extra class licensees, as well. Additionally, 
our total number of licensees across all three 
classes has grown each year.”

For the first quarter of 2012, Somma said that 
the ARRL VEC test session statistics are the 
highest first quarter results since the FCC’s 
restructuring of the license requirements in 
2007: “Our exam session activity and exam 
elements administered are elevated. As the 
total number of licensees across all three 
license classes continues to grow each  
year, the demand for Amateur Radio exam 
sessions also grows. In turn, the number  
of amateurs who want to be Volunteer 
Examiners and who want to teach Amateur 
Radio classes is also rising. The ARRL VEC 
has seen a spike in the number of applications 
from General and Extra class radio amateurs 
who want to give back to their community by 
serving as examiners and instructors. This is a 
positive trend that we expect will continue 
over the coming months.”

Special Event Stations Planned 
for London 2012 Olympic and 
Paralympic Games
Two special event call signs will be activated 
to celebrate the London 2012 Olympic and 
Paralympic Games: 2O12L from London, 
England and 2O12W from Barry, Wales. 
The London 2012 Inspire program has 
granted the Radio Society 
of Great Britain (RSGB) 
— Great Britain’s IARU 
Member-Society — use 
of the “Inspire mark” for 
these stations. Both 
stations will be on the 
air for the duration of 
the Games, July 
27-August 12. 

2O12L: Operators will 
be active on 160-2 meters 
on all modes. The station is 
located at the historic Eltham Palace in 
Southeast London, in the London borough 
of Greenwich, one of the six “host bor-
oughs” for the Games.

2O12W: Operators will be active on 160 
meters-23 cm on all modes, including SSTV 
and satellite. This station will be based on the 
seafront esplanade at Whitmore Beach, Barry 

  Stephen Klinefelter Is New Army MARS Chief 
On April 2, US Army Colonel (retired) Stephen G. Klinefelter —  
a senior staff officer who oversees Army MARS operations for 
the US Army Network Enterprise Technology Command — 
announced that he was assuming the post of Chief of Army 
MARS, effective immediately.

Klinefelter, 61, took the leading role last December in untangling a 
Pentagon decision to “phase out” the Army MARS Winlink 2000 
messaging system, used by numerous state and municipal emergency management 
organizations. An investigation showed it lacked required certification for safety from 
hostile incursions. He successfully argued that the resources of Amateur Radio — not 
just MARS or Winlink — far outweighed any risk from enemy hackers. Lieutenant 
General Susan Lawrence, the Army’s Chief Information Officer, ordered an exemption 
from this policy for Army MARS, which officials said would extend to the Air Force and 
Navy-Marine Corps MARS programs, too.

Klinefelter attended Virginia Military Institute on a full ROTC scholarship, becoming a 
Second Lieutenant in the Signal Corps upon graduation in 1974. He served as Chief of 
the Global Network Operations Center of the Defense Information Systems Agency 
(DISA) outside Washington, DC. After that, he was Deputy Commander — and then 
Commander — of the DISA’s European operations based at Stuttgart, Germany. Earlier, 
Klinefelter served for varying periods with four mechanized infantry divisions and 
earned a master’s degree in computer science at the Naval Postgraduate School in 
Monterey, California. His last uniformed post was Chief of Information Technology  
at the US Military Academy in West Point, New York. Klinefelter served 31 years  
active duty in the US Army Signal Corps. After retiring from the Army, he joined the 
NETCOM G3 section (operations and training) as deputy operations officer, a position 
he will retain.

He succeeds Jim Griffin, who wound up 55 years in government service in the Army 
MARS Chief’s job since 2009. Klinefelter will retain his post in NETCOM Headquarters 
while leading MARS, but a new position of MARS Program Officer was being created 
to assist him.

Amateur Radio journalist for nearly 35 years 
and a pioneer of the volunteer examining 
program adopted by the FCC in 1984.

An ARRL Life Member, Maia published 
The W5YI Report, dubbed “America’s Oldest 
Ham Radio Newsletter,” from 1978-2003, 
and was a CQ contributing editor since 
1985. His regulatory affairs column — first 
titled “Ticket Talk” then “Washington 
Readout” — offered news and perspective 
on FCC regulations and ITU actions. His 
final column appeared in the May 2012 issue 
of CQ.

After the FCC adopted volunteer examining 
for all levels of Amateur Radio licensing in 
1984, Maia became the first Volunteer 
Examiner Coordinator (VEC) appointed by 
the FCC. He subsequently founded The 
W5YI Group in 1986 to develop, publish 
and sell amateur and commercial radio 
license study materials. In the realm of FCC 
commercial radio licensing, he formed 
National Radio Examiners to provide exami-
nation services. 

Maia served as President of the W5YI-VEC 
until his retirement in October of 2000 when 
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he sold The W5YI Group study material 
products to Master Publishing, Inc. The 
retail operations were purchased by General 
Manager Larry Pollock, NB5X, newly 
appointed president of the W5YI-VEC and 
National Radio Examiners organizations. 
Maia continued writing The W5YI Report 
newsletter until July 2003.

For several decades, Maia served on the 
National Conference of Volunteer Examiner 
Coordinators (NCVEC) as a member of the 
Question Pool Committee, the group that 
oversees the development and maintenance 
of the Amateur Radio license examination 
question pools.

“Amateur Radio is healthier today because 
of the tireless efforts of Fred Maia,” said 
ARRL Chief Executive Officer David 
Sumner, K1ZZ. “While Fred did not always 
see things quite the same way as the ARRL, 
in my experience he always had the best 
interests of Amateur Radio at heart. He was 
a major figure who will be sorely missed.”

NTIA: No Objection to Additional 
Data Modes on 60 Meters
In response to requests for 
clarification from the 
ARRL, the National 
Telecommunications 
and Information 
Administration (NTIA) 
has confirmed that it has 
no objection to the use of a 
broader range of data emissions by 
amateurs on the five 5 MHz frequencies on 
60 meters. ARRL’s original understanding 
was that the NTIA preferred that the use of 
2K80J2D emission be limited to Pactor III. 
The NTIA now says that that is not the case.

In an e-mail response to ARRL Chief 
Executive Officer David Sumner, K1ZZ, 
Karl Nebbia, Associate Administrator of the 
NTIA Office of Spectrum Management, 
stated, “NTIA has no interest in limiting the 
types of emission used by the amateurs as 
long as the data emission does not exceed 
the 2.8 kHz bandwidth generated by the 
upper sideband transmitter.” Nebbia referred 
all further inquiries to the FCC, which “…
sets the conditions for use of the five 5 MHz 
frequencies by the amateurs.”

The requirement of only one signal per 
channel remains, as well as the prohibition 
against automatic operation. The FCC 
continues to require that all digital transmis-
sions be centered on the channel-center 
frequencies, which the Report and Order 
(released November 2011, see www.arrl.

org/news/new-rules-for-5-mhz-60-meters-

to-go-into-effect-march-5) defines as being 
1.5 kHz above the suppressed carrier fre-

■  Malaysia to Host Eighth Global Amateur 
Radio Emergency Communications 
Conference: The Eighth Global Amateur 
Radio Emergency Communications 
Conference (GAREC) — called 
MyGAREC 2012 — will be held November 
12-14 in the Malaysian state of Negeri 
Sembilan at the Thistle Port Dickson 
Resort. GAREC — which began in 2005 in 
Tampere, Finland — attracts radio amateurs 
who have an interest in providing emer-
gency communications in response to disasters or during training exercises. MyGAREC 
2012 has been timed to immediately follow the IARU Region 3 Conference in Vietnam 
(scheduled for November 5-9) with its theme of disaster relief communications. For more 
information, please visit the MyGAREC website at www.mygarec2012.com. 

■  Amateurs Must Protect New Radars in 23 cm Band: The Federal Aviation 
Administration (FAA) is deploying a new generation of Common Air Route Surveillance 
Radar (CARSR) that has some implications for the use of the 1240-1300 MHz (23 cm) 
band by amateurs. The Amateur Service allocation in this band is on a secondary basis, 
with aeronautical radionavigation and several other services primary in the United States 
Table of Frequency Allocations. The FCC rules require that amateur stations operating in 
the 23 cm band may not cause harmful interference to stations in the radionavigation-
satellite service, the aeronautical radionavigation service, the Earth exploration-satellite 
service (active) or the space research service (active). One case of harmful interference in 
Southern California has been reported. CARSRs are being installed in several dozen 
locations throughout the country and will use various frequencies in the 1240-1350 MHz 
range with an occupied bandwidth of about 3 MHz. In the vicinity of the radars, amateur 
operation may be precluded in a portion of the 23 cm band. The ARRL is in contact with 
FAA engineers. We anticipate that the constraints on amateur use of the band will be 
limited to those necessary to protect aviation safety, which of course cannot be com-
promised.

■  W1AW Claims 5BDXCC: Nearly four decades after the introduction of the Five Band 
DXCC Award (5BDXCC), W1AW, the Hiram Percy Maxim Memorial Station has 
achieved this milestone, getting its last needed 80 meter QSO. W1AW Station Manager 
Joe Carcia, NJ1Q, said that at least 90 percent of the confirmations were made via 
Logbook of The World, but contacts #99 and #100 on 80 meters were confirmed via 
traditional QSL cards. 

■  Luxembourg Issues Stamp to Celebrate 75 Years of 
Amateur Radio: Founded in 1937, the Réseau 
Luxembourgeois des Amateurs d’Ondes Courtes (RL) 
— that country’s IARU Member-Society — is celebrat-
ing its 75th anniversary in 2012. In honor of this mile-
stone, Luxembourg’s Entreprise des Postes et 
Télécommunications (P&TLuxembourg) has issued a 
.60 € postage stamp (about 80 cents in US dollars); 
P&TLuxembourg is Luxembourg’s government-owned 
corporation for mail and telecommunications. The Amateur Radio stamp is one of three 
commemorative stamps issued by Luxembourg in 2012.

In Brief

quency of a transceiver operated in the Upper 
Sideband (USB) mode. This is typically the 
frequency shown on the frequency display.

 USB Suppressed  Center 
Channel Carrier (kHz) (kHz)

1 5330.5 5332.0
2 5346.5 5348.0
3 5357.0 5358.5
4 5371.5 5373.0
5 5403.5 5405.0

The ARRL advises amateurs to operate with 
care when using digital modes in consider-
ation of the fact that hams are secondary 
users on these frequencies. See the revised 
60 Meter FAQ page at www.arrl.org/60-

meter-faq on the ARRL website, as well as 
the revised ARRL 60-Meter Recommended 
Practices document at www.arrl.org/files/

file/Regulatory/Recommended_Practices_

Version_6_5.pdf.



QST – Devoted Entirely to Amateur Radio     www.arrl.org     June 2012  77

Hurricane Center Director Addresses 
ARES® Crowd at Conference

Amateur Radio was front and center at the NHC Conference in Orlando

Public Service

Rick Palm, K1CE, k1ce@arrl.org

National Hurricane Center Director Bill 
Read, KB5FYA, called radio amateurs 
“educated users of NHC products” and 
asked for their assistance in the development 
of future products consistent with Center 
visions for partnership. 
The first director  
to hold an amateur 
ticket, he labeled  
ham radio as one of the 
best sources of infor-
mation for Center 
processing of storm 
advisories. Read spoke 
for 30 minutes at the 
standing room only 
Amateur Radio 
Session on March 26 at 
the National Hurricane 
Conference, Orlando, 
Florida.

Read recited the fasci-
nating history of 
hurricane forecasting, 
beginning in 1873 with 
the Army Signal Corps 
issuing the “first cau-
tionary signal.” In 1898, 
President McKinley famously said, “I am 
more afraid of a West Indies hurricane than I 
am of the entire Spanish Navy.” In 1935, the 
“hurricane service” was decentralized follow-
ing a number of infamous forecast failures. In 
1961, two day forecasts were introduced, 
followed by three day forecasts beginning in 
1964. Four and five day forecasts began in 
2003. The National Hurricane Center was 
adopted by the Miami weather office in 1955.

Read reviewed Center areas of responsibility 
of today and plans for the future. He is hoping 
to add graphical depictions of forecasted 
storm surge to NHC maps and advisories. He 
also reviewed how the Center gets its surface 
data from sources such as Amateur Radio and 
the WX4NHC station at the Center. Read 
closed his remarks by lauding radio amateurs 
and answering questions. It’s the first time I 
can ever remember a director spending so 
much time with amateurs at the conference. 

during Katrina, when all 
communications were lost with 
the Slidell, Louisiana NWS 
office as well as others. The  
20 meter band was used to 
communicate with the office 
for six hours as the historic 
storm made landfall. Ripoll 
also reviewed the nuts and 
bolts of the station’s mission 
and operation in receiving 
reports from the field and 
serving as a backup communi-
cations mechanism for the 
Center if it gets hit. 

The station employs almost all 
bands and modes, digital and 
analog and the Internet, and 
coordinates closely with the 
VoIP Hurricane Net as well as 
the traditional Hurricane 
Watch Net on 14.325 MHz. 
WX4NHC operators worked 
closely with the VoIP Hurri-
cane Net when the station had 
zero propagation to the storm-
affected island of Granada. 
Ripoll reviewed information 

gathering protocols in use by the station, 
emphasizing the importance of measured 
data. The conferees laughed when Ripoll 
reported one station that had called in an 
estimated barometric pressure.

Other reports received by the station 
included one from a hospital nurse who 
reported the ER doors had just been blown 
off, and another from a storm chaser who 
reported he thought this was the end when 
he tried to take refuge under a bridge. “He 
had possibly met his match.” Ripoll doesn’t 
recommend storm chasing.

The Amateur Radio coordinator for the 
National Hurricane Center, John McHugh, 
K4AG, another veteran there, reported on 
several initiatives: the APRS network of 
stations running down the Florida Keys, the 
Observer Network (ON-NHC) and 
CARMEN, the Caribbean Amateur Radio 

NHC Director Bill Read, KB5FYA, 
addressing the Amateur Radio 
session at the National Hurricane 
Conference on March 26. [Rick 
Palm, K1CE, photo]

From the left, ARRL Emergency Prepared- 
ness Manager Mike Corey, KI1U, the Weather 
Channel’s Jim Cantore and Rob Macedo, 
KD1CY, ARRL Eastern Massachusetts  
SEC  at the National Hurricane Conference. 
[Jim Palmer, KB1KQW, photo]

In 1898, President McKinley 
famously said, “I am more 

afraid of a West Indies 
hurricane than I am of the 

entire Spanish Navy.”

WX4NHC: Disseminating  
Advisories Since 1980
Veteran assistant coordinator of the Center’s 
Amateur Radio station WX4NHC Julio 
Ripoll, WD4R, reviewed the role of the 
station in gathering reports from affected 
areas and disseminating advisories. The 
station is located in a room adjacent to the 
main forecasters’ room. Ripoll also cited 
some history: the Amateur Radio function 
was added to the NHC in 1980 at the sug-
gestion of director Dr Neil Frank. The opera-
tion faced its first major trial that same year, 
when Hurricane Allen, a category 5 storm, 
destroyed the Caribbean island of St Lucia. 
J69VJ had called SOS on 20 meters. Having 
recently won its independence from Britain, 
HMS Glasgow needed permission to land on 
the island, and the Prime Minister gave it via 
Amateur Radio.

Ripoll told of the role the station played 
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Meteorological Emergency Network. The 
latter, sponsored by NOAA and Shell Oil, is 
composed of standardized weather stations 
placed throughout the region. Stations have 
been given to radio amateurs in phases, 
starting with the Northern Leeward islands, 
then to the Bahamas and elsewhere. The 
hardware and program has been enhanced 
and automated by the use of APRS.

Lastly, the Center and NWS have also 
developed the Citizen Weather Observer 
Program (CWOP), with some 8000 weather 
stations in the field now reporting data using 
free software available from the NWS.

Next up on the podium was Rob Macedo, 
KD1CY, a long-time participant in southern 
New England SKYWARN and hurricane 
events and manager of the VoIP Hurricane 
Net, a partner of the WX4NHC group for 
eight years. Macedo spoke briefly about the 
functioning of his net, and then launched 
into a review of New England’s storm 
history. Hurricane Irene was the first major 
storm to hit the region since Hurricane Bob 
in 1991. The net’s mission during Irene was 

Bill Read, KB5FYA, delivers a presentation to the 
Amateur Radio forum. [Mike Corey, KI1U, photo]

Three of the presenters 
at the Amateur Radio 
forum at the National 
Hurricane Conference 
2012. From left to right: 
John McHugh, K4AG, 
coordinator for Amateur 
Radio at the National 
Hurricane Center 
station WX4NHC; 
Bill Read, KB5FYA, 
director of the National 
Hurricane Center, and 
Julio Ripoll, WD4R, 
WX4NHC assistant 
coordinator. [Mike 
Corey, KI1U, photo]

ARRL Southeastern Division Director Greg Sarratt, 
W4OZK, presents an ARRL ARES Challenge Coin 
to Dr Richard Knabb from The Weather Channel. Dr 
Knabb gave a presentation to local amateurs at the 
Orange County (FL) Emergency Operations Center. 
[Mike Corey, KI1U, photo]

twofold: to link via EchoLink/IRLP various 
EOCs, emergency management offices, and 
Red Cross facilities in the region; and gather 
reports of storm conditions and damage 
from the field and relay them to the appro-
priate agencies and officials, including the 
National Hurricane Center. All of New 
England was affected, but Vermont seemed 
to suffer the worst flooding and misery. The 
Vermont SEC called Macedo for help. 
Photos Macedo showed of Vermont flooding 
and damage were sobering, and silence filled 
the room as the scenes of devastation were 
displayed on the projection screen. The New 
England Regional SKYWARN Net was 
linked into the VoIP Hurricane Net for 
efficiency and effectiveness in communica-
tions management for this storm that spread 
out 320 miles from its center.

Irene Retrospective
Closing out the session was Mike Corey, 
KI1U, ARRL HQ Emergency Preparedness 
Manager, who spoke on the HQ response to 
Hurricane Irene. The HQ Emergency 
Response Team (HQERT) was activated, 

and conducted numerous conference calls 
with Section Managers, Section Emergency 
Coordinators and Public Information 
Coordinators. The team conducted daily 
briefings, and communicated closely with 
national-level served agency contacts at the 
Red Cross, and also the National Voluntary 
Organizations Active in Disaster (NVOAD), 
of which the ARRL is a longtime member.

W1AW was opened on a rare weekend and 
operated by HQERT staffers. They moni-
tored and checked into major nets including 
ECARS, the Hurricane Watch Net, 
SATERN, and the regional net of the 
Taunton NWS SKYWARN. W1AW opera-
tors also checked into section nets for the 
same purposes: information sharing, coordi-
nation and assistance. ARRL HQ sent Ham 
Aid kits with radios and accessories to 
Vermont, with Corey personally driving one 
package up to Brattleboro himself, with a 
consequent long ride home as the interstate 
highway southbound was flooded during his 
trip.

The conference was very well attended, and 
it was heartening to see so many ARRL 
Appointee badges in the audience. A special 
Amateur Radio session designed exclusively 
for emergency management professionals 
was scheduled for the following day.
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Contest Corral – June 2012
Check for updates and a downloadable PDF version online at www.arrl.org/contests 

Refer to the contest websites for full rules, scoring information, operating periods or time limits, and log submission information.
 

              Start - Finish      
  Date-Time      Date-Time 

Bands     
HF / VHF+ Contest Title Mode Exchange Sponsor’s Website

2 0000Z 3 2400Z 28 /  - Ten-Ten Open Season Dig Call, name, S/P/C, member numbers www.ten-ten.org

2 1100Z 2 1500Z 14 /  - LZ Open 20 Meter Contest CW 6-digit serial and serial from  
previous QSO www.lzopen.com

2 1200Z 3 0300Z 1.8-28 / 
50,144 Maritime QSO Party Ph CW Maritime county or S/P/C www.maritimecontestclub.com

2 1200Z 3 1200Z 3.5-28 /  - SEANET Contest Ph CW Dig RS(T), serial 2012sea.net

2 1300Z 3 1300Z  -  / 50 UKSMG Sporadic E Contest Ph CW Dig RST, member nr, 6-digit grid locator www.uksmg.org

2 1500Z 3 1459Z 1.8-28 /  - IARU Region I Field Day CW RST, serial IARU Society websites

2 1600Z 3 0400Z 1.8-28 /  - Alabama QSO Party Ph CW RS(T) and AL county or S/P/C www.alabamaqsoparty.org

2 1700Z 3 2100Z  -  / 50 Six Club Contest Ph CW Dig Call sign, grid square,  
member number www.6mt.com

3 1100Z 3 1700Z 28 /  - DARC 10 Meter Digital Contest Dig RST, serial number tinyurl.com/3o3kobs

4 1600Z 4 See web 3.5 / 50, 144 OK1WC Memorial Contest Ph CW RS(T) and serial www.hamradio.cz/ok1wc

5 0200Z 5 0400Z 3.5-28 /  - ARS Spartan Sprint CW RST, S/P/C, and power www.arsqrp.blogspot.com

8 0200Z 8 0300Z 1.8-14 /  - SNS and NS Weekly Sprints CW Serial number, name, S/P/C www.ncccsprint.com/rules.html

9 0000Z 10 2359Z 1.8-28 /  - WFF Green Days Ph CW Dig RS(T) and WFF number if available www.wff44.org

9 0000Z 10 See web 3.5-28 /  - DRCG Long Distance Contest Dig RST, CQ Zone, and UTC time www.drcg.de

9 0600Z 10 0600Z 3.5-28 /  - Australian Shires Contest Ph CW RS(T) and VK Shire or CQ Zone groups.yahoo.com/group/vkshires

9 1100Z 9 1300Z 14-21 /  - Asia-Pacific Sprint Ph RST, serial jsfc.org/apsprint/aprule.txt

9 1200Z 10 1200Z 3.5-28 /  - Portugal Day Ph CW RS(T) and serial or district code portugaldaycontest.rep.pt

9 1500Z 10 1500Z 3.5-28 /  - GACW WWSA CW DX Contest CW RST, CQ zone www.wwsatest.org

9 1600Z 10 1600Z  -  / 50 REF DDFM Six Meter Contest Ph CW RST, serial number, grid square concours.ref-union.org

9 1800Z 11 0300Z  -  / 50+ ARRL June VHF QSO Party Ph CW Dig Grid square www.arrl.org/contest-rules

13 0030Z 13 0230Z 3.5-14 /  - NAQCC Monthly QRP Sprint CW RST, S/P/C, and NAQCC  
mbr nr or power naqcc.info

13 1300Z 14 See web 1.8-28 /  - CWops Monthly Mini-CWT Test CW Name and member number or S/P/C www.cwops.org/onair.html

16 0000Z 17 2400Z 1.8-28 /  - All-Asian DX Contest CW RST, operator age (YL may send 00) www.jarl.or.jp/English

16 0000Z 16 2359Z  -  / 50 SMIRK QSO Party Ph CW Grid square and member number www.smirk.org

16 0800Z 16 1000Z 7 /  - SARL Youth Day Sprint Ph RS and age www.sarl.org.za

16 1500Z 17 1500Z 1.8 /  - Stew Perry Warmup Contest CW 4-char grid square web.jzap.com/k7rat/stew.rules.txt

16 1500Z 17 2100Z 1.8-28 /  - QRP ARCI QRP Shootout Ph CW Category, ARRL/RAC section or DX www.qrparci.org/contests

16 1600Z 17 0200Z 3.5-28 /  - West Virginia QSO Party Ph CW Dig RS(T), WV county or S/P/C www.qsl.net/wvsarc

16 1800Z 16 2400Z 3.5-28 /  - Kid’s Day Ph Name, age, location, favorite color www.arrl.org/kids-day

16 2000Z 16 2200Z 28 /  - Feld-Hell Field Day Sprint Dig RST, S/P/C, Feld-Hell member nr www.feldhellclub.org

17 0900Z 17 1500Z  -  / 50 WAB 50 MHz Phone Ph RS, serial, WAB square or  
DXCC entity www.worked-all-britain.co.uk

18 0200Z 18 0400Z 1.8-28 /  - Run For the Bacon CW RST, S/P/C, Flying Pig nr or power www.fpqrp.org

21 0000Z 25 0000Z 1.8 /  - SARL Top Band QSO Party Ph CW RS(T) and province or country www.sarl.org.za

21 0030Z 21 0230Z 3.5-14 /  - NAQCC Milliwatt Sprint CW RST, S/P/C, and NAQCC mbr nr  
or power naqcc.info

23 0000Z 24 2400Z  -  / 5.7G Worldwide EME Contest Ph CW TMO/RS(T) and “R” www.dubus.org

23 1200Z 24 1200Z 1.8-28 /  - His Majesty King of Spain Ph RS, serial or EA province www.ure.es

23 1400Z 24 1400Z 1.8-28 /  - Marconi Memorial HF Contest CW RST and serial number www.arifano.it/contest_marconi.htm

23 1800Z 24 2100Z 1.8-28 / 50+ ARRL Field Day Ph CW Dig Category, ARRL/RAC  
section or DX www.arrl.org/field-day

All dates refer to UTC and may be different from calendar date in North America. Times given as AM or PM are local times and dates.  
No contest activity occurs on the 60, 30, 17 and 12 meter bands. Serial = Sequential number of the contact. S/P/C = State, Province, DXCC Entity.  
XE = Mexican state. Publication deadline for Contest Corral listings is the first day of the second month prior to publication date 
(May 1 for July QST) — send information to contests@arrl.org. Listings in blue indicate contests sponsored by ARRL or NCJ. 
The latest time for a valid contest QSO is the minute listed in the “Finish Time” column.
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Power and High Power Categories. The 
existing Unlimited records became the 
Unlimited, High Power records and the exist-
ing Multioperator records became the 
Multioperator, High Power records. And, of 
course, all of the Section and Division winners 
in the Unlimited, Low Power and Multi-
operator, Low Power categories established 
new record benchmarks. As a result, this year 
there were 12 new Division records and 30 
new Section records.

The Not-So-Elusive Clean Sweep
Thanks to the great conditions and favorable 
activity from all 80 sections, this year provided 
the best shot at a Clean Sweep (working at 

least one station in each of the 80 
Sweepstakes sections) in many years. 
This year, 410 participants earned a 
Clean Sweep, an increase of 123 sweeps 
over 2010. 36 competitors mentioned in 
their comments that this was their first 
Clean Sweep ever. Congratulations! 

Another 140 operators came really close 
to a sweep — missing only one section. 
What section was the most challenging 
this year? Just like last year, it was Puerto 
Rico (19 missed sweeps). In a real 
surprise, Rhode Island was the next 
toughest with 9 missed sweeps. Tied for 
the third most-difficult were Northwest 
Territories and Santa Barbara(!). For 
those of you still shaking your head, 
those four sections were well represented 
thanks to NP4Z, NP4A, KH2RU/KP4, 
WP4I, KP4DKE, W1WBB, W1XX, 
AB1JV, K1VSJ, KA1GEU, VE8EV, 

VY1EI, VE8GER, VE8NSD, WA6FGV, 
KI6QDH, W6RFU, N6K, W1PR, AG6AY and 
W6RSP. Many thanks to those ops for making 
their rare sections available. 

Close Races
Every year there are a number of very close 
Section races. Some of these are completely 
accidental — the two participants didn’t even 
know they were competing in the same cat-
egory, while others were clearly rivalries, 
extending back many years.

This year, the most exciting close race was  
in the Single-Op, Low Power category in 
Connecticut. David, AA1JM won over Alec, 
W2JU by just one QSO! Neither David nor 

Feature RADIOSPORT RADIOSPORT RADIOSPORT RADIOSPOR

2011 ARRL November Phone 
Sweepstakes Results

“Next year finally came!”
Steve London, N2IC, n2ic@arrl.net

Finally! For years, we have been telling you 
that the start of solar cycle 24 was imminent, 
and sunspots would return — next year! Well, 
beginning just a few months before Sweep-
stakes our dreams came true. Ol’ Sol was back 
in force! 10, 15 and 20 meters were again the 
premier daytime bands in Phone Sweepstakes. 
We could spread out in the wide-open spaces 
of 10 meters and when we needed some 
closer-in contacts there was some breathing 
room on 15 and 20 meters. Shortly after the 
Sun went down the MUF (Maximum Usable 
Frequency) dropped like a rock, leaving 40 and 
80 meters to be the night-time workhorses. 

For those licensed within the last 10 years, you 
could now start to believe the tales of the 
old-timers. For those with new Technician-
class licenses, you could fully experience 
Sweepstakes for the very first time! This year, 
1827 logs were submitted. Adding in those that 
did not submit a log but made a number of 
contacts, we had nearly 5000 participants. 
Over 635,000 QSOs were reported in the 
submitted logs with almost equal numbers on 
15, 20 and 40 meters (approximately 145,000) 
and equal totals on 10 and 80 meters (approxi-
mately 100,000).

This year, several new categories were added 
to Sweepstakes. The existing Unlimited and 
Multioperator categories were split into Low 

The W5RU Team, #2 in the Multiop, High Power 
Category, (l-r) Ted, KN5O; Steve, KG5VK; Mark, 
K5ER; Scott, W5WZ, and Dallas, K1DW.

Top Ten by Category

Single Operator,  
High Power
N9RV 367,200
VY2ZM 
 (K1ZM, op) 358,240
KH7X 
 (KH6ND, op) 352,000
W7WA 343,360
KL7RA 
 (N6TR, op) 337,440
K7RL 327,040
NR5M 313,280
N2IC 
 (N0QO, op) 300,000
NN3W 296,000
K5WA 285,920

Single Operator,  
Low Power

VA7RR 256,160
KH6LC 
 (NH6V, op) 255,360
K1BX 233,760
W4AAA 
 (KK9A, op) 223,200
N4PN 222,880
K9ZO 217,120
W7YAQ 212,000
N0KK 207,360
KF6T 198,880
W4LT 194,720

Single Operator,  
QRP

NN7SS 
 (K6UFO, op)  108,160
W1MR    96,800
NW2K    93,120
K0KE    92,320
N3UR    87,848
K0RH    85,162
ND0C    81,844
KD0S 
 (WD0T, op)    79,716
W4SVO    77,616
K6OO    77,440

Single Operator 
Unlimited,  
High Power

WB1GQR 
 (W1SJ, op)  310,560
K6LL    282,560
W7RN 
 (WX5S, op)    276,320
K3MM    274,080
N0XR    271,200
N4ZZ    269,120
K1KD    264,480
W6PZ 
 (K6SRZ, op)    261,760
W4MR 
 (AA4NC, op)   250,560
WA5ZUP    249,120

Single Operator 
Unlimited, Low Power

K0TI 111,680
KK6MC   98,720
K0AD   96,800
K0TG   96,000
N3TD   92,000
WU9B   90,168
N4RA   89,600
K0MPH   85,920
W1WBB   81,600
AB1JV   78,560

Multioperator,  
High Power

W6YI 372,160
W5RU 310,880
K7IR 303,040
K0DU 297,280
W0NO 289,920
NP2B 288,960
K4OV 288,000
WY7SS 264,480
K1KP 242,720
VE6AO 
 (VE6TC, op)  235,736

Multioperator,  
Low Power

K2NNY 198,720
N5DO 180,000
K7VU 157,440
N8HR 153,920
VE3MGY 130,560
N6KI 100,640
K0ORB   95,326
KC8IMB   95,040
KK0SD   87,828
W8VI   86,240

School Club

W6YX    256,480
K0HC    254,560
W4UAL    159,360
W1AF    125,768
W0EEE      93,760
W1YK      89,076
W8SH      60,480
K2CC      59,250
K0VVY      56,736
W6RFU 
 (KB3RPN, op)  49,800
 

Alec operated for the full 24 hours so there was 
an opportunity for either of them to win. In the 
New Hampshire Single-Op, High Power 
category only 18 contacts separated AF1T and 
KK1KW out of a total of 1300 contacts.

Thanks to great club activity, Maryland-DC is 
always a competitive section. This year, in the 
Single-Op, Low Power category there was a 
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Affiliated Club Competition

Unlimited Category

Potomac Valley Radio Club 22,897,542 291
Northern California Contest Club 14,750,346 189
Society of Midwest Contesters 8,096,720 137
Minnesota Wireless Assn 7,224,936 121
Yankee Clipper Contest Club 6,797,492 95
Florida Contest Group 4,743,018 62

Medium Category

Southern California Contest Club 4,525,364 47
Central Texas DX and Contest Club 3,811,970 37
Frankford Radio Club 3,371,364 49
Arizona Outlaws Contest Club 3,203,376 50
Tennessee Contest Group 3,050,026 47
Western Washington DX Club 3,029,530 34
Grand Mesa Contesters of Colorado 2,432,252 24
Mad River Radio Club 2,320,848 34
North Texas Contest Club 2,062,560 22
Alabama Contest Group 1,925,290 29
Contest Club Ontario 1,709,964 28
South East Contest Club 1,643,462 22
Hudson Valley Contesters and DXers 1,562,366 22
Willamette Valley DX Club 1,473,726 24
Rochester 
 (NY) DX Assn 1,094,804 22
CTRI Contest Group 810,768 9
ORCA DX and Contest Club 793,326 11
Saskatchewan Contest Club 786,144 9
Northern Rockies DX Association 725,514 5
Maritime Contest Club 689,632 13
Kentucky Contest Group 688,252 10
Allegheny Valley Radio Association 663,686 10
North Coast Contesters 657,494 8
Order of Boiled Owls of New York 635,456 9
Contoocook Valley Radio Club 634,712 6
Alberta Clippers 572,560 4
Louisiana Contest Club 546,740 5
Utah DX Assn 494,794 9
Contest Group Du Quebec 490,462 11
BC DX Club 400,962 4
East Coast Canada Contest Club 308,160 4
Motor City Radio Club 257,224 10
Carolina DX Association 254,272 9
Western New York DX Assn 230,524 6

Local Category

New Mexico Big River Contesters 862,386 9
Iowa DX and Contest Club 671,378 5
Kansas City DX Club 644,412 8
Delara Contest Team 444,098 8
Spokane DX Association 439,658 9
Bristol (TN) ARC 434,646 9
599 DX Association 359,698 3
Oakland County Amateur Radio Society 314,184 4
Hazel Park ARC 262,342 6
Lincoln ARC 236,518 3
Trojan ARC 193,498 4
West Park Radiops 163,656 4
Stoned Monkey VHF ARC 149,034 6
Portage County Amateur Radio  148,056 4
All Amateur Radio Club 142,422 3
Sterling Park ARC 132,030 10
CorTek Radio Association 126,320 5
Badger Contesters 125,320 4
Pueblo West Amateur Radio Club 116,444 8
Southern Berkshire ARC 115,058 6
Mississippi Valley DX/Contest Club 106,852 4
South Jersey Radio Assn 104,074 4
Meriden ARC 100,272 4
Arrow Communications Assn 89,472 3
OH-KY-IN ARS 88,204 3
Great South Bay ARC 86,522 7
Saginaw Valley ARA 82,542 3
West Allis RAC 82,280 3
Boeing Employees ARS - St. Louis 63,792 3
Bergen ARA 63,754 3
Metro DX Club 60,184 4
Central Michigan ARC 55,712 3
Granite State ARA 55,634 3
Alexandria Radio Club 50,508 3
St Charles Amateur Radio Club 46,250 4
South Texas DX and Contest Club 37,834 3
Rowan ARS 33,596 3
Nanaimo Amateur Radio  25,410 3
Hays-Caldwell ARC 10,020 3

three-way battle between KB3OK, WA3KYY 
and K8GU. Only two QSOs separated KB3OK 
from WA3KYY and 27 more QSOs from 
K8GU! In the Multioperator, High Power 
category, the battle was among N3OC, 
WA3EKL and WR3Z. These weren’t the only 
close races. Details of all the Section close 
races are in the table “Close Races” in the 
online write-up.

Single-Op, High Power (B) Category
Every year, there is a pack of big dogs going 
after the Single-Op, High Power title. The 
names change slightly from year-to-year but 
not the level of intensity. This year, Pat, N9RV 
worked hard to get his Montana antenna farm 
in shape for the competition and was well-
rewarded. Pat took the lead after 5 hours,  
and held it to the end, relying primarily on  
10 meters in the daytime, and 40 meters at 
night. While Pat has a very capable SO2R 
(single-op, two radio) station, his SS operation 
was done entirely with one radio. Last year’s 
winner, Jeff, K1ZM operating from his 
VY2ZM Prince Edward Island QTH placed 
2nd, 56 contacts behind N9RV. Jeff tried to use 
20 meters to his advantage during the daytime 
but much of the activity had moved to 10 and 
15 meters where Jeff’s 10 and 15 meter signal 
skipped over some of the high-population areas. 

Moving to the other side of the ARRL domain, 
3rd place was captured by Mike, KH6ND 
operating from KH7X. Mike got off to a great 
start but once 20 meters closed at 0330Z, he 
struggled on the low bands until 1700Z. Dan, 
W7WA took 4th place from Western 
Washington. It was tough sledding for Dan on 
the low bands Saturday night, falling more 
than 250 QSOs behind N9RV — a margin that 
stayed nearly constant throughout the day on 
Sunday. N6TR piloted KL7RA to 5th place 
despite power outages and antenna damage, 
Tree still set a new Alaska record.

Single-Op, Low Power (A) Category
Single-Op, Low Power continues to be the 
most popular category for SS participants with 
887 submitted logs and a Top Ten distributed 
across all parts of North America. This year, 
the spread between the winner and second 
place was virtually nonexistent. Before taking 
into account scoring penalties, a mere two 
QSOs separated the winner and runner-up. 
Congratulations to both Gary Caldwell, 
VA7RR the victor, and Rob Van Geen, NH6V 
operating from KH6LC! 

It was a see-saw battle between these two 
competitors. Gary got off to a great start, 21 
QSOs ahead of Rob after the first hour but Rob 
made up that gap in the 2nd hour. The margin 
between them was no more than 21 QSOs until 
the 0200Z. At that point Gary lost 20 meter 
propagation while Rob continued to have 2 
more great hours on 20 meters thanks to his 
Hawaii “Big Island” QTH. By 0400Z Rob had 
a 120 QSO lead over Gary. 

This margin stayed essentially constant 
through the nighttime hours. Both competitors 
began their off-time around 0830Z, biding their 
time until sunrise brought the high bands back 
to life. With Gary’s British Columbia sunrise 
being two hours before Hawaiian sunrise, Gary 
made up a 136 QSO deficit to take a 1 QSO 
lead at 1700Z. From there the lead shifted back 
and forth with no clear advantage for either 
competitor. When the dust settled and the logs 
were adjudicated VA7RR won by five QSOs 
(including scoring penalties).

Single-Op, QRP (Q) Category
This year 75 brave souls entered in the QRP 
category. Congratulations to the winner, Mark, 
K6UFO operating from NN7SS near Seattle. 
Despite running only 5 W, Mark sustained 
some nice runs on 10 meters with 676 QSOs 
and a Clean Sweep. Chris, W1MR (ex-

KA1LMR) took 2nd place, moving up from 
6th place in 2010 with 177 more QSOs and a 
Clean Sweep. In 3rd place is Dean, NW2K. 
This appears to have been Dean’s first serious 
QRP SS effort and he set a new Section and 
Division record as well as turning in a Golden 
(perfect) Log! Dean had good success running 
on 40 meters during the daytime.

Figure 1 — This chart shows the number of QSOs made on the bands 
during each hour of the contest. Compare the terrific 10 meter totals with 
the band’s barely visible presence last year!
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Sponsored Plaque Winners

We are pleased to announce that the Overall and Division leaders in each category receive a sponsored Sweepstakes 
plaque. ARRL is grateful to ICOM America and numerous clubs and individuals for sponsoring Sweepstakes awards. For 
more information on awards sponsorship or to order a duplicate plaque, contact ARRL Contest Branch Manager Sean 
Kutzko, KX9X at 860-594-0232 or by e-mail at kx9x@arrl.org. Plaques cost $75 each, which includes all shipping charges.

Category Winner Plaque Sponsor

Overall Winner 
Single Operator High Power Phone N9RV Don Lisle, K6IPV
Single Operator Low Power Phone VA7RR ARRL Contest Branch 
    - Ken Adams, K5KA 
   Memorial
Single Operator QRP Phone NN7SS QRP Amateur Radio Club 
  (K6UFO, op)  International
Single Operator Unlimited High Power Phone WB1GQR ICOM America
  (W1SJ, op)  
Single Operator Unlimited Low Power Phone K0TI ICOM America
Multioperator High Power Phone W6YI ICOM America
Multioperator Low Power Phone K2NNY ICOM America
School Club Phone W6YX David Brandenburg, K5RQ

Atlantic Division
Single Operator High Power Phone W2ID North Coast Contesters
Single Operator Low Power Phone W3PAW Potomac Valley Radio Club
Single Operator QRP Phone NW2K ICOM America
Single Operator Unlimited High Power Phone K3MM ICOM America
Single Operator Unlimited Low Power Phone N3TD ICOM America
Multioperator High Power Phone N3OC Mark Sickmeyer, KB3GJ 
   Memorial
Multioperator Low Power Phone K2NNY ICOM America
School Club Phone K2CC ICOM America

Central Division 
Single Operator High Power Phone K9CT Society Of Midwest 
   Contesters
Single Operator Low Power Phone K9ZO Society Of Midwest 
   Contesters
Single Operator QRP Phone K9ARF Sean Kutzko, KX9X
Single Operator Unlimited High Power Phone N2BJ ICOM America
Single Operator Unlimited Low Power Phone K9IR ICOM America
Multioperator High Power Phone N9SJ ICOM America
Multioperator Low Power Phone N9CK ICOM America
School Club Phone K9IU ICOM America

Dakota Division
Single Operator High Power Phone W0SD Minnesota Wireless  
  (W0DB, op)   Association
Single Operator Low Power Phone N0KK Minnesota Wireless 
   Association
Single Operator QRP Phone ND0C Tod Olson, K0TO
Single Operator Unlimited High Power Phone K1KD Minnesota Wireless 
   Association
Single Operator Unlimited Low Power Phone K0TI ICOM America
Multioperator High Power Phone N0GF In Memory of Jim Dokmo, 
   K0FVF -  Minnesota 
   Wireless Association
Multioperator Low Power Phone KK0SD ICOM America
School Club Phone K0VVY Tod Olson, K0TO

Delta Division 
Single Operator High Power Phone N8OO ICOM America
Single Operator Low Power Phone NA4K ICOM America
Single Operator QRP Phone KS4X ICOM America
Single Operator Unlimited High Power Phone N4ZZ ICOM America
Single Operator Unlimited Low Power Phone WB0RUR ICOM America
Multioperator High Power Phone W5RU ICOM America
Multioperator Low Power Phone KK5K ICOM America
School Club Phone W5YM ICOM America

Great Lakes Division 
Single Operator High Power Phone K8AO Mad River Radio Club
Single Operator Low Power Phone W5MX Mad River Radio Club
Single Operator QRP Phone KT8K Mad River Radio Club
Single Operator Unlimited High Power Phone N8SNM ICOM America
Single Operator Unlimited Low Power Phone WS6K ICOM America
Multioperator High Power Phone NT8V ICOM America
Multioperator Low Power Phone N8HR ICOM America
School Club Phone W8SH ICOM America

Hudson Division
Single Operator High Power Phone KM2O ICOM America
Single Operator Low Power Phone K2UF ICOM America
Single Operator QRP Phone AA2VK ICOM America
Single Operator Unlimited High Power Phone W2VQ ICOM America
Single Operator Unlimited Low Power Phone KA2D ICOM America
Multioperator High Power Phone NO2X ICOM America
Multioperator Low Power Phone WA2IID ICOM America
School Club Phone No Entrant 

Midwest Division
Single Operator High Power Phone K0DEQ ICOM America
Single Operator Low Power Phone KU0G Society of Midwest 
   Contesters
Single Operator QRP Phone K0RH ICOM America
Single Operator Unlimited High Power Phone N0XR ICOM America
Single Operator Unlimited Low Power Phone NU0Q ICOM America
Multioperator High Power Phone W0NO ICOM America
Multioperator Low Power Phone K0ORB ICOM America
School Club Phone K0HC ICOM America

New England Division
Single Operator High Power Phone NC1I ICOM America
  (K9PW, op)  
Single Operator Low Power Phone K1BX ICOM America
Single Operator QRP Phone W1MR QRP Club of New England
Single Operator Unlimited High Power Phone WB1GQR  ICOM America
  (W1SJ, op)   
Single Operator Unlimited Low Power Phone W1WBB ICOM America
Multioperator High Power Phone K1KP ICOM America
Multioperator Low Power Phone N2GZ ICOM America
School Club Phone W1AF Michael McKaughan, K1DM

Category Winner Plaque Sponsor

Northwestern Division 
Single Operator High Power Phone N9RV ICOM America
Single Operator Low Power Phone W7YAQ ICOM America
Single Operator QRP Phone NN7SS Barbara Yasson, AC7UH
  (K6UFO, op) 
Single Operator Unlimited High Power Phone AL9A ICOM America
Single Operator Unlimited Low Power Phone KK7X ICOM America
Multioperator High Power Phone K7IR ICOM America
Multioperator Low Power Phone N6LO ICOM America
School Club Phone No Entrant

Pacific Division
Single Operator High Power Phone KH7X The Carroll Dean Jensen 
  (KH6ND, op)   Memorial (K6CDJ)
Single Operator Low Power Phone KH6LC ICOM America
  (NH6V, op) 
Single Operator QRP Phone K6OO ICOM America
Single Operator Unlimited High Power Phone W7RN ICOM America
  (WX5S, op) 
Single Operator Unlimited Low Power Phone N6RK ICOM America
Multioperator High Power Phone K6MMM ICOM America
Multioperator Low Power Phone No Entrant
School Club Phone W6YX ICOM America

Roanoke Division 
Single Operator High Power Phone NN3W Potomac Valley Radio Club
Single Operator Low Power Phone W4AAA Raleigh Amateur Radio 
  (KK9A, op)   Society - W4DW
Single Operator QRP Phone K4WY Ronnie Reams WA4MJF & 
   Sherry Reams KB4EXL
Single Operator Unlimited High Power Phone W4MR  Ronnie Reams WA4MJF & 
  (AA4NC, op)   Sherry Reams KB4EXL
Single Operator Unlimited Low Power Phone N4RA ICOM America
Multioperator High Power Phone K4OV Ronnie Reams WA4MJF & 
   Sherry Reams KB4EXL
Multioperator Low Power Phone KN4KL ICOM America
School Club Phone WD4EOG Ronnie Reams WA4MJF & 
  (KF4YPD, op)   Sherry Reams KB4EXL

Rocky Mountain Division
Single Operator High Power Phone N2IC Grand Mesa Contesters of 
  (N0QO, op)   Colorado
Single Operator Low Power Phone N7MZW ICOM America
Single Operator QRP Phone K0KE Colorado QRP Club
Single Operator Unlimited High Power Phone WA5ZUP Grand Mesa Contesters of 
     Colorado
Single Operator Unlimited Low Power Phone KK6MC ICOM America
Multioperator High Power Phone K0DU ICOM America
Multioperator Low Power Phone K7VU ICOM America
School Club Phone No Entrant

Southeastern Division 
Single Operator High Power Phone K4SSU  David Brandenburg, K5RQ
  (NA4BW, op)  
Single Operator Low Power Phone N4PN David Brandenburg, K5RQ
Single Operator QRP Phone W4SVO ICOM America
Single Operator Unlimited High Power Phone K5KG Charlie Wooten, NF4A
Single Operator Unlimited Low Power Phone N4KH ICOM America
Multioperator High Power Phone NP2B David Higdon Jr KD4ICT -  
   With thanks to W4QO
Multioperator Low Power Phone No entrant
School Club Phone W4UAL ICOM America

Southwestern Division 
Single Operator High Power Phone AA6PW ICOM America
Single Operator Low Power Phone K9WZB ICOM America
Single Operator QRP Phone W6AQ N6HE and W6DLD
Single Operator Unlimited High Power Phone K6LL ICOM America
Single Operator Unlimited Low Power Phone WU9B ICOM America
Multioperator High Power Phone W6YI ICOM America
Multioperator Low Power Phone N6KI ICOM America
School Club Phone W6RFU ICOM America
  (KB3RPN, op)
West Gulf Division
Single Operator High Power Phone NR5M ICOM America
Single Operator Low Power Phone N1CC ICOM America
Single Operator QRP Phone KJ5RM ICOM America
Single Operator Unlimited High Power Phone KJ5T ICOM America
Single Operator Unlimited Low Power Phone K5IID ICOM America
Multioperator High Power Phone KB0HH ICOM America
Multioperator Low Power Phone N5DO ICOM America
School Club Phone W5UH David Brandenburg, K5RQ
  (KU5B, op)
Canada 
Single Operator High Power Phone VY2ZM ICOM America
  (K1ZM, op)  
Single Operator Low Power Phone VA7RR ICOM America
Single Operator QRP Phone VA3DF Frank Merceret, NA4CW
Single Operator Unlimited High Power Phone VE3RZ ICOM America
Single Operator Unlimited Low Power Phone VA2WA ICOM America
  (VA2WDQ, op) 
Multioperator High Power Phone VE6AO ICOM America
Multioperator Low Power Phone VE3MGY ICOM America
School Club Phone No Entrant
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team in Eastern Washington. The next  
3 slots were incredibly close — with 
only 12 QSOs separating 5th, 6th and 
7th places � W0NO in Kansas, team 
NP2B in the Virgin Islands, and team 
K4OV in North Carolina, respectively.

Multioperator, Low-Power  
(ML) Category
In the first year of the Multioperator, 
Low-Power category, 64 entries were 
received. The top three slots went to 
teams operating from rarer sections 
— Northern New York, West Texas 
and Wyoming.

Moving from the High-Power to the 
Low-Power category was this year’s 
winner, K2NNY. The team made 1242 
QSOs with over half of their contacts 
on 80 meters. Second place went to the 
N5DO team of N5DO and KE5OG. 
They made good use of 40 meters at 
night and all three high bands during 
the daytime despite being handicapped 
by a low, non-rotating antenna. 

School Club (S) Category
Nineteen schools competed in the 
School Club Category in 2011. Last 
year’s battle between Stanford University, 
W6YX and Hesston College, K0HC continued 
unabated. Last year W6YX won by 7 QSOs. 
This year it by was 12 QSOs! Unlike last year 
Stanford got off to a slow start, down 43 QSOs 
in the first hour and 105 QSOs at 0300Z. The 
earlier sunrise in Kansas gave the Hesston crew 
an advantage in the early morning, ahead by as 
much as 172 QSOs. Team Hesston may have 
been pretty confident at this point but then 
things started to unravel. Team Stanford took 
advantage of great daytime conditions on 10 
and 15 meters to crawl back into contention: 
63 QSOs behind at 2000Z, 12 QSOs behind at 
2300Z, finally pulling ahead at 0030Z for 
victory at the 0300Z bell!

Club Competition
Thanks to the many clubs who rallied their 
troops into getting on the air for Sweepstakes. 
For many club members Sweepstakes and 
Field Day are their major on-the-air efforts of 
the year. We can’t thank the clubs enough, and 
of course, their members for their commitment, 
dedication and understanding families. This 
year, 1522 participants submitted their CW and 
Phone SS scores towards their club aggregate 
scores.

In the Unlimited Club category, the Potomac 
Valley Radio Club ran away from the other 
megaclubs with 291 entries for 22.9 million 
points. This is a 6% increase in entries and 
total score over 2010! In 2nd place was the 
Northern California Contest Club with  
189 entries totaling 14.8 million points. The 
Society of Midwest Contesters again took  
3rd place with 137 entries and 8.1 million 
points. 

As Always,  
There’s More Online

For more reporting and graphics 
about this popular contest, including 
the story of how one operator used a 
Heathkit “Tener” on 10 meter AM, check 
out the extended write-up at www.arrl.
org/contest-results-articles. 

Accuracy Honor Roll

Stations with more than 500 QSOs and  
Error Rate below 1%

Call # QSOs Category Error Rate (%)

NW2K 582 Q 0.0
K3AN 669 A 0.3
K5TA 803 A 0.3
N2QT 627 UH 0.3
W7YAQ 1336 A 0.4
WQ5L 525 A 0.4
NN7SS 684 Q 0.4
K6TU 851 UH 0.5
N6YEU 651 A 0.6
W1WBB 513 UL 0.6
ND0C 521 Q 0.6
WA3A 1578 B 0.6
WD0ECO 538 UH 0.6
K4B 1461 MH 0.7
ND8L 672 UH 0.7
W8TM 710 A 0.7
KC5R 815 A 0.7
VE9AA 568 B 0.7
K1BX 1478 A 0.8
K4EU 725 B 0.8
K2KR 801 MH 0.8
K6MM 1275 UH 0.8
K6GT 629 UH 0.8
KC8IMB 602 ML 0.8
KD4D 1456 B 0.8
N2UT 782 B 0.9
N9SJ 1158 MH 0.9
W2ID 1595 B 0.9
W3SO 940 B 0.9
W6SR 638 UH 0.9
K4EDI 643 B 0.9
KD5LNO 585 A 0.9
VE2AWR 542 A 0.9
W7ZRC 878 A 0.9

Unlimited, High Power  
(UH) Category
The Unlimited, High Power category was very 
popular this year with 278 entries. Congra-
tulations to Mitch, W1SJ operating from 
WB1GQR in Vermont on his second consecu-
tive victory in the Unlimited category and a 
new Division record. Mitch ran away from the 
pack of competitors with 212 more contacts 
this year, relying primarily on 80 meters at 
night and 10 and 20 meters during the day with 
only a few QSOs on 15 meters. 

Second place went to Dave, K6LL operating 
from his postage-stamp sized QTH in 
Arizona. While racking up big numbers on  
40 through 10 meters, Dave made but 1 QSO 
on 80 meters! 

Unlimited, Low Power (UL) Category
118 participants tried this new category this 
year. Leading the pack was Dan, K0TI operat-
ing from Minnesota. Dan made 698 QSOs and 
a Clean Sweep in a part-time effort. In 2nd 
place from New Mexico was Duffey, KK6MC. 
Duffey did it all with inverted-Vs and lots of 
persistence. 

Multioperator, High-Power  
(MH) Category
This year the Multioperator category was split 
into separate High Power and Low Power 
categories. 79 entries were received for the 
High-Power category. The W6YI team of 
Jim,W6YI, John K6AM, Dan N6MJ and 
Dennis, N6KI, claimed the #1 spot for the  
5th consecutive year! The San Diego dynasty 
continued with 2327 QSOs! The W5RU 
Louisiana team moved up in the rankings from 
6th place in 2010 to 2nd place in 2011. Another 
big jump in placement came from the K7IR 

The School Club category’s 7th-place entry, Michigan 
State University Team W8SH (front-to-rear) Hanna, 
KD8OKM; Scott, KB8VWM; Mike, KB8ZGL, and 
Andrew, KE7ESD. [Greg Mulder, WB8LZG, photo]

In the Medium Club category, the Southern 
California Contest Club emerged victorious 
with 47 entries and 4.5 million points. That’s 
an impressive 96,000+ points per entry!  
The Central Texas DX and Contest Club 
moved up to 2nd place with their 37 entries 
for 3.8 million points. There was a close race 
between the 3rd place Frankford Radio Club, 
and 4th place Arizona Outlaws Contest Club. 
Just one more high scoring entry from the 
Outlaws would have propelled them ahead. 

In the Local Club Category, the Albuquerque-
based New Mexico Big River Contesters took 
1st place with 9 entries, averaging 95,821 
points per entry. Well done! The Iowa DX and 
Contest Club took 2nd place and the Kansas 
City DX Club took 3rd place.
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N6TV and K9DUR painstakingly typed in 
handwritten logs so that they could be properly 
adjudicated. 
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Results, 2011 ARRL  
160 Meter Contest

On 160, Mother Nature is always the winner.

As Cycle 24 becomes more active, the past 
few years of very good conditions on the 160 
meter band will become a memory. The first 
weekend of December 2011 saw a return to 
more typical conditions on this fascinating 
band — perhaps discouraging a few casual 

Gary Breed, K9AY

operators and DX chasers but simply seen as 
another challenge by competitive contesters 
and regular denizens of 160 meters. As 
K7XC opined on the 3830 score-reporting 
reflector, “The winners of this event will have 
earned it.”

Were conditions really that bad? No, they 
weren’t horrible, just not as good as during 
the past few years of exceptionally low solar 
activity. Those great conditions attracted 
many newcomers to Top Band. There were 
1120 logs submitted, a level of participation 
that would have been an all-time record just  
5 years ago. In fact, many operators noted 
that the high activity made the contest fun in 
spite of the tougher conditions. 

Western US/VE
Although there was one western station 
among the Top Ten — perennial QRP com-
petitor Gary, N7IR who managed a sixth 
place finish from AZ — things were tough in 
the Old West. “No DX” was a common 
complaint but it was the propagation path 
between the eastern and western portions of 
North America that was the most notable 

Like many portable operations, Jim’s, K6EI, antenna wiring lash-up wasn’t pretty but 
it worked. This is the base of his temporary 70 foot inverted L with 52 radials and an 
SGC-237 remote tuner. Jim worked 275 stations and 58 multipliers to lead the Pacific 
Division in the Single Operator, QRP category. [Courtesy Jim Peterson, K6EI]

Top Ten

W/VE

Single Operator,  
QRP

W0GJ 101,106
K5RX 93,755
W3TS 55,284
VE3MGY 47,628
N9NE 46,872
N7IR 44,132
N0UR 41,211
N4AX 37,960
K4CNW 37,314
AA1CA 37,083

Single Operator,  
Low Power

N8OO 207,744
KU1CW 182,070
N0IM 174,262
K8FH 173,788
NE9U 172,215
K4FT 165,396
N2KW 156,420
W2TZ 152,240
WB8JUI 150,320
K0TI 148,149

Single Operator, 
High Power

VY2ZM 539,000
K8PO 465,555
VE3EJ 461,648
K1DG 452,628
K3ZM 426,377
AA1K 374,490
WF2W 362,520
K9CT 326,300
K5NA 314,895
W5MX 309,838

Multioperator,  
Low Power

VE2OJ 209,035
K1VW 179,010
WJ9B 168,004
K0TV 167,130
K3PA 99,549
W2CCC 65,238
N0HJZ 63,516
K2DB 57,680
K2RS 53,244
W0ANT 46,152

Multioperator,  
High Power

W8JI 538,750
K1LZ 456,692
W2GD 438,495
N3UA 358,190
N1LN 317,196
K3WW 311,541
N0NI 304,750
NX5M 297,324
W3UA 237,462
KC4D 208,472

DX

Single Operator, 
QRP

OK1CZ 50
IV3AOL 2
MI6GTY 2

Single Operator, 
Low Power

YN2CC 23,868
VP5CW  
 (W5CW, op) 21,068
F6DDR 3,060
SP5CJY 1,156
IK0XBX 874
UA2FL 768
DL7UMK 560
LZ2ZG 476
JA1BJI 468
DL8UKE 442

Single Operator, 
High Power

ZF2AH 104,976
CE1/K7CA 65,208
XE2S 42,210
P40TA  
 (K6TA, op) 41,942
OK2W 18,800
DF2PY 8,892
OM2VL 8,480
OK1FPS 7,752
OL0A  
 (OK1CZ, op) 7,280
JR5JAQ 7,232

Multioperator,  
Low Power

SP5CJQ 1,520
ON9CC 630
OK2BFN 220
JA7YCQ 24
XU7ACY 18
JA1YNE 8

Multioperator,  
High Power

PJ2T 143,364
VP2MWG 141,960
OL7M 33,700
ON4WW 8,256
DF2UU 6,536
JA3YBK 6,420
RL3A 4,080
DL7CX 4,030
F5IN 3,894
F4DNW 3,600

difficulty, frustrating participants at both ends 
of the continent.

In the Midwest
The Top Ten list suggests that the middle of 
the continent was a good place to be! Glenn, 
W0GJ, repeated as the QRP winner, with 
three other Upper Midwest stations also 
among the top QRP finishers. The top six 
Low Power scorers were away from the East 
Coast, most of them Midwesterners. In High 
Power, Craig, K9CT, managed eighth place 
from Illinois. Toni, N0NI, directed his 
Multioperator, High Power station to the 
seventh place spot in that category. 

South by Southeast
Another good place to operate from  
was below the Mason-Dixon Line. Victor, 
N8OO, topped the Low Power list from 
Louisiana and the operators at Tom’s, W8JI, 
station in Georgia won Multioperator, High 
Power wall decoration. Several other excel-
lent performances came from Texas, Florida 
and Kentucky. Together with the 
Midwesterners, it seems that a central or 
south-central location could make a good 
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T RADIOSPORT Division Winners by Category

Single Operator, QRP

Atlantic W3TS 55,284
Central N9NE 46,872
Dakota W0GJ 101,106
Delta N4IR 20,884
Great Lakes N8BB 28,428
Hudson W2DPT 16,512
Midwest N0SM 29,810
New England AA1CA 37,083
Northwestern W7DRA 3,750
Pacific K6EI 30,894
Roanoke K4CNW 37,314
Rocky Mountain W5GZ 4,983
Southeastern N4AX 37,960
Southwestern N7IR 44,132
West Gulf K5RX 93,755
Canada VE3MGY 47,628

Single Operator, Low Power

Atlantic W2TZ 152,240
Central NE9U 172,215
Dakota N0IM 174,262
Delta N8OO 207,744
Great Lakes K8FH 173,788
Hudson K2UF 90,650
Midwest KU1CW 182,070
New England N2KW 156,420
Northwestern W7YAQ 67,040
Pacific N6RK 75,306
Roanoke K2AV 115,559
Rocky Mountain W0DLE 109,263
Southeastern K4CWW 96,876
Southwestern W7RH 75,573
West Gulf W5RYA 84,931
Canada VE3OSZ 76,858

Single Operator, High Power

Atlantic AA1K 374,490
Central K9CT 326,300
Dakota K9DU 99,176
Delta WD5R (N5ECT, op)  265,776
Great Lakes W5MX 309,838
Hudson N2ED 122,655
Midwest N0TT 281,214
New England K8PO 465,555
Northwestern N9RV 121,512
Pacific KF6T 109,188
Roanoke K3ZM 426,377
Rocky Mountain K0RF (W0UA, op) 264,384
Southeastern N4PN 206,112
Southwestern N6MA 96,564
West Gulf K5NA 314,895
Canada VY2ZM 539,000

Multioperator, High Power

Atlantic W2GD 438,495
Central W9IU 177,039
Dakota K0KX 131,192
Delta N4DW 81,744
Great Lakes N8TR 116,109
Hudson N1EU 131,677
Midwest N0NI 304,750
New England K1LZ 456,692
Northwestern KG7H 133,280
Pacific KH6LC 70,882
Roanoke N3UA 358,190
Rocky Mountain K0DU 197,560
Southeastern W8JI 538,750
Southwestern N6SS 111,542
West Gulf NX5M 297,324
Canada VE3RZ 176,626

Multioperator, Low Power

Atlantic W2CCC 65,238
Central WE9R 38,208
Dakota N0HJZ 63,516
Great Lakes N9KY 440
Hudson KI2P 5,280
Midwest K3PA 99,549
New England K1VW 179,010
Northwestern WO7V 3,072
Pacific K9YC 4,080
Roanoke N4ZR 20,691
Rocky Mountain W0ANT 46,152
Southeastern WJ9B 168,004
Southwestern N7MAL 16,168
West Gulf KN8KAZ 9,810
Canada VE2OJ 209,035

Affiliated Club Competition

 Score Entries

Unlimited Category

Potomac Valley Radio Club 4,621,675 71
Minnesota Wireless Assn 2,791,817 69

Medium Category

Frankford Radio Club 3,196,142 40
Yankee Clipper Contest Club 3,115,975 49
Society of Midwest Contesters 2,218,827 45
Contest Club Ontario 1,632,298 27
Tennessee Contest Group 1,072,037 24
South East Contest Club 941,474 7
Central Texas DX and Contest Club 878,830 8
Mad River Radio Club 738,740 14
Alabama Contest Group 691,370 14
Maritime Contest Club 677,427 11
Grand Mesa Contesters of Colorado 654,572 9
Northern California Contest Club 565,357 24
Florida Contest Group 561,947 15
Kentucky Contest Group 499,362 3
Western New York DX Assn 410,646 8
Arizona Outlaws Contest Club 410,042 17
Contest Group Du Quebec 360,008 4
Rochester (NY) DX Assn 355,988 7
North Texas Contest Club 317,988 8
CTRI Contest Group 279,654 5
Southern California Contest Club  268,758 13
Hudson Valley Contesters and DXers 236,175 9
Western Washington DX Club 207,249 8
Northern Rockies DX Association 179,676 4
Saskatchewan Contest Club 122,645 3
Willamette Valley DX Club 119,636 7
Carolina DX Association 58,028 3

Local Category

Central Virginia Contest Club 697,053 7
Kansas City DX Club 591,311 4
Delara Contest Team 495,947 8
New Mexico Big River Contesters 220,613 5
Bristol (TN) ARC 166,273 8
Mother Lode DX/Contest Club 161,059 4
Sterling Park ARC 156,515 3
West Park Radiops 69,075 5
Spokane DX Association 61,580 4
Low Country Contest Club 38,453 3
Midland ARC 26,219 3

For a collection of comments 
directly from the contest  

operators, check out the online 
version of the article at arrl.
org/contest-results-articles

score, especially for Low Power and QRP 
entries.

Northeast Notes
In the Single Operator, High Power and 
Multioperator categories it usually helps to be 
closer to the multipliers and contacts from 
Europe. A great example is Jeff, K1ZM, who 
operated from his Prince Edward Island 
station, VY2ZM, for another Single Operator 
win. The top seven Single Operators and the 
second through sixth place Multioperator 
scores were from W1, 2, 3 and eastern 
Canada. We can’t give DX all the credit, 
though — these high scoring stations had 
very high US/VE contact totals with a few 
extra DX multipliers giving them the winning 
edge. 

From the DX Side
In the Caribbean, the Multioperator crew at 
PJ2T edged out the gang at VP2MWG for the 
top DX score in any category. With a Single 
Operator, High Power entry, Joe, ZF2AH, 
gave out the ZF multiplier to 741 US/VE 
operators, reaching the top of his class. He 
was followed by Al, CE1/K7CA, who made 
433 contacts from the Southern Hemisphere 
— with a remarkable multiplier total of 76 
sections. Multioperator station OL7M was 
the most successful European operation, with 
Single Operator, JR5JAQ, achieving the best 
result from Asia.

We get a different view from each of these 
geographical areas. That’s the joy of a world-
wide hobby! Plus, it’s why the results at the 
regional, division or section level may be 
more fun for most participants. Did you beat 
your buddy over in the next state? How did 
your station and operating skills compare 
with the other competitors in your part of 
North America? Did you beat (or at least 
come close) to a personal best or even a 
section record? 

The New Multioperator,  
Low Power Category
Most ARRL contests have added Low  
Power as an entry option for Multioperator 
stations. This category allows a Low Power 
entry using spotting or CW Skimmer soft-
ware or true multiham teams to operate at 
low power. The inaugural winner in this new 
category is VE2OJ for the first #1 certificate. 
Not far behind were K1VW, WJ9B and 
K0TV with scores that were separated by 
just a few percent. With 77 entries, Multi - 
operator, Low Power represented 7% of the 
total entries.

Club Competition
Two heavyweights submitted a nearly equal 
number of logs but The Potomac Valley 
Radio Club outscored the Minnesota 
Wireless Association in the Unlimited 
category. The race was very close in the 
Medium category as the Frankford Radio 
Club prevailed by just a couple of medium-
sized scores over the Yankee Clipper Contest 
Club. Farther south, the Central Virginia 

Contest Club took the honors in the Local 
category. It looks like the East Coast made 
for some great club activity!

Closing Time
Among the entrants who posted to the ARRL 
Soapbox website (www.arrl.org/soapbox) 
and the various reflectors were many hams 
who had given 160 meters their first try.  
This has been a continuing trend over the past 
15 years or so as other countries around the 
world introduced or expanded 160 meter 
operating privileges.

Do you want to know more about 160 meter 
contests? The Club Competition listing is the 
place to start. As with any special interest part 
of our great hobby, contests are encouraged 
and supported by local and regional clubs. 
Their experienced operators are great Elmers. 
Up-and-coming operators like you can 
benefit from their experience to help build 
better stations and hone their skills. So join  
in the conversation with these groups and be 
better prepared next December when long, 

cold nights lure you into the shack for some 
Top Band fun!

Don’t miss the starting gun! The ARRL  
160 Meter Contest starts at 2200 UTC Friday; 
in 2012, that means the contest begins begins 
on November 30.
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 The third Saturday in June is the 

time to get youngsters on the air and 

share the joys and fun that Amateur 

Radio can provide! Kids Day returns 

on June 16, from 1800 to 2400 UTC.

 Sponsored by the Boring (Oregon) 

Amateur Radio Club, this event helps 

bring the excitement of Amateur Radio 

2012 June Kids Day Announcement

Above — Adam Nathanson, N4EKV, of 
Lafayette, California turns the shack over to 

his daughters Amber (front) and Audrey (rear). 
[photo courtesy N4EKV]

kidsday@arrl.org

to a younger audience. The exchange 

is simple: First name, age, location 

and favorite color. After that, the con-

tact can be as long or as short as 

each participant likes.

 Complete info is at www.arrl.org/

kids-day.

 Kids Day opens doors and opens 

minds. Open your shack doors and 

invite the youngsters over to learn and 

enjoy themselves. Let’s all work to get 

some fresh, young voices on the air 

on Saturday, June 16!

ARRL VEC Volunteer Examiner Honor Roll
The ARRL VEC Honor Roll recognizes the top 25 Volunteer Examiners according to the total number of exam sessions they 

have participated in since their accreditations. Since each session requires an average time commitment of 2-4 hours or more, the 
thousands of hours these VEs have invested is extraordinary! Whether you are one of our VE Teams that test once a week, once a month 
or once a year, we want to express our warmest appreciation to all volunteers for their generous contribution to the ARRL VEC program.

If you are an ARRL VE, you can see your session stats online at www.arrl.org/ve-session-counts.
If you’re not a VE, become one! See www.arrl.org/become-an-arrl-ve. 

Examiner Sessions Accreditation Date

Sammy Neal, N5AF 513 20-Nov-84
Harry Nordman, AB0SX 506 9-Jan-02
David Bartholomew, AB0TO 408 22-Mar-02
Franz Laugermann, K3FL 391 1-Dec-91
Kevin Naumann, N0WDG 388 17-Nov-02
Karen Schultz, KA0CDN 374 6-Sep-84
John Moore, III, KK5NU 370 21-May-95
Royal Metzger, K6VIP 368 29-Apr-85
William Martin, AI0D 351 1-Nov-84
John Mackey, Jr, KS0F 345 1-Oct-90
Paul Maytan, AC2T 334 6-Sep-84
Victor Madera, KP4PQ 326 1-Mar-92
Jeanette Nordman, AB0YX 321 21-Aug-03

Examiner Sessions Accreditation Date

Gerald Grant, WB5R 319 4-Jan-85
Richard Morgan, KD7GIE 319 11-Aug-00
John Hauner, K0IH 311 11-Jan-85
David Fanelli, KB5PGY 309 1-Oct-91
Daniel Calabrese, AA2HX 297 1-Nov-91
Adolph Koehler, K5VCR 290 29-Sep-95
E. Drew Moore, W2OU 287 1-Aug-90
Michael Faucheaux, N5KBW 286 15-Jul-96
Robert Hamilton, N0RN 286 19-May-87
Gary Mangels, AD6CD 285 30-Jul-97
Loren Hole, KK7M 284 6-Sep-84
Frankie Mangels, AD6DC 281 14-Oct-97
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Radiosport

The 2012 IARU HF Championships

 The summer months get even hotter as the IARU HF Cham-
pionships take to the bands! With sunspots now appearing  
regularly, the high-frequency HF bands should provide great DX 
opportunities. 

 Single-ops can enter High, Low or QRP Power, using SSB, 
CW or a mix of both. Or you can enter as a Multioperator and 
work everything you hear! Use of spotting networks requires 
entry in the Multioperator category.

 Many IARU Headquarters stations will be on the air from 
around the world promoting their IARU member society. How 
many different “HQ” stations can you work?

 Be sure to post your story, high-resolution photos and commen-
tary in the IARU soapbox after the contest! Tell us how you did at 
www.arrl.org/soapbox.

 E-mail electronic Cabrillo logs to iaruhf@iaru.org. Paper logs 
to IARU HF World Championships, ARRL, 225 Main St, 
Newington, CT 06111. All logs must be postmarked by  
1200 UTC Tuesday, August 14, 2012.

 Complete rules, forms and other info are online at 
www.arrl.org/iaru-hf-championship.

 We’ll see you in IARU!

1200 UTC Saturday, July 14 – 1200 UTC Sunday, July 15

Craig Thompson, K9CT, and crew will be in IARU 2012 from his big-gun 
station in Illinois. Maybe you’ll work one of his ops (though not all four at 
once). L-r: N7MB, K3WA, K9ZO, KB9UWU. [Craig Thompson, K9CT, photo]

Sean’s Picks Sean Kutzko, KX9X 
ARRL Contest Manager

All dates/times are in UTC.

 State QSO Parties this month: Alabama, Maritimes 
(Canada), West Virginia.

 QRP Contests this month: ARS Spartan Sprint (June 5), 
NAQCC Monthly Sprint (June 13), QRP-ARCI QRP 
Shootout (June 16-17), Flying Pigs’ Run For The Bacon 
(June 18), NAQCC Milliwatt Sprint (June 21) 

 IARU Region 1 Field Day (Jun 2-3): ARRL Field Day isn’t 
the only Field Day. Listen for our friends in Region 1 doing 
the same thing us folks in Region 2 will be doing just three 
weekends later.

 ARRL June VHF QSO Party (June 9-11): With several 
consecutive years of incredible openings on 6 and 2 meters, 
the “June Contest” has established itself as the premier 
VHF+ operating event on the calendar. VHF+ SSB/CW 
offers tremendous amounts of fun in the summertime; if you 
haven’t tried this one, you are simply missing out on an 
excellent experience.

 Stew Perry Warmup Contest (June 16-17): 160 meters 
is supposed to be a “winter” band, right? It is…in the 
Southern Hemisphere. There are plenty of stations to work 
during this “Summer Stew” Top Band event around the 
Summer/Winter solstice.

 ARRL Field Day (June 23-24): Yes, we know Field Day 
isn’t a contest, but it sure is a heck of a lot of fun! Hope to 
hear you on the air.

W1AW Qualifying Runs are 10 PM PDT Friday, June 8 
(0200Z June 9) and 7 PM EDT (2300Z) Tuesday, June 19. 
The West Coast Qualifying Run will be transmitted by  
station K6YR on 3590 kHz at 9 PM PDT Wednesday,  
June 13 (0400Z June 14) (40-10 wpm). Unless indicated 
otherwise, speeds are from 10-35 wpm.

June 2012 W1AW Qualifying Runs

DXtreme Station Log — Multimedia Edition Version 8.0
DXtreme Station Log Version 8.0 offers multimedia and advanced 
functions. If the computer is connected to the DX spotting network, the 
DX Spot Checker queries the Station Log database and alerts the 
operator to spots needed for DXCC or VUCC awards. The software 
indicates whether spotted stations are users of ARRL’s Logbook of the 
World (LoTW), displays beam heading information and tunes a sup-
ported radio to the spot frequency.

The Station Log window includes the expected logging functions and 
also retrieves the frequency and mode from supported rigs through 
integration with Afreet Omni-Rig; displays DXCC and grid/VUCC 
status information for logged stations; indicates whether logged stations 
are LoTW users; retrieves and stores current and historic solar flux, A 
Index, and K Index values; allows tracking of the propagation mode 
used; and tracks QSLs sent and received. 

Multimedia functions let users listen to previous contacts and view 
QSLs whenever they browse their logs. The software can also be used to 
create QSL and address labels for physical QSLs, create signed TQ8 
files automatically for uploading to the LoTW server; and produce a 
variety of reports. DXtreme Station Log runs in 32- and 64-bit versions 
of Microsoft Windows 7, Vista and XP. Price: $89.95 (North America) 
for new users; special upgrade pricing is available for current users. For 
more information or to order, visit www.dxtreme.com.

New Products
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Technical

by Mark Spencer, WA8SME

How’s DX?

Bernie McClenny, W3UR, w3ur@arrl.org

6 Meter Summer E-skip Season

Fun for all on 50 MHz

The spring/summer sporadic E, or “E-skip” 

season on 6 meters typically takes place every 

year in the northern hemisphere between May 

and July. Single hop sporadic E typically 

ranges from about 400 to 1500 miles (643-

2414 kilometers). During the E-skip season 

we can even get multi-hop which really 

makes 6 meters an exciting DX band. 

Whether you are new to 6 meters or are an 

old hand, Emil Pocock’s, W3EP, article 

“Sporadic-E Propagation at VHF: A Review 

of Progress and Prospects” (QST, Apr 1988, 

pp 33-39) is a great first read or review for the 

old timers.

Having only been on 6 meters since June 

2003 I have only experienced a handful of F2 

propagation QSOs, and several thousand on 

E-skip, on 50 MHz. I 

continue to listen daily for 

those openings as in 2001 

and 2002, the ones my 

friends told me all about. 

Most HF rigs sold today  

have 6 meters and that’s a good thing as 

DXpeditioners can now just take one rig on 

their trips around the globe. 

Here in the US there are two calling frequen-

cies. One is the DX calling frequency 50.110 

MHz and the other is for general purpose, on 

50.125 MHz. The ARRL band plan has the 

DX Window from 50.100 to 50.125 MHz.  

It is highly frowned upon for US stations to 

work other US stations, and some might  

even say Canadians, in the DX Window. In 

reality DX stations could be anywhere on  

6 meters but typically show up in the DX 

Window, usually on 50.110 MHz, to make it 

easier for those listening for them. When the 

band is open DX stations are highly encour-

aged to move off the DX calling frequency to 

allow another DX station the opportunity to 

see what he can work. It’s not good practice 

for anyone to monopolize either calling 

frequency. Once you have made a contact 

move up the band. Don’t worry — someone 

will soon spot you and your new frequency 

on the DX Cluster Network to alert everyone 

of your new frequency. 

Six meters can be a lot of fun, especially if 

everyone follows a few basic rules. The peak 

of the E-skip season is typically from about 

June 24 to July 7. So if you are going by a  

6 meter E-skip season this is nominally the 

best time to do it! See you on the Magic Band 

and have fun!

Six Meter DXpedition Suggestions
The other day I was talking DX, a usual 

subject, with my next door neighbor, Frank 

Donovan, W3LPL. We were on the subject of 

6 meters and countries from the Caribbean, 

Central and South America. Frank got on  

6 meters about two years after I did. He also 

is chasing countries in the ARRL DXCC 

Challenge. “By far the rarest and easily 

accessible entity is Fernando de Noronha 

(PY0F),” says Frank. Two other rare ones 

from South America include CP — Bolivia 

and HC8 — 

Galapagos Islands. 

Since 2003 there has 

been virtually no 

activity on 50 MHz 

from HC8 and some activity is the last  

12 months from CP6UA. No doubt Bolivia is 

the rarest mainland country from South 

America. The HC8N contest station use to be 

very active, including some occasional QRV 

on 50 MHz before or after the contests. Over 

that past 9 or so years there has been some 

activity from HH-Haiti, HK0 — San Andres 

and Providencia, KG4 — Guantanamo Bay 

and YS — El Salvador. Frank says “8R, 9Y, 

FJ, FP, FS, FY, J3, 

J6, J7, J8, PJ5, 

PJ7, PZ, VP2E, 

VP2M and VP2V 

are not common, 

but are activated regularly.” Obviously we’ve 

left out the rarest ones from North America 

and South America like HK0/M, KP1, KP5, 

TI9, XF4 and YV0 as well as all five of the 

VP8s. Some were fortunate to work HK0NA 

this past January, but it still remains high on 

the most wanted list for 6 meters. This list of 

suggestions might be a little late for this year, 

but might be worth thinking about for the 

2013 E-skip season. 

Upcoming 6 Meter DXpeditions 
Since we are on the subject of 6 meters let’s 

give some details of some upcoming 6 meter 

E-skip DXpeditions that have been 

announced. John, KB4CRT, has announced 

his plans to return to the Caribbean Island of 

Montserrat where he will be QRV as 

VP2MRT from June 6 to 13, including 

participation in the ARRL June QSO Party, 

on June 9 and 10th. He will be uploading his 

logs to LoTW or QSL direct with SASE or 

SAE and two green stamps to KB4CRT.

Drew, N2RFA/C6ABB; Gene, K2KJI/

C6ALC; Ivars, KC4PX/C6APX; and Jay, 

K2TTT/C6ATT, plan to be on Cable Beach, 

New Providence Island in the Bahamas for 

the June VHF QSO Party. QSL via their 

home calls.

Starting June 19 through the 29 W3CMP will 

be back at the Northwest Haiti Christian 

Mission in St Louis du Nord, Haiti and QRV 

using an FT-897 and small amp. Listen for 

HH4/W3CMP on 50.106 or 50.117 MHz and 

on 2 meters on 144.200 MHz.

Six meter veteran Jimmy Treybig, W6JKV, is 

heading back to St Barthelemy where he will 

be focused on the Magic Band between  

June 20 and July 2. He’ll be using his trusty  

8 element Yagi, most likely on 50.103 MHz, 

and signing FJ/W6JKV. QSL via W6JKV.

Dave, W9DR, had so much fun last year as 

V26DR on Antigua he’s heading back to the 

Caribbean as VP2V/W9DR from the British 

Virgin Islands. The 6 meter only activity will 

take place on 50.1156 MHz on CW and 

50.115 MHz on SSB between June 21 and 

July 2. QSL to W9DR’s home address. 

Eric, KV1J, is heading back to Miquelon 

Island, although not specifically for 6 meters, 

from July 10 to 17. On July 9 he could be on 

for a few hours from St Pierre Island, the 

other island for this DXCC entity. Once on 

Miquelon and set up he’ll be on 1.8 through 

50 MHz on CW, SSB, RTTY, PSK31 and 

Feld Hell as FP/KV1J. Eric knows FP is kind 

of rare on the Magic Band and is no rookie 

on this band. He’ll also be in the IARU HF 

Most HF rigs sold today have 6 meters and that’s  
a good thing as DXpeditioners can now just take one 

rig on their trips around the globe.

Six meters can be a lot of fun, 
especially if everyone follows 

a few basic rules.
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YJ0RW, ZK1CQ (South), ZK1CQ, (North), 

ZK1MB (North), ZK2RW, ZK3RW, 

ZL7AMO, ZL8AMO and ZL9AMO just to 

name a few of his calls! He was a longtime 

BOD member of INDEXA, the A1 Club, the 

CQ DX Hall of Fame and the “2nd inductee 

to the NZ DX Hall of Fame.” ZL1AMO 

enjoyed CW and had worked all the current 

DXCC Entities, except 3C0, which ironically 

was on during his last days. During the early 

’80s I was fortunate enough to meet Mr 

Wright for an eyeball QSO. He had a great 

sense of humor and will be missed by all and 

as corny as it may seem he was one of my 

DX heroes! RIP ZL1AMO.

DX News from Around the Globe
5H ― Tanzania
Chas, NK8O (VE3ISD), is taking his QRP 

Elecraft KX3 with him this year to Nyakato, 

Tanzania where he will be QRV as 5H9CP 

from June 11 to 22nd. QSL via NK8O.

CY0 — Sable Island 
Alan, VE1AWW, will be wrapping up his 

three month stay on Sable Island at the end of 

June. He’ll be QRV as CY0/VE1AWW is his 

spare time. QSL via his home call.

D6 — Comoros Islands
Sometime during the month of August an 

international team will 

be operating with the 

special call D64K 

from the Comoros 

Islands. The license 

has been issued and they 

can operate on 1.8 

through 50 MHz. Due to 

security concerns they 

have not given the exact dates or location 

where they will be operating from. That 

information will be distributed through the  

DX publications about 30 days before the 

operation begins. Operators will be IW3SQY, 

IV3DSH, IT9YVO, IZ8GCE, IZ4AKS, 

SP3DOI and C31CT/EA3QS. They have 

reportedly already sent the needed paperwork 

to Newington for DXCC approval. They have 

a website at www.d64k.com. QSL via 

IV3DSH.

JX — Jan Mayen 
By the time you read this Svein, LA9JKA, 

should be well adjusted to his new QTH on 

Jan Mayen, where he will be staying until 

March 29 of next year. He’ll be signing 

JX9JKA from this semi-rare European 

DXCC Entity. QSL direct only to his home 

address: Svein Rabbevag, Brendlia 12, 6013 

Alesund, Norway.

Pacific Northwest DX Convention
This year’s Pacific Northwest DX Convention 

will be hosted by the Willamette Valley DX 

World Championship. He has a web page 

with all the details at www.kv1j.com/fp/

July12.html. QSL via KV1J and LoTW.

And last but not least an international team is 

heading to St Paul Island from July 26 to 

August 1. It’s a little late in the season, but 

you never know what can happen. The 

CY9M “main 6 m operator” will be Kevin, 

VE3EN. Their website is www.cy9m.com.

So there you have it the announced 6 meter 

DXpeditions as of press time. Hopefully the 

European 6 meter DXpeditions will activate a 

few of the rarer locations such as 1A, 3A, 

4U1ITU, ER, ES, EU, HV, JX, LY, OH0, 

OJ0, R1F, SV/A, TK, UA, UA2, YL or ZA.

A good source for 6 meter news and to 

arrange skeds when the band is open are the 

ON4KST Chat pages (www.on4kst.com/

chat/start.php). There are separate 6 meter 

chat pages for IARU Region 2, Region 3 and 

then a main page, which has mostly European 

stations. The chat pages are great for asking a 

station for a sked, but should not be used to 

fabricate a QSO! Make the sked then get on 

the air to make the QSO. There is no need to 

ask “did you get my report” on the chat page. 

If you do it wasn’t a QSO! Don’t exchange 

QSO information on the chat page. On the air 

is where that should be taking place.

ZL1AMO Tribute
On March 6 I was saddened to learn of the 

passing of the legendary DXpeditioner Ron 

Wright, ZL1AMO. I first worked Ron from 

the Chatham Islands as ZL3HI/C in the  

old 10 meter CW Novice Band in 1978. 

AMO put on more than 100 Pacific Island 

DXpeditions between the late 1970s and 

2002 including 3D2RW, 3D2RW/R, 

5W1CW, A35EA, C21/ZL1AMO, FW0BX, 

H44RW, T28RW, T28RW, T30BH, VR6HI, 

Club on August 3, 4 and 

5 at the Monarch 

Hotel in 

Milwaukie, 

Oregon. Complete details 

can be found at www.wvdxc.org. 

Queen’s Diamond Jubilee  
and the Olympics
To mark the 60th anniversary of Queen 

Elizabeth II’s coronation Amateur Radio 

operators from the United Kingdom will be 

adding the letter Q to their call signs between 

May 5 and June 10. For example G3, M3, 

GM3, 2E0, 2M0 or GX3 stations will change 

the prefixes to GQ3, MQ3, GQ3, 2Q0, 2Q0 

and GQ3, respectively. When you work these 

stations it might be a good idea to ask them, 

which DXCC Country they are located in, as 

it could be a little confusing. Stations from 

Gibraltar (ZB) will be using the ZQ prefix in 

celebration of the Diamond Jubilee during the 

same time period. Then from July 21 to 

September 9 UK stations will be adding the 

letter O to their call signs in celebration of the 

2012 Summer Olympics, being held in 

London. 

United Nations Global Service Center
Members of the United Nations Global 

Service Center (UNGSC) Amateur Radio 

Club in Brindisi, Italy (I7) have been issued 

the call sign 4U1GSC by the United Nations 

Headquarters in New York City. Ivo Pezer, 

I7/9A3A, is the club’s first appointed ARC 

Trustee. “In accordance with ARRL current 

criteria only 4U1UN and 4U1ITU count as 

separate entities,” says Ivo. It apparently also 

does not meet criteria for the DARC Worked 

All Europe program, so it will count for Italy 

for all awards and contests. Ivo says, “I am 

sure the call sign will attract pileups, so we 

should have some fun and try to promote the 

new role of the Global Service Center.” QSL 

via 9A2AA.

VK9L — Lord Howe Island
Pat, VK2PN, and Miro, OK1NG, will be on 

Lord Howe Island and QRV as VK9PN from 

May 23 to 30, including the CQ WPX CW 

Contest. Joining them later will be Chris, 

VK3FY, who will be on a work assignment 

from May 27 to June 2. He’ll be operating as 

VK9LHI in his spare time. Chris will have a 

rig and amplifier using a long wire antenna 

and tuner on all modes. Pat and Miro might 

extend their stay to leave with Chris.

Wrap Up
That’s it for this month. Thanks to KE3Q, 

W3LPL and The Daily DX for making this 

month’s column possible. Until next month, 

see you in the pileups! — Bernie, W3UR

Members of the Auckland Contest Club (ZM1A) 
hosted Frank Donovan, W3LPL, and his wife 
Phyllis in December 2009. Shown are (front 
row l-r) Ron Wright, ZL1AMO; Frank Donovan, 
W3LPL; John Powell, ZL1BHQ (back row l-r) 
Jacky Calvo, ZL3CW; Armin Ficza, ZL1KMN; 
Dusko Dumanovic, ZL3WW, and Aki Seko, 
ZL1GO. [photo courtesy Jacky Calvo, ZL3CW]
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Technical

by Mark Spencer, WA8SME

The World Above 50 MHz

Jon Jones, N0JK, n0jk@arrl.org

Has the Internet “Killed” the 
VHF Radio Star?

This Month
June 23-24 Good EME conditions. 
   Degradation 1.6 dB.*

*Moon data from EA6VQ.

The song Video Killed the Radio Star by the 
Buggles was the first video played on MTV 
on August 1, 1981. The following lines from 
the song Internet Killed the Video Star by 
The Limousines has something to say about 
current activity levels on the VHF, UHF and 
microwave bands (VHF+).

Internet killed the Video Star

The kids are disco dancing

They’re tired of rock and roll…

Some ghost strumming his guitar  

on the radio

Tune in the signal but it’s fading

With the unseasonably warm weather this 
spring there have been a number of good 
tropospheric openings on the VHF+ bands. 
Unfortunately, activity even during the 
strong openings was low. Are signals fading 
away on 2 meters and up? Only “some 
ghosts left on the 
radio”? Comments 
such as these about  
the sparse activity 
appeared on the “prop 
Loggers” and chat 
pages:

“VHF APRS Prop map shows 2 meter DX 
from SW Texas to Southern Iowa. It should 
be good on all modes.”

“My APRS in Southwest Texas is hearing 
much from Central and Eastern KS, but 
144.200 is dead.”

“WD9BGA/b now 589 loud no one on the 
band...what a shame!”

“APRS shows promise toward Texas & XE 
land. No live ops…”

Has the Internet “killed” the casual VHF 
operator? Activity on 50 MHz is robust and 
the Internet may be helping. Chat rooms 
such as ON4KST, loggers and DX clusters 
alert operators promptly of DX openings on 
6 meters. DX Sherlock’s maps allow real 
time plotting of openings. With 4G smart-
phones one can see what is happening on the 
band from nearly anywhere. Many new 
well-designed HF radios now include  

March was big on tropo but low on activity. What’s going on?

6 meters and USB ports that can utilize web 
DX clusters. The Internet is a great resource 
to learn about 50 MHz propagation, anten-
nas and amplifiers, and chat with other 
operators to learn operating techniques.

So why is the SSB/CW daily activity on the 
VHF+ bands dropping? A number of pos-
sible reasons come to mind. Digital modes 
such as WSJT and JT-65A have made meteor 
scatter and EME feasible for smaller stations 
on 144 MHz and up. There is considerable 
activity on these modes. If one can work 
distant states on 144 MHz via WSJT meteor 
scatter and foreign countries on 432 MHz 
EME using JT-65A, perhaps contacts a few 
hundred miles away on 2 meter tropo scatter 
may not be that interesting.

She Who Waits
Tropo openings are rare. It takes patience to 
wait for one. A self-fulfilling prophecy may 

be ensuing. A new operator 
turns on her FT-857 to 
144.200 and hears hiss.  
A few SSB CQs — no 
answers. It does not take 
much of that to discourage 

someone. Eventually you don’t even bother 
to check. Then one day the band opens, the 
light is on for contacts over a thousand miles 
away, but no one is “home” on the radio.

How did we know the band is “open” if no 
one was on? One way is with APRS. The 
APRS (www.aprs.org) “automatic packet 
reporting system” has a beacon system on  
2 meters. These beacons 
can transmit to and receive 
other APRS beacons. The 
results are plotted on a 
map for easy reference at 
aprs.mountainlake.k12.mn.us. On a 
number of days in March, 2 meter APRS 
stations in Texas were receiving and trans-

mitting packets to stations up to 1000 miles 
away on tropo. Most were low power, 
omnidirectional stations, so conditions were 
good.

“OK, I see red on the APRS map this morn-
ing; 2 meters is open. Where is everyone?”

Stir Things Up
A solution may be in building daily SSB/
CW activity on 144 MHz and up. Then 
people are around and stations primed when 
the band opens.

One way is through activity nets. Sam, 
K5SW (EM25) holds a weekly SSB 
“W5VHF 144.190 MHz net” every Tuesday 
at 8 PM local time. Stations from up to  
400 miles away often check in. Other 
regional nets are held by KC9BQA (EN63) 
and WB9LYH (EN54) on 144.240 MHz  
8 PM local Wednesdays, K8TQK in Ohio on 
144.252 MHz Wednesday evenings, N9BJW 
(EN61) 144.220 MHz Thursday 7 PM  
local time. AB8XG (EM89) calls a net on 
144.250 MHz 8 PM Thursdays. An FM  
net is held by W9VNE (EN43) La Crosse, 
Wisconsin Thursdays at 8:30 PM on 
146.460 MHz. There are regional activity 
nets in other areas.

JD, N0IRS, has an outstanding website 
(www.kcvhfgridbandits.com) with the 
mission “To Promote VHF/UHF Weak 
Signal Activities in North America.” Posted 
are recordings of DX contacts made during 
openings, propagation analysis and fore-

casts, and other useful 
items. The ON4KST chat 
pages (www.on4kst.

com) assist in “lining up” 
stations on the higher 
UHF and microwave 

bands. This “21st Century Internet style of 
operating” can help encourage activity. 

Stan, KA1ZE, has come up with a great  
way to build SSB/CW VHF activity via a 
daily e-mail newsletter known as the 
205MorningReport. The name comes from 
using 144.205 MHz as a coordination 
frequency for stations to line up their anten-
nas and make calls via timed sequences. His 

“Video Killed the Radio 
Star” ... “the Net’s Killed 

the Casual VHF Operator.” 
— JD, N0IRS

“WD9BGA/b now 589 
loud no one on the 

band...what a shame!”
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my CQ. Remi was 599 +40 dB with TEP 
flutter.” 

March 16 found stations in New England 
working Argentina, possibly via Es links. 
K1TOL and W1IPL found LU2DPW, 
LU8YSF, LU8DCF, LU5FF and CX8DS 
around 2230 UTC. Later in the evening 
(March 17 UTC) Joey, W5TFW, logged 
E51CG at 0207 UTC. The band was slow 
until…

March 28 started with widespread Es across 
the continental states (see Figure 1). Es is 
rare in March and a big extended opening 
more so. From my location in Kansas 
(EM28), the K3TYE/b (DM42) in Arizona 
on 50.065 MHz was in for over an hour 
around 1730 UTC. N7DB in Oregon worked 
W5WM (DM64) at 1728 UTC. K0GU 
(DN70) reported Es to 
California and Mexico. 

The Es continued 
through the afternoon 
and a solid “Es link to 
TEP” opening set up 
from the Rocky 
Mountain states, 
Oklahoma, Texas and 
western Kansas to South 
America. Gary, KB0HH 
(EM06) worked 
LU8EEM (FF95) at 
2050 UTC. NW0W 
(EM47) had XE2X  
via Es at 2222 UTC, 
3 minutes earlier N0LL 
(EM09) logged 
CE4WJK (FF45) with 
Larry’s link likely off the 

newsletter features daily activity and DX 
reports, pictures of VHF/UHF operators and 
their stations, a listing of stations active in 
various grids, APRS map screenshots, 
regional activity nets, tropo reports and 
analysis. Stan has a “leader board” for the 
“144 MHz tropo CW/SSB DX Hog,”  
“144 MHz Digital DX Hog” and higher 
bands. The “all band QSO Kings” are listed. 
A leader board is a great way to encourage 
activity. On HF, the “Club Log DXpedition 
leader boards” are very competitive. Stan’s 
e-mail newsletter has nearly 600 subscribers 
and is free — check www.ka1ze.com. 
KA1ZE says “make some noise!”

On the Bands
50 MHz. On March 2 F2 with Peru had 
Jack, OA4TT, making many contacts to 
North America. K4PI (EM73) logged Jack 
at 2255 UTC. OA4TT was spotted by 
K1TOL, K2MUB, N3DB, KA9CFD, 
NW0W, K0HA, VE3FGU, VA3DX and 
others that afternoon. Bill, K0HA (EN10) 
noted: “It acted like a meteor scatter linked 
to F2 with Jack from here. I heard him 579 
giving a report to somebody then he disap-
peared for a few minutes. Then I heard the 
end of his CQ, I called, he gave me a 599 
report, I sent 559, and I heard his confirma-
tion.” Later in the evening Arne, N7KA 
(DM65) reported contacts with ZP5SNA, 
LU5FF and LU6QI. He had sporadic E (Es)
at the same time (suggesting an Es link to 
TEP) to “XE1FAA in EK08, XE1FZE in 
DL80, XE1GZU in DL80 and XE2YWH in 
DL92, all on SSB.”

Al, K7ICW, found LU6QI, CE4WJK, 
OA4TT and LU5FF via TEP around  
0200 UTC March 5.

On March 6 around 0130 UTC Fred, KH7Y, 
reported a strong opening to Brazil. 

On March 7 at 1945 UTC, N7KA experi-
enced another opening to South America. 
“CA3SOC was a solid S9 SSB both direc-
tions DM65<>FK46. Surprisingly both 
Raul, CA3SOC, and I were running 100 and 
5 el Yagis.” Steve, NN4X, in EL98 worked 
LU9AEA (FE79) at 1903 UTC. He notes 
LU9AEA was mobile with a 5×5 report! 
The geomagnetic field was active that day. 

There were multiple Coronal Mass Ejections 
from sunspot 1429 that week and aurora 
reported on the 8th and 9th. Dave, N7DB, 
worked KE7V (CN88). Larry, N0LL 
(EM09) reported making a few 6 meter 
aurora contacts around 0700 UTC, mostly 
over a few hundred miles. Larry didn’t hear 
any 2 meter aurora. “I was at a conference in 
Maui and set up a 1⁄4 wave whip with coun-
terpoise taped to the deck railing at our hotel. 
At 0808 UTC March 9 FK8CP answered 

same Es cloud (see Figure 2). No Es link was 
observed from EM28 during this time frame. 
It was landing 150 miles west. K0GU 
(DN70) was in the hot spot and worked the 
DX “for hours.” Jay says this was his best 
opening ever to South America and “defi-
nitely had at least one hop of Es and since 
I heard TI7/N5BEK 599 off the side of his 
antenna for a while sometimes two hops of 
Es.” Jay’s log for March 28:

19:31 LW3EX GF05 529 539 CW 
20:38 CE4WJK FF45 59 59 SSB 
20:42 LW6DG FF95 59 59 SSB 
20:47 LU8EEM FF95 59 59 CW 
20:54 CE3SX FF46 57 57 SSB 
20:57 LU1DMA GF05 59 59 SSB 
21:07 ZP5SNA GG14 579 579 CW 
21:22 CA3SOC FF46 55 59 SSB 
21:42 TI7/N5BEK EK70 599 599 CW 
22:05 LU6ARR GF05 59 59 SSB 
22:06 CX9AU GF15 59 59 SSB 

The opening extended 
quite far north and Jim, 
W7OUU (DN22) Idaho 
“camped out on 50.130 
looking for LW6DG  
and sure enough at  
2146 UTC LW6DG 
FF95FE popped out of 
the noise calling CQ DX 
and I bagged him for a 
new one. It lasted about  
7-8 minutes and then he 
was gone.” I suspect 
double or possibly triple 
hop Es link to TEP!

ZL1RS/VK9N was on a 
6 meter DXpedition to 
the Norfolk Islands and 
appeared in the Pacific 

Figure 1 — A rare March TEP event 
conducted signals from the southern 
tier of the US down as far as South 
America. [DXSherlock]

Figure 2 — This map shows the approximate center of the Es cloud over the south-central 
US that provided the link to TEP for Larry, N0LL, to contact CE4WJK. The cloud is at the 
intersection of the NW0W-XE2X path and the N0LL-CE4WJK path. [DXSherlock]
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Northwest around 2240 UTC along with 
FK8CP. Both were in for almost 5 hours! 
N7DB noted: “I got back home about 0145Z 
(March 29) and got a call from K7RWT about 
0230Z saying VK9N/ZL1RS was still in. I 
was finally able to work Bob 5/5 at 0241Z. 
FK8CP was a good S9 at times and the locals 
that were on then worked him. As I write this, 
VK9N/ZL1RS is still in there (0317Z).”

K7RWT closely observed this opening: 

There had been some Sporadic E to 
California, Arizona, and New Mexico 
earlier in the day and I had one of my 
two six meter beams pointed toward 
South America and one to the South 
Pacific in hopes that there might be an 
E-skip to TEP link. I was listening on the 
South America antenna when around 
2315 I saw spots from VE7DAY in CO70 
and K7CW in 
CN87 reporting 
contacts with 
VK9N/ZL1RS!  
I switched to the 
11 element M2 
pointed toward the 
Pacific and tuned down to 50.105 and, lo 
and behold, there was VK9N/ZL1RS 
being  
worked on cw by Hank, W0RLI, about 
15 miles from my QTH. As soon as Hank 
signed with Bob, I called and worked 
him at 2334. He was only 519 at that 
time, but I got him in the log. He wasn’t a 
new country for me as I had worked 
VK9NS on April 2nd, 1989, but I was 
thrilled to have some Cycle 24 DX!

The real prize for me was short time 
later. I was busy calling some of the other 
6 meter ops in the Portland area on the 
phone to let them know the band was 
open when I heard Mike, KB7ME in 
Vancouver, Washington report over our 
local 2 meter FM “intercom” frequency 
of 144.320 that he had just worked 
FK8CP on 50.110! I tuned up to 50.110 
and there was Remi, 5x5 on SSB. He was 
calling CQ but saying he was turning his 
antenna toward Asia! I called him twice, 
asking him to please not turn his antenna, 
and he answered my second call for my 
first new country of Cycle 24. After I 
worked Remi, I briefly heard E51WL on 
cw on 50.115. He faded before  
I could work him, but I saw Paul, K7CW, 
post him at 519 in CN87. Remi left his 
antenna pointed stateside and continued 
working many western U. S. stations. 

This was a very interesting opening. 
Signals got progressively stronger over 
the next hour or so and I worked VK9N/
ZL1RS again at 0121, this time on SSB 
with S9 signals both ways. FK8CP was 
in for at least two hours and was also up 
to S9 at times. The band was open to 
VK9N/ZL1RS for about four hours until 
Bob finally faded out at about 0330. All 

in all, it was a highly unexpected and 
sur-prisingly strong and long-duration 
opening. The four hours that the band 
was open and long periods of S5 plus 
signals allowed many Pacific North-west 
six meter operators to get home from 
work and get on the air in time to work 
VK9N/ZL1RS and/or FK8CP, and at 
least KE7V and K7CW were spotted 
having worked FO4BM and E51WL, 

respectively.

Mike, KB7ME (CN85) logged FK8CP  
at 0100 UTC, then ZL1RS/VK9N at  
0109 UTC. Lance, W7GJ, in Montana also 
got Norfolk and New Caledonia in his log. 
Mike, N6MZ (CN87) worked ZL1RS/
VK9N and FK8CP 59 running 100 W to a  
5 element M2 Yagi. Steve, K7AWB, had 
fallen asleep “watching reruns of NCIS 

when W7MEM in 
Idaho” called him 
on the telephone to 
alert him to the 
opening. (thanks 
Daily DX) Pete, 
N6ZE, worked 

FK8CP at 0342 UTC from Southern 
California.

Bob, ZL1RS/VK9N, made over 70 North 
American contacts on this opening. He  
used two stacked 5 element Yagis from 
Duncombe Bay, Norfolk Island.

That evening an Es-TEP opening to the 
Cook Islands occurred from the Midwest 
states. K5SW (EM25), NW0W (EM47), 
KA9CFD (EN40) and W0RT (EM27) 
worked E51CG around 0105 UTC March 
29. Rick, W0RT, had Victor, E51CG, in for 
over 30 minutes with signals peaking 5×7.  
I heard E51CG weakly from EM28 on an 
indoor antenna but could not go out portable 
due to a thunderstorm. K0GU worked 
LU5FF at 0213 UTC. 

The widespread Es March 28-29 was a major 
driving force of this opening. This created Es 
links to F2 and TEP from the western states 
to South America and the mid-section to the 
Cook Islands. The opening from the Pacific 
Northwest to the South Pacific is more 
uncertain, but I suspect Es may have been 
involved as well. The first Es hop would land 
in the Pacific Ocean. A rare March Es open-
ing created 6 meter magic for many.

On March 31 ZL1RS/VK9N had a big TEP 
opening to Japan and Korea from 0530- 
0830 UTC. Many callers were “60 dB over 
S9”! Earlier, Bob worked WI7N and 
K7AWB at 0110 UTC. Fred, KH7Y, on the 
Big Island (Hawaii), worked JR6QWW 
Okinawa and JH7XRZ, JG1RVN, JE2XBY, 
JA5XAE and others in Japan around 0430-
0530 UTC. Fred was spotted by rare 

BV2DQ at 0437 UTC. FK8CP was heard in 
California for K6QXY at 0402 UTC 599 
and HL1LTC spotted Remi at the same time. 
N7DB, WA7GCS and KI7JA spotted 
FK8CP around 0425 UTC.

144 MHz. March 9, W0VB (EN34) worked 
K9MRI (EN70) with 58A signals via aurora. 

Tropo reported by Sam, K5SW (EM25); JD, 
N0IRS (EM29) and N0JK (EM28) March 
13 to the Houston, Texas area. WB5OBS 
and K5DDD (EM20) were strong around 
1400 UTC.

On March 14, N0IRS and I both worked 
W9PM (EN45) on 144.200 MHz tropo 
around 1500 UTC. Earlier N0IRS worked 
K8TQK (EM89) at 1143 UTC.

March 18 N0YK (DM98) found a strong 
tropo opening to KA0KYZ (EN33), 
WB0YWW (EN22) and KA0JGH (EN10) 
at 1400 UTC. At 1506 N0YK worked 
K2DRH (EN41) at 618 miles! This was a 
narrow duct, KC0HFL (EM17) was not in it. 

VE1SKY (FN74) reported working KB8RQ 
with his “little pistol” 144 MHz EME station 
March 20 on JT-65A. He awarded Gary the 
“Sky Trophy” for being his first EME contact.

432 MHz. N0IRS (EM29) worked N9IYV 
and N4PZ (EN52) on March 13 at  
0207 UTC. 

1296 MHz. Al, W5LUA (EM13) worked 
K5SW, W5VTM and W7QJQ in Oklahoma 
on March 13. On March 24 K5SW (EM25) 
worked W0RT (EM27) at 1402 UTC.

Here and There
British Virgin Islands, VP2V. Dave, 
W9DR, will be operating from the British 
Virgin Islands on 6 meters from June 21- 
July 2, 2012. The call will be VP2V/W9DR 
and he will be on 50.115.6 MHz CW and 
50.115 MHz SSB. Please submit QSL 
requests to W9DR’s home address.

“This was a very interesting opening. 
Signals got progressively stronger over 
the next hour or so and I worked VK9N/
ZL1RS again at 0121, this time on SSB 

with S9 signals both ways.”

New Amateur Radio Club
We’re pleased to announce the birth of a new 
Amateur Radio Club open to all employees 
and retirees of CenturyLink, the Century 
Link Employees’ Amateur Radio Club. The 
new club is open to membership to all 
employees of CenturyLink, and to anyone 
retired from the company. You don’t need an 
Amateur Radio license to join, only an 
interest in Amateur Radio. For more infor-
mation, see www.centurylink.com/arc. 
— Randy Schulze, KD0HKD

Strays
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by Mark Spencer, WA8SME

Special Events

Maty Weinberg, KB1EIB, events@arrl.org

Contact these stations and help commemorate history. Many provide a special QSL card or certificate!

May 11-May 13, 1300Z-1400Z, 
PD6MILL, Gieterveen, Netherlands. Stichting 
de Eendracht. Windmill Weekend. 28.475 
14.245 7.075. QSL. Bernard Zuidema, PD7BZ, 
Zetveld 45, 7848CX, Schoonoord, Nether-
lands. Frequencies depend on QRM; 10, 20 
and 40 m SSB and digimodes. QSL is going  
automatic via the bureau, also eQSL (AG)  
and LoTW. Manager is PD7BZ (Bernard). 
www.pd6mill.com

May 12, 0800Z-1700Z, K9UXZ, 
Effingham, IL. National Trail Amateur Radio 
Club. AINAD Shriner’s 100th Anniversary. 
14.300. Certificate & QSL. Jesse Warner, 
13067 E 300th Ave, Mason, IL 62443. 
kb9sso@hotmail.com

May 12, 1400Z-1800Z, W4NCG, High 
Point, NC. Gold Wing Road Riders Association 
North Carolina Chapter NC-G. Celebrating 
Motorcycle Awareness Month. 147.555 7.215 
7.210 7.205. Certificate. W4NCG, 2587 Wayne 
White Rd #52, Pleasant Garden, NC 27313. 
Talk in on W4GG repeater 145.250 - 88.5. 
www.qrz.com/db/W4NCG

May 12-May 13, 1500Z-0000Z, W4F, 
Gallatin, TN. Sumner County ARES. 2nd Anni-
versary Nashville Flood. 28.350 14.315 7.220 
3.950. QSL. Lyle Townsend, 1037 Chris Dr, 
Portland, TN 37148. www.sumnerares.org

May 18, 1500Z-2300Z, W7O, Centralia, 
WA. Oakview Elementary School Students.  
Mt St Helens Eruption Anniversary. 28.415 
21.300 14.270. QSL. Donn Gallon (W7O), 
20833 Grade St SE, Centralia, WA 98531. 
www.qrz.com/db/W7O

May 18-May 19, 2000Z-1100Z, N1R, 
Brunswick, ME. Merrymeeting Amateur Radio 
Association. American Cancer Society’s Relay 
For Life. 10.120 7.020 3.525 3.094. QSL. 
Stephen W. Kercel, 2 Brian Dr, Brunswick,  
ME 04011. All QSOs uploaded to LoTW. 
www.ks1r.org

May 19, 1400Z-2000Z, W9DUP, Claren-
don Hills, IL. DuPage Amateur Radio Club. 
Armed Forces Day. 145.430 28.400 14.290 
7.250. Certificate. Brian Eder, WB9UGX,  
206 N Wilmette St, Westmont, IL 60559.  
www.w9dup.org

May 19, 1200Z-2359Z, N1MHC, East 
Boothbay, ME. Troop 238, Central Eastern 
Section Pine Tree Council. Boy Scout Campo-
ree. 14.262 14.062 7.262 7.062. Certificate  
& QSL. Sara Sherman, Scoutmaster, c/o 
N1MHC, PO Box 2, East Boothbay, ME 04544. 

May 20-May 21, 1900Z-0200Z, K6E, 
Mount Shasta, CA. Mt. Shasta Amateur  
Radio Club. Annular Solar Eclipse May 20, 
2012. 146.552 28.348 21.348 14.348.  
Certificate. Mt Shasta Amateur Radio Club,  
329 N Washington Dr, Mount Shasta, CA 
96067. msarc-mail@yahoogroups.com

May 28-May 29, 1300Z-0100Z, W5LEX, 
Corpus Christi, TX. South Texas Amateur 
Radio Club. 20th Anniversary of the USS 
Lexington Museum Ship. 14.325. QSL. Larry 
Boudreau, 910 Stromen, Corpus Christi, TX 
78411. www.n5crp.org

Jun 1-Jun 2, 2300Z-1800Z, W0S, 
Bloomfield, MO. Bootheel & SEMo Amateur 
Radio Clubs. Stars & Stripes Museum 28.460 

14.260 7.260 3.960. Certificate. Stars & 
Stripes, PO Box 98, Jackson, MO 63755. 
stripes@newwavecomm.net

Jun 2, 0200Z-1800Z, W7C, Cheyenne, 
WY. Whip 7 Cancer. American Cancer Soci-
ety’s Relay For Life. 18.155 7.260 7.125 3.950. 
QSL. Fred Culek, KD7LLF, 3008 Terry Rd 
Sp#25, Cheyenne, WY 82007. 

Jun 2, 1300Z-2359Z, W0M, South Saint 
Paul, MN. South East Metro Amateur Radio 
Club. Remembering the Battle of Midway and 
Richard E. Fleming, USMC, CMH. 28.460 
21.360 14.260 7.260. Certificate. SEMARC — 
W0M, 1655 68th St West, Inver Grove Heights, 
MN 55077. www.semarc.org

Jun 2, 1400Z-1800Z, NC4MC, Badin, NC. 
Montgomery Amateur Radio Society. Badin 
Bomber Crash 1944. 14.250. Certificate.  
Donald L. Grady, KG4ZRH, 120 Woodline Dr, 
Troy, NC 27371. 

Jun 2, 1400Z-2000Z, W5WQ, Tylertown, 
MS. Southwest Mississippi Amateur Radio 
Club. Walthall County Dairy Festival. 7.282 
14.282 21.282 28.482. QSL. Homer Richard-
son, 1545 Friendship Ln NW, Brookhaven, MS 
39601. w5wq.net

Jun 2, 1500Z-2350Z, W0VFW, Topeka, 
KS. VFW Post 3115. VFW Department of 
Kansas, 92nd State Convention. 21.240 18.140 
14.240. QSL. Dwight Holtzen, 795 N McComas 
St, Wichita, KS 67203.

Jun 2-Jun 3, 0000Z-1400Z, W1W, Rus-
sell, MA. BSA Venture Crew 510/Hampden 
County Radio Association. Western Mass 
Council BSA Webelos Woods. 28.390 21.360 
14.290 7.190. Certificate & QSL. BSA Venture 
Crew 510, C/O HCRA, PO Box 562, Agawam, 
MA 01001. LoTW and direct mail QSLs only.

Jun 2-Jun 3, 0000Z-2359Z, W1T, Shel-
burne, VT. Radio Amateurs of Northern Ver-
mont. Museum Ships Weekend. 28.500 21.300 
14.250 7.200. Certificate. Bob Brown, 5 Repa 
Dr, Essex Junction, VT 05452. From the 
Steamboat Ticonderoga, Shelburne Museum. 
w4yfj@comcast.net

Jun 2-Jun 3, 0001Z-2359Z, NJ2BB, 
Camden, NJ. Battleship New Jersey Amateur 
Radio Station. Museum Ships Weekend Event 
2012. 21.326 14.262 7.262 7.042. Certificate & 
QSL. Margaret Burgess, 150 Schooner Ave, 
Barnegat, NJ 08005. www.nj2bb.org

Jun 2-Jun 3, 1400Z-2000Z, VE3MIS, 
Mississauga, ON. Mississauga Amateur Radio 
Club. Streetsville Bread and Honey Festival. 
14.240 7.230. Certificate & QSL. Michael 
Brickell, VE3TKI, 2801 Bucklepost Cres,  
Mississauga, ON L5L 1M6, Canada. Please 
include $2 US for postage; US postage cannot 
be used in Canada. www.marc.on.ca

Jun 2-Jun 3, 1400Z-2100Z, NB9QV, 
Manitowoc, WI. USS Cobia Amateur Radio 
Club. WWII Submarine USS Cobia AGSS-245. 
14.250 7.240. Certificate & QSL. Certificate* 
Vernon McNulty, K0EFV, 4015 Independence 
Ave, Waterloo, IA 50703; QSL. Fred Neuen-
feldt, 4932 S 10th St, Manitowoc, WI 54220. 
www.qrz.com/db/nb9qv

Jun 2-Jun 3, 1500Z-2130Z, N4WIS, 
Virginia Beach, VA. USS Wisconsin Radio 

Club. Museum Ships on the Air. 14.264 7.264. 
QSL. USS Wisconsin Radio Club, 
PO Box 6682, Virginia Beach, VA 23456.  
www.n4wis.org/n4wis/index.php

Jun 2-Jun 6, 1200Z-2200Z daily, W2W, 
Baltimore, MD. Amateur Radio Club of the 
National Electronics Museum. D-Day Com-
memoration. 21.270 14.270 7.240. Certificate 
& QSL. W2W Special Event Station, PO Box 
1693, MS 4015, Baltimore, MD 21203. QSL & 
certificate details and web cam at ww-2.us

Jun 4, 1200Z-2200Z, W2W, Baltimore, 
MD. Amateur Radio Club of the National Elec-
tronics Museum. Battle of Midway Commemo-
ration. 21.270 14.270 7.240. Certificate & QSL. 
W2W Special Event Station, PO Box 1693, 
Baltimore, MD 21203. www.k3nem.org 

Jun 6-Jun 13, 0000Z-2359Z, K2PC, 
Carmel, NY. Putnam Emergency and Amateur 
Repeater League. Putnam County, NY Bicen-
tennial 14.203. Certificate. PEARL Bicenten-
nial, PO Box 501, Carmel, NY 10512. Stations 
confirming via LoTW may request a certificate 
(PDF) by e-mail, qsl@pearl-k2put.org. Opera-
tion will be on an as available basis. Mode and 
frequency will be chosen by individual operator. 
pearl-k2put.org

Jun 8-Jun 9, 1600Z-2359Z, K5P, Plano, 
TX. Plano Amateur Radio Club. HamCom. 
2012 28.420 14.320 7.220. QSL. Greg Evans, 
815 Wind Elm Dr, Allen, TX 75002.  
hamcom.org

Jun 9, 1600Z-2359Z, NI6IW, San Diego, 
CA. USS Midway (CV-41) Museum Radio 
Operations Room. International Museum Ships 
Radio Event, D-Day Normandy 1944, Navy 
Hospital Corps Established 1898. SSB 14.320 
7.250 PSK31 14.070 D-STAR 012C and  
2 m/70 cm SOCAL rptrs. QSL. USS Midway 
Museum Radio Room, 910 N Harbor Dr,  
San Diego, CA 92101. kk6fz@arrl.net

Jun 9-Jun 10, 1430Z-2300Z, NW0AA, 
Angle Inlet, MN. Northwest Angle Radio Club. 
Annual Activation of the Northern Most Radio 
Club in the Contiguous 48 States. 14.245 
7.200 3.940 3.550. Certificate & QSL. Dan 
Whipple, 11726 Norway St NW, Minneapolis, 
MN 55448. www.qrz.com/db/NW0AA

Jun 9-Jun 10, 1800Z-1800Z, W7M, 
Great Falls, MT. Girl Scouts of Montana and 
Wyoming. 100th Anniversary of Girl Scouting 
28.405 21.325 14.228 7.190. QSL. Ken 
 Wolfslau, W7WOF, 529 Skyline Dr NE,  
Great Falls, MT 59404. w7wof@arrl.net

Jun 9 and Jun 16, 1600Z-0000Z, 
WY7U, Green River, WY. Sweetwater Amateur 
Radio Club. To Commemorate Fort Bridger and 
the Pony Express Re-Ride. 28.325 21.355 
14.272 3.920. Certificate & QSL. Sweetwater 
ARC, 1000 South Dakota, Green River, WY 
82935. wy7u.angelfire.com

Jun 12-Jun 26, 0000Z-2359Z, CK3/
CJ3, Kitchener, ON. Municipality. City of 
Kitchener’s 100th Anniversary. 50.140 28.400 
14.070 7.077. QSL. Richard Goetze, 105 
Fairfield Ave, Kitchener, ON N2H 6C2, Canada. 
CJ3 is for operator’s with VA3 call signs, and 
CK3 is for operators with VE3 call signs. 
 Prefixes may be used by any amateur in the 
Region of Waterloo, ON. All HF bands operat-
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Certificates and QSL cards: To obtain a certificate from any of the special-event stations offering 
them, send your QSO information along with a 9×12 inch self-addressed, stamped envelope to 
the address listed in the announcement. To receive a special event QSL card (when offered), be 
sure to include a self-addressed, stamped business envelope along with your QSL card and QSO 
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 e-mail. Off-line completed forms 
can be mailed, faxed (Attn: Special Events) or e-mailed. 

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 Aug QST would have to be received by Jun 1. In ad-
dition to being listed in QST, your event will be listed on the ARRL Web Special Event page. Note: 
All received events are acknowledged. If you do not receive an acknowledgment within a few days, 
please contact us.

Special Events listed in this issue include current events received through Apr 10. You can view all 
received Special Events at www.arrl.org/special-event-stations.

ing, all modes. The main planned frequencies 
for Trustee station CK3ZUP: 40 m Feld Hell;  
20 m PSK; 10 m USB; 6 m USB. QSL via. 
SASE (and $2 dollars if outside Canada).  
Note: US stamps not usable in Canada.  
ck3zup@gmail.com

Jun 15-Jul 15, 0000Z-2359Z, 
CG7CWPC, Burnaby, BC. Burnaby Amateur 
Radio Club. 100th Anniversary of the C. W. 
Parker Carousel at the Burnaby Village 
 Museum. 21.250 14.175 7.225 3.775. QSL.  
Via bureau or direct to Eric Stapleton, 
VE7EES, 128 - 4111 Hastings St, Burnaby,  
BC V5C 6T7, Canada. www.ve7bar.org

Jun 16, 0500Z-1300Z, W6SVS, Simi 
Valley, CA. Simi Settlers Amateur Radio Club. 
Simi Valley History Day. 14.255 14.045 7.260 . 
QSL. Simi Settlers ARC, PO Box 2125, Simi 
Valley, CA 93065. www.simihistory.com. 
simisettlers.org

Jun 16, 1200Z-1800Z, NA1RL, Newing-
ton, CT. Newington Amateur Radio League. 
NARLFEST. 28.450 24.950 14.250 7.250. QSL. 
Richard Lawrence, KB1DMX, 335 Lloyd St, 
Newington, CT 06111. www.narl.net

Jun 16-Jun 17, 1400Z-0000Z, K3C, 
Salisbury, MD. Peninsula Radio Operators 
Society. Delmarva Chicken Festival. 14.240 
7.182. QSL. Delmarva Chicken Festival,  
PO Box 1077, Salisbury, MD 21802.  
www.delmarvapros.i8.com

Jun 18-Jul 2, 1201Z-2359Z, VC390IC, 
Kitchener Waterloo, ON. Kitchener Waterloo 
Amateur Radio Club. KWARC 90th Anniversary. 
3.760. QSL. Gord Gibson, 102 Grand River 
Blvd, Kitchener, ON N2A 2T1, Canada. We will 
be communicating on a vintage Viking Pace-
maker transmitter/Gonset G63 receiver, SSB 
40 and 80 m. Other equipment on higher 
frequencies. QSL via. SASE (and $2 dollars if 
outside Canada). Note: US stamps not usable 
in Canada. www.kwarc.org

Jun 21, 1400Z-2100Z, W0KY, Kearney, 
NE. Midway Amateur Radio Club. Pony Ex-
press Reride. 14.280 7.280. Certificate. Midway 

ARC, PO Box 1231, Kearney, NE 68848.  
w0ky.kearney.net

Jun 22-Jun 24, 1600Z-1800Z, W0G, 
West Bend, IA. 100th Anniversary of the Grotto 
of the Redemption. 21.320 14.250. QSL.  
Bernie Lewiston, PO Box 432, West Bend, IA 
50597. June 22: 1600- 2000Z, June 23: 
1600-1800Z, June 24: 1800-2200Z. 
www.qrz.com/db/KB0L

Jun 22-Jun 25, 0000Z-2359Z, K6Q, 
Cupertino, CA. Field Day. 14.050; All HF bands 
50-440 MHz. QSL. Bill Phillipson, K6KQV, 
18954 Pendergast Ave, Cupertino, CA 95014. 

Jun 23-Jun 24, 0200Z-0200Z, W4J, 
Jupiter, FL. Jupiter Tequesta Repeater Group. 
30 Anniversary Jupiter Tequesta Repeater 
Group. 14.265. QSL. Andrea Kola, PO Box 
7751, Jupiter, FL 33468. www.jtrg.org

Jun 23-Jun 24, 1800Z-1900Z, N6R, 
Simi Valley, CA. Ventura County Amateur Radio 
Society and Simi Settlers Amateur Radio Club. 
Field Day and Commemorating the Lives of 
President and Mrs Ronald Reagan. 28.400 

21.320 14.255 7.260. QSL. Ventura County 
Amateur Radio Society, N6R c/o Peter Heins, 
N6ZE, 1559 Norwich Ave, Thousand Oaks, CA 
91360. www.qrz.com/db/n6r

Jun 25, 1600Z-2359Z, NI6IW, San Diego, 
CA. USS Midway (CV-41) Museum Radio 
Operations Room. ARRL Radio Field Day. SSB 
14.320 7.250 PSK31 14.07.  D-STAR 012C 
and 2 m/70 cm SOCAL rptrs. QSL. USS Mid-
way Museum Radio Room, 910 N Harbor Dr, 
San Diego, CA 92101. kk6fz@arrl.net

Jun 29-Jun 30, 1300Z-2200Z, N4T, 
Cross Plains, TN. Robertson County Amateur 
Radio Club. Cross Plains Trash and Treasures. 
28.405 28.355 14.305 14.247. QSL.  
Rick Robinson, W4AKT, 4759 Henry Rd,  
Cross Plains, TN 37049. www.robertson
countyarc.org

Jun 30-Jul 1, 1200Z-2200Z, W1SYE, 
Newport, RI. Newport County Radio Club. 
America’s Cup World Series Races. 28.400 
21.270 14.260 7.250. QSL. NCRC, PO Box 
3103, Newport, RI 02840. www.w1sye.org

US/Canada Section Abbreviation List
Those new to the ins and outs of Field Day will find this list of Section abbreviations useful — for those in the US and Canada, 
they’re an important part of the FD  exchange, along with station call sign and class. Be sure to bring a copy of this Section  
Abbreviation List with you to FD 2012. 

1
Connecticut CT  
Rhode Island RI
Eastern Massachusetts EMA  
Vermont VT
Maine ME  
Western Massachusetts WMA
New Hampshire NH

2
Eastern New York ENY  
Northern New York NNY
NYC / Long Island NLI  
Southern New Jersey SNJ
Northern New Jersey NNJ  
Western New York WNY

3
Delaware DE  
Maryland – DC MDC
Eastern Pennsylvania EPA  
Western Pennsylvania WPA

4
Alabama AL  
Southern Florida SFL

Georgia GA  
Tennessee TN
Kentucky KY  
Virginia VA
North Carolina NC  
West Central Florida WCF
Northern Florida NFL  
Puerto Rico PR
South Carolina SC  
Virgin Islands VI

5
Arkansas AR  
North Texas NTX
Louisiana LA  
Oklahoma OK
Mississippi MS  
South Texas STX
New Mexico NM  
West Texas WTX

6
East Bay EB  
San Diego SDG
Los Angeles LAX  
San Francisco SF

Orange ORG  
San Joaquin Valley SJV
Santa Barbara SB 
Santa Clara Valley SCV
Sacramento Valley SV  
Pacific PAC

7
Alaska AK  
Nevada NV
Arizona AZ  
Oregon OR
Eastern Washington EWA  
Utah UT
Idaho ID  
Western Washington WWA
Montana MT
Wyoming WY

8
Michigan MI  
West Virginia WV
Ohio OH

9
Illinois IL 

Wisconsin WI
Indiana IN

0
Colorado CO 
Missouri MO
Iowa IA 
Nebraska NE
Kansas KS 
North Dakota ND
Minnesota MN 
South Dakota SD

Canada
Maritime MAR 
Saskatchewan SK
Newfoundland/Labrador NL 
Alberta AB
Quebec QC 
British Columbia BC
Ontario ON 
Northern Territories NT
Manitoba MB 

Non US/Canadian 
stations should be logged  
as DX for Field Day.
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the rural community around 
the school will provide 
emergency communications 
capability for weather 
spotters.

Grants for Amateur Radio 
activities are available to 
groups that seek to promote 

Amateur Radio and bring young people into 
the service. All the information about the 
grant program is available on the web at 
www.arrl.org, including application forms 
and instructions. Grants are reviewed by the 
ARRL Foundation Proposals Committee on 
a rolling basis during the year and average 
from $500 to $1500 each.

The second award goes to 
the South Hopkins Middle 

School Radio Club for 
Project Goodwill to establish 
a base station at the school 
to give club members and 
other students a hands-on 
radio operating experience 
around the country and around the world. The 
school club will be assisted by the Hopkins 
County Amateur Radio Club and the Western 
Kentucky Repeater Group. The grant will 
enable the school to purchase an HF trans-
ceiver with a power supply and microphone 
plus a 160-80 dipole antenna. An additional 
benefit of establishing the HF station is that 

Technical

by Mark Spencer, WA8SME

At the Foundation

Mary M. Hobart, K1MMH, k1mmh@arrl.org

Two Amateur Radio Grants Approved!
The ARRL Foundation Board of Directors 
has approved the first two grants of 2012. 

The first award goes to the Polaris Career 

Center, a public school in Middleburg 
Heights, Ohio for a Boy Scout Merit Badge 
Course. The course is to be conducted in 
conjunction with Northern Ohio DX and the 
Quarryland District of the BSA Northeastern 
Ohio. The grant will assist with training for 
20 young scouts in radio technology and 
experience in STEM standards. The course 
includes each scout’s building a modulated 
radio receiver with a speaker, an IC and an 
antenna coil with high grade ferrite core so 
no external antenna is necessary. 
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Elected March 24, 2012
Life Members

Richard C. Adamy, KA4GFY

George R. Anderson, W4GRA

Robert S. Anderson, KR4YO

Timothy B. Anderson, AG4XM

Daniel N. Arbogast, N0DA

Tony M. Armendariz, AD6ID

Leonard J. Ash, N3MMQ

Tommy R. Averett, AE6WL

George B. Beeler, N8AHT

Daniel J. Beer, N9NSN

Fred A. Bellegante, K5DJK

Mark P. Benson, KM3P

Mark Blasing, W8MRK

Roger R. Block, KD7UT

Gerry Boudreaux, W5IC

Robert M. Bownes, KI2L

James R. Brolaski, AE5OG

Charles A. Budnick, KI4YLS

Thomas C. Burnett, KH7N

Geoffrey D. Burns, NE3K

Craig R. Cahan, N9FD

Philip Cardamone, VK3HPC

Rusty Caufield, KD5RXY

James G. Chester, AI4JK

Delwyn W. Ching, KH6DC

Edwin E. Chung-Hoon, NH7QR

Karen S. Claing, W1KSC

Francis E. Clark, AK4LN

Keith W. Collins-Allen, K2WCA

Gregory E. Cowling, KJ4WRZ

John E. Cresson, W2JGH

Colin J. Crim, KE5CC

Shawn R. Crossland, N6REP

Warren E. Davis, AB4GE

Leland M. Deane, AA2LD

Ronald G. Dement, AA2QQ

Michael P. DeVivo, N1CHP

Scott H. Dickson, W5WZ

Analissa W. Drummond, KC5PAC

Robert A. Edry, W1RE

Alaaeldeen  Elsayed, AG6IL

Andrew D. Engle, K0ADE

Robert Faerber, W9AQ

Charles Fischer, K2CAF

Glen Fisher, KD5PPB

Dale A. Fitzgibbons, W0WW

Donald Fletcher, W4DSF

Vince Foley, WN8VEF

Lynn Foust, KC5NDG

Rex D. Foust, N5XMY

Gregory M. Fowler, K6NK

Hisashi Fujinaka, K7EMI

Christophe J. Gerard, K1TOF

William J. Gervais, KE1BZ

Rod Godfrey, W8RKG

Willard S. Grant, WS3G

Neil H. Gray, N8SSW

Keith D. Hagen, KK4PJ

Jeremy J. Hall, KB7QOA

John D. Hawkinson, KB0AVM

Michael Hendershot, KJ4FEQ

William K. Hensley, WG8S

William J. Honeyman, KG6CNL

Christopher Howard, W0EP

Marcus B. Howell, N3PGS

David J. Huff, W0IM

Bill E. Hunstein, KL7TC

Wayne L. Hupman, KF4UCF

Kevin W. Inman, KF6ICD

Nancy S. Jarrin, N2ANG

Stephen Jeffries, W1SBJ

Mark O. Jensen, KA0WTX

James W. Jones, AB4D

John F. Jones, N6IRZ

Stephen R. Jones, N8SRJ

William R. Jones, W4MAJ

Donald W. Keenan, KF5FPH

Sean P. Kelly, W5SPK

John S. Kerr, KC9QFP

Robert K. Kingery, AE7AP

W. D. Kunz, WY6I

Jeremy D. Kurck, WA5JK

Tighe W. Kuykendall, NK4I

Michael D. Landau, KG6FRL

Andrew M. Leeds, WO3L

George D. Lillenstein, AB1GL

Andrew D. Littlejohn, W5ROX

Mary Jo Littlewood, K4MJL

Kenneth H. Lockard, K2KKC

Philip J. Lonzello, WA6LDI

Scott A. Mackenzie, KA6SUY

Robert E. Maguire, KH6LDO

Sarah A. Manuel-Barksdale, W9BAM

James W. Marchant, N6QDO

Billy D. Mason, KD5KNR

David B. Matthews, KI4PSR

Kem E. McBride, W5TR

Bill McLean, K7WWM

Dave McLaughlin, W0ZY

John Mercer, W7XK

Michael A. Miller, KI4RDP

Paul J. Moore, N1VUI

Steve Mosconi, K6KS

Daniel J. Musall, KD0ORS

Ken R. Noffsinger, AE8I

Dennis R. O’Dell, N4QM

Lee F. Oliver, KC2WH

Emilio Ortiz, WP4KEY

Earl S. Pack, AE5PA

Stevan J. Pavitt 

Thomas A. Powers, W4FDF

William D. Powers, K0CSA

Adam J. Quigg, NZ3S

William Rahiser, KB9JBA

Charles Reeves 

Douglas A. Rose, N9DR

David A. Rosenblum, WX4U

Mark R. Rothenberg, KD6EMF

Ray A. Rothrock, WB5NVN

Charles Rowe, KI4OUO

Michael C. Royse, KC6RSH

Jarret Rush, NM0V

Kevin A. Ruth, KG6QCH

Robert Salsgiver, NR3O

Michael J. Sandor, N2NMB

Scott Scheirman, AD7XV

Donald C. Schmitt, K3DCS

Elmer F. Schumacher, KI4JLM

Fredric Serota, K3BHX

Don R. Shelton, N0KGU

John C. Shepherd, AK9DR

Mark Shukla, VE7GPZ

Joe Shupienis, W3BC

Franklin E. Skinner, K0JQZ

John S. Slater, KL1AZ

Nathan A. Smith, KI4YHI

Steve J. Solton, KD0FKO

Yoshiaki Sone, W3JH

Alfred E. Springer, WM5V

Bartholomew Stavisky, KF5EKG

Richard A. Stiles, AB4ZT

Jun Tanimoto, JN3MUC

Barclay M. Thomas, WU1B

Jerry J. Thomason, WB5SYT

Leo J. Thrush, W0PK

Robert H. Tinney, K8LR

Jose L. Toca, XE1JTR

Vladimir Ulogov, KC2QMB

Ronald E. Vastine, KC4RV

Jose C. Vicens Rodriguez, NP4G

Wilbur R. Vincent, W6PUX

Michael A. Waldron, AE0MW

Jesse D. Warner, KB9SSO

Dean A. Webb, N4NLT

Jerry Weisskohl, AC4BT

Sheldon M. Werner, AG4TG

Ricky West, W4KQB

Newton R. White, N4EWT

James K. Wieland, KB3MUV

Mark C. Wilke, K8VL

Sean R. Wilkerson, NB7A

James W. Winney, KD6MXE

Paul W. Winroth, ND8N

Henry Wixon, WX0N

Raymond T. Wynn, WA6JPP

Michael W. Zappe, K0ZAP
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Technical

by Mark Spencer, WA8SME

Vintage Radio
John Dilks, K2TQN, k2tqn@arrl.org

The Society of Wireless Pioneers
Sparks Journals saved from the recycling bin 

For some time I have been hearing that 

the Society of Wireless Pioneers was 

coming to an evolutionary end. At one 

time membership of these early (ship) 

wireless operators numbered over 4000. 

Then over the last few decades many of 

them became Silent Keys. Membership 

dwindled, as no “new blood” Radio 

Officers were joining. This is because the 

position of a ship radio officer had been 

eliminated by most shipping lines and 

there were few new radio officers to join. 

The remaining SOWP officers lacked the 

energy they had when they were younger 

to keep the organization running. Most 

were now were in their 80s and beyond, 

and things slowed to an eventual halt. 

Their web page announced that the once 

robust organization was going to termi-

nate operation.

Over the years I have been lucky enough 

to acquire a few of their publications. 

They were filled with stories about radio 

officer life at sea: disasters, rescues and 

history dating back to the time the first 

ships were equipped with wireless sets. 

For the most part these are all first person 

stories, written by those who lived them.

I visited the North Jersey DX Association 

meeting a few months ago and saw an 

SOWP member there — I could tell by 

his jacket patch. He told me he was 

headed to assisted living and had to throw 

away all his old SOWP Sparks Journals. 

I realized that this was a continuing cycle 

and was afraid no one would save these 

wonderful stories.

With the encouragement of several SOWP 

members I gathered a complete set of Sparks 

Journals, clean enough to scan into Adobe 

files. I bounced the idea off of the secretary 

of the organization and he was elated that 

someone cared enough to do this. I planned 

to send CDs of the files to various radio 

museums for preservation.

I purchased a large 11 by 17 inch flatbed 

scanner and a dedicated (refurbished) 

computer, and set up a work station in the 

guest bedroom. I had 30 tabloid sized 

During this time I met 

Michael Carroll, 

N4MC, who offered to 

host the files at his 

Silent Key website.  

I sent the files to him 

and now everyone can 

read these stories. You 

can find them at www.

silentkeyhq.com/. 

Click on the SOWP 

banner.

Then in early April I 

received an e-mail from 

my friend Bart Lee, 

K6VK, of the California 

Historical Radio Society. 

“John, we have saved 

the Society of Wireless 

Pioneers. (Maybe 

resurrected is a better 

word!) I am looking 

forward to working with 

the Society of Wireless 

Pioneers as a program of 

the California Historical 

Radio Society. Our 

focus will be historical, 

of course, but we want 

to keep the social aspect 

going as long as mem-

bers want it.” 

This is great news!  

The California His-

torical Radio Society 

(CHRS) website is www.californiahistorical

radio.com/.

National Silent Key Archive
One of the greatest pleasures I have is 

sharing stories about ordinary hams who 

have done some extraordinary things. Most 

of these hams have been 

Silent Keys (SK). Though  

I try to feature them when  

I can, there are only  

12 columns in a year and  

I like to write about historic radios too.

Until now most SKs have been honored by 

someone writing a story for a ham club 

Page one of the Sparks Journal from Volume 1, Number 4, 1978. 
[K2TQN, SOWP photo]

Journals to scan with an average of 32 to 

40 pages each. I dedicated most of my spare 

time for over two months, scanning each 

page. Then I had to digitally enhance each 

photo and page, and remove the dirty spots 

as they were printed on newsprint.

The next step was to make 

them into Adobe files, one per 

issue. I OCRed the pages and 

set links from the Table of 

Contents to the articles, and 

links back to the TOC. The last step was to 

shrink the Adobe files to a manageable size 

for downloading.

It’s a great way 
to honor a good 

friend.
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represents about two years of software 
development and testing. The code is 
written using PHP, and uses simple text 
files for data storage, although you’d 
never know this from using The Archive. 
Lookups respond quickly, and the pages 
are not cluttered with links to everything 
under the sun.

Be Creative
First, read some of the existing SK pages. 

See what looks good to you and try to make 

yours as good or better. Write the informa-

tion you want to display about your friend 

ahead of time. Read and reread it until 

you’re sure it’s how you want it to be dis-

played. Have your photos scanned and ready 

to copy to the Archive. 

Visit www.silentkeyhq.com and remember 

a friend.

Maine: Wireless North  
Pole Presentation
I will be making my WNP, Don Mix at the 

North Pole presentation Tuesday, July 10 at 

7:30 PM in Castine, Maine, at the Castine 

Historical Society’s (www.castinehistorical

society.org) Mitchell Room, located on the 

lower level of the Abbott School on the town 

common in Castine, Maine. The presenta-

tion will be free of charge and open to the 

public. I hope to see some of my readers 

there. 

The Maine Maritime Academy is in 

Castine, Maine and is the home of the 

Schooner Bowdoin. The Bowdoin may 

be there on that date. You can check the 

sailing schedule on the college website at 

www.mainemaritime.edu.

key data, I 
became 
disappointed to 
find there were 
so many silent 
keys that were 

“documented” but who had no photo, no 
obituary, no biography and not a single 
fact or statement that would transform 
their data into their story. I was tired of 
seeing “just the facts.

I decided that I needed to harness the 
collective efforts of many if there was 
going to be any progress documenting the 
hundreds of thousands of silent keys.

The National Silent Key Archive 

newsletter or 

making a presenta-

tion to the local 

club. That covers 

your local club but 

many hams talk 

around the world and have friends every-

where. Their distant friends may never hear 

that they became an SK or any of their 

history. Now, I’m happy to tell you there is a 

place where the whole world can find them.

Michael Carroll, N4MC, has created a 

website that is easy to use. If your friend is 

in the database, you can find them by enter-

ing their call sign. If not, then you can add 

them to the database. You can enter bio-

graphical information, an obituary or story, 

and upload photos about your friend. Later, 

you or others can add to what’s already 

there. It’s a great way to honor a good 

friend.

How Did This Get Started?
I asked Michael to explain how the website 

began: 

I began posting silent key data to my 
other web page, Vanity HQ’s Unique Call 
Lookup, in 2008 after Dick Norton, 
N6AA, director, ARRL Southwestern 
Division, asked me if I’d like to help him 
with a project of incorporating monthly 
Silent Key data provided by the ARRL 
into my Unique Call Lookup at Vanity 
HQ. I wrote some software that enabled 
me to easily organize and upload the data. 
Allocating a small piece of the Internet to 
honor silent keys was the least I could do 
for those who came before me. As time 
progressed, and I continued to post silent 

…or a personalized tribute telling 
how your friend or family member 
was your mentor, rag chew buddy 

or Field Day partner.

This is the National Silent Key Archive page for AWA Founder Bruce Kelley, W2ICE, SK. 
[John Dilks, K2TQN]

Thirty issues of the Society of Wireless Pioneers Sparks Journals are also available on the 
Archive web page. [John Dilks, K2TQN]
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D= DEALERS / VENDORS 

F= FLEA MARKET 

H= HANDICAP ACCESS

Q = FIELD CHECKING OF QSL CARDS

R = REFRESHMENTS 

S  = SEMINARS / PRESENTATIONS

T = TAILGATING

V = VE SESSIONS

Convention and Hamfest Calendar
Gail Iannone, giannone@arrl.org

Abbreviations
Spr = Sponsor
TI = Talk-in frequency
Adm = Admission

May 18-20
Dayton Hamvention®, Dayton 

(Trotwood), OH*

June 1-3
Northwestern Division, Seaside, OR*

June 2
Georgia Section, Marietta*

June 8-9
West Gulf Division, Plano, TX*

June 9
Arkansas State, Rogers*

Tennessee State, Knoxville*

June 30
Eastern Pennsylvania Section, Harrisburg

July 4-7
Mobile AR Awards Club, Vancouver, WA

July 20-22
Montana State, East Glacier

July 26-28
Central States VHF, Cedar Rapids, IA

July 27-28
Oklahoma Section, Oklahoma City

July 27-29
Rocky Mountain Division, Bryce Canyon, UT

August 3-4
Texas State, Austin

August 3-5
Pacific Northwest DX, Portland, OR

August 4
Ohio State, Columbus

*See May QST for details.

Coming ARRL Conventions

California (Orcutt) — Jun 16 D F H R S T
7:30 AM-3 PM. Spr: Satellite ARC. Newlove 
Picnic Grounds, Orcutt Hill Rd. Santa Maria-
style BBQ, T-hunts. TI: 145.14 (131.8 Hz). Adm: 
Free. Tables: $15. Eric Lemmon, WB6FLY, 4416 
Titan Ave, Lompoc, CA 93436; 805-733-4416; 
wb6fly@verizon.net; www.satellitearc.com.

Colorado (Delta) — Jun 2 H T
9 AM-noon. Spr: Montrose ARC. Lions Club 
Pavilion at Confluence Park, 530 Gunnison 
River Dr. 11th Annual Tailgate Party. TI: 147.195. 
Adm: Free. Tables: $5. Steve Schroder, KI0KY, 
29848 Stingley Gulch Rd, Hotchkiss, CO 81419; 
970-201-5997; ki0ky@arrl.net. 

Connecticut (Newington) — Jun 16 
D F H R S T V
Set up 6 AM; public 8 AM-2 PM. Spr: Newington 
AR League. St Mary School, 625 Willard Ave. 
NARL Fest 2012, Transmitter Hunt. TI: 145.45 
(127.3 Hz). Adm: $5, under 12 free. Tables: $15 
(outside spaces $12). Vinnie Alianiello, W1VJA, 
Box 310133, Newington, CT 06131-0133; 
203-987-2108; w1vja@arrl.net; www.narl.net.  

Illinois (Wheaton) — Jun 17 D F H R T V
7 AM-1 PM. Sprs: Six Meter Club of Chicago, 
Antique RC of Illinois, and Midwest Classic 
Radio Net. DuPage County Fairgrounds,  
2015 Manchester Rd. 55th Annual Hamfest. 
TI: 146.97 (107.2 Hz), 146.52. Adm: advance 
$6, door $8. Tables: $12. Mike Huedepohl, 
WD9GJK, 3532 Raymond Ave, Brookfield, IL 
60513; 708-485-5481; wd9gjk@arrl.net; 
k9ona.com.

Kentucky (Princeton) — June 2 D H R T V
7 AM-noon. Spr: Princeton Ham Radio Club. 
Princeton Fire and Rescue Training Center, 
2001 Hwy 62 W. Princeton/Pennington Tailgate 
Fest, Kentucky Phone Net Group Meeting. TI: 
145.23 (179.9 Hz). Adm: Free. Tables: Free. 
Mike Taylor, N4MHT, 402 S Seminary St, 
Princeton, KY 42445; 270-365-7777;  
n4mht@mchsi.com; w4kbl.org.  

Massachusetts (Cambridge) — May 20. Nick 
Altenbernd, KA1MQX, 617-253-3776 (9 AM- 
5 PM); w1gsl@mit.edu; www.swapfest.us. 

Massachusetts (Cambridge) — Jun 17. Nick 
Altenbernd, KA1MQX, 617-253-3776 (9 AM- 
5 PM); w1gsl@mit.edu; www.swapfest.us. 

Michigan (Midland) — Jun 16 
D F H R S T V
8-11 AM. Spr: Midland ARC. Salvation Army 
Building, 330 Waldo Ave. TI: 147.0 Adm: $5. 
Tables: $5. Keith Johnson, KB8SOE, 1300 E 
Olson Rd, Midland, MI 48640; 989-832-4123; 
kb8soe@arrl.net; www.w8kea.org/hamfest. 

Michigan (Monroe) — Jun 17 D F H R T
7:30 AM-1 PM. Spr: Monroe County Radio 
Communications Assn. Monroe County 
Fairgrounds, 3775 S Custer Rd. TI: 146.72 
(100 Hz). Adm: $6. Tables: $15. Fred VanDaele, 
KA8EBI, 4 Carl Dr, Monroe, MI 48162;  
734-652-3843; ka8ebi@yahoo.com; 
www.mcrca.org.  

New Jersey (Piscataway) — Jun 16 
D H Q R S T V
8 AM-noon. Spr: Raritan Valley RC. Piscataway 
High School (Lots 11/12), 110 Behmer Rd. 
Technical Demonstrations. TI: 146.625, 442.25 
(141.3 Hz). Adm: $7. Drew Moore, W2OU, 
30 Ethel Rd, Piscataway, NJ 08854;  
732-801-4654; drumor@optonline.net; 
www.w2qw.org.

New Jersey (Township of Washington) — 
May 26 D F H Q R T V
8 AM-3 PM. Spr: Bergen ARA. Westwood 
Regional High School, 701 Ridgewood Rd. TI: 
146.79 (141.3 Hz). Adm: $5. Tables: $15 (two 
parking lot spaces). Jim Joyce, K2ZO, 286 
Ridgewood Blvd N, Township of Washington, 
NJ 07676; 201-664-6725; k2zo@arrl.net; 
bara.org.

New York (Bethpage) — Jun 3 D F H Q R
Set up 7 AM; public 9 AM-2 PM. Spr: Long 
Island Mobile ARC. Briarcliffe College,  
1055 Stewart Ave. Outdoor Hamfair. TI: 146.85 
(136.5 Hz). Adm: $6. Tables: $10 per space. 
Dave Akins, AK1NS, 55 Admiral Ln, Hicksville, 
NY 11801; 516-312-8745; hamfest@limarc.
org; www.limarc.org.  

New York (Queens) — Jun 10  
D F H Q R T V
Set up 7:30 AM; public 9 AM-2 PM. Spr: Hall 
of Science ARC. New York Hall of Science 
Parking Lot, 47-01 111th St (Flushing Meadow 
Corona Park). Drop and Shop. TI: 444.2, 
145.27 (both 136.5 Hz). Adm: buyers $5, 
sellers $10 per space plus admission. Stephen 
Greenbaum, WB2KDG, 85-10 34th Ave, 
Apt 323, Jackson Heights, NY 11372;  
718-898-5599; wb2kdg@arrl.net; 
www.hosarc.org.   

New York (Rochester) — Jun 30 
D F H Q R T V
9 AM-4 PM. Spr: Rochester ARA. Rochester 
Institute of Technology - Gordon Field House,  
1 Lomb Memorial Dr. Rochester Hamfest and 
Technology Exposition. TI: 146.61 (110.9 Hz) 
Adm: advance $5, door $8. Tables: $10. Frank 
Schramm, WB2PYD, Box 93333, Rochester, 

NY 14692; 585-210-8910; HFProducer@
RochesterHam.org; www.rochesterhamfest.
com/.

North Carolina (Kinston) — Jun 30 
D F H Q R S T V
8 AM-3 PM. Spr: Down East Hamfest Assn. 
Lenoir Community College, 231 Hwy 58 S.  
22nd Annual Hamfest. TI: 146.685, 145.31 
(both 82.5 Hz). Adm: advance $5 each or 3 for 
$12; door $6 each or 3 for $15. Tables: $12  
($5 additional for electricity); tailgate spaces 
$12 each. Byron Highland, K4BMH, 3753 
Thorne Dr, Farmville, NC 27828; 252-347-1498; 
bhighland@nc.rr.com; 
www.downeasthamfest.org.

North Carolina (Salisbury) — Jul 7 
D F H R T V
8 AM-3 PM. Spr: Rowan ARS. Salisbury 
Civic Center, 315 S Martin Luther King Ave 
(behind Office Depot). Homebrew Contest. TI: 
145.41 (136.5 Hz). Adm: advance $4, door $5. 
Tables: $5. Tommie Wood, N4YZ, 310 Cruse 
Rd, Salisbury, NC 28146; 704-637-0024;  
n4yz@arrl.net; www.rowanars.org. 

Ohio (Milford) — Jun 16 D F H R S T V
Set up 6 AM; public 8 AM-2 PM. Spr: Milford 
ARC. Eastside Christian Church, 5874 
Montclair Blvd. 22nd Annual Hamfest. TI: 
147.345. Adm: $5. Tables: inside $5, plus 
admission; tailgating $1 regardless of spaces 
needed. Jim Linn, WB8RRR, 5110 Romohr Rd, 
Cincinnati, OH 45244; 513-831-6255;  
fax 513-528-7270; wb8rrr@arrl.net; 
www.w8mrc.com.  

OKLAHOMA SECTION 
CONVENTION
July 27-28, Oklahoma City

D F H Q R S V 

The Oklahoma Section Convention (“Ham 
Holiday 2012”), sponsored by the Central 
Oklahoma Radio Amateurs, will be held at the 
Biltmore Hotel and Conference Center,  
401 S Meridian Ave. Doors are open Friday  
4-8 PM, Saturday 8 AM-3 PM. Features include 
36th Annual Ham Holiday; flea market; vendors 
(contact vicepresident@hamholiday.org for 
details); technical and non-technical programs; 
DXCC/WAS card-checking; VE sessions; 
special guest speaker ARRL President Kay 
Craigie, N3KN. Talk-in on 146.925 (141.3 Hz). 
Admission is $8 in advance, $10 at the door; 
under 16 free with paying adult. Tables are $15 
in advance, $20 at the door (if available). 
Contact Bill Wilburn, N5NUK, 6417 N Warren 
Ave, Apt #243, Oklahoma City, OK 73116; 
405-841-2626 (days); fax 405-841-2624;
n5nuk@sbcglobal.net; www.hamholiday.com.  

Pennsylvania (Allison Park) — Jul 7 
D H R S T V
8 AM-1 PM. Spr: North Hills ARC. Parkwood 
United Presbyterian Church, 4289 Mt Royal 
Blvd. 27th Annual Hamfest. TI: 147.09 (88.5 Hz). 
Adm: $5. Tables: $10. Cathy Heiles, KB3OYS, 
134 Easley Rd, Pittsburgh, PA 15237; 412-486-
2785; kb3iys@hotmail.com; nharc.org.
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To All Event Sponsors
Before making a final decision on a date for your event, you are encouraged to  

check the Hamfest and Convention Database (www.arrl.org/hamfests-and-conventions-
calendar) for events that may already be scheduled in your area on that date. You are also encouraged 
to register your event with HQ as far in advance as your planning permits. See www.arrl.org/hamfest-
convention-application for an online registration form. Dates may be recorded up to two years in 
advance. 

Events that are sanctioned by the ARRL receive special benefits, including an announcement in these 
listings and online. Sanctioned conventions are also listed in the ARRL Letter. In addition, events re-
ceive donated ARRL prize certificates and handouts. 

For hamfests: Once the form has been submitted, your ARRL director will decide whether to approve 
the date and provide ARRL sanction. For conventions:  Approval must come from your director and the 
ARRL executive committee. 

The deadline for receipt of items for this column is the 1st of the second month preceding publica-
tion date. For example, your information must arrive at HQ by June 1 to be listed in the August issue. 
Information in this column is accurate as of our deadline; contact the sponsor or check the sponsor’s 
Web site for possible late changes, for driving directions and for other event details. Please note that 
postal regulations prohibit mention in QST of games of chance such as raffles or bingo. 

Promoting your event is guaranteed to increase attendance. As an approved event sponsor, you are 
entitled to special discounted rates on QST display  advertising and ARRL Web banner  advertising. Call 
the ARRL Advertising Desk at 860-594-0207, or e-mail ads@arrl.org.

EASTERN PENNSYLVANIA 

SECTION CONVENTION

June 30, Harrisburg

D F H Q R S T V

The Eastern Pennsylvania Section Convention 
(“Firecracker Hamfest and Electronics Expo”), 
sponsored by the Harrisburg Radio Amateur 
Club, will be held at the Harrisburg Area Com-
munity College Public Safety and Fire Training 
Grounds, 3599 Industrial Rd. Doors are open 
for setup Friday 6-9 PM, Saturday 6 AM;  
public 8 AM. Features include 40th Annual 
Event, largest tailgate ($5 per space) and 
electronics flea market in central PA, covered 
indoor commercial tables, new and refurbished 
equipment dealers, seminars, DXCC and WAS 
card checking until 10 AM, special event station 
W3W in operation, on-site VE sessions (11 AM, 
walk-ins welcomed), great breakfast and lunch, 
handicapped accessible. Talk-in on 146.76  
(100 Hz). Admission is $5 (nonham spouses 
and kids free). Tables are $12 each (before  
Jun 1), $15 (on or after Jun 1). Contact Terry 
Snyder, WB3BKN, Box 355, Halifax, PA  
17032-0355; 717-896-0256;  
wb3bkn@gmail.com; www.w3uu.org.  

Pennsylvania (Kimberton) — Jul 8 
D F H R T V

8 AM-noon. Spr: Mid-Atlantic ARC. Kimberton 
Fire Company Fairgrounds, Rte 113 and 
Firehouse Ln. Valley Forge Hamfest. TI: 145.13, 
147.06 (131.8 Hz). Adm: $6. Tables: $8. 
Mike Pilotti, KF3CD, 983 Crownpointe Ln,  
West Chester, PA 19380; 610-696-5040; 
kf3cd@arrl.net; www.marc-radio.org.

Pennsylvania (Lehman) — Jul 1 
D H R T V
8 AM. Spr: Murgas ARC. Luzerne County 
Fairgrounds, Rte 118. Hamfest and 
Computerfest. TI: 146.61 (82.5 Hz). Adm: $7. 
Tables: advance $15 (inside), door $20. Herb 
Krumich, K2LNS, 311 Meadow Run Rd,  
Wilkes-Barre, PA 18702; 570-829-2695; 
wa2fgk@yahoo.com; www.qsl.net/k3ytl.

Pennsylvania (Somerset) — Jul 8 
D F H R T V
8 AM-1 PM. Spr: Somerset County ARC. 
Somerset County Technology Center,  
281 Technology Dr. TI: 147.195 (123 Hz).
Adm: $5. Tables: Free. Stew Saylor, AK3J, 

156 Sequoia Ln, Apt 1, Friedens, PA 15541; 
814-444-0637; ssaylor@earthlink.net; 
www.k3smt.org.   

South Dakota (Spearfish) — Jun 9 
F H R S T V

8 AM-2 PM. Spr: Hams in the Hills ARS. United 
Methodist Church, 845 N 5th St. Homebrew and 
QSL Contests. TI: 146.16 (146.2 Hz). Adm: $5. 
Tables: $5. Joanna Jones, KD7GLY,  
10559 W Highway 14, Spearfish, SD 57783;  
605-450-0121; Joanna_Jones@yahoo.com; 
www.hamsinthehills.org. 

Tennessee (Mountain City) — May 26 
D H V

8 AM-noon. Spr: Johnson County ARC. 
National Guard Armory, 1923 S Shady St.  
TI: 146.61 (103.5 Hz). Adm: $3. Tables: $5. 
Erik Iddings, KF4KRK, 162 Buckshot Ln,  
Mountain City, TN 37683; 423-727-7793;  
erikwi@yahoo.com.

Virginia (Manassas) — Jun 10 
D F H Q R S T V

6 AM. Spr: Ole Virginia Hams ARC. Prince 
William County Fairgrounds, 10624 Dumfries 
Rd. 38th Annual Hamfest. TI: 146.97, 442.2, 
442.5125. Adm: advance $7, door $8. Tables: 

$30. Donald Blasdell, W4HJL, 9727 Loudoun 
Ave, Manassas, VA 20109; 703-369-2877; 
w4hjl@aol.com; www.w4ovh.org.

MOBILE AMATEUR RADIO 

AWARDS CLUB CONVENTION

July 4-7, Vancouver, WA

R S

The Mobile Amateur Radio Awards Club 
Convention (44th Annual MARAC National 
Convention), sponsored by the Mobile Radio 
Operators, will be held at the Red Lion Hotel at 
the Quay, 100 Columbia St. Features include 
County Hunting forums, several tours, Thursday 
BBQ, Saturday Banquet. Registration fee is 
$35. Contact Philip Yasson, AB7RW, 13208 NE 
5th Ave, Vancouver, WA 98685; 360-574-1152; 
ab7rw@arrl.net; www.marac.org.

Wisconsin (Oak Creek) — Jul 7 D F R

6:30 AM-2 PM. Spr: South Milwaukee ARC. 
American Legion Post #434, 9327 S Shepard 
Ave. 45th Annual Swapfest. TI: 146.58. Adm: $5. 
Robert Kastelic, WB9TIK, 7410 S Clement Ave, 
Oak Creek, WI 53154; 414-764-3871;  
wb9tik@sbcglobal.net; www.qsl.net/wa9txe. 

Jennifer Melfi, KC2TMA,  
Receives Special Service Citation
On August 27 and 28, 2011, for 28 hours during 
Tropical Storm Irene, 13 year old Jennifer Melfi, 
KC2TMA, assisted the Town of Babylon (New York) 
Emergency Operations Center calling for volunteers 
on the radio several hours before the storm struck. 
She tirelessly provided emergency communications, 
relaying information about shelters and highways to 
Town of Babylon officials, Red Cross shelters and 
other nets throughout Long Island.

In January, Senator Owen H. Johnson (D-4), pre-
sented her with a much deserved Citation at the Ham 
Radio University event at Briarcliff College in Beth-
page, New York. The citation states, in part, “Age 
does not play a factor in one’s ability to volunteer 
their time to serve one’s community. This citation 
recognizes your outstanding community service to 
the residents of the Town of Babylon, may you be an 
inspiration to others who follow in your footsteps.” 
— Peter Portanova, WB2OQQ

Strays

Recognized at Ham Radio U: ARRL member Jennifer Melfi, KC2TMA, of Babylon, New 
York receives a Special Service Citation from state senator Owen H. Johnson (in the red 
tie) for her volunteer efforts to prepare for and then deal with the Tropical Storm Irene 
emergency. From the left: Tom Carrubba, KA2D, HRU chairman; John Melfi, W2HCB, 
Great South Bay ARC president; KC2TMA; Senator Johnson; Mike Lisenco, N2YBB, NYC/
LI Section Manager, and Norm Fusaro, W3IZ, from ARRL Headquarters. [Diane Ortiz, 
K2DO, photo]
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75, 50 and 25 Years Ago

Al Brogdon, W1AB

June 1937
 The cover photo shows two hams operating their portable station 

from the open trunk of a car.
 The editorial speaks of the need for accurate signal reporting and 

log keeping. 
 E. S. Van Deusen, W3ECP, describes his new baby, “A Complete 

Dry-Battery Portable Station with Crystal-Controlled Transmitter.”
 William Jacobs, W4CVQ, tells about his version of “A Battery-

Operated Rig of Proved Performance” (the proved performance 
was during the recent severe flooding of the Ohio River).
 In “And Now We Have Full-Range Superhet Selectivity,” James 

Lamb describes his simple electromechanical I.F. filter that pro-
vides continuously variable bandwidth from 10 cycles to 10 Kc.
 Earl Anderson, W8UD, brings us “A Three-Stage Transmitter Unit 

for 1.75- to 30-Mc. Output.”  The breadboard rig with plug-in coils uses a 6L6G oscillator,  
a T20 multplier, and a T55 final.
 Mel Williams, W9DNP, provides details on “The 100-Foot Lattice Tower at W9DNP.” The 

400-pound tower was designed by W8KAZ, an engineer who designs highway bridges, 
and built using 1 × 2-inch pine lath. 
 E. C. Hughes, W3EHJ, gives us some “Frank Talk about This Business of Transmitting 

Tube Ratings.”
 James Millen, W1HRX, presents “A 500-Watt 14- and 28-Mc. Amplifier” that uses a single 

RK37 to drive a pair of RK38s in push-pull.

June 1962
 The cover cartoon by Gil, W1CJD, shows the Podunk Hollow gang 

happily and energetically reaching their Field Day site… it makes 
us wonder what next month’s cover will show. 
 The editorial assures us that home brewing has not become a lost 

art, contrary to many comments you hear among hams nowadays.
 E. C. Kunze, W0WVM, writes about “Space-Age Antenna Ideas,” 

giving us practical hints about antennas for Oscar, Echo or 
Moonbounce arrays.
 In “Recent Trends in Receiver Front-End Design,” E. A. Andrade, 

W0DAN, discusses noise figure and cross-modulation characteris-
tics of tube and transistor front ends.
 Lew McCoy, W1ICP, tells about “A Novice ‘Gallon’ or General 

150-watter” that covers 80 through 10 meters with a two parallel 
6GJ5s in the final.
 Halford Greenlee, W3AXF, presents “A Transistor Transceiver for 

6 Meters,” a small hand-carried package that delivers ¼ watt of n.b.f.m.
 Ed Tilton, W1HDQ, shows and tells us how to make “No-Holes V.H.F. Mobile Installations.”
 An item in “Strays” reports that WA2QAO has two licensed sons — WA2SLY and WA2RAT.

June 1987
 The cover photo of the Atlanta skyline reminds us of the upcoming 

National Convention to be held there next month. Earphones on a 
peach were added by N2EST/4.
 The editorial again addresses the question of what we can do to 

thwart the FCC’s proposal to take part of the 220 MHz band away 
from amateurs.
 Steven Powell, W2CXM tells us how to turn an $18 weather radio 

into a 2-meter scanning receiver, in “The W2CXM 2-Meter Cube 
Receiver and Scanner.” (W2CXM is the call sign of the Cornell 
University ARC.)
 Warren Dion, N1BBH, tells us how we can use “A New Chip for 

Charging Gelled-Electrolyte Batteries.”
 In “Build Your Own MCM ICs,” Doug DeMaw, W1FB, explains how 

we can lay out and build mini circuit modules.
 David Newkirk, AK7M, gives the Novices some “Plain Talk about Voice Operation.”
 Steve Mendelsohn, WA2DHF, and Richard Moseson, N2BFG, report on the good work of 

the “Silent Angels: Amateur Radio in the New York City Marathon.”
 “Up Front in QST” notes that the television hit show Jeopardy posed the answer, “If some-

one refers to you by your call sign, such as K8IGW, your hobby is this.” K8IGW’s son 
N6DIW is a writer for the show. Happily, a contestant scored with the correct question! 

Field Organization Reports

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:  
ENY, EWA, KS, MDC, MI, MN, MO, MT, ND, NLI, NM, NNJ, NTX, 
OK, SD, SFL, STX, SV, WV.

Section Traffi c Manager Reports
The following Section Traffi c Managers reported:  AK, AL, AZ, 
CO, CT, EB, EPA, EMA, ENY, EWA, GA, IL, LA, LAX, MDC, 
ME, MI, MN, MS, NFL, NE, NLI, NNJ, NTX, OH, OK, OR, ORG, 
SD, SFL, SJV, SNJ, STX, TN, UT, VA, WCF, WI, WNY, WV, WY.

The BPL is open to all amateurs in the US, Canada and US 
possessions 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 qualifi ers and their monthly BPL 
total points follow.
W5KAV 3784, KK3F 1997, N1IQI 1672, WB9FHP 1561, WB5NKD 
1493, K6HTN 1048, K7BDU 877, WB2FTX 874, KW1U 836, 
K6FRG 800, NX9K 780, N9VC 766, W8UL 759, WB9JSR 581, 
WØRJA 558, W9WXN 521.
The following station qualifi ed for BPL with Originations plus 
Deliveries: K8LJG 107, NM1K 103.
The following stations qualifi ed for BPL in February but were not 
listed previously in this column:  W5KAV 4315; K7BDU 1102.

Public Service Honor Roll
This listing recognizes radio amateurs whose public 
service performance during the month indicated 70 or 
more points in six categories. Details on the program are at 
this web page: www.arrl.org/public-service-honor-roll.

877
K7BDU

520
W5KAV

406
AE5VY

403
W7FQQ

375
KT5SR

362
WB8RCR

352
KI4KWR

345
KØIBS
KT2D

330
N9VC

325
KA2ZNZ

310
KA4IZN

300
NX9K

285
WA9LFO

280
KB2ETO

275
W5DY

271
KC5ZGG

270
K2DYB

265
W2MTA
WA2PUU

260
K8RDN
KC8RTW

248
WB9FHP

225
WD9FLJ

224
W4CAC

210
K2HAT

202
WD8USA

200
KB5SDU
KB2KOJ

195
KC2SFU

194
KB5PGY

190
KK5NU

187
W9WXN
K2ABX

180
N8IO
W7JSW

178
WA2BSS

175
KB2BAA

173
VE7DXD

170
WB9JSR

165
W4DNA

161
KC8QWH

160
KE5HYW
KGØGG

159
KB8RCR

155
K6HTN

150
KØVTT
KK3F
WK4P
N8OSL

147
K5CRX
W3CB

146
K4BEH

145
K1PJS
N7CM

142
K7OAH

141
WS6P

140
W8IM
NM1K
K7BFL

136
KJ4JPE

135
W3YVQ
K7EAJ
KB2YAA

130
WØLAW
K6JT
WE2G
WB2FTX
W8DJG
KA8ZGY
K4IWW
KW1U

125
AG9G
N2GJ
N2WKT
K2TV

124
W2LIE

121
AF9W

120
KT4YA
KA4FZI
K9LGU
N2JBA
KB2RTZ
NN7H
W8UL
WA3EZN
KD8KWG
KB3LNM
WI2G
WB8WKQ

117
WB8YYS

116
W2DWR

115
N8CJS
KB1NMO
N7IE

110
N1IQI
N1LKJ
N7EIE
W7QM
N9MN
KE4CB
KC5OZT
KF5IOU
WA5LOU
AA2SV
WA2NDA
N5NVP
WB8HHZ
K3RC
K4BG
K4GK
WB6OTS
N7XG
N7YSS
KB1RGQ
W2EAG
W4TTO
W7GB
NX8A

108
WA4UJC

106
KC2SYM

105
N4ELI
K6FRG
KF7GC
KD2AMW

102
NA7G

101
KØLQB
KD8EBY

100
KA1G
NU8K
K4SCL
N5OUJ
WB9WKO
W9BGJ
N1JX
WB8SIQ
WG8Z
WD8Q
AA3SB
K3IN
WØCLS
NØMEA
WAØVKC
WB6UZX
N3SW
W3TWV
K8VFZ

98
K2GW

97
N2RDB
KJ7NO

95
K4JUU

94
KK7DEB
WB8R

93
WM2C

91
NC3F
N8FVM

90
N1TF
KI4AAN
W3GQJ
KJ4HGH
KZ8Q
N5RL
N2VC
W2CC
W5CU
KB8HJJ
N8DD
W8MAL
KD8CES
N3ZOC
WB4BIK
KD8QPF
WD8BCS

88
W5GKH

87
KE5YTA
KK7TN

86
WØRJA
N2DW
NA9L

KD8LZB

85
W4VAM

84
KB9KEG

83
N9WLW
WB3FTQ

81
K6RAU
W8CPG

80
K7MQF
K8KV
WB4RJW
K5AXW
KB5KKT
KB7RVF
KØDEU
NIØI
NØMHJ
KFØXO
KCØZDA
KJ4RUD
KC8BW
KD8CYK

79
WDØGUF
N5ASU

78
W9LW
W9MBT
NS8Y
N2RTF
W8QZ

77
KAØDBK
K4VWK

76
KB3LFG

75
W5XX
WB8TQZ

73
KC2EMW

72
N2VQA

71
KD8AAD

70
K2UL
K4MSG
N2YJZ
KC2UMX
K7FLI
KDØAYN
KØDLK
NØDUW
NØDUX
WØFUI
N3NTV
KØPTK
KØRXC
KD7ZUP

Brass Pounders League

MARCH 2012

The following stations qualifi ed for PSHR in previous months, 
but were not recognized in this column: (Feb) W5KAV 540, 
W7FQQ 318, VE7DXD 170, K7BFL 140, K7BDU 110, W7GB 
110, KC4PZA 74.



QST – Devoted Entirely to Amateur Radio     www.arrl.org     June 2012  101

It is with deep regret that we record the passing of these amateurs:

Life Member, ARRL

Note: Silent Key reports must confirm the death 
by one of the following means: a letter or note 
from a family member, a copy of a newspaper 
obituary notice, a copy of the death certificate, 
or a letter from the family lawyer or the executor. 
Please be sure to include the amateur’s name, 
address and call sign. Allow several months for 
the listing to appear in this column.

Many hams remember a Silent Key with a me-
morial contribution to the ARRL Foundation or 
to ARRL. If you wish to make a contribution in a 
friend or relative’s memory, you can designate 
it for an existing youth scholarship, the Jesse A. 
Bieberman Meritorious Membership Fund, the 
Victor C. Clark Youth Incentive Program Fund, or 
the General Fund. Contributions to the Foundation 
are tax-deductible to the extent permitted under 
current tax law. Our address is: The ARRL Foun-
dation Inc, 225 Main St, Newington, CT 06111.

Silent Keys

Silent Keys Administrator, sk@arrl.org

N1AXQ Beers, William A., Bedford, NH
W1BIH Thompson, John H., Plymouth, MA
W1CUB Lindsay, Ronald P., Bethel, CT
W1GHK Mason, Carl L. Jr, Augusta, ME
K1HDO Cote, Maurice R., Nashua, NH
K1NZ Curwen, William L., Westwood, MA
K1ODY Tonucci, Robert M., Shelton, CT
KB1RPP Magee, Donna, Waterford, CT
K1VFG Hall, Nathan E., South China, ME
N1VSS Johansmeier, James E., Benton, ME
K1VVM Vigars, Brian J., Salem, NH
N1WWS Martin, Michael N., Belmont, NH
WO1Z Guptill, Frank E., Hartland, CT
N2BOX Prochilo, Patrick T., Amesbury, MA
N2CTJ Addison, Mark, Shrewsbury, MA
K2DOV Davison, Charles H., 
  Monroe Township, NJ
WA2DSZ Woerner, Ruth, Oradell, NJ
W2EFH Krey, Arthur W., Trenton, NJ
W2ERS Carlson, Roger W., Fort Pierce, FL
WA2FDK Goetz, John “Jack” A., Reno, NV
WA2FGA Marder, Milt, Mount Laurel, NJ
W2FGD Fricklas, Marvin T., Freeport, NY
WB2FWR Schlick, Erma F., Horseheads, NY
K2GEE La Paugh, Arthur E., Interlachen, FL
WB2GRY Hotaling, Richard E., West Coxsackie, NY
W2GXE Hatfield, George W., Oneida, NY
WA2KFH Carpenter, William E., Dothan, AL
K2KVT Madaffore, Frank V., North Brunswick, NJ
WA2MVT Brennan, Martin G., Wichita, KS
WA2MWT Adams, Michael F., Ramsey, NJ
KB2NZ Lawlor, James J. Jr, North Port, FL
KA2OQB Alamond, Daniel E. Sr, Whitesboro, NY
W2PAU Brown, E. M., Riverton, NJ
W2PCZ Phillips, Americo V., Montville, NJ
KB2QI Wood, Allen J., Schenectady, NY
WA2QMT Benjamin, Sophia A., 
  North Syracuse, NY
K2RBR Seifridsberger, Gerald J., 
  Hoosick Falls, NY
N2RLA Weyrauch, John J., Norwich, NY
AA2UU Coulehan, Robert E., Dobbs Ferry, NY
NI2Y Longo, Gerald, Saratoga Springs, NY
K3AV Enge, Francis J., Harrogate, TN
N3EQK Rudinoff, Ron, Wilmington, DE
KB3EVO Myers, Robert A., Altoona, PA
KA3HMS Maurits, William “Bill,” Bel Air, MD
KE3HT Ertl, Timothy P., Dalton, MA
K3IVI Urban, Charles T., Paoli, PA
N3LD Driscoll, Lee G., York, PA
K3OOB Vandegrift, John F., Ivyland, PA
N3TME King, Douglas W., Hellertown, PA
W3WBF Franklin, William B. III, Crisfield, MD
KC3YT Willis, William, Stanton, DE
W3ZX Harris, David E., State College, PA
KC4AAQ Johnson, Alan B., Jackson, MI
KC4CAK Henley, George S., Richmond, VA
KK4CHN DiRenzo, Patrick, Palm Coast, FL
AD4CO Dovenbarger, Ralph H., Canton, OH
K4CRN Michaels, Willis A. Jr, Montgomery, AL
K4CS Scruggs, Clyde, Sebring, FL
AF4DC Apperson, Ronald, Hardinsburg, KY
W4EA Nixon, James “Dan,” Loganville, GA
W4FAL Lynch, Frank A., Raleigh, NC
KQ4FE Till, Paul E., Pensacola, FL
W4FF Fugle, Frank L., Fort Myers, FL
W4GHQ Bregman, Allyn, Catawba, SC
K4GNS Baker, William E., Glen St Mary, FL
W4GRM Mc Kinney, Gordon R., Heflin, AL
AC4GS Southard, George G. D., 
  Coral Springs, FL
WA4HPS Potts, William H. Sr, Jacksonville, FL
KT4HV Coulter, Roger L., Radford, VA
W4HV Van Winkle, Michael A., 
  Mount Carmel, TN
WD4HZQ Bennett, John W., Collierville, TN
WA4IUN Chappell, John H., Charlottesville, VA
WO4K Kennedy, William C., Mt Dora, FL
K4KEP Miner, Boyd S., Gray Court, SC

WB4LJF Newman, Posey B., Reed, KY
W4LVA Lochman, Curtis V., Melbourne, FL
KD4MOA Hassler, W. W., Tallahassee, FL
WB4NBP Smith, Steve A., Gadsden, AL
KJ4NDM Carson, Alan R., Spring Hill, FL
KD4OIC Redden, William A., Phenix City, AL
KK4OY Smith, Charles E., Soddy Daisy, TN
N4PEJ Baumgartel, Robert E., Louisville, KY
N4PIE Rountree, Clement L., Brooksville, FL
KT4PY Holwerda, Richard G., Titusville, FL
K4RAZ King, Thomas D., Coconut Creek, FL
W4RFK Tucker, Robert W. Jr, Orlando, FL
WB4RLS Moser, James F., Kannapolis, NC
KD4SSY Williams, James M., Gray, KY
W4SVA Carlisle, Francis J., Birmingham, AL
W4TG Chase, J. Harvey, Haddock, GA
WA4TOW Whitley, Lola B., Powell, AL
KE4UEM Roraback, George D., Fayetteville, NC
K4VXT Jordan, Robert B., Greensboro, NC
WA4WRZ Culpepper, Wilbur G. Jr, Portsmouth, VA
AG4XL Neal, Jimmy D., Louisville, KY
W4YSH Klace, Frank J., Clearwater, FL
KJ4YX Moylan, Patrick C., Pompano Beach, FL
KD5AGB Collins, Fred J., Denham Springs, LA
KC5ART Brockwell, Robert W., Marion, AR
K5BFU Langford, William W., DeBerry, TX
KG5CP Sullivan, Morris E., San Antonio, TX
N5EFY McCormick, Stanley I., Baird, TX
AB5ET Graham, Toy B., Oklahoma City, OK
K5GIC Pate, O. L., Bryan, TX
N5HV Jones, Columbus W., Farmington, NM
WA5IMK Marrs, Hayden W. Jr, Oklahoma City, OK
N5IOU Doepp, William C., San Angelo, TX
KA5JCI Siebert, G. L., Waco, TX
K5JM Morris, James R., Princeton, TX
K5NCH Heath, Nathan C., Richardson, TX
WB5OTD Cagle, Ashley, Lawton, OK
WA5OYK Warner, Clyde S., Grapevine, TX
KD5QVO Hardman, Thomas J. Sr, Pasadena, CA
W5RAY Wurdelman, Raymond W., Sartell, MN
WA5REL Davis, Phillip G., Dibble, OK
WA5SWC Peters, Lynn W., Kingsville, TX
K5TAD Zaffater, Norman A. Sr, Shreveport, LA
W5TED Toland, Ted D., Longview, TX
W5TKP Grabowski, Robert J., Ozark, AR
W5VDR Stafford, Charles W., Coleman, TX
WB5VPT Simon, John R., El Paso, TX
W5YI Maia, Frederick O., Arlington, TX
WB6CTO Kiedrowski, Dave, 
  Rancho Cucamonga, CA
W6EYU Fenn, A. E., Fresno, CA
K6HLY Beaumont, Mervyn C., Quail Creek, CA
WW6I Pehrson, David L., Livermore, CA
W6IMX Calderwood, Kenneth B., 
  Sacramento, CA
KC6KFD Guldenbrein, Todd H., Vallejo, CA
N6LFD Baginski, Mark E., Martinez, CA
K6LPL Gardner, David, Marina Del Rey, CA
KA6LVA Garbin, Edmund V., Hayward, CA
KH6LW Wolff, Loren J., Hilo, HI
KX6M Peterson, Carl A., Elk Grove, CA
N6QB Hairston, Richard M., Napa, CA
W6QEE Hills, Arnold H., Orland, CA
W6RQV Reinke, Donald, Canyon Country, CA
K6SRF Mills, Allen C., Olivehurst, CA
N6WR Noble, Armond M., Sacramento, CA
N6XVP Petty, Richard S., Clear Lake, CA
K6YVQ Tyler, John M. Jr, Arcadia, CA
K7ARS Nigro, Bert A., Renton, WA
WG7B Clark, Nollie “John” A., Spokane Valley, WA
KE7CG Waesche, William L., Fairfax, VA
N7DYX Chadwick, Geoffrey M., Miles City, MT
KI7FR Wilkinson, Matthew D., Salem, OR
KA7FUL Revoir, Joseph L., Klamath Falls, OR
K7GOE Laddusaw, Gerald D., Vancouver, WA
W7HS Phillips, Alvin M., Ogden, UT
WA7IAY Tami, Peter V., Portland, OR
KK7IZ Godsey, Lloyd W., Mesa, AZ
W7KGQ Clayton, Joseph T., Snohomish, WA

KA7KSN Haughton, Daniel C. Jr, Yakima, WA
AD7LB Rosenberg, Robert, Selma, OR
*W7OSI Felt, Sharrol T., Salt Lake City, UT
W7OVJ Prouty, John F., Everett, WA
AD7PK Tvrdy, Jimmie J., Donald, OR
W7POC Hansma, A. J., Portland, OR
N7QBU Capron, Robert E., Farmington, UT
W7TED Axtell, Ted C., Puyallup, WA
W7UVH Colson, Gene A., Olympia, WA
N7VFT Shaw, Norman J., Phoenix, AZ
N7ZKU Miller, Kenneth C., Corvallis, OR
KC8AUE Calkins, David O., Fife Lake, MI
KD8CDI Vander Zand, Dennis R., Greenville, MI
W8CFF Felton, Charles F. Jr, Naples, FL
WB8CGX Fannon, Robert D. Jr, Hilliard, OH
NT8F Steward, Francis T., Chelsea, MI
W8FSQ McPike, Francis I., Edgerton, OH
W8GED Sheffield, Paul H., Midland, MI
KD8GKN Jones, John G., Rayland, OH
N8JH Hogue, Jerry H., Bloomingdale, MI
K8JXE Green, Robert T., Clayton, OH
W8MHX Buker, John E., Pensacola, FL
N8MPX Prokop, John M., Winterville, NC
W8MXR Luhn, Paul J., Cincinnati, OH
WB8MYT Reynolds, Calvin C., Carlisle, OH
N8NLI Ellis, Robert R., Dearborn, MI
KA8OWI Clark, Dennis, Toronto, OH
W8PCZ Perrin, Robert B. Sr, Ruskin, FL
K8SHE Sentman, Roger L., Troy, OH
KB8SXG Klackner, Ronald C., Greenville, OH
KC8TLA Opphile, Walter F., Newcomerstown, OH
N8UPB Garcia, Asencion, Clyde, OH
WB8VPC Davis, Lawrence A., Lakemore, OH
WA8ZTQ Kreer, John B., East Lansing, MI
KC9ADS Stillo, Charles F., Weeki Wachee, FL
K9AGK Dalton, Charles, Floyds Knobs, IN
KC9CDR Roberts, David L., Monticello, IN
K9CNR La Busier, John B., Ashley, IL
W9DLC Cox, Debra, Brazil, IN
W9DRO Hayes, Vernon L., Florence, AZ
W9DYG Borcherdt, Fred R., Milwaukee, WI
KA9EDR Crumrine, Leo C., Wheatfield, IN
WB9FAD Hill, George Jr, Indianapolis, IN
N9FNK Harrington, William M., Fort Wayne, IN
W9JEK Jensen, Wilbur H., Stoughton, WI
K9KWS Stephenson, Kenneth W., Gurnee, IL
W9MGI Watson, John W., Preemption, IL
WB9OAY Humbert, James C., Aurora, IL
N9PVT Blount, Alan, Palos Park, IL
KC9RYG Jadack, Leroy B., Nekoosa, WI 54457
W9TAX Reiman, Elliott E., Chester, IL
WA9TWA Borkowski, Charles T., Chicago, IL
W0APS Catlin, Arthur B., Stanton, NE
KA0AQR Andrews, John L., Lee’s Summit, MO
W0DOS Nicholson, Regina D., Long Beach, CA
W0GXN Moeller, James M., East Hampton, NY
KC0HXR Westervelt, Larry E., Scottsbluff, NE
W0LCT Kirby, Richard C., Sequim, WA
N0MO Gerson, Frederick E., Springfield, MO
W0NKY McMahan, Jesse T. IV, Boonville, MO
K0RPC Pohl, Raymond M., Hastings, NE
W0SDX Brown, Harlow F., Grand Junction, CO
K0SMS Hawkins, Ralph G., Springfield, MO
N0UCK Balters, Robert B., Omaha, NE
ZL1AMO Wright, Ron W., Auckland, New Zealand
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FT-897D VHF/UHF/HF Transceiver

• HF/6M/2M/70CM • DSP Built-in
• HF 100W (20W battery)
• Optional P.S. + Tuner  • TCXO Built-in

Call Now For Our Low Pricing!

FT-2000/FT2000D  HF + 6M tcvr

• 100 W w/ auto tuner  • built-in Power supply
• DSP filters / Voice memory recorder
• 200W (FT-2000D)
• 3 Band Parametric Mic EQ  • 3 IF roofing filters

Call For Low Pricing!

FT-8800R  2M/440 Mobile

• V+U/V+V/U+U operation
• V+U full duplex  • Cross Band repeater function
• 50W 2M 35W UHF
• 1000+ Memory channels
• WIRES ready

Call Now For Low Pricing!

FT-950  HF + 6M TCVR

• 100W HF/6M
• Auto Tuner built-in
• 3 roofing filters built-in
• DMU-2000 Compatible

Call Now For Low Pricing!

VX-7R/VX-7R Black
50/2M/220/440 HT

• Wideband RX - 900 Memories
• 5W TX (300mw 220Mhz)
• Li-Ion Battery
• Fully Submersible to 3 ft.
• Built-in CTCSS/DCS
• Internet WIRES compatible

Now available in Black!

VX-6R
2M/220/440HT

• wideband RX – 900 memories
• 5W 2/440 , 1.5W 220 MHz TX
• Li-ION Battery  -  EAI system
• Fully submersible to 3 ft.
• CW trainer built-in

NEW Low Price!

VX-8DR/VX-8GR
50/144/220/440 (VX-8DR)
2m/440 w/ Built-in GPS (VX-8GR)

• 5w (1w 222 Mhz VX-8DR only)
• Bluetooth optional (VX-8DR only)
• waterproof/submersible 3 ft 30 mins
• GPS/APRS operation optional
• Li-ion Hi-capacity battery
• wide band Rx

FT-857D
Ultra compact HF, VHF, UHF

• 100w HF/6M, 50w 2M, 20w UHF
• DSP included  • 32 color display
• 200 mems  • Detachable front panel (YSK-857 required)

Call for Low Price!

FT-7900R  2M/440 Mobile

• 50w 2m, 45w on 440mHz
• Weather Alert
• 1000+ Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

FT-450D  HF + 6M TCVR

• 100W HF/6M   • Auto Tuner built-in   • DSP Built-in
• 500 Memories   • DNR, IF Notch, IF Shift

Call Now For Special Pricing

WORLDWIDE DISTRIBUTION
®

Check out the
latest Hot Summer Specials
from YAESU
Yaesu coupons expire 6/30/12

FTM-350AR 2m/440 Dualband

• 50W 2m/440† - 1 watt 220Mhz
• TNC built-in, Bluetooth capable
• Band scope built-in
• 500 Memories

FTDX5000MP200w HF + 6M Transceiver

• Station Monitor SM-5000 Included
• 0.05ppm OCXO included
• 300 Hz Roofing filter included
• 600 Hz Roofing filter included
• 3 kHz Roofing filter included

ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(877) 520-9623
Jerry, N5MCJ, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(877) 892-1749
Jon, K6WV, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Bill, KA3IXF, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 765-4267
Bill, K7WCE, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444-9476
John, WØIG, Mgr.
denver@hamradio.com

PHOENIX, AZ
10613 N. 43rd Ave, 85029
(602) 242-3515
(800) 559-7388
Gary, N7GJ, Mgr.
Corner of 43rd Ave & Peoria
phoenix@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville,
   1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr. 22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit 161, I-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KI1M, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

VX-8GR
only



ANAHEIM, CA  
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA  
1525 W. Magnolia Bl., 91506
(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between   
S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA  
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA  
5375 Kearny Villa Rd., 92123
(858) 560-4900
(877) 520-9623
Jerry, N5MCJ, Mgr. 
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA  
510 Lawrence Exp. #102
94085
(408) 736-9496
(877) 892-1749
Jon, K6WV, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE 
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Bill, KA3IXF, Mgr.
RT.13 1/4 mi., So. I-295
delaware@hamradio.com

PORTLAND, OR  
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 765-4267
Bill, K7WCE, Mgr.
Tigard-99W exit 
from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO  
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444-9476
John WØIG, Mgr. 
denver@hamradio.com

PHOENIX, AZ  
10613 N. 43rd Ave., 85029
(602) 242-3515
(800) 559-7388
Gary, N7GJ, Mgr.
Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA  
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA  
(Near Washington D.C.)
14803 Build America Dr.
22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit 161, I-95, So. to US 1
virginia@hamradio.com

SALEM, NH  
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KI1M, Mgr.
Exit 1, I-93;  
28 mi. No. of Boston
salem@hamradio.com

WORLDWIDE DISTRIBUTION

®

World’s 

LARGEST HAM 
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 in stock for quick 

delivery

  
#1
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Service

DISCOVER THE POWER OF DSP WITH ICOM!

 

D-STAR

EXPERTS!

IC-7000

s160-10M/6M/2M/70CM
s�X$30s$IGITAL)&lLTERS
s$IGITALVOICERECORDER
s���vCOLOR4&4DISPLAY

*Except 60M Band. **Frequency coverage may vary. Refer to owner’s manual for exact specs. ***Tested to survive after being under 1m of water for 30 minutes.       
*1 AA Alkaline batteries not included, radio comes with a AA alkaline battery tray. *2 For shock and vibration. *3 Optional UX-9100 required. Instant savings, gift 
certificates and Icom mail-in rebates expire 6/30/12. Contact HRO for promotion details. QST JUNE 2012. The Icom logo is a registered trademark of Icom Inc. 70009

IC-7800 All Mode Transceiver

s����- ���7s&OUR��BIT)&$30S���BIT!$�
$!CONVERTERSs4WOCOMPLETELYINDEPENDENTRECEIV-
ERSs���D"M�RDORDERINTERCEPTPOINT

IC-7600 All Mode Transceiver

s���7(&��M4RANSCEIVER�GENCOV� RECEIVER s$UAL
$30��BITs4HREEROOlNGlLTERS������KHZs���IN
WQVGA TFT displays(IRESREALTIMESPECTRUMSCOPE

 
s65W RF Output Power s4.5W Audio Output s
MIL-STD 810 G Specifications s207 alphanumeric 
Memory Channels sBuilt-in CTCSS/DTCS Encode/
Decode s$-3

IC-80AD  

s $34!2 $6MODE OPERATION s $2
(D-STAR repeater) mode s&REESOFTWARE
download s'03!MODEFOREASY
D-PRS operation

ID-880H 

s$34!2$6MODEOPERATIONs$2�$34!2REPEATOR	
MODEs&REESOFTWAREDOWNLOADs'03!MODEFOR
EASY$023OPERATIONs/NETOUCHREPLYBUTTON�$6
MODE	s7IDEBANDRECEIVER

2M Handheld Transceiver 

s�- ���7s,OUD"4,AUDIOOUTPUT
s-ILITARYRUGGEDs#LASSIC�-OPERATION

             

         

�7/UTPUT0OWER sFM Analog Voice 
or D-STAR DV Mode  sBuilt-in GPS 
Receiver s IPX7 Submersible s1,252 
Alphanumeric Memory Channels

IC-V8000 2M Mobile Transceiver

s �� WATTS s $YNAMIC -EMORY 3CAN �$-3	
s#4#33�$#3ENCODE�DECODEW�TONESCANs7EATHER
ALERT s7EATHER CHANNEL SCAN s ��� ALPHANUMERIC
memories 

IC-718 HF Transceiver

s�����-
 ���7 s��6OPERATION s3IMPLE TO
USEs#7+EYER"UILTINs/NETOUCHBANDSWITCHING
s $IRECT FREQUENCY INPUT  s  6/8"UILTIN s "AND
stacking register s)&SHIFT s���MEMORIES

IC-2300H VHF FM Transceiver

!NALOG�$IGITAL
Dual Bander
D-STAR

D-STAR

READY

!NALOG�$IGITAL
Dual Bander
D-STAR

IC-7700 Transceiver. The Contester’s Rig

s(&��MOPERATIONs���D"MULTRAHIGHINTERCEPT
POINT s )&$30�USERDElNEDlLTERS s���7OUTPUT
POWERFULLDUTYCYCLEs$IGITALVOICERECORDER

 
s�-���#- �7s7IDEBAND28���
K(Z�����-(Z

s1304 alphanumeric 
memories sDualwatch capability sIPX7 
Submersible*** sOptional GPS speaker 
Mic HM-175GPS

IC-92AD
!NALOG�Digital 
Dual Bander

D-STAR

READY

IC-7200 HF Transceiver

s�����-s���7s3IMPLE� TOUGHWITH )&$30
s!'#,OOP-ANAGEMENTs$IGITAL)&&ILTERs$IGITAL
4WIN0"4s$IGITAL.OISE2EDUCTIONs$IGITAL.OISE
"LANKERs53"0ORTFOR0##ONTROL

IC-2820H 

s$34!2�'03UPGRADEABLE�-���#-s�������7
2&OUTPUT LEVELSs28�����������������������
���������-(Z

s!NALOG�DIGITALVOICEWITH'03
�OPTIONAL54���	s���ALPHANUMERICMEMORIES

Dual Band 
FM Transceiver

IC-V80

All Mode
Transceiver

DSP
INSTALLED

Included with 

your purchase

IC-PW1 (&��-!MPLIlER

s �����-(Z��-!MP s �+7AMPLIlER s ����
DUTYCYCLE s#OMPACTBODYs$ETACHABLECONTROLLER
s!UTOMATICANTENNATUNER

ID-31A 
UHF Digital Transceiver

IC-9100 The All-Round Transceiver     

s(&���-(Z������� ����	-(ZAND����-(Z
3 
COVERAGEs���7ON(&�������-(Z���7ON���
����	-(Z���7ON����-(Z
3s$OUBLESUPERHET-
erodyne with image rejection mixer

D-STAR

READY
NEW

Expanded

StoreD-STAR

READY

 
$25

INSTANT SPRING 

SAVINGS!

 
$25

INSTANT SPRING 

SAVINGS!

 

$50
INSTANT SPRING 

SAVINGS!



COAST TO COAST
FREE SHIPPING

UPS - Most Items Over $100

Rapid Deliveries From
The Store Nearest To You!

AZ, CA, CO, GA,

VA residents add

sales tax.  Prices,

specifications,

descriptions,

subject to change

without notice.

Look for the
HRO Home Page

on the
World Wide Web

http://www.hamradio.com

COAST TO COAST
FREE SHIPPING

UPS - Most Items Over $100

Rapid Deliveries From
The Store Nearest To You!

COAST TO COAST
FREE SHIPPING

UPS - Most Items Over $100

Rapid Deliveries From
The Store Nearest To You!

Look for the
HRO Home Page

on the
World Wide Web

http://www.hamradio.com

NEW

EXPANDED

STORE!

June is Kenwood Month at HRO

TS-480SAT/HX HF+6M Transceiver

• 480SAT 100w HF & 6M w/AT
• 480HX 200w HF & 100w 6M (no Tuner)
• DSP built in
• Remotable w/front panel/speaker

Call Now For Your Low Price!

TM-281A 2 Mtr Mobile

• 65 Watt, 200 Mems, CTCSS/DCS
• Mil-Std specs, Hi-Quality Audio

Call Now For Special Low Price!

TS-2000 HF/VHF/UHF TCVR

• 100W HF, 6M, 2M  • 50W 70CM
• 10W 1.2 GHz w/opt UT-20 module
• Built-in TNC, DX packet cluster
• IF Stage DSP  • Backlit Front Key Panel

Call Now For Special Price!

TM-D710A 2M/440 Dualband

• 50w 2M & UHF    
• Optional Voice synthesizer
• 1000 memories   • Dual receive
• Advanced APRS Features
• Echolink ® Ready w/ 10 memories
• Built-in TNC   • Sky Command II+
• GPS  I/O Port
• Choice of Green/Amber LCD backlight

Call Now For Special Introductory Price!

TH-F6A
2M/220/440

• Dual Chanel Receive
• .1 - 1300 mHz (cell blocked) Rx
• FM, AM, SSB
• 5w 2M/220/440 TX, FM
• 435 Memories
• Li-Ion Battery

Call For Low Price!

Hot Summer Specials

From Kenwood
Kenwood instant coupons expire 6/30/12

TM-V71A 2m/440 Dual Band

• High RF output (50w)  • Multiple Scan
• Dual Receive on same band (VxV, UxU)
• EchoLink® memory (auto dialer)
• EchoLink® Sysop mode for node terminal ops
• Invertible front panel
• Choice of Amber/Green for LCD panel
• 104 code digital code squelch
• “Five in One” programmable memory
• 1,000 multifunction memory

Call Now For Your Low Price!

TH-K20A
2M Handheld

2m 5.5w •
VOX •
CTCSS/DCS/1750 Burst Built In •
Weather Alert •

Call For Special Low Price!

TS-590S  HF+6M Transceiver

• 100W HF + 6M
• 500Hz & 2.7Khz roofing filter
• built-in Auto Tuner
• best Dynamic Range in class
• 32 bit DSP

Call Now For Your Low Price!

ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(877) 520-9623
Jerry, N5MCJ, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(877) 892-1749
Jon, K6WV, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Bill, KA3IXF, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 765-4267
Bill, K7WCE, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444-9476
John, WØIG, Mgr.
denver@hamradio.com

PHOENIX, AZ
10613 N. 43rd Ave, 85029
(602) 242-3515
(800) 559-7388
Gary, N7GJ, Mgr.
Corner of 43rd Ave & Peoria
phoenix@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville,
   1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr. 22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit 161, I-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KI1M, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

TH-D72A
2m/440 HT with extended RX

• 5W TX, RX 118-524 Mhz,
   VxU, VxV, UxU
• APRS w built-in 1200/9600 TNC
• Built-in GPS, Built-in USB,
   digipeater
• Echolink compatible,
   Mil-Spec STD810

Call For Special Low Price!

$200.

Kenwood

Coupon

*

TS-2000

$225
Kenwood

Coupon

*

TS-2000X

$40.

Kenwood

Coupon

*

$250.

Kenwood

Coupon

*

TS-480SAT

$250
Kenwood

Coupon

*

TS-480HX

$25
Kenwood

Coupon

*

$25
Kenwood

Coupon

*

$15
Kenwood

Coupon

*



AZ, CA, CO, GA,

VA residents add

sales tax.  Prices,

specifications,

descriptions,

subject to change

without notice.

Look for the
HRO Home Page

on the
World Wide Web

http://www.hamradio.com

CALL TOLL FREE West............800-854-6046
Mountain......800-444-9476
Southeast......800-444-7927
Mid-Atlantic...800-444-4799
Northeast......800-644-4476
New England..800-444-0047

Phone Hours:
9:30 AM –
5:30 PM

Store Hours:
10:00 AM – 5:30 PM

Closed Sun.

Toll free, incl. Hawaii, Alaska, Canada; call routed to
nearest store; all HRO 800-lines can assist you, if
the first line you call is busy, you may call another.

CALL TOLL FREE West............800-854-6046
Mountain......800-444-9476
Southeast......800-444-7927
Mid-Atlantic...800-444-4799
Northeast......800-644-4476
New England..800-444-0047

Look for the
HRO Home Page

on the
World Wide Web

http://www.hamradio.com

C O R P O R A T I O N

REMOTE RIG

NEW

EXPANDED

STORE!

1 2  S T O R E  B U Y I N G  P O W E R

WORLDWIDE DISTRIBUTION
®

KPC-3 Plus/KPC-9612 Plus
High-performance, low power TNC.
Great for packet, and APRS compatible.

Call For Special Low Price!

KAM XL
• DSP modem offers great performance
  on Packet 300/1200,G-tor,Pactor, Amtor,PSK-31
• RTTY, Navtex, ASCII, Wefax, CW,
  GPS NMEA-0183 and more!

Call Now For Special Pricing!
Buy

From HRO,
 World’s Largest

U.S. Tower
Dealer

Detailed illuminated map shows time, time zone,
sun position and day of the week at a glance for
any place in the world.Continuously moving –
areas of day and night change as you watch.
• Mounts easily on wall.  Size: 34 1/2" x 22 1/2"

MA-40
40' Tubular Tower

Call For Latest
Pricing!

MA-550
55' Tubular Tower

Handles 10 sq.ft.
   at 50mph
Pleases neighbors
   with tubular
   streamlined look

Call For Latest
Pricing!

TX-455
55' Freestanding

   Crank-Up
Handles 18 sq. ft.

   @ 50 mph
No guying required

Extra-strength const.
Can add raising and
   motor drive acces.

Towers Rated
   to EIA Specifications

Other Models
   at Great Prices!

Call For Latest
Pricing!

Shown with
Optional
Rotor Base

All US Towers shipped by truck;
freight charges additional

HL-1.5KFX
• Fully Solid-state 1 KW HF 650W 6m
• Built-in Power supply (110 or 220v)
• 2 Ant ports selectable
• auto band switched w/ most
   ICOM/Kenwood/Yaesu tcvrs

CALL FOR ADDITIONAL THP PRODUCTS!

Now with 12m
and 10m built-in!
Complies with
new FCC rules!

FLASH!

ANAHEIM, CA
(Near Disneyland)
933 N. Euclid St., 92801
(714) 533-7373
(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(877) 892-1745
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(877) 520-9623
Jerry, N5MCJ, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(877) 892-1749
Jon, K6WV, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Bill, KA3IXF, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 765-4267
Bill, K7WCE, Mgr.
Tigard-99W exit
from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO
8400 E. Iliff Ave. #9, 80231
(303) 745-7373
(800) 444-9476
John, WØIG, Mgr.
denver@hamradio.com

PHOENIX, AZ
10613 N. 43rd Ave, 85029
(602) 242-3515
(800) 559-7388
Gary, N7GJ, Mgr.
Corner of 43rd Ave & Peoria
phoenix@hamradio.com

ATLANTA, GA
6071 Buford Hwy., 30340
(770) 263-0700
(800) 444-7927
Mark, KJ4VO, Mgr.
Doraville,
   1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr. 22191
(703) 643-1063
(800) 444-4799
Steve, W4SHG, Mgr.
Exit 161, I-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH
(Near Boston)
224 N. Broadway, 03079
(603) 898-3750
(800) 444-0047
Peter, KI1M, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

RRC-1258 MkII-S-Set
This set of interfaces allows remote control
of your Amateur Radio Station via Internet in a
user-friendly and cost effective way!

RemoteRig gives you control of the radio coupled with
crystal clear TX & RX audio and sending CW with your
own Paddle!

New! Now Stereo Version for Dual Receiver radios.

Works with all Computer-controllable radios from:
Alinco - Elecraft - ICOM - Kenwood - Yaesu

For radios with detachable front panels
no PC is required for:

TS-480HX/SAT; TS-2000 (RC-2000 req'd); IC-703/Plus

IC-706 series; DX-SR8T; IC-2820H; IC-R2500

Just simply insert your control box in place of your
front panel interconnect cable, place the body of the
radio on the remote end and you are on the air as if
you are there!

Extra Controller and Remote interface units sold
individually for multiple sites/users.

Now includes 12v power supply, $12.95 value!

Available exclusively

from all HRO Locations!



Continued on page 108

CD-ROM Collections

The ARRL Operating Manual. 9th Edition. Order No. 1093 ...................... $29.95
NEW! ARRL Repeater Directory® . 2012/2013 Edition. 
Pocket-sized. Order No. 5347 ..........ARRL Member Price $10.95 ............$12.95
Desktop Edition. Order No. 5485 ....ARRL Member Price $15.95 ............$17.95
NEW! TravelPlus for Repeaters™. 2012-2013 Edition. CD-ROM, Ver 16.0. 
Order No. 4678 ..............................................................................................$39.95
NEW! TravelPlus Mobile GPS™ Download. 2012/2013 Edition. 
Order No. 1371 .............................................................................................. $24.95
The ARRL DXCC List. July 2011 Edition. Order No. 7440 ..... $5.95
ARRL’s Hamspeak—A Dictionary for Radio Amateurs. 
Order No. 8423 ...............................ARRL Member Price $15.95 ................$17.95
DXing on the Edge. Order No. 6354 .................................. $19.95 ...............$29.95
RF Exposure and You. Order No. 6621 .......................................................... $22.95
50 Years of Amateur Radio Innovation. Order No. 0228 ........................... $39.95
50 Years of Amateur Radio CD-ROM. Order No. 3558 .............................. $22.95
NEW! Hints & Kinks for the Radio Amateur. 18th Edition. 
Order No. 5200 ...............................ARRL Member Price $19.95 ................$22.95
Low Profi le Amateur Radio. 2nd Edition. Order No. 9744 ..........................$19.95
The ARRL Field Day Handbook. Order No. 0885 ......................................$19.95
FCC Rules and Regulations. 2nd Edition. Order No. 1173 .......................... $5.95
Getting Started with Ham Radio. Order No. 9728 ..................................... $19.95
NEW! ARRL Software Library for Hams. CD-ROM, Ver 4.0 
Order No. 4364 ...............................ARRL Member Price $19.95 ............... $22.95
NEW! ARRL Software Library for Hams Download. Order No. 4364D ... $19.95
Remote Operating for Amateur Radio. Order No. 0992 ........................... $22.95
Amateur Radio on the Move. Order No. 9450 ............................................ $19.95
Storm Spotting and Amateur Radio. Order No. 0908 ............................... $22.95
ARRL’s Vintage Radio. Order No. 9183 ...................................................... $19.95
Your Introduction to Morse Code. Order No. 8314 ....................................$12.95
Two-Way Radios & Scanners for Dummies. Order No. 9696................... $21.99
Pocket Ref (by Glover). Order No. 1148 ..................................................... $12.95
Marine Amateur Radio. Order No. 9723 ..................................................... $12.95
Shortwave DX Handbook. Order No. 9953 ................................................ $34.95
A Year of DX. Order No. 0040 ............................................................................$20
The Complete DX’er. Order No. 9073 ......................................................... $19.95

ARRL Map of North America. 27” x 39”. 
Order No. 8977 ..........................................................................................$15
ARRL Map of the World (Azimuthal). 27” x 39”. 
Order No. 7717.............................................................................................. $15
ARRL Map of the World (Robinson). 26” x 34.5”. 
Order No. 8804 ..........................................................................................$15
ARRL Worked All States (WAS) Map. 11” x 17”. Order No. 1126 ............$3
The Radio Amateur’s World Atlas. Order No. 5226 .........................$12.95

 Technician Class

Operating and Reference

 General Class              (upgrade from Technician)

2011 Periodicals on CD-ROM. Order No. 5651 ................................ $24.95
2010 Periodicals on CD-ROM. Order No. 2001 ................................ $24.95
2009 Periodicals on CD-ROM. Order No. 1486 ................................ $24.95
2008 Periodicals on CD-ROM. Order No. 9406 ................................ $24.95
2007 Periodicals on CD-ROM. Order No. 1204 ................................ $19.95
2006 Periodicals on CD-ROM. Order No. 9841 ................................ $19.95
2005 Periodicals on CD-ROM. Order No. 9574 ................................ $19.95
2003 Periodicals on CD-ROM. Order No. 9124 ................................ $19.95
2002 Periodicals on CD-ROM. Order No. 8802 ................................ $19.95
2001 Periodicals on CD-ROM. Order No. 8632 ................................ $19.95

1999 Periodicals on CD-ROM. Order No. 7881 .......................................... $19.95
1997 Periodicals on CD-ROM. Order No. 6729 .......................................... $19.95
1996 Periodicals on CD-ROM. Order No. 6109 .......................................... $19.95
Callbook CD-ROM. Winter 2012 Edition. Order No. 3683 ............................... $49.95
HamCall™ CD-ROM. Order No. 8991 ............................................................. $49.95

RSGB Amateur Radio Operating Manual. Order No. 2300 ......................$29.95
NEW! RSGB Amateur Radio Mobile Handbook. Order No. 5225 ............$19.95
RSGB IOTA Directory. 2011 Edition. Order No. 0032 .................................$19.95
RSGB 6 Metre Handbook. Order No. 0340.................................................$24.95
RSGB LF Today. 2nd Edition. Order No. 0220 .............................................$24.95
RSGB Radio Orienteering. Order No. 0131 ...............................................$19.95
RSGB Prefi x Guide. 9th Edition. Order No. 0180 .......................................$19.95
RSGB Morse Code for Radio Amateurs. Order No. 0221 ........................$15.95
RSGB Computers in Amateur Radio. Order No. 0139..............................$24.95
2012 Super Frequency List on CD-ROM. Order No. 1233 ....................... $44.95
2012 Shortwave Frequency Guide. Order No. 2615 ................................ $59.95

M
A

P
S

License Study Materials

Exam: 35-question Technician test (Element 2) 
The ARRL Ham Radio License Manual—Revised 2nd Edition. 
Ham radio’s most popular license manual! Organized in easy-to-
understand “bite-sized” sections, this is all you need to become 
an Amateur Radio operator. Includes practice exam software. 
Order No. 0977 .............................................................................................$29.95
ARRL’s Tech Q & A—5th Edition. Order No. 0847 ..................................$17.95
The ARRL Instructor’s Manual for Technician License Courses.
Order No. 8737 .............................................................................................$19.95
Ham Radio for Dummies. Order No. 9392 .................................................$21.99
Technician Class Flash Card Set. Order No. 1345 ...................................$24.95

Exam: 35-question General test (Element 3) 
The ARRL General Class License Manual—7th Edition. 
All the exam questions with answer key, for use July 1, 2011 to 
June 30, 2015. Includes practice exam software. 
Order No. 8119 ...................................................................$29.95
ARRL’s General Q & A—4th Edition. Order No. 8089 ............................. $17.95
General Class Flash Card Set. Order No. 1357 .........................................$39.95

Extra Class                   (upgrade from General)

The ARRL Antenna Book—22nd Edition. 
All the information you need for complete antenna syatems—
from planning, to design and construction CD-ROM included!
New and Improved! Includes a complete reorganization, 
new content, and exciting new antenna projects.

Hardcover Antenna Book. Book with CD-ROM. 
Order No. 6801 .............  OUT-OF-STOCK!  ..............$59.95

Softcover Antenna Book. Book with CD-ROM. 
Order No. 6948 ...........................................................$49.95

Basic Antennas. Order No. 9994 ................................................................ $29.95
The ARRL Antenna Designer’s Notebook. Order No. 1479 ..................... $34.95
NEW! Short Antennas for Small 160 Meter Radio. 
Order No. 5798 ........................ ARRL Member Price $19.95.......................$22.95
ON4UN’s Low-Band DXing. 5th Edition. Order No. 8560 .......................... $44.95
ARRL’s Small Antennas for Small Spaces. 
Order No. 8393 .........................ARRL Member Price $22.95 ......................$25.95
Antenna Towers for Radio Amateurs. Order No. 0946 ............................. $34.95
The ARRL Guide to Antenna Tuners. Order No. 0984  ............................. $22.95
ARRL’s Yagi Antenna classics. Order No. 8187  ..................................... $17.95
Simple and Fun Antennas for Hams. Order No. 8624 ............................. $22.95
ARRL’s Wire Antenna Classics.  Order No. 7075 ...........................................$14
More Wire Antenna Classics—Volume 2. Order No. 7709 ...................... $17.95
More Vertical Antenna Classics. Order No. 9795  .................................... $17.95
Vertical Antenna Classics. Order No. 5218  ....................................................$12
ARRL’s VHF/UHF Antenna Classics. Order No. 9078  ............................. $14.95
ARRL Antenna Compendium. Vol. 1. Order No. 0194 .....................................$20
ARRL Antenna Compendium. Vol. 2. Order No. 2545 .....................................$14
ARRL Antenna Compendium. Vol. 3. Order No. 4017 .....................................$14
ARRL Antenna Compendium. Vol. 4. Order No. 4912 .....................................$20
ARRL Antenna Compendium. Vol. 5. Order No. 5625 .....................................$20
ARRL Antenna Compendium. Vol. 6. Order No. 7431 ............................... $22.95
ARRL Antenna Compendium. Vol. 7. Order No. 8608 ............................... $24.95
ARRL Antenna Compendium. Vol. 8. Order No. 0991 ............................... $24.95
RSGB Practical Wire Antennas. Order No. R878 ............................................$17
RSGB Practical Wire Antennas 2. Order No. 9563.................................... $24.95
RSGB HF Antennas for Everyone. Order No. 0145 .................................. $24.95
RSGB HF Antennas for All Locations. Order No. 4300 ............................ $34.95
RSGB Antennas for VHF and Above. Order No. 0501 .............................. $29.95
RSGB Building Successful HF Antennas. Order No. 0800...................... $34.95
RSGB HF Antenna Collection. Order No. 3770 ......................................... $34.95
RSGB Stealth Antennas. Order No. 3208 .................................................. $24.95
RSGB Backyard Antennas. Order No. RBYA ............................................. $34.95
RSGB Radio Propagation—Principles and Practice. Order No. 9328 .... $29.95
NEW! Practical Antenna Handbook. Order No. 0371 .....................................$50
Antenna Zoning. 2nd Edition. Order No. 1192 ............................................ $49.95
Antennas: Fundamentals, Design, Measurement. Standard Edition. 
Order No. 0320 ....................................................................................................$99
Antennas: Fundamentals, Design Measurement. Deluxe Edition.
Order No. 0175 ................................................................................................. $149
Tower Climbing Safety & Rescue. Order No. 1108 ................................... $29.95
Electronic Applications of the Smith Chart. Order No. 7261 ........................$85
Radio-Electronic Transmission Fundamentals. Order No. RETF .................$95
Transmission Line Transformers. Order No. TLT4 ..........................................$75
Transmission Line Transformers. CD-ROM. Order No. 9088 ...................... $129

Antennas and Transmission Lines
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NEW! Prepare for all 3 Levels

ARRL Exam Review for Ham Radio. CD-ROM, Ver 3.0
Order No. 4982 ..........................................................................$39.95

ARRL Exam Review for Ham Radio Download. Order No. 4982D ...... $39.95

Exam: 50-question Extra test (Element 4) 
NEW! The ARRL Extra Class License Manual—10th Edition. 
Achieve the highest level of Amateur Radio licensing! 
Includes practice exam software. 
Order No. 5170 .................................................................. $29.95
NEW! ARRL’s Extra Q & A— 3rd Edition. Order No. 4708 ........................$17.95
Extra Class Flash Card Set. Order No. 1366 .............................................$39.95

$17 95

$39 95
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Practical Circuits and Design

Space and VHF/UHF/Microwave 
Communications
The ARRL Satellite Handbook. Order No.9857 .........................................$24.95
NOVA for Windows. CD-ROM. Order No. 8724 ..........................................$59.95
RSGB Radio Nature. Order No. 0240 .........................................................$24.95
RSGB Amateur Radio Astronomy. 2nd Edition. Order No. 0388 ...............$32.95
The ARRL UHF/Microwave Projects CD. Order No. 8853 ........................$24.95
International Microwave Handbook. 2nd Edition. Order No. 0330… .......$29.95
RSGB VHF/UHF Handbook. 2nd Edition. Order No. 1229..........................$29.95
RSGB Microwave Projects. Order No. 9022 ..............................................$29.95
RSGB Microwave Know How. Order No. 0303 ..........................................$21.95

VHF Digital Handbook. Order No. 1220 .....................................................$19.95
ARRL’s HF Digital Handbook. 4th Edition. Order No. 1034 .......................$19.95
NEW! Get on the Air with HF Digital. 
Order No. 6016 ..................................ARRL Member Price $22.95 ...........$25.95
NEW! The ABCs of Software Defi ned Radio. 
Order No. 6320 ................................. ARRL Member Price $19.95 ...........$22.95
VoIP: Internet Linking for Radio Amateurs. 2nd Edition.  
Order No. 1431 ..............................................................................................$21.95
GPS and Amateur Radio. Order No. 9922 ..................................................$18.95
The ARRL Image Communications Handbook. 
Order No. 8616 ................................................................... $19.95 ...............$25.95
Your Guide to HF Fun. Order No. 0153 ............................................................$16
RSGB RTTY/PSK31 for Radio Amateurs. Order No. 0329 ....................... $15.95
Nifty E-Z Guide to PSK31 Operation. Order No. 0370 .............................. $12.95
Nifty E-Z Guide to D-STAR Operation. Order No. 0125 ............................ $13.95
Nifty E-Z Guide to EchoLink Operation. Order No. 1094 ......................... $13.95
Digital Communication Systems Using SystemVue. Order No. 1084 ....... $49.99

The ARRL Handbook—2012 Edition. 
A single resource covering electronic fundamentals, 
radio design, and loads of practical treatments and 
projects. You’ll read it, study it, and turn to it…

again and again. Updated and Revised! 
This eighty-ninth edition includes something for 
every radio amateur and experimenter, brand-new 
projects and the most up-to-date information. 
CD-ROM included! (version 16.0)

Hardcover Handbook. Book with CD-ROM. Order No. 6634 ......................$59.95
Softcover Handbook. Book with CD-ROM. Order No. 6672 ...................... $49.95
Understanding Basic Electronics. 2nd Edition. 
Order No. 0823 ................................. ARRL Member Price $29.95 .......... $32.95
Basic Radio—Understanding the Key Building Blocks. 
Order No. 9558 ............................................................................................ $29.95
Digital Signal Processing Technology. 
Order No. 8195 ..................................ARRL Member Price $34.95 .......... $44.95
ARRL’s Hands-On Radio Experiments. Order No. 1255 .........................$19.95
Hands-On Radio Parts Kit. Order No. 1255K ............................................$79.95
The ARRL RFI Book. 3rd Edition. Order No. 0915 .....................................$29.95
Experimental Methods in RF Design. Revised 1st Edition.
Order No. 9239 .............................................................................................$49.95
ARRL’s Pic Programming for Beginners. Revised 1st Edition.
Order No. 0892 ..................................ARRL Member Price $39.95 .......... $44.95
ARRL PIC Programming Kit. Order No. 0030 ......................................... $149.95
ARRL Morse Code Oscillator Kit. Order No. 0022 ....................................$24.95
Morse Code Key. Order No. 0242 ...............................................................$15.95
Keyer Touch Paddle Kit. Order No. 0670 ....................................................$49.95
L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123..........$12.95
ARRL’s RF Amplifi er Classics. Order No. 9310 .......................................$19.95
NEW! ARRL’s Low Power Communication. 4th Edition.
Order No. 5828 ................................. ARRL Member Price $24.95 ...........$27.95
NEW! ARRL’s Low Power Communication with Cub CW Transceiver Kit.
Order No. 5828K .........................................................................................$105.95
MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018 ....................... ..$89.95
More QRP Power. Order No. 9655 ..............................................................$19.95
QRP Romps. Order No. 0160 ......................................................................... ..$18
Do-It-Yourself Circuitbuilding for Dummies. Order No. 0015 ..................$24.99
Electronics for Dummies. 2nd Edition. Order No. 0196 .............................$24.99
Electronics Projects for Dummies. Order No. 9944 .................................$24.99
Practical Digital Signal Processing. Order No. 9331 ................................$52.95
Power Supply Handbook. Order No. 9977 .................................................$29.95
Electromagnetic Compatibility Engineering. Order No. 0192 ....................$120
Discrete-Signal Analysis and Design. Order No. 0140 ...............................$125
RF Components and Circuits. Order No. 8759 .........................................$50.95
Practical Radio Frequency Test & Measurement. Order No. 7954 ..........$66.95
NEW! Wireless Receiver Design for Digital Communications. 2nd Edition. 
Order No. 0080 .................................................................................................$139
HF Radio Systems & Circuits. Order No. 7253 ..............................................$95
Build Your Own Low-Power Transmitters. Order No. 9458.......................$54.95
AC Power Interference Handbook. Order No. 1103 ..................................$34.95
Power Supply Cookbook. Order No. 8599 .................................................$63.95
Instruments of Amplifi cation. Order No. 9163 ..........................................$19.95
RSGB Radio Communications Handbook. Order No. 4450 ....................$59.95
RSGB Homebrew Cookbook. Order No. 0232 ..........................................$24.95
RSGB Elimination of Electrical Noise. Order No. 1082 ............................$12.95
RSGB International QRP Collection. Order No. 0020 ...............................$24.95
NEW! Test Equipment for the Radio Amateur. Order No. 1027 ...............$24.95
RSGB Weekend Projects for the Radio Amateur. Order No. 0123 ..........$24.95

Digital and Image Communications

Public Service and Emergency 
Communications
The ARRL Digital Technology for Emergency Communications Course. 
CD-ROM, version 1.0 Order No. 1247 ..........................................................$49.95
The ARRL Emergency Communications Handbook. Order No. 9388 ....$19.95
The ARRL Emergency Communication Library. CD-ROM, version 1.0 
Order No. 9868 ..............................................................................................$19.95
The ARRL Introduction to Emergency Communication Course. 
4th Edition. Order No. 7303 ............................................................................$24.95
ARES Field Resource Manual. Order No. 5439 .........................................$12.95
NEW! Emergency Power for Radio Communications. 2nd Edition. 
Order No. 6153 ...................................ARRL Member Price $24.95 ..........$27.95
Eton Microlink FR160 Radio. Order No. 1150 .................................................$35
Solar Crank Flashlight. Order No.0173 ...........................................................$40
2 in 1 Flashlight/Lantern. Order No.0264........................................................$20
ARES Hat. Order No. 0099 ...........................................................................$14.95 
ARES Mesh Vest. (M-3XL) Order No. 0128 .................................................$15.95
ARES Solid Vest with Pockets. (M-3XL) Order No. 0136 ..........................$24.95
PR-101 Course on CD-ROM. Order No. 0133 ............................................$19.95 
The DIY Magic of Amateur Radio. DVD. Order No. 6047 ..........................$10.95

History and Adventure

For a complete publications listing or to place an order, please contact us:
1. To order or obtain the address of an ARRL Dealer near you, call toll-free (US): 

1-888-277-5289 (non-US call 860-594-0355) 8 AM-5 PM Eastern time, Monday-Friday. 
2. Fax 1-860-594-0303 24 hours a day, 7 days a week. 
3. By mail to: ARRL, 225 Main St, Newington CT 06111-1494
4. Visit our World Wide Web site: http://www.arrl.org/shop

Ordering Information

The Secret Wireless War— Softcover Edition. 
The Story of MI6 Communications—1939-1945 (World War II). 
Order No. 0262 ............................................................................................. $39.95
Edgar Harrison. Order No. 0270 .................................................................$29.95 
Hiram Percy Maxim. Order No. 7016 ..........................................................$19.95
200 Meters and Down. Order No. 0011 ...........................................................$12
The Gil Cartoon Book. Order No. 0364 ......................................................$15.95
NEW! The ARRL Film Collection. DVD. Order No. 3725 ...........................$15.95
The Story of W6RO and the Queen Mary. DVD. Order No. 1344 ..............$15.95
Crystal Clear. Softcover Edition. Order No. 0353 ........................................$39.95
Don C. Wallace: W6AM, Amateur Radio’s Pioneer. Order No. 0016 ........$29.95
World War II Radio Heroes: Letters of Compassion. Order No. 1268 .....$15.95
Perera’s Telegraph Collector’s Guide. Order No. 1277 .............................$19.95
Perera’s Telegraph Collectors Reference CD-ROM. Order No. 1282 ...........$15
The Story of the Enigma CD-ROM. Order No. 1296 .......................................$15
Inside Enigma. Order No. 0611 ...................................................................$19.95
Keys II: The Emporium. Order No. 1372 ..........................................................$16
Keys III: The World of Keys. Order No. 1381 ...................................................$18
Oscar’s Amateur Radio Adventure. Order No. 0341 ................................$19.95
Full Circle: A Dream Denied, A Vision Fulfi lled. Order No. 0152 .............$13.95
Frozen in Time. Order No. 0098 ..................................................................$14.95
The Road Home. Order No. 0427 ................................................................$12.99
Where Discovery Sparks Imagination. Order No. 1660 ...........................$34.95

Shipping and Handling Rates: Add the following amounts to your order to cover 
shipping and handling (S/H). US orders will be shipped via a ground delivery method. 
Orders outside of the US will be shipped via an international delivery service. Express 
delivery options and other specialty forwarding services are available. Please call, write or 
email for more information.
Sales Tax: CT add 6.35% state sales tax (including S/H). VA add 5% sales tax 
(excluding S/H). Canada add 5% GST (excluding S/H).

Order 
Value 

US
International Economy

2-4 weeks delivery

Up to $20.00 $7.50 $15.00

$20.01 to $50.00 $10.50 $25.00

$50.01 to $250.00 $12.50 $35.00

Single CD-ROM First Class Mail
$2.75

n/a

Over $250 Contact ARRL for shipping 
options and rates: orders@arrl.org

We accept the 
following major 
credit cards: 
American Express, 
MasterCard, Visa 
and Discover. 
Prices and product 
availability are 
subject to change 
without notice.

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
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We Will Beat Any Competitor’s Prices—Call Us for Details!

Hand-Crafted, Fully-Tested Cable Assemblies

• Highest quality DX Engineering workmanship

• Silver-plated, Teflon®-insulated connectors

• Hi-Pot, high-voltage tested

• Weatherproof, adhesive shrink tube seals connections

Complete information is available at DXEngineering.com. 
Contact DX Engineering Customer Support for your application.

Always the Best Cable at 
the Lowest Price
High Performance Cable, Made in the USA to 
DX Engineering’s Rigid Specifications
Available in full spools or cut to your specified lengths. 

DXE-8X Low-Loss 
Foam Dielectric Cable 
(also known as RG-8X or Mini-8)

• Very flexible; ideal for short, 
  in-shack jumper cables

• .242" Type II jacket is 
  non-contaminating and UV resistant

• Direct bury

Attenuation/               Power  Efficiency
100 ft.                     Rating               %

0.6 dB @ 5 MHz         3.0 kW           86%
0.9 dB @ 10 MHz       2.2 kW           81%
1.4 dB @ 30 MHz       1.2 kW           69%
2.0 dB @ 50 MHz       0.9 kW           62%
3.8 dB @ 150 MHz     0.4 kW           42%

DXE-8X By the foot       $.31/ft.
DXE-8X-1000 1000 ft.          $259.99 

Part Number       Length/Ft            Price
DXE-8XDU003           3                  $9.88
DXE-8XDU006           6                $10.88
DXE-8XDU012          12               $12.88
DXE-8XDU025          25               $17.88
DXE-8XDU050          50               $26.88
DXE-8XDU075          75               $35.88
DXE-8XDU100         100              $44.88
DXE-8XDU150         150              $62.88

DXE-400MAX Low Loss Cable 

• Low-loss, gas-injected foam 
  polyethylene dielectric bonded tape 
  foil covered by a braided copper shield

• .405" low-density polyethylene jacket 
  is UV resistant, ideal for outdoor use

• Direct bury

Attenuation/               Power  Efficiency
100 ft.                     Rating               %

0.3 dB @ 5 MHz         6.9 kW           93%
0.5 dB @ 10 MHz       4.8 kW           90%
0.8 dB @ 30 MHZ      2.8 kW           83%
1.1 dB @ 50 MHz       2.1 kW           79%
1.8 dB @ 150 MHz     1.2 kW           65%
3.3 dB @ 450 MHz     0.7 kW           47%

DXE-400MAX By the foot  $.82/ft.
DXE-400MAX-500 500 ft.         $364.99 

Part Number          Length/Ft         Price
DXE-400MAXDU003     3             $11.88
DXE-400MAXDU006     6             $14.88
DXE-400MAXDU018    18            $26.88
DXE-400MAXDU025    25            $33.88
DXE-400MAXDU050    50            $58.88
DXE-400MAXDU075    75            $83.88
DXE-400MAXDU100   100         $100.88
DXE-400MAXDU150   150         $158.88

DXE-213U MIL-Spec Cable 

• .405" Type II jacket is 
  non-contaminating and UV resistant, 
  suitable for outdoor use

• Direct bury

Attenuation/               Power  Efficiency
100 ft.                     Rating               %

0.4 dB @ 5 MHz         4.9 kW           90%
0.6 dB @ 10 MHz       3.4 kW           87%
1.0 dB @ 30 MHz       2.0 kW           79%
1.3 dB @ 50 MHz       1.5 kW           73%
2.4 dB @ 150 MHz     0.9 kW           57%

DXE-213U By the foot     $.89/ft.
DXE-213U-500 500 ft.           $409.99 

Part Number         Length/Ft          Price
DXE-213UDU003         3              $11.88
DXE-213UDU006         6              $14.88
DXE-213UDU012        12             $20.88
DXE-213UDU025        25             $33.88
DXE-213UDU050        50             $57.88
DXE-213UDU075        75             $80.88
DXE-213UDU100       100            $99.88
DXE-213UDU150       150          $144.88

DXE-8U Low-Loss 
Foam Dielectric Cable

• .405" high-flex PVC jacket

• Low-loss foam dielectric

Attenuation/               Power  Efficiency
100 ft.                     Rating               %

0.4 dB @ 5 MHz         5.1 kW           91%
0.9 dB @ 10 MHz       3.1 kW           81%
1.3 dB @ 30 MHZ      1.8 kW           74%
1.4 dB @ 50 MHz       1.6 kW           72%
2.2 dB @ 150 MHz     1.0 kW           60%

DXE-8UDU By the foot     $.79/ft.
DXE-8UDU-500 500 ft.           $359.99 

Part Number       Length/Ft            Price
DXE-8UDU002           2                $10.48
DXE-8UDU003           3                $11.48
DXE-8UDU006           6                $14.48
DXE-8UDU025          25               $30.48
DXE-8UDU050          50               $50.48
DXE-8UDU100         100              $90.48

UV Resistant, Non-Contaminating, 
Black PVC Jacket

16 Gauge 
Stranded 

Copper Center

Gas Injected 
Foam 

Polyethylene
Dielectric

96% 
Coverage Bare
Copper Shield

UV Resistant, Black PE Jacket

10 Gauge
Stranded

Copper Center

Gas Injected 
Foam 

Polyethylene
Dielectric

Bonded Foil Plus
96% Coverage Tinned

Copper Shield

UV Resistant, Non-Contaminating, 
Black PVC Jacket

13 Gauge
Stranded

Copper Center

Polyethylene
Dielectric

96-97% 
Coverage Bare
Copper Shield

Black PVC Jacket

11 Gauge
Stranded

Copper Center

Gas Injected 
Foam 

Polyethylene
Dielectric

95-97% 
Coverage Bare
Copper Shield

*Your coax cable order is shipped free, via UPS ground, anywhere in the contiguous 48 United States. 

Gas Injected Foam Won’t Absorb Water.

Cable Only

Pre-cut Cable with Connectors

Cable Only

Pre-cut Cable with Connectors

Cable Only

Pre-cut Cable with Connectors

Cable Only

Pre-cut Cable with Connectors

We'll See You at Booths 0-7 in the Main Arena at Dayton Hamvention!

More Power to Your Antenna
Means You Stand Out in the

Pileups—Work More DX!

Coax Prep Tools, see 
DXEngineering.com
for Details.

1.800.777.0703 
DXEngineering.com

Order by 4 PM ET (US) for Same-Day Shipping

Thousands More Ham Products at 8:30 am to 4:30 pm ET    
1230 to 2030 UTC (March-October) 
1330 to 2130 UTC (November-February) 

Tech/International: 330.572.3200 Country Code: +1
Sale Code: 1206QS
Prices effective through 7/15/12

World Class Products Shipped Worldwide, Every Day!

DX Engineering is now
the #1 Place to Buy Coax!

Need Phasing Cables?
DX Engineering provides precision, electrically tuned phasing lines for your 
50 or 75 Ω applications. Choose from pre-manufactured four square and
two-antenna array cables or contact us with your custom application. 



Name Call Sign

Street City State ZIP

E-mail Phone

Family Member Name Call Sign (if any)

Membership Application

Membership includes $15 
per year for subscription to 
QST. Dues subject to change 
without notice and are 
nonrefundable. 

Blind and youth rates are 
available. Contact ARRL for 
more details. 

Additional membership 
options available online at 
www.arrl.org/join. 

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
ARRL • 225 Main Street • Newington, CT 06111-1494
Phone: 860-594-0338 • FAX: 860-594-0303

Source Code: QST 5/2012

Join NowCard Number Expiration Date

Cardholder’s Signature

 Payment Options 
  Visa  MasterCard  Amex  Discover  Check Enclosed



 Membership options (circle your choice/s)

 Total enclosed payable to ARRL $ _________________________

 I do not want my name and address made available for 
 non-ARRL related mailings.

  1 Year 2 Years 3 Years

 Regular $39 $76 $111 Monthly QST via standard mail for US members 

 Canada $49 $93 $132 Monthly QST via standard mail for Canadian members

 International QST $62 $118 $167 Monthly QST via air mail for international members

 International – no printed QST $39 $76 $111 Digital QST only

 Family $8 $16 $24 Reside at the same address as the primary member, no additional  
     QST. Membership dates must correspond with primary member. 



Strong, High Quality, 

Corrosion-Resistant, Unique,

Purpose-Designed Clamps

Our Clamps are Specified by Scientific, Military & Government Designers!
Used by Antenna Builders: Commercial & Amateur!

We'll See You at Booths 0-7 in the Main Arena at Dayton Hamvention!

First Winner: 20 meter dipole antenna made by 
James, K8JHR. James says DX Engineering saddle clamps
made it easy to build “A high precision, easy to tune and
adjust, aluminum dipole.”  See it on DX Engineering’s 
Customer Showcase at DXEngineering.com.

1.800.777.0703 
DXEngineering.com

Order by 4 PM ET (US) for Same-Day Shipping

Thousands More Ham Products at 8:30 am to 4:30 pm ET    
1230 to 2030 UTC (March-October) 
1330 to 2130 UTC (November-February) 

Tech/International: 330.572.3200 Country Code: +1
Sale Code: 1206QS
Prices effective through 7/15/12

World Class Products Shipped Worldwide, Every Day!

Saddle Clamps with Cast Saddles

• Stainless steel flat washers, lock 
  washers, nuts and bolts

• Corrosion-resistant 
  aluminum saddles with 
  as cast rough finish 
  for secure grip

U-Bolt Style, 
designed and 
sized to fit tubing

• Full 360° grip for specified tubing size 

                               Nominal          Thread
Part Number              Size            Bolt Size      Price

DXE-SAD-050A         0.50              1/4-20         $4.95

DXE-SAD-075A         0.75              1/4-20         $5.35

DXE-SAD-100A         1.00              1/4-20         $5.70

DXE-SAD-125A         1.25              1/4-20         $6.55

DXE-SAD-150A         1.50              1/4-20         $7.40

DXE-SAD-175A         1.75              1/4-20         $8.55

DXE-SAD-200A         2.00             5/16-18        $9.75

DXE-SAD-200B         2.00              3/8-16       $10.95
DXE-SAD-250A         2.50             5/16-18      $11.75

DXE-SAD-250B         2.50              3/8-16       $13.25

DXE-SAD-300A         3.00             5/16-18      $13.30

DXE-SAD-300B         3.00              3/8-16       $14.90

DXE-SAD-400A         4.00              3/8-18       $34.40

DXE-SAD-450A         4.50              3/8-16       $39.90

Dimensions in Inches.

V-Bolt Style, 
sized to accommodate 
ranges of tubing sizes

                               Nominal          Thread
Part Number              Size            Bolt Size      Price

DXE-CAVS-1P     0.50 to 1.75       1/4-20        $9.95
DXE-CAVS-11P   0.50 to 1.75       5/16-18     $10.45
DXE-CAVS-2P     1.00 to 2.00      5/16-18     $11.95
DXE-CAVS-3P     2.00 to 3.00       3/8-16      $14.95

Dimensions in Inches.

Clamps with black powder coated saddles are 
also available in U-Bolt and V-Bolt styles, 
designed and sized to fit ½" to 2" tubing. 

Super Duty 
Saddle Clamps

Super Duty Saddle Clamps 
are designed for maximum
clamping strength to control
large or unbalanced loads. 

• A356-T6 cast aluminum 
  saddle, with rough, as-cast 
  finish for high torque grip on masts, etc

• Cast stainless reinforcement plate included

• Armor coated bolt sets sold separately
Part Number                   Tube O.D.                         Price
DXE-SDS-200P                    2.00                            $32.00
DXE-SDS-250P                    2.50                            $39.00
DXE-SDS-300P                    3.00                            
$49.00

Dimensions in Inches.

Resin Support Blocks

Securely mount tubing to 
any flat surface. An insulat-
ed mount between tubing
and plates, ideal for antenna 
construction and electrical
applications.

• Optional stainless steel 
  reinforcement plates available
Part Number                   Tube O.D.                         Price
DXE-RSB-I02500                 0.250                            $2.65
DXE-RSB-I03125                 0.3125                         $2.65
DXE-RSB-I03750                 0.375                           $2.65
DXE-RSB-I05000                 0.500                            $2.90
DXE-RSB-I06250                 0.625                           $2.90
DXE-RSB-I03400                 0.750                           $3.05
DXE-RSB-I10000                 1.000                           $3.05
DXE-RSB-I11250                 1.125                            $4.70
DXE-RSB-I12500                 1.250                            $4.70
DXE-RSB-I11500                 1.500                           $4.70
DXE-RSB-I13400                 1.750                            $7.15
DXE-RSB-I20000                 2.000                           $7.15
DXE-RSB-I22500                 2.250                           $7.95
Dimensions in Inches.

Cushioned P-Clamps

• Provides strain relief of coaxial cable connections

• Grips the cable jacket without nicking or cutting

DXE-CPC-250 For RG-8X, RG-6, RG-59 
    cable.................pack of 10 $14.95
DXE-CPC-375 For RG-213, RG-8, RG-11 
    cable.................pack of 10 $14.95

V-Bolt Style 
Saddle Clamps with 
Stainless Steel Saddles 

• Stainless Steel Saddles, 
  serrated to secure 
  hard pipe surfaces

• Stainless steel V-bolts and hardware

Part number               Nominal Size                         Price

DXE-SSVC-1P                .50 to .75                           $6.95

DXE-SSVC-150P          1.00 to 1.50                         $9.95

DXE-SSVC-2P              1.00 to 2.00                        $11.95

DXE-SSVC-3P              2.00 to 3.00                        $14.95

Dimensions in Inches. 
Also available with a tab and 1/4" 
hardware for grounding as shown. 

Coaxial Cable 
Grounding Brackets

• Stainless steel bracket supplied with 
  stainless steel V-Bolt and hardware

DXE-CGB-150        Fits .50" to 1.50" 
                             O.D. tube            $15.95

DXE-CGB-200        Fits 1.00" to 2.00" 
                             O.D. tube            $15.95

Stainless Steel, 
Studded Band Clamps 

• Welded 10-24 stud 

• Easy connection to 
  aluminum elements 

• Useful for mounting items to 
  round or irregularly shaped structures.  

Part Number            Nominal Size        Price/Pack of 2

DXE-ECLS-050               0.500                               $9.99

DXE-ECLS-062               0.625                               $9.99

DXE-ECLS-075               0.750                               $9.99

DXE-ECLS-087               0.875                             $10.99

DXE-ECLS-100               1.000                             $10.99

DXE-ECLS-125               1.250                             $11.49

DXE-ECLS-150               1.500                             $11.49

DXE-ECLS-175               1.750                             $11.49

DXE-ECLS-200               2.000                             $11.49

DXE-ECLS-225               2.250                             $11.49

DXE-ECLS-250               2.500                             $11.99

DXE-ECLS-275               2.750                             $11.99

DXE-ECLS-300               3.000                             $11.99

DXE-ECLS-325               3.250                             $11.99

Dimensions in Inches.

Tell us how you used DX Engineering clamps. The best design will win 
200 DX Bucks! One winner every month. Details at DXEngineering.com!



LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685 Phone 410-586-2177 • Fax 410-586-8475

We have a tuner that will work for you!
We make tuners that will work with any transceiver. Don’t know which

one is right for you? Give us a call or see the Tuner Comparison Chart
on our web site for more selection help!

NEW! AT-1000ProII
Building on the success of the AT-1000Pro, LDG Electronics has refined and expanded

its flagship 1KW tuner with optional external 4.5" analog meter. The new AT-1000ProII

keeps many of the same features of the previous model, but simplifies the operation.With the

two-position antenna switch, there are 2,000 memories that store tuning parameters for almost

instantaneous memory recall whenever you transmit on or near a frequency you’ve used

before. Includes six-foot DC power cable.

Suggested Price $539.99; Optional M-1000 external analog meter $129.99

Z-11ProII
Meet the Z-11Pro ll, everything you always
wanted in a small, portable tuner. Designed
from the ground up for battery operation.
Only 5" × 7.7" × 1.5", and weighing only 1.5
pounds, it handles 0.1 to 125 watts, making
it ideal for both QRP and standard 100 watt
transceivers from 160 through 6 meters.The
Z-11Proll uses LDG’s state-of-the-art,
processor-controlled, Switched-L tuning
network. It will match dipoles, verticals,
inverted-Vs, or virtually any coax-fed
antenna. With an optional LDG balun, it will
also match longwires or antennas fed with
ladder-line. Includes six-foot DC power cable.
Suggested Price $179.99

AT-897Plus
for the Yaesu FT-897
If you own a Yaesu FT-897 and want a broad
range automatic antenna tuner, look no
further! TheAT-897Plus Autotuner mounts on
the side of your FT-897 just like the original
equipment, takes power directly from the
CAT port of the FT-897, and provides a
second CAT port on the back of the tuner so
hooking up another CAT device couldn’t
be easier. Suggested Price $199.99

AT-600Pro
The AT-600Pro handles up to 600 watts SSB
and CW, 300 on RTTY (1.8–30 MHz), and
250 watts on 54 MHz.Matches virtually any
kind of coax-fed antenna and will typically
match a 10:1 SWR down to 1.5:1 in just a
few seconds. You can also use it with
longwires, random wires, and antennas fed
with ladder line just by adding a balun. Two
antenna ports with a front-panel indicator,
and separate memory banks for each
antenna. LED bar-graph meters shows RF
power, SWR and tuner status, tactile
feedback control buttons and an LED bypass
indicator. Operates from 11–16 volts DC at
750 mA. Includes six-foot DC power cable.
Suggested Price $359.99

Z-100Plus
Small and simple to use, the Z-100Plus
sports 2,000 memories that store both
frequency and tuning parameters. It will run
on any voltage source from 7 to 18 volts; six
AA batteries will run it for a year of normal
use. Current draw while tuning is less than
100ma. The Z-100Plus now includes an
internal frequency counter so the operating
frequency is stored with tuning parameters
to make memory tunes a blazingly fast 0.1
seconds; full tunes take an average of only 6
seconds. Includes six-foot DC power cable.
Suggested Price $159.99

Z-817
The ultimate autotuner for QRP radios
including the Yaesu FT-817(D). Tuning is
simple: one button push on the tuner is all
that is needed, the Z-817 takes care of the
rest. It will switch to PKT mode, transmit a
carrier, tune the tuner, then restore the radio
to the previous mode! 2,000 memories cover
160 through 6 meters. The Z-817 will also
function as a general purpose antenna tuner
with other QRP radios. Just transmit a carrier
and press the Tune button on the tuner.
Powered by four AA internal alkaline batteries
(not included), so there are no additional
cables required.
Suggested Price $129.99

radio not
included

radio not included

• 5 to 1,000 Watts PEP
• RF Sensing
• Auto and Semi
Tuning Modes

• Two-Position
Antenna Switch

• 2,000 Memories
per Antenna

• 1.8 to 54 MHz range
• 6 to 800 ohm range
(15 to 150 on 6M)

Line
of Autotuners!

#1
Line
of Autotuners!

#1
M-1000 Meter

sold separately



Your Favorite Dealer has these tuners in stock NOW!
Don’t Miss Out - Call or visit them TODAY!

A
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!

Visit our website for a complete dealer list www.ldgelectronics.com

FREE! 
RBA-1:1 Balun
or RU-4:1 Unun

FREE!
RBA-1:1 Balun
or RU-4:1 Unun

When You Buy
A S9V 43', 31' or 

18' Multiband Antenna

When You Buy
A S9V 43', 31' or

18' Multiband Antenna

NEW! Z-817H
The ultimate autotuner for QRP radios
including the Yaesu FT-817(D) with addition
of the Tokyo High Power HL-45B. Interfaces
to the CAT port (ACC) on the back of the radio
with the provided cable. One button push on
the tuner and the Z-817H takes care of the
rest. Will also function as a general purpose
antenna tuner with other QRP radios or QRP
radios with up to 75 watt HF amps. Powered
by four AA internal alkaline batteries (not
included). 2,000 memories cover 160
through 6 meters.
Suggested Price $159.99

AT-100ProII
This desktop tuner covers all frequencies
from 1.8–54 MHz (including 6 meters), and
will automatically match your antenna in no
time. It features a two-position antenna
switch with LEDs, allowing you to switch
instantly between two antennas. The AT-
100ProII requires just 1 watt for operation,
but will handle up to 125 watts. Includes
six-foot DC power cable.
Suggested Price $229.99

IT-100
Matched in size to the IC-7000 and IC-706,
for either manual or automatic tunes, and
status LEDs. Control the IT-100 and its 2,000
memories from either its own button or the
Tune button on your IC-7000 or other Icom
rigs. For your Icom radio that is AH3 or AH-4
compatible. Suggested Price $179.99

YT-100
For Yaesu FT-857, FT-897 and FT-100 (and
all D models) an integrated tuner, powered
by the interface. Press the Tune button on the
tuner, and everything else happens
automatically. Suggested Price $199.99

KT-100
For AT-300 compatible Kenwood transceivers
(except TS-480HX). The KT-100 actually
allows you to use the Tune button on the
radio. 2,000 memories for instant recall of the
tuning parameters for your favorite bands and
frequencies. Suggested Price $199.99

YT-450
Designed for Yaesu’s newest 100 watt radios.
Interfaces directly with the Yaesu FT-450 and
FT-950 radios. Press the Tune button on the
tuner and the rest happens automatically. It
will quickly match nearly any kind of coax fed
antenna with an SWR of up to 10:1. 2,000
memories recall settings in an instant!
Seamless connection to a PC.
Suggested Price $249.99

S9V 43' $199.99
80-6 meters Fixed Operation

The S9V 43' is a high-performance, light-
weight, telescoping fiberglass vertical. The
best value in high-performance “tall” verticals!

S9V 31' $99.99
40-6 meters Fixed or Portable Operation

S9V 18' $49.99
20-6 meters Fixed or Portable Operation

The S9V 31' and 18' are tapered, ultra-
lightweight, fiberglass, vertical antennas.
Friction-locking sections and high-tech
polymer tube rings allow the antenna to be
quickly and safely deployed in practically any
environment without tools!

S9RP $39.99
Aluminum Radial Plate

Includes 20 sets of stainless steel nuts &
bolts.

Purchase an S9V 43', 31' or 18' antenna and
fill out the included form. Mail it to LDG
Electronics, and we will send you either a
200 watt balun or unun, your choice!

YT-847
YT-847 Autotuner is an integrated tuner for
the Yaesu FT-847. An included CAT/Power
cable interfaces with your FT-847. Just press
the Tune button on the tuner and everything
else happens automatically!
Suggested Price $249.99

AT-200ProII
The AT-200ProII now includes LEDs to show
antenna position and if the tuner is in
bypass. A two-position antenna switch
stores 2,000 memories per switch. Handles
up to 250 watts SSB or CW on 1.8 to 30 MHz
and 100 watts on 54 MHz. Rugged and easy
to read LED bar graphs simultaneously show
RF power and SWR. Includes a six-foot DC
power cable.
Suggested
Price $259.99

Designed to handle
the higher power of
the Tokyo Hi Power

HL-45B.

• RF Sensing
• Tunes Automatically
• No Interface Cables Needed

• RF Sensing
• Tunes Automatically
• No Interface Cables Needed



TAILTWISTER SERIES II
For large medium antenna

arrays up to 20 sq. ft. wind load.
Available with DCU-1 Pathfinder
digital control (T2XD) or stan-
dard analog control box (T2X)
with new 5-second brake delay
and new Test/Calibrate function.
Low temperature
grease, alloy ring
gear, indicator
potentiometer, fer-
rite beads on poten-
tiometer wires, new weather-
proof AMP connectors plus
8-pin plug at control box,
triple bearing race with 138
ball bearings for large load
bearing strength, electric lock-
ing steel wedge brake, North
or South center of rotation scale on meter,
low voltage control, 21/16 inch max. mast. 

AR-40 
For compact

antenna arrays and
large FM/TV up to 3.0 square feet
wind load area.  Dual 12 ball bear-
ing race. Automatic position sensor
never needs resetting.  Fully auto-
matic control -- just dial and
touch for any desired location.
Solid state, low voltage control,
safe and silent operation. 21/16

inch maximum mast size.
MSLD light duty lower mast
support included.

CD-45II 
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 pro-
tection, 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 direc-
tional indicator, 8-pin plug/socket on con-
trol unit, snap-action control switches, low
voltage control, safe operation, takes maxi-
mum mast size to 21/16 inches.  MSLD light
duty lower mast support included. 

HDR-300A
King-sized anten-

na arrays up to 25 sq.ft. wind load
area. Control cable connector, new
hardened stainless steel output
shaft, new North or South
centered calibration, new
ferrite beads on poten-
tiometer wires reduce RF
susceptibility, new long-
er output shaft keyway
adds reliability. Heavy-
duty self-centering steel clamp and hardware.
Display accurate to 1o. Machined steel output.

ROTATORS
. . . the first choice of hams around the world!

HAM-IV
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 func-
tion. New low temperature
grease permits normal
operation down to -30
degrees F.  New alloy
ring gear gives extra
strength up to 100,000 PSI 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 rota-
tion scale on meter, low voltage control,
max mast size of 21/16 inches. 

HAM-V
For medium

antenna arrays up
to 15 square feet
wind load area.
Similar to the
HAM IV, but
includes DCU-1
Pathfinder digital
control unit with
gas plasma display.

Provides automatic operation of brake and
rotor, compatible with many logging/contest
programs, 6 presets for beam headings, 1
degree accuracy, auto 8-second brake delay,
360 degree choice for center location, more!

ROTATOR OPTIONS
MSHD, $109.95.   Heavy duty mast sup-
port for T2X, HAM-IV and HAM-V.
MSLD, $49.95.  Light duty mast support
for CD-45II and AR-40.
TSP-1, $34.95.  Lower spacer plate for
HAM-IV and HAM-V. 

T-2X
$79995

T-2XD

$122995

with DCU-1

HAM IV and HAM V Rotator Specifications

Wind Load capacity (inside tower)

Wind Load (w/mast adapter)
Turning Power 
Brake Power
Brake Construction
Bearing Assembly
Mounting Hardware
Control Cable Conductors
Shipping Weight
Effective Moment (in tower)

15 square feet
7.5 square feet

800 in.-lbs.
5000 in.-lbs.

Electric Wedge
dual race/96 ball bearings

Clamp plate/steel U-bolts

8
26 lbs.

2800 ft.-lbs.

HDR-300A Rotator Specifications

TAILTWISTER Rotator Specifications
Wind load capacity (inside tower)

Wind Load (w/ mast adapter)
Turning Power
Brake Power
Brake Construction
Bearing Assembly
Mounting Hardware
Control Cable Conductors
Shipping Weight 
Effective Moment (in tower)

20 square feet
10 square feet

1000 in.-lbs.
9000 in.-lbs.

Electric Wedge
Triple race/138 ball brngs

Clamp plate/steel U-bolts

8
31 lbs.

3400 ft.-lbs.

25 square feet
not applicable

5000 in.-lbs.
7500 in.-lbs.

solenoid operated locking

bronze sleeve w/rollers
stainless steel bolts

7
61 lbs.

5000 ft.-lbs.

Wind load capacity (inside tower)

Wind Load (w/ mast adapter)
Turning Power
Brake Power
Brake Construction
Bearing Assembly
Mounting Hardware
Control Cable Conductors
Shipping Weight
Effective Moment (in tower)

CD-45II Rotator Specifications

8.5 square feet
5.0 square feet

600 in.-lbs.
800 in.-lbs.
Disc Brake

Dual race/48 ball brings

Clamp plate/steel U-bolts

8
22 lbs.

1200 ft.-lbs.

Wind load capacity (inside tower)

Wind Load (w/ mast adapter)
Turning Power 
Brake Power
Brake Construction
Bearing Assembly
Mounting Hardware
Control Cable Conductors
Shipping Weight 
Effective Moment (in tower)

AR-40 Rotator Specifications

3.0 square feet
1.5 square feet

350 in.-lbs.
450 in.-lbs.
Disc Brake

Dual race/12 ball bearings

Clamp plate/steel bolts

5
14 lbs.

300 ft.-lbs.

Wind load capacity (inside tower)

Wind Load (w/ mast adapter)
Turning Power 
Brake Power
Brake Construction
Bearing Assembly
Mounting Hardware
Control Cable Conductors
Shipping Weight
Effective Moment (in tower)

AR-35 Rotator/Controller
For UHF, VHF, 6-

Meter, TV/FM antennas.
Includes automatic con-

troller, rotator,
mounting clamps,
mounting hardware.
110 VAC.  One
Year Warranty.  

HAM-IV

$64995

Antennas, Rotators & Towers
308 Industrial Park Road,Starkville, MS 39759, USA

Prices/specs subject to change without notice/obligation (c)2010 Hy-Gain.

http://www.hy-gain.com
Nearest Dealer, Free catalog, To Order . . .

800-973-6572
Voice: 662-323-9538 Fax: 662-323-6551

NEW!  Automatic Rotator Brake Delay
Provides automatic 5-second brake delay --  insures your

rotator is fully stopped before brake is engaged.  Prevents
accidentally engaging brake while rotator is moving. Use with HAM II,
III, IV, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.  

AR-35
$8995

Digital Automatic Controller
Automatically con-

trols T2X, HAM-IV, V
rotators.  6 presets for
favorite headings, 1O acc-
uracy, 8-sec. brake delay,

choice for center of rotation, crisp
plasma display. Computer con-

trolled with many logging/contest programs.

DCU-1
$74995

CD-45II

$44995

HAM-V

$109995

with DCU-1

AR-40

$34995
HDR-300A

$149995

RBD-5
$2995



IC-7410  HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz • Power: 2-100W
• 15kHz 1st IF filter and optional 3kHz & 6kHz filters to 
protect against strong unwanted adjacent signals
• Much faster DSP unit compared to the IC-746PRO 
• Automatic antenna tuner • USB connector for PC control

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411
Service 414-358-4087
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411

a e s h a m . c o m

Radios by

AMATEUR ELECTRONIC SUPPLY

TRADE UP TO ICOM 

CALL AES NOW FOR A QUOTE!

IC-9100  HF/6/2M/440 MHz All Mode
• TX: HF/6/2M/440 MHz • RX: 0.03-60, 136-174, 
420-480 MHz • Optional 1.2 GHz, 1-10W Operation
• Power: 2-100W HF/6/2M & 2-75W 440 MHz
• Memories: 297 • Optional D-Star Board • Auto Tuner
• USB Port for CI-V Format PC Control & Audio In/Out

IC-718  HF Transceiver
• TX: HF (except 60M) • RX: 0.03-30 MHz
• Power: 5-100W • Memories: 101 • DSP built-in
• SSB, CW, RTTY and AM (2-40W)

FOLLOW US ON TWITTER!

twitter.com/K9AES

IC-V80 2M FM Handheld
• TX: 144-148 MHz • RX: 136-174 MHz
• Power: 5.5/2.5/0.5W • Memories: 207
• Comes with NiMH Battery and Wall Charger

ID-31A  440 FM & D-STAR HT w/GPS
• TX: 420-450 MHz • RX: 400-479 MHz
• Power: 5/2.5/0.5/0.1W • Memories: 1252
• D-Star Digital Voice and GPS receiver is built-in
• Large Dot Matrix Display and Directional Keypad 
makes the radio easy to navigate through the menus

IC
-V

8
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IC-7200  HF/6M Portable 
• TX: HF/6M • RX: 0.03-60 MHz • Power: 2-100W
• Memories: 201 • Rugged design for outdoor use
• 32-bit IF-DSPs + 24-bit AD/DA Converters
• USB Port for CI-V Format PC Control & Audio In/Out 

IC-2200H  2M FM Mobile
• TX: 144-148 MHz • RX: 118-174 MHz
• Power: 65/25/10/5W • Memories: 207
• D-Star upgradable with optional UT-118

IC-2820H   2M/440 FM Mobile
• TX: 144-148, 430-450 MHz • RX: 118-549.95, 810-
999.990 MHz (cell blkd) • Power: 50/15/5W
• Packet ready (9600 BPS) • Upgradable D-Star 
DV (digital voice) & GPS capabilities w/optional UT-123

IC-208H  2M/440 FM Mobile
• TX: 144-148, 430-450 MHz • Memories: 512
• RX: 118-173, 230-549, 810-999 MHz (cell blkd)
• Power: 55/15/5W (2M), 50/15/5W (440 MHz)

ID
-3

1
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IC-7700    HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz • Power: 5-200W
• Memories: 101 • 7 inch color screen
• Two 32-bit floating DSPs • Power supply built-in
• Three roofing filters • External VGA connector
• Automatic antenna tuner • USB memory drive socket
• Real time spectrum scope 
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REPEATERS
6m - 2m – 440

Micro Computer Concepts
352-683-4476   www.mccrpt.com

ARRL Order No. 4982

Only $39.95*
*plus $2.75 shipping and handling

QST 5/20121

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG /SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO
®

ARRL Exam Review 

for Ham Radio

Exam Prep Software! 
Use this practice examination 
software to prepare for all 
three Amateur Radio 
license examination levels: 
Technician, General and 

Amateur Extra. Includes review 
questions, answers, plus short explanations to help make 
sure you understand the answers. You won’t have any 
surprises on exam day!

ARRL Exam Review has two modes of operation:

• Quick Review. Select this mode to review from all 
of the available questions. Confi gure review options 
to fi lter questions by the chapters in ARRL License 
Manuals (sold separately), or by question pool topics. 
Use the Auto Flag feature to keep track of incorrectly 
answered questions.

• Practice Exam. Select this mode to take practice 
exams, as many as you want, and test your 
readiness before exam day. Each sample 
exam is randomly-generated and weighted, 
drawing the correct number of questions from 
each topic. Review your progress using the 
exam results scorecard.

 Version 3.0 — 
 Platinum Edition

Minimum System Requirements: Pentium computer or comparable processor, 

Microsoft® Windows 7/Vista/2000/ XP (with all OS service packs and Microsoft 

Updates), and a CD-ROM drive. True Color Display. 20 MB free hard drive space. 

Internet Explorer 4.0 or greater. An Internet connection is required for software 

updates. Please note: the practice exam software is not MAC compatible.

AR

NEW!

GAP Antenna Products Inc.
99 N. Willow St, Fellsmere, FL 32948

Tel: (772) 571 9922 Fax: (772) 571 9988
www.gapantenna.com

bhi Available from:

HEAR IT Speaker   HEAR IT IN-LINE

- Compact in-line  
  amplified DSP module  
  (3watts audio)
- 8 filter levels 9 to 35dB
- Audio bypass mode 
- User friendly control
- Use with a speaker  
  or headphones
- 12 to 18V DC (400mA)

NEDSP1061-KBD
- Low level audio module  
  for Yaesu FT-817 etc
NEDSP1062-KBD
- 3W audio output (4ohm)
- 8 filter levels - Audio  
  bypass - 12 to 18VDC 
  Modules Supplied with  
instructions and installation kits

   DSP modules to retrofit in 
your radio or speaker...

- “Quick Adjust” DSP control
- 8 DSP filter levels 9 - 35dB
- 3.5mm mono headphone jack
- On/off audio bypass switch
- 2.7W Amplified DSP speaker

- Amplified DSP module - Use inline   
  with your speaker or headphones 
- Full user control for optimum noise
  cancellation - User instructions 
  supplied - 12 to 24V DC (500mA)

            Enjoy your listening again...

 ...With a HEAR IT or bhi  
Noise canceling product!

Enjoy your 
hobby again!

fax: 256 880 3866
www.w4rt.com
info@w4rt.com 

All products designed and manufactured in the UK by bhi Ltd          

- 7 DSP filter levels  
- Simple control in-line 
- Sleep mode - Filter     
  level store function 
- Volume control  
- Input overload LED 
- Mono headphone jack 
- 12 to 16V DC (2A)

DSPKR 10W RMS Audio! 
DSP noise canceling speaker

HEAR IT ANEM MKII  

Available as HEAR IT from:

www.bhi-ltd.com

Superb

Audio

Quality!

Our technology is designed to recognize  

speech and remove noise and interference!



5710 W. Good Hope Rd.

Milwaukee, WI 53223

414-358-0333

800-558-0411

Service 414-358-4087

milwaukee@aesham.com

28940 Euclid Ave.

Cleveland, OH 44092

440-585-7388

800-321-3594

cleveland@aesham.com

621 Commonwealth Ave.

Orlando, FL 32803

407-894-3238

800-327-1917

orlando@aesham.com

4640 South Polaris Ave.

Las Vegas, NV 89103

702-647-3114

800-634-6227

lasvegas@aesham.com

1-800-558-0411

a e s h a m . c o m

TRADE UP TO YAESU 

CALL AES NOW FOR A QUOTE!

FTDX-5000 Series – Covers HF and 6M; 
Three different configurations all running 10-200W on CW, 
SSB, FM, RTTY & PKT and 5-50W on AM • RX: 0.03-60 
MHz • Memories: 99 • The “D” and “MP” model comes 
with SM-5000 Station Monitor that features an excellent 
bandscope • The “MP” also comes with high stability 
±0.05ppm OCXO & 300 Hz roofing filter
FTDX-5000  - Basic Model & ±0.5ppm TCXO

FTDX-5000D  - With Station Monitor & ±0.5ppm TCXO

FTDX-5000MP  - With Station Monitor,

±0.05ppm OCXO & 300 Hz Roofing Filter

AMATEUR ELECTRONIC SUPPLY

Radios by

FT-8800R  2M/440 FM Mobile
• TX: 144-148, 430-450 MHz • RX: 108-520, 700-999
MHz (cell blkd) • Power: 50/20/10/5W (2M),
35/20/10/5W (440 MHz) • Memories: 1000 
• Crossband repeat • YSK-8900 included!

FT-8900R  Quad-Band FM Mobile
• Same as FT-8800R but TX: 28-29.7, 50-54, 144-148, 430-
450 MHz and RX: 28-29.7, 50-54, 108-180, 320-480, 700-
985 MHz (cell blkd) • Power: 50/20/10/5W (10/6/2M), 
35/20/10/5W (440 MHz) • YSK-8900 included!

FT-2000  HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz • Power: 10-100W
• Memories: 99 • Auto Antenna Tuner • 32-bit Floating 
Point DSP • Dual In-Band Receive • Internal Power Supply
• Optional MTU tune units for 160M, 80/40M and 
30/20M bands allowing you to pull through weak signals

FT-2000D  RF output is 200W, PS is external

FT-897D  100W HF/VHF/UHF Portable
• Similar to the FT-857D but can also operate 20W using 
optional FNB-78 13.2V @ 4.5 Ah NiMH battery packs

FTDX-5000MP

FOLLOW US ON TWITTER!

twitter.com/K9AES

FT-2900R  2M FM Mobile
• TX: 144-148 MHz • RX: 136-174 MHz
• Power: 75/30/10/5W • Memories: 221

FT-950  HF/6M Transceiver
• TX: HF/6M • RX: 0.03-56 MHz • Power: 10-100W
• Memories: 100 • Auto Antenna Tuner
• 32-bit Floating Point DSP • Built-in high stability TCXO

FT-7900R  2M/440 FM Mobile
• TX: 144-148, 430-450 MHz
• RX: 108-520, 700-999 MHz (cell blocked)
• Power: 50/20/10/5W (2M), 45/20/10/5W (440 MHz) 
• Memories: 1055 • YSK-7800 included !

Included items are
available for limited time.

FT-250R  2M FM HT
• TX: 144-148 MHz • RX: 136-174 MHz
• Power: 5/2/0.5W • Memories: 209

FT-60R 2M/440 FM HT
• TX: 144-148, 430-450 MHz • RX: 108-520, 700-999 
MHz (cell blkd) • Power: 5/2/0.5W • Memories: 1000

VX-8DR  Quad-band FM HT
• TX: 50-54, 144-148, 222-225, 430-450 MHz
• RX: 0.5-999 MHz (cell blocked) • Memories: 1200+
• Power: 5/2.5/1/0.05W (1.5W on 220 MHz)
• Optional GPS Unit FGPS-2 with either CT-136 adapter 
or MH-74A7A hand mic provides you with APRS® data

  FT-250R              FT-60R                 VX-8DR

FT-857D  100W HF/VHF/UHF Mobile
• TX: HF/VHF/UHF • RX: 0.1-56, 76-108, 118-164, 420-
470 MHz • Power: 5-100W (HF/6M), 5-50W (2M), 
5-20W (440 MHz) • Memories: 200 • YSK-857 included!



Make TravelPlus your traveling companion and you’ll 
never be alone on the road. Locate ham radio repeaters 
along US and Canadian travel routes using this map-
based software. It’s like having the power of The ARRL 
Repeater Directory ® on your COMPUTER!

• Map your travel route and tune in. Supports GPS.

• View and print maps and repeater lists.

• Includes The ARRL Repeater Database, global 
Internet linked nodes, AM/FM radio, broadcast 
television, NOAA weather stations, USA and 
Canadian licenses, and ham radio points 
of interest.

• Export data for radio programming, handheld 
devices, and more.

TravelPlus for RepeatersTM CD-ROM 

ARRL Order No. 4678 .................................. $39.95*

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP    
ORDER TOLL-FREE 888/277-5289 (US)

ARRL
The national association for

AMATEUR RADIO®

225 Main Street, Newington, CT 06111-1494  USA

*Shipping and Handling charges apply. Sales Tax is required for orders shipped to CT, VA, and Canada. 
Prices and product availability are subject to change without notice.

The ARRL Repeater Directory®

Desktop Edition Spiral Bound (6 x 9 inches). 
ARRL Order No. 5485 ...................................$17.95*
ARRL Member Price...............................$15.95*

Pocket-sized Edition (3.75 x 5.25 inches). 
ARRL Order No. 5347 ...................................$12.95*
ARRL Member Price...............................$10.95*

• Spiral Bound Desktop Edition lays fl at! 

• Handy indexing tabs on the cover.

• Easy-to-read listings.

• Repeater notes located right up front.

• Updated with the latest listings each year!

The ARRL Repeater Directory® 

The best directory of frequencies for the 21,800+ 
repeaters around the country! Includes D-Star and 
APCO-25, references for operating practices, tips for 
handling interference, emergency message handling 
and more. Now with guidelines for severe weather
reporting to SKYWARN/National Weather Service.

QS6/2012

NEW! 2012/2013 Edition

NEW! CD-ROM—version 16.0

Access all open repeaters from The ARRL Repeater 
Directory or TravelPlus for Repeaters database. Easy to 
use and all just a touch away! For more information and 
to place an order visit www.arrl.org/shop. At checkout, 
you will receive an email confi rmation with instructions for 
downloading and installing to your GPS.

Minimum System Requirements: Garmin nüvi, dezl or zumo GPS with at least 3.0 MB free
memory space available for POI fi le.

TravelPlus Mobile GPSTM Download 

ARRL Order No. 1371 ............................$24.95

Get a FREE pocket-sized Repeater 

Directory when you order TravelPlus 

by May 31st. You get both for only $39.95.**

BONUS
OFFER!

Order Online www.arrl.org/shop

Call Toll-Free 1-888-277-5289 (US)

**Bonus “ARRL Repeater Directory” premium cannot be redeemed for cash. No returns. Exchanges must 
be accompanied by premium. Valid on pre-orders direct from ARRL, only. This offer may be cancelled or 
modifi ed at any time due to system error, fraud or other unforeseen problem. Void where prohibited.

TravelPlus for Repeaters™

TravelPlus Mobile GPS™

         NEW! 2012-2013 Edition

Connecting Amateur Radio 
with your Garmin Nüvi GPS!

Only

$24.95

Download

Today!



TH-K20A  2M FM HT
• TX: 144-148 • RX: 136-174
• Power: 5.5/2/1W • Memories: 200

TH-F6A  Triband FM HT
• TX: 144-148, 222-225, 430-450 MHz
• RX: 0.1-1300 MHz (cell blkd) • Dual band RX
• FM Wide/Narrow, AM, SSB and CW receive modes 
• Power: 5/0.5/0.05W • Memories: 435 

TH-D72A  2M/440 FM HT Built-in GPS
• TX: 144-148, 430-450 • RX: 118-174, 320-524 MHz
• Power: 5/0.5/0.05W • Memories: 1000 • USB Port
• 1200/9600 bps packet TNC • SkyCommand and APRS
• Stand-alone Digipeater • Built-in High Performance GPS 
• GPS logging - stores up to 5,000 points of track data
• Echolink® ready • KISS mode protocol

TS-2000  100W HF/VHF/UHF Transceiver
• TX: HF/6M/2M/440 MHz • RX: 0.03-60, 142-152, 
420-450 MHz • Power: 10-100W (10-50W on 440 MHz) 
• Memories: 99 • HF/6M Auto Antenna Tuner
• IF/stage DSP on main band, AF/stage DSP on sub-band

TS-B2000  Same as the TS-2000 with no front 
panel controls. Includes PC control software.

TS-2000X  The TS-2000 with 1.2 GHz @ 10W. 

TS-480HX  200W HF/6M Mobile
• TX: HF/6M • RX: 0.5-60 MHz • Power: 10-200W 
(with two optional 22A PS’s) • Memories: 99
• IF/stage DSP on main band, AF/stage DSP on sub-band

TS-480SAT  100W version with built-in auto-
matic antenna tuner.

TM-D710A
Dualband FM Mobile w/TNC
• TX: 144-148, 430-450 MHz
• RX: 118-524, 800-1300 MHz (cell blkd)
• Power: 50/10/5W • Dual receive (V+V) (U+U) 
• Built-in TNC for APRS (needs GPS)
• Cross-band repeat • AvMap G6 & EchoLink® ready

Green Light Labs GPS-710
• Plug-and-play adds GPS for TM-D710A & RC-D710
• Acquires GPS lock from cold start in under 60 seconds
• Quick and easy install typically in less then 5 minutes
• Longer cable sold separately to mount on vehicle's glass

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411
Service 414-358-4087
milwaukee@aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland@aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas@aesham.com

1-800-558-0411

a e s h a m . c o m

TRADE UP TO KENWOOD 

CALL NOW FOR A QUOTE!

Radios by

TM-281A  2M FM Mobile
• TX: 144-148 MHz • RX: 136-174 MHz
• Power: 65W • Memories: 200

TS-590S  100W HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz
• Power: 5-100W (5-25W on AM)
• Memories: 110 + 10 Quick Channels
• HF/6M Auto Antenna Tuner
• Full/semi break-in CW • 10 Hz Dual VFO Display
• USB connectivity for PC and remote control

           TH-K20A                TH-F6A               TH-D72A

GPS-710

FOLLOW US ON TWITTER!

twitter.com/K9AES

TM-V71A  Dualband FM Mobile
• TX: 144-148, 430-450 MHz
• RX: 118-524, 800-1300 MHz (cell blkd)
• Power: 50/10/5W • Dual receive (V+V) (U+U)
• Cross-band repeat • EchoLink® ready
• The optional RC-D710 can replace the TM-V71A con-
trol panel to enable all the features of the TM-D710A.

AMATEUR ELECTRONIC SUPPLY
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RADIO WORKS
Antenna Fever  Low Prices, Top Quality

Current Baluns

™RFI Quick Fix

Web Store, Website, C

www.radioworks.com    Take a look!

omplete
information and Catalog are on line.

CAROLINA WINDOMS® - The best simple wire antenna yet!

1.5 kW CW/SSB, 6m 200 W, low takeoff angle, use your tuner
80-6m, 132’ long.  You’ll make a big signal 

160-6m,  All bands in 135’ $189
40-6m, 66’ long  Used to set 2 world records  $139.95

$149.95

80-10m, 116’ long, exceptional    $169.95

              80-10m, 102’ w/ high pwr balun    $79.95

CW 80    $129.73
TM   

CW 160 Compact
CW 40

CW 40 AV Compact™  Special Attic version  40-6m 
SuperLoop 80        
G5RV Plus

TM   
CW 40 Compact 40-6m, 34’ Fits almost anywhere $139.95

B1-2K+ 1:1 2 kW SSB  80-6m    $39.95
B1-5K+ 1:1 5 kW SSB  160-6m Precision   $54.95

RemoteBalun™  4:1  coax-to-ladder line             $65.95

tm
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun  $59.95
B4-2KX 4:1 2 kW SSB 160-10m  Precision   $64.95

Line Isolators™ The T-4 and T-4G have very high 
isolation factors for  re

 The uilt-in ground strap for 
direct Line Isolator grounding and improved isolation.  
Before coax enters your shack, 

mitter output and 
another at the output of your linear amplifier.  

ally tough RFI and RF feedback 
problems.

ray RF 

T-4G has a b

st is shunted to 
ground.  Install one at your  trans

Line Isolators™ have Silver + Teflon SO-239 input and 
output connectors.  T-4 & T-4G rated 160-10m, 2 kW+

T-4
T-4G
T-4G+

Ferrite Snap-on Cores - 

The Standard - High Isolation  160m-10m      $47.95
Higher Isolation with direct ground path        $51.95
Same as T-4G but covers 160m - 6 m              $57.95

1/4” i.d. (RG-8X) $2.50 ea      
.41”(RG-213) $4.00 each.  #31 mix for HF and VHF

T-4-500 Line Isolator™   1/4 size - same isolation as

 the T-4.  Convenient size.  Rated  500 W CW/SSB.    $41.95

PL-259ST Special          $1.99Silver-Teflon       
       100’+

¢
62¢

Coax and Cable     prices by the foot
RG-8X         35

<100’/
   40¢/

  RG-8X  100% shield, 1.5 kW rated  69¢/
95% shield - Premium  

Super 240
RG-213+        79¢
9096 Extra Flex 80¢

Premium, 97% shield, IIA jacket
Same specs as 9913, flexible 

89¢/
90¢/

 Black Dacron®, Mil Spec. UV protected
3/16” 750#    test  100’ & 200’ hanks only     15 /ft
1/4”   1200#  test - this is big!  Use in trees  30 /ft

  .075”  Dacron jacket  500# test   $23/200’ spool
   1/8”    Dacron jacket 800#++ test  $18/100ft

¢
¢

Kevlar
Kevlar

 

Box 6159, Portsmouth, VA   23703

Order Hotline   (800) 280-8327
FAX  (757) 483-1873

VISA and MC welcome.  Give card #, exp. date, security code.  

Add shipping, call for estimate.   Prices subject to change.

Antenna Support Rope

    CAROLINA WINDOM  80

    CAROLINA WINDOM  160

The best high performance wire antenna! 

TM

80-6 m (use tuner)    Reg. $150   Sale $129
1500 w 80-10m  200 w 6m  See our website for full product details

80, 40, 20, 17, 15, 12, 10, 6 m13973

S
A

L
E

SA
LE

$

1.5 kW 80-10, 200w on 6

CAROLINA WINDOM  80 Compact®

®

69’ long

TM

TM

SALE prices on select RADIO WORKS 
products.  Catalog prices are going up.
Take advantage, now.  Details on website.

Super Sale
73

It’s a big antenna(265’) and makes a very big signal.
First time it’s been on sale 

159.73$

®

details at
websiteS

A
L
E

160-6m Reg. $185

ARRL Order No. 6057

Only $10.95*
*plus $2.75 shipping and handling

QST 1/20121

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG /SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO
®

The “Do It Yourself” movement is nothing new 
to Amateur Radio.  For just over a century, 
“hams” have been working in basements and 
attics, taking things apart and putting them 
together in new ways for the fun of it.  The 
enjoyment of seeing your own creation work
—or even if it fails—always surpasses being 
a mere user of corporate products.  Today’s 
hams continue to use technologies in new and 
creative ways that can become the consumer 
products of tomorrow and, in the meantime, 
they have FUN doing it!

For more information, go to: 
www.WeDoThat-Radio.org

The DIY Magic of Amateur Radio
DVD Video, 8 minutes 32 seconds

NEW!



MFJ . . . The World Leader in Amateur Radio!

The compact
MFJ-266 covers

HF (1.5-65 MHz)
in 6 bands, plus
VHF (85-185
MHz) and UHF

(300-490 MHz). 
In Antenna Analyzer mode, you

get Frequency, SWR, Complex
Impedance (R+jX), and Impedance
Magnitude (Z) all displayed simul-
taneously on a high-contrast back-
lighted LCD (SWR only on UHF). 

In Frequency-Counter mode,
the MFJ-266 functions as a 500-
MHz counter with up to 100 Hz

resolution and measures relative
field strength of a signal and its
frequency and can be used for
tracking measurement interference. 

MFJ-266 also functions
as a 10 dBm signal source
with digital-frequency
readout. It can also meas-
ure inductance and capac-
itance at RF frequencies. 

Features include
solid-state band switch-
ing and electronic vari-
cap tuning with a
smooth 10:1 lockable
vernier tuning drive.

Use eight AA alkaline batteries
or 110 VAC with MFJ-1312D, $15.95.
Includes N-to-SO-239 adapter.
33/4Wx61/2Hx23/4D inches. 1.3 lbs.  

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2011 MFJ Enterprises, Inc. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

The MFJ-269 does everything the
MFJ-259B does - and much more!

Expanded Frequency Coverage
MFJ-269 adds UHF coverage from 415

to 470 MHz -- right up into the commercial
band. With it, you can adjust UHF dipoles,
verticals, Yagis, quads and repeater collinear
arrays with ease -- plus construct accurate
phasing harnesses and timed cables. Also use
it as a signal source to check UHF duplexers,
diplexers, IMD filters and antenna patterns.

Much Better Accuracy
New 12-bit A/D converter gives much

better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!

Complex Impedance Analyzer
Read Complex Impedance (1.8 to 170

MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z)
and phase (degrees).  Also reads parallel

equivalent resist-
ance and reactance
(Rp+jXp) -- an
MFJ-269 exclusive!
CoaxCalculatorTM

Lets you calcu-
late coax line length
in feet given electri-
cal degrees and vice
versa for any fre-
quency and any
velocity factor -- an
MFJ-269 exclusive!
Use any Characteristic Impedance

You can measure SWR and coax loss
with any characteristic impedance (1.8 to

170 MHz) from 10 to over 600 Ohms,
including 50, 51, 52, 53, 73, 75, 93, 95, 300,
450 Ohms -- an MFJ-269 exclusive!

Logarithmic Bar Graph
Has easy-to-read LCD logarithmic SWR

bargraph and SWR meter for quick tuning.
Uses instrumentation grade N-connector

to ensure minimum mismatch on all fre-
quencies. Includes N to SO-239 adapter.

MFJ-269PRO TM Analyzer
Like MFJ-269,

but has extended
commercial fre-
quency coverage
in UHF range  (430 to 520
MHz) and ruggedized cabinet
that protects LCD display,
knobs, meters and connectors
from damage in the field/lab. 

The MFJ-
259B is the
world’s most
popular
Antenna
Analyzer and
the easiest to
use! Just select
a band and
mode. Set fre-
quency.  Your
measurements
are instantly
displayed!

Handheld Antenna Lab
Owning the MFJ-259B is like having an

entire antenna lab in the palm of your hand!
Measure SWR quickly or make sophis-

ticated measurements such as Return Loss,
Reflection Coefficient, Resonance,
Complex Impedance (R+jX), Impedance
Magnitude (Z) plus Phase in degrees.
Covers 1.8 to 170 MHz -- no gaps. 

Coax Analyzer
Determine coax cable velocity factor (Vf),

loss in dB, coax length, distance to open or
short plus detect wrong coax impedance. 

Frequency Counter
Measure frequency of external signals

using the separate BNC counter input.

Signal Generator
Use as a signal source 1.8-170 MHz with

digital dial accuracy for testing and alignment.
Inductance and Capacitance

Measure Inductance (uH) and Capacitance
(pF) at RF frequencies not at audio fre-
quencies used by most L/C meters.   

Digital and Analog Meters
A high-contrast backlit LCD gives preci-

sion readings and two side-by-side analog
meters make antenna adjustments intuitive. 

Smooth, Stable Tuning
Velvet-smooth reduction drive tuning

and precision air-variable capacitor makes
setting frequency easy and stable. 

Battery Saver & More
Battery-saver, low-battery warning, bat-

tery voltage meter and charger are all built
in. Use ten Alkaline, NiCad or NiMH AA
batteries (not included) or 110 VAC with
MFJ-1312D, $15.95. 4Wx63/4Hx2D inches.

Here’s What You Can Do
Find true antenna resonant frequency 
Tune antenna quickly for minimum SWR
Match complex loads to your feedline
Adjust mobile whips without stressing finals
Determine safe 2:1-SWR operating windows
Adjust tuners without generating QRM
Find exact location of shorts and opens
Cut stubs and phasing lines accurately
Check cable for loss and contamination
Find value of unknown coils and caps
Test RF transformers and baluns

Troubleshoot filters and networks
Find self-resonance and relative Q 
Check patterns and compare gain

MFJ-259B does all this and more!

World’s most popular Antenna
Analyzer is super easy-to-use!

MFJ-266 . . . Wide range 1.5-185 MHz and 300-490 MHz!

MFJ-269

$38995

New!

MFJ-266

$34995

MFJ Analyzer Accessories
MFJ-29C, $24.95. Tote your MFJ-259B

anywhere with this genuine MFJ custom
carrying case. Special foam-filled fabric
cushions blows, deflects scrapes and protects
knobs and meters from harm. MFJ-39C,
$24.95. Like MFJ-29C, but for MFJ-269. 

MFJ-66, $24.95. Plug-in coils turns any
MFJ Antenna Analyzer into a sensitive and
accurate band switched dip meter. 2 coils. 

MFJ-92AA10, $29.95. Ten MFJ SuperCellTM

Ni-MH AA rechargeable batteries.
MFJ-99B, $88.90. Save $7! MFJ-259B

Deluxe Accessory Pack: MFJ-29C Pouch, 10
Ni-MH batteries, dip coils, AC adapter. MFJ-
98B, $88.90. Like MFJ-99B but for MFJ-269.

MFJ-99, $60.85. Save $5! Like MFJ-
99B, less batteries, for MFJ-259B.  MFJ-
98, $60.85. Like MFJ-99 but for MFJ-269. 

MFJ-99C, $40.90. Save $5! AC Adapter
and 10 Ni-MH batteries for MFJ-259B/269. 

MFJ-917, $29.95. Current balun lets you
make balanced line antenna measurements
on HF with your MFJ Analyzer. MFJ-7702,
$3.95. MFJ-917 to MFJ Analyzer adapter.

MFJ-731, $99.95. Tunable RF filter allows
accurate Antenna Analyzer measurements in
presence of strong RF fields. 1.8-30 MHz. 

MFJ-5510, $9.95. Cigarette lighter cord.

MFJ-259B
MFJ-259B

$28995

MFJ-269PRO

$41995

MFJ-269 ...1.8-170 MHz and 415-470 MHz plus 12-bit A/D!



MFJ TUNERS
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 efficiency, lower loss-
es 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
capacitors give you twice the
capacitance for more efficient
operation on 160 and 80 Meters.

New, improved AirCoreTM

Roller Inductor gives you lower
losses, higher Q and handles
more power more efficiently. 

New TrueActiveTM peak read-
ing Cross-Needle SWR/Watt-

meter lets you read true peak

power on all modes. 
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 accurately.
New larger 2-inch

diameter capacitor
knobs with easy-to-see dials
make tuning much easier. 

New cabinet maintains com-
ponents’ high-Q. Generous air

vents keep components cool.
127/8Wx6Hx115/8D inches. 

Includes six position ceramic
antenna switch, 50 Ohm dummy
load, indestructible multi-color
Lexan front panel with detailed
logging scales and legends.

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 capacitors
and new low loss roller inductor,
it easily handles higher power
much more efficiently.

MFJ-986 Two knob Differential-T TM

Two knob tuning (differential
capacitor and AirCoreTM 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. 103/4Wx41/2Hx15 in. 

MFJ-962D compact kW Tuner

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!  AirCoreTM roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 103/4x41/2 x107/8 in. 
MFJ-969 300W Roller Inductor Tuner

Superb AirCoreTM Roller
Inductor tuning.  Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, QRM-Free PreTuneTM, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 31/2Hx101/2Wx91/2D inches.

MFJ-949E deluxe 300 Watt Tuner
More hams

use MFJ-949s
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, dummy
load, QRM-Free PreTuneTM, scratch proof
Lexan front panel. 31/2Hx105/8Wx7D inches. 
MFJ-948, $139.95. Economy version of MFJ-
949E, less dummy load, Lexan front panel.  

MFJ-941E super value Tuner
The most for

your money!
Handles 300 Watts
PEP, covers 1.8-30
MHz, lighted Cross-Needle SWR/
Wattmeter, 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 101/2Wx21/2Hx7D in.

MFJ-945E HF/6M mobile Tuner
Extends your mobile

antenna bandwidth so
you don’t have to stop,
go outside and adjust your antenna.
Tiny 8x2x6 in. Lighted Cross-
Needle SWR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. MFJ-20, $6.95, 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 6x61/2x21/2 in. 

MFJ-901B smallest Versa Tuner
MFJ’s smallest (5x2x6

in.) and most affordable
wide range 200 Watt PEP
Versa tuner.  Covers 1.8 to 30
MHz. Great for matching
solid state rigs to linear amps. 

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 2x3x4 in. 

MFJ-906/903 6 Meter Tuners
MFJ-906 has light-

ed Cross-Needle SWR/
Wattmeter, bypass switch.
Handles 100 W FM, 200W SSB.
MFJ-903, $69.95, Like MFJ-906,
less SWR/Wattmeter, bypass switch.
MFJ-921/924 VHF/UHF Tuners

MFJ-921 covers
2 Meters/220 MHz.
MFJ-924 covers 440
MHz.  SWR/Watt-
meter.  8x21/2x3 in.  

MFJ-931 artificial RF Ground
Eliminates RF hot spots,

RF feedback, TVI/RFI, weak
signals caused by poor RF
grounding. Creates artifi-
cial RF ground or electrically places
far away RF ground directly at rig.
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter. 

MFJ-971
$11995

MFJ-901B
$9995

More hams use MFJ tuners than all other tuners in the world!

New, Improved MFJ-989D 1500 Watt legal limit Antenna Tuner

MFJ-986
$34995

MFJ-945E
$12995

MFJ-906
$9995

No Matter WhatTM Warranty
Every MFJ tuner is protected

by MFJ’s famous one year No
Matter WhatTM limited warranty.
We will repair or replace your MFJ
tuner (at our option) for a full year.

MFJ-902 Tiny Travel Tuner
Tiny 41/2x21/4x3

inches, full 150 Watts,
80-10 Meters, has
tuner bypass switch, for coax/random wire.

MFJ-904H, $149.95. Same but adds
Cross-needle SWR/Wattmeter and 4:1 balun
for balanced lines. 71/4x21/4x23/4 inches. 

MFJ-16010
$6995

MFJ-902
$9995

MFJ-931
$10995

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800
MFJ-969

$21995

MFJ-941E
$13995

MFJ-989D

$38995

MFJ-962D
$29995

MFJ-949E
$17995

MFJ-921/924
$8995



for Remote/Outdoor/Marine

MFJ IntelliTunerTM Automatic Tuners

Only the MFJ-
998 gives you fully
automatic antenna
tuning for your
legal limit full 1500 Watts
SSB/CW linear amplifier!

Ultra-fast Automatic Tuning
Instantly match impedances

from 12-1600 ohms using MFJ's
exclusive IntelliTuneTM, Adaptive
SearchTM and InstantRecallTM

algorithms with over 20,000
VirtualAntennaTM Memories.  
Safe auto tuning protects amp

MFJ’s exclusive Amplifier

Bypass ControlTM

makes tuning safe and
"stupid-proof"! 
Digital/Analog Meters

A backlit LCD meter displays
SWR, forward/reflected power,
frequency, antenna selected, an
auto-ranging bargraph power
indication, and much more. 

Has quick-glance auto-ranging
Cross-Needle SWR/Wattmeter. 
MFJ VirtualAntennaTM Memory

MFJ new VirtualAntennaTM

Memory system gives you 4
antenna memory banks for each

of 2 switchable antenna coax
connectors.  Select up to 4
antennas on each antenna con-
nector. Each antenna has 2500
memories, 20,000 total. Has
binding post for end-fed long
wire antennas. 
Download & Upgrade Remotely

Download from internet and
upgrade your MFJ-998 firmware
as new features are introduced. 

Plus Much More!
Built-in radio interface con-

trols most transceivers.
Automatically bypasses with

excessive tuning power.
Use balanced line antennas

with external MFJ-912, $59.95,
1.5 kW 4:1 balun.

Small 13Wx4Hx15D inches
easily fits into your ham station.
8 pounds. Requires 12-15VDC at
1.4 amps maximum or 110 VAC
with MFJ-1316, $21.95. 

No Matter WhatTM Warranty
Every MFJ tuner is pro-

tected by MFJ’s famous one
year No Matter WhatTM limit-
ed warranty.  We will repair or
replace your MFJ tuner (at our
option) for a full year.

For 600 Watt
amps like
Ameritron AL-
811/ALS-600/ALS-500M.
Matches 12-800 Ohms. 10,000
Virtual AntennaTM memories.
Cross-Needle SWR/Wattmeter.
10Wx23/4Hx9D inches.

http://www.mfjenterprises.com for instruction manuals, catalog, info

200 Watt ...Compact
Digital Meter, Ant Switch, Wide Range

World’s fastest
compact auto tuner
uses MFJ Adaptive
SearchTM and
InstantRecallTM algorithms. 132,072 tuning
solutions instantly match virtually any antenna
with near perfect SWR.     

MFJ-929The world’s best selling
automatic antenna tuner is
highly acclaimed the world
over for its ultra high-speed, wide match-
ing range, reliability, ease-of-use!
Matches virtually any antenna.

MFJ-993B

300 Watt .. .Wide Range
SWR/Wattmeter, 10000 VA Memories

200 Watt . . . Econo
Small, Ant Switch, 20K VA Memories

Extra

Extra wide
matching range at
less cost. Exclusive
dual power level:
300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter. 

High-speed, wide matching range and
compactness at low cost! Leave in-line and
forget it -- your antenna is always automati-
cally tuned! 2-position antenna switch. 

MFJ-991B

MFJ-928

200 Watt...Remote200W...Weather-sealed

Fully weather-sealed
for remote Outdoor/

Marine use! Tough,
durable, built-to-last the elements for years. 

Weather protected
fully automatic
remote auto tuner for
wire and coax anten-

nas -- an MFJ exclusive.  Powers through
coax -- No separate power cable needed.      

MFJ-926B
MFJ-927

World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearchTM and
AutomaticRecallTM algorithms -- world’s fastest ultra-wide range tuning.  Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio Interface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable . . . 

$21995

200 Watt MightyMiteTM

Matches IC-706, FT-857D, TS-50S

No extra space needed! Just set your IC-
706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using any antenna! Just tune and talk!

G5RV Antenna
Covers all bands,

160-10 Meters with
antenna tuner. 102 ft.

long. Can use as inverted vee or
sloper. Use on 160 Meters as Marconi.1500
Watts. Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end insula-
tors.  All hand-soldered connections. Add
coax, some rope and you’re on the air!
MFJ-1778M, $39.95. G5RV Junior. Half-

size, 52 ft. 40-10M with tuner, 1500 Watts.

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ-1778
$4495

for 600 Watt amps
AL-811/ALS-600/ALS-500

MFJ-994B

$25995 $21995

$19995

Coax/Wire Ant, No pwr cable needed

$25995
$27995

$35995

More hams use MFJ tuners than all other tuners in the world!

300 Watt...Best Seller
Digital Meter, Ant Switch, Balun

MFJ-998

$69995

MFJ-998 1500 Watt Legal Limit IntelliTunerTM

MFJ-925
$17995



• Field Day Pocket T-Shirt              
Sand pocket t-shirt featuring the 2012 Field Day logo above the 
pocket. ARRL diamond and “Ham Radio” silkscreened on top back.
ARRL Order No. 1098 ........................ Only $14.95

• Field Day Hat                                     
Texas orange cap embroidered with “Field Day”. One size fi ts most.
ARRL Order No. 2301 ...........................Only $9.95

• Field Day Pin                                     
Offi cial 2012 Field Day Pin. Size 1-1/8” x 7/8”.
ARRL Order No. 3357 ...........................Only $5.00

• GOTA Pin                                            
Don’t forget GOTA pins for your Field Day newcomers. Size 1” x 1”.
ARRL Order No. 8911 ...........................Only $5.00

• Field Day Poster (pack of 25)
Encourage participation in ARRL Field Day. A great recruitment tool!
ARRL Order No. 4840 ...........................Only $5.95

• Field Day Logbook                                                    
Log sheets, dupe sheets, VHO Operating Tips, WAS map and more.
ARRL Order No. 4500 ...........................Only $7.95

• The ARRL Field Day Handbook
A collection of tools and resources for Field Day FUN!
ARRL Order No. 0885 ........................ Only $19.95 

Offi cial Field Day pocket t-shirts, hats, participation pins, and more
—are a great way to recognize your involvement in this annual 
operating event. Clubs, order early! Collect orders from members, 
and place a single order—pay only $12.50 shipping for orders 
over $50, while supplies last.

www.arrl.org/FieldDay
Order Online www.arrl.org/shop 
or Call Toll-Free 1-888-277-5289

Now Shipping!



MFJ-1798
$34995
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7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

■ 7-Digit Display
■ 160 kHz to 55 MHz Range
■ For Receivers & Transmitters
■ Works with Increasing & Decreasing LOs
■ 7 BNC Inputs for Multiple Rigs!
■ Hook Up Tips Included!
■ 4" H X 5" W X 3" D
■ 12 V dc, ~135 mA (ps included)

NFD-1
Digital Display for
Vintage Gear

NEW!

Visit Our Site for Complete Info!

Easily add the convenience
of a digital frequency readout
to vintage gear by National,
Collins, Hammarlund, etc.

Aurora, OR 97002  (503) 678-6182

www.arcomcontrollers.com

More Power, More Features
Less Money

Still Struggling With
Your 20-Year-Old

 Repeater Controller?

State-of-the-Art Repeater
Controllers and Accessories

Radio control en-/ decoder software / hardware

Bonito - RadioCom 

RadioJet  IF-radio

COMPUTER INTERNATIONAL,  since 1989

St. Johns, MI 48879 – Phone 989 224 9080
qst@computer-int.com**www.computer-int.com

General Distributor & Support

SDR Shortwave Receiver 

QST 6/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

ARRL Order No. 5200

Special ARRL Member Price!

Only $19.95* (regular $22.95)

*plus shipping and handling

AMATEUR RADIO®

Ideas for Any Shack!

QST’s monthly Hints & Kinks 
column is one of the most popular 
sections of the magazine—and 
it’s easy to see why. If you’re in the 
mood for an evening or weekend 
project, you’ll fi nd it in Hints & Kinks

This brand new edition gathers the 
best projects and problem-solving 
techniques spanning 8 years, from 
2004 through 2011. It’s more than 
170 pages of practical information 
you can use every day!

Includes:
• Equipment Tips and Mods

• Batteries and Other Power
Sources 

• Mobile and Portable Stations

• Software and Computers

• Troubleshooting/Test Gear

• Restoration

• Construction/Maintenance

• Antenna Systems

• Operating

• Around the Shack

• Interference (RFI/EMI)

Advanced Specialties Inc.
“New Jersey’s Communications Store”

YAESU ■ ALINCO ■ 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



MFJ . . . The World Leader in Amateur Radio!

World's largest HF SWR/Watt-
meter has giant 6½ inch meter!
This one you can SEE! Extra-long

scales gives you highly accurate SWR and
power measurements.  Huge numbers makes
reading easy across your shack.

Like your analog watch, one glance at the
meter needle gives you fast and   accurate
readings without actually reading the scale.

MFJ's exclusive TrueActiveTM peak read-
ing circuit captures true peak or average for-
ward and reflected power readings.  

Has 20/200/2000 Watt ranges for accurate

QRP or QRO operation.
Exclusive MFJ Wattmeter

Power SaverTM circuit turns on
meter only when RF power is being measured.

Covers 1.8-30 MHz.  Use 9 volt battery
or 12 VDC or 110 VAC with MFJ-1312D,
$15.95. 7Wx51/2Hx5D in. SO-239 connectors.

MFJ-868
$14995

MFJ giant 6.5 inch SWR/Wattmeter

Boost battery voltage as
low as 9 Volts back up to

13.8 VDC! Keeps your transceiver at full
power output, provides full performance/
efficiency, prevents output signal distortion
and transceiver shutdown.  Compensates
for run-down battery, wiring voltage drop
or when car is off. Provides up to 25 Amps
peak with 90% efficiency. Selectable 9/10/11
Volts minimum input voltage prevents bat-

tery damage from over-discharging. RF sense
turns MFJ-4416B off during receive to save
power and increase efficiency. Adjustable
12 to 13.8 VDC output pass-through voltage
improves efficiency and lets transceiver run
cooler. Has output over-voltage crowbar
protection. Anderson PowerPoles(R) and high-
current 5-way binding posts for DC input,
regulated output. 73/4Wx4Hx21/8D inches. 

Boost battery voltage as low as 9 Volts back up to 13.8 VDC!  Keeps your transceiver at
full power output, compensates for run down battery, wiring voltage drop, car off . . . 

4-Farad capacitors supply
25 Amps needed for 100
Watts SSB peaks and replen-
ished by 10 Amps average
from cigarette lighter sock-

et. Protects against reverse/over
voltage, voltage transients, short

circuits. Provides super noise/ripple filtering.

100 Watts SSB from
cigarette lighter socket!

Filters and reduces AC power
line RFI, hash, noise, transients,
surges generated by computers, motors, RF
transmitters, static/lightning by 30 db and
up to 60-80 dB with a good earth ground.
Super fast, nano-second overvoltage protec-
tion. Four 3-wire 15A, 120VAC outlets.

MFJ-1164B

Transceiver Surge Protector
MFJ-1163, $69.95.
Protects your expen-
sive transceiver
from damaging
power surges. Capacitive decoupling and
ultra-fast MOVs protection. 4 AC outlets.

Lighted 3” Cross-
Needle Meter, SWR/Watts,
1.8-200 MHz, Fwd/Ref
pwr, 30/300W. Compact.

Lighted Cross-Needle,SWR/
Watts, 1.8-60/144/440 MHz,
30/300W Fwd, 6/60W Ref.
Hook up HF&VHF/UHF rigs.

Lighted 3”
C/N Meter, SWR/Watts, 1.8
-30 MHz, 300/3000W Fwd,
60/600W Ref. True Peak. 

VHF SWR Wattmeter, 2M/
220 MHz, built-in field
strength meter, Fwd/Ref,
Pwr in 2 30/300W ranges.

MFJ-822 MFJ-862
$6995

MFJ-864
$9995

MFJ-812B
$3995

MFJ-815C
$8995

$7995

MFJ-4403
$11995

MFJ all-in-one Transmit Audio Console gives you an
8-Band Equalizer for full quality ragchewing audio
or powerful, pileup penetrating speech . . . Adjustable
Noise Gate gives you transparent, back-ground noise
reduction . . . Clean low-distortion Compressor

gives you more powerful, richer, fuller sounding speech and higher average
power SSB . . . Smooth Limiter keeps audio peaks from over-driving your

transmitter, prevents SSB distortion and splatter. Universal Mic-Interface lets you use any
microphone with any transceiver. Has low-noise preamp, mic voltages, PTT jack, impedance
matching, level controls, RF/audio isolation, VU meter, headphone monitor, auxiliary input.

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2011 MFJ Enterprises, Inc. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ-655B
$21995

MFJ all-in-one Transmit Audio Console

MFJ AC Line RFI Filter
Eliminate obnoxious power line and

computer hash and noise by 6 S-units!

MFJ-4416B
$14995

Lighted Cross-Needle
Meter, SWR/Watts, 144/
220/440 MHz, 30/300
Watts Fwd, 60/6 W Ref. 

MFJ-4416B Super Battery Booster

See it all at once on giant Cross-Needle
SWR/Wattmeter! MFJ-891 simultaneously dis-
plays forward/reflected power and SWR on easy-
to-read three-color scale. 20, 200, 2000 Watt
ranges have individual scales. TrueTMActive
peak-reading circuit reads forward and reverse

true peak power in all modes. New directional
coupler gives increased accuracy over entire 1.6 to

60 MHz frequency range.  Low bias Schottky diode detectors
increase linearity at low power -- great for QRP.   Super-bright
LED backlight with on/off switch provides smooth even illumina-
tion. DC grounded antenna connections prevent electrostatic build
up. Quality SO-239 connectors. Designer-styled molded front
panel and rugged metal housing looks great. 71/4Wx41/2Hx41/2D in. 

MFJ peak-reading giant 4.5 inch

MFJ-891
$10995

www.mfjenterprises.com . . . World’s largest selection of HF/VHF/UHF SWR Wattmeters!

MFJ high-accuracy Digital
SWR/Wattmeter
MFJ-826B has a large high-contrast,

high-accuracy backlit LCD display. Auto-
ranging selects optimum full-scale range
from 25W, 250W and 1500W ranges
with full 10-bit resolution on each range.  Covers
entire amateur power spectrum. Built-in frequency
counter selects frequency compensated data set to insure highest
accuracy for each band. Displays frequency, provides digital read-
out for older rigs and QRP rigs. True peak/average and forward/re-
flected power, SWR and frequency are simultaneously displayed.
Select bargraphs to display forward/reflected power or forward /SWR
or SWR only. MFJ’s PeakHoldTM freezes highest forward power
displayed 1, 2 or 3 seconds. When SWR is greater than 1.5 to 3
(selectable) an alarm LED lights and buzzer sounds. Use 12 VDC
or 110 VAC with MFJ-1312D, $15.95.  61/2Wx25/8Hx6D inches.

MFJ-826B
$17995

Cross-Needle SWR/Wattmeter
New

!

$5995

Giant 144/220/440 MHz
SWR/Wattmeter

MFJ-867, $159.95. Like MFJ-
868 giant SWR/Wattmeter, but
covers 144/220/440 MHz.



Let this new microprocessor
controlled MFJ Contest Voice
KeyerTM call CQ, send your call
and do contest exchanges for
you in your own natural voice!  

Store frequently used phrases
like “CQ Contest this is AA5MT”,
“You’re 59” . . . “Qth is Mississ-
ippi” . . .  Contest by pressing a
few buttons and save your voice.

Record and playback 5 natural
sounding messages in a total of
75 seconds. Uses eeprom -- no
battery backup needed. Use your
mic or its built-in mic for recording.

You can repeat messages
continuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ is so easy.

You can also record and play
back off-the-air signals -- great
help if you didn’t get it right the
first time! No more “Please repeat”.

A playing message can be

halted by the
Stop Button,
your micro-

phone’s PTT/VOX, remote
control or computer.

Has jack for remote or com-
puter control (using CT, NA or
other program). Lets you select,
play and cancel messages. 

Your mic’s audio character-
istics do not change when your
MFJ-434B is installed.  

All audio lines are RF fil-
tered to eliminate RFI, audio
feedback and distortion.  An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops. 

New! It’s easy to use -- just
plug in your 8 pin round or mod-
ular mic plug, set the internal
jumpers for your transceiver and
plug in the appropriate (included)
cable for your rig.   

Built-in speaker-amplifier.
Speaker/phone jack. Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
$15.95. 61/2Wx21/2Hx61/2D in.  

MFJ-73, $34.95. MFJ-434B
Remote Control with cable.  

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric drills,
motors, industrial processes .  .  .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal. 

It works on all modes -- SSB,
AM, CW, FM -- and frequences
from BCB to lower VHF.

You can null out strong QRM
on top of weak rare DX and
then work him!  You can null

out a strong local ham or AM
broadcast station to prevent your
receiver from overloading.

Use the MFJ-1026 as an
adjustable phasing network.
You can combine two antennas
to give you various directional
patterns.  Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.  

Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver.  To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one.  MFJ’s exclusive
Constant Amplitude Phase
ControlTM makes nulling easy.  

RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time.  Uses 12
VDC or 110 VAC with MFJ-
1312D, $15.95. 61/2x11/2x61/4 in. 

MFJ-1025, $179.95. Like
MFJ-1026 less
built-in active
antenna, use

external noise antenna. 

Only MFJ gives you tun-
able and programmable
“brick wall” DSP filters. 

You can continuously tune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference. 

Only MFJ gives you 5 factory pre-set
and 10 programmable pre-set filters you

can customize.  Automatic notch filter
searches for and eliminates multiple het-
erodynes.  Advanced adaptive noise reduc-
tion silences background noise and QRM.  

MFJ-784B
$27995

“What did you say?” Can you
hear but . . . just can’t always understand
everything people are saying?

As we get older, high frequency hear-
ing loss reduces our ability to under-
stand speech.  Here’s why . . .

Research shows that nearly half the
speech intelligibility is contained in
1000 to 4000 Hz range, but contains a
miniscule 4% of total speech energy. 

On the other hand, the low frequen-
cies, 125 to 500 Hz have most of the
speech energy (55%) but contribute very
little to intelligibility -- only 4%.  

To dramatically improve your ability

to understand
speech, you must: 

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelli-
gibility is concen-
trated. 

Second, drasti-
cally reduce speech

energy below 500 Hz where only 4% of
speech intelligibility lies. 

The MFJ-616 splits the audio speech
band into four overlapping octave
ranges centered at 300, 600, 1200 and
2400 Hz.  You can boost or cut each
range by nearly 20 dB.

A balance control and separate 21/2 Watt
amplifiers let you equalize perceived
loudness to each ear so both ears help. 

By boosting high and cutting low fre-
quencies and adjusting the balanced con-
trol, speech that you can barely under-
stand become highly understandable!

Even if you don’t have high frequency
hearing loss, you’ll dramatically improve
your ability to understand speech.
You’ll get an edge in contesting and
DXing and enjoy ragchewing more.

Here’s what QST for April, 2001 said
. . . “I expected a subtle effect at best,
but I was astonished . . . The result was
remarkably clean, understandable
speech without hissing, ringing or other
strange effects . . . made a dramatic
improvement . . .”

Immuned to RFI. Has phone jack,
on/off speaker switch, 2 inputs, bypass
switch. 10Wx21/2Hx6D”. Needs 12 VDC.

MFJ-1316, $21.95. For 110 VAC
operation. Provides 12 VDC/1.5 Amps.

MFJ-72, $69.80. All-in-one MFJ-
616 Accessory Pack.  Includes MFJ-392
headphones, two MFJ-281 speakers and
MFJ-1316 power supply. Save $7!

Try it for 30 Days
Order from MFJ and try it -- No obli-

gation.  If not delighted, return it within
30 days for refund less shipping.

MFJ Speech Intelligibility Enhancer
. . . makes barely understandable speech highly understandable!

MFJ-434B

$19995
MFJ-1026

$19995

MFJ Contest Voice Keyer 60 dB Null wipes out
noise and interferenceTransformer-coupled -- No RFI, hum or feedback . . . 75

seconds total, 5-messages . . . Records received audio . . . 

http://www.mfjenterprises.com for instruction manuals, catalog, info

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ Speech Intelligibility Enhancer

MFJ-616

$18995

MFJ tunable Super DSP filter



MFJ Code Oscillator
MFJ-557
Deluxe
Code
Practice
Oscillator
has a

Morse key and oscillator unit mounted
together on a heavy steel base -- stays put
on your table! Portable.  9-Volt battery or
110 VAC with MFJ-1312D, $15.95.  Ear-
phone jack, tone and volume controls, speaker.
Adjustable key.  Sturdy. 81/2x21/4x33/4 inches. 

MFJ-550, $14.95. Telegraph
Key Only with adjustable
contacts.  Handsome black.

MFJ-557

MFJ . . . the world leader in ham radio accessories!

Hold near your receiver -- it instantly displays CW in English! Automatic Speed Tracking . . . Instant Replay . . .
32 Character LCD . . . High-Performance Modem . . . Computer Interface . . . Battery Saver . . . More!

Is your CW rusty?
Relax and place this tiny pock-

et size MFJ Morse Code Reader
near your receiver’s speaker . . . 

Then watch CW turn into solid
text messages as they scroll across
an easy-to-read LCD display.

No cables to hook-up, no
computer, no interface, nothing
else needed!

Use it as a backup in case you
mis-copy a few characters - - it
makes working high speed CW a
breeze - - even if you’re rusty. 

Practice by copying along with the
MFJ-461.  It’ll help you learn the
code and increase your speed as you
instantly see if you’re right or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world.  It’s a universal language
that’s understood the world over.

MFJ AutoTrakTM automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.  

Simply place your MFJ-461 close to

your receiver speaker until the
lock LED flashes in time with
the CW. Digs out weak signals.
Phase-Lock-Loop even tracks
slightly drifting signals.

Of course, nothing can clean up and
copy a sloppy fist, especially weak sig-
nals with lots of QRM/QRN.  

The MFJ-461’s serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.

When it’s too noisy for its micro-
phone pickup, you can connect the

MFJ-461 to your receiver with a
cable. A battery saving feature puts
the MFJ-461 to sleep during peri-
ods of inactivity. It wakes up and
decodes when it hears CW.

Uses 9 Volt battery. Fits in your
shirt pocket with room to spare -
smaller than a pack of cigarettes.
Tiny 21/4x31/4x1 inches. 51/2 ounces.  

Super easy-to-use!  Just turn it
on -- it starts copying instantly!

MFJ-26B, $9.95.
Soft leather protec-
tive pouch. Clear
plastic overlay for
display, push but-

ton opening, strong, pocket/belt clip
secures MFJ-461.  

MFJ-5161, $16.95. MFJ-461 to
computer serial port cable (DB-9). 

MFJ-5162, $7.95. Receiver cable
connects MFJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ-5163, $10.95. Cable lets you
use external speaker when MFJ-461 is
plugged into radio speaker jack. 3.5 mm.

MFJ-461
$8995

MFJ Pocket size Morse Code Reader TM

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

paddle or computer keyboard.  
Easy menu operation.  Front

panel speed, volume controls.  4
message memories, type ahead
buffer, read again buffer, adjust-
able weight/sidetone, speaker. RFI proof. 

MFJ-551, $39.95. RFI suppressed
keyboard, a must to avoid RFI problems. 

MFJ Morse Code Reader and Keyer Combination

MFJ Iambic Paddles
MFJ-564 Chrome
MFJ-564B Black

Deluxe MFJ Keyer
has all controls on
front panel for easy
access -- speed, weight,

tone, volume knobs, and tune, semi/
auto, on/off push-buttons.  You get

all keyer modes, dot-dash memories, self
completing dots/dashes, jam- proof spacing,
sidetone, built-in speaker, type A /B keying.
RF proof. Solid state keying. 7x2x6 inches.

MFJ-401D, $69.95. Econo
Keyer II has front-panel volume/
speed controls (8-50 wpm), tune
switch.  Internal adjust weight, tone.  Solid
state keying. Tiny 4x2x31/2 inches. 

MFJ-407D

$6995

Keyer/Paddle Combo
Best of all CW

worlds -- a deluxe
MFJ CurtisTM keyer

that fits right on Bencher
paddle! Adjustable weight
and tone, front panel vol-

ume and speed controls (8-50 WPM),
built-in dot-dash memories, speaker,
sidetone, semi-automatic/tune or automatic
modes. Use 9V battery or 110 VAC with
MFJ-1312D, $15.95. 41/8x25/8x51/4 in.

MFJ-422DX, $99.95.
MFJ CurtisTM Keyer only, fits on your

Bencher paddle or MFJ-564 (chrome) or
MFJ-564B (black) paddles above.

MFJ Deluxe CW Keyer

$7995

MFJ Deluxe Iambic PaddlesTM feature a
full range of adjustments in tension and contact
spacing. Self-adjusting nylon and steel needle
bearings, contact points that almost never need
cleaning, precision machined frame and non-
skid feet on heavy chrome base. Works with

all MFJ and other electronic keyers.

Miniature Travel Iambic Paddle
MFJ-561, $24.95. 13/4Wx13/4D x3/4H inches.
Formed phosphorous bronze spring paddle,
stainless steel base. 4 ft. cord, 3.5 mm plug. 

$3995

MFJ ClearToneTM Speaker
MFJ-281, $12.95. Makes copying
easier, enhances speech, improves
intelligibility, reduces noise, static,

hum. 3” speaker, 8 Watts, 8 Ohms.
MFJ 24/12 Hour Station Clock

MFJ-108B, $21.95. Dual
24/12 hour clock. Read UTC
and local time at-a-glance.
High-contrast 5/8” LCD, brushed aluminum
frame. Batteries included. 41/2Wx1Dx2H in.

MFJPocket Morse Tutor
Learn Morse code anywhere
with this tiny MFJ Pocket-
sized Morse Code TutorTM!
Practice copying letters, num-
bers, prosigns, punctuations

or any combination or words or
QSOs. Follows ARRL/VEC for-

mat. Start at zero code speed and end up as a
high speed CW Pro! LCD, built-in speaker.

MFJ-418
$8995

� 1 Year No Matter WhatTM warranty � 30 day money 
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC. 
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869 
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ-464
$19995

(Keyboard, paddle

not included.)

MFJ-422D
$18995
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Continuous Product 

Innovation

Superior 
Customer Service

YEARS

www.alphadeltacom.com
for product technical details, installation requirements, 

pricing, dealers and contact information

For atmospheric surge voltage protection for communications and 
receiving stations, it is CRITICAL that protectors are reliable, repeat-
able and provide effective equipment protection.

There is NO ROOM for error or failure!

ALPHA DELTA participates in the most sophisticated government, 
commercial and MIL systems, WORLDWIDE, with our Model TT3G50 
coax protector series and Model DELTA-2B/4B surge protected coax 
switch series. Check Cage Code 389A5 for DLA (Defense Logistic 
Agency) NSNs. 

Besides the voltage stress incurred from surge voltages, protectors 
are under additional stress from high power transmitting systems; 
High RF voltages, improperly grounded and mis-tuned antennas 
yielding high VSWR voltages and high RF voltage swings while using 
antenna tuners. However, the protectors must survive and keep 
protecting, repeatedly!

Our reliability is unmatched! Latest QC and factory stats, from 
approximately 150,000 Transi-Trap (TT) surge protectors and 50,000 
DELTA coax switches sold, yielded these AMAZING results:

ZERO reported TT unit fi eld failures; ZERO reported failures for 
equipment protection; ZERO QC related product returns; ZERO 
reported fi eld failures of Model D-4 gas tube ARC-PLUG™ switch 
modules (All stats based on products used within specifi cations).

Why do we have this incredible performance and stats? 
(no one else has, that we know of):

■ State-of-the-art design and engineering using constant 
impedance microwave cavity designs

■ Rigorous ISO-9001 manufacturing processes. 
“MADE IN THE U.S.A.”. We do NOT import!

■ Thorough QC and test processes. Tested at Ft. Monmouth, 
ARINC and other labs and APPROVED!

■ Incredibly dedicated and conscientious design, engineering, 
procurement, QC, sales, shipping and manufacturing people 
involved throughout the entire system.

TT3G50s in satellite systems 
on Ticonderoga Cruisers

DELTA switches in nuclear 
sub comm rooms

TT G i lliDELTA i h i l

QST 6/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

ARRL Order No. 5798

Only $19.95* (regular $22.95)
*plus shipping and handling

AMATEUR RADIO ®

Short Antennas for 160 Meter 
Radio dares to discuss the 
possibility of smaller antennas 
for this intriguing band. Grant 
Bingeman, KM5KG, walks 
you through the theory behind 
innovative designs for relatively 
compact antennas. You’ll learn 
how to enhance bandwidth, 
minimize loss, and employ other 
techniques to enjoy 160 meters 
with limited real estate.

Contents:

• Short Antenna Behavior
• A Better Way to Defi ne 

Antenna Bandwidth
• Why Top-loading Can Improve 

Short Antenna Performance
• Top Hat Arrangements
• Inverted Cone Antennas
• Closed Antennas
• Antennas with Two Driven 

Elements
• T-shaped Antennas
• Inverted L-shaped Antennas
• Antennas with Four Driven 

Elements
• Spiral Antennas
• Small Horizontal Antennas
• Quadrature Feed Arrangements
   ...and more!

Special ARRL Member Price!



6 Meter Amplifier
A-1015-G, $389, world’s
most popular all mode
FM/SSB/CW 6 Meter

amplifier. 150 Watts out/10W in.  For 1-15
W transceivers. 20 dB GaAsFET preamp.

70 cm Amplifiers (420-450 MHz)
D-3010-N, $389 -- 100 W
out/30W in.  For 5-45 Watt
mobile/base. D-1010-N, $419,
100W out/10W in.  Dual

purpose -- for handhelds or mobile/ base.
D-26-N, $299, 60W out/2W in, for handhelds.

Amateur TV Amps
Industry standard ATV amps:
D-1010-ATVN, $439, 82 W

PEP out/10W in. D-100-ATVN, $449, 82W
PEP out/2W in. (without sync compression).

11/4 Meter Amps (223-225 MHz)
10 models -- 20-220 Watts
out for 2-50W in, $169-$739.

300 Watts on 2-Meters, $739
3 models: 300 Watts out
for 10, 25, or 50 Watts in.
FM/SSB/CW. 15/20 dB
gain, GaAsFET preamp.

Repeater Amps
11 models: continuous duty
FM/SSB/CW Repeater Amps

for 6, 2, 11/4 Meters, 70 cm, 450 MHz, ATV. 

Commercial Amps, $159 to $429
Commercial Amps for 150-
174, 450-470 MHz, VHF marine
bands, 70-130 Watts out. 

Accurate SWR/Wattmeters
Read SWR directly and Forward/
Reflected, Peak/Average power.
Remote coupler.  1.8-30, 50-200,

420-450, 1260-1300 MHz band models.

MIRAGE. . .160 Watts on 2 Meters!
The MIRAGE B-5018-G gives you 160 Watts output for

50 Watts input on all modes -- FM, SSB, or CW!  
Ideal for 25-50 Watt 2 Meter mobile or base.

Weak signals pop out with its low noise GaAsFET
preamp and its excellent 0.6 dB noise figure.
Selectable 5, 8 or 14 dB preamp gain. 

Exclusive MIRAGE ActiveBiasTM circuit gives
crystal clear SSB without splatter or distortion.  

B-5018-G is legendary for its ruggedness and is
fully protected -- high SWR or excessive input power automati-
cally bypasses the B-5018-G to prevent damage.

Heavy-duty heatsink spans entire length of cabinet.  Power tran-
sistors protected by MIRAGE’s Therm-O-GuardTM. Has adjustable
delay RF sense Transmit/Receive switch and remote external key-

ing. 16-20 Amps at 13.8 VDC.12x3x51/2 in.
B-1018-G, $409. MIRAGE’s most

popular dual purpose HT/mobile/base amp.
160 Watts out/10W in. For 0.25-10W rigs.

B-2518-G, $329. Like B-5018-G but for
10-25 Watt mobile/base. 160W out/25W in.
RC-2, $49. Remote Control. On/Off, pre-

amp On/Off, selects SSB/FM. 25 ft. cable.  

VECTRONICS RF Accessories

300 Industrial Park Road,Starkville, MS 39759, USA
Prices/specs subject to change without notice/obligation (c)2012 Vectronics

http://www.vectronics.com
Nearest Dealer, Free catalog, To Order . . .

800-363-2922
Voice: 662-323-5800 Fax: 662-323-6551

300 Industrial Park Rd
Starkville, MS 39759

Prices/specs subject to change
without notice/obligation (c)2012.MIRAGE

http://www.mirageamp.com
Nearest Dealer, Free catalog, To Order . . .

800-647-1800
Tech: 662-323-8287 Fax: 662-323-6551

VECTRONICS . . . the finest amateur radio products made!

Power Curve -- typical output power in Watts
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High Pass TVI 
Filter

HPF-2, $34.95
Installs be-
tween VCR/TV
and cable TV/antenna cable.
Eliminates or reduces
interference caused by
nearby HF transmitters. 

300 Watt Antenna Tuner

VC-300DLP
$17995

VECTRONICS uses the finest compo-
nents available to build the highest quality
300 Watt antenna tuner ever made. 

You can tune any real antenna 1.8-30
MHz.  Custom 48 position switched
inductor and 1000 Volt variable capacitors
provide arc-free operation.  Handles 300
Watts PEP SSB, (150 Watts on 1.8 MHz). 

8 position antenna switch, 50 Ohm
dummy load, peak reading backlit Cross-
Needle SWR Power meter, 4:1 balun for
balanced lines.  Scratch-proof Lexan front
panel.  10.2x9.4x3.5 inches. 3.4 pounds.

300 Watt Mobile Tuner

VC-300M
$12995

The VC-
300M Mobile Antenna Tuner is
compact, lightweight, easy-to-operate
and is our most economical tuner.  

It’s compatible with any mobile anten-
na, any HF transceiver and fits in the
smallest car.  It can also be used at home
with any coax fed antennas -- dipoles,
vees, verticals, beams or quads.  

Backlit Cross-Needle meter simulta-
neously monitors Forward/Reflected
power and SWR.  Covers 1.8 to 30 MHz.  

Handles 300 Watts SSB PEP, 200
Watts continuous, (150 Watts on 1.8
MHz). 7.25x8.75x3.6 inches. 3.4 pounds.

PM-30, $89.95, for 1.8 to 60 MHz.

Displays forward/reflected power, SWR
simultaneously on Cross-Needle meter.
True shielded directional coupler assures
accuracy.  Backlit meter displays peak or
average power in 300/3000 Watt ranges.
First-rate construction, scratch-proof case,
durable paint, Lexan front panel. Lamp
switch. SO-239 connectors. 5.3x5.75x3.5 in.
144/220/440 MHz, 30/300 SWR/Wattmeters
PM-30UV, $99.95, SO-239 connectors. 
PM-30UVN, $99.95, N connectors.  
PM-30UVB, $99.95, BNC connectors.

SWR/Power Meters
PM-30

$8995

PM-30UV
$9995

VECTRONICS®

1.5 kW dry
Dummy Load

DL-650M, $79.95
100 Watts continuous
1500 W/10 seconds
to 650 MHz. Ceramic
resistor. SWR less than 1.3.
SO-239s. DL-650MN,
$84.95 has N connectors. 

Low Pass TVI
Filter

LP-30,
$89.95
Eliminates TVI by
attenuating harmonics at
the source. Plugs between
transmitter and antenna or
tuner.  Handles 1.5 kW. 

Low Noise GaAsFET preamps
High gain ultra low noise GaAsFET preamps

for receiving weak signals.
Selectable 15-22 dB gain pre-
vents intermod.
< 0.8 dB noise
figure, auto RF

switching to
160W.  

In-shack or
Mast-Mount
models. 

Frequency, MHz
28-30
50-54

144-148
220-225
430-450

In Shack, $14995

KP-1/10M
KP-1/6M
KP-1/2M
KP-1/220
KP-1/440

MastMount,$19995

KP-2/10M
KP-2/6M
KP-2/2M
KP-2/220
KP-2/440

AcceptedFCC Type



SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP    
ORDER TOLL-FREE 888/277-5289 (US)

ARRL
The national association for

AMATEUR RADIO®

225 Main Street, Newington, CT 06111-1494  USA

*Shipping and Handling charges apply. Sales Tax is required 
for orders shipped to CT, VA, and Canada. Prices and product 
availability are subject to change without notice.
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Only $29.95*/ea. 
Order Today!

Book and CD-ROM

Stud
y

Any
whe

re!

ARRL’s popular license manuals just got even better! 
Each book now includes the ARRL Exam Review CD-ROM. Use the software 
with your book to review the study material. Take randomly-generated practice 
exams using questions from the actual examination question pool. Additional 
features allow you to print sample exams…as many as you like. ARRL Exam 
Review tracks your progress, giving you the feedback you need to fi ne-tune 
your studies. You won’t have any surprises on exam day! 

  Get your FIRST ham radio license!

The ARRL Ham Radio License Manual—Second Edition
Let ARRL guide you as you get started in Amateur Radio—as you select 
your equipment, set-up your fi rst station and make your fi rst radio contact.

�  Easy-to-understand “bite-sized” sections. Pass the 35-question 
Technician Class exam.

�  Includes the latest question pool with answer key, 
for use through June 30, 2014. 

�  Software included featuring the ARRL Exam Review CD-ROM. 

�  Designed for self-study and classroom use. Intended 
for all newcomers, instructors and schoolteachers.

  Upgrade and enjoy more frequency privileges!

The ARRL General Class License Manual—Seventh Edition
Upgrade to General and experience the thrill of worldwide communications!

�  Pass the 35-question General Class exam.

�  All the Exam Questions with Answer Key, for use through 
   June 30, 2015.

�  Software included featuring the ARRL Exam Review CD-ROM.

�  Detailed explanations for all questions, including FCC rules.

The ARRL Extra Class License Manual—Tenth Edition
Complete the journey to the top and enjoy all the operating privileges that 
come with earning your Amateur Extra Class license.

�  Pass the 50-question Extra Class exam.

�  All the Exam Questions with Answer Key, for use July 1, 2012 to 
   June 30, 2016.

�  Software included featuring the ARRL Exam Review CD-ROM.

�  Detailed explanations for all questions, including FCC rules.

Achieve the highest level of Amateur Radio licensing!



OptiBeam
OptiBeam antennas are known around the world as the 
best-designed amateur antennas achieving optimum 
performance on every band. There are no lossy traps in the 
multiband designs and they deliver true mono-bander 
performance on each band. OptiBeam construction is without 
peer in the industry. The fi nest German craftsmanship and 
the best available materials are used to ensure maintenance-
free, long-term performance. Tom, DF2BO will once again be with us in Dayton. 
Stop by for your personal OptiBeam system consultation.”

Bird Wattmeter Digital Display 
Conversion Kits
Upgrade for your Bird analog watt meter that will transform your 
Model 43 into a state of the art digital meter!
AS-43A Average Power Reading Bird Wattmeter Kit Digital 
meter kit 
AS-43AP Peak Power Reading Bird Wattmeter Kit Digital 
meter kit  

m
AA
mmNEW!

Rig Expert 
Antenna 
Analyzers
RigExpert manufactures 
powerful antenna 
analyzers designed for 
testing, checking, tuning 
or repairing antennas 
and feedlines. See the 
full line including the 
new AA-1000 in Dayton!

Announcing the 

NEW Array Solutions... 

AIM uhf Analyzer 
■ Frequency range from 5 kHz to 1 GHz
■ Data plots include SWR, RL, R + X, series and parallel, magnitude, 

phase, and more
■ Dual Smith charts with rotation and 20 markers
■ Plots and calibration fi les can be saved and used anytime in cvs and dynamic formats.
■ True TDR function.

ynamic formats

NEW!

Vector Network Analyzer 
Model VNA 2180
Measures impedance magnitude, phase and transmission parameters 
for antennas, fi lters, and discrete components - using one or two ports. 

■ Frequency range is 5KHz to 180MHz.
■ Data plots include: 

impedance, SWR, 
return loss, S11 
and S21.

■ Plots can be 
saved for before 
and after compari-
sons. 

■ Dual Smith charts with zoom and rotation.
■ Analog/digital I/O port for accessories.
■ True TDR function.

h zoom and rotation.

f i

Other Quality Products from Array Solutions...
ACOM 

Sales and Service for 
Amplifi ers and Accessories

Prosistel Rotators 

Strongest Rotators 
on the Market

OptiBeam Antennas

German Engineering 
means High Performance

Phillystran, Inc.

Offi cial Worldwide 
Phillystran Distributor

Hofi ® 

Surge Arrestors &
Antenna Switches

RigExpert 

Analyzers and
Interfaces

www.arraysolutions.com
Sunnyvale, Texas USA
Phone 214-954-7140 
sales@arraysolutions.com
Fax 214-954-7142

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, fi ltering, switching and grounding. We also offer RF engineering and PE consulting services.

SSB Electronics 

VHF, UHF, & SHF Preamps

and Switching Systems

Array Solutions    

See us at the Dayton Hamvention®, May 18-20, 2012 – Booth #606-622

Please visit our booth in Dayton to see more new products. We were not ready to go at press 
time, but we have some very exciting new products that will be announced in Dayton!

AIM 4170C Antenna Lab RF Analyzer
The AIM 4170C antenna analyzer measures the complex 
impedance (magnitude and phase) at each frequency of interest in 
the range of 5KHz to 180 MHz. A PC is used to calculate all RF 
parameters, including R +/-X, Magnitude and Phase, SWR, Return 
Loss, line loss, and more and plot the results in an easy to read 
graph and interactive Smith Chart. True TDR function.
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MetLife Auto & Home®

is proud to work with the  
American Radio Relay League

That’s why we’re happy to offer members of ARRL auto insurance 
with great group discounts, and you may qualify to: 

     bank account deduction

 
 

Call for your free auto insurance quote now!
1-877-491-5089
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30
Continuous Product 

Innovation

Superior 
Customer Service

YEARS

Toll Free Order Line (888) 302-8777 
(Add $15.00 ea. S/H in U.S., Exports quoted.)

The Alpha Delta Model ASC Antenna Selector Console desk top coax 
switch series brings a new level of versatility and convenience to your station 
operation. This series retains all the features and specifi cations of the precision 
4 position DELTA-4B series (see WEB site for DELTA-4B specs, pictures and info), 
including ARC-PLUG™ module surge protection, 
in a desk top console that will sit right next to your 
equipment on your desk without having to be 
secured or bolted down. “Non-slip” feet attached for 
best stability.

The console features a powder coated steel 
housing and a solid brass ground buss, with #10 
wire attachment hardware, across the rear of the 
housing providing a common ground point for all 
station equipment and accessories. 

■ Model ASC-4B Antenna Selector Console 
(4 position, UHF type, 
thru 500 MHz) .....................................$149.95 ea.

■ Model ASC-4B/N Antenna Selector Console 
(4 position, N type, 
thru 1.3 GHz ) ......................................$159.95 ea.

Our standard surge protected coax switch line 
(see WEB site for details):

■ Model DELTA-2B, 2 position, 
UHF connectors, 500 MHz ...................$59.95 ea.

■ Model DELTA-2B/N, 2 position, 
N connectors, 1.3 GHz ..........................$75.95 ea. 

■ Model DELTA-4B, 4 position, 
UHF connectors, 500 MHz ...................$89.95 ea. 

■ Model DELTA-4B/N, 4 position, 
N connectors, 1.3 GHz ..........................$99.95 ea.

www.alphadeltacom.com
for product technical details, installation requirements, 

pricing, dealers and contact information.

Industry Leading Surge Protected Coax Antenna Switches. Low 
Loss, Excellent Co-Channel Isolation. Model DELTA-2B/N has been 
granted an NSN number by the Defense Logistics Agency (DLA), and 
MIL number AN/URN-31(V) for use in ALL U.S. and NATO applications, 
worldwide! See Cage Code 389A5 for details.

QST 5/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

                Quick access to utilities,     
applications and information:
■ Videos
■ Image Editor
■ DX Cluster client software (CC USER)
■ Software Defi ned Radio
■ HF digital software for PSK31, 

MFSK16, MT63, RTTY and JT65
■ WSJT software for meteor scatter 

and moonbounce and more!

The ARRL 
Software Library 

for Hams

Minimum System Requirements: 
A 1 GHz Pentium with 1 GB of RAM and 
Microsoft® Windows® XP or Windows Vista/7. 
A sound card is required to listen to sound 
samples or use the sound-card-based digital 
communication software. Includes the free 
Microsoft® PowerPoint® viewer. 

CD -ROM, version 4.0
ARRL Order No. 4364

Special ARRL Member Price! 

Only $19.95* (Regular $22.95)
*plus shipping and handling

The national association for

AMATEUR RADIO ®

You’ll fi nd handy software tools for 
decoding CW, creating custom DSP 
audio fi lters, and more.  Bonus fi les 
include ARRL screensavers, audio 
samples and PowerPoint presentations. 

Also available: 
The ARRL Software Library 

for Hams 4.0 Download.
ARRL Order No. 4364D

Only $19.95

Intuitive Circuits, LLC
Voice: (248) 588-4400
http://www.icircuits.com

DTMF-8  $11900

Visa • MC • Prepayment

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 decoder board with eight relays
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        “The COAXMAN” 
  

  

                              Amateur Radio Coax & Wire  

 Assemblies To Your Specs 

                             Wireman Coax , Baluns 

                            www.coaxman.com 

                            wire@coaxman.com 

                   TM      405-745-WIRE (9473) 
 

Clear Signal Products, Inc. 

405-376-WIRE (9473) 

WEAK SIGNAL
RECEPTION PROBLEMS?

Put our 20 years experience building
low-noise GaAsFET preamplifiers to
work on your weak signal problems!

• In bands from 100 kHz - 1 GHz
• Small size, low power consumption
• Completely shielded
• Special frequencies available
• Low cost s+n/n improvement

We also supply:  rf switched and mast mount
preamplifiers, splitters (power dividers), attenuators,
terminations, power supplies, dc injectors (bias T),
transmit/receiver sequencers and cable assemblies.

Ar2Communications
                                      

 Products

www.advancedreceiver.com

P.O. Box 1242
Burlington CT  06013
(860)485-0310 FAX: (860)485-0311
E-mail: advancedreceiver@snet.net



100 Watt Output (40W AM)

RX: 0.030–60.000MHz*

32 Bit Floating Point DSP Unit

+30 dBm 3rd Order Intercept Point*

Double Conversion Superheterodyne System

Built-in 15kHz 1st IF Filter (Optional 3kHz/6kHz)

USB Port for PC Control and Audio In/Out

IC-7410 hF + 6m

100 Watt Output (25W AM)

RX: 0.030–60.000MHz*

32 Bit IF-DSP + 24 Bit AD/DA Converter

Digital Twin Passband Tuning

USB Port for PC Control and Audio In/Out

Flexible Selectable Filter Width and Shape

USB Port for PC Control and Audio In/Out

IC-7200 hF + 6m

100W (40W AM),  
50W on 2M (20W AM),  
35W on 70CM (14W AM)

RX: 0.03–199.999,  
400–470MHz*

Digital IF Filters

Digital Voice Recorder

Front Panel Separation  
with Optional 3.5m  
or 5m Cable (As Shown)

IC-7000 hF/6m/2m/70cm

100/100/100/75/101 Watt Output3

RX: 0.030–60.0002, 136.000–174.0002, 
420.000–480.0002, 1240.000–1320.0002,3MHz

AM3, FM, SSB, RTTY, CW, & DV1

Satellite (Mode B/J/L1)

+30dBm TOI2

Two Independent 32-bit DSP Systems

3kHz/6kHz 1st IF “Roofing” Filters1 (HF/6m)

Double Conversion Superheterodyne  
with Image Rejection Mixer

USB Port for PC Control and Audio In/Out

IC-9100 hF + 6m + 2m + 70cm + 23cm1

En route... On location...

*Frequency coverage may vary. Refer to owner’s manual for exact specifications. 1Optional UX-9100 required. 2HF (14MHz) 3See manual for AM output power.

©2012 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. All specifications are subject to change without notice or obligation. 30743



AMATEUR TOOL KIT     COMIC BOOKS     VIDEOS     WWW.ICOMAMERICA.COM

Information & Downloads

On the go!

65/25/10/5 Watt Output

RX: 136–174MHz*

207 Alphanumeric Memory Channels

4.5W Audio Output

Built-in CTCSS/DTCS Encode/Decode

MIL-STD 810 G Specifications

IC-2300H 2m

75 Watt Output

RX: 136–174MHz*

207 Alphanumeric Memory Channels

Icom’s DMS Scanning

CTCSS Encode/Decode with Tone Scan

Weather Channel Scan with Alert

IC-V8000 2m

50/15/5 Watt Output

RX: 118–549.995, 118–173.995,  

375–549.999, 810–999.990MHz*

522 Alphanumeric Memory Channels

One Touch Reply Function

Digital Voice/GPS (Opt. UT-123 Required)

Low Speed Data (Opt. OPC-1529R Required)

IC-2820H 2m + 70cm

50/15/5 Watt Output

RX: 118–999.99MHz*

FM, AM (Receive only), DV

1052 Alphanumeric Memory Channels

Free Programming Software!†

†www.icomamerica.com/amateur/DSTAR
for details about free software

ID-880H 2m + 70cm
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Mini HF

FREE PLUGS

CALL NOW TOLL-FREE

1-800-634-0094
30-DAY MONEY-BACK GUARANTEE

WARREN GREGOIRE & ASSOCIATES LLC
1933 DAVIS STREET, SUITE 276 

SAN LEANDRO, CA 94577
VOICE 510-633-9353 • FAX 510-633-9355

WEBSITE WWW.WARRENGREGOIRE.COM

MODEL
TR-2000

CONNECTOR INSTALLATION 
INCLUDED
for most
modern
radios
$58.95

Call us 
for specific
information
about your 
radio.

Headset
kits from
$29.95

Listen-only
headsets
$44.95

QST 6/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO®

Fourth Edition – By Rich Arland, K7SZ

Just a Little RF Power 
Goes a Long Way!

ARRL’s Low Power Communication is 
your guidebook to the fascinating world of 
low power QRP operating. With only 5 W 
or less – sometimes much less – you can 
enjoy conversations over hundreds and 
even thousands of miles.

Includes:
■ Tips to Get You Started the 

Right Way
■ Equipment and Station Accessories
■ Antennas for QRP – Updated and 

Expanded!
■ Operating Strategies
■ Emergency Communication
■ HF Propagation for the QRPer 
Plus, QRP calling frequencies, 
manufacturers…and much more!

BONUS! 
The complete assembly manual for the 
MFJ Cub Transceiver Kit (sold separately).  
Build this tiny high-performance radio in just 
a few hours and get 
countless hours of 
enjoyment working the 
world with QRP!

ARRL’s Low Power Communication
ARRL Order No. 5828
Special ARRL Member Price! 
Only $24.95* (regular $27.95)

ARRL’s Low Power Communication 
with 40-meter CW Cub Transceiver Kit
ARRL Order No. 5828K
Only $105.95*

*plus shipping and handling
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ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

ARRL Order No. 6320

Special ARRL Member Price!

Only $19.95* (regular $22.95)

*plus shipping and handling

AMATEUR RADIO®

The ABCs of Software 
Defi ned Radio

Amateur Radio operators are fi nding 
themselves incorporating Software 
Defi ned Radio—the latest big step 
in radio communications—into their 
operational activities. From low-end 
QRP rigs to the most powerful radios, 
they’re all using SDR technology. 

The ABC’s of Software Defi ned 

Radio is an introductory guide to SDR 
and Digital Signal Processing (DSP) 
technologies. Written in a friendly 
style, it offers a straightforward look 
inside SDR and provides a foundation 
for those who want to understand the 
subject on a more fundamental level. 
As you read, you’ll discover the basic 
principles of SDR, advantages to 
SDR technology, and ways to utilize 
it in Amateur Radio operations
…all with a minimum of mathematics!

Contents:

• It’s a New World!

• The Meaning of “Digital”

• Real-World Software Defi ned    
Radio

• Computers and Software for SDR

• Using SDR

• Coming to a Shack Near You

…and more!
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Stop the Static, Knock Out the Noise, 
Redeem Your Reception!

Model RF PRO-1B

Shielded Magnetic Loop

. Rejects Local Interference

. Outperforms much larger antennas

. Broadband Receive-Only Active Loop

. No tuning required. Covers 50 kHz to 30 MHz

. Works great at ground level

. Includes high performance low-noise 

     preamp with super-low intermod distortion

. Includes internal T/R protection switch

Check Out Our Rave Reviews!

“The results are simply amazing.  This little antenna at ten feet off the ground out-receives my 
dipole on 40 and 75 meters at 34 feet and is much quieter to listen to…… 
I recommend it whole-heartedly.”   KD7RJ 

“This might well be the best $400 you’ve put out on a compact shortwave antenna. 
Highly recommended.  Especially for small lots, apartments, or ornamentally territorial wives.”   

“I was impressed by its performance .... I’ve been able to work more stations on 30, 40, 80 and 160 
... it consistently hears better than my Bazooka.”  WF4W

 
“ .  It’s super quiet. Period.” 

 Phone: 303-526-1965                                                              www.PixelSatRadio.com

Proudly Made in the USA

Only 38”  Diameter

Cubex
Call or Write for FREE Catalog!

P.O. Box 352, 
Alto, MI 49302

Telephone: 
616-622-4968

Quad Antennas
www.cubex.com

Tennadyne
Log Periodic Antennas
www.tennadyne.com
Visit us at Dayton 2012 - Booth #552

Compact - Efficient - Extremely Strong - Stealthy

The difference is clear.
Learn more: www.LightBeamAntenna.com

or call toll free in US and territories (855) 349-6442

HamTestOnline
™

Online courses for the ham exams 

�Quick way to learn — most students 

pass easily after 10 study hours for 

Tech, 20 for General, 30 for Extra. 

�Study material, practice exams, and 

a cyber-tutor, all rolled into one.  

An intensely effective learning 

system.  Just ask our students! 

�Rated 4.9 out of 5 in 100+ reviews 

on eHam.net. 

�100% guaranteed — you pass the 

exam or get a full refund! 

� Try our free trial!

www.hamtestonline.com

THE HF EQUATION FOR SUCCESS

Antennas for 160 - 6 meters
NO CLUMSY AND UNSIGHTLY WIRES
Great Performance • Easy Installation

www.isotronantennas.com
wd0eja@isotronantennas.com

719-687-0650
BILAL COMPANY

137 Manchester Dr. • Florissant, CO 80816

Successful
Since 1980

CC & R
Friendly

Call
For More

Info

By Steve Ford, WB8IMY

Get on the Air with HF Digital is a 
step-by-step guide that’ll get you 
started in the fascinating world of HF 
digital technology. Written in an easy 
to understand, conversational style, 
this book will show you how to set 
up and operate your own HF digital 
station. It’s a fun and easy way for 
beginners to get on the air!

ARRL Order No. 6016 
Special ARRL Member Price!
Only $22.95* (regular $25.95)

■ Let’s Build an HF Digital Station 
Exploring the three essential compo-
nents of your staion: a radio, a computer 
and a device that ties them together.

■ PSK31, RTTY and JT65
Hands-on instructions to get started with 
the three most popular HF digital 
operating modes today.

■ MFSK and Olivia 
With these two modes you’ll still be 
chatting long after the bands have
supposedly gone “dead.”

■ PACTOR 
When your message must get through
error free, PACTOR is a great way to go.

Plus, articles from the pages of QST 
magazine!

Includes:

*plus shipping and handling

QST 2/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO ®

Get on the Air 
with HF Digital

GREAT for Breadboards and 
Home Projects.  Microcontrol-
lers, Communications, Display, 
Power and More. 

BASIC ON BOARD!  

Microcontroller Modules 

w w w . A t r i a T e c h n o l o g i e s . c o m  

ATRIA Technologies Inc 



1315 Maple Ave HAMilton, Oh 45011 

http://randl.com    sales@randl.com 

R  

Local/Tech 513-868-6399 
Fax 513-868-6574 

ADMS2K Programming software and cable ... 39.95 
MEK2 Microphone Extension Kit ................... 47.95 
JTPS14M Jetstream Power Supply ................. 49.95 
MLS100 External Speaker ............................... 47.95 
MMB60 Quick Release Mobile Bracket ......... 35.95 
YSK7800 Separation Kit .................................. 39.95 

FT7900R  
Yaesu’s economically priced 

One-Touch Operation FT-
7900R Dual band FM mobile. 
Back-lit push button controls 
ensure extraordinarily easy 

and safe operation while driving at night. The 
exceptionally wide receiver coverage provides 

all sorts of additional uses! 

FT8800R 

ADMS2I Software and cable ........................... 39.95 
JTPS14M Jetstream Power Supply ................. 49.95 
MLS100 External Speaker ............................... 47.95 
MMB60 Quick Release Mobile Bracket .......... 35.95 
YSK8900 Separation Kit .................................. 41.95 

If you're ready for the 
best in a Dual-Band FM 
Mobile Transceiver, the 
FT-8800R is ready for 

you! With easy operation, 
outstanding receiver performance, and cross-

band repeat capability, the FT-8800R is the new 
standard of comparison!! 

BH2A Bluetooth Headset Mono .......................84.95 
BU1 Bluetooth Unit ..........................................83.95 
CD40 Charger Cradle BH1 & BH2 ..................25.95 
CD41 Rapid Charger Cradle .............................39.95 
CSC93 Soft Case ..............................................17.95 
FBA39 Alkaline Battery Tray ..........................34.95 
FGPS2 GPS Unit for VX8DR ..........................79.95 
FNB101LI 7.4V 1100mAh LI-Ion ...................59.95 
FNB102LI 7.4V 1800mAh LI-Ion ...................74.95 
MH74A7A Speaker Mic ...................................64.95 
NC85B Wall Charger for CD40 .......................17.95 

VX8GR/DR 

Bluetooth Hands-Free Operation 
with GPS/APRS and Real RF-

Dual Wideband Receive… 
The next generation Amateur 

Handheld transceiver from Yaesu, 
who has been introducing Leading
-Edge Transceiver Technology for 

years. 

We have a very large 
stock of Yaesu. If you 

don’t see it listed here, 
give us a call! 

This superb 
radio features 
DSP filtering, 
100 Watts of 
power output, 

factory installed antenna tuner and many of the 
outstanding ergonomic and performance fea-

tures first introduced in our FTdx-9000 and FT-
2000 flagship radios. 

FT950 

DMU2000 Data Management Unit ............... Call 
FH2 Remote Keypad ........................................ 91.95 
MD100A8X Desk top mic ............................. 149.95 
MD200A8X Desk top mic ............................. 389.95 
SP2000 External Speaker ............................... 198.95 
UTUNINGKIT A, B, or C model ................ Call 

The ruggedly built yet 
compact new 

FT1900R 2m trans-
ceiver brings you 

Yaesu’s legendary 
mechanical toughness 

along with outstanding receiver performance 
and 55 watts with crisp, clean audio that will get 

your message through! 

JTPS14M Jetstream Power Supply ............... 49.95 
MLS100 External Speaker ............................ 47.95 
MX2 Hustler 2m Mag Mount ........................ 32.95 

FT1900R 

3 Position Coax Switch 
JTCS3M 

DC - 1 Ghz, Connector: SO239, Power rating: 1.5 
kw, Insertion loss: DC-500 Mhz < .05db, Isolation: 

DC-500 Mhz > 70db 

$54.95 

WIDE Seal  
Weather Proofing Kit 

JTSEAL 
This kit will water proof any electrical or RF connection. It comes with 

6 rolls of water proofing material. 2" x 24" each and 2 rolls of 
.75" black electrical tape, 1 roll of 1.875" black electrical tape. 

Enough to seal approximately 45 PL259 connections. 

$19.95 

Single roll of WIDE seal weather proofing material also available. 
1 roll 2” x 24” 

JTSEAL1 

$3.95 

2 Position Coax Switch 
JTCS2M 

DC - 1 Ghz, Connector: SO239, Power rating: 1.5 kw, 
Insertion loss: DC-500 Mhz < .05db, Isolation: DC-500 

Mhz > 70db 

$32.95 

www.jetstream-usa.com 



   Books and CD-ROMs

Emergency Power 2nd Edition — Order No. 6153 .... Member Price 24.95....... $27.95

The ARRL Emergency Communications Handbook — Order No. 9388 ........... $19.95

The ARRL Emergency Communications CD-ROM — Order No. 9868 ............. $19.95

The ARRL Introduction to Emergency Communication 
Course Book — Order No. 7303 ........................................................................... $24.95

ARES® Field Resources Manual  — Order No. 5439 ........................................... $12.95

The ARRL Digital Technology for Emergency 
Communications Course CD-ROM — Order No. 1247 ....................................... $49.95

   Supplies

ARES Pin — Order No. 0241 ......................................................................................... $5

ARES Decal Red, White & Blue — Order No. 1115 ..................................................... $2

ARES Decal Black & Gold — Order No. 1110 .............................................................. $2

ARES Patch Red, White & Blue vOrder No. 1125 ....................................................... $3

ARES Patch Black & Gold  — Order No. 1120 ............................................................ $3

ARES Sticker Red, White & Blue  — Order No. 1105 ................................................. $2

ARES Sticker Black & Gold  — Order No. 1100 .......................................................... $2

ARES Magnetic Sign — Order No. 9413 ............................................................... $12.95

ARES 75th Anniversary Challenge Coin — Order No. 0129 ................................ $9.95

   ARES Deployment Gear

Neon Mesh Vest (M-3XL)  — Order No. 0128 ....................................................... $15.95

Neon Solid Vest (M-3XL)  — Order No. 0136........................................................ $24.95

Neon Hat — Order No. 0099 ................................................................................... $14.95

QST 6/2011

Shipping and handling charges apply. Sales Tax is required for all orders shipped to CT, VA, 

and Canada. Prices and product availability are subject to change without notice. 
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Tigertronics   154 Hillview Drive   Grants Pass, Oregon  97527 

Order Toll Free! 
 

800-822-9722 
 

541-474-6700 

When it comes to sound card interfaces, nothing beats the 

SignaLink USB’s combination of performance, value, and 

ease of use!  Whether you’re new to Digital operation, or 

an experienced user, the SignaLink USB’s built-in sound 

card, front panel controls, and simplified installation will 

get the job done right the first time—and without breaking 

the bank!  The SignaLink USB supports all sound card 

digital and voice modes, and works with all radios.  It is 

fully assembled (made in the USA!) and comes complete 

with printed manual, software, and all cables.  Visit our 

website today and see what all the buzz is about! 

Grants Pass, Oregon 

TM 

TM 

WSPR  PSK31  SSTV  RTTY  MT63  CW  + more! 

Only $109.95 + s/h 

Tigertronics SignaLink USB 

www.tigertronics.com 

EASY Installation and Operation, EXCELLENT 

Performance, and a GREAT Value!   
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ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO ®

ARRL Order No. 0885

Only $19.95*

*plus shipping and handling 

This book features 
content from QST 
magazine and other ARRL 
publications, and includes 
everything you need to participate 
in this annual event: rules, log 
sheets, band charts, antenna 
projects and more.

Contents:

• US Amateur Radio Band Chart

• Operator’s Frequency Guide

• Antenna Projects

• Tips for Field Day Power

• Public Relations

• Amateur Satellites

• HF Digital Communications

• Field Day Log

…and much more!

The ARRL Field Day
Handbook



 

 

 
 

  

 

 

 

Quicksilver Radio Products 
Sign up on our Web Site for your free newsletter.   

Ham Radio news, articles, & special discounts 

See us at Hamfests  

From Maine to Florida 
Visit our Huge Display at Dayton 

Great Price 
40W variable tempera-
ture soldering station. 

Blowout Sale price 

$29.73 

New Item! 

Coax Connector Sealing Tape 

Seal Those Connectors! 
Water is your enemy.   

Water-Shed™ is your friend.  
No messy adhesive, sticks to it-

self.  Many more uses,  
available in five colors. 

Yes! 
We carry DC power 

cables and connectors 
for most radios. 

Precision  
Soldering Station 
Temperature Controlled 
and ESD Safe.  Great for 
surface mount and static 
sensitive components. 

Yes! 
Cinch-Jones plugs are quite hard to find.  
We have them in 2-4-6-8-12 pin versions. Cheap Coax Is No Bargain! 

Poor quality coax can easily eat up half of 
your transmit power or more, and keep 

those rare ones down in the “mud” where 
you’ll never hear them. 

We carry a wide variety of high quality, 
low loss coax to meet any need. 

And Neither Are Cheap Connectors! 
You spent good money on your radio.  Don’t blow it with 
substandard connectors and adapters.  Our high quality 

parts will ensure a solid connection.  

Yes! 

We have Red/Black Zip-
Cord for all of your DC 

wiring needs.  #18 
through #6 are in stock. 



 

 

 
 

  

 

 

 

Antenna Supplies 

The Ultimate  
Powerpole and Coax 

Prep, Strip & Crimp Kit 
Includes full-cycle ratchet crimper 
with our Andy-Crimp Pro™ die set 
plus two coax die sets, two coax 

strippers, wire strippers and coax 
cutter; all in a sturdy ABS case.  

Crimps 15-30-45-50-75A Powerpoles, 
Molex connectors, insulated and unin-

sulated terminals,  LMR-400, 9913, 
RG-8, RG-213, RG-8X, RG-58, RG-316, 

RG-174,  and more.   
High quality N, PL-259, Mini-UHF,  

BNC, TNC and SMA  
connectors are always in stock.   

On Sale Now for Just 
$129.73 

Gadgets and Gizmos Galore 
This is the place to find all the parts you need for your 
next antenna project.  Low-loss coax and jumpers, LMR-
400, Bury-Flex,  ladder line, rope, pulleys, wire, baluns, 

and more, ready for immediate shipment.  Check out our  
expanded selection of coax cable. We Have More Powerpole 

Stuff Than Anybody! 
And we sell only genuine  

Anderson Powerpoles.   
No Chinese copies here! 

15-30-45-50-75 Amp Powerpoles 
And Molex-type Connectors 

And Insulated Terminals 
And Uninsulated Terminals 

And has available dies for coax connectors 

And is on sale for just 

$49.73 

Quicksilver Radio Products 
Sign up on our Web Site for your free newsletter.   

Ham Radio news, articles, & special discounts 

PaneRelief™ Coax Feed 
Through Panels 

Get your feedline outside 
the easy way 

Dayton 2012 Booths 

462-463-464-465- 

469-470-471-472 

New Item! 
PWRblok4 

4-Way Powerpole 
Splitter 

Andy-Crimp Pro™ 
No other tool does all of this: 
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Shipping and Handling charges apply. Sales Tax is required for orders shipped to CT, VA, and Canada. Prices and product availability are subject to change without notice.

ARRL
The national association for

AMATEUR RADIO ®

225 Main Street, Newington, CT 06111-1494  USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP    
ORDER TOLL-FREE 888/277-5289 (US)

Get on the Air!
The ARRL Operating 
Manual—Ninth Edition

ARRL Order No.1093 
....................... $29.95

The ARRL Operating 
Manual is the most complete 
book about Amateur Radio 
operating. It was written to 
help guide you through the 
dozens of ways hams 
communicate with each 
other. It contains information 
that every ham needs to explore new activities, 
learn new skills, fi nd new references and more.

ARRL Map of the World  

(Robinson) 26 x 34.5 inches.

ARRL Order No. 8804 ....... $15

ARRL Map of the World 

(Azimuthal) 27 x 39 inches.

ARRL Order No. 7717 ....... $15

Also available:

Shortwave DX Handbook
ARRL Order No. 9953
.........................$29.95

US Amateur Radio Bands Chart

ARRL Order No. 1126………$3.00

Size 11 x 17 inches. ARRL Worked 
All States (WAS) map on reverse side.

RSGB Prefi x Guide – Ninth Edition
ARRL Order No. 0180 .................$19.95

RSGB IOTA Directory – 2011 Edition
ARRL Order No. 0032 .................$19.95

The ARRL DXCC List  

July 2011 Edition

ARRL Order No. 7440 ....... $5.95

The offi cial source of DXCC 
awards information. A “must have” 
for every DXer!

200 Watts PEP

E = Amateur Extra

A = Advanced

G = General

T = Technician

N = Novice

= RTTY and data

= phone and image

= SSB phone

= CW only

= USB phone, CW, RTTY,
   and  data

= Fixed digital message
   forwarding systems only

KEY
Note: 
CW operation is permitted throughout all 
amateur bands.

MCW is authorized above 50.1 MHz, 
except for 219-220 MHz.

Test transmissions are authorized above 
51 MHz, except for 219-220 MHz

Copyright © ARRL 2011     rev. 2/29/2012

US AMATEUR POWER LIMITS

FCC 97.313   An amateur station must use the minimum transmitter power necessary to carry out the 

desired communications.   (b) No station may transmit with a transmitter power exceeding 1.5 kW PEP.

See ARRLWeb at www.arrl.org for  
detailed band plans.

ARRL Headquarters:
   860-594-0200  (Fax 860-594-0259)
   email:  hq@arrl.org

Publication Orders:
   www.arrl.org/shop
   Toll-Free 1-888-277-5289 (860-594-0355)
   email: orders@arrl.org

Membership/Circulation Desk:
   www.arrl.org/membership
   Toll-Free 1-888-277-5289 (860-594-0338)
   email: membership@arrl.org

Getting Started in Amateur Radio:
   Toll-Free 1-800-326-3942 (860-594-0355)
   email: newham@arrl.org

Exams:  860-594-0300   email: vec@arrl.org

Effective Date

March 5, 2012

US Amateur Radio Bands
Published by:

225 Main Street, Newington, CT  USA  06111-1494

www.arrl.org

®

160 Meters (1.8 MHz)

1.800 1.900 2.000

E,A,G

MHz

Phone and Image modes are permitted between 7.075 and 
7.100 MHz for FCC licensed stations in ITU Regions 1 and 3 
and by FCC licensed stations in ITU Region 2 West of 130 
degrees West longitude or South of 20 degrees North latitude. 
See Sections 97.305(c) and 97.307(f)(11). 
Novice and Technician  licensees outside ITU Region 2 may 
use CW only between 7.025 and 7.075 MHz and between 
7.100 and 7.125 MHz. 7.200 to 7.300 MHz is not available 
outside ITU Region 2. See Section 97.301(e). These 
exemptions do not apply to stations in the continental US.

18.168 MHz18.11018.068

17 Meters (18 MHz)

E,A,G

20 Meters (14 MHz)
14.000

14.025 14.150

14.175

14.225

14.350 MHz

E

A

G

14.150

33 cm (902 MHz)

902.0 928.0 MHz

E,A,G,T

*

70 cm (420 MHz)

420.0 450.0

E,A,G,T

MHz

*

6 Meters (50 MHz)

50.0

50.1

54.0

E,A,G,T

MHz

2 Meters (144 MHz)

144.0

144.1

148.0

E,A,G,T

MHz

23 cm (1240 MHz)1240

1270 1295

1300

N (5 W )

E,A,G,T

MHz

1.25 Meters (222 MHz)

219.0 220.0

222.0 225.0

E,A,G,T

MHz

30 Meters (10.1 MHz)

10.100 10.150 MHz

E,A,G

Avoid interference to fixed services outside the US.Avoid interference to radiolocation operations 
from 1.900 to 2.000 MHz

12 Meters (24 MHz)

24.890 24.930 24.990 MHz

E,A,G

10 Meters (28 MHz)
28.000

28.000

28.300

28.500

29.700 MHz

E,A,G

General, Advanced, and Amateur Extra licensees may use the 
following five channels on a secondary basis with a maximum 
effective radiated power of 100 W PEP relative to a half wave 
dipole. Only upper sideband suppressed carrier voice 
transmissions, CW, RTTY and data such as PACTOR III. The 
frequencies are 5330.5, 5346.5, 5357.0, 5371.5 and 5403.5 
kHz. The occupied bandwidth is limited to 2.8 kHz centered on 
5332, 5348, 5358.5, 5373, and 5405 kHz respectively.

60 Meters (5.3 MHz)

*

80 Meters (3.5 MHz)
3.500

3.525

3.600 3.700

3.800

4.000

N,T
(200 W )

N,T
(200 W )

N,T
(200 W )

N,T
(200 W )

G

A

E

MHz

3.600

5330.5

2.8 kHz

5346.5 5357.0 5371.5 5403.5 kHz

E,A,G
(100 W )

40 Meters (7 MHz)
7.000

7.025

7.125

7.175

7.300

E

MHz

A

G

7.125

15 Meters (21 MHz)
21.000

21.025

21.200

21.225

21.275

21.450 MHz

E

A

G

21.200

N (25 W )

All licensees except Novices are authorized all modes 

on the following frequencies:

2300-2310 MHz

2390-2450 MHz

3300-3500 MHz

5650-5925 MHz

10.0-10.5 GHz

24.0-24.25 GHz

47.0-47.2 GHz

76.0-81.0 GHz

122.25-123.0 GHz

134-141 GHz

241-250 GHz

All above 275 GHz

*Geographical and power restrictions may apply to all bands   
  above 420 MHz. See The ARRL Operating Manual for 
  information about your area.

The ARRL DXCC List
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Great Introductory Radio
The TH-F6A is incredibly small -just 2 5/16” x 3 7/16” x 1
3/16” in size and can fit in the palm of your hand.  This great
introductory handheld is an FM Triband with 5W of output
power on 2m, 1.25m and 70cm! A separate wide band, all-mode
receiver is built in.  You won’t miss a minute of scanning action
from car races to the ballpark, or off to the airport Kenwood’s
TH-F6A has you covered.

Other attractive features include a built-in ferrite bar antenna for
listening in on shortwave broadcast or your favorite local AM
talk show, a lithium-ion battery and an
easy-to-read LCD equipped with both
contrast control and backlight.

TH-F6A 144/220/440MHz FM TRIBANDER

Scan with your phone to
download TH-F6A Brochure.

AMATEUR TELEVISION

P.C. Electronics

Your ATV Experts

www.HAMTV.com
Call (626) 447-4565

TERMS: NO MINIMUM ORDER.  Shipping and handling for the
48 continental U.S.A. $7.00 per order.  All others including AK,
HI, PR or Canada must pay full shipping.  All orders delivered 

in CALIFORNIA must include local  
state sales tax.  Quantities Limited.  
NO COD.  Prices subject to change  
without notice.

14928 Oxnard St.
Van Nuys, CA 91411

1-800-826-5432

AALL
ELECTRONICS
C O R P O R A T I O N

thousands of items at

www.allelectronics.com

CALL or WRITE

for our FREE

96 Page

CATALOG
Outside the U.S.A.

send $3.00 postage.

ALL
ELECTRONICS

EL BACKLIGHT, 2.8" X 2.2"

$135
each100 for $1.00 each

Thin, flexible electro-
luminescent (EL) strip. 
Salmon color in off-state; 
glows white when ener-
gized. For backlight or 
special-effects model 
lighting.  80-120Vac 
operation with inverter or “house” voltage.

Solderable pins. CAT# EL-15

5VDC 25MM FAN
5Vdc, 0.23A. 25 x 25 x 
15mm. 13,000RPM. 29.5dBA. 
4.06 CFM. Two 50mm leads. 
UL, CSA, CE.

CAT# CF-404 $335
each



For more information, contact:

Lauren Clarke

Individual Giving Manager

ARRL

225 Main Street

Newington CT  06111-1494

Telephone: 860-594-0348

Email: lclarke@arrl.org

Amateur Radio for 
a NEW GENERATION!

For many young people today, their fi rst Amateur 
Radio experience is in the classroom and ARRL
is there— thanks to ARRL members!

ARRL’s Education & Technology Program provides 
teachers with instruction, support and the necessary 
equipment to bring wireless technology into their schools.  

Teachers Institutes are funded entirely by member 
contributions. Your generous contribution is vital 
to the continued success of ARRL’s efforts in 
science and wireless technology education. 

Please make your contribution today by mail, phone 
or on the web at www.arrl.org/arrl-donation-form. 

s

rg

8

gg
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 Spectrum Analyzer
Our new analyzer with all-digital 
IF technology redefines the 
product category!

NEW!

$1,295
Starting at

Get a Spectrum Analyzer 
at oscilloscope prices! 

• 9 kHz to 1.5 GHz Frequency Range

• Typical -135 dBm Displayed Average 
Noise Level (DANL)

• -80 dBc/Hz @10 kHz offset Phase Noise

• Total Amplitude Uncertainty <1.5 dB

• 100 Hz Minimum Resolution Bandwidth (RBW)

Before your next compliance test, check out the DSA815...
save one trip to the compliance lab and it pays for itself! RIGOLNA.com
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Tactical Radio Carrier

Stackable

Package

Deploy

www.tac-comm.com

Protect

HF Amplifiers
PC board and complete parts

list for HF amplifiers

described in the Motorola

Application Notes and

Engineering Bulletins:

AN779H (20W) AN758 (300W)

AN779L (20W) AR313 (300W)

AN762 (140W) EB27A (300W)

EB63 (140W) EB104 (600W)

AR305 (300W) AR347 (1000W)

Low Pass

Harmonic Filters

2 to 30MHz

HF Broadband

RF Transformers

2 to 30MHz

RF Transformers

2 to 300MHz

Type “U”

Communication
Concepts, Inc.CCI

508 Millstone Drive Beavercreek, OH 45434-5840

Email: cci.dayton@pobox.com

www.communication-concepts.com

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

HF Power

Splitters/Combiners

2 Port:
PSC-2L Set     600W PEP

PSC-2H Set    1000W PEP

PSC-2H4 Set   4000W PEP

4Port:
PSC-4L Set     1200W PEP

PSC-4H Set     2000W PEP

PSC-4H5 Set   5000W PEP

RF Amplifiers, RF Transistors, Chip Caps, Metal Clad Micas
& Hard to Find Parts

SCOPES and more

Great Value in

TEST & MEASUREMENT

WAVECOM© HF/VHF/UHF Decoder 
Professional decoder, more than  250 

Protocols/ Decoder/ Demodulators, Analyzer, 
Classifier, Code Check, etc.. W-CODE, W-

PCIe/PCI-LAN, W-Classifier, etc. 
 

COMPUTER INT’L, St. Johns, MI 48879 
www.wavecomusa.com 
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ADVANCED ANTENNA ANALYSTS™

Call to order with MC, VISA or send Check, MO. Add $12 S/H in 48 States ($14 for WM1). Add tax in FL. 
We ship worldwide. See our web site for all rates and combo discounts.

Each analysts has a low power “xmtr” to go anywhere in its range – not just the ham bands. Measures SWR, feedline loss, 
baluns, 1/4-wave lines. Measure at the antenna or in the shack. Adjust Yagis, quads, loops, dipoles, verticals, slopers, 
networks, traps and much more! Each is microprocessor-based and pocket-sized – about the size of the battery pack in others! 
Only about 8 oz. Uses one 9V standard battery. For much more information, please visit our web site.

AUTEK RESEARCH

RF1 RF Analyst
1.2 to 34 MHz. Frequency, SWR, 
Impedance, L & C. Advanced and 
low priced.  $139.95 + S/H

PO Box 7556, Wesley Chapel, FL, 33545 USA, (813) 994-2199  

www.autekresearch.com

RF5 VHF Analyst
35 to 75 MHz & 138 to 500 MHz
Frequency , SWR, Impedance
$229.95 + S/H

VA1 Vector RX Analyst
0.5 to 32 MHz. Freq., SWR, 
Impedance, L & C, R & X. Sign 
of X. Much More!  $199.95 + S/H

WM1 Computing Deluxe 
Power/SWR Meter 
$159.95 + S/H
What you want: SWR on one 
meter, power on the other! 
No adjusting or crossed 
needles! PEP or Average. 
Large lit meters. Remote RF 
head. 1.5 to 30 MHz. 1 to 
2000 watts. Usable on 6M.

A History of Ham Radio 
in the 20th Century

DVD Video

Take a journey back, as ARRL pres-
ents a series of videos beginning in 
the late 1950’s through the early 21st 
century. Noted Hollywood Producer 
and Director Dave Bell, W6AQ, 
takes you behind the scenes of each 
 lm. From the original “Hams Wide 
World”, which aired as a segment 
of the Johns Hopkins File 7 in the 
late 1950’s, to the award-winning 
“Amateur Radio Today”, you will 
watch the evolution of Amateur 
Radio unfold before your eyes. 
For older hams, it’s a trip down 
memory lane and a subtle reminder 
of how different things were back in 
the 20th century. For new hams, it’s 
a glimpse into the earlier days of this 
fascinating hobby.

Includes… 

� The Hams Wide World

� This is Ham Radio

� Moving Up to Amateur Radio

� The World of Amateur Radio

� Ham Radio Today

� Original Ham’s Wide World

Narrated and Produced by Dave Bell, W6AQ

DVD running time: 130 minutes

The ARRL Film Collection
ARRL Order No. 3725

Only $15.95*
*plus $2.75 shipping and handling

QST 6/2012

ARRL
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for

AMATEUR RADIO®



154  June 2012    ARRL – The national association for Amateur Radio     www.arrl.org  

1. Advertising must pertain to products and services which are 
related to Amateur Radio.

2. The Ham-Ad rate for commercial fi rms 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 num-
ber 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 on an 
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  April16th through May15th will appear 
in July 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 860-594-0209 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 two ads in one issue. A last name or call 
must appear in each ad. Mention of lotteries, prize drawings, 
games of chance etc is not permitted in QST advertising.

6. New fi rms 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 specifi cations 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 DEPART-
MENT Greetings from ARRL HQ! Please note that we have 
received reports from many ARRL members who have placed 
classifi ed 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. See http://www.arrl.org/news/
features/2005/07/15/1/?nc=1 for further details. REMEMBER: 
TRANSACT CAREFULLY AND PROTECT YOURSELF.

QST Ham Ads on the Web 
Updated Monthly! 

www.arrl.org/ads/ham-ads.html

Please contact the 
Advertising Department at 

860-594-0231 or 
hamads@arrl.org for 

further information or to submit your ad.

Club/Hamfests/Nets

ARMS-Amateur Radio Missionary Service Net Christian 
Fellowship Net - Everyone Welcome 14.307.5 Daily xcpt 
Sunay 1500-1700Z Website: www.qsl.net/arms

FRIEND OF BILL W-Join HAAM net daily 12:30 East 
(09:30 Pac) time on 14.316 Mon-Sat and 14.340 Sun 
w/290 or 340 as the alt freq’s. www.qsl.net/haam 

MARCO The Medical Amateur Radio Council Ltd is a 
charitable non-profi t group of health care professionals 
who meet weekly at 10:00am Eastern time Sundays for 
the “Grand Rounds of the Air” net on 14.307 MHz.  All 
interested are welcome.  Request info & free newsletter 
to Danny@w4dan.com or write MARCO, 2712 Bryant 
Dr, Cleveland, TN 37311.  Ph 423-479-6160.  Web site 
www.marco-ltd.org

FREE SAMPLES. The QSLMAN®, Box 73, Monetta, 
SC 29105. Phone/FAX (803) 685-7117 anytime. Email: 
w4mpy@qslman.com. Always 100% satisfaction 
guarantee on anything we do. Check the web site at: 
http://www.qslman.com

Get Top Quality Full Color UV-Coated QSL Cards 
direct from the printer. Chester QSL Cards is now Star 
Cards, Inc. Call (800) 748-7089 for info or visit 
www.star-cards.net 

HANDCRAFTED OAK CALL SIGNS 
www.oakcallsigns.com 314-605-4971, KCØSDV

NEED A RELIABLE QSL MANAGER  details contact 
James E. Mackey k3fn@aol.com

OVERSEAS AIRMAIL POSTAGE plus complete line 
of airmail envelopes.  Order directly from our web site - 
James E. Mackey, proprietor. www.airmailpostage.com

QSLKIT – CardBoxes – Dividers – MORE  
www.HamStuff.com by W7NN

www.airmailpostage.com

General

75A1 receiver $300.00 MFJ284B digital fi lter $100.00 
HeathQF1 Q multiplier $30.00 Fifty Foot rohn 25g tower 
$200.00 K7GMF 520-826-1612

ABR Industries is looking for Hamfest dealers.  This 
is a limited distribution opportunity, w/a reasonable 
start-up investment.  Serious inquiries only: 
713-492-2722 or info@abrind.com

ALUMINUM CHASSIS AND CABINET KITS. UHF-VHF 
Antenna Parts, Catalog E-mail: k3iwk@fl ash.net or 
www.k3iwk.net

ANTENNA COMPARISON REPORT: TRIBANDERS 
K7LXC & NØAX test Hy-Gain, KLM, CC, Bencher, Force 
12, Mosley and others. $17 + $4 s/h. More info at 
www.championradio.com 206-890-4188

ANTENNA COMPARISON REPORT: VERTICALS. 
K7LXC & NØAX test CC, Butternut, MFJ, Force 12, 
Diamond, Hustler, GAP and other. $17 + $4 s/h. More info 
at www.championradio.com 206-890-4188

ANTENNA PARTS AND ACCESSORIES 
www.antennapartsoutlet.com

APRS Link Cables - for Garmin/Kenwood products 
- http://stores.ebay.com/Jabber-Electronics WE6G 
480-905-8484

BIGGEST on-line ham classifi eds: http://swap.QTH.com

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior 
or exterior window mount. $6.00.  Gary Hengstenberger  
6880 Rolling Ridge Rd NE  
Canton, OH  44721  330-354-1755

DCALLKD8PER@HOTMAIL.COM  for info. 
WOUNDEDWARRIORPROJECT.ORG contributor

Colins Radio 32V3 Transmitter $750. R390A Receiver 
$750. 5KW Generator For Sale $250.High voltage fi lter 
capacitors 120 mfd 3,000 volts dc , 100 mfd 4,000 volts dc 
$50.00 each.  RF signal generator Measurements Corp. 
25 mhz to 960 mhz, Model T1034C $100.00. Audio Signal 
Generator 20 hz to 200,000 hz adjustable output 0-10 
volts ac $100.00.  200 feet Andrew 7/8th inch coax cable 
$200.00. Insulator for series fed tower $150.00.  Manuals 
available for the Collins 32 v transmitter and the 5KW 
generator. Equipment all in good to excellent condition. 
520-398-2722 wes0331@gmail.com  

Custom Ham Maps by N1XFS!!! Customized azimuthal 
equidistant projection maps with beam headings and 
distances based on your QTH. Adds that special “wow” 
factor to your shack. Makes a great gift! Go to: 
CustomHamMaps.com

CW Ring Tones for Your Cell Phone: Customized 
text, be creative! Visit www.SuperBertha.com then click 
Amateur Radio, then click CW Ring Tones.

ELECTRIC RADIO MAGAZINE: America’s popular 
monthly publication devoted entirely to vintage amateur 
radio, military equipment, restorations, and radio history. 
Samples $1. Electric Radio, P O Box 242, Bailey CO 
80421, www.ERmag.com

ELECTRONIC COMPONENTS Kits, Ham Accessories, 
Hard To Find Items, Magnet Wire, Toroids, Vernier Dials, 
Visit J-Tron, www.j-tron.com

“EVERYTHING FOR THE MORSE ENTHUSIAST.” 
Morse Express. Keys, keyers, kits, books. 303-752-3382. 
http://www.MorseX.com

FAR CIRCUITS CD is available for $5.00 with orders or 
$8.50 including First Class shipping CD contains over 350 
articles and additional project information.

FREE!!! Ham Radio and other CD-Roms & Software 
disk catalog. MOM ‘N’ POP’S SOFTWARE, P. O. Box 
15003-HA, Springhill, FL 34604-0111. 1-352-688-9108. 
momnpop@momnpopsware.com

Ham Radio and Shortwave repair -any make- Bob, KF8IY 
440-984-0084 (home) 440-653-1179 (cell) E: 
bobd@vasucom.com

HEATHKIT AMATEUR RADIO REPAIR by 
RTO Electronics, 601 E. 1st Street Calexico, CA 92231 
269-468-7780. E-mail: hamtech@rtoham.com. 
www.rtoham.com

RAINBOW AMATEUR RADIO ASSOCIATION  Serving 
the gay/lesbian/GLBT community since 1995.  ARRL 
affi liated. Privacy respected.  Active HF/VoIP nets, 
newsletter, chat room, message forums, cruises, 
Dxpeditions. Web Site: WWW.RARA.ORG. Information: 
214-810-0285  PO Box 18541, 
Rochester NY 14618-0541.

Property/Vacation/Rentals

AM radio station in small-town southern market for sale.  
Includes 11 acres perfect for ham antenna farm.  Good 
opportunities to build revenue, studio has living quarters.  
Perfect for retirement!  K5GFC, 817-235-7383.

Antigua beach dx qrz.com V26WT

Aruba Radio Rental www.p49v.com

BELIZE VACATION QTH www.wishwilly.net

COLORADO CHALET with ham gear for weekly rental, 
www.lostcreekcabin.com.  WØLSD, Buena Vista, CO.

Ham Cruise 2013  N5DSR info 
mypinmoneytravel@yahoo.com

HAWAII DX VACATION RENTAL STEPP-IR Antennas 
KH6RC. 808-929-7101 www.leilanibedandbreakfast.com

Home 39.1 Acres East Central Arizona off Grid Well Solar 
Wind Power 10K Generator Three 71’ Towers Antennas 
NR7G 928-245-2108

Paradise Antenna Farm. 40 acres. Southern Arizona, 
$360K, Large tall towers, many antennas, living area and 
ham shack. Call for details 520-398-2722 
w7uo@hotmail.com

Scenic lot in Colorado City, CO will trade for TS570 
SG, ALS600 and MFJ994B tuner. 719-242-7051 Stan 
KC0OYO

VY2TT  www.peidxlodge.com

www.w0tm.com SALE RENT

Antique/Vintage/Classic 

ANTIQUE WIRELESS ASSOCIATION. The organization 
for all enthusiasts of antique and historical radio! 
Publishes THE AWA JOURNAL, covering vintage ham 
gear, keys, telegraphy, contests, broadcast receivers, 
vacuum tubes, historical, technical articles, restoration, 
and much more. AWA produces the famous annual 
Rochester, NY meet. Maintains world-famous historical 
radio-electronics communications museum. Membership 
only $25/year USA, $30 elsewhere. Antique Wireless 
Association, PO Box 421, Dept. 1, Bloomfi eld, NY 14469. 
Check our Website: http://www.antiquewireless.org

CLASSIC REPAIR - Specializing in Collins, Drake and 
other fi ne tube radios. Steve, 661-822-6850. 
n6hk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:  
http://www.n4mw.com 

COLLINS ... Owners of Collins 30S-1 amplifi ers.  Very 
rare K201, K202 and K203 relays now available.  Newly 
manufactured-not NOS.  We ship overseas.  More info on 
WWW.COLLINSRADIOACTIVE.COM

For Sale:  For P43JB’s widow, his 240-piece key and 
sounder collection.  It will be sold to the highest bidder, 
including shipping.  View photos at 
http://photobucket.com/P43JB. For info list, e-mail 
ai6v@aol.com.  

Visit THE SOUTHERN APPALACHIAN RADIO 
MUSEUM! - www.saradiomuseum.org  828-299-1276. 
Asheville, NC. 

W4QCF MANUALS - 828-298-1847 
http://www.w4qcfmanuals.com

Wanted back issues of West Coast Ham Ads, Western 
Radio Amateur and Electronics Journal. bob@krassa.com

Wanted Pre1980 Historical MicroComputers for Museum 
Collection, Alto, Star, Notetaker, Dorado, Apple 1 and 
others. kk4ww microcomputercollector.com

QSLCards/Call Sign Novelties

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior 
or exterior window mount. $6.00.  
Gary Hengstenberger  6880 Rolling Ridge Rd NE  
Canton, OH  44721  
330-354-1755 DCALLKD8PER@HOTMAIL.COM  for 
info. WOUNDEDWARRIORPROJECT.ORG contributor

CALL SIGN NAME BADGES. 
Club logos our specialty. Certifi ed ARRL engraver. Capital 
Engraving, 3109 Marigold St, Longview, Washington 
98632-3415. Al, WA7UQE. 
capengrave@kalama.com. 
http://www.kalama.com/~capengrave/

DISPLAY YOUR AMATEUR LICENSE on the 
wall in your shack with this beautiful holder.  
Visit www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by WØLQV. Send 
for price list.  8319 Marty St., Overland Park, Kansas 
66212-1963. 
E-mail: w0lqv@arrl.net

Ham Ads
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KENWOOD AMATEUR RADIO REPAIR by K3TEN 
Electronics  609-846-5190 Email k3ten@verizon.net 
Web http://www.k3ten.com  All Hybrids plus the 
TS-2000, TS-430, TS-440, TS-850s, TS-450s, TS-690s, 
TS-950sdx.  TS-930,TS-940 service and repairs include 
“AVR, RF, and other Board Upgrades for continued 
use and excellent performance from these wonderful 
rigs.  TL-922 Amplifi er Upgrades and Repairs.

Keys for sale, including “ Boston” key and Vibroplex 
Model X. Many others. Contact W7ES

Kitano Key $175.00 & $5. S&h. www.kitanokey.com or 
k9kray@addressisp.com

LEARN CODE by Hypnosis, 
www.success-is-easy.com 561-302-7731

Logic Chip Transmitter Kit $10 email N7KSB: 
evieandlewsmith@gmail.com

MicroLog-By-WA0H .. Easy to use logging program .. 
Free download .. www.wa0h.com  

OWA Yagis by WA3FET/K3LR: Bust pileups using 
proven DX and Contest winning “Ultimate OWA Yagis”! 
Visit www.SuperBertha.com for info and free PDF catalog.

PRINTED CIRCUIT BOARDS for projects shown in QST, 
QEX, HR, ARRL HB, 73 and more. Custom boards 
available. FAR Circuits, 18N640 Field Ct, Dundee, IL 
60118; fax/phone 847-836-9148; www.farcircuits.net; 
mail@farcircuits.net

Put the FUN back into ham radio! 
http://HamRadioFun.com

QSOWizard-DX.  Spot calls, prefi xes, and DXCC entities 
on global “blue marble” maps + detail maps.  Moving night 
shadow.  Clocks. QSO timer.  Schedule alerts.  Recurring 
schedules.  Automated QSL Cards.  Automated logging.  
www.orcastar.com.

RFI Filters www.RFchoke.com

Rohn Tower, telescoping poles, tripods and antenna parts.   
www.antennapartsoutlet.com

St Petersburg FL has a store, Ralph’s Hobbies and 
Amateur Radio Supply - 5208 66th St. N, Call 
727-547-8607 - for directions.

SuperBertha...BudgetBertha...EcoBertha  Rotating 
Monopole Towers: No guy wires, Entire pole rotates, 
Ground level rotor. Stack and rotate all your antennas at 
optimum heights on one monopole. Visit 
www.SuperBertha.com for info and free PDF catalog.

TELEVISION’S PIRATES -a HAM “novel” by “Coop” 
(K6EDX/ZL4AAA) at www.bobcooper.tv  
C-BAND REMEMBERED (“A joy to read”; K9EID) at 
www.bobcooper.tv Archived 
CATJ, CSD, SatFACTS and more, on DVD. All at 
www.bobcooper.tv

TOWER ACCESSORIES Gin Pole Kits - stand off 
brackets - antenna mounts - vehicle radio mounts for 30 
years. IIX Equipment Ltd. 708-337-8172 www.w9iix.com 

WE BUY/SELL RADIOS.  #1 IN ESTATES –  
www.recycledradio.com (603) 942-7173 

Wilson antenna parts, manuals, rotors and accessories: 
www.antennapartsoutlet.com

WOOD BADGES & LICENSE FRAMES - 
www.Gifts4Hams.com

www.HamPlaques.com -CNC router carved and laser 
engraved plaques-logos for 17 clubs

www.SecondHandRadio.com Electronic or 
Electrical - fi nd it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

 AMSAT – WHO DECIDES THE FUTURE OF 
AMATEUR RADIO IN SPACE? YOU DO! Your 
membership in AMSAT will support exciting projects 
planned for launch in the years to come. Join now! Call 
301-589-6062 or visit the AMSAT Web site at www.
amsat.org. AMSAT®, 850 Sligo Avenue, Suite 600, Silver 
Spring, MD 20910-4703.

EU2000i

800-696-1745

What are plugging into?you

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)

Lightweight & portable.
(Easy to carry at less than 50 lbs!)

Extra long run time.
(Runs up to 15 hours on 1.1 gallons!)

Honda invertor technology.
(Run sensitive electronics worry free!)

Eco-throttle
(Varies engine speed increasing fuel
efficiency - reducing sound level!)
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Also Available - EU1000i $729*

MAYBERRYMAYBERRY
SALES & SERVICE, INC.SALES & SERVICE, INC.

FREE
SHIPPING
IN THE CONTINENTAL 48 STATES

899*$Current Price

232 Main Street ~ Port Murray, NJ 07865

*QST Member Special

SSSIITTTTIINNGG

OONN  AA  TTAAXX

WWRRIITTEE--OOFFFF??

Call (516) 674-4072
FAX (516) 674-9600
crew@wb2jkj.org

http://www.wb2jkj.org

Bringing Communication to
Education Since 1980

Turn your excess Ham

Radios and related items

into a tax break for you

and learning tool for

kids.

Donate your radio 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. Radios you can
write off - kids you can’t.

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22 

P.O. Box 1052
New York, NY 10002

DONATE YOUR
RADIO
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If your company provides products or services of interest to our 
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information on building your business.

BATTERIES AMERICA 
June 2012 SALE Ph. 800-308-4805; ONLINE:

www.batteriesamerica.com 
For YAESU VX-8R, VX-8DR/GR: (Spring-Loaded BELT CLIP  $ 6.95)  

 FNB-102Li Li-ION batt.  7.4v   2000mAh             $45.95 
For YAESU FT-897, 897R, 897D “BackPacker” Radios: 

 FNB-78 Ni-MH battery   13.2v   4500mAh              $89.95 
For YAESU-Vertex  VX-5R/s, VX-6R, VX-7R/b, VX-7Rb, VXA-700: 

 FNB-80Li Li-ION battery  7.4v   1600mAh             $44.95 
 E-DC-5BA DC Power & Charge cord (NEW)      $19.95 
 NC-72BA AC-DC Power / Battery Charger    $17.95 
For YAESU-Vertex  FT-60R,250,270R; VX-110,120,150,170,177,180,210 

 FNB-83xe eneloop  7.2v   2100mAh                $49.95 
 NC-88BA  AC-DC Wall Charger (NEW)               $17.95 
For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA  DC cord $19.95) 

 FNB-72xe eneloop   9.6v   2100mAh               $49.95 
For YAESU-Vertex  VX-1R : ( RARE; has custom-designed PCB ) 

 FNB-52Li Li-ION battery  3.7v     750mAh               $29.95 
For YAESU-Vertex FT-50R,40R,10R; VXA-100: (E-DC-5BA: $19.95) 

 FNB-41xh Hi-Watt battery 9.6v   1200mAh               $45.95 
For YAESU  FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery):  

 FNB-38xh Hi-Watt Ni-MH 9.6v   1450mAh               $52.95 
For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95) 

 FNB-26xe ENELOOP NiMH 7.2v  2100mAh              $39.95 
 FBA-12    6-cell AA Battery Case     $22.95 
 FBA-12h  10-cell AA Battery Case (5W)     $28.95 
For YAESU FT-411, 470, 73R, 33R, 23R etc: (WC-12 wall charger $12.95) 

 FNB-12xh Ni-MH batt.   12v   1250mAh                     $39.95 
 FBA-17   6-cell AA Battery Case     $19.95 
For ICOM IC-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95)  

 BP-256 Hi-Watt Li-ION batt. 7.4v   1620mAh              $44.95  
For  ICOM  IC- T70A/E; IC-V80A/E/SPORT, F3003, F4003, etc: 

 BP-265L  Li-ION batt.     7.2v   2200mAh              $46.95  
For  ICOM  IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR), etc: 

 BP-217 5W Li-ION battery  7.4v   1600mAh              $44.95  
 CP-11L DC Power & Charge Cord (fits IC-92AD too)   $22.95 

For  ICOM  IC-V8,V82, U82, F3, F4GS/GT, F30,40GS/GT,A24,A6, etc 

 BP-210N Hi-Watt battery  7.2v  2000mAh                 $44.95 
For ICOM IC-T8A/E/HP; T81A/E; A23,A5: (WC-AIC Wall Chrgr $12.95) 

 BP-200XL Hi-Watt battery    9.6v  1450mAh                $59.95  
 BP-197h  6-cell AA Battery case (Hi-Watt)  $29.95 
For  ICOM  IC-W32A/E, T7A/E, T7H, Z1A/E, T22A, T42A, W31A/E : 

 BP-173x  Hi-Watt battery   9.6v   1450mAh              $59.95 
 BP-170L  6-cell AA Battery case (Hi-Watt)   $25.95 
For ICOM IC-2/3/4SAT, W2A, 24AT, 2/4SRA, R1: (BC-105A: $22.95) 

 BP-83xh  Long life Ni-MH  7.2v   2200mAh                $39.95 
For ICOM IC-2/02/03/04AT,2/4GAT etc; Radio Shack HTX-202/404 : 

 IC-8  8-cell AA battery case (w/ Charge Jack)  $24.95 
 BP-202e eneloop- Rad.Sh.7.2v  2100mAh              $34.95 
For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95)  

 PB-42L Li-ION battery   7.4v   2000mAh              $44.95 
 PB-42XL Li-ION battery   7.4v   4000mAh              $59.95 
 EMS-42K Desktop Rapid Charger for PB-42L/XL   $49.95 

For KENWOOD TH-G71/K, TH-D7A/AG/E: (CP-39: DC Pwr cord $9.95) 

 PB-39h  Hi-Watt Ni-MH batt. 9.6v   1450mAh              $54.95 
 BT-11h  6-cell AA Battery Case (Hi-W)    $24.95 
For KENWOOD TH-79A/E, 22A/E. 42A/E etc: (CP-79: DC cord $9.95) 

 PB-34xh Hi-Watt NiMH batt.9.6v   1200mAh             $39.95 
For KENWOOD TH-78A/E,48A/E,28A/E,27A/E: (CP-17: DC cord $9.95) 

 BT-8    6-cell AA Battery Case    $14.95 
 PB-13xh  Ni-MH battery    7.2v   1800mAh             $39.95 
For  KENWOOD TH-77A/E,75A/E,55A/E,46AT/E,45AT,26A/E,25A/E: 

 PB-6x Long Life Ni-MH battery7.2v   1600mAh              $36.95 
For KENWOOD TH-205A/E,215A/E,225A,315A: (Wall Charger $12.95) 

 PB-2h      Long life NiMH batt 8.4v   1600mAh              $39.95 
For KENWOOD TR2500, TR2600:  (Wall Charger $12.95) 

 PB-25-26h Long life NiMH8.4v   1600mAh              $39.95 
For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95) 

 EBP-46xh Ni-MH batt.   9.6v   1450mAh              $52.95 
For ALINCO DJ-195/HP/R,193,196,446,493,496,596: (DC cord $9.95) 

 EBP-48h Hi-Watt battery  9.6v   2000mAh              $44.95  
For ALINCO DJ-G5TD/TH/TY; 190T,191T/TD/TH: (DC Pwr Cord $9.95) 

 EBP-36xh Hi-Watt batt.   9.6v   1450 mAh           $52.95 
For ALINCO DJ-580/T, DJ-582, DJ-180/T, DJ-280/T, DJ-480 etc : 

 EDH-11     6-cell AA Battery Case     $22.95 
 EBP-20x Ni-MH battery  7.2v   2000 mAh            $32.95 
For ADI AT-600; REALISTIC HTX-204 (Wall Charger is $12.95): 

 ADI-600x Hi-Watt battery 12.0v   1200mAh              $44.95 
For STANDARD C228,C528,C558; ADI HT-201, HT-401 etc: 

 CNB-152xh NiMH batt.12.0v  1200mAh               $45.95 
 CBP-888    8-cell AA Battery Case (Hi-WATT)    $28.95 

NEW - V-6500 Digital SMART Charger 

  (1) Rapid Charger for 1 - 4  AA & AAA Ni-MH 
   cells; has 4 separate charging channels !  
(2) Comes with AC power supply AND 12VDC 

       power cord for home & mobile operation. 
(3) Safe, quick 1 - 2 hr chg w/ auto shut-off. 
(4) Easy-to-read LED charge status indicators. 

for AA & AAA batteries!  $24.95 pkg. 

 
eneloop XX AA NiMH cells, 2500mAh,Pre-Charged $22.95 /pk of 4 
Order Online, Mail, E-mail, Phone, or Fax  w/ MC, VISA, DISC, or AMEX 
BATTERIES AMERICA- 8845 S. Greenview #2, Middleton, WI 53562 

Order online, or call us at 1-800-308-4805 
Fax: 608-831-1082.  E-mail: ehyost@chorus.net  
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Diamond Antenna

Division

For detailed specifications on Diamond’s
Base & Mobile Antennas, please go to

www.diamondantenna.net

Available through selected quality dealers.

770-614-7443

The Standard By Which
All Others Are Judged

MAXIMUM PERFORMANCE

WITHOUT COMPROMISE

X500HNAX500HNA

Diamond Antenna’s best base/repeater 

antenna. Designed for strength and 

performance, the X500HNA is pretuned to

achieve maximum gain in both the 2m and

70cm amateur bands.

X50NAX50NA

The X50NA is an excellent choice where

ruggedness is required in a medium-gain,

dual-band, base/repeater application.

SG7900A & SG7900ANMOSG7900A & SG7900ANMO

One of Diamond Antenna’s® Supergainer®

“top of the line” mobile antennas.
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QST QuickStats
sta·tis·tics (st-tstks) n.
1. (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numerical  
 data, especially the analysis of population characteristics by inference from sampling.
2. (used with a pl. verb) Numerical data.

Does your local Amateur Radio club 
still publish a newsletter?

Yes, it is sent by postal mail: 5%
Yes, it is sent by e-mail: 36%
Yes, it is posted 
on the club website: 14%
No: 21%
I don’t belong to a 
local Amateur Radio club: 24%

When operating CW, do you send the symbol “@” 
(di-dah-dah-di-dah-dit), or do you 
spell out “at” (di-dah/dah)?

  @: 7%
  At: 51%
  I don't operate CW: 42%

How many times has your primary call sign 
changed over the years?

Never: 31%    Once: 33%   
2 to 5 times: 33% 6 to 10 times: 2%   
More than 10 times: 1%   

Is your primary station computer a desktop, 
laptop or tablet?

 Desktop:  61%
 Laptop:  31%
 Tablet:  1% 
 I don't have a 

 station computer: 7%

Online QuickStats Poll Results for March 6 through April 6.
Get on the web and vote today at www.arrl.org/quickstats!

KB1CallSignKB1CallSign

W
(
s

@@@

AA

IIII d dddoooo

ssstataaatitit onono  

The combination of identifying 
letters, letters and numbers, or 
words assigned to an operator, 
offi ce, activity, vehicle, or station 
for use in communication (as in the 
address of a message sent by radio).

blet?



30 Amp Desktop Power Supplies

Order online at powerwerx.com
Order toll free 888-321-0073

Follow us on Facebook 
facebook.com/powerwerx

Follow us on Twitter 
twitter.com/powerwerx

New for 2012

See our complete new 2012 

handheld and accessory line, 

visit powerwerx.com/wouxun

FC
C

 C
er

tifi
ed

Affordable, full featured, 

dual-band handhelds!

• 13.85 VDC output, 25 Amps 
   continuous and 30 Amps surge
• Selectable input 115/230 VAC
• Small 6 x 5 x 2.5” footprint
• Quiet internal cooling fan
• 3 Year limited warranty

• Full 5 Watt Power Output 

on VHF, 4 Watts UHF

• High capacity (1700 mAh) 

Li-ion battery included

• Desktop 3-1/2 hour rapid 

charger included

• Built-in LED flashlight 

SS-30DV

NEW!

Digital Meter Variable Desktop Power Supply

KG-UV3D

Dual-Band Amateur

KG-UVA1X

Dual-Band Commercial

KG-UV6X

Dual-Band Commercial

NEW!

Wouxun Radio Accessories

 

Heavy Duty Radio Case

Heavy Duty Remote 
Speaker / Microphone

Covert Acoustic 
Tube Ear/Mic Kit

Stubby Flexible
Antenna

USB Programming 
Cable

NEW!

$119.99

$119.99



YOUR NUMBER FOR SAVINGS (800) 272-3467

TEXAS TOWERS       (800) 272-3467TOLL
FREE

1108 Summit Avenue, #4 • Plano, TX 75074
Hours:   M-F   9 AM–5 PM   Central Time

Email: sales@texastowers.com

Proudly Serving Ham Operators Since 1978! 
Visit Our Website for More Great Deals:

http://www.texastowers.com
MASTERCARD

VISA • DISCOVER

• Great Gear
• Great Deals
• Great Service
• Free UPS S/H!*
 *On all radio orders shipped 

   within the contiguous USA.

YAESU  FT-DX5000
YAESU FT-DX5000D
YAESU FT-DX5000MP
New, All Mode HF/6m XCVR, 

32-Bit DSP, Auto Tuner, Sta-

tion Monitor (D & MP mod-

els), 200 W RF Output, More!

CALL FOR YOUR LOW PRICE!

YAESU  FT-950
HF/6m XCVR, 32-Bit DSP, Auto 

Tuner, CW Keyer, and More! 

IN STOCK—FAST DELIVERY!

YAESU  FT-450D
HF/6m XCVR, IF-level DSP, 

Automatic Tuner, CW Roofing 

Filter, TCXO, and Much More! 

IN STOCK—FAST DELIVERY!

YAESU  FTM-350AR
2m/70cm FM Mobile XCVR 

for APRS, crossband repeat, 

CTCSS encode/decode, More! 

IN STOCK—FAST DELIVERY!

Call for
Our New Ham
Radio Catalog!

KENWOOD  TS-590S
All Mode HF/6m XCVR, 32-Bit 

IF-Level DSP, Narrow Band 

Roofing Filter, Automatic Tun-

er, CTCSS Encode/Decode, 

CW Memory Keyer, and More!

CALL FOR YOUR LOW PRICE!

KENWOOD  TS-480SAT
All Mode HF/6m XCVR, 16-Bit 

DSP, Automatic Tuner, built-in 

PC interface, and More!

CALL FOR YOUR LOW PRICE!
TIMES LMR COAX
High performance coax cable. 
Lower loss than RG-213/U 

without the water displace-

ment problems common to 

9913 and 9086 types.

HUGE LMR STOCK, CALL!

ANTENNA ROTATORS
Hygain, CD-45II .............. $399
Hygain, Ham-IV ............. $589
Hygain, Ham-V ............... $989
Hygain, T2X .................... $699
Hygain, T2X Digital ..... $1099
M2, OR-2800PX ............ $1739
Yaesu, G-450A ................ $309
Yaesu G-550.................... $399
Yaesu, G-800SA .............. $399
Yaesu, G-800DXA ........... $499
Yaesu, G-1000DXA ........ $609
Yaesu, G-2800DXA ...... $1349
Yaesu G-5500 ................. $739
ROTOR CABLE IN STOCK!

M2 ANTENNAS
6M3/6M3SS ............ $169/155
6M5XHP/6M7JHV ... $349/369
2M3SS/2M4 ...............$79/109
2M7/2M9FMSSB .... $139/209
2M12/2M5WL ........ $229/339
2MCP14/2MCP22 .. $249/349
2MXP20/28 ............. $269/409
440-6SS/420-50-11 ..$69/129
432-12EME/440-18 .. $139/155
432-9WL/13WLA ... $219/329
436CP30/42UG ...... $279/339
KT34M2......................... $1349
KT36XA ......................... $1849
M2 ANTENNAS IN STOCK!

B-18 SERIES
Light duty aluminum 
self supporting tow-
ers. Five models range-

ing from 30 to 50 feet in 

height, and support up 

to 12 square feet of an-

tenna wind load.

CALL FOR MORE  INFO!

B-26 SERIES
Medium duty alumi-
num self supporting 
towers. Thirteen mod-

els ranging from 30 to 

90 feet and support up 

to 34.5 square feet of 

antenna wind load.

CALL FOR MORE  INFO!

B-30 SERIES
Heavy duty aluminum 
self supporting towers. 
Nineteen models rang-

ing from 40 to 100 feet, 

and support up to 34.5 

square feet of wind load.

CALL FOR MORE  INFO!

TX SERIES
Heavy Duty Crankup 
towers, self-supporting 

heights range 38 to 106 

feet. Supports up to 37 

square feet of antenna 

wind load.

HDX SERIES
Extra heavy duty 
crankup towers. Self 

supporting heights 

from 38 to 106 feet. Sup-

port up to 70 square feet 

of antenna wind load.

We Ain’t Braggin’
But we’ve helped so 

many Hams order US 

Towers over the years 

that we’ve become 

the US Tower experts. 

Please call for help se-

lecting the perfect US 

Tower for your QTH!

O.D. WALL COST/FT.
6063-T832 DRAWN ALUMINUM TUBING

.375" .058" $1.00

.500" .058" $1.10

.625" .058" $1.20

.750" .058" $1.30

.875" .058" $1.40
1.000" .058" $1.50
1.125" .058" $1.65
1.250" .058" $2.40
1.375" .058" $2.65
1.500" .058" $2.90
1.625" .058" $3.15
1.750" .058" $3.40
1.875" .058" $3.65
2.000" .058" $3.90
2.125" .058" $4.15

ALUMINUM TUBING

Yaesu
G-1000DXA
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