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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. 

Cushcraft_R8_081110_4C_QST_081910.qxd  8/19/2010  11:05 AM  Page 1



  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! 
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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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Boy Scouting and adventure go 
hand-in-hand, so it’s no wonder 
that these Colorado Scouts 
had a blast GeoFoxing in the 
Rocky Mountains. GeoFox-
ing combines Amateur Radio 
Direction Finding — also called 
foxhunting — with geocaching. 
Through GeoFoxing, Assistant 
Scoutmaster Stu Turner, 
WØSTU, found a terrifi c way to 
involve youth in Amateur Radio. 
The article begins on page 58. 
Photos by Stu Turner, WØSTU.
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How Many Hams?
A question we are often asked is, ‘How many licensed radio amateurs 
are there in the world?’ Answering the question is not as easy as you 
might think.

For the United States it is possible to derive good 
statistics from the FCC’s Universal Licensing System 
database. Joe Speroni, AHØA, has been doing this 
for years as a labor of love and makes the results 
available on his website, www.ah0a.org. According 
to Joe’s analysis, as of the end of May 2011 there 
were 698,410 unexpired amateur operator licenses 
in the FCC database. This fi gure is somewhat 
overstated — by exactly how much cannot be 
determined — because it includes Silent Keys who 
have died since their license or most recent renewal 
was issued, which may have been as much as 10 
years earlier.

Even in other countries where good statistics are 
available, the answer may depend on exactly what 
is meant by “licensed radio amateur.” The extreme 
example is Japan, which has either the largest or the 
second largest number of licensees depending on 
whether they are operator or station licenses. While 
the FCC treats the operator and station license as 
one and the same (except of course for club stations), 
in a number of other countries the operator and 
the station license are separate. Japan has issued 
lifetime amateur operator licenses to more than three 
million individuals, so by this measure Japan has the 
largest population of radio amateurs by far (although 
how many are no longer living is unknown). On the 
other hand, station licenses in Japan have a fi ve-
year term and require the payment of a license fee. 
According to the Japan Amateur Radio League there 
were 452,348 amateur station licenses in Japan as of 
the end of April 2011. While this is a smaller number 
than in the US and is down signifi cantly from its peak 
in the mid-’90s, on a per capita basis Japan still has 
more amateur stations than the US.

The country with the third largest Amateur Radio 
population may surprise you. According to the Radio 
Amateur Society of Thailand, as of mid-2003 about 
250,000 Thais had earned a novice class operator’s 
certifi cate and more than 160,000 of them had 
been assigned a call sign for VHF-only operation. 
Licenses for HF operation are still relatively rare, but 
the number of HS and E2 call signs heard on the DX 
bands is growing.

Elsewhere in the Asia-Pacifi c area the countries with 
the largest numbers of amateur stations as of 2009 
included South Korea (46,000), Indonesia (20,000), 
China (19,000) and Australia (15,000), with the latter 
two — especially China — trending upward. (China is 
licensing more than 10,000 new amateurs per year, 
but with a two-year license term there is considerable 
turnover.) A reasonable estimate of the amateur 
stations in ITU Region 3 would be about 750,000, 
with the number of licensed operators considerably 
higher.

For ITU Region 2 (the Americas) it is somewhat 
easier to come up with a good estimate, because 
more than 80% of Region 2 amateurs are in the US 

and because there is not much difference between 
operator and station licenses. Canada has about 
45,000, Brazil 34,000, Argentina 18,000, and 
Venezuela 11,000, according to data compiled last 
year by IARU Region 2. In all there are approximately 
830,000 licensed amateurs in the Americas.

Europe is a hotbed of on-the-air activity on all 
amateur bands, but in terms of licensing Region 
1 (which also includes Africa, the Middle East, the 
former Soviet Union and Mongolia) is the smallest 
of the three. This may be because license renewal 
fees discourage inactive amateurs from maintaining 
their licenses, which is not the case in the US where 
renewal is free except for holders of vanity call signs. 
In all there are about 400,000 licensed amateurs in 
Region 1, with the largest numbers in Germany and 
Great Britain. In 2008 Germany reported 77,000 
amateurs. Great Britain reported 66,000 although 
that fi gure included multiple licenses to an unknown 
number of individuals. Other countries in which the 
numbers of licensees signifi cantly exceed 10,000 
include Russia, Spain, Italy, France and Ukraine, 
more or less in that order although recent fi gures are 
not available in all cases. Historically, individuals in 
the Soviet Union and Eastern Europe who were able 
to operate club stations but did not have a station 
license of their own may not have been included in 
licensing fi gures; that is less of a factor today.

So, what’s the answer to the question? The number 
of licensed Amateur Radio stations, worldwide, is on 
the order of two million with the number of licensed 
operators quite a bit higher — perhaps double that. 
Unfortunately, as time goes on it will become even 
more diffi cult to cite reliable fi gures, especially for 
those countries that issue lifetime operator’s licenses. 

It is interesting to consider trends on a country-by-
country basis. Amateur Radio is growing rapidly in 
China and has enormous potential there if China’s 
middle class continues to expand. India also has 
great potential if licensing delays can be reduced. 
On the other hand, countries in which Amateur 
Radio was attractive primarily as a personal 
communications medium are seeing declines in 
licensing as public telecommunications systems 
improve and become more affordable. Amateur 
Radio organizations in these countries face the 
challenge of educating a new generation about the 
enrichment opportunities that still abound in our 
avocation. We in the ARRL will do our best to set a 
good example.

“It Seems to Us”

David Sumner, K1ZZ
ARRL Chief Executive Offi cer

”
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. . . are stronger, lighter, have less wind surface and last years longer.
Why? Hy-Gain uses durable tooled components -- massive boom-to-mast bracket,

heavy gauge element-to-boom clamps, thick-wall swaged tubing -- virtually no failures!

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-Gain(R), 2009. 

Tooled Manufacturing . . . Highest Quality Materials

TH-5MK2, $759.95. 5-element, 1.5 kW PEP, 10,15,20 Meters

TH-3MK4, $469.95. 3-element, 1.5 kW PEP, 10,15,20 Meters

EXP-14, $599.95. 4-element, 1.5 kW PEP, 10,15,20 Meters  

TH-2MK3, $369.95. 2-element, 1.5 kW PEP, 10,15,20 Meters

Compact 3-element 10, 15, 20 Meter Tri-Bander
For limited space . . . Installs anywhere . . . 14.75 ft turning
radius . . . weighs 21 lbs . . . Rotate with CD-45II, HAM-IV

TH-7DX, $869.95. 7-element, 1.5 kW PEP, 10,15,20 Meters

TH-11DX, $1159.95. 11-element, 4.0 kW PEP, 10,12,15,17,20M

7-Elements gives you the
highest average gain of any Hy-
Gain tri-bander!

Dual driven for broadband op-
eration without compromising gain.
SWR less than 2:1 on all bands.   

Uniquely combining monoband

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

Includes Hy-Gain’s diecast
aluminum, rugged boom-to-mast
clamp, heavy gauge element-to-
boom brackets, BN-86 balun. For
high power, upgrade to BN-4000.

The broadband five element
TH5-MK2 gives you outstand-
ing gain. 

Separate air dielectric Hy-Q
traps let you adjust for maxi-

mum F/B ratio on each band.  
Also standard is Hy-Gain’s

exclusive BetaMATCHTM, stain-
less steel hardware and compres-
sion clamps and BN-86 balun. 

The super popular TH-3MK4
gives you the most gain for your
money in a full-power, full-size
durable Hy-Gain tri-bander!  

You get an impressive average
gain and a whopping average
front-to-back ratio. Handles a
full 1500 Watts PEP.  95 MPH
wind survival. 

Fits on average size lot with

room to spare -- turning radius is
just 15.3 feet.  Four piece boom
is ideal for DXpeditions. Rotates
with CD-45II or HAM-IV rotator.

Features Hy-Gain BetaMatchTM

for DC ground, full power Hy-
QTM traps, rugged boom-to-mast
bracket and mounts on standard
2”O.D. mast. Stainless steel hard-
ware. BN-86 balun recommended.

The 2-element TH-2MK3 is Hy-
Gain’s most economical full power
(1.5kW PEP) full size tri-bander.

For just $339.95 you can great-
ly increase your effective radiat-
ed power and hear far better! 

Ruggedly constructed, top-
performing, compact 6 foot
boom, tight 14.3 foot turning
radius. Installs almost anywhere.
Rotate with CD-45II or HAM-
IV.  BN-86 balun recommened.

Revolutionary 4-element
compact tri-bander lets you add
40 or 30 Meters! Has 14 foot
boom and tight 17.25 feet turn-
ing radius. Fits on roof tri-pod,
mast or medium duty tower.  

Hy-Gain’s patented broad-
banding Para Sleeve gives you

less than 2:1 VSWR. 1.5kW PEP.  
BetaMATCHTM provides DC

ground to eliminate static. Includes
BN-86 balun.  Easily assembled.  

Truly competitive against giant
tri-banders at half the cost!

QK-710, $179.95. 30/40
Meter option kit for EXP-14.  

The choice of top DXers. 
With 11-elements, excel-

lent gain and 5-bands, the
super rugged TH-11DX is the
“Big Daddy”of all HF beams!

Handles 2000 Watts con-
tinuous, 4000 Watts PEP. 

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

Features a low loss log-
periodic driven array on all
bands with monoband reflec-
tors, BN-4000 high power
balun, corrosion resistant wire
boom support, hot dipped gal-
vanized and stainless steel parts.

Stainless steel hardware
and clamps are used on all
electrical connections. TH-3JRS, $359.95. Hy-Gain’s most

popular 3-element 10, 15, 20 Meter tri-
bander fits on most lots!  Same top per-
formance as the full power TH3MK4 in a
compact 600 watt PEP design.

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

Tooled manufacturing gives you Hy-Gain
durability with 80 MPH wind survival. 

1. Hy-Gain’s
famous super
strong tooled
die cast
Boom-to-
Mast Clamp

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

Free Hy-Gain Catalog
and Nearest Dealer . . . 800-973-6572
Call your dealer for your best price!Tooled manufacturing is the difference

between Hy-Gain antennas and the others
-- they just don’t have it (it’s expensive!).  

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

Hy-Gain antennas feature tooled swaged
tubing that is easily and securedly clamped
in place.  All tubing is deburred and
cleaned for smooth and easy assembly.  

Durable precision injection molded parts.
Hy-Gain antennas are stronger, lighter,

have less wind surface area, better wind
survival, need no adjustments, look pro-
fessional and last years longer.

Fits on light tower, suitable
guyed TV pole, roof tri-pod
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HAM-IV
HAM-IV
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CD-45II 
HAM IV
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$759.95 
$469.95 
$359.95 
$369.95 
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Model
No. 

No. of 
elements

avg gain
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sq.ft. area
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Survival
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Elem. (ft)

Turning
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(lbs.)
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Recom.
Rotator

Sugg.
Retail

opt.
30/40

TH-11DX
TH-7DX

TH-5MK2
TH-3MK4
TH-3JRS

TH-2MK3
EXP-14

For Gain and
F/B ratio--See . . .
• www.hy-gain.com
• Hy-Gain catalog
• Call toll-free

800-973-6572 

HF BEAMS. . .

TH-11DX
$115995

11-Elements, 4,0 kW PEP, 
10, 12, 15, 17, 20 Meters
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We participate in all radio 
manufacturers’ coupon, 
free accessory, and rebate 
programs, and stock a 
tremendous variety of 
radio and accessory 
products from essentially 
all of the major Amateur 
Radio manufacturers. If 
you don’t see what you 
are looking for in this ad, 
give us a call!  

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.

Radio City, Inc.
800-426-2891

Local (763) 786-4475
FAX (763) 786-6513
2663 County Road I
Mounds View, MN 55112
www.radioinc.com
Find us on Twitter: 

twitter.com/mnradiocity

Associated Radio
800-497-1457

Local (913) 381-5900
FAX (913) 648-3020
8012 Conser
Overland Park, KS 66204
www.associatedradio.com

Universal Radio, Inc.
800-431-3939

Local (614) 866-4267
FAX (614) 866-2339
6830 Americana Pkwy.,
Reynoldsburg, Ohio 43068
www.universal-radio.com

Lentini
Communications, Inc.
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
800-423-2604

Local (512) 454-2994
FAX (512) 454-3069
5325 North I-35
Austin, Texas 78723
www.aaradio.com

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)

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

(optional on some versions).

NEW!

It’s Here!

FTDX-9000C/D/MP
400 watts, dual analog meter sets, LCD display, 
memory card installed, main and sub receiver 

VRF, full dual rx, external power supply.VX-3R
2M/440MHz 

FT-60R
Dual band 

VX-8DR
Full 5 watts

VX-7R/RB
Triple Band

FT-250R 
2 Meter

FT-270R
2M 5W

VX-8GR
Full 5 watts

NEW!

NEW!

IC-7600

IC-7700

IC-V80
2M 5.5W

IC-T70A
2M/440MHz

IC-7200 – 
HF/6 100W

NEW!

IC-7410 
HF/6M 100W

Contact your HamPROS dealer for the latest Icom promotions.

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,

TM-271A
Compact High Power 
2M, 60W Transceiver

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

Coupons good through September 30, 2011 

TS-590S
160-6 meters, Noise Reduction, 
Automatic Tuner, Down 
Conversion, Keypad entry, 
USB Port

NEW!

NEW!

TH-D72A
144/440 

MHz 
5W HT/

GPS/TNC

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

$250
Coupon

$15
Coupon $40

Coupon

$200
Coupon 

TS-2000S

$25
Coupon

$250
Coupon

TS-2000X

TH-K2AT 
2M HT 

5W output

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

Coaxial Cable 
and Connectors Princeton 

Antennas

Contact your HamPROS dealer for the latest Yaesu promotions.

$25
Coupon



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

In Brief
■ The ARRL National Convention at 
Ham-Com drew thousands to the heart 
of Texas June 10-11. You’ll find more 
on Hamvention 2011 and the ARRL 
National Convention in the article that 
starts on page 62 of this issue.
■ Following the devastating tornado 
that struck Joplin, Missouri in May, 
the Salvation Army Team Emergency 
Radio Network — through the ARRL — 
requested volunteers to help support 
their mission to supply logistical and 
communications support, and more 
than 50 hams responded. 
■ After two tornadoes touched down in 
Central Massachusetts on June 1, 
hams in Western Massachusetts 
volunteered their time and radios to the 
American Red Cross and the National 
Weather Service.
■ The FCC’s Consumer & Govern-
mental Affairs Bureau is seeking 
comments on whether it should 
terminate approximately 800 docketed 
proceedings, including many relating to 
Amateur Radio. 
■ In late May, ARRL General Counsel 
Chris Imlay, W3KD, testified before the 
Subcommittee on Communications 
and Technology of the US House of 
Representatives. The hearing involved 
“Creating an Interoperable Public 
Safety Network.”
■ The June 2011 VKØKEV DXpedition 
to Macquarie Island has been approved 
for DXCC credit.
■ The winner of the QST Cover Plaque 
Award for June 2011 is Kazimierz 
“Kai” Siwiak, KE4PT, for his article “Is 
There an Optimum Height for an HF 
Antenna?”

Media Hits
Allen Pitts, W1AGP
Media & Public Relations Manager
■ It seemed like the skies were filled with balloons in May 2011. It started with the 
MSU students’ launch and “Balloon into the Stratosphere” in the Morehead State 
University News (KY). Then “Clarkson students and alum launch weather balloon 
that reaches 80000 feet” was a New York group that got double hits for K2CC in 
Your News Now and the Watertown Daily Times. Not to be outdone, the cadets 
from their Amateur Radio Club participated in the second West Point Balloon 
Satellite Launch and were written up in “To edge of space, back: West Point 
balloon satellite a success” on the US Army’s own news website. The Norwich 
Bulletin (CT) reported “NFA students aim high with weather balloon project” 
with members of the Norwich Free Academy Ham Radio Club, and WHAM-
TV13 showed the Rochester Institute of Technology finalizing their high altitude 
balloon. “Three Unusual Astronauts Await Rescue in Louisiana Swamp” made it 
into PC Magazine when a balloon carrying ham radio gear went astray. But the 
oddest balloon hit of all had to be from “When Aliens Attack” for the The National 
Geographic Channel as WB8ELK and others flew a balloon in Alabama as part 
of a show about defending Earth against alien attack.
■ The tragedy in Joplin made news as “Ham Operators stationed at the 
Springfield National Weather Service [provided] communication between 
hospitals and assessment teams,” said Ron Kittleman, KØADI, for the Joplin (MO) 
News-Leader. Meanwhile, SATERN, the Salvation Army Team Emergency Radio 
Network, had their publicity people working well with daily media updates, blogs 
on their own national website, articles in the Kansas City Star and other local 
papers, and on KNXV-TV15. 
■ The repeated role of Amateur Radio in this spring’s series of tornadoes did not 
go unnoticed. ABC 33/40 TV (AL) did a special story, “Helpers Amid the Chaos” 
that pointed out: “This group has done its work to help others so many times in the 
past — mostly in the shadows, so to speak — that I can’t count them all. Because 
it’s not exciting to watch, media attention is typically infrequent. But what these 
people do helps protect us all before the danger. And they are extremely valuable 
when it comes to help with recovering afterward. So, who are these folks? They 
are amateur radio operators, men and women of all ages and backgrounds.” 
■ Media itself made some news as “TWiT to Add Ham Radio Show” was 
announced in Radio World. The new show called “HamNation,” hosted by Bob 
Heil, K9EID, launched May 24. KWAM 990 radio in Memphis ran our emergency 
communications PSA a lot in May. Thanks to Howard Price, KA2QPJ, “The voice 
of the broadcasting industry,” RBR.com, published “Commercial radio supports 
amateur radio with PSAs” and included the newest audio from Johnny Donovan. 
Meanwhile the PSA done by Don Carlson was running on Washington’s all-news 
leader, WTOP, and the 60 second PSA was running on “Quinn in the Morning” 
syndicated show and XM Satellite Radio. 

JIM REED, N4BFR

Atlanta RC Celebrates Its First Century
In conjunction with Coca-Cola’s 125th Anniversary celebration, the 
Atlanta Radio Club made more than 500 contacts in over 20 countries 
as we celebrated our 100th anniversary. Special event station KØK was 
on the air from May 6-8. The club, in continuous operation since March 
1911, has more than 150 members and sponsors 10 local repeaters. 
— tnx Jim Reed, N4BFR

Happy anniversary! Harold Hawkins, KD8DVY (left) and Steve Vogel, 
W4PSV, make one of the more than 500 contacts at the KØK special 

event station from the World of Coke in downtown Atlanta. KØK 
was a joint celebration of the Atlanta Radio Club’s 100th Anni-

versary and the 125th Anniversary of the invention of Coca-Cola. 
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73,
Harold Kramer, WJ1B
ARRL COO/Publisher QST 
wj1b@arrl.org

Inside HQ

We have liftoff: In 
late May, 16 year 
old Brenden Geary, 
KJ6HVP, of Upland, 
California launched a 
high altitude balloon 
from Red Hill Park in 
Rancho Cucamonga. 
The payload included 
two still cameras plus 
a live video camera 
ATV downlink as well 
as an APRS tracker. 
The balloon reached 
an altitude of 96,424 
feet MSL and traveled 
close to 150 miles 
before it burst and the 
payload parachuted 
safely back to Earth. 
Preparations and 
liftoff were recorded 
for use in the ARRL’s 
upcoming video 
“The DIY* Magic 
of Amateur Radio.” 
— Bill Pasternak, 
WA6ITF

A Cure for the 
Summertime Blues
There are many fun and challenging operating awards 
available to ARRL members. Many of us know about 
DXCC, the premier operating award in Amateur Radio. 
Here’s a rundown on some of our other operating 
awards. If you are not familiar with DXCC, learn more 
here: www.arrl.org/dxcc. 

The ARRL Worked All States (WAS) Award has existed 
for more than 70 years, although there were fewer 
States to work back then! It is earned by confi rming 
QSOs with all 50 States. Confi rmations can be 
submitted on paper cards, electronically via Logbook 
of the World (www.arrl.org/logbook-of-the-world) or 
a combination of the two. I remember how thrilled 
I was to receive my WAS certifi cate. Nevada was the 
last state that I needed.

Even if you already have attained the basic WAS there 
are many different categories and endorsements. 
These include endorsement for individual HF and VHF 
bands, QRP and even EME (Earth-Moon-Earth). We 
now offer newly redesigned 5 band WAS (5BWAS) 
certifi cates and plaques for confi rming all 50 states on 
fi ve specifi c HF bands. The WAS program is supported 
in Logbook of the World and WAS cards can be 
checked in the fi eld. 

In 2010, we awarded about 700 WAS certifi cates 
along with an additional 140 awards for our newest 
WAS variation, The Triple Play Award. Triple Play is 
awarded when you confi rm all 50 states on phone, 
CW and digital modes using only Logbook of the World 
contacts. The Triple Play, while a rarity in baseball, 
has already been completed by about 700 amateurs 
since its introduction two years ago. For more info: 
www.arrl.org/was.

With its distinctive propagation characteristics, summer, 
is an exciting time for VHF and UHF operators who 
want to pursue the VUCC (VHF/UHF Century Club) 
Award. VUCC is presented to amateurs who confi rm 
contacts with 100 Maidenhead grid squares on the 
VHF and UHF bands. If you are not familiar with the 
grid system, a Maidenhead grid square is assigned 
to a two degree longitude by one degree latitude area 
that measures approximately 70 × 100 miles. Every 
section of the Earth has an assigned grid square 
that is identifi ed by two letters and two numbers. For 
example, FN31 is the grid square where ARRL HQ 
is located. We added the VUCC Award to Logbook of 
the World this year making it easier to confi rm VUCC 
QSOs. VUCC contacts can still be confi rmed on paper, 
Logbook of the World or both. Learn more about VUCC 
here: www.arrl.org/vucc.

A recent addition to the VUCC program is The Fred 
Fish Memorial Award. This award was created in honor 
of Fred Fish, W5FF (SK), who was the fi rst amateur to 
have confi rmed all 488 Maidenhead grid squares in the 
48 contiguous United States on 6 meters. More info: 
www.arrl.org/ffma.
I’ll be covering more of our Awards programs next 
month. In the meantime, have fun this summer 
pursuing your favorite operating awards, and good luck. 

Hamvention Reunion
Back in 1981, Cindy, KD8OUS (ex-KA8OQH) and I found 
ourselves taking a Novice class sponsored by the Dayton 
Amateur Radio Association. Over the next year or two, 
I became a trainer at DARA’s club station, W8BI, and 
Cindy learned the finer points of operating the club’s Drake 
TR7 Novice station. Our paths diverged as happens in life, 
but last September, Cindy (who had let her license expire) 
took a friend to a DARA meeting, where lo and behold we 
became reacquainted. With her interest in ham radio revived, 
we have been getting some of Cindy’s dad’s (W8FPA SK) 
gear back up and running, and she has upgraded to General. 
— Charlie Cotterman, KA8OQF

STEVE FORD, WB8IMY

Reunited after almost 30 years, Cindy, KD8OUS, and 
Charlie, KA8OQF, worked the prize booth at the 2011 
Dayton Hamvention.

MICHAEL STEVEN LENHERT
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ARRL Membership Benefi ts

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 offi cers 
are elected or appointed by the directors. The League is noncommercial, and no one 

Get Involved
www.arrl.org/get-involved

ARRL Member Services

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 Profi le, and get access to ARRL 
members-only Web services. Visit www.arrl.org/myARRL to register.
 ■ QST Archive and Periodicals Search – www.arrl.org/qst
  Browse ARRL’s extensive online QST archive (1915-2007). 
  A searchable index for QEX and NCJ is also available.
 ■ 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!
 ■ Product Review Archive – www.arrl.org/qst
  Search for, and download, QST Product Reviews published from  
  1980 to present.
 ■ E-Mail Forwarding Service
  E-mail sent to your arrl.net address will be forwarded to any e-mail  
  account you specify.
 ■ Customized ARRL.org home page
  Customize your home page to see local ham radio events, clubs  
  and news.
 ■ ARRL Member Directory
  Connect with other ARRL members via a searchable online 
  Member Directory. Share profi les, 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 Benefi t Programs* — www.arrl.org/benefi ts
 ■ 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,  
  fi re, fl ood, tornado, and other natural disasters.
 ■ The ARRL Visa Signature® Card
  Every purchase supports ARRL programs and services. 
 ■ 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 Benefi t 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.

ARRL 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-affi liated clubs) – www.arrl.org/clubs
Hamfests and Conventions – www.arrl.org/hamfests
ARRL Field Organization – www.arrl.org/fi eld-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
Web site – www.arrl.org

Facebook 
www.facebook.com/ARRL.org

Twitter 
twitter.com/arrl  •  twitter.com/w1aw  •  twitter.com/arrl-youth

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 confl ict 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 fi de interest in Amateur Radio is the only essential qualifi cation 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.
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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, KØGW
13457 Sixth St N, Stillwater, MN 55082 
(651-436-8811); k0gw@arrl.org
Vice Director: Kent R. Olson, KAØLDG 
148 Ironwood Dr, Horace, ND 58047;
(701-298-0956); ka0ldg@arrl.org

Delta Division 
Mickey D. Cox, K5MC
754 Cheniere Drew Rd, West Monroe, LA 71291
(318-397-1980); k5mc@arrl.org
Vice Director: David A. Norris, K5UZ
640 Josephine Dr, Batesville, AR 72501 
(870-793-6431); k5uz@arrl.org

Great Lakes Division 
Jim Weaver, K8JE
5065 Bethany Rd, Mason, OH 45040-8130
(513-459-1661); k8je@arrl.org
Vice Director: Gary L. Johnston, KI4LA
3056 Hergott Dr, Edgewood, KY 41017 
(859-391-6399); ki4la@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, KØCA
65 Pioneer Trail, Hannibal, MO 63401
(573-221-8618); k0ca@arrl.org
Vice Director: Rod Blocksome, KØDAS
690 Eastview Dr, Robins, IA 52328-9768
(319-393-8022); k0das@arrl.org

New England Division
Tom Frenaye, K1KI*
PO Box J, West Suffi eld, 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

Pacifi c Division
Bob Vallio, W6RGG*
18655 Sheffi eld 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 
82 Wenger Dr, Devils Tower, WY 82714
(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*
2210 S 77 Sunshine Strip, Harlingen, TX 78550 
(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 fi nd 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 fi rst 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, Division Directors and Staff

Offi cers
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
Vice President
BRUCE FRAHM, KØBJ 
1553 County Rd T, Colby, KS 67701 
785-462-7388; k0bj@arrl.org
International Affairs Vice President 
JAY BELLOWS, KØQB 
1925 Bidwell St, 
West St Paul, MN 55118
651-238-4444; k0qb@arrl.org
Chief Executive Offi cer 
DAVID SUMNER,* K1ZZ
Secretary 
DAVID SUMNER, K1ZZ
Treasurer 
JAMES McCOBB Jr, K1LU
Chief Financial Offi cer 
BARRY J. SHELLEY, N1VXY
Chief Operating Offi cer 
HAROLD KRAMER, WJ1B
Chief Development Offi cer 
MARY HOBART, K1MMH
Chief Technology Offi cer 
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, W5MPC 
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
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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: Eric Olena, WB3FPL, 284 Blimline Rd, Mohnton, PA 19540 
(610-775-0526); wb3fpl@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, KSØJ, 1835-63rd St E, 
Inver Grove Heights, MN 55077 (651-260-4330); ks0j@arrl.org
North Dakota: Lynn A. Nelson, WØND, 6940 4th St SW, Minot, ND 58701 
(701-839-8200); w0nd@arrl.org
South Dakota: Scott Rausch, WAØVKC, 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: Gary L. Stratton Sr, K5GLS, 8424 Kaw Court, Shreveport, LA 71107 
(318-309-0023); k5gls@arrl.org
Mississippi: Malcolm Keown, W5XX, 64 Lake Circle Dr, Vicksburg, MS 39180 
(601-636-0827); w5xx@arrl.org
Tennessee: Glen Clayton, W4BDB, 238 Old Parksville Rd NE, Cleveland, TN 37323; 
(423-472-7751); w4bdb@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: Dale Williams, WA8EFK, 291 Outer Dr, Dundee, MI 48131
(734-529-3232); wa8efk@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, NØLOH, 1114 East Tenth St, Muscatine, IA 52761 
(563-263-3097); n0loh@arrl.org
Kansas: Ronald D. Cowan, KBØDTI, PO Box 36, LaCygne, KS 66040 
(913-757-3758); kb0dti@arrl.org
Missouri: Dale C. Bagley, KØKY, PO Box 13, Macon, MO 63552-1822 
(660-385-3629); k0ky@arrl.org
Nebraska: Art Zygielbaum, KØAIZ, 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
Pacifi c 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
Pacifi c: 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: Jeff Ryan, KØRM, 9975 Wadsworth Pky K2-275, Westminster, CO 80021 
(303-432-2886); k0rm@arrl.org
New Mexico: Donald D. Wood, W5FHA, 9100 Wimbledon Dr NE, 
Albuquerque, NM 87111 (505-828-0988); w5fha@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: John Ellis, NP2B, PO Box 24492, Christiansted, St Croix, VI 00824 
(340-773-9643); np2b@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, 21781 Ventura Blvd, #243, 
Woodland Hills, CA 91364 (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 
Santa Barbara: Robert Griffi n, K6YR, 1436 Johnson Ave, 
San Luis Obispo, CA 93401-3734 (805-543-3346); k6yr@arrl.org
West Gulf Division (NTX, OK, STX, WTX)
North Texas: Jay Urish, W5GM, 1711 Buckeye Dr, Flower Mound, TX 75028-1259 
(972-691-0125); w5gm@arrl.org
Oklahoma: Kevin O’Dell, NØIRW, 464 Majestic Hills Rd, Ardmore, OK 73401-8362 
(580-220-9062); n0irw@arrl.org
South Texas: Lee H. Cooper, W5LHC, 2507 Autrey Dr, Leander, TX 78641 
(512-260-7757); w5lhc@arrl.org
West Texas: John Dyer, AE5B, 9124 County Road 301, Cisco, TX 76437 
(254-442-4936); ae5b@arrl.org

The 15 divisions of ARRL are arranged into 71 administrative sections, each headed by an elected section manager (SM). Your section 
manager is the person to contact when you have news about your activities, or those of your club. If you need assistance with a local 
problem, your section manager is your fi rst point of contact. He or she can put you in touch with various ARRL volunteers who can help 
(such as technical specialists).Your section manager is also the person to see if you’d like to become a section volunteer. Whatever your 
license class, your SM has an appointment available. Visit your section page on the Web at www.arrl.org/sections/.

ARRL Section Managers
www.arrl.org/sections
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AMERITRON True Legal LimitTM Tuner
Easily handles 1500 Watts continuous carrier even on 160 Meters . . . High-current edge-wound silver plat-
ed Roller Inductor . . . Two 500 pf high capacitance tuning capacitors with 6:1 vernier reduction drives . . .
3 core choke balun . . . Six position antenna switch . . . True peak reading Cross-Needle SWR/Wattmeter . . .
Call your dealer for your best price!

AMERITRON ATR-30

$59995
Suggested Retail

• Handles 1500 Watts carrier
• Super High Current edge-wound    

silver plated Roller Inductor
• 500 pf tuning capacitors with 6:1 

vernier reduction drives
• 3 core choke balun
• 6 position antenna switch
• True peak reading meter

AMERITRON’s ATR-30 True Legal
LimitTM roller inductor antenna tuner is ham
radio’s toughest!  It’ll handle 1500 Watts
continuous carrier output on all modes and
all HF bands into most antennas -- even on
160 Meters where most antenna tuners fail.  

It’s perfect for Ameritron’s most power-
ful amplifiers where the ATR-30 just loafs.

All band coverage lets you operate 1.8-30
MHz including all MARS and WARC bands.

Super High Current Roller Inductor
You’ll see Ameritron’s new super high

current air core roller inductor.  It’s edge
wound from a thick solid copper strip and
silver plated.  This produces a large surface
area and a massive conductor.  It can carry
huge circulating RF currents and withstand

tremendous heat that’ll melt or burn ordi-
nary roller inductors.

A gear driven turns counter and crank
knob gives you precise inductance control.  

Two 500 pf Tuning Capacitors
Two 500 pf -- the highest of any antenna

tuner -- variable transmitting capacitors give
you no-arc wide range impedance matching
for true high power performance.

6:1 vernier reduction drives makes capac-
itor tuning smooth and easy.  
Super Balun, 6 position Antenna Switch

Super heavy duty three core choke balun
lets you match virtually any balanced feed-
line antenna without core saturation.    

A 6 position antenna switch lets you
select your desired operating antenna.

Read true Peak Power
Ameritron’s active electronic true peak

reading meter accurately reads forward and
reflected power and SWR simultaneously on
a lighted Cross-Needle meter.  

Roomy Cabinet maintains High-Q
Roomy extra-strong .080 inch thick alu-

minum cabinet gives highest efficiency and
lowest loss. 131/4Wx55/8 Hx171/2 D inches. 

AMERITRON ATR-20 Antenna Tuner
ATR-20, $459.95 Handles
a full 1.2 kW SSB and
600 Watts CW.  It’s de-
signed to safely handle
the full SSB power of Ameritron’s AL-811/
811H/80B, ALS-500M/600 and other 1.2 kW
SSB amplifiers.Has vernier reduction drives.  

Ameritron’s most powerful Amp
with 3CX1500/8877 ceramic tube

AL-1500
$3795

Eimac(R) tube
AL-1500F

$3195
Imported tube

TrueLegalLimitTM

Ameritron’s most powerful amplifier uses
the herculean 3CX1500/8877 ceramic tube.
65 Watts drive gives you full output power -
- and it’s just loafing because the power sup-
ply is capable of 2500 Watts PEP. All HF
bands, all modes. 77 lbs., 17Wx10Hx181/2 in. 

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)2010 Ameritron.

Ameritron has the best selection of True Legal LimitTM HF Amplifiers
AMERITRON’s legal limit amplifiers use super heavy duty Peter Dahl Hypersil(R) power transformer capable of 2500 Watts!

Ameritron’s toughest Amp
with Eimac(R) 3CX1200A7 toughest tube

AL-1200
$3459
Suggested Retail
TrueLegalLimitTM

Get ham
radio’s toughest
tube with AL-

1200.  The Eimac(R) 3CX1200A7 has a 50
Watt control grid dissipation and the lowest
history of field replacement of any modern
transmitting tube that we use.  90 Watts in
gives you full power out. All HF bands, all
modes. 76 pounds, 17Wx181/2Dx10H in. 

Ameritron’s classic Amp 
with 2 graphite plate classic (R) 3-500G tubes

AL-82
$2745
Suggested Retail
TrueLegalLimitTM

Most linears
using 3-500Gs
can’t give you

1500 Watts because their lightweight power
supplies can’t use these tubes to their full
potential.  AL-82 is ham radio’s only super
3-500G amp! 100 Watts in gives you full
power out.  All HF bands, all modes. Hefty
76 pounds, 17Wx10Hx181/2D inches. 

Desktop Kilowatt
with classic 3-500G tube

AL-80B, $1495. Gives
you full kilowatt SSB PEP out-
put (85 Watts in) from a whis-
per quiet compact desk-top lin-
ear. 14Wx81/2 Hx 151/2D inch-
es.  Plugs into 120 VAC out-
let. Graphite plate genuine3-
500G tube.  Nearly 70% effi-
ciency. Weighs 48 lbs. 

Free Catalog: 800-713-3550

AMERITRON no tune Solid State Amplifiers

Ameritron . . . the world’s high power leader!

500 Watt Mobile Amp

ALS-500M, $849. 500 Watts
PEP/400W CW output, 1.5-
22 MHz, instant bandswitch-
ing, no tuning, no warm-up.
SWR, load fault, thermal over-
load protected. Remote on/off
control. DC amp meter. Ex-
tremely quiet fan. 13.8 VDC. 9W
x31/2Hx15D in., 7 lbs. ALS-
500RC, $49, Remote Head. 

600 Watt FET Amp
ALS-600,
$1499. No
tuning, no
fuss, no
worries --
just turn on and operate. 600
Watts PEP/500W CW, 1.5-22
MHz, instant bandswitching,
SWR protected, extremely
quiet, SWR/Wattmeter, ALC
control. 120/220 VAC. Inrush
protected. 91/2Wx6Hx12D in.
ALS-600S, $1599, ALS-
600 with 10 lb., very low RF
noise switching power supply.

Flat Mobile SWR/Wattmeter
AWM-35, $15995. 15/8 inch thick, flat
mounts on dashboard.Remote sensor,

25 ft. thin cable. True peak reading. Cross-needle,
lighted. 1.5 kW, 1.8-30 MHz. High-SWR LED. 
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Elecraft's w

orld-class trio is now
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plete. It all started w
ith the K

3 transceiver, w
hich tops the charts in

nearly every receive category. T
hen w

e added an exciting visual dim
ension w

ith the versatile P3, our 
fast, full-color panadapter. A

nd now
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e're proud to introduce the K
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status display, bright LED

 bar graphs, and a rugged, built-in linear supply. T
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anual band 
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itches can be used to change bands on the K

3. T
he K

3 can even select per-band am
plifier drive levels 

autom
atically w

hen the am
p is placed into operate m

ode, so you'll rarely need to adjust pow
er output. 

T
he K

3 already gives you the com
petitive edge, w

ith its optional high-perform
ance sub receiver, roofing   

filters as narrow
 as 200 H

z, new
 audio peaking filter (A

PF), and one of the cleanest SSB signals around. 
A

dding the P3 and K
PA

500 w
ill take you, and your station, to the next level.
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Up Front in QST
upfront@arrl.org

It Pays to Cooperate
John Smale, K2IZ, k2iz@arrl.net

This is a story that I’ve been meaning to write for over 34 years. It’s a story of 
cooperation between Amateur Radio operators. As hard as it may be to believe, 
the photo has not been touched up in any way. It shows two houses with tow-
ers and HF Yagis side by side. They are 315 Kensington Ct, my home, and 317 
Kensington Ct, the home of Bob, K2TV, and his spouse, Margaret, KA2NIE, in 
Copiague, Long Island, New York. 
What you don’t see is that across the street is the home of Jerome, W2MFW, 
and Myra, WA2FIW, who operate mostly VHF FM, and about 600 feet away is 
the home of Frank, K2LI, who operates all bands. Add to that another very ac-
tive ham Walter, KA2CAQ, who lives about six blocks south of us, and it all adds 
up to a lot of 
hams living in 
one area. If you 
drew a half-mile 
circle around 
our houses you 
would fi nd well 
over 50 hams.
Bob and I have 
both been very 
active over the 
years and use 
2 meter FM 
to coordinate 
who is going 
to be on what 
frequency and 
mode at any 
given time. To 
complicate mat-
ters we are avid 
CW operators and love contesting. Coordination is vital to our on-the-air 
activities — not to mention the front ends of our rigs.
When I fi rst moved in I was the Section Manager for the New York City-Long 
Island (NLI) section and very active in traffi c handling. Bob was, and still is, an 
active DXer and from time to time handled NTS traffi c. I would be running the 
NLI CW traffi c net on 3630 kHz (at that time). Bob would check in using his 
dummy load as the antenna, and others in the net would always ask how I could 
hear him when they couldn’t. We always got quite a laugh when we’d tell people 
about this at clubs and hamfests.

Multi-Multi
We’ve done measurements and found that our shacks are about 40 feet apart. 
We kid each other saying we could legally operate “multi-multi” in a contest, as 
our stations are closer than the stations our club sets up for Field Day.
I’m using a Cushcraft A3 with a Ringo Ranger on top of it. Below it, hanging off 
the tower, is my “dipole,” with the coax going into a W2AU balun. The dipole goes 
out in a V to each end of my yard and both ends are bent back along the edge of 
my property. Does it work? Sure does. I use it on 80, 75, 40 and 30. The V faces 
almost north. I can work into Eastern Europe on CW. 
K2TV is using a Mosley beam, a 6 meter beam and a dipole running to a tele-
phone pole. All of our antennas are well below the trees in the area. 
Bob and his spouse retired a couple of years ago, and I retired about a year ago. 
Who knows how much longer we’ll stay in our home, but for now I just wanted 
to write the story so that years from now, when hams gather and someone 
says, “Hey, did you hear about the two active hams who lived right next to each 
other?” someone can say “Yep, true story — HF beam and wire antennas were 
40 feet apart and they worked the world.” 
Cooperation!

Caffeinated antenna: Mike Rooney, W7ANA, of 
El Paso, Texas adapted an idea he had seen 
in an old issue of QST to a friend’s antenna 
farm — substituting two 3-pound coffee cans 
for the radial portion of his 2 meter vertical 
dipole. The original author used copper 
pipe. “One has to be aware of the winds in 
their specifi c area and mount the antenna 
accordingly,” he cautions.

Porcine DDS Enclosure
Just after getting back from Dayton 
I read the DDS article by Joe Lunsford 
in the June issue. I built my DDS from 
kitsandparts.com and use it to feed 
my 600 meter (500 kHz) commercial 
transmitter via WD2XSH/42, the ARRL-
sponsored experimental group.

My former marine reserve transmitter 
type 2017A by ITT Mackay Marine is a 
crystal-controlled, solid-state, battery-
operated unit. I use it on 509.2 kHz. 
I needed a suitable enclosure and be-
ing a ham for 50 plus years thought a 
typical box would not do. — Mike Shaw, 
WD2XSH/42, K2LRE

Mike Shaw, K2LRE, provided an eye-catching 
enclosure for his Direct Digital Synthesis 
project. 

MIKE SHAW, WD2XSH/42

John’s and Bob’s side-by-side homes. The one on the right 
belongs to K2TV and the one on the left is the author’s.

JOHN SMALE, K2IZ

MIKE ROONEY, W7ANA
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CORRESPONDENCE
AMATEUR RADIO HELPS 
BEHIND THE SCENES
 I just read the news item on the 
ARRL website about the support 
ARES® volunteers provided to the 
American Red Cross following the 
June tornadoes in Central and Western 
Massachusetts. I was home on a vaca-
tion day Wednesday, June 1 when I 
heard the forecast for severe weather. 
I began monitoring the Paxton, Mas-
sachusetts 146.970 repeater to see 
what reports I might hear, should the 
dangerous weather materialize. I also 
began watching radar images on the 
Internet and paying attention to other 
media, including Twitter, EchoLink and 
broadcast stations. The reports and 
alerts became increasingly severe. I 
was listening when an Amateur Radio 
operator and experienced SKYWARN 
observer reported a tornado on the 
ground and debris in the air in Spring-
field. My family and I even made a brief 
visit to our cellar after we heard of an-
other unconfirmed report of a tornado 
in nearby Worcester.

Within a couple of hours, I was at 
the headquarters of the American Red 
Cross of Central Massachusetts where 
I serve (in a volunteer capacity) as a 
Disaster Assessment Supervisor. I had 
brought my portable Amateur Radio 
with me to continue to monitor reports 
as they came in. I immediately began 
preparing a report known as an Impact 
Assessment, which serves as a prelimi-
nary notification to others in the ARC 
about the scope of the disaster. The 
Impact Assessment related many of the 
facts obtained by monitoring the Ama-
teur Radio SKYWARN net and other 
sources, painting a picture of a very sig-
nificant disaster requiring a major Red 
Cross response.

Few people were aware of my moni-
toring because I had little to add to the 
net. But it is important for those Ama-
teur Radio operators who witnessed the 
disaster and reported their observations 
on the SKYWARN net to know that their 
reports were of value — not only to the 
National Weather Service, but also to 
the American Red Cross and, by exten-
sion, our clients who benefited from the 

fact that our response was accelerated 
by the early creation of an Impact As-
sessment based, in large part, upon 
the reports of Amateur Radio opera-
tors. I hope they take encouragement 
from this knowledge and continue to be 
active in SKYWARN nets when severe 
weather approaches.
TOM CARRIGAN, NE1R
Northboro, Massachusetts

NO JOKING MATTER
 It’s rare that I’m able to build projects 
that other members generously take 
the time to write up for our enjoyment 
in QST. Herman J. Birkner, W2FRH, 
described in wonderful detail his experi-
ence with a low power 20 meter anten-
na [“A Near End-Fed Antenna for Low 
Power 20 Meter Operation,” Mar 2011, 
pages 46-47]. While I couldn’t find ex-
actly the right parts in my junk box or 
at the most recent hamfest, I was able 
to come close enough to his design. As 
an end-fed antenna, it needed just one 
support. For $25, I found a lightweight 
20 foot telescoping fishing pole that 
collapses to just 44 inches. I gave up 
trying to explain to the sales assistant 
that the gold fish I wanted to catch was 
thousands of miles away.

I wrote Herman to tell him that my 
first near QRP QSO (7 W on the K-1) 
was a Russian operating portable in 
Senegal (6W). Since the K-1 was new, 
it took me longer to figure out how to 
use the RIT/XIT than it did for me to 
hear WN3R 599 TU. Herman and I had 
e-mailed often to compare notes on 
the antenna, as it took me almost two 
months to get on the air after it was 
built.

I want to thank all the authors who 
love Amateur Radio so that they are 
willing to take the time to share their 
experience, knowledge and passion. I 
also want to thank the ARRL for mak-
ing significant improvements in QST 
and the website. I have to admit that I 
checked to make sure I wasn’t reading 
the April issue, since Herman’s antenna 
seemed too good to be true. Nearly 50 
years ago I made that mistake, and I 
still smile and chuckle when I think of it.
DICK HAYMAN, WN3R
Rockville, Maryland

MAIL CALL
 In 1984, I was in the US Navy and 
stationed at the US Submarine Base in 
Groton, Connecticut. During that time, 
I was very active in Amateur Radio. 
We even ran a Field Day event using 
a natural uranium power source, as 
pictured in the December 1984 issue 
of QST, using a battery we charged 
on board the submarine USS Hyman 
G. Rickover while it was divorced from 
shore power. In July of that same year, 
I spoke with David Lambert in London, 
Ontario, Canada on 20 meters. I mailed 
him a QSL card at that time.

Three weeks ago, I received a 
QSL card in the mail from David con-
firming our contact from almost 27 
years ago! I searched through several 
boxes in a storage locker, finally  
l ocated my logbook from 1984 and 
confirmed the receipt of the QSL. 
I suppose the cliché “better late than 
never” comes to mind — I was very 
pleased and excited to receive the card 
after such a long time. Amateur Radio 
is a wonderful hobby and always full of 
surprises!
ROBERT L. VANDEVENDER II, KR2K
ARRL Life Member 
Jupiter, Florida

EYE ON SAFETY
 I was reading the article by Norm 
Fusaro, W3IZ [“Field Day: It’s Not About 
the Fish,” Jun 2011, pages 65-67], and 
saw a picture in the article that drew 
my attention. Making a J pole antenna 
is a great simple project to get youth 
involved in Amateur Radio and to teach 
skills such as soldering; however, 
something very simple is missing — 
safety glasses! These are easy to find 
and you can buy inexpensive ones at 
a hardware store for about $2 a pair. 
People are impressionable and the way 
you teach others — young or old — is 
the way they are going to remember 
and do things. Set others up for suc-
cess by following safe work practices, 
using the proper tools and always 
using the proper personal protective 
equipment.
ROBERT B. BROWN, KD6SWA
Fairfi eld, California

Your opinions count! Send your letters via e-mail to qst@arrl.org or to “Correspondence,” ARRL, 225 Main St, 
 Newington, CT 06111. You can also submit letters by fax at 860-594-0259. 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 fi t 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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How about the 
NEW SteppIR

2112 116th Ave NE Suite 1-5 
Bellevue, WA 98004

www.steppir.com
Tel: (425) 453-1910 Fax: (425) 462-4415

The SteppIR design is made possible by 
the convergence of determination and high 
tech materials. 

The availability of new lightweight glass fi ber 
composites, Tefl on blended thermo-plastics, 
high conductivity copper-beryllium and 
extremely reliable stepper motors have 
allowed the SteppIR to be a commercially 
feasible product.

The current and future SteppIR products 
should produce the most potent single 
tower antenna systems ever seen in 
Amateur Radio!

DB42 
MonstIR Pro
Dream Beam 
Series Yagi!

The Dream Beam series offers 
antennas for both space limited 
Hams as well as the “Big Guns” 
who have the space and want the 
very best.

Now Shipping with 
Standard Lead Times

DB42 DreamBeam Yagi 
Specifi cations:
■ 42 foot boom
■ 3 elements on 40m
■ 3 elements on 30m
■ 5 elements on 20m, 17m, 15m, 

12m, 10m
■ 8 elements on 6m with optional 

6m passive kit 
■ 80m dipole option available
■ Includes connector junction box

$5,795.00



The TS-590S

Nothing But Performance

Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX

section sports IMD (intermodulation distortion) characteristics that are on par with those "top of the line"

transceivers, not to mention having the best dynamic range in its class when handling unwanted, adjacent

off-frequency signals.*

• HF-50MHz 100W • Advanced DSP from the IF stage forward
• Digital IF Filters • Heavy duty TX section
• Built-in Antenna Tuner • 500Hz and 2.7KHz roofing filters included • 2 Color LCD

* For 1.8/3.5/7/14/21 MHz Amateur bands, when receiving in CW/FSK/SSB modes, down conversion is automatically selected if the final passband is 2.7KHz or less.

Customer Support: (310) 639-4200
Fax:  (310) 537-8235

ADS#28111

Scan with
your phone

to download
TS-590S

Brochure.

TS-590Ad_Layout 1  6/10/11  4:20 PM  Page 1
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T he original MouseFET series of low 
power (QRP) CW transmitters were 
built by Mike Masterson, WN2A. 

They have been documented in QST and 
“QRP Classics.”1 Builders have used them 
for over 20 years and have enjoyed their 
excellent reliability. 

The circuitry has been reviewed by 
many experts. Mike has documented many 
improvements and has posted the most 
desirable changes on his Internet web page.2 
I have built several versions of his updated 
design and recently built a 40 meter version. 
I included additions to meet my personal 
requirements. This article describes my 
experiences.

Transmitter Design 
The CW transmitter covers 7004 to 

7057 kHz, including the QRP calling fre-
quencies of 7030 and 7040 kHz. It has an 
adjustable POWER LEVEL potentiometer 
mounted on the rear panel that controls the 
power output from 0 to 10 W. The frequency 
control is provided via a power diode used 
as a varactor. The varactor is non linear and 
has been biased to obtain the best frequency 
control between 7030 and 7040 kHz. I have 
included a keying circuit and a break-in 
transmit/receive (TR) relay. The transmitter 
is enclosed in a small aluminum utility box. 
You may want to use a larger one to satisfy 
your personal requirements. The transmitter 
schematic is shown in Figures 1 through 3.

VFO
The VFO (see Figure 1) is a series tuned 

Colpitts oscillator operated at half the output 
frequency. The VFO runs continuously. It is 
powered by an 8 V (78L08) voltage regula-
tor. The series tuned Colpitts has a reputa-
tion of providing good frequency stability. 

A Modifi ed MouseFET 
Low Power Transmitter
Build this updated version of a classic 
HF CW low power transmitter.
William E. Johnson, WØMS 

1Notes appear on page 33.

A good tutorial on the series tuned Colpitts 
can be downloaded from the Internet. It is 
provided by Ian C. Purdie, VK2TIP.3 L1, the 
VFO inductor, is wound on a T68-7 (white) 
toroid. It has a slightly better temperature 
coefficient than the T68-6 (yellow) core.4 It 
has a temperature coefficient of 30 ppm/°C.

Buffer-Doubler
The output of the oscillator is buffered by 

Q2, an FET follower. It is also powered by 
the 8 V regulator and runs all the time. The 
FET follower excites a full wave frequency 
doubler. The doubler is quite efficient and 
drops the output by only 8 dB. It also attenu-
ates the drive frequency up to 40 dB, if the 
diodes are matched. The SPOT switch con-
trols the VCC voltage on Q5, the IRF510. 
Just remove the voltage and key the low 
level stages to use the spot function. The 

spot frequency is within cycles of the trans-
mit frequency. This is the result of using reg-
ulated voltages and the isolation provided by 
reducing the gain and adding both negative 
and positive feedback to Q3 (2N2222A). 

Driver Amplifi er
I used a 2SC2075 for the driver stage 

(Q4 in Figure 2). It has more gain than the 
2N3053 used in the original MouseFET. It 
is an RF transistor, rated at 4 W out at 
27 MHz designed for CB use. This allowed 
me to add positive and negative feedback to 
the 2N2222A transistor (Q3). This seemed 
to contribute to better buffering and keying. 

Final Amplifi er-Low Pass Filter
Q5, the IRF 510 final, and the low pass 

filter have not been changed from the origi-
nal MouseFET. I experienced 16 W output, 

Hamspeak
Break-In — Method of CW keying in which the system switches between transmit and receive 
between each code element. 
CB — Citizens band. Range of frequencies near 27 MHz that are assigned in the US by the FCC 
as 43 AM channels for use by individuals or small business. Power is limited to 5 W dc input.
Colpitts oscillator — Classic oscillator circuit in which the feedback is provided by a signal from 
a portion of the tuned circuit set by a capacitive voltage divider. 
FET — Field-Effect Transistor; a type of transistor commonly used for weak-signal amplification 
(for example, amplifying microphone signals). In a FET the current flow is from source to drain 
because a conducting channel is formed by a voltage field between the gate and the source. 
See www.arrl.org/hands-on-radio, look for Experiment #12.
QRP — Strictly speaking, an operating shorthand for “I am sending with low power.” In common 
use it refers to low power, typically under 5 W output, operation viewed as a special challenge by 
many amateurs. 
Varactor diode — A solid state two terminal device used in non-conducting mode. The capaci-
tance between the terminals ic changed by applying a different voltage to them. This results in 
voltage variable capacitor.
VFO — Variable frequency oscillator. Oscillator with frequency established by resonant inductor-
capacitor circuit. One or the other elements is adjustable to vary the frequency over a range, 
 typically as wide as an amateur band.
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Figure 2 — Schematic diagram and parts list of the driver, fi nal 
amplifi er and low-pass fi lter portion of the Modifi ed MouseFET 
transmitter. Mouser parts are available at www.mouser.com.

C16, C17, C18, C20, C24, C25 — 0.1 µF disc 
ceramic capacitor.

C19 — 47 µF, 16 V electrolytic capacitor.
C21 — 1000 pF silver mica capacitor 

(Mouser 598-cd19fo 102j031).
C22 — 1410 pF; three 470 pF silver mica 

capacitors in parallel.
C23 — 700 pF; seven 100 pF NPO 

capacitors in parallel.

D5, D6 — 1N914 diode.
L2, L3 — Inductor, 12 turns #26 AWG 

enameled wire on T50-61 core.
L4 — Inductor, 10 turns #26 AWG 

enameled wire on T50-6 (yellow) core.
L5 — Inductor, 15 turns #26 AWG 

enameled wire on T50-2 (red) core.
Q4 — 2SC2075 or 2N3053 NPN transistor.

Figure 1 — Schematic diagram and parts list of the VFO and frequency doubler portion of the Modifi ed MouseFET transmitter. 
Mouser parts are available at www.mouser.com.
C1, C6, C7, C12 — 100 pF NPO capacitor.
C2 — 250 pF, fi ve 50 pF NPO capacitors in 

parallel. 
C3 — 1000 pF, 50 V, polystyrene capacitor 

(Mouser 23ps210).
C4 — 470 pF, 50 V, polystyrene capacitor 

(Mouser 23ps147).
C5 — 24 pF silver mica capacitor.
C8-C11, C14, C15 — 0.1 µF disc ceramic 

capacitor.
C13 — 60 pF compression trimmer.
D1 — 1000 V, 3 A, silicon rectifi er diode, 

1N5408 or equivalent. 
D2-D4 — 1N914 diode.
L1 — 14.1 µH inductor, 52 turns #29 AWG 

enameled wire on T68-7 (white) core, 

or 55 turns #29 AWG enameled wire 
on T68-6 (yellow) core. Anchor with 
RadioShack RS 278-441A.

Q1, Q2 — J309 fi eld effect transistor 
(Mouser 512j309d26z).

Q3 —2N2222A NPN transistor 
(Mouser 511 2n2222a).

R1, R5, R7 — 100 k, 1⁄2 W resistor.
R2 — 10 k, 2 W linear potentiometer, 

Allen Bradley type J. 
R3 — 2 k, 1⁄2 W resistor.
R4 — 4.7 k, 1⁄2 W resistor.
R6, R8 — 330 , 1⁄2 W resistor.
R9 — 1.1 k, 1⁄2 W resistor.
R10 — 39 k, 1⁄2 W resistor.
R11 — 10 , 1⁄2 W resistor.

R12 — 100 , 1⁄2 W resistor.
R13 — 10 k, 1⁄2 W resistor. 
RFC 1 — 100 µH RF choke 

(Mouser 542 78 f101rc).
RFC 2 — 8.2 µH RF choke 

(Mouser 542 78f8r2rc).
T1 — Transformer, bifi lar wound; primary, 

18 turns #29 AWG enameled wire, 
secondary 11 turns #29 AWG enameled 
wire on FT50-61 core. 

T2 — Transformer; primary, 28 turns 
#26 AWG enameled wire with tap at 
7 turns from VCC end. Secondary 3 turns 
#26 AWG enameled wire wound on 
T50-2 (red) core.

Q5 — IRF510 (Mouser 844 irf 510 pbf).
R14 — 68 , 1⁄2 W resistor.
R15 — 47 , 1 W resistor.
R16 — 100 , 2 W linear potentiometer, 

Allen Bradley type J. 
R17 — 2.7 k, 1⁄2 W resistor.
R18 — 10 k, 1⁄2 W resistor.
S1 — Miniature SPST toggle switch.
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Figure 3 — Schematic diagram and parts list of the power distribution and control 
portion of the Modifi ed MouseFET transmitter. 
C25 — 22 µF, 16 V electrolytic capacitor.
C26, C27, C28 — 0.1 µF disc ceramic 

capacitor.
J1 — Power jack (RadioShack 274-1563).
K1 — TR relay, DPDT, DIP package.
Q6 — 2N3906 silicon PNP transistor.
Q7 — 2N3904 silicon NPN transistor.
R19 — 4.7 k, 1⁄2 W resistor.
R20, R21 — 10 k, 1⁄2 W resistor.
R22 — 1 k, 1⁄2 W resistor.

R23 — 100 k, 1⁄2 W resistor.
R24 — 100 , 1⁄2 W resistor.
U1 — 78L08, 8 V voltage regulator IC 

(Mouser 511 l78o8abz).
Enclosure, 7 × 5 × 3 inches LWD or larger 

(see text), LMB 145 (Mouser 537-145PL). 
Cushion feet (Archer 64-2342).
Two sided PC board, cut to fi t. Install 

shorting jumpers in four corners and 
center.

Figure 5 — Rear
panel view of the Modifi ed 
MouseFET showing connector layout.

Figure 4 — View of the 
inside of the Modifi ed 
MouseFET showing 
construction layout.

while the gain of Q3 2N2222A was high. 
I decided to limit the output to 10 W. This 
reduced the heat in the enclosure. The IRF 
510 MOSFET is a good choice for a QRP 
transmitter running 5 to 15 W output at a 
VCC of 13. 8 V. For a good article on using 
a MOSFET as a QRP final, download the 
discussion by Paul Harden, NA5N.5 

Power Distribution and Control
The schematic of the power distribution 

and control subsystem is shown in Fig-
ure 3. The power suppy voltage is supplied 
at the power connector J1. The center pin is 
positive polarity. I used an adjustable volt-
age supply of 12 to 13.8 V dc as the power 
source, but any supply in this range should 
work satisfactorily. The current rating on my 
supply is 2 A, somewhat higher than neces-
sary. Diode D7 provides protection against 
applying the wrong polarity.

The voltage is applied to several circuits: 
voltage regulator U1, TR relay K1 and Q6, 
the transistor that keys Q3 in Figure 1.  The 
time delay of Kl, the TR relay, is controlled 
by C25 and R23. Transistors Q6 and Q7 are 
turned on when the key jack is grounded. 
Diodes D9 and D10 help protect the receiver 
antenna input from any RF that might pass 
through the capacitance coupling of the relay 
contacts.

Construction
Most of the transmitter was constructed 

on two pieces of dual sided printed circuit 
board 6.75 × 3.0 inches wide. The PC boards 
have shorting jumpers installed on the four 
corners and center to provide a good ground 
plane. The wiring uses tie point terminal 
strips and “ugly” construction technique 
as shown in Figure 4. Many manufactur-
ers, including Heathkit, used similar wiring 
techniques prior to the shift to solid state 
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devices and printed circuit boards. 
The cost of tie point terminals has risen 

significantly over the years and I thus rec-
ommend using Manhattan style tie points. 

These are made by cutting the board into 
0.25 × 0.25 inch pieces and cementing them 
to the larger board using general purpose 
household cement. I cut the pc boards by 
using a 10 inch long hand sheet metal cut-
ter. The board on the left contains all of 
the circuitry shown in Figure 1. The driver 
transistor Q4 (2sc2075) is mounted on the 
far side of this board. The board on the right 
in Figure 4 contains the class C amplifier Q5 
(IRF510), the output low pass filter and the 
TR relay. . Figure 4 also shows a small heat 
sink to cool Q5. With a proper heat sink, 
this transistor has a power dissipation of up 
to 35 W. 

After the photo was taken, I destroyed an 
IRF510 because of poor heat sinking when 
I held the key down for greater than 5 min-

utes. . I added more heat sinking to the near 
and far side of this board. This allowed me 
to key down for longer than 10 minutes with 
no failures. The additional heat sinks are 
2.0 × 1.5 inches bolted securely to the far 
side of the larger board. . I had these avail-
able but they can be purchased from Mouser 
Electronics. Figure 5 shows the rear panel 
with the layout of the connector and key jack.

Performance
The transmitter was tested at the ARRL 

lab and it met the FCC requirements for spu-
rious and harmonic attenuation.The series 
tuned Colpitts VFO has excellent frequency 
stability. . The L1 (T68-7) core has a small 
positive temperature coefficient, which is 
largely offset by the use of the polystyrene 
capacitors that have a small negative tem-
perature coefficient.

I will be looking for you near 7030 kHz 
to 7040 kHz, the QRP watering hole!

Notes
1M. Masterson, WN2A, “Three Fine Mice — 

FET CW Transmitter,” QST, Dec 1986, 
pp 19-24. 

2www.qsl.net/wn2a/mouse.html
3I. Purdie, VK2TIP, “Colpitts Oscillators,” 

www.electronics-tutorials.com. 
4Micrometals iron powder cores, www.

micrometals.com/appnotes_index.html, 
RF Applications, Issue H. 

5“The Handiman’s Guide to MOSFET Switched 
Mode Amplifi ers,” na5n@r166.com.

ARRL member William E. Johnson, WØMS, 
was first licensed as W8VOK while in 
Michigan. He now holds an Amateur Extra 
class license. He received a BSEE from 
Lawrence Technological University in 
Southfield, Michigan and is retired from a 
career as a Professional Engineer. 
Bill can be reached at 910 Newman Dr, 
Elizabeth, CO 80107, or at w0ms@arrl.net.

In the July/August 2011 Issue:
  Craig Johnson, AAØZZ, presents a 

“Programmable PLL Local Oscillator for HF 
Receivers, Transmitters and Transceivers.” 
Craig chose the Silicon Labs Si570 DSPLL 
programmable PLL synthesizer IC and cus-
tom software to build a local oscillator that 
produces a stable 10 to 157 MHz output 
signal. The oscillator can provide the local 
oscillator signals for quadrature sampling 
detector receivers and quadrature sampling 
encoder transmitters on the 80 through 
10 meter amateur bands.

 David Gordon-Smith, G3UUR, pres-
ents a filter design article in “Extended 
Bandwidth Crystal Ladder Filters With 
Almost Symmetrical Responses.” G3UUR 
uses inductors in parallel with the crystals to 
build hybrid ladder filters and restore sym-
metry to the filter response.
 Gary Appel, WAØTFB, describes soft-

ware he wrote for “Filter Synthesis Using 
Equal Ripple Optimization” techniques. As 
Gary explains, the Newton-Raphson method 
is a way to use an initial approximation and 
then to arrive at a better approximation of 
the value. In this case the goal is a filter 

design with equal ripple across the passband.
 James Hontoria, W1JGH, describes “A 

10 MHz to 6 GHz Power Meter.” Based on 
a Mini-Circuits ZX47 power detector, this 
meter uses an LCD to give a direct readout 
of power levels from –55 dBm to +10 dBm. 
 Robert Zimmerman, NP4B/VE3RKZ, 

describes five years of research at McMaster 
University in “Transmission and Reception 
of Longitudinally-Polarized Momentum 
Waves.” James Clerk Maxwell’s famous 
equations of electromagnetic radiation pre-
dict an alternative form of radiation, which 
NP4B refers to as vector potential radiation. 
Bob was involved in research that results 
in a demonstration of the communications 
potential of what was previously considered 
to be only a theoretical curiosity. 

QEX is edited by Larry Wolfgang, WR1B, 
(lwolfgang@arrl.org) and is published 
bimonthly. The subscription rate (6 issues) 
for ARRL members in the US is $24. 
For First Class US delivery, it’s $37; in 
Canada and internationally by airmail it’s 
$31. Nonmembers add $12 to these rates. 
Subscribe to QEX today at www.arrl.org/qex.

Would you like to write for QEX? It 
pays $50/printed page. Get more informa-
tion and an Author’s Guide at: www.arrl.
org/qex-author-guide. If you prefer postal 
mail, send a business-size self-addressed, 
stamped envelope to QEX Author’s Guide, 
c/o Maty Weinberg, ARRL, 225 Main St, 
Newington, CT 06111-1494.

DXTREME STATION LOG — 
MULTIMEDIA EDITION 
VERSION 7.0
DXtreme Station Log Version 7.0 offers mul-
timedia and advanced functions. The Station 
Log window includes the expected logging 
functions and also retrieves the frequency and 
mode from supported rigs through integra-
tion with Afreet Omni-Rig; displays DXCC 
and grid/VUCC status information for logged 
stations; indicates whether logged stations 
are users of ARRL’s Logbook of the World 
(LoTW); retrieves and stores current and his-
toric solar flux, A Index, and K Index values 
per station; allows tracking of the propaga-
tion mode used, and tracks QSLs sent and 
received. 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. 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 auto-
matically for uploading to the LoTW server; 
produce ADIF-based electronic QSLs for 
uploading to eQSL.cc, 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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T he antenna described here is now in 
its second incarnation. The first ver-
sion, thrown together to try it out, 

finally needed to be replaced after being 
up for nearly 20 years. This antenna has 
several unusual characteristics. First, it is 
a full quarter wave wire vertical. Second, 
the bottom and radials are 10 feet off the 
ground, thereby minimizing ground losses 
and making it a very efficient radiator. Third, 
the design is a bit unconventional as it has 
only two radials. Why? Well, you really only 
need two radials on any vertical to provide 
a balanced counterpoise and two quarter 
wave 40 meter radials are easier to fit into 
a small yard. 

The catch — the radials have to be in 
line, 180° apart, to obtain omnidirectional 
coverage even if they have to be woven 
through the trees or brush [see the recent 
QST article by David Robbins, K7BKI, for 
a different approach. — Ed.]1 To show that 
you only need two radials I have included 
the EZNEC azimuth pattern even though it 
is a boring circle (see Figure 1). As is true 
for all verticals, it radiates equally badly in 
all directions! But don’t sell a low band ver-
tical short. This is a great DX antenna. The 
elevation plot (see Figure 2) shows that the 
take-off angle is a respectable 21°, great for 
DX even though the gain is not high com-
pared to horizontal antennas. [A 40 meter 
horizontal dipole would have to be 90 feet 
above typical ground to achieve the same 
radiation angle. — Ed.] 

My antenna is hanging from the limb of a 
pine tree about 45 feet off the ground. This 
leaves room for the 34 foot vertical radiator 
and at least 10 feet of space from the base of 
the antenna to the ground — plenty of room 
under the antenna to mow the lawn. Note that 
the proximity of the tree to the antenna can 
influence the tuning so it is best to start with 
longer wires and prune them to get the SWR 
lowest in the part of the band that you use. I 

A Suspended Quarter Wave 
40 Meter Wire Vertical Monopole
You can support a monopole from the top and 
avoid the need for a bunch of radials. 
Bob Glorioso, W1IS

Figure 1 — 7.1 MHz azimuth plot at 21°. 
Note that it is omnidirectional in spite of 
only having two radials.

1D. Robbins, K7BKI, “A Single Element Vertical 
Beam,” QST, Jun 2011, pp 42-44.

spend most of my time on the lower end of 
the CW portion with a few trips up to as high 
as 7.2 MHz. Table 1 shows that I have less 
than 1.35:1 SWR over the part of the band I 
operate though my rigs are very happy with-
out a tuner up to the high end of the band 
where the SWR is still less than 1.75:1.

Construction
A dimensioned diagram of the antenna 

is shown in Figure 3. For the vertical radia-
tor portion, I suggest starting with a 36 foot 
length of wire #14 AWG or larger. I used #12 
AWG silky stranded wire available from The 
Wireman (www.thewireman.com) as item 
#516. I try to use #16 AWG wire or larger 
for my radials, so I purchased 75 feet of #14 
AWG Flexweave insulated wire from The 
Wireman, item #542.

The most critical piece is the mount for the 
coax, radiator and radials. I used aluminum in 
my first version with an expedient strain relief 
for the radiator. My current antenna uses a 
scrap piece of double sided printed circuit 
board and a more respectable strain relief, an 
acrylic insulator (the Wireman #813 — see 
Figure 4). 

First cut a 3 inch piece of acrylic plastic 
in half with a hack saw or band saw. Drill 
two holes to accommodate two 6-32 screws 
as shown in Figure 4. Next lay out the board 

Table 1
Measured Standing Wave Ratio 
(SWR) over 40 Meter Amateur Band

Frequency (MHz) SWR
7.0 1:1
7.1 1.05:1
7.2 1.35:1
7.3 1.75:1

Figure 2 — Elevation 
plot of 40 meter 
elevated monopole. 
Note peak at 21° with 
maximum gain of 
–0.26 dBi.
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to make sure you have enough room for the 
insulator, the coax connector and one radial 
screw. The other radial will be tied to the 
screw that holds the insulator. Make the hole 
for the coax connector. A punch is the easiest 
way but a ring of small holes and a half round 
file will also work as will a spade bit. Drill 
the holes for the insulator and one hole on the 
opposite side for the other radial. Mount all 
the parts and admire your work or panic and 

Figure 3 — Vertical monopole confi guration and dimensions. (Not to scale.)

Figure 4 — Base 
connection 
point for radiator, 
radials and coax.

Figure 5 — Radial with extra wire for tuning — support cord is on the left.
Figure 6 — The vertical monopole 
suspended from my pine tree at 45 feet.

and tighten. Attach insulators to the other 
ends as shown in Figure 5. Note the extra 
length for adjusting resonance 

Feed the radiator wire through the hole 
in the insulator and wrap it around the long 
side of the radiator a turn or two leaving 
enough wire to reach the coax connector. 
Then solder it to the center conductor of the 
SO-239 coax jack. I also soldered the wrap 
to hold it in place. Put an insulator on the 
other end of the radiator.

Now get out your bow and arrow or sling 
shot, or warm up your arm and get a rope up 
45 feet in a tree. If the radiator goes over a 
branch either put some shrink wrap on it or 
good electrical tape. I use a light cord to hold 
up the radials that are tied to a screw in a tree. 
The load on the radials is very light as trees 
don’t move much at that height (see Figure 6). 

My antenna is about 20 feet from the 
house so I used a short piece of RG-8X to 
keep the weight on the antenna down and 
fed that to a piece of Buryflex coax that 
goes under the grass and into the shack. The 
thinner coax and cord for the radials also 
keeps the antenna visibility down as it is on 
the street side of our house. I use a straight 
shovel or an edger to slit the grass and stuff 
the direct burial rated coax just below the 
turf. I have used this method to bury radi-

start over. Scrap PC board is cheap and you 
probably learned something anyway.

Cut the wires at least 35 feet long so you 
have enough wire to wrap around the insula-
tors and some to spare for tuning. Strip about 
1 inch from one end of each radial wire and 
tin them. Then bend the wires around the 
radial attach screws, one on the end of the 
board and the other holding the insulator, 
using one washer on each side of the wire 
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Omnidirectional — An antenna, microphone or light source that 
radiates equally in all directions. In contrast to a directional source, 
such as a flashlight, that focuses its energy in a particular direction. 
Radials — Portion of a usually vertical antenna, designed to provide 
an artificial ground or a connection to real ground. The multiple radi-
als project radially from the antenna base in multiple directions. See 
www.cebik.com/gp/gr.html.
RG-8X — Coaxial cable type with 50  characteristic impedance. 
RG-8X is of an intermediate size between RG-58 and RG-8. It has a 
foamed dielectric resulting in lower loss than RG-58. RG-8X can use 
a PL-259 plug with an adapter intended for RG-59 cable.
S-unit — Unit of measure on S-meter. 
Each S-unit is intended to represent a fac-
tor of 2 in input voltage at the receiver 
antenna terminals.
SWR — Standing wave ratio. Measure of 
how well a load, such as an antenna, is matched to the design 
impedance of a transmission line. An SWR of 1:1 indicates a perfect 
match. Coaxial cables, depending on length, type and frequency can 
often work efficiently with an SWR of 3:1, sometimes higher. Solid 
state transmitters frequently require an SWR of 2:1 or less for proper 
operation.
Takeoff angle — Angle above the ground that an antenna radiates 
the most power. Lower angles, near the horizon, generally are the 
best for long distance propagation.
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als for my 160 Meter Inverted L and to run 
coax out to my K9AY receiving loop nestled 
in the woods opposite the 40 meter vertical.

Next tune the antenna by lengthening 
or shortening the radials and the radiator a 
few inches at a time. An antenna analyzer 
is very helpful for this process. All the ele-
ments should be the same length when you 
are finished.

Operation 
This is a terrific DX antenna but is mar-

ginal for domestic contacts shorter than a 
few thousand miles. I also have a 130 foot 
dipole fed with ladder line up about 50 feet 
broadside toward the east and west that 
works well on 40 meters. DX stations from 
all directions are regularly stronger than 
an S-unit or more on the vertical and most 
domestic stations see the same advantage on 
the dipole. Independent of the orientation of 
the dipole, the take-off angle on the dipole is 
about 40°, nearly twice that of the vertical, 
which is why the vertical beats the dipole for 
DX in all directions. 

I have used this antenna mostly with my 
Ten-Tec Argonaut 509 that puts out about 
4 W. Since I got the ’509 on an Internet 
auction site 2 years ago, I have worked 139 
countries on CW and 45 on SSB using this 
antenna. I have even called DX in pileups 
and gotten through!

ARRL member Bob Glorioso, W1IS, was 
first licensed in 1955 as WN1EBW and later as 
W1EBW. After earning BSEE and MSEE 

Azimuth pattern — Plot of antenna radiation level as a function of 
azimuth angle around the antenna. Generally provided at a particu-
lar elevation angle.
Coax — Coaxial cable. Kind of unbalanced transmission line in 
which one conductor is a wire in the center of a dielectric with a 
circular cross section. The dielectric is surrounded by a tubular con-
ductor, often made of flexible braid. In same cable types, the outer 
conductor is covered by a protective insulating jacket.
DX — Long distance communication — generally with stations in 
other countries. Often used to refer to desired countries and prefixes 
needed for various operating awards.
Elevation pattern — Graphical plot of the radiation intensity of an 
antenna at different elevation angles. For an omnidirectional 
antenna, the elevation pattern is the same at every azimuth angle. 
Other antennas will have elevation patterns that are different at each 
azimuth angle, so usually the plot at the most significant azimuth is 
shown. Elevation patterns with large signals near the horizon are 
generally preferred for line of site operations, such as in VHF mobile 
communication. Low elevation angles also provide for the longest 
distance communication via ionospheric propagation. 
EZNEC — Antenna modeling software that provides a user friendly 
interface to the powerful Numerical Electromagnetic Code (NEC) 
calculating engine. Many of the antenna pattern plots used in QST 
articles are generated using EZNEC. Several versions of EZNEC 
antenna modeling software are available from developer Roy 
Lewallen, W7EL, at www.eznec.com.

degrees he earned a PhD in Computer Science. 
He served in the US Army as a Captain man-
aging a small group of researchers. After leav-
ing the military he upgraded to Amateur Extra 
and received his current call. 

After his military service, he joined the 
Electrical and Computer Engineering faculty 
at the University of Massachusetts, Amherst. 
His interest in designing and building computer 
systems led him to the Digital Equipment 
Corporation, first as Manager of the Corporate 
Research Group and later as Vice President of 
the Information Systems and Management 
Consulting Businesses.

He was founder and CEO of Marathon 
Technologies Corporation, fault and disaster 
tolerant systems until his retirement in 2003. 
Currently he is on the Board of Boston Green 
Goods and Boston Logic, and works part time 
for QC Avionix LLC, a company he started 
with his son, Scott, K1SRG, and Russ Moore, 
WA1RKO, making and selling electronic 
devices for general aviation aircraft. 

His ham radio interests are low power 
(QRP), mostly on CW, antennas and working 
ARRL Field Day with the PART club in 
Westford, Massachusetts. He has published 
several technical books, papers and articles, 
including ham radio articles on subjects rang-
ing from building and modifying gear to anten-
nas. He is also a private pilot and flies a 
Bonanza and a Citabria. You can reach Bob at 
70 Birch Hill Rd, Stow, MA 01775-1307 or at 
w1is@arrl.net.

 In “Product Review — Kenwood TS-590 
HF and 6 Meter Transceiver” [May 2011, 
pp 45-49] the discussion of ranking of close 
spaced dynamic range on Rob Sherwood’s 
website contained an error in our interpre-
tation of his data. The close-in dynamic 
range of the TS-590S transceiver in “up 
conversion” mode was misread as being the 
9th best performing receiver in his table of 
receiver test data (see www.sherweng.com/
table.html) because of its position in his list. 
The up conversion close-in dynamic range 
performance at 76 dB was actually 29th and 
the location at 9th place in the table was 
intended for easy comparison to that of the 
down conversion mode at 88 dB in 8th place.

 In “Direct Digital Synthesis for Those 
Classic Rigs” [Jun 2011, pp 37-41] a few 
errors crept into the schematic of Figure 2. 
On U3, pin 13 should go to analog ground, 
grounding one end of C16, C17 and C18. 
Similarly, on U5 pin 2 should be tied to digi-
tal ground, also grounding the negative ends 
of C21, C22 and C23.

 In “Two Small Helical Antennas for 
2 Meters” [Jun 2011, pp 45-49] the red and 
green traces from Figure 6 were omitted and 
Figures 9 and 10 were reversed. A corrected 
version of each is included of the revised 
expanded article on the QST-in-Depth web-
site at www.arrl.org/qst-in-depth.

Feedback
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tle is adjustable (approximately 3 to 5 kHz) 
by means of a threaded plug that varies the 
length of a resonant tube. The whistle makes it 
easy to generate crisp Morse characters but it 
requires a bit more wind than vocalizing. 

Figure 2 shows the VOSK (with cover 
removed) together with an inexpensive 
computer headset, a convenient input/out-
put device. The box has two HEADSET 
jacks and two TRANSCEIVER jacks. The 
HEADSET jacks accept the headset’s 
microphone and earphone plugs. The 
TRANSCEIVER jacks 
(and adapter 
cables) 

Figure 2 — VOSK 
(cover removed) with 
computer headset.

VOSK (Voice Operated Straight 
Key) is a battery powered 

accessory that converts microphone audio 
output into contact closures. For example, if 
you vocalize the sequence “dit dit dit” into 
the VOSK microphone, a sequence of three 
contact closures (the Morse letter S) appears 
at the output jack. VOSK is essentially a very 
sensitive voice operated relay. 

Potential applications of VOSK range 
from frivolous to serious. On the frivolous 
side, you could conceivably operate hands-
free CW while bicycling (carefully, of 
course). On the serious side, VOSK could 
provide a workaround for a major physi-
cal disability.1 Between those extremes are 
hams like me, who can no longer use a 
straight key because of a glass arm or simi-
lar affliction. VOSK can help us because it 
requires no special training. With it, we can 
once again generate Morse code with a dis-
tinctive swing. 

In some VOSK applications, vocalizing 
may be undesirable or difficult, and so, an 
alternative method of generating audio in-
put is needed. One solution is to use a whistle. 
I purchased a silent dog whistle (see Figure 1) 
at a local pet shop. The frequency of this whis-

VOSK — A Voice Operated Straight 
Key For Hands Free CW Operation
Don’t let a glass arm or other disability keep you from sending great CW.

Arthur J. Glazar, W2NN

Figure 1 — A silent dog whistle. If you aren’t up to whistling, 
this can work. Use caution if dogs are about.

Figure 3 — Input 100 ms burst of audio (upper 
trace), output contact closure (lower trace)

provide the interface to a transceiver’s audio 
output and CW key input.

VOSK uses a reed relay as the output key-
ing device. Figure 3 shows an oscilloscope 
photo comparing a 100 ms burst of 200 Hz 
audio input (upper trace) against the output 
relay contact closure (lower trace).2 The 
time scale is 20 ms per centimeter, indicat-
ing that the contact closure is stretched about 
12 ms compared to the audio burst. 

1Notes appear on page 39. 
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For simplicity, VOSK uses four identical 
1⁄4 inch stereo phone jacks. On the input side, 
these require adapters to mate with the head-
set’s mini (1⁄8 inch) stereo plugs. 

An alternative to using adapters, of course, 
is to rewire the headset with 1⁄4 inch stereo 
plugs. On VOSK’s output side, two simple 
adapter cables, fitted with 1⁄4 inch plugs, 
are used to interface with the rig (see Fig-
ure 4). The mix of input/output connector 
sizes can be selected to accommodate a par-
ticular application. 

Circuit Description
Figure 5 is a schematic of the VOSK cir-

cuit. The heart of the circuit is the popular 
LM339 quad comparator. Only three of the 
four comparators are used, with unused pins 
being grounded in accordance with the manu-
facturer’s recommendations.

Audio from the microphone is routed 
through blocking capacitors C1 and C2 to 
comparators U1A and U1B. U1A processes 
positive half cycles of audio while U1B pro-
cesses negative half-cycles. An adjustable 
threshold voltage, established by R2 and R3, 
is applied to both comparators to establish the 
audio sensitivity. In the absence of a signal, 
the threshold voltage keeps both compara-
tors turned off (collectors pulled up to +5 V). 
A signal of either polarity that exceeds the 
threshold causes the wired-or output to go 
low. Functionally, U1A and U1B act together 
as a full-wave rectifier followed by a limiter, 
thus converting half cycles of millivolt audio 
into negative-going, 5 V amplitude rectangu-
lar pulses. 

The input time constants provided by R4 × 
C1 and R5 × C2, set the lower cutoff frequency 
for audio input at around 50 Hz. The time con-
stant provided by R6 × C3 filters out transients 
from the rectified and limited output of U1A 
and U1B. Comparator U1C then squares up 
the waveform applied to the relay coil. It is the 
action of the R6 × C3 time constant that is pri-
marily responsible for stretching of the relay 
contact closure seen in Figure 3. 

Light emitting diode D1 turns on when-
ever K1 is energized. It is a useful indicator 
when setting up the VOSK microphone sensi-
tivity and for monitoring CW output visually, 
but is not strictly necessary for operation and 
may be omitted if desired.

Either an electret microphone or a dyna-
mic microphone can be used with VOSK. 
Computer headsets employ electrets which 
require a nominal 5 V operating voltage. This 
is the function of R1. However, if a dynamic 
microphone is used, R1 should be discon-
nected or simply omitted. An SPST switch 
could be incorporated to permit easy switch-
ing between the two types of microphones.

An LM7805 IC voltage regulator, U2, 
provides regulated +5 V dc to maintain 
stable operation over the life of the battery. 
Battery current drain is approximately 7 mA 

C1, C2 — 0.1 µF disk ceramic capacitor.
C3 — 0.47 µF disk ceramic capacitor.
D1 — LED (RadioShack #276-309).
J1-J4 — 1⁄4 inch stereo phone jack 

(RadioShack #274-312).
K1 — Reed relay, Tyco OMR-106H 

(RadioShack #275-232).
R1 — 2.2 k, 1⁄4 W resistor (see text).
R2 — 20 k, 1⁄4 W resistor.
R3 — 1 k potentiometer (RadioShack 

#271-280).

Figure 4 — Interface cable schematic.

Figure 5 — VOSK schematic and parts list.

R4, R5 — 33 k, 1⁄4 W resistor.
R6-R8 — 39 k, 1⁄4 W resistor.
U1 — LM339 quad comparator 

(RadioShack #276-1712).
U2 — LM7805 5 V regulator 

(RadioShack #276-1770).
Aluminum project box, 51⁄4 × 3 × 21⁄8 inches 

(RadioShack #270-238).
Circuit board — (RadioShack #276-150).
Battery clip — (RadioShack #270-326).
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Hamspeak
Electret microphone — Type of mic in which the voice diaphragm is one plate of a capacitor 
that moves with respect to a fixed plate during speech. The element includes a miniature solid 
state amplifier.
Glass arm — Colloquial name for a repetitive stress injury frequently impacting arms of wire-
line telegraphers due to continuous operation over a work shift using a straight key for sending. 
Also known as telegrapher’s paralysis, it resulted in the development of a number of alternative 
sending devices using a side to side motion. First developed were 
sideswipers, then the mechanical semiautomatic “bug.”
Light emitting diode (LED) — Semiconductor device from which 
light is emitted when current flows. These were originally used in 
place of incandescent bulbs as indicator lights. They now can be 
used in place of larger light bulbs and form the basis of some dis-
play screens. See en.wikipedia.org/wiki/Light-emitting_diode. 
Straight key — Traditional up and down motion telegraph key 
with no automation. 
Time constant — Time required for the voltage in an RC circuit or the current 
in an RL circuit to rise from zero to approximately 63.2% of its maximum 
value or to fall from its maximum value 63.2% toward zero.

key-up, and 22 mA key-down.
Two identical interface cables are required 

between VOSK and rig. The schematic (see 
Figure 4) assumes that the rig uses 1⁄4 inch 
mono jacks for both key input and head-
phones out. With the interface cables wired as 
shown, the headset’s left and right earphones 
are connected in series, thereby doubling the 
impedance presented to the rig. If shielded 
cable is used, the VOSK and rig grounds can 
be kept isolated by not connecting the shield 
at the VOSK end. If unshielded wire is used, 
twisted pair is preferred.

Except for the jacks and power switch, 
all of the circuitry is built on a RadioShack 
276-150 circuit board. The board is mounted 
on threaded standoffs and fits nicely in a 
RadioShack aluminum project box. There is 
sufficient clearance to mount a battery clip 
and battery alongside the board.

I recommend that the LM339 and the 
relay be socketed. Two separate TO-5 tran-
sistor sockets, properly spaced, work nicely 
for the relay.

Setup and Operation
Before installing a battery it is advisable 

to check the dc resistance across the battery 
terminals with an ohmmeter, with the power 
switch in the ON position. Readings will 
depend upon the type of ohmmeter used, the 
selected resistance range, and polarity of the 
test leads. But in any case, the reading should 
be greater than 1 k if the wiring is correct.

Connect a microphone. Set R3 to maxi-
mum sensitivity (0 ). Install a battery and 
turn the power switch ON. If the LED is on 
continuously, increase the resistance of R3 
(decrease sensitivity) until the LED goes 
out. Speak into the microphone and observe 
that the LED flashes in synch with the audio 
input. If this all checks out, the next step is to 
connect the VOSK output to a code practice 
oscillator or to a rig setup so you can monitor 
the quality of the keying without generating 
RF. I use my Kenwood TS-830S in the CW 
mode, listening to the sidetone with transmit-
ter power turned off. The VOSK should be 
adjusted to the lowest sensitivity that yields 
good keying for a given audio input and 
microphone distance.

Some Observations and Tips
1. Reed relay contacts do not tolerate 

surge currents. Depending upon your spe-
cific application, you may want to consider 
adding a resistor (perhaps 10 to 100 ) in 
series with the output to limit current through 
the relay contacts.

2. I experience a bit of RF in my shack if 
I use my end-fed wire antenna on 40 meters, 
but I’ve encountered no RF feedback prob-
lems with VOSK. Other situations may 
require adding RF bypass capacitors on 
affected input/output leads in the VOSK.

3. If you don’t use headphones, unwanted 

Figure 6 (wiring instructions are included 
with the element). 

After wiring, screw on the plastic back-
shell and attach a length of rubber tubing 
using either adhesive or shrink sleeving. 
Finally, disassemble a dog whistle and force 
the input end of the whistle into the tubing 
(see Figure 7). This half of the whistle just 
serves as a mouthpiece; it does not whistle. 
You must hum or otherwise vocalize to get an 
output signal. And you may want to include a 
moisture filter somewhere in the line to pro-
tect the electret element.

Notes 
1Gary Gordon, K6KV, “Build a Puff-and-Sip 

Key,” QST, Mar 2004, pp 31-32.
2This corresponds roughly to a 13 WPM 

 spoken “dit.”

ARRL member and Amateur Extra class oper-
ator Arthur J. Glazar, W2NN, was first licensed 
in 1946 as W2TLX. In 1947 he obtained an FCC 
commercial radio telegraph operator’s license 
and made his first ocean voyage as a radio oper-
ator. He continued his seafaring career during 
the Korean War, and then served two years in the 
US Army. Upon discharge in 1956 he took 
advantage of the Korean War GI Bill to obtain 
his degree in electrical engineering. 

From 1960 until retirement in 1991, he 
worked in the electronics industry on Long 
Island, New York, specializing in EMC analysis 
in the later years. Art presently puts his spare 
time to work at the Cradle of Aviation Museum 
in Garden City, New York, where he restores 
vintage avionics. You can reach Art at 
31 Amapola Ln, Kings Park, NY 11754-3908 or 
at w2nn@arrl.net.

Figure 6 — Electret 
element wired to 
1⁄4 inch stereo phone plug.

acoustic feedback may key the VOSK. There 
are several ways to avoid acoustic feedback 
(other than using headphones):

(a) Use the lowest possible VOSK sensi-
tivity setting, and keep your mouth close to 
the microphone to generate sufficient audio 
input.

 (b) Use a dog whistle exclusively, and 
raise VOSK’s low frequency cutoff from 
50 Hz to the whistle’s range (let’s say 3 kHz), 
by adding a series 1500 pF capacitor at point 
X in Figure 5.

(c) Use a homebrew directional micro-
phone. A RadioShack electret microphone 
element (#270-092) can be wired into the 
back of a 1⁄4 inch stereo plug as shown in 

Figure 7 — Homebrew directional 
microphone.
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H ave you noticed all the new digital 
modes being introduced lately? It’s 
exciting to see the power of modern 

computers brought to bear on the problem 
of communicating data over difficult radio 
paths. Fast CPUs and the shift to sound 
cards for use in digital mode communica-
tion have brought us these new modes and 
have enhanced the old modes as well. Old 
fashioned RTTY has likewise benefited from 
the sound card revolution and is as popular as 
ever. In fact, RTTY is still the digital money 
mode for contesting and DXing and that’s not 
likely to change any time soon. 

Which Modulation Technique?
If setting up a new rig for RTTY, the ques-

tion of whether to use audio frequency shift 
keying (AFSK) or radio frequency shift key-
ing (FSK) often arises. AFSK is relatively 
easy to use as the tones from the sound card 
are fed into the transceiver’s mic jack (or into 
the corresponding audio input port on the 
rear panel) and the levels adjusted for proper 
modulation. FSK operation, on the other hand, 
requires a logic (on/off) signal corresponding 
to the RTTY mark and space signals to be 
applied to an FSK input on the radio’s rear 
panel. 

If properly configured, there is no discern-
ible difference between AFSK and FSK on 
the air. For various reasons many operators 
prefer FSK. For example, some radios only 
allow narrow IF filters to be used for RTTY 
if the FSK mode is selected. Some operators 
encounter problems with RF getting into the 
audio circuitry while using AFSK, especially 
if running high power. For whatever reasons, 
many operators encounter problems when 
configuring their sound cards and software 
for FSK operation. 

If you’re interested in using FSK for 
RTTY, or if you just want a simple sound 
card interface for digital modes, read on. This 
article describes a sound card interface that 
makes FSK generation easy. It also works fine 

The FSKit — A Simple Sound 
Card Interface for Generating 
Radioteletype Frequency Shift Keying
You can get on the air with digital modes, even if you have a newer computer.

Doug Hall, K4DSP

Hamspeak
AFSK — Audio frequency-shift keying. Digital mode modulation technique in which distinct audio 
tones are transmitted, generally from a single sideband transmitter, to simulate the shifting of a 
radio frequency with binary data as in FSK (see below).
Baud — Digital signaling rate in symbols per second. For the special case in which a symbol 
represents a single bit (binary signaling), Baud equals the data rate. In most codes, however, 
multiple bits are sent in each symbol using multiple amplitudes, frequencies or most commonly 
phases. In this case, the data rate is a multiple of the symbol rate.
FSK — Frequency shift keying. A radio signaling method in which different logic states are transmit-
ted by a shift in frequency. This is commonly employed for radioteletype transmission in which there 
are two signal states — current flow, or mark, or no current flow, or space. The frequency shift can 
be an audio tone shift on VHF FM, usually a 170 Hz shift between 2125 Hz (mark) and 2295 Hz 
(space). On HF the actual carrier frequency is usually shifted the same amount, although with an 
SSB transmitter (with good carrier and opposite sideband suppression), transmitting the audio 
tones will have the same effect. 
RS-232 serial port — External interface to a computer that can be used to exchange data with 
peripheral devices. The port generally uses a single data line in each direction to transmit the data 
in serial format (rather than in parallel, as in a printer port with its eight connections per direction). 
It is defined to operate at speeds to 19.2 kbps over relatively short distances and includes many 
handshaking signals on separate wires.
RTTY — Radioteletype. Originally a communications system in which keyboard initiated data is 
sent to a mechanical key printer, like a typewriter. A five unit code is used to represent the 32 
possible keys, including one to toggle between letters and figures (including punctuation). Often 
now synthesized using a computer or video terminal. 
Sound card — Generic name for an audio to computer 
processing interface device. Originally available as 
an internal plug-in accessory card for a PC, 
the functionality is now generally 
available in the PC itself. Advanced 
models are often configured as an 
external device from the connected 
PC. See the May 2007 QST Product 
Review of samples of various con-
figurations at www.arrl.org/product-review. 
USB — Universal serial bus. Connection arrangement intended to allow computer peripherals to 
be connected to a PC. Originally supplied as a more compact replacement for RS-232 type serial 
connections on laptop PCs, it is commonly found on all recent PCs. See www.usb.org. This use of 
USB should not be confused with upper sideband, which shares the same abbreviation.

vailable as
PC,

view

for other digital modes and will allow you 
to explore those exotic new modes at your 
leisure.

Where’s My Serial Port?
A common method for generating an FSK 

signal is to use the transmit data line on an 

RS-232 serial port on your computer. Some 
sound card software supports this method. 
The serial port is programmed to the RTTY 
baud rate (usually 45.45 baud) and the trans-
mit data (TxD) line is connected to the radio’s 
FSK input via a simple transistor interface. 
But if you’ve ordered a new computer 
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BT1 — 4.5 V dc dry battery. Three AAA 
size in series, or equivalent.

C1-C3 — 0.01 µF ceramic capacitor.
C4 — 0.1 µF ceramic capacitor.
J1, J2 — 3.5 mm stereo phone jack 

(Mouser 806-STX-3100-3NB).
J3-J5 — RCA phono jack (see text).

recently you’re in for a surprise — many 
modern computers no longer come equipped 
with RS-232 serial ports. 

Adding a serial port to these systems 
requires a plug-in card or a USB-to-serial 
adapter. The trouble doesn’t end there — 
some computers don’t have expansion slots 
and many modern USB-to-serial adapters 
no longer support 45 baud operation. For 
these and other reasons I decided to create an 
interface that required nothing more than the 
sound card signals to generate the necessary 
FSK signal as well as a PTT signal for keying 
the radio. The result is a versatile sound card 
interface I call the FSKit.

DSP Doesn’t Require a DSP
The FSKit demodulates the RTTY AFSK 

signal from the sound card, much like the old 
RTTY terminal units did. The result is an FSK 
output signal that follows the AFSK mark and 
space frequencies at the input. But the demod-
ulator in the FSKit doesn’t use the traditional 
band-pass filters and slicer circuitry that the 
old terminal units used. Instead, it uses a 
simple, low-cost microcontroller to perform 
the necessary signal processing to demodulate 
the AFSK signal from the sound card. 

Figure 1 — The FSKit schematic and parts list. Mouser sourced parts are available from www.mouser.com.

P1 — Three pin header.
P2, P3 — Two pin header.
Q1-Q3 — 2N7000 N-channel MOSFET 

(Mouser 512-2N7000D74Z).
R1, R5 — 10 k, 1⁄4 W resistor.
R2 — 50 k trimpot.
R3 — 1 M, 1⁄4 W resistor.

R4 — 10 M, 1⁄4 W resistor.
T1 — 600  1:1 audio transformer 

(Mouser 42TL016-RC).
U1 — Atmel ATTiny45 microcontroller 

(Mouser 556-ATTINY45-20PU).
U2 — TLC393 comparator 

(Mouser 595-TLC393IP).

This demodulator can be quite a bit sim-
pler than a regular RTTY modem because it 
only has to demodulate clean audio. There is 
no fading, noise or other interference to deal 
with, only clean mark and space tones from 
the sound card. The FSKit uses the magic of 
software and takes advantage of the avail-
ability of a fast, inexpensive microcontroller 
to handle all of the signal processing. Digital 
signal processing doesn’t necessarily require 
a dedicated digital signal processor.

How it Works
Figure 1 shows the FSKit schematic. The 

audio output from the sound card is con-
nected to J1 and coupled via transformer T1 
to the comparator circuit comprised of U2. 
This circuit converts the sine wave signal 
from the sound card into a square wave with 
a level suitable for interfacing to a digital 
input on the Atmel AVR ATTiny45 micro-
controller U1. 

The microcontroller is programmed to 
look for edges (high-to-low or low-to-high 
signal transitions) on the square wave and 
measure the time interval between them. 
The frequency is determined from this time 
interval, and the FSK output at pin 5 is set 

to the appropriate level based on whether 
the tone being measured is a mark tone or a 
space tone. 

The FSK signal is interfaced to the radio 
via Q2, an open drain device. Also, Q1 is 
activated whenever there is a signal present on 
the input. It then provides a PTT output to the 
radio. Jumpers are read by the microcontroller 
to configure the unit for low (1275/1445 Hz) 
or high (2125/2295 Hz) RTTY tones, and to 
select normal or inverted polarity for the FSK 
signal. In order to simplify operation (and to 
reduce the chance of hum or ground loops) the 
unit is battery powered. The microcontroller is 
programmed to go to sleep (low power mode) 
and draws very little current if there is no input 
signal, so a power switch really isn’t neces-
sary. Microcontroller firmware is available on 
the QST-in-Depth website.1 The entire circuit 
draws less than 10 µA while it’s inactive, and 
only a few milliamps when it’s active, so a set 
of batteries should last over a year.

The software is written using the C pro-
gramming language and is compiled using 
the free (and excellent) AVR GCC tools 
and is available from the author’s website.2,3 

1Notes appear on page 42.
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Figure 2 — An 
FSKit assembled 
from the available 
circuit board. The 
circuit is simple 
to reproduce, 
and wiring is not 
extremely critical.

Conclusion
The FSKit provides a simple sound card 

interface for digital modes and provides an 
FSK output for RTTY that does not depend 
upon legacy serial ports or other hardware. 
I have been using this circuit for over a 
year now under Mac OS X (using W7AY’s 
excellent cocoaModem software) and with 
Windows XP (using N1MM contest logging 
software and MMTTY multi digital mode 
software) with excellent results.5

Notes
1www.arrl.org/qst-in-depth 

2www.avrfreaks.net/wiki/index.php/
Documentation:AVR_GCC

3k4dsp.homeip.net/~doug/fskit 
4k4dsp@arrl.net
5homepage.mac.com/chen/w7ay/Site/index.

html 

ARRL member and Amateur Extra class 
operator Doug Hall, K4DSP, has been a ham 
for 36 years, and operates on all bands from 

160 meters through 70 cm using SSB, CW and 
digital modes. He is also an avid mobile CW 
operator. He enjoys homebrewing both hard-
ware and software, restoring and operating vin-
tage equipment and experimenting with and 
modeling antennas. Other interests include com-
puter controlled machining, motorcycling, sail-
ing, kayaking and hiking with his wife of 31 
years. 

Doug has a degree in Electrical and Computer 
Engineering from North Carolina State 
University. In the 1990s he developed a line of 
DSP based noise filters for the Amateur Radio 
market (the JPS NIR-10 and NIR-12) and now 
works in the semiconductor industry specializing 
in microcontrollers. He also serves on the board 
of a college student ministry. He is a member of 
the Smith Chart Amateur Radio Society.

You can reach Doug at 4920 Grinnell Dr, 

The AVR GCC compiler is available for 
Windows, Linux, or Mac OS X. Programmed 
ICs for U1 are available from the author for 
those who do not have the ability to program 
their own. Printed circuit boards are also 
available. Contact the author for more infor-
mation.4

Construction
Figure 2 shows an FSKit assembled from 

the available circuit board, but the circuit is 
quite simple to reproduce, and wiring is not 
extremely critical. Point-to-point wiring will 
work just fine. You should consider using a 
socket for U1, as the microcontroller can be 
reprogrammed over and over and it’s nice to 
have the option of adding new features in the 
future. (In fact, I encourage you to download 
the source code and make your own enhance-
ments.) 

U2 was chosen especially for low power 
consumption, so be careful with substitutions 
as they may have an adverse impact on bat-
tery life. Stereo jacks (3.5 mm) are recom-
mended for J1 and J2 since they match those 
found on most sound cards and  stereo patch 
cables are readily available. RCA phono 
jacks are recommended for J3, J4 and J5, 
but you are free to use whatever works 
best for you, or to wire your cables directly 
to the board. You don’t have to use bat-
tery power, but however you choose to power 
the circuit make sure you never apply more 
than +5 V dc or you’ll destroy the micro-
controller. Power supply voltages less than 
+3 V dc will result in erratic operation. I’ve 
found that three AAA (or AA) batteries work 
well and provide many months of reliable 
operation.

Getting on the Air
Connect the sound card audio line output 

to J1 on the FSKit. An “audio-through” jack is 
provided at J2 if you need access to the sound 
card output for other functions. In addition 
the transformer isolated audio is available at 
J5 and can be connected to the audio input of 
your rig for use with PSK31 and other digital 
modes. Connect J4 to the FSK input on your 
radio, and connect J3 to the PTT input. Place a 
jumper on P2 if you are using RTTY low tones 
(1275/1445 Hz.) Leave the jumper off of P3 
unless you know ahead of time that your radio 
requires inverted FSK. 

Now fire up your favorite digital mode 
software and place it in transmit mode. 
Adjust the audio threshold control (R2) so 
that your radio keys and unkeys reliably as 
you switch between transmit and receive 
modes. You may also need to adjust the 
sound card output level in addition to adjust-
ing R2. If you find that you are transmitting 
“upside down” (your mark and space tones 
are reversed but you are copying other sta-
tions) place a jumper on P3 to reverse the 
FSK polarity to your radio.

LMR-SW INTERCONNECT CABLES FROM TIMES MICROWAVE
LMR-SW interconnect cables from Times Microwave Systems feature low loss, seam-
less 50  cable, field installable Type N and 7-16 DIN connectors along with the tools to 
install the connectors, and all 
required installation accesso-
ries. LMR-SW cable consists 
of a copper clad aluminum 
center conductor, closed cell 
polyethylene foam dielectric, 
seamless aluminum outer con-
ductor and black polyethylene 
jacket. The seamless outer 
conductor is said to eliminate 
pin holes and weld failure. 
These cables are lower cost 
than comparable corrugated 
copper cables and offer low 
loss, light weight, durability 
and ease of connector attachment. Sizes available include LMR-SW396 (0.450 inch) and 
LMR-SW540 (0.610 inch). For more information and full specifications, see your favorite 
Times cable dealer or visit www.timesmicrowave.com.

New Products
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PRODUCT REVIEW

Mark J. Wilson, K1RO  Product Review Editor  k1ro@arrl.org

Bottom Line

Key Measurements 
Summary

Reviewed by Joel R. Hallas, W1ZR
Technical Editor, QST
w1zr@arrl.org

With the introduction of the Eagle, Ten-
Tec has joined Elecraft and Kenwood in the 
HF and 6 meter transceiver market segment 
that features compact size and high perfor-
mance receivers. The Eagle, also known as 
the model 599 without internal antenna tuner 
and 599AT with one, uses a down converting 
receiver architecture to a first IF of 9.0015 
MHz on all bands. Supplied and optional 
roofing filters at the first IF allow the Eagle 
to achieve its dynamic range performance.

Does Size Matter?
We should emphasize that this is indeed 

a compact and lightweight transceiver. At a 
size about the same as the compact entry level 
radios from other manufacturers, this radio 
includes many of the features, and arguably 
competent performance, almost to the level 
of their much larger Orion series of transceiv-
ers. For a long time the Orion offered the best 
close in dynamic range on the market. 

On the other hand, there just aren’t as 
many knobs and switches on the front of 
this radio as on its larger brethren. This may 
please some operators, but may frustrate 
others as well.

Front Panel
There are a total of just six rotary con-

trols on the panel with two in concentric 

Ten-Tec Model 599AT Eagle 
HF and 6 Meter Transceiver

pairs. The TUNING knob is at the center, 
as expected. On the left are the concentric 
AF GAIN and RF GAIN knobs, while on the 
far right are concentric BW (bandwidth) 
and PBT (passband tuning) controls. The 
other rotary control is the MULTI knob. The 
MULTI knob is used to make adjustments to 
settings of parameters selected by one of 
the pushbuttons.

There are an even dozen pushbuttons on 
the front panel. Ten-Tec uses each button 
for at least two functions. The one shown 
and illuminated on each button happens 
with a quick tap or push. A secondary, often 
related function shown just above the but-
ton, is in play if the function (FNC) button 
is depressed — but there are exceptions. For 
example the BAN button is used to change 
bands. In primary function mode, each 
press moves to the next higher frequency 
band. In receive mode, the secondary func-
tion (marked MON) changes bands in the 
downward direction. If switched to a voice 
transmit mode, MON allows adjusting the 
level of the voice monitoring function. A 
clever multiplexing of labels occurs with 
the SP-CW secondary function on the MIC 
button. In voice modes, SP means speech 
processor level, while in CW mode SP 
means keyer speed. 

Not well described in the current manual 
is an occasional third related function on a 
front panel button. For example the FAST 
tuning speed button has squelch on/off 
(SQL) as a secondary function. In order to 

The Eagle brings together a very 
good receiver in a compact footprint 
HF and 6 meter transceiver with 
minimal menus and controls.
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Table 1
Ten-Tec 599AT Eagle, serial number 3051271430 

set the squelch level, one needs to hold the 
FAST/SQL button in for 3 seconds while in 
FNC mode. Once you’ve held it long enough, 
a numerical value appears on the display that 
can be changed with the MULTI knob to set 
the desired squelch threshold. This was not 
quite intuitive to me, and I think it should be 
described in the manual. Ten-Tec notes that 
this has been included in Manual Addendum 
C, dated February 21, 2011. This is available 
on their website and clarifies the operation. 
Once you have reached that epiphany, it is 
something you will likely try if you can’t 
find a way to do something — and it does 
show up in a few other places.

The tuning rate can be set to five levels by 
repeatedly pressing the (FAST) button, which 
changes the tuning step — 1 Hz, 10 Hz, 
100 Hz, 1 kHz and 10 kHz. The appropriate 
visible digits on the display change along 
with the tuning rate and also with mode 
change. This provides a lot of choice, but 
has the downside that you need to go all 
the way around if you want to change back 
one step.

There are 100 memory locations avail-
able. Transmit and receive frequency, mode 
and bandwidth can be stored into a memory 
location. The procedure is well described 
in the manual, but I found it took a while 
to get used to. Pushing the V/M (VFO mode 
to memory mode change, not VFO data to 
memory as I first guessed) button enters 
the radio into memory mode. To store a 
frequency you push FNC to enter secondary 
mode. The display shows the last selected 
memory location, which you can accept as 
the destination by pushing the V/M button, or 
select another memory location by turning 
the MULTI knob. As you turn the MULTI knob, 
you can see any data stored in each location 
before you decide to enter the new data there. 

You recall data from a memory location 
in a similar way, except you don’t push the 
FNC button. What I found confusing was 
that while in memory mode, you store data 
with the MR (I would have guessed memory 
recall, but think memory record) function, 
while you retrieve it with the V/M button. It 
seemed a bit convoluted to me, but it comes 
naturally with practice.

The front panel MIC connector is the 
now usual 8 pin type, wired according to 
the  Yaesu standard. The connector provides 
9 V dc on a separate pin for use in biasing 
an electret type mic. The connector supports 
audio, PTT and bias connectivity only — 
other pins are not used. The DIN accessory 
connector on the rear panel includes a pin 
for line level audio input — for digital mode 
operation, or perhaps an external equalizer if 
used. Pressing the MIC button for 3 seconds 
switches the input to the back connector 
and the display MIC on the front panel is 

Manufacturer’s Specifi cations Measured in the ARRL Lab
Frequency coverage: Receive, 0.5-30,  Receive, 0.5-30.01, 50-54 MHz;
   50-54 MHz; transmit, ham bands only.    transmit 1.795-2.005, 3.495-4.005,
    5.2485-5.415, 6.995-7.305, 
    10.095-10.155, 13.995-14.355, 
    18.063-18.173, 20.995-21.455,
    24.885-24.995, 27.995-29.705, 
    50-54 MHz.
Power requirement: 13.8 ± 15 % V dc;  At 13.8 V dc; receive 1.6 A (max audio);
   receive, 1.25 A transmit, 20 A (typical).    transmit, 16 A (100 W out). Operation 
    confi rmed at 11.7 V dc.
Modes of operation: SSB, CW, AM, FM, RTTY,  As specifi ed. 
   PSK.

Receiver Receiver Dynamic Testing
CW sensitivity: 500 Hz bandwidth, –132 dBm Noise fl oor (MDS), 500 Hz DSP bandwidth,
   preamp on (typical), –126 dBm preamp off    600 Hz roofi ng fi lter
   (typical).   Preamp off Preamp on
 0.505 MHz –84 dBm –88 dBm
 1.0 MHz –83 dBm –91 dBm
 3.5 MHz –127 dBm –133 dBm
 14 MHz –126 dBm –134 dBm
 50 MHz –124 dBm –131 dBm
Noise fi gure: Not specifi ed. 14 MHz, preamp off/on: 21/13 dB
AM sensitivity: 6 kHz bandwidth, 10 dB SINAD: 10 dB (S+N)/N, 1-kHz, 30 modulation:
   <4 µV, preamp off.  Preamp off Preamp on
      1.0 MHz 1.25 mV 549 µV
   3.8 MHz 3.05 µV 1.60 µV
 50.4 MHz 9.93 µV 2.06 µV
FM sensitivity: 16 kHz bandwidth, 10 dB SINAD:  For 12 dB SINAD:
  <2.2 µV, preamp off.  Preamp off Preamp on
 29 MHz 2.78 µV 1.16 µV
 52 MHz 3.30 µV 1.46 µV 
Blocking gain compression: 138 dB/20 kHz,  Gain compression, 500 Hz DSP 
   127 dB/2 kHz RF gain at 12 o’clock,    bandwidth, 600 Hz roofi ng fi lter†:
   preamp off.  20 kHz offset 5/2 kHz offset
  Preamp off/on Preamp off
 3.5 MHz >137/136 dB 134/127 dB
 14 MHz >136/137 dB 133/126 dB
 50 MHz 134/133 dB 130/124 dB 
Reciprocal mixing (500 Hz BW): Not specifi ed.  20/5/2 kHz offset†: –115/–102/–95 dBc.

ARRL Lab Two-Tone IMD Testing (500 Hz DSP bandwidth, 600 Hz roofi ng fi lter)‡

    Measured Measured Calculated 
 Band/Preamp Spacing  Input Level IMD Level IMD DR IP3
 3.5 MHz/Off 20 kHz –30 dBm –127 dBm 97 dB +19 dBm
   –22 dBm –97 dBm  +16 dBm

 14 MHz/Off 20 kHz –28 dBm –126 dBm 98 dB +21 dBm
   –18 dBm –97 dBm  +22 dBm
   0 dBm –55 dBm  +28 dBm

 14 MHz/On 20 kHz –32 dBm –134 dBm 102 dB +19 dBm
   –27 dBm –97 dBm  +8 dBm

 14 MHz/Off 5 kHz –28 dBm –126 dBm 98 dB +21 dBm
   –18 dBm –97 dBm  +22 dBm
   0 dBm –55 dBm  +28 dBm

 14 MHz/Off 2 kHz –28 dBm –126 dBm 98 dB +21 dBm
   –18 dBm –97 dBm  +22 dBm
   0 dBm –54 dBm   +27 dBm

 50 MHz/Off 20 kHz –22 dBm –124 dBm 102 dB +29 dBm
   –16 dBm –97 dBm  +25 dBm

extinguished. The front and rear audio inputs 
have separate level adjustments provided. 
These are accessed by a short tap of the MIC 
button while in the appropriate connection 
mode — a handy arrangement.

The Eagle includes a monochrome 

fluorescent display screen that provides all 
critical operating information, but not all 
the bells and whistles of the “big boys.” The 
default display shows the frequency of both 
A and B VFOs in the center. The frequency 
display is surrounded by the usual mode and 
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Manufacturer’s Specifi cations Measured in the ARRL Lab
Second-order intercept point: Not specifi ed. Preamp off/on, +65/+67 dBm.
DSP noise reduction: Not specifi ed. 14 dB maximum.
Notch fi lter depth: Not specifi ed. Auto notch: >70 dB.
 Attack time: 26 ms.
FM adjacent channel rejection: Not specifi ed. Preamp on, 29 MHz, 70 dB; 
    52 MHz, 71 dB.
FM two-tone, third-order IMD dynamic range: Preamp on, 29 MHz, 70 dB*;
   Not specifi ed.    52 MHz, 71 dB*.
S-meter sensitivity: S9 = 50 µV. S9 signal at 14.2 MHz: preamp off 
    or on, 72.9 µV.
Squelch sensitivity: Not specifi ed. At threshold, preamp on: SSB, 2.06 µV; 
    FM, 29 MHz, 0.85 µV, 52 MHz, 1.0 µV.
Receiver audio output: >2 W into 4  at 1.3 W at 10 THD into 4 . 1.7 W at 
   at 10% THD.    10% THD into 8  (see text).
    THD at 1 V RMS, 1.4%.
IF/audio response: Not specifi ed. Range at –6 dB points, (bandwidth):**
    CW (500 Hz): 432-925 Hz (493 Hz).
     Equivalent Rectangular BW: 494 Hz.
    USB: (2.4 kHz): 50-2373 Hz (2323 Hz).
    LSB: (2.4 kHz): 50-2376 Hz (2326 Hz).
    AM: (6 kHz): 34-2978 Hz (5888 Hz).
Spurious and image rejection: IF rejection,  First IF rejection, 14 MHz, 88 dB; 50 MHz, 
   >70 dB; image rejection >90 dB (HF),    98 dB. Image rejection, 14 MHz, 102 dB; 
   70 dB (50 MHz).    50 MHz, 75 dB.

Transmitter Transmitter Dynamic Testing
Power output: 100 W. SSB, CW, AFSK, PSK, FM, 0-109 W (HF),
    0-100 W (50 MHz); AM, 0-45 W (HF), 
    0-74 W (50 MHz).
Spurious-signal and harmonic suppression: As specifi ed (see text).
   >50 dB (HF), >60 dB (50 MHz).     
SSB carrier suppression: >70 dB. As specifi ed.
Undesired sideband suppression: >60 dB. >70 dB.
Third-order intermodulation distortion (IMD) 3rd/5th/7th/9th order (worst case band): 
   Products at 100 W PEP: Not specifi ed.    HF, –28, –40, –46, –48 dB;
    50 MHz, –29, –40, –46, –50 dB. 
CW keyer speed range: 5-60 WPM 6 to 53 WPM.
Iambic keying mode: Not specifi ed. Mode B only.
CW keying characteristics: 5 ms rise and fall time. See Figures 1 and 2.
Transmit-receive turnaround time (PTT release S9 signal, 70 ms.
   to 50% audio output): Not specifi ed.
Receive-transmit turnaround time (tx delay): SSB, 16 ms; FM, 11 ms.
   Not specifi ed.
Composite transmitted noise: Not specifi ed. See Figure 3.
Size (height, width, depth): 2.9  8.5  10.3 inches; weight, 7.5 pounds with all options.
Price: Eagle 599 transceiver, $1795; Eagle 599AT transceiver with autotuner, $1995; 
   roofi ng fi lters: 2000 (1.8 kHz); 2001 (600 Hz); 2002 (300 Hz); 2003 (6 kHz); 2005 
   (15 kHz), $125 each.
†AGC could not be disabled for this test.
‡ARRL Product Review testing now includes Two-Tone IMD results at several signal levels.
   Two-Tone, 3rd-Order Dynamic Range fi gures comparable to previous reviews are shown
   on the fi rst line in each group. The “IP3” column is the calculated 3rd-Order Intercept Point.
   Second-order intercept points were determined using a –97 dBm reference.
*Measurement was noise-limited at the value indicated.
**Varies with PBT and Pitch control settings.

function indicators. Some, such as mode and 
bandwidth, are always in view while some 
change as you make selections to let you 
know, for example, if either the preamp or 
attenuator are enabled. 

During receive, a bar type S-METER 

is below the main frequency display. In 
transmit mode the bar graph changes to 
become an SWR meter. While this is handy 
for checking internal antenna tuner progress 
or for verifying antenna system operation, I 
really would have appreciated an indication 

Figure 3 — Spectral display of the Eagle 
transmitter output during composite-noise 
testing. Power output is 100 W on the 
14 MHz band. The carrier, off the left edge 
of the plot, is not shown. This plot shows 
composite transmitted noise 100 Hz to 
1 MHz from the carrier. The reference level 
is 0 dBc, and the vertical scale is in dB.

Figure 2 — Spectral display of the Eagle 
transmitter during keying sideband testing. 
Equivalent keying speed is 60 WPM 
using external keying. Spectrum analyzer 
resolution bandwidth is 10 Hz, and the 
sweep time is 30 seconds. The transmitter 
was being operated at 100 W PEP output 
on the 14 MHz band, and this plot shows 
the transmitter output ±5 kHz from the 
carrier. The reference level is 0 dBc, and the 
vertical scale is in dB.

Figure 1 — CW keying waveform for the 
Eagle showing the fi rst two dits in full-
break-in (QSK) mode using external keying. 
Equivalent keying speed is 60 WPM. The 
upper trace is the actual key closure; the 
lower trace is the RF envelope. (Note that 
the fi rst key closure starts at the left edge 
of the fi gure.) Horizontal divisions are 
10 ms. The transceiver was being operated 
at 100 W output on the 14 MHz band.
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of power output, perhaps appearing after the 
antenna is tuned.

Rear Panel
The rear panel (see Figure 4) could best 

be described as uncluttered. The 13.8 V 
dc power connects via a pair of Anderson 
Powerpole connectors adjacent to the 25 A 
auto style blade fuse. Both are good choices, 
in my view. The single ANT (antenna) con-
nector is a UHF, SO-239 type, jack. The next 
row down includes a 1⁄8 inch stereo KEY or 
keyer paddle jack, two DC OUT phono jacks 
(0.5 A maximum) to power accessories, a 
USB connector that replaces the usual serial 
port, an 8 pin DIN ACC (accessory) connec-
tor and a 1⁄8 inch mono EXT SPKR (external 
speaker) connector. A usable 3 inch up-
firing speaker is included in the top cover, 
but for fixed station use most will opt for an 
external speaker.

The ACC connector currently provides a 
number of connections that many will ap-
preciate access to, including: LINE IN, LINE 
OUT, PTT, AMP KEY LINE and GROUND. The 
other three terminations are reserved for 
future use, although they are identified with 
names: CLOCK OUTPUT, ENABLE OUTPUT 
and DATA OUTPUT.

How’s it Play?
The receiver and transmitter performance 

are top notch, as shown in Table 1 and ac-
companying figures. The Eagle offers close 
in dynamic range appropriate to its ancestry, 
and more than sufficient for most applica-
tions. This is a result of the down converting 
architecture with an HF first IF architecture 
shared with the Ten-Tec Orion.1 This allows 
the use of narrow roofing filters with excel-
lent shape factor, compared to upconverting 
radios with the more common VHF first IF. 
The exact dynamic range characteristics 
achieved will depend on which roofing 
filters you select. The filters can be added 
or changed quite easily.

Roofi ng Filters
There are slots for three roofing filter 

in the transceiver — two in addition to the 
2.4 kHz filter supplied. Available roofing 
filters include 300 and 600 Hz bandwidths, 
intended for serious CW DXers and con-
testers, a 1.8 kHz for tighter control of SSB 
intermod, a 6 kHz for AM or wide SSB re-
ception and a 15 kHz roofing filter intended 

1For a discussion of the different transceiver 
architectures, see the sidebar included in 
J. Hallas, W1ZR, “Product Review — The 
Ten-Tec Omni-VII HF/6 Meter Transceiver,” 
QST, Jul 2007, p 63. Past QST reviews are 
available to members on the ARRL website 
at www.arrl.org/product-review.

for FM. Keep in mind that these filters are 
roofing filters designed to limit close in, but 
out of passband, spurious responses. 

The actual operating bandwidth is set 
by the digital signal processing (DSP) filter 
that is behind the roofing filters — automati-
cally changed as you set the bandwidth. The 
selectivity can be smoothly set using the 
dedicated one function BANDWIDTH knob 
from 100 Hz — in 25 Hz steps through the 
SSB bandwidth range to anything narrower 
than the widest roofing filter bandwidth. To 
set the bandwidth to wider than 2400 Hz for 
ESSB, AM or FM reception, you will need 
either the 6 kHz or 15 kHz filter. The choices 
go to 4, 5 and 6 kHz with the 6 kHz filter 
and all of those plus 10, 12 and 15 kHz with 
the 15 kHz filter. 

I do enjoy AM operation from time 
to time, and found that listening with the 
15 kHz roofing filter gave much more flex-
ibility than the 6 kHz “AM” filter. AM trans-
mission will work with either the 6 kHz or 
15 kHz roofing filter. While the 6 kHz filter 
provides bandwidths through the “commu-
nication” range, for most AM reception that 
didn’t have interference, such as on the AM 
broadcast band, I preferred listening through 
the wider bandwidths available with the 
15 kHz filter. 

Given the number of slots — and the fact 
that most AM operation is without concern 
over near-in dynamic range — I would opt 
for the 15 kHz filter and get FM operation 
for “free.” If it were mine, since I mostly 
operate CW, in the two free slots I would 
add the 300 or 600 Hz filter, probably the 
latter, and the 15 kHz unit for wide band-
width modes. Still, the serious CW contester 
might opt for 300, 600 and 1800 Hz. The 
phone-only op might choose 1800, 2400 Hz 
and 6 or 15 kHz. 

The CONFIGURATION menu is used to 
tell the Eagle which filters you have and 
which slot each is in. During testing a 
problem with spurious response while using 

the unshielded 15 kHz filter was resolved 
by moving it into slot 1, where it is farther 
from the offending internal signal source; 
otherwise the filter slot is arbitrary.

In addition to the tests shown in Table 1, 
the Lab tested the Eagle with the 300 Hz 
roofing filter and our close-in dynamic range 
measurements were within 1 dB of those 
taken with the 600 Hz filter. There were no 
noticeable differences between the 600 Hz 
filter and the 300 Hz filter except there is 
a loss of about 2 dB of sensitivity with 
the 300 Hz filter in line. As you adjust the 
bandwidth control, the receiver automatically 
selects the proper filter. As you approach and 
pass the 300 Hz mark and go lower, you can 
hear the volume drop.

CW Features
The Eagle includes an internal iambic 

keyer (mode B only) with a rear panel 
1⁄8 inch stereo jack for paddles. If you plug 
in a mono plug — or presumably a stereo 
plug with ring and sleeve tied together — it 
figures you must have a straight key and 
turn off the keyer. There is no provision for 
having both enabled at once.

As expected for a Ten-Tec transceiver, 
full break-in works flawlessly at any speeds 
I run at — usually below 30 WPM — and 
likely much higher. The keying is relay ac-
tuated, but the relay(s) are almost inaudible 
— I had to turn off the sidetone monitor and 
put my ear next to the radio to hear them at 
all. In order to adjust CW features, while in 
CW mode tap FNC then repeated activation 
of the MIC/SP-CW button will cycle through 
the various adjustments, such as keyer 
speed, weight, break-in delay and sidetone 
monitor level.

A full break-in keying line is available 
in the ACC connector to support keying of 
an external linear amplifier. A configura-
tion menu choice provides for selecting 
the RF CW QSK DELAY. This is used to 
delay the receive turn-on between code 

Figure 4 — The uncluttered rear panel of the Eagle.
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elements. The actual RF keying delay is 
fixed at 17 ms, which worked flawlessly 
with my elderly Ten-Tec Centaur linear in 
full break-in mode. 

SSB Features
Phone ops have not been forgotten in 

the Eagle features list. The VOX works 
smoothly. A monitor function is provided, 
the level setting sharing the front panel but-
ton and adjusted with the MULTIFUNCTION 
knob while in voice modes and switched to 
transmit. This is best used with headphones 
to avoid acoustical feedback, but is very 
handy for setting up the mic gain and speech 
processing. A single LED indicates ALC 
peak level — a workable, if not too precise 
method, in my view. The Eagle is set to 
operate with typical mics through setting 
of the front panel MIC control. If additional 
range is required, for coarse adjustments a 
screwdriver controlled MIC GAIN potentiom-
eter is accessible through a hole in the side 
of the cabinet. The default settings worked 
fine for both mics I tried. 

I was fortunate to run across a nearby 
friend calling CQ on 20 meters one Saturday 
morning. Vlad Spitzer, W1ZP, the president 
of our local club, is located just 6 miles away 
and had a signal plenty strong enough to 
evaluate the Eagle’s audio. He knows my 
voice, and said that I had good quality audio 
that sounded just like me when I called him 
using a Heil GoldLine mic with HC-5 ele-
ment. I also tried the provided Ten-Tec 702 
hand mic, which Vlad said sounded fine, but 
somewhat less like me. The Eagle does not 
offer any audio equalization, so your audio 
response will be set by the mic, or with 
external equalization if you use it.

Digital Features
The Eagle’s rear panel accessory connec-

tor provides line level audio inputs and out-
puts. The output is always available and at a 
constant line level suitable for a sound card 
line input. The audio input is only active 
if selected by the MIC button, as described 
above. As noted, the separate level adjust-
ment for the rear connector is convenient for 
setting up the sound card levels. 

I successfully operated PSK31 using tra-
ditional audio links and VOX for transmit-
receive control. A PTT line is also available 
on the accessory connector that could be 
used with a traditional sound card inter-
face device. The Eagle manual describes a 
direct USB to accessory connector adapter 
accessory that allows connection to a PC 
sound system that has USB I/O. This was 
not available at the time of our testing. The 
manual doesn’t indicate whether or not other 
ACC functions, such as amplifier keying, are 
available at the same time.

AM and FM Features
FM operation requires the optional 15 kHz 

roofing filter. Addendum B (added January 
13, 2011) describes the process by which 
CTCSS repeater access tones are supported. 
There is no indication in the manual that 
standard repeater offsets are supported at 
this point, but repeater pairs may be estab-
lished using the split function. Transmit and 
receive frequencies can individually be set 
into memory, along with the CTCSS tones. 
I didn’t have an opportunity to try FM in 
my Eagle.

AM operation worked fine, and could be 
accomplished with either the 15 or 6 kHz 
roofing filter. Other voice features, such as 
the automatic digital notch filter work as 
well in AM as in SSB mode.

Optional Antenna Tuner
Our tested radio was the 599AT model 

that includes the built in antenna tuner. The 
tuner works on 160 through 10 meters, but 
not on 6 meters. I found it was able to tune 
my various antennas on all bands — includ-
ing using my 100 foot center-fed dipole on 
160. That’s a real challenge since it has a 
very low impedance and probably a 25:1 
SWR — more than Ten-Tec promised. It 
took a couple of tries, but I was very im-
pressed it ever got it. That antenna with other 
tuners works well on 6 meters, so it’s too 
bad the Eagle tuner doesn’t tune that band.

The tuner function occurs via relays — as 
do most these days. While they are audible, 
they are not loud. The tuner may take 10 to 
20 seconds to find a solution the first time, 
but seems to remember what it did the last 
time. If you change bands with the same 
antenna and then come back, retuning isn’t 
needed. If the TUNE button is pushed, it 
tunes again, whether it needs to or not. 

If you want to bypass the tuner, a 
3 second push of the TUNE button takes it off 
line. This is very handy if you want to drive 
a linear amplifier or have matched antennas 
as well as those that need a tuner.

Standard Equipment 
and Accessories

The Eagle comes equipped with the 
 model 702 dynamic hand mic with mic clip, 
a 4 foot power cable with matching Power-
pole connector, a pair of fork terminals for 
power supply connection, a matching DIN 
plug for the accessory jack, a 3.5 mm ste-
reo plug for the key jack, a spare fuse, an 
 Allen wrench for the knobs and the 2.4 kHz 
roofing filter. The additional roofing filters 
discussed earlier are each $125. Additional 
Eagle specific accessories currently on the 
Ten-Tec website include the internal noise 
blanker (#320) at $49 and their mobile 
mounting bracket (#321) at $39. They of-

fer a recommended switching power sup-
ply (#941) at $169, as well as their line of 
speakers, table mics and headsets. At the 
time of article preparation, the USB sound 
card adapter discussed in the manual was 
not listed on their website.

A Few Notes and Suggestions
The Eagle worked as advertised, or very 

closely (see Table 1), although we did un-
cover a few issues during testing. The first 
issue we noticed occurred during spurious 
response testing. At full power output, the 
Eagle passed FCC requirements on all 
bands. We noted, however, that on 6 meters 
the second harmonic stayed at the same 
amplitude if power were reduced so that 
at lower power levels it was noncompliant. 
This might result in serious problems for 
the amateur who used the Eagle to drive 
a 6 meter linear amplifier with a reduced 
input power requirement, for example, or if 
someone enjoyed operating low power on 
6 meters to avoid interference to other 
services in the neighborhood. A hardware 
change improved the harmonic suppression 
to >60 dB at all power levels. If you think 
you will be operating under these condi-
tions, check with Ten-Tec to find out if the 
problem is applicable to your serial number, 
and if so, how they will get your radio into 
compliance,

We also had some issues with FM opera-
tion that appeared to point to the 15 kHz 
filter, but were resolved by Ten-Tec with 
firmware version V1b.795 that we down-
loaded during testing. All firmware versions 
are available on their website. 

A few other nits that might not bother 
everyone:
 The speaker wires are very short. Un-

less you are very good about remembering 
this while removing the top cover, you will 
break off the thin speaker terminal strip, 
leaving the connection hanging directly 
on the voice coil waiting for the next time 
(don’t ask me how I know!). This is mainly 
an issue while adding or changing roofing 
filters.
 I did miss having a power output in-

dication. Somehow, even though you can 
adjust the power output to any level you 
want, and the flashing LED on SSB voice 
peaks gives some assurance, I find it reas-
suring to know that signals are really leaving 
the radio.
   In the Lab, the receiver could not 

produce the specified audio output level 
of 2 W with a 4  load. At the 10% total 
harmonic distortion (THD) level of 1.3 W, 
the distortion quickly rose past 10%, in-
dicating the audio amplifier was quickly 
heating up. With an 8  load the output rose 
to 1.7 W at 10% THD, and at that level, the 
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THD did not rise but stayed steady. Based 
on this testing, for best results the Lab rec-
ommends using an external speaker with 
8  impedance.

Firmware
Ten-Tec released a couple of firmware 

updates during the review process. Each was 
downloaded and installed without difficulty 
using the USB to computer connection. This 
uses the same type of cable that connects 
your PC to a USB printer, for example. 
These are readily available — I even found 
one in my basement cable box. The same 
connection can be used to work with control 
and logging software on your PC.

The process for upgrading firmware is 
spelled out in Section 4.2 of the manual. 
Make sure that you use a recent version, 
release 1.007 or later, since the process has 
been streamlined. Once you go through the 
preparatory steps, you turn on the trans-
ceiver while holding down the A/B button 
and run the update program. The only 
mildly disconcerting aspect of the software 

Reviewed by Joel R. Hallas, W1ZR
Technical Editor, QST
w1zr@arrl.org

Ten-Tec offers a high quality headset at 
a moderate price in their new DX PRO line. 
Units are available with both stereo (model 
777) and mono (model 776) headphones, 
making them suitable for use with most 
transceivers.

In May 2011 QST, I reviewed the new 
Heil Elite headset.2 It is always tough to re-
view an amateur headset without comparing 
it to a Heil model and that is particularly true 
with this one. The headphone suspension 
and gooseneck mic boom appear virtually 
identical to those of the Heil Elite. There are, 
however, some key differences:
 We made note in the May review that 

the Heil Elite uses a new mic element with 
a flat response — designed to work with 
equalization, either in an external unit or 
within many of the newer transceivers, 
to tailor the audio response. As noted in 
Table 2, the Ten-Tec mic has built-in fre-
quency compensation (arti culation) that 
makes it sound good without the need for 
additional equalization.
 The Ten-Tec headphones have cush-

Ten-Tec 777 DX PRO Headset

2J. Hallas, W1ZR, “Heil Pro Set Elite Headset,” 
Product Review, QST, May 2011, pp 50-51.

Bottom Line
The Ten-Tec DX PRO headsets 

are the perfect choice for an opera-
tor looking for a comfortable, high 
quality boom mic headset that can 
provide fine sounding audio without 
the need for external equalization.

Table 2
Ten-Tec 777 Manufacturer’s 
Specifi cations

Microphone

Element: Unidirectional dynamic.
Frequency response: Optimized for 1.8 kHz.
Sensitivity: –80 dB ±3 dB at 1 kHz 

(0 dB = 1 V/bar at 1 kHz).
Connector: 1⁄8 inch gold plated monaural 

phone plug.

Headphones

Impedance: 22  per channel (stereo).
Frequency response: 10 Hz to 22 kHz.
Connector: 1⁄4 inch gold plated stereo 

phone plug.
Weight: 14.5 oz.
Price: 777 Stereo DX PRO, $129; 776 Mono 

DX PRO, $109; Radio specifi c adapter 
cables for Ten-Tec (also Yaesu), ICOM and 
Kenwood (also Elecraft), $19.95 each; 
R9622 mini PTT switch, $14.95; R9623 foot 
switch, $29.95.

upgrade process is that the radio shows no 
indication of progress — it looks as if it’s 
powered down the whole time, although 
the PC indicates that it is loading software. 
When finished, the Eagle magically powers 
up and briefly flashes the revision number, 
as it does each time it powers up. 

Documentation
The Eagle comes with a fairly compre-

hensive 37 page manual. The manual is 
updated with addenda following significant 
firmware changes, so you will likely need to 
download a new copy, or at least addenda, 
following a firmware upgrade. 

The manual is organized in a few different 
ways. First, the front and rear panels are de-
scribed with keyed numbers on each control. 
Unfortunately, the descriptions of the control 
functions are neither listed in numerical order 
nor alphabetically. They seem to be grouped 
by common functions, but without headings 
indicating the group. Since the multiple 
functions of each control can transcend a 
single function, it can take a search to find 

out how a particular control operates. With 
the exception of the few cases discussed 
earlier it’s all in there somewhere. There are 
also paragraphs oriented along the lines of 
how to set up to operate in different modes.

The manual covers setup and operation, 
including a basic “In Case of Difficulty” 
section. The detailed schematics (16 pages), 
programmer’s guide and other support docu-
ments are available on the Ten-Tec website. 
Also provided is a set of detailed step-by-step 
instructions on how to provide a parallel 
(–3 dB) receive antenna connection on the 
rear panel for use with a second receiver, 
panadapter or external noise blanker. It will 
take an electric drill, but many will welcome 
the opportunity. Ten-Tec notes that current 
production models include the 9 MHz con-
nector for panadapter or second receiver 
use, as well as a spare connector for the 
next accessory.

Manufacturer: Ten-Tec Inc, 1185 Dolly 
Parton Parkway, Sevierville, TN 37862; 
tel 800-833-7373; www.tentec.com; 
sales@tentec.com.

ions that fit around the ear, rather than on the 
ear, as with the Elite. The DX PRO does not 
include the cloth covers of the Elite.
 The Heil Elite includes a headset phase 

reversing switch while the Ten-Tec does not.
Otherwise, they look very much like 

peas in a pod.

An Eagle Friendly Headset
It is actually a coincidence that the re-

view of this headset is in the same issue as 
is the review of the Ten-Tec Eagle HF and 
6 meter transceiver, but it makes perfect 
sense in a serendipitous way. While many 
new transceivers do include transmit audio 
equalization making them suitable for use 
with a mic having a flat response, the Eagle 
does not. Thus the articulation built into the 
DX PRO headset’s mic would seem to make 
it a natural for operation with the Eagle as 
well as other transceivers that don’t offer 
mic equalization, or even for operators who 
just don’t want to fuss with it. 

How Do They Play?
I found the headphones very comfortable 

to wear for extended periods and enjoyed 
them both for phone and CW operation. By 
just positioning the mic boom below my 
chin, I was not bothered by it during CW 
or keyboard mode operation. It also did not 
get in the way of drinking coffee, a require-
ment for me during contest operations. The 
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1⁄8 inch drill bits. Assembly time is said to be less than one 
hour for the regular builder. Price: QRP SADL full kit, $49.95. 
QRP SADL kit without case, $41.95. QRP SADL kit with 
PC board and manual only, $24.95. For more information, or 
to order, visit www.midnightscience.com. 

COMET CAA-500 ANTENNA ANALYZER
  The CAA-500 Antenna Analyzer from Comet 
measures SWR and impedance over 
seven frequency ranges from 1.8 to 
500 MHz, including the 222 MHz 
band. The cross-needle analog me-
ter displays SWR and impedance 
continuously as you sweep the 
selected frequency range with the 
thumb wheel frequency adjust-
ment. Impedance range is 12.5 to 
300 , and VSWR range is 1:1 
to infinity. The digital readout 
is specified for 1 kHz accuracy. 
The CAA-500 has two antenna 
connectors — an SO-239 for 
1.8-255 MHz and an N female 
for 300-500 MHz. The unit is 
said to operate 12 to 14 hours 
with six AA internal batteries 
(with low battery indicator) or 
from external 8-12 V dc, 200 
mA power source. Price: $449. 
For more information, visit 
your favorite dealer or www.
natcommgroup.com.

bandwidth, will find the overall sound to be 
articulate and comfortable to listen to, even 
for long transmissions.

As with most headsets there is no PTT 
switch built in. The optional Ten-Tec adapt-

er cables — available for most current 
radios — include a 1⁄4 inch phono jack for 
a PTT or foot switch for TR switching. 
Ten-Tec offers optional hand and foot 
operated PTT switches that we did not 
have for testing — but we had good 
results using our radio’s VOX instead.

The headset comes with a very 
handy coiled cord. In its fully com-

pressed state, it is about 40 inches long 
(plus adapter cable, if used) — just right 

to go between my usual operating posi-
tion and the transceiver front panel. It can 

extend to at least 9 feet without putting too 
much strain on the curls. No more get-

ting this cable stuck in my swivel 
chair wheels. 

Manufacturer: Ten-Tec Inc, 
1185 Dolly Parton Parkway, 

 Sevierville, TN 37862, 800-833-7373; 
www.tentec.com; sales@tentec.com.

receive sound quality was excellent — even 
while listening to loud classical music from 
the stereo system.

The unidirectional dynamic mic 
also worked very well during phone 
operation. I could tell by listening 
to the transceiver’s monitor that the 
articulation was accomplishing its 
purpose — providing crisp clear 
communications quality speech. A 
removable blast screen is provided 
to help reduce wind or syllabic 
noise. The boom positioned the mic 
just forward of the left corner of my 
mouth — a good spot to avoid direct 
frontal overdriving. 

Once again, I called on Dick Kalt, 
W1FYI, for his assessment. Dick, a profes-
sional broadcaster, lives about four miles 
away and, with our Yagis pointed at each 
other, we had excellent signal to noise ratios 
each way on 20 meters. Dick agreed that the 
mic with no additional equalization sounded 
nicely articulated and was pleasant to copy. 
He went on to say that anybody listening, 
especially using a wide (to 3.3 kHz) receive 

XTAL SET SOCIETY QRP STEP ATTENUATOR 
AND DUMMY LOAD KIT
 This step attenuator is designed to be placed in-line between 
a QRP transceiver and antenna to reduce the output power in 
steps to find the lowest power needed to maintain contact. It 
includes a bypass switch for reception and/or full power op-
eration. Three 6 dB and one 3 dB power attenuator pads are 
provided, so a 5 W signal can be reduced in 15 half-power 
steps to as low as 0.2 mW. A 5 W dummy load is included for 
bench work or comparison with an antenna. An LED power 
indicator, adjusted to emit light at or above about 40 mW, 
samples the output of the line of attenuation pads and can be 
used with the pads to provide a rough estimate of transmitter 
power. Maximum power input is 5 W. The full kit includes 
parts shown and case. Assembly requires pliers, screw drivers, 
solder, soldering iron, masking tape, drill and 9⁄32, 5⁄32 and 

New Products
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QWayne, WA4WZP, asks: Since I 
received my license in 1965, most of 

my activity has been on VHF and UHF. 
On those frequencies, I was able to have 
all parts of my antennas up in the clear. 
In my current location, I have almost no 
room for antennas — and those I have 
need to be of the stealthy type — so I am 
learning new stuff!

I want to get active on 20 meter PSK31. 
My plan for a 20 meter antenna is to build 
the “Flag Pole Vertical” as shown in the 
March 2011 issue of QST.1 I have no ex-
perience with HF verticals so I have done 
some research, but can’t find answers to 
a several things. 

I know ground radials are needed for a 
1⁄4 wave monopole, but does it make a differ-
ence if they are buried in the ground or can 
then be on top of the ground and covered 
by grass? If they need to be buried, how 
deep should they be? Is there any difference 
between using bare copper or insulated 
copper? Will aluminum wire work? 

Another question: The vertical portion 
has to be insulated from the ground, but 
does it make a difference if the bottom of 
the vertical is 2, 6 or 12 inches above the 
ground?

ALet me offer a suggested reading to 
add to your research. The March 2010 

issue of QST has an article by Rudy Severns, 
N6LF, on radials for vertical monopoles.2 
His article is based on carefully measured 
data. It is actually a condensed version of 
the key points provided in a seven part series 
he wrote for QEX, and I think it provides a 
definitive answer to many of your questions 
— particularly about the length and quantity 
of the radials.

First, there are two major categories of 
radials — elevated and buried or on-ground 
radials. The key differences are summarized 
below:

 A small quantity of elevated resonant and 
insulated radials is as effective as a large 

number of buried or on-ground radials. 
These should be a quarter wave long and 
insulated and built just like an antenna — 
think “ground plane” antenna, as used on 
VHF. These only need to be a foot or so 
above ground — but watch for lawnmowers 
and pedestrians! 

 Buried or on-ground radials. These do not 
need to be resonant, and there is little differ-
ence between them. If the ground is not very 
conductive, on-ground may be somewhat 
better; if highly conductive, buried may 
be somewhat better. So it may depend on 
when it last rained. A popular approach is 
to use metal staples, perhaps made from coat 
hanger wire, to hold the radials on the surface 
and below the lawn mower blade. After a 
season or two they should be kind of buried. 

Unlike the elevated case, buried or on-
ground radial length is not critical, although 
Rudy found that the traditional four 1⁄4-wave 
on-ground radials don’t work as well as 
would putting the same amount of wire into 
more shorter radials. As more are added, they 
can be longer. Rudy found that eight 
0.2 wavelength radials were within (extrapo-
lating between his data in Figures 1 and 2) 
about 1 dB of 60 1⁄4-wave radials, when used 
with a 1⁄4-wave vertical such as you plan. 
Using 16 1⁄4-wave radials get you within a 
few tenths of a dB. 

The height of the base is not critical in 
most respects — however, the monopole 
really starts at the ground. So if you feed it 
a foot off the ground it will be sort of like 
an off-center fed dipole. The portion above 
the feed point may need to be shortened by 
that foot to be resonant. 

Aluminum or copper wire will work. I 
would avoid steel — unless copper clad. 
Insulated wire will also work as a radio 
ground, but bare wire in the soil may be 
better for lightning protection. It’s not a bad 
idea to have an arrester at the base.

QVictor, K3SHD, asks: Although I have 
had my VHF handheld transceiver for 

a number of years, I just noticed something 
I do not understand when I swapped bat-
tery packs. The radio is marked with an 
FCC Part 15 compliance and conditions 

that other devices must carry. It includes 
the conditions that it may not cause harmful 
interference and that it must accept any 
interference received, including interfer-
ence that may cause undesired operation. 
Why is this radio demoted to the status of 
a Part 15 device if it is operating properly 
and either causes or receives interference 
when used in any allocated Amateur Radio 
bands in which Amateur Radio has either 
a secondary or primary allocation status? 
Is it really a Part 15 device?

AIt is not a Part 15 device, but some of 
its functionality may be covered under 

Part 15. While the typical FCC Part 15 
device is a limited low powered unlicensed 
radio system that must put up with interfer-
ence from licensed spectrum users, and can’t 
cause harmful interference to them, there 
are some special cases. One that may be the 
reason your handheld has the notification is 
if it includes a scanning function. Scanning 
receivers are required to emit no more RF 
than Part 15 devices and require the Part 15 
sticker notification. Any such limitations 
only apply to the scanning function, not 
the radio transmission and reception func-
tionality, which is covered under FCC Part 
97 — the rules that govern Amateur Radio.

Another place you will sometimes see 
Part 15 notification is on equipment with 
serial connectivity intended to connect to 
PCs. PC peripherals are required to meet 
Part 15 standards and from the point of view 
of the FCC, the radio looks like a computer 
peripheral device. The Part 15 notice only 
applies to that function, not the entire radio. 

QKen, KF8OR, asks: I’ve seen a lot 
of info published on the differences 

between vertically and horizontally polar-
ized antennas for VHF, especially 2 meters. 
However, what would happen if I mounted 
my commercial vertical half wave antenna 
25 feet above ground as a horizontal an-
tenna, instead of a vertical antenna? Would 
it still exhibit gain, and what would the 
directional pattern look like?

AYes, it should work fine — as an end 
fed half wave horizontal antenna. The 

vertical and horizontal free space patterns 
would switch, so it would no longer be 

1Ed Esborn, K1UQE, “A 20 Meter Flagpole,” 
QST, Mar 2011, p 52. 

2R. Severns, N6LF, “An Experimental Look at 
Ground Systems for HF Verticals,” QST, Mar 
2010, pp 30-33.

THE DOCTOR IS IN

W1ZR

Joel R. Hallas, W1ZR  QST Technical Editor  jhallas@arrl.org
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omnidirectional, but rather would have a 
dipole-like azimuth pattern (see Figure 1). 
It would be most useful working CW or 
SSB stations — they mostly use horizontal 
while 2 meter FM stations use vertical po-
larization. There will be considerable loss 
working between horizontal and vertical 
antennas, although you likely will still be 
able to get into local repeaters — I can with 
my horizontal Yagi, for example.

QAl, WA2VJL, asks: I have a commer-
cial multiband (20 through 6 meter) 

vertical monopole on my roof, about 20 
feet above ground mounted on a tripod. 
If I install another one of the same type, 
mounted the same way on the same roof, 
about 25 feet from the present one, will it 
provide any benefit? The present one is on 
the south end of the roof, and the new one 
will be on the north end of the roof. If it 
will do some good, how would I hook them 
up with one coax to the station?

AIt all depends on what you are looking 
for. Your current single monopole will 

have an omnidirectional azimuth pattern on 
all its bands. Antenna gain results from a 
redistribution of energy toward particular 
directions — much like putting a reflector 
behind a flashlight bulb. What you can do 
with two spaced vertical elements is shift 
the radiation pattern to get gain in some 
directions and loss in others.

The most straightforward way is to feed 
the pair in phase. This requires that you 
have a coax T connector somewhere with 
one port going via coax to the radio, and the 

other two ports going to the antennas. It is 
critical that the lengths from the T to each 
antenna be the same.

With this arrangement, you will get an 
east-west bidirectional pattern with nulls 
going north and south on 15 and 17 meters. 
On 20 meters the spacing is too close for 
deep nulls, but you will still have a stronger 
signal to the east and west. On 12 meters, 
the pattern has major lobes to the east and 
west with smaller lobes to north and south. 
Ten meters will have a cloverleaf pattern — 
almost equal in four directions with nulls 
between. The pattern on 6 meters is a real 
mess with lots of lobes.

The gain at the pattern peak compared to 
a single antenna will be as shown in Table 1.

Keep in mind that a 6 dB change is equal 
to 1 S-unit on a calibrated S-meter. Also 
keep in mind that the bands with nulls will 
be down perhaps 20 dB in the direction of 
the nulls. This only makes sense to me, if 
you wish to work to the east and west and 
don’t care about the north-south direction. 

If your antennas are really 50 , the 
combined port of the T will be 25 . That 
would be a 2:1 SWR — not too terrible, but 
it could be on the edge of the radio having 
problems — so you may need a tuner on at 
least some bands.

If you run equal length coax to the sta-
tion, you could switch to just one antenna 
to fill in the pattern — that might be viable. 
You could also get exotic and switch to out 
of phase connections. This will give you a 
figure eight pattern to the north and south. 
Unfortunately, it is much more complicated 
to make happen — the impedances of the 
two coupled antennas will be different if 
out of phase, so it will be hard to get equal 
currents (not a problem with in-phase). Also, 
the half wave line section required to switch 
one antenna to 180 degrees out is a different 
length on each band.

QRonald, KØIC, asks: When I tune my 
antenna, I tune for maximum power 

out on the meter in my manual antenna 
tuner. I use a nominal 100 W PEP output 
transceiver and the tuner says I have about 
300 W going out when I tune for maximum 
output. Am I doing something wrong by 
tuning that way with a solid-state transmit-

ter? I used to work in AM broadcasting and 
I was told that was the best way to tune.

AWith your broadcast transmitter, you 
were tuning into a matched antenna. 

The only variables were those associated 
with the transmitter output network. In that 
case maximum output meant maximum 
power to the antenna. This is a very different 
situation from your present configuration. 

The antenna tuner is a variable impedance 
matching device and will present a wide 
range of impedances to the transmitter — 
most beyond its specified range. You thus 
have a real potential of doing damage to the 
output circuit if you just look at the forward 
power. The net power going to the antenna 
is the forward power minus the reflected 
power. Thus you want to maximize the dif-
ference — usually found at the point at which 
the reflected power is lowest. The higher the 
mismatch, the higher the indicated forward 
power — most of which is dissipated in the 
tuner and transmitter — not the antenna.

The best way to adjust a tuner is to first 
do it with an antenna analyzer on the radio 
port and adjust it for an impedance of 50  
resistive at the desired frequency. Then hook 
it to the transmitter and adjust for desired 
power output using the transmitter controls. 
Most modern transceivers don’t have any 
tuning controls, but vacuum tube equipment 
did. You then check to make sure the tube 
plate current is within ratings.

To tune with a modern transceiver, first 
find an unused frequency near the one you 
want to use. Then find a way to reduce the 
power to the minimum needed to indicate 
some REFLECTED (not FORWARD) power. 
This will usually be around 5-10 W. Some 
transceivers have a TUNE button that does 
this painlessly. Now tune the antenna tuner 
to minimum reflected power, likely 0 W or 
close. Then increase the power to the usual 
range and trim adjustments a bit, if needed 
to still indicate minimum reflected power. 
Now almost all of your power will be going 
to the antenna where you want it.

Make a tuning chart for each band 
showing the tuner knob settings for every 
antenna. That way, you can quickly get 
very close every time you change bands. On 
mine, I have a notation of the settings every 
100 kHz on a spreadsheet that I print out. 
That way, if I add or change an antenna, it 
is easy to update my “cheat sheet.”
♦Anyone interested in helping with a study of 
HF noise as a function of height above ground 
please contact Kai Siwiak, KE4PT, at ke4pt@
amsat.org.

Figure 1 — Free space azimuth pattern of 
a horizontal half wave antenna. Note that 
radiation is horizontally polarized — not 
optimum for most FM work. The effects 
of a coax feed line hanging vertically will 
reduce the depth of the nulls and provide 
some vertically polarized signal, if not 
attenuated by a choke at the feed point.

Table 1
Peak Gain of Two Element Vertical 
Phased Array with In-Phase Elements
Band Gain Over Single   
(meters) Element (dB)
10 4.2
12 4.8
15 4.32
17 3.7
20 2.7

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. 
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What do Automatic Antenna Tuners Do 
For Us and How Do They Do It?W1ZR

GETTING ON THE AIR

First, we should take a moment and dis-
cuss what it is that we mean by antenna tuner. 
As many have pointed out over the years, that 
name is really a misnomer — antenna tuners 
don’t really tune antennas. What antenna 
tuners do is transform the impedance of a 
load — perhaps that of an antenna system — 
to that desired by a source, perhaps a radio 
transmitter or transceiver.

An antenna tuner (we will stubbornly con-
tinue to use the term since it is in common use) 
can perform this function in a number of ways. 
Perhaps the most commonly encountered is 
one that uses adjustable inductors and capaci-
tors in an L network as shown in Figure 1. 

Why Do We Need an Antenna Tuner?
To transmit radio signals, you need a 

transmitter, often the transmitter side of a 
transceiver — a combined transmitter and 
receiver — and an antenna. Note that we did 
not mention antenna tuners, a device that often 
goes between the transmitter and antenna. This 
is because, strictly speaking, an antenna tuner 
isn’t necessary, at least not in all cases. The 
antenna tuner is only required if the transmit-
ter can’t put its output power into the antenna 
because of an incompatibility between them.

Radio Incompatibility?
A radio transmitter comes with a set of 

specifications. For proper operation, the 

Figure 1 — L network antenna tuner 
confi gurations. If the capacitor is switched 
to the left end of the inductor it will match 
impedances lower than the Z0. If switched 
to the right it will match higher impedances. 
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Figure 2 — In this case, the tuner is at (or inside) the radio and connected directly to the 
antenna. If a match can be found, all the transmitter power will go to the antenna, except 
for a small amount that is lost in the tuner.

owner is responsible to ensure that the 
requirements listed in the specifications 
are met. Some are straightforward, such as 
“power required: 13.8 V dc at 20 A max.” 
If we plugged such a radio into a 120 V ac 
outlet, we wouldn’t have a right to expect it 
to operate properly — in fact we might expect 
to see smoke and flames. We would need an 
intermediate device, called a power supply, 
to transform the 120 V ac in our outlet to the 
13.8 V dc our radio wants.

The compatibility issue we will be con-
sidering here is one relating to the ANTENNA 
IMPEDANCE specification. While not all 
transmitter specifications include an explicit 
antenna specification, most will say something 
such as ANTENNA IMPEDANCE: 50 (Unbal-
anced) or possibly ANTENNA IMPEDANCE: 
50  (Unbalanced) with SWR of 2:1 or less. 
These specifications indicate the load that the 
antenna system must present to the radio for 
proper operation. As with the power supply, 

if the antenna doesn’t meet the specification’s 
requirements, we might need an intermediate 
device — in this case, an antenna tuner.

So What’s the Problem?
It would seem that we can solve our 

incompatibility problem by just buying (or 
building) an antenna that has a compatible 
specification of a 50  resistive impedance 
and connecting it to our radio. This is quite 
true, and can be very successful — within 
certain constraints. This compatible case is 
referred to as a matched system. Unfortu-
nately, the real world rears its ugly head in 
a few ways:
The biggest issue is that most anten-

nas will exhibit their design impedance on 
a single frequency. This is not an issue with 
many radio services — broadcast stations, 
for example — that operate on a single as-
signed frequency. Some services, such as the 
Amateur Radio Service, however, can operate 
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variable capacitors and rotary inductors. This 
usually takes a few seconds. Many tuners 
memorize the settings to serve at a starting 
point to speed the process the next time. 

Some tuners, including many automatic 
tuners that are built into radios, only claim 
to be able to transform impedances within a 
3:1 SWR range. Others, that I call wide range 
tuners, claim to be able to transform any 
impedance with up to a 10:1 SWR to 50 . 

The 3:1 tuners are intended to match 
systems that are just at the edge of their 
operating range. 

Tuning an Automatic Tuner
As its name implies, tuning an automatic 

tuner should be, well, automatic. If it’s a tuner 
that is part of the radio, or designed to operate 
with the radio, there is likely a TUNE button 
that reduces power, sends a carrier on the 
desired frequency and then forces the tuner 
to tune. Many after-market automatic tuners 
first measure the frequency and try the set-
tings that worked the last time you used that 
frequency, or one close to it.

If the tuner is one that is not designed to 
work with the radio, you generally will need 
to initiate the process in some way. In many 
cases, if a transmitted RF signal is sent to the 
tuner it will measure the SWR and automati-
cally initiate the tuning process if it needs to. 
There are two concerns here: 
Many tuners want adjustments to be 

made at reduced power to avoid burning 
relay contacts. 
Reduced power should also be used dur-

ing tuning to avoid potential transmitter dam-
age from trying to feed a mismatched load, 
as well as to reduce interference to others.

You will need to find a way to easily 
reduce power for tuning. Some radios do 
exactly that with a TUNE button. Pushing 
the TUNE button on my transceiver sends a 
reduced carrier out of the transmitter until 
I push it again. If you don’t have a TUNE 
button, you may need to manually reduce 
power and then hit a key to send a signal. If 
your transmitter supports AM voice, it will 
usually put out a carrier of about 25% of full 
PEP when keyed, so that is a possibility as 
well, although that is usually somewhat more 
power than desired.4

Want to Learn More?
Check out our new book, The ARRL Guide 

to Antenna Tuners — it has the full story 
on manual and automatic tuners of all 
flavors.5

1J. Hallas, W1ZR, “The Real World Meets Your 
Real Antenna,” QST, Apr 2010, pp 47-48.

2In addition to these two resistive values, there 
is a whole set of combinations of resistive 
and reactive impedance components that will 
also result in an SWR of 2:1.

3D. Walraven, K5DVW, “Understanding SWR by 
Example,” QST, Nov 2006, pp 37-41.

4If there is a mic connected to the radio, to be 
safe do this only in the voice portion of the 
band.

5J. Hallas, W1ZR, The ARRL Guide to Antenna 
Tuners, available from your ARRL dealer or 
the ARRL Bookstore, ARRL order no. 0984. 
Telephone 860-594-0355, or toll-free in the 
US 888-277-5289; www.arrl.org/shop/; 
pubsales@arrl.org.

Figure 3 — In many cases, a 
transmission line is between 
the tuner and the antenna. 
Note that while the tuner may 
fi nd a match and the radio 
may be happy, if the SWR on 
a coax transmission line is 
high, signifi cant power could 
be lost in the mismatched 
transmission line.

Figure 4 — In this case, a remote 
automatic antenna tuner is mounted at 
the antenna. If a match is found, the loss 
in the transmission line will be that of a 
matched system — generally much less 
than for a mismatched line — and most of 
the power will be radiated by the antenna.

anywhere within assigned bands. Shifting 
frequency from one end of the band to the 
other, or between bands, will generally result 
in a significant change in antenna impedance.
A real antenna is always installed at 

some height above the local terrain. The 
electrical properties of the soil and the height 
above ground will have a significant impact 
on antenna impedance.1 For example, perhaps 
the simplest antenna, a resonant center-fed 
half wave horizontal dipole has an imped-
ance that varies from around 40 to 100  as 
it moves from 0.1 to 0.35  (wavelengths) 
above ground.

What Happens if the Radio and 
Antenna Aren’t Matched?

Most radios can tolerate a certain amount 
of mismatch from an antenna system. This is 
often specified in terms of standing wave ratio 
(SWR), a measure of mismatch. Often the 
allowed value is 2:1; which, for a 50  sys-
tem, would represent resistive values of 25 or 
100  (50/2, or 50 × 2).2,3 Note that while the 
radio will operate without damage at this 
level of mismatch, it may not operate quite as 
well as if it were matched.

A mismatched load impedance in early 
solid state transmitters could result in dam-
age to components in the power amplifier 
stages. Modern transceivers have foldback 
circuitry that senses the mismatch and reduces 
transmitter power to avoid damage. Note that 
while the transmitter will not be damaged, and 
still can be used, it will put out less power, 
sometimes beginning to fold back at an SWR 
as low as 1.5:1. This may be why our 100 W 
transmitter actually puts out 25 W.

So What Can We Do?
Perhaps not surprisingly, one solution to 

this issue is something that is generally called 
an antenna tuner. The antenna tuner is a vari-
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able impedance transforming device that can 
transform the impedance of an antenna system 
so that it appears to the transmitter as a 50  
load, while causing almost all of the trans-
mitter power to be delivered to the antenna 
system, just as if everything were matched. 

As shown in Figure 2, the antenna tuner 
can be placed directly at the transmitter 
and connect directly to an antenna. In many 
cases, a transmission line is used between 
the transmitter and the antenna. A transmis-
sion line is frequently used if the transmitter 
and antenna are not in the same place. As 
shown in Figures 3 and 4, the antenna tuner 
can be placed at either the antenna end or the 
radio end of a transmission line interconnect-
ing the radio and antenna. It could even be put 
at an intermediate point.

What the Tuner Does
By adjusting the values of the L and C 

in the tuner, we can often find a setting that 
will transform the antenna system impedance 
to the value that the radio wants to see. The 
range of transformable impedance values de-
pends on the design of the tuner and again can 
be ascertained by looking at its specifications. 

In an automatic antenna tuner, relays con-
trolled by a microprocessor try to quickly find 
a combination of L and C values that will re-
sult in a match. Some tuners use motor driven 
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In last month’s column we discussed some 
simple circuits to detect RF, beginning with 
that most ancient of detectors, the Branly co-
herer.1 This month, we continue our journey 
of detection, changing emphasis, as we do, 
from voltage to current.

Field Strength Meter
We suspended operations last month after 

touching on RF voltage probes and peak 
detectors as examples of envelope detectors. 
Another useful example is the field strength 
meter (FSM). In its simplest form, the FSM 
is just a wideband, untuned AM envelope 
detector with a meter to show relative field 
strength. As such, it can be used for go/no-go 
testing and general better or worse evaluation. 
These are the most common type of FSM, 
often found at hamfest flea markets for a few 
dollars — don’t pass up that bargain.

If you use the ARRL’s QST online ar-
chives, read the article “Learning to Use Field 
Strength Meters” by W1FB.2 It presents an 
increasingly capable series of passive (pow-
ered only by the detected signal) and active 
(amplified) instruments. The author presents 
a method for calibrating an FSM and shows 
how to use it for various useful tasks. We’ll 
present another such task a little further on.

RF Sampler
An RF sampler is not a box full of RF 

candies, but a method of extracting a little bit 
of one’s transmitted signal for measurement 
or observation. The goal of an RF sampler is 
to provide a signal that is an exact replica of 
the much more powerful signal, but without 
affecting the transmitter through loading or 
adding of unwanted reactance. 

The voltage divider method places a high 
value two-resistor series string (R1+R2) 
across the feed line being sampled with one 
end of the lower value resistor (R2) con-
nected to the common side of the line. The 
voltage out of the divider VOUT = VIN × 
R2 / (R1+R2). If R1 = 9 × R2, the output 

Figure 1 — The “IsoTee” is made by removing and shortening the center pin of a UHF 
Tee connector. A slot is fi led or cut into the pin to allow it to be seated with a small 
screwdriver. If a PL-258 barrel adapter is inserted, the combination creates a small 
coupling capacitance, CS, for sampling a signal in the main feed line.

1All previous Hands-On Radio experiments 
are available to ARRL members at 
www.arrl.org/hands-on-radio.

2D. DeMaw, W1FB (SK), “Learning to Use a 
Field Strength Meter,” QST, Mar 1985, 
pp 26-29.

 voltage is 1⁄10 the input voltage. Voltage divid-
ers look simple but at high power, the voltages 
encountered require high voltage resistors that 
are large enough to limit their effectiveness 
at high frequencies. For that reason, voltage 
dividing samplers are generally limited to 
low power uses.

Capacitive couplers extract a portion 
of the signal through a very small value of 
capacitance, usually a few picofarads. This 
can be done by connecting a leaded capacitor 
directly to the line or as in the novel IsoTee 
variation shown in Figure 1. The shortened 
center pin of the IsoTee does not make a 
connection with the contact of the mating 
connector, creating instead a very small value 
of coupling capacitance, CS, between the end 
of the shortened pin and the center conductor 
of the inserted connector.

Because the reactance of CS decreases 
with frequency, without some kind of oppos-
ing compensation the amplitude of the sample 

relative to the sampled signal will increase 
with frequency. For this reason, capacitive 
couplers are generally only used for relative 
and not absolute measurements.

Current Transformer
An even better method of coupling in-

volves no contact — less worries about high 
voltage — and provides a relatively constant 
coupling over a wide frequency range. A 
magnetic coupler uses a current transformer 
to sample the current in the main feed line 
instead of voltage.

We’re all used to power transformers and 
the equation that relates primary and second-
ary voltages: VSEC = VPRI × n, where n is the 
secondary to primary turns ratio, nSEC / nPRI. 
A current transformer has the same structure 
of primary and secondary windings and the 
magnetic core, so what’s different about it?

In our usual uses of transformers the pri-
mary is hooked up to a voltage source with a 

NØAX

HANDS-ON RADIO

H. Ward Silver, NØAX  712 Jefferson St, St Charles, MO 63301  n0ax@arrl.org
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very low internal impedance, such as the ac 
power line. The intent is to transfer power 
from the primary circuit to the secondary cir-
cuit and the load presented to the primary by 
the secondary winding is significant. Under 
such circumstances, the current in both wind-
ings is determined by the secondary load. 

A current transformer is used differently 
in that its primary is connected to a source 
of current and very little power is transferred 
from primary to secondary. The primary often 
consists of a single turn formed by a wire 
passed through the center of a toroid core on 
which the secondary is wound.

This results in a fairly high turns ratio 
and, if moderate to low impedances are con -
nected to the secondary, the impedance pre-
sented to the primary winding is low. As a 
result, there isn’t much voltage drop across 
the primary — in fact the primary circuit is 
affected very little and the secondary current 
is then determined almost entirely by the turns 
ratio: ISEC = IPRI / n and the voltage across 
the secondary is determined by the secondary 
load, VSEC = (IPRI / n)  RLOAD.

Because the two windings are completely 
isolated, current transformers are used in 
power systems to sense current without hav-
ing to contact the high voltage conductors. 
Clamp on meters are common examples 
of current transformers. This sounds like a 
good way to sense RF in a high power circuit, 
doesn’t it?

RF Current Probe
If you are just looking for a relative 

indication of RF current, such as when you 
are hunting common mode current on cable 
shields or current on ground wires, you can 
make your own clamp-on RF current probe 
using a split core ferrite bead and an inexpen-
sive field strength or SWR meter as shown in 
Figure 2. Wind the secondary turns through 
the central hole — do not twist them together. 
Outside the core, twist the wires together to 
hold the winding on the core and reduce RF 
pickup that is not from the primary wire. Slip 
the core over the current carrying conductor 
and snap it together.

Figure 3 — By using a well designed 
current transformer, this simple RF 
current probe provides repeatable, 
consistent performance over the MF and 
HF amateur bands. A germanium diode at 
D1 will provide the most sensitivity. At (A) 
the schematic, at (B) the transformer.

Figure 2 — A 
garden variety 
fi eld strength 
meter (or SWR 
bridge) can 
provide enough 
sensitivity to 
make a relative 
display of RF 
current from 
a split core 
ferrite current 
transformer.

The exact mix of the core is not important 
as you are simply trying to convert current in 
the primary to a signal in the secondary. A 
core intended for RFI suppression such as a 
RadioShack 273-105 will work fine, as will 
the garden variety field strength meter or 
SWR bridge — just experiment with sensi-
tivity settings until you are able to detect the 
current. This cheap and easy sensor makes 
a great RF current sniffer. Don’t expect ac-
curacy or repeatability.

If you are willing to put a little more effort 
into creating a wideband RF current probe, a 
design by Tom Rauch, W8JI (www.w8ji.com/
building_a_current_meter.htm) may be just 
what you need. Figure 3 shows the circuit of 
the probe and the final assembly. 

T1 is the current transformer, consisting of 
a T-157-2 powdered iron core with a 20 turn 
secondary, resulting in a current ratio of 20:1 
(1 A in the primary results in 50 mA in the 
secondary). D1 and C1 form the detector with 
the current meter and calibration resistance 
making up the low-pass filter’s load resistance 
as discussed in the previous column’s section 
on envelope detectors. C2 provides additional 
filtering.

Tom notes that for consistent performance 
over a wide range, it’s important to keep leads 
short and minimize stray capacitance. For this 
reason, the toroid core and simple circuitry 
are simply glued to the back of the meter with 
the calibration resistor’s screw adjustment 
exposed. (Tom’s website explains how to 
calibrate the current probe.)

The toroid must be slipped over the an-
tenna or radial wire to be tested, but the design 
gives very consistent results over a wide fre-
quency range (1.8 to 30 MHz). If you would 
like to try your hand at a clamp-on style RF 
current probe, check out the design by Lyle 
Koehler, KØLR at www.nutstreet.net/k0lr/
currprob/currprob.htm.

The current transformer style of RF cur-
rent probe also makes a good RF sampler as 
exhibited in the May 2011 QST Technical 
Correspondence item, “A High Power RF 
Sampler,” by Tom Thompson, WØIVJ. The 
sampler is made so that it can be permanently 

installed in a coaxial feed line and the output 
sample is approximately 40 dB below that in 
the main feed line of a 50  system. 

RF Ammeter
The final RF detecting device we will 

review is the RF ammeter. These special 
meters were once very common but are now 
mostly used by AM broadcast stations and 
new ones are quite expensive. Nevertheless, 
you will find used RF ammeters for sale 
through surplus dealers and at hamfests and 
online auction sites. (Be sure you are buying 
an actual RF ammeter — it’s not uncommon 
for meters labeled “RF Amps” to actually be 
simple current meters calibrated for use with 
an external sensing unit.)

The thermocouple RF ammeter is really 
a sensitive voltmeter across a low resistance 
thermocouple. (The thermocouple must 
also have low resistance with respect to the 
antenna or feed-line circuit through which 
the current is flowing or it may affect the 
current magnitude.) Current flowing through 
the thermocouple creates a voltage that is 
then displayed by the meter. A hot wire RF 
ammeter uses the mechanical expansion of a 
heated wire to change the deflection of the 
meter needle. RF current flowing in the wire 
creates the heat.

Ralph Hartwell, W5JGV, has devised his 
own style of RF ammeter based on the enve-
lope detecting properties of Schottky diodes. 
You can learn more about Ralph’s approach 
at w5jgv.com/rfa-2/rfa-2.htm.
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needle nose pliers and 1⁄8 inch drill.
First, remove the chrome clip handles 

from the binder clips to permit access for 
marking the hole locations. The second step 
is to align the binder clips on the control head 
mounting frame and mark the location on the 
clips where to drill the holes. Next with the 
1⁄8 inch drill bit, drill the holes. 

Use the hardware to attach the binder clips 
to the back of the mounting frame (see Figure 1) 
Note: Do not over tighten the screws flattening 
the curvature of the binder clip. This curvature 
is what provides the force to hold the radio 
control head on the air vent louvers. 

Once the binder clips are securely fastened 
to the mounting frame (see Figure 2) we are 
ready to reattach the lower clip handles to the 
binder clips. These clip handles are used to 
attach the completed assembly (control head 
and mounting frame) to the vent louvers. 
With the clip handles attached to the binder 
clips it’s easier to clip or remove the assem-
bly to the louvers. These clip handles can be 
removed once the assembly is attached to 

the vent for a cleaner look. I keep my clip 
handles attached so I don’t lose them.

Now we are ready to attach the com-
plete assembly to the air vent louvers. 
Simply squeeze the binder clip handle 
to open the clips slightly and slide the 
assembly over one vent louver. That 
completes the job as you can see in 

Figure 3 showing mounted head on car 
air vent. — 73, David Lopez, N6RI, 
424 Las Riendas Dr, Fullerton, CA 
92835, lopezd2@sbcglobal.net

HINTS & KINKS

Steve Sant Andrea, AG1YK   Assistant Editor  h&k@arrl.org

AG1YK

RECYCLED SPEAKER HOUSING
Need a quick speaker cabinet? Try using 
a 25 pack CD-ROM case. It does a nice job 
and was simple to build. For grille cloth I 
used porous-nonadhesive shelf liner. The 
audio wire is brought out through the center 
to simplify screwing the case together. I 
have not put any sound deadening material 
inside since the sound quality is pretty good 
without it. — 73, Thomas Hart, AD1B, 54 
Hermaine Ave, Dedham, MA 02026, tom.
hart@verizon.net

FT-857 AIR VENT MOUNT
I wanted to mount my Yaesu FT-857 trans-
ceiver’s control head someplace on my car 
dashboard and not obstruct my radio, GPS 
or any other dashboard function. I bought 
the Yaesu YSK-857 separation kit but the 
kit does not come with a means to attach the 
control head to the dashboard. I looked into 
other kits that are specially designed to at-
tach to car cup holder or the air-conditioning 
vents, but this was added cost.

The following design was a solution I 
found that would not add any cost. It requires 
two binder clips and four #10 nuts, screws 
and washers. You’ll also need a screwdriver, 

WHIP ANTENNA WEATHER GUARD
The second week of December of 2010 
found most of my part of Tennessee under a 
freezing rain watch. “No big deal,” I thought 
to myself, as this was going to make for an 
excellent excuse to sit in a nice warm shack 
and cruise 40 and 30 meters. Unfortunately, 
my plans were cut drastically short when I 
did a quick SWR check before hitting the 
airwaves and found that there was no combi-
nation of transmatch settings that was going 
to overcome a suddenly high SWR.

A glance out the window confirmed that 
the antenna was still erect but the weather 
was bleak. A quick trip to the backyard 
confirmed my suspicions. Ice had already 
formed on the antenna bracket, effectively 
shorting the loaded whip to the grounded 
base plate. A couple of whacks with the back 
of a crescent wrench broke off the existing 
coating of ice. A quick re-check of the SWR 
proved that the ice had been the culprit. But 
the precipitation was increasing and unless 
I wanted to make a trek to the antenna once 
an hour, I had to do something.

Sitting back down at my desk and ponder-
ing my options, I took a long draw from a 
plastic bottle of my favorite soft drink and 
sat back for a moment. As I gazed at the 
bottle, it struck me that the top of the bottle 
somewhat resembled an umbrella. It was 
then that I had my weather guard epiphany. 
Put the umbrella on the antenna.

I started by taking a pair of paramedic 
shears and cutting the top off of a two liter 
soda jug, being careful to make as even a cut 
as I could. I then removed the loaded whip 
from my ground-mounted mast and brought 
it into the shack. My initial thought was to 
drill a hole in the regular cap of the bottle 
that was just a hair smaller than the diameter 
of the antenna, and then force it over the rod, 
allowing me to “screw” the shroud I’d made 
from the bottle top onto it. 

Unfortunately, no matter how slowly or 
carefully I tried to do it, the caps kept split-
ting. [A step drill might do better here — Ed.] 
My next thought was to use electrical tape. 
I set the antenna through the neck of the 
bottle top and marked where the top of the 
shroud sat. From that point, I began to wrap  
the rod with the tape, gradually building up 

Figure 3 — Mounted radio controller head 
with clip handles attached.

Figure 2 — Controller head ready to be mounted to 
the air vent louvers.

Figure 1 — Binder clips attached to the 
mounting frame.

DAVID LOPEZ, N6RI

DAVID LOPEZ, N6RI

DAVID LOPEZ, N6RI
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Figure 4 — The soda bottle antenna 
shroud over the end of the 40 meter 
resonator.

STEVEN ROBESON, K4YZ
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snap. I then did the same at the other end of 
the cover. The cover popped off revealing the 
components inside. 

Since the problem was intermittent, I 
reasoned that the components were good 
and the problem was a faulty connection. 
I first confirmed that there was voltage on 
the two input pins (while transmitting) and 
the collector of the output transistor. Next, 
I checked the collector of the driver and 
found no voltage. The only thing between 
the collector and the input voltage pin is a 
stripline inductor. I moved my scope probe 
along the stripline until I located the break. I 
confirmed this by checking for power output 
with the probe bridging the gap.

The final fix was using a fine tip sol-
dering iron and a dot of solder to bridge 

Figure 5 — The tip of the dental pick indicates the repaired gap in the stripline inductor.

DONALD LARKIN, W8RVT

TOM TENGDIN, WB9VXY

Figure 6 — 
Ground adapter 
plugs can help 
your wall warts 
rise above a 
congested 
outlet strip.

the gap (see Figure 5). To prove the fix, I 
placed the transceiver in a freezer for an 
hour and successfully retested. I snapped 
the module cover back in place, using a very 
small amount of silicon adhesive to hold it. 
— 73, Donald Larkin, W8RVT, 630 Garrison 
Rd, Apt B, Battle Creek, MI 49017-4545, 
w8rvt@arrl.net

WALL WART ELEVATORS
Running out of sockets in that outlet strip? 
Too many “wall warts” in the shack? Here 
is a way to get a few more plugged in. Go 
to the hardware store and get several 3-wire 
to 2-wire adapters. Use them as elevators 
as shown in Figure 6. — 73, Tom Tengdin, 
WB9VXY, 1643 Carla Ct, San Luis Obispo, 
CA 93401, wb9vxy@arrl.net

a “knob” of tape at the point where I wanted 
the shroud to sit. 

I would occasionally reseat the shroud 
over the end of the whip in order to see how 
much more tape might be needed in order 
to obtain a tight fit. It actually took less tape 
than I thought. I wound up having to unwind 
a couple of layers to get a snug fit without 
bunching up the tape as I pushed the shroud 
over the end of the whip. Once I obtained 
the desired fit, I taped the outside edge of 
the shroud to the antenna. 

The result was a very tight fitting shroud 
that actually covered the entire top of the 
antenna bracket and keeps all precipitation 
off of the plate (see Figure 4). I am sure 
this could be done with a smaller bottle 
(1 liter) for mobile uses and might even be 
sealable along the edges for mobile instal-
lations where the antenna rides close to the 
ground. — 73, Steven Robeson, K4YZ, 151 
12th Ave NW, Winchester, TN 37398-1061, 
k4yz@arrl.net

PA MODULE REPAIR
I was working on a VHF transceiver whose 
symptoms were loss of output power dur-
ing transmission or no output at all. With an 
oscilloscope, I was able to determine that the 
power amplifier (PA) module had RF input 
and proper dc voltage on the input pins but 
no RF output.

Not wanting to spend $80 to replace it, I 
decided that investigating couldn’t make it 
worse. With the module mounted in place, I 
placed a small screwdriver between the heat 
sink and one end of the module cover and 
twisted the screwdriver until I heard a faint 
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enjoyment provided by Amateur Radio and 
Radiosport action.

Setting the Hook
“I think we have the seed for a really fun 

new Radiosport, and a terrific hook to get 
young people interested and actively involved 
in Amateur Radio,” stated event co-coordina-
tor Bob Witte, KØNR. Indeed, fully two-thirds 
of the Scout participants were not licensed 
amateurs, but each had the chance to person-
ally engage in the foxhunting and radio report-
ing requirements of the GeoFox course under 
the supervision of a licensed peer. Peer inter-
action seems key to engaging young people 
in Amateur Radio and this event provided the 
licensed boys ample opportunity to show off 
their radio skills to friends. In complement, 
the unlicensed Scouts got hands-on ham radio 
experience during an enjoyable activity that 
encouraged them to become Amateur Radio 
operators and join in the fun.

Additional radio demonstrations were pro-
vided by the sponsoring Tri-Lakes Monument 
Fire Radio Association (WØTLM). This group 
of Amateur Radio operators includes Amateur 
Radio Emergency Service (ARES®) and Radio 
Amateur Civil Emergency Service (RACES) 
qualified hams, as well as local fire and res-
cue personnel, who work together to provide 
enhanced communications support for fire and 
emergency response. “This is an incredibly 
valuable event,” noted El Paso County Sherriff 
fire and rescue responder and event volunteer 
Buzz Lovell, N8NMZ. “In just a few short 

years these boys will be our first 
responders. Instilling these kinds of 
communications skills and develop-
ing comfort with radio operations 
will pay huge dividends to us all in 
the future.”

Many Boy Scouts made their first 
HF radio contacts thanks to EMT 
responder Elliot Linke, KBØRFC, 
who erected and operated a por-
table HF station. Steve, WGØAT, 
provided demonstrations of low-
power CW operating, complete with 
his two “pack goats,” Rooster and 
Peanut, that pack radio gear to the 
tops of some of Colorado’s high-
est peaks. All together, the GeoFox 
event and extra radio activities 
provided a striking showcase of 

T  hree red-shirted Boy Scouts surge out 
of the Pike National Forest’s deep 
green pines and golden aspen, hooting 

and hollering and pumping their fists in the air, 
broad grins illuminating their faces. “We’re 
done! Yeah! Did we win?” One celebrating 
Scout, slight of build, wields a 3 element Yagi 
with brilliant yellow tape measure segments 
flopping gently as he jogs toward the finish 
line. Another, older and presenting a glowing 
teenage shine from exertion, cradles a global 
positioning system (GPS) unit in his upturned 
palm and slows to a walk with his 11 year old 
teammate. These young Scouts of Monument, 
Colorado Troop 6, have just successfully 
completed the first-ever Troop 6 GeoFox 
Radiosport Rally.

A total of 31 Boy Scouts participated in 
this hybrid Radiosport event that combined the 
challenge of Amateur Radio foxhunting with 
GPS-guided geocaching along an aggressively 
rolling wooded course atop the front range of 
the Rocky Mountains. [Geocaching is an out-
door sporting activity in which the participants 
use a GPS receiver and other navigational 
techniques to hide and seek containers, called 
“geocaches” — Ed.]

I learned of GeoFoxing from the North 
Bay (California) Amateur Radio Association 
(www.nbara.org). Teams of three or four 
Scouts comprised of young Technicians, 
savvy GPS operators and additional support-
ing teammates, circumnavigated a 4 mile cir-
cuit of seven segments, alternating foxhunting 
and geocaching activity in a timed competi-
tion. Geocaches provided frequency 
information and hints for the next 
leg’s foxhunt, while fox locations 
supplied new GPS coordinates to be 
found and sometimes required that 
latitude-longitude values be decoded 
from the beacon’s CW signal. These 
young boys loved the action and the 
competition, but how can you go 
wrong combining boys with radios, 
cool home-made antennas, secret 
codes, GPS units and a beautiful for-
ested landscape in which to run and 
explore?

“GeoFox is awesome! Let’s do 
it again!” announced enthusiastic 
Scout Kent Griffith, KDØMFR, at 
the evening’s campfire where every 
Scout had a spellbinding GeoFox 

GeoFox Radiosport Rally
Boy Scouts foxhunt rallies youth, excitement and ham radio.

Stu Turner, WØSTU

Scouts Quentin Marchetti, KDØKGJ (left) 
and Austin Armstrong, KDØKJP, prepare 
antenna segments for soldering during 
the tape-measure Yagi workshop.

Cole Turner, WØCOL (center) provides fi rst-year Scout 
Reese Pepple (left) a practical lesson in foxhunting, while 
Ryan Daniel lines up a GPS vector in their team’s winning 
GeoFox course run.

STU TURNER, WØSTU

STU TURNER, WØSTU

war story to tell, classically spiked with laughs, 
groans and grins. This young man’s gusto was 
typical of the reaction of each of the Scouts 
completing this unique event. It not only 
developed Amateur Radio and land naviga-
tion skills, but provided a stunning example to 
dozens of Scouts and parents of the thrill and 
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Amateur Radio capabilities wrapped in fun 
and excitement. Even the goats enjoyed the 
day, attending closely to the myriad red shirts 
who offered tasty treats.

And They’re Off
Although, getting an event like the GeoFox 

Radiosport Rally organized and running was 
not a trivial undertaking, it is quite feasible 
for a small radio club and youth organization 
to accomplish. A crucial factor was having a 
group of licensed young peer ham operators 
to distribute across the competing teams. Each 
young Technician was tasked to supervise a 
team’s foxhunting activity and to be the radio 
control operator for the team’s position and 
progress reports, as well as other ancillary 
communications as needed during the event. 
Bringing up a crew of young hams to form the 
core of the teams is perhaps the biggest chal-
lenge in the creation of this type of activity.

With the Troop 6 Scouts, educating 10 
young Technician hams began 1 year prior 
to the GeoFox rally. The WØTLM organiza-
tion conducted a Technician course that Bob 
Witte, KØNR, and I taught along with two 
other experienced hams. As a radio merit 
badge counselor for the troop, I encouraged 
a handful of Scouts to enroll in the 2 day 
class and I provided extra tutoring for them. 
They were incredibly successful and Troop 6 
instantly had five 11 year old Technicians. 
Once these boys began to show off their “ham 
bling” accoutrements at troop meetings and 
conducting basic radio operations at camp 
outs, others quickly decided to join the next 
Technician class. Within 8 months of the initial 
Scout licensing, the troop hams had doubled to 
10 and the parent licensees had grown to nine.

With this core group, we established a 
weekly Troop 6 radio net to hone basic skills 
and we obtained tactical net experience by 
volunteering the Scouts to assist in the opera-
tions of a local Independence Day parade and 

For More 
Information

 Byonics PicCon microcontroller 
(www.byonics.com/piccon)
 Doppler DF Instruments 

SquawkBox T-hunt transmitter 
(www.silcom.com/~pelican2/
PicoDopp/MICROHUNT.
htm#SQBX) 
 Argent Data Systems ADS-SR1 

controller (www.argentdata.com)
 WB2HOL Tape Measure Yagi 

(theleggios.net/wb2hol/projects/
rdf/tape_bm.htm)
 North Bay Amateur Radio Club 

(www.nobarc.com) 

Here are (from left) Scouts Ethan Bucknall, KDØMFP; Kent Griffi th, KDØMFR, 
and Matthew Lyons, KDØLLA, conducting foxhunting practice in the forest 
during a Scout backpacking excursion. 

STU TURNER, WØSTU

a nonprofit music festival. Both public service 
activities were successful and the Scouts have 
been invited back to help again. 

A few weeks before the planned GeoFox 
rally, I held an antenna workshop in which 
semiprepared materials were provided for the 
construction of tape measure Yagi antennas 
to be used for foxhunting. Following a design 
published online by Joseph Leggio, WB2HOL, 
PVC pipe segments and hairpin match wires 
were precut to length. The Scouts measured 
and cut all tape measure elements, prepped all 
components, tinned and soldered the driven 
element connections and pieced together 
the antenna for 2 meter band operation. The 
boys got practice foxhunting on two different 
campouts prior to the GeoFox rally, receiving 
training on close-in techniques such as third 
harmonic tuning. With this rather brief prepa-
ration we launched into the Troop 6 GeoFox 
Radiosport Rally plan.

The Course, of Course
The GeoFox course was designed to be 

challenging, but not overwhelming, for the 
group of 11-14 year old Scouts. The goal was 
to keep teams moving through the prescribed 
route and minimize overruns or bunching. 
Teams were started at 20 minute intervals to 
allow ample distance between them and total 
time to completion was the competitive mea-
sure of success. 

All GeoFox team reports, communication 
with event headquarters and foxhunts were 
conducted on assigned 2 meter frequencies. 
The licensed Scouts typically used a 5 W dual-
band handheld transceiver that also provided 
70 cm capability. This allowed the use of third 
harmonic spurs of the 2 meter beacon trans-
missions with substantially reduced signal 
strengths for close-in foxhunting. The home 
built 2 meter tape-measure Yagi antennas per-
formed admirably for direction finding even in 
the higher band.

We couldn’t provide each team with fox-
hunt “sniffers” for close-in hunting and since 
extended hunts in a small area would likely 
cause the sequenced teams to bunch up, we 
made each find-point (either fox or geocache) 
highly visible. This is a change from the typi-
cally well hidden foxhunt and geocache chal-
lenge, but it was a prudent modification for 
this event given the age and experience of the 
youngsters. Even with several blaze orange 
survey flags marking each location, the boys 
found the course quite challenging.

We constructed three fox beacons for 
the course with output power in the range of 
50-100 mW. The foxhunt legs of the course 
were less than 1 mile long, so low power bea-
cons were necessary to avoid too quickly max-
ing out the handheld transceiver’s S meters that 
were the only source of signal strength infor-
mation available to the foxhunters.

Commercial electronic packages and 
feed-line-attenuated handheld transceiv-
ers were used for the beacons. Each worked 
well and included one of the following: 
Byonics PicCon microcontroller, Doppler DF 
Instruments SquawkBox T-hunt transmitter 
or Argent Data Systems ADS-SR1 controller. 
The transmit duty cycle was approximately 
33% or about 20 seconds on and 40 seconds 
off. The fox messages were largely CW 
numerals and station identification, but one 
beacon allowed random transmission of voice 
messages. Encouraging and mildly taunting 
tidbits were included in the voice transmis-
sions, adding a little spice to the hunt.

The GeoFox course location and terrain 
was carefully selected for safety, access to 
find-point locations and variety. Thorough 
study of terrain and topographic maps, as 
well as online aerial and satellite imagery was 
undertaken to map out prospective circuits in 
the forest that were nestled within a surround-
ing set of national forest roads and trails. The 
roads and trails promoted easy placement of 
foxes and caches by automobile and bicycle. 
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An on-site survey of prospective routes fol-
lowed and resulted in the final selected course 
layout. 

For our rally, the course consisted of seven 
legs and one optional “out-and-back” bonus 
leg. Completion of the out-and-back seg-
ment earned the team a time reduction, but it 
required quick estimation of the time necessary 
to go “out and back” in order to ensure a net 
advantage would result. The total length of the 
course was approximately 4 miles and comple-
tion times ranged from 31⁄2-51⁄2 hours.

Each find point was well marked and pro-
vided a card of information and instructions 
necessary to continue on the next leg. A sig-
nature card was affixed to the reverse of the 
instruction card left at the site and each team 
member signed to prove his visitation to the 
point. Additionally, each find-point provided 
a secret word, the series of which fit together 
to form a Scouting motivational statement that 
was to be provided to headquarters upon route 
completion.

The challenge of course creation includes 
the testing of beacons with the intended direc-
tion finding equipment in the course terrain. 
In our case, the terrain was mild mountainous 
territory and signal strength dropped mark-
edly in low spots. Additional attenuation and 
reflection by numerous large boulders was 
also a factor. Some tweaking of transmitter 
power and location was necessary to ensure 
proper levels of performance for the synergis-
tic effects of equipment and terrain.

Lessons Learned
Our GeoFox rally ran well but this first-

ever effort was far from perfect. We took home 
a number of lessons to improve our next rally. 
A few of the most significant include:
 Particularly with very young and inex-

perienced participants and numerous teams, 
post marshals on the course and at the find-
points to provide personal aid and assistance 
when needed and to distribute responsibility 
for tracking team positions and progress con-
firmation. 
 Organize the headquarters operation well, 

to include a single, large, mark-up map for 
tracking teams of youngsters, multiple coor-
dinated radio operators and good procedural 
coordination with both course marshals and 
team radio operators — keep it simple!
 Minimize the number of different fre-

quencies required for coordination; a single 
headquarters and marshal frequency and one 
unique reporting frequency per team should 
suffice for tracking and coordination, as well 
as reduction of improper team-to-team “espio-
nage.”
 Do your best to train young foxhunters 

on the tricks and pitfalls of direction finding 
and give them ample practice in advance of the 
event. Similarly, ensure that GPS operators are 
familiar with the GPS unit to be used and are 
skilled at direction finding with it.

Ham Scouts 
survey the forest 
they’re about 
to venture into 
on the GeoFox 
course. From the 
left are David 
Benda, WØDTB; 
Michael Merola, 
KDØLLC; Austin 
Armstrong, 
KDØKJP, and 
Matthew Lyons, 
KDØLLA. 

DARRYL LINGLE

Demonstrating the radio hobby to the 
Scouts, Rooster shows off his radio gear 
packing capacity and shuns owner Steve 
Galchutt, WGØAT, who refuses to share his 
hotdog.

KIRK HILL

Remember, with young participants the 
primary goals are having fun and gaining 
experience with GeoFoxing and ham radio, not 
overly strict adherence to competition rules. 
Youngsters will make errors and they learn 
best with immediate mentoring corrections. 
Make good mentoring and proper coaching 
and correction integral parts of your event. The 
kids will appreciate your guidance, be safer 
and have a more enjoyable experience overall.

Exciting Interest in Ham Radio
“Was it hard?” I asked the Scouts at our 

weekly troop meeting a few days after the rally. 
“Yes!” they chorused, nodding vigorously 

with wide eyes and emphatically injecting 
brief elaborations.

“Was it fun?” I immediately inquired. 
“Yes!” they boomed in unison, louder and 

with even more zest, and all enthusiastically 
endorsed that the troop have another GeoFox 
Radiosport Rally soon.

Even more telling of the enjoyment and 

excitement about ham radio fostered by this 
youth-centered activity is the response of 
action by the Scouts and adults involved to 
become licensed ham operators. Within a week 
following the rally one of our adult scout-
masters quickly studied and tested, earning 
his Technician license. Five Scouts and three 
parents signed up for the WØTLM Technician 
class, filling up the available spots. At least 
a dozen additional Scouts and many of their 
parents have either placed their names on our 
course waiting list or personally expressed 
interest in earning an Amateur Radio license.

Getting more young people involved in 
Amateur Radio is a responsibility we all share. 
Generating fun and excitement with GeoFox 
events like the Troop 6 GeoFox Radiosport 
Rally is a terrific way to take advantage of peer 
influences and operator experience across all 
age groups to help raise the next generation 
of hams. I hope you will get your radio club 
involved with a youth organization, whether 
Boy Scouts, 4H Club, school or church organi-
zations, and share your love of ham radio with 
some terrific kids. 73 and good luck.

ARRL member Stu Turner, WØSTU, is a space 
systems engineer and retired military officer 
who was first licensed in 2009. He is an assis-
tant scoutmaster and radio merit badge coun-
selor for BSA Colorado Troop 6 and a ham 
radio course instructor for WØTLM radio club 
where he helped more than 80 new hams 
become licensed in 2009-2010. His Amateur 
Radio interests are broad, as he is “still explor-
ing all the possibilities,” but he enjoys HF oper-
ations, satellite and ARISS contacts and finding 
novel new ways for him and his scouts to apply 
their Amateur Radio skills in public service and 
for fun. Stu is currently working with James, 
KDØMFO, to develop a web-based Technician 
training course. He may be contacted at 
stu.turner@comcast.net.
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W hen I was W8EXK in West 
Virginia in the 1960s, an FCC 
inspector visited my shack (a very 

apt term then). Just why he drove more than 
200 miles from Baltimore is a story for another 
day. Among other things, he asked to see my 
log. At the time the FCC required hams to log 
every transmission. After a few years of duti-
fully documenting each burst of RF, failed and 
successful, I’d taken to logging only contacts, 
saving many innocent pens and trees. The 
FCC guy, also a ham, looked over a few pages 
and quipped, “You sure don’t call CQ very 
much.” Busted! (No, I did not get cited.) 

Heirloom or Operating Aid
Times have changed. An entire generation 

or so of hams has come up through the ranks 
not having to keep a station log. So, why 
bother? “Maybe I am ‘old school,’ but I enjoy 
keeping a log,” says Pete Riker, K4BKD, a 
ham since 1959 who still has all his paper 
logbooks. Others — especially contesters — 
consider logging essential. Only the method 
is at issue. Very few contesters still log on 
paper, but computer logging has made the 
task a whole lot less onerous, offering ben-
efits that go beyond a mere record of contacts.

Any divide in logging philosophy reflects 
in some respects the debate between e-books 
and bound volumes. Do you want a log you 
can peruse page by page or an electronic 
database you can view on screen, search, 
organize and print at will? Computerized log-
ging can offer the best of both worlds.

In any form a log is a diary of your 
Amateur Radio activity. Riley Hollingsworth, 
K4ZDH, the FCC’s former Amateur Radio 
rules enforcer, has recorded every contact on 
paper since he was licensed in 1961. “I con-
sider them my most valuable Amateur Radio 
heirlooms,” he says. “If the shack caught on 
fire, I’d grab them all first. Equipment can be 
replaced.”

Radio amateurs spawned in more recent 
times seem inclined to keep electronic logs, 
if they keep one at all. Licensed in 1992, 
ARRL Rocky Mountain Division Director 
Brian Mileshosky, N5ZGT, has logged every 
contact since. The League’s youngest direc-
tor allows that as much as he loves “flipping 
through paper logs written in my own hand-
writing long ago to reminisce,” computer 
logging is more efficient and yields a wealth 
of information “with just a few mouse clicks.” 

To Log — or Not
Rick Lindquist, WW3DE

Created with electrons or graphite, a log still has a place in your shack.

ging. That way he doesn’t have to swap out 
software when he starts a contest. A disadvan-
tage is that N1MM does not track awards.

Even hams who keep a log tend not to log 
mobile or repeater contacts. I find it too hard 
to write and drive, although I have logged on 
tape while operating as a QSO Party “rover.”

The Dark Side
One supercilious fellow at an event saw 

me using my laptop to call CQ and send a 
contest exchange. He declared it “cheating.” 
To what degree does computer logging com-
pensate for a lack of operating skill? Strong 
feelings regarding the degree of assistance 
such software can provide fuel ad nauseam 
debates among contesters.

A less-obvious downside: Electronic logs 
stored on 3.5 inch floppy disks may no lon-
ger be accessible. On the other hand, prop-
erly stored paper will never go out of style. 
Luddites 1. Computer loggers 0.

Miss Manners
Amateur Radio etiquette dictates keep-

ing some sort of log so you can honestly 
reply to those pesky (just kidding!) QSL 
card requests. Living in a semiprecious state/
multiplier (Delaware) I still receive numer-
ous pleas for QSLs. If I didn’t keep a log, 
I wouldn’t be able to confirm the contact 
— unless, of course, I had a super memory, 
which I do not.

Pledge Drive
The developers of logging software pack-

ages who generously make the fruits of 
their genius available at absolutely no cost 
deserve our support and gratitude. Contribute, 
if asked. HRD conveniently includes an 
onscreen DONATE button. Or, you can always 
buy a program, develop your own or stock up 
on ARRL logbooks.1

Rick Lindquist, WW3DE, is managing editor of 
NCJ. He lives in Slower Lower Delaware with his 
wife Jean, N1MJC, and their two cats. When he 
leaves the shack he is a member of the National 
Association of Watch and Clock Collectors and 
BoatUS. He can be reached at 25483 Jamie Ct, 
Seaford, DE 19973-8310, ww3de@arrl.net.

1Available from your local ARRL dealer or from 
the ARRL Bookstore, ARRL order no. 1250. 
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 author uses N1MM Logger to record 
North American QSO Party contacts as 
well as to control his radio and transmit 
exchange information.

Try that with your paper log.
The radio amateurs I consulted cited 

various ways that computer logging enhances 
their operating experience:
 Expedites contact documentation (and 

obviates writer’s cramp).
  Lets you upload contacts to Logbook of 

the World (LoTW) (p1k.arrl.org/lotwuser/
default) and similar databases.
 Often offers equipment control capabili-

ties, so you’re always where you want to be 
without having to think about it.
  Eases award tracking and QSLing.
 Immediately lets you know if you’ve 

already worked a given station.
 Keeps a running tally of your contest 

score and statistics.
 Lets you work more DX in less time.
Another plus: Much logging software is 

free — the feature-rich Ham Radio Deluxe 
(HRD) suite and the popular N1MM Logger 
come to mind. This makes computer logging 
cheaper than paper logging — and greener 
too.

VHF-UHF contester Fred Stefanik, 
N1DPM, describes his slow transition from 
paper logbooks through paper scraps to “noth-
ing at all” before going the computer route. 
Licensed since 1978, Fred finds computer 
logging augments his operating pleasure by 
eliminating not only contest dupe sheets but 
those scrids of paper that once littered his 
shack. Doing away with those odious dupe 
sheets alone certainly is another compelling 
factor in favor of electronic logging.

Top Band stalwart Jon Zaimes, AA1K, uses 
N1MM Logger for both contest and casual log-

JEAN COLLIER, N1MJC
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end of sunshine and enjoyment.
The public address announcement declar-

ing the opening of Hamvention was still 
echoing in the exhibit halls when a sea of 
humanity poured into the ARRL EXPO area. 
Many headed directly for the QSL card-
checking tables. This portion of the EXPO 
was busy throughout the event with amateurs 
eager to have their precious cards validated 
for award credits on the spot.

In the back of the EXPO, Bob Allison, 
WB1GCM, ARRL Laboratory Engineer, 
was putting the finishing touches on an 

unusual piece of electronic equip-
ment. The object of his attention 
was a backup of OSCAR 1, the 

first Amateur Radio satellite 
ever launched into space. 
The OSCAR 1 backup had 

been on display at ARRL 
Headquarters for decades, 
but Joe Carcia, the W1AW 
Station Manager, lovingly 
restored it to operational 

condition. Safe under a 
protective Plexiglas cube, 
OSCAR 1 came to life at 
the ARRL EXPO, continu-

ally sending HI in Morse code 
on 2 meters. See the video on 
the ARRL YouTube channel 

A Tale of Two EXPOs: 
Hamvention® and Ham-Com

T he Odyssey began when the Dayton 
(Ohio) Hamvention® opened its doors 
at 9 AM Friday morning, May 20. 

The weather was impossibly perfect — clear 
skies and warm temperatures. After weeks 
of rain in the Midwest, the Hamvention 
crowds were more than ready for a week-

WB1GCM, A
was putting 

unusual 
ment. T
was a b

first 
ev
T

pr
O
th

ally
on 
the 

ARRL Marketing Manager 
Bob Inderbitzen, NQ1R, 
stands beside a giant 
issue of QST at Ham-Com.

HAROLD KRAMER, WJ1B

ARRL youth activities at the 2011 ARRL National Convention 
were organized by Megan McClellan, K5MEM. As Ham-Com 
wound down, Megan engaged in an “antenna duel” with ARRL 
Youth Volunteer Jimmy Harnett, KE5TUZ.

BOB INDERBITZEN, NQ1R

ARRL President Kay Craigie, N3KN, made a gift presentation of a 
clock in the form of a stylized F-15 fi ghter to Masa Ebisawa, JA1DM, 
of the JARL.

STEVE FORD, WB8IMY

at http://youtu.be/q9TyItV80js.
Near the OSCAR 1 display was the 

EXPO project building center. Throughout 
Hamvention children, and more than a few 
seniors, relaxed and built their choice of a 
Ten-Tec 1054 regenerative shortwave receiver 
or an ARRL Morse code practice oscillator 
with key.

Another popular section of the ARRL 
EXPO was “international row” with indi-
vidual booths and representatives from 
Amateur Radio organizations in China, Japan, 
Germany, the United Kingdom and Qatar. 
Nguyen Bac Ai, XV2A, and Nguyen Minh 
Duc, XV2REH, from the Vietnam Amateur 
Radio Club were also on hand to greet visitors.

One of the stars of the ARRL EXPO was 
NASA astronaut Doug Wheelock, KF5BOC. 
An International Space Station commander, 
Wheelock was a powerful presence in the 
EXPO all three days. His autograph pen was 
in constant use, as was his smile before the 
ever-present cameras.

On Saturday the EXPO received a surprise 
visitor: FCC Chairman Julius Genachowski. 
He toured the area and spoke at length with 
ARRL officials.

As the show was winding down on 
Sunday afternoon, ARRL President Kay 
Craigie, N3KN, made a gift presentation of 
a clock in the form of a stylized F-15 fighter 
from the nearby National Museum of the 
US Air Force to the JARL’s Masa Ebisawa, 
JA1DM, in honor of the many years he has 
supported Hamvention in particular and the 
DX community in general.

Steve Ford, WB8IMY
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Only three weeks 
separated two of the 

largest Amateur Radio 
conventions of 2011.

Ham-Com, June 10-11
Less than a month later, the ARRL team 

was on its way to the Lone Star State. Plano, 
Texas is home to the Ham-Com convention, 
which this year was also the ARRL National 
Convention. While not as big as Dayton, 
Ham-Com more than compensates with sheer 
enthusiasm.

On June 9 ARRL volunteers, officials and 
staff arrived to prepare the EXPO in the main 
exhibit hall. The OSCAR 1 satellite put in a 
repeat appearance, as did the project build-
ing center. When the doors opened the next 
morning, amateurs swarmed through the 
EXPO aisles. The exhibit area was anchored 
on one side by a huge ARRL store where 
attendees could browse and buy the latest 
ARRL publications, join ARRL and renew 
their memberships. This section, along with 
the QSL card checking table, was a magnet 
throughout the event.

One frequent EXPO visitor was retired 
Federal Communications Commission 
Enforcement Bureau Special Counsel Riley 
Hollingsworth, K4ZDH. At one point during 
the convention he addressed a packed house 
of attendees in the largest ballroom at the 
Plano Centre, complimenting the Amateur 
Radio Service as a community “bound 
together by the magic of wireless and a love 
of public service.” He shared reflections on 
ensuring the longevity of the Amateur Radio 
Service “for a thousand years.” While paying 
tribute to earlier generations of radio ama-
teurs, he recognized ARRL Rocky Mountain 
Division Director Brian Mileshosky, N5ZGT 
and Southeastern Division Vice Director 
Andrea Hartlage, KG4IUM, for their service 
as young leaders in Amateur Radio. He also 
credited ARRL for its persistent pressure on 
FCC during the late ’80s and ’90s when the 
Commission was essentially uninvolved in 
Amateur Radio enforcement.

The current FCC Special Counsel, Laura 

Astronaut Doug Wheelock, KF5BOC, and 
RJ Paleski in the ARRL EXPO project 
building center.

STEVE FORD, WB8IMY

ARRL 
Laboratory 
Engineer 
Bob Allison, 
WB1GCM, and 
the OSCAR 1 
satellite backup.

STEVE FORD, WB8IMY

Tommy Gober, N5DUX, 
ARRL Education & 

Technology Program 
Instructor, shares 

resources for 
introducing wireless 

technology into school 
curricula. Here he shows 

off a “Tape Measure 
Yagi” — a more advanced 

project he uses with 
students that have 
earned an Amateur 
Radio license. The 

antenna is used for fox 
hunting, and exercises 
involving heading and 

signal strength.

FCC Chairman Julius Genachowski with 
ARRL President Kay Craigie, N3KN.

BOB INDERBITZEN, NQ1R

Smith, also attended the show. She spoke 
Saturday morning, offering some reflec-
tions about her day-to-day activities. She 
explained that most complaints made to the 
Enforcement Bureau could be avoided simply 
by “spinning the dial.” When FCC enforce-
ment is necessary, Laura reminded the audi-
ence that “Amateur Radio is a privilege, not a 
right.” She also used the opportunity to recog-
nize ARRL Laboratory Engineer and power 
line noise expert Mike Gruber, W1MG, for 
his expert technical assistance with educating 
and working with utility companies on power 
line interference problems. 

ARRL West Gulf Director David 
Woolweaver, K5RAV moderated the ARRL 
Members forum at noontime on Saturday. 
He recognized several ARRL-affiliated 
radio clubs within the West Gulf Division 
that had recently participated in an ARRL 
membership campaign. In the same forum, 
Plano government officials formally recog-
nized Ham-Com Vice President Fred Varian, 
WD5ERD, for his years of public service to 
the City of Plano, and particularly for his 
efforts as a radio amateur.

While details from within the secret 
enclave of the ARRL Royal Order of the 
Wouff Hong are unavailable, we know that 
nearly 100 convention goers, including many 
seeking initiation into the order, attended the 
lively and historic ritual and ceremony (held 
late Friday night at the Holiday Inn in Plano, 
the convention headquarters hotel). The Wouff 
Hong ceremony was sponsored by the Dallas 
Amateur Radio Club and Ham-Com. 

If you couldn’t make it to Dayton Ham-
vention or the 2011 ARRL National Convention 
in Plano, you can browse photo albums from 
these events on the ARRL Facebook page at 
www.facebook.com/arrl.org.

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

BOB INDERBITZEN, NQ1R

EXPOS.indd   63EXPOS.indd   63 6/21/2011   11:20:11 AM6/21/2011   11:20:11 AM



64  August 2011  

What’s New at Dayton 2011?
A summary of some of the new products that made 
their fi rst public appearances at Hamvention.

HF Transceivers
One of the most attention-getting items at Hamvention was the new Elecraft 

KX-3 transceiver. The KX-3 is a 10-W 160 to 6 meter rig with the option to add 
an external 100 W amplifi er. The receiver is direct conversion, software-defi ned, 
with an I/Q output. Elecraft did not announce a selling price, but stated that 
production was scheduled to begin by the end of this year.

Hilberling GmbH was at Dayton again this year, but with a new version of 
their PT-8000 160 through 6 meter transceiver. They anticipate making this high-
end rig available in the US before the end of this year, but no retail price was 
available at press time.

MFJ proudly displayed their new MFJ-9200 QRP transceiver at their booth 
on the fl oor of Hara Arena. This 5-W CW rig covers 80 through 15 meters 
through the use of interchangeable band modules. The ’9200 comes with one 
module of the buyer’s choice, with additional modules available at $29.95 each. 
The MFJ-9200 retails for $249.95.

Although it appeared in the marketplace several months beforehand, Dayton 
was the fi rst chance many had to glimpse the new Ten-Tec Model 599 Eagle 
transceiver. [See page 43, this issue.] This 160 through 6 meter rig is compact 
enough for mobile operation, yet packs all the necessary features for home use. 
The Eagle sells for $1795; it is $1995 if you add an automatic antenna tuner.

Receivers
Software Defi ned Radios were in high profi le at Hamvention. SSB Electronic 

demonstrated their new 4.0 version software for the Perseus SDR receiver as 
well as their new LAN SDR.

The new WiNRADiO WR-G33DDC “Excalibur Pro” software defi ned receiver 
(SDR) made its debut as well. With coverage from 9 kHz to 50 MHz, the 
WR-G33DDC boasts a frequency stability of 0.5 ppm and a dynamic range of 
107 dB. It also offers a 50 MHz wide real-time spectrum analyzer with a waterfall 
display. The selling price was unavailable at press time.

Antennas and Tuners
DX Engineering displayed their new DXE-MBVE-5. It’s a 43-foot, multiband 

high performance vertical antenna for 160 through 10 meters featuring the 
patent pending SAF-T-TILT™ tilt-over base, which allows safe raising and low-
ering of the antenna without complete removal of antenna mounting hardware. 
Package prices begin at $194.95.

Anticipating the return of better propagation on the higher HF bands, 
MFJ introduced the HyGain SPT-500 — a 5⁄8 wavelength vertical antenna for 
10 meters. $59.95.

MFJ also debuted a portable 20-meter dipole known as the MFJ-2299, a 
1⁄2 wavelength antenna comprised of two telescoping elements. It also sells for 
$59.95

In the antenna tuner category, MFJ showed two high-power, weatherproof, 
remote automatic antenna tuners. The MFJ-994BRT is rated at 600 W from 
1 to 30 MHz and sells for $499.95. The MFJ-998RT is rated at 1500 W from 
1 to 30 MHz and is priced at $769.95.

N6BT was showing off his new Bravo 7-band HF antenna ($289) and his 
Q52 5-band 2-element Yagi antenna ($549).

Test Equipment
Bird Technologies showcased their new AT-500 handheld antenna analyzer 

covering 2 to 520 MHz.  This $1400-class product combines the functions of 
several instruments, providing SWR, fi eld strength, match effi ciency and return 
loss data.

Comet also had a new antenna analyzer to talk about: the CAA-500. 
It measures impedance and indicates SWR from 1.8 to 500 MHz using an 
analog crossed-needle meter. $399.

The new Ten-Tec 1225 SWR/wattmeter kit offers full scale ranges of 
20 W, 200 W and 2000 W, measuring average and peak power, as well as 
SWR, from 1.8 to 30 MHz with an analog crossed-needle meter. $159.

Elecraft KX-3 transceiver.

WARD SILVER, NØAX

MFJ-9200 
transceiver.

STEVE FORD, WB8IMY
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Station Accessories
Argent Data Systems rolled out a unique product at 

Hamvention: their SSTVcam module. This is a roughly 
1.5 × 1.5-inch digital camera with a built-in slow scan 
encoder, great for sending up in high-altitude balloons 
or just monitoring your repeater site; no PC required. 
$80.

Begali Keys was present at the show with new 
 fi nishes for their popular keys. Prices were not avail-
able at press time.

Hagerty Radio attracted attention with a new VFO 
driver amplifi er kit. Cost is $39 complete. It is specifi -
cally designed to drive a vacuum tube rig. To make the 
point Jim Hagerty was demonstrating it with an old 
Hallicrafters HT-40 transmitter at the show.

At HamGadgets, Dale, NØXAS, was busy demon-
strating his new Master Keyer MK-1. Right alongside 
were updated automatic keyers (ID-O-Matic III) and 
the Universal Keying Adapter 3 for interfacing with the 
high negative voltage of vacuum tube keying circuits.

Heil Sound introduced several new 
products at Dayton. The Gold Elite dual-
element microphone, with selectable 
wide and narrow response ranges, sells 
for $160. The HM-12 microphone, part 
of the new Genesis product line, features 
an open frame full range dynamic element 
that will work on most amateur transceiv-
ers. The HM-12 will carry a retail price of 
$70. The Heil HB-1 Economy Boom is an 
articulated arm using a substantial steel chan-
nel structure and balanced with four external 
springs. The HB-1 is capable of supporting up 
to a 2.5 pound microphone and will fi t all stan-
dard Heil microphone boom mounts and hard-
ware.  It will sell for $70. The FS-3 single channel 
footswitch features an all-steel design and retails 
for $25. Finally, the PRO MICRO headset is avail-
able in two modes: the PMS-6 single side and the 
dual headphone model PMD-6. Retail prices are $79 
and $99, respectively.

International Radio unveiled its new 150 W triplexer 
that can allow three radios on 20, 15 and 10 meters to 
share a common antenna with up to 2:1 SWR. Price 
and availability were unknown at press time.

N3ZN Keys introduced the newly updated ZN-SLR 
series single lever paddle. The ZN-SLR is now on a 
31⁄2-inch diameter, 7⁄8-inch thick base and weighs 
3 pounds, 5 ounces. The brass and painted versions 
sell for $365 and the Bronze Special edition sells for 
$385.

Sierra Radio Systems rolled out their new 
HamStack platform intended specifi cally for amateurs 
who want to design and program their own microcon-
troller projects. The HamStack starter pack includes 
a solderless breadboard, USB in-circuit programmer, 
a guide book and software — all for $124.95 at 
www.hamstack.com/hamstack.html.

SSB Electronic launched its new low-loss Ecofl ex 
coaxial cable series at Hamvention. The new coax will 
be available for sale in the US this summer.

www.arrl.org/news/new-products-at-dayton-2011

See an expanded version of this Hamvention new product roundup 
(with equipment specifi cations where available) on the ARRL Web at 

The Argent Data 
Systems SSTVcam.
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STEVE FORD, WB8IMY

The new 
Heil Sound 
Gold Elite 
microphone.

HE
IL

 S
O

UN
D

Trey Garlough, 
N5KO, and 
the new 
International 
Radio 
triplexer.

ST
EV

E 
FO

R
D,

 W
B8

IM
Y

N3ZN Keys introduced 
the newly updated 

ZN-SLR series single 
lever paddle.

N3ZN KEYS

The HamStack 
CPU Board.

SIERRA RADIO SYSTEMS

EXPOS.indd   65EXPOS.indd   65 6/21/2011   11:20:49 AM6/21/2011   11:20:49 AM



66  August 2011  

communications, that we can 
never fathom that they’ll fail. 
They do. They have. They 
will. I think a strong Amateur 
Radio community [needs to 
be] plugged into these plans. 
Yes, most of the time they’re 
going be bored, because a lot 
of the time, there’s not a lot 
they’re going to be doing that 
other people aren’t doing with 
Twitter and Facebook and 
everything else. But when you 
need Amateur Radio, you re-
ally need them.”

You can watch a video of 
the forum on YouTube (www.
youtube.com/watch?v=bzx-
kvo1i_Y). Fugate’s remarks 
begin at 18:55.

body pays them, were the first ones 
oftentimes getting word out in the 
critical first hours and first days as 
the rest of the systems came back 
up,” he told the forum. “I think that 
there is a tendency because we have 
done so much to build infrastructure 
and resiliency in all our other sys-
tems, we have tended to dismiss that 
role ‘When Everything Else Fails.’ 
Amateur Radio oftentimes is our last 
line of defense.”

Fugate said that he thinks “we 
get so sophisticated and we have 
gotten so used to the reliability 
and resilience in our 
wireless and wired 
and our broadcast 
industry and all of 
our public safety 

RADIO AMATEURS ASSIST 
AMERICAN RED CROSS, SERVED 
AGENCIES DURING JOPLIN STORM

On May 22 at 5:41 PM (CDT), the single 
deadliest twister in almost 60 years — and 
the second major tornado disaster in less than 
a month — swept through the southwestern 
Missouri city of Joplin, slamming straight 
into St John’s Regional Medical Center. The 
tornado killed 117 people. As soon as the 
storm cleared, area Amateur Radio operators 
responded to requests from the American 
Red Cross and local hospitals to help provide 
communications support.

“On Sunday, right after the tornado hit, I 
received a call from the American Red Cross 
office in Springfield, asking for radio sup-
port,” ARRL Missouri Section Emergency 
Coordinator Ken Baremore, WØKRB. “I 
contacted Greene County Emergency Coor-
dinator William Gilmore, KCØTCF, and asked 
him to join me in Springfield. We got there at 
9 PM and used a newly installed 2 meter beam 
to talk to the Joplin repeater, establishing 
communications between the two American 
Red Cross offices. Cell phone coverage was 
spotty at best, but mostly non-existent, and 
the circuit was overloaded most of the time. 
We left about 12:30 AM.”

FEMA Administrator Calls 
Amateur Radio “The Last Line of Defense”

In an FCC forum on earthquake commu-
nications preparedness, Federal Emergency 
Management Agency (FEMA) Administra-
tor Craig Fugate described Amateur Radio 
operators as “the ultimate backup, the 
originators of what we call social media.” 
The forum — held May 3 at FCC Head-
quarters in Washington, DC — brought 
together  officials from the White House, 
the Department of Homeland Security, the 
United States Geological Survey, FEMA, 
the FCC and the private sector. Fugate and 
FCC Bureau of Public Safety and Homeland 
Security Chief Jamie Barnett gave the open-
ing remarks.

Later in the forum, Fugate spoke more 
on Amateur Radio. “During the initial com-
munications out of Haiti, volunteers using 
assigned frequencies that they are allocated, 
their own equipment, their own money, no-

FEMA 
Administrator 
Craig Fugate

Damaged vehicles litter the parking lot of St John’s Hospital in Joplin, Missouri, after a 
tornado hit the Southwest Missouri city on Sunday, May 22. According to reports, the 
tornado hit the hospital head-on. 

Officials evacuated long-term patients 
from the city’s other medical center, Freeman 
Health System, to make room for emergency 
cases from the tornado, said Missouri Gov-
ernor Jay Nixon. That hospital treated 465 
patients, including 11 who died, the hospital 
said in a statement. A Freeman Health Sys-
tem hospital in nearby Neosho, Missouri, 
treated 39 people, the hospital said. Patients 

from St John’s were taken to hospitals in 
Springfield and Northwest Arkansas.

“Sometime late Sunday evening, we re-
ceived a call from Freeman Hospital, request-
ing assistance to help provide communica-
tions support,” Baremore said. “Using 
Amateur Radio, we provided communications 
between Freeman Hospital in Joplin to the 
hospitals in Springfield, as the tornado took 

MIKE GULLETT/AP

HAPPENINGS

S. Khrystyne Keane, K1SFA  ARRL News Editor  k1sfa@arrl.org
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down phone lines and cell towers. Springfield 
is about 70 miles east of Joplin. Members 
of the Southwest Missouri Amateur Radio 
Club, along with Christian County Emer-
gency Coordinator Pat Conway, WA6JGM, 
helped out with this, using mobile radios set 
up just inside the doors of the hospital. John 
Howard, KØVET, activated the Missouri 
Emergency Services Net (MESN) and it was 
up until 11 PM Monday night. It ended up 
steering a lot of people to the proper website 
for health and welfare messages. By 9 AM 
Monday, the hospital no longer needed radio 
amateurs to provide communications support 
and we were released.” Baremore said that 
radio amateurs are still on standby status to 
provide communications support between the 
American Red Cross offices in Springfield 
and Joplin.

According to SATERN National Director 
Major Patrick McPherson, WW9E, the Kan-
sas and Western Missouri SATERN Team 
was activated for the Joplin storm. “SATERN 
assisted with communications in the affected 
area. The MO-KAN Division SATERN 
began running nets on 75 meters at 3.920 on 
Tuesday at 9 AM, 3 PM and 9 PM to support 
the operation. SATERN Central Territo-
rial Coordinator Bill Shillington, W9ZCL, 
and SATERN Associate Central Territorial 
Coordinator Ken Panczyk, W9KMP, were 
dispatched to the tornado scene to assist in 
the general response.”

“Our ham operators expended more than 
2000 hours during this week — and we are 
still counting, as we have additional hours to 
record,” Baremore said. “And this was for the 
hams reporting through the Emergency Op-
erations Center. Countless other hours were 
spent by individual hams helping in various 
ways — what an unbelievable response. It is 
a great feeling to know that I am part of an 
organization with people willing to give up 
vacation time to help out in a time of need. 
I hope we don’t have another need anytime 
soon, but it is nice to know that we have hams 
and ARES® members ready to serve.”

ARRL HEADQUARTERS HOSTS 
OVERSEAS VISITORS

Where is Amateur Radio growing the 
fastest? The answer may surprise you — 
it’s China. The enthusiasm of Chinese radio 
amateurs was very much in evidence at 
ARRL Headquarters on Tuesday, May 24, 
when a dozen amateurs from Beijing and 
Shanghai toured ARRL Headquarters. The 
group — which included representatives of 
Chinese AMSAT — had attended the Dayton 
Hamvention® the previous weekend, where 
a booth for the Radio Association of China 
and its subsidiary, the Chinese Radio 
Amateur Club (CRAC), was a part of ARRL 
EXPO.

ARRL Chief Executive Officer David 
Sumner, K1ZZ, met with Zhu San Bao, 

BY1CRA, Executive Vice Chairman of The 
Radio Association of China, to hear about 
the evolution of Amateur Radio in China and 
to explain ARRL operations in more detail. 
China is now represented in the International 
Amateur Radio Union by the Chinese Radio 
Sports Association (CRSA). CRAC has been 
established to cover all aspects of Amateur 
Radio and is assuming some of the functions 
of the CRSA.

The Chinese guests capped a busy period 
of international activity at HQ that began on 
Monday, May 16, with a visit by Gopal Mad-
havan, VU2GMN, who is a Director of IARU 
Region 3, as well as President of the Amateur 
Radio Society of India (ARSI). The following 
day, two officers of the Viet Nam Amateur 
 Radio Club (VARC) — Chairman Nguyen 
Minh Duc, XV2REH, and President Nguyen 
Bac Ai, XV2A — arrived to tour ARRL Head-
quarters and to discuss their plans for hosting 
next year’s IARU Region 3 Conference.

All of these visitors included Dayton in 
their itineraries. While the Hamvention always 
attracts many foreign visitors, the theme of this 
year’s event — Global Friendship — made 
their presence especially appropriate. To mark 
the theme, the ARRL EXPO area included 
exhibits representing, in addition to China and 
the IARU itself, four IARU Member-Societies: 
Deutscher Amateur Radio Club (Germany), 
Japan Amateur Radio League, Qatar Amateur 
Radio Society and Radio Society of Great Brit-
ain. The Radio Amateurs of Canada exhibit 
was nearby, rounding out our “global village.”

2010 ARRL ANNUAL 
REPORT NOW AVAILABLE

T h e  A R R L 
Annual Report 
for 2010 — now 
available online 
— reviews the 
ma jo r  even t s 
of the year and 
documents the 
renewed growth 
o f  b o t h  t h e 
ARRL and the 
activities of the 
Amateur Radio 

Service. For the fourth consecutive year, 
ARRL membership grew — totaling 156,475 
members at year end.

ARRL Chief Executive Officer David 
Sumner, K1ZZ, said that Amateur Radio faced 
challenges, not only in 2010, but in years to 
come. “But we also have great strengths,” he 
explained, “and if we harness them effec-
tively over the next few years, the ARRL and 
Amateur Radio will be well positioned for a 
bright second century — at least as bright as 
their first.”

The 2010 ARRL Annual Report can be 
downloaded in its entirety from the ARRL 
website at www.arrl.org/annual-reports. 

SECTION MANAGER 
NOMINATION NOTICE

To all ARRL members in the Alabama, 
Alaska, Delaware, East Bay, Kansas, Michi-
gan, New Mexico, Santa Barbara, Tennessee 
and Western Massachusetts sections: You 
are hereby solicited for nominating petitions 
pursuant to an election for Section Manager 
(SM). Incumbents are listed on page 16 of 
this issue.

To be valid, a petition must contain the 
signatures of five or more full ARRL mem-
bers residing in the section concerned. It is 
advisable to have a few more than five signa-
tures on each petition. A sample nomination 
form is available on the ARRL website at 
www.arrl.org/section-terms-nomination-
information. Nominating petitions may be 
made by facsimile or electronic transmission 
of images, provided that upon request by the 
Membership & Volunteer Programs Manager 
the original documents are received by the 
Manager within seven days of the request.

We suggest the following format:

(Place and Date)

Membership and Volunteer Programs 
Manager, ARRL
225 Main St
Newington, CT 06111

We, the undersigned full members of the 
______ ARRL Section of the ______ Divi-
sion, hereby nominate ______ as candidate 
for Section Manager of this section for the 
next two-year term of office.

(Signature___ Call Sign___ City___ ZIP__)

Any candidate for the office of Section 
Manager must be a resident of the Section, 
an Amateur Radio licensee of Technician 
class or higher and a full member of the 
League for a continuous term of at least 
two years immediately preceding receipt 
of a nominating petition. Petitions must be 
received at Headquarters by 4 PM Eastern 
Time on September 9, 2011. If more than 
one member is nominated in a single section, 
ballots will be mailed from Headquarters on 
or before October 3, 2011, to full members 
of record as of September 9, 2011, which is 
the closing date for nominations. Returns 
will be counted November 22, 2011. Section 
Managers elected as a result of the above 
procedure will take office January 1, 2012. 

If only one valid petition is received from 
a section, that nominee shall be declared 
elected without opposition for a two-year 
term beginning January 1, 2012. If no peti-
tions are received from a section by the 
specified closing date, such section will be 
resolicited in the January 2012 QST. A Sec-
tion Manager elected through the resolicita-
tion will serve a term of 18 months. Vacancies 
in any Section Manager’s office between 
elections are filled by the Membership and 
Volunteer Programs Manager. — David 
Patton, NN1N, Membership and Volunteer 
Programs Manager

SM Resolicitation Notice: Since no 
nomination petitions were received for the 
West Texas Section Manager election by the 
March 4, 2011 deadline, nominations are 
hereby solicited.
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If you’re a full ARRL member in one of 
the following five divisions and are inter-
ested in playing a part in the League’s 
democratic organization, here’s the oppor-
tunity. Nominations are open for the offices 
of director and vice director for the 2012-
2014 term in the Atlantic, Dakota, Delta, 
Great Lakes and Midwest divisions.

ARRL Divisions
The policies of the League are established 

by 15 directors who are elected to the Board 
on a geographical basis to represent their 
divisions and constituents (see page 15 of 
any recent QST for a list of the divisions, 
directors and vice directors). These 15 di-
rectors serve for three-year terms, with five 
standing for election each year.

Just as in national or state politics, ARRL 
voters/members have the privilege and 
responsibility to decide that they like the 
actions of their incumbent representatives 
and support them actively for reelection or 
to decide that other representatives could do 
a better job, and to work for the election of 
those persons. Vice directors, who succeed 
to director in the event of a midterm vacancy 
and serve as director at any Board meeting 
the director is unable to attend, are elected 
at the same time.

How to Nominate
1. Obtain official nominating petition 

forms. This package consists of a cover let-
ter; a reprint of this election announcement; 
blank Official Nominating Petition forms 
and Candidate’s Questionnaires for the of-
fices of director and vice director; a copy 
of the ARRL Articles of Association and 
Bylaws; and an informational pamphlet for 
candidates.

Any full member residing in a division 
where there is an election may request an 
official nominating petition package. You 
don’t need to be a candidate to request the 
forms. Your request for forms must be re-
ceived by the Secretary no later than noon 
Eastern Time on Friday, August 12, 2011. 
There are separate forms for director and 
vice director nominations.

2. Submit petition with statement of eligi-
bility and willingness to serve. Official forms 
bearing the signatures of 10 full members of 
the division and naming a full member of the 
division as a candidate for director or vice 
director, must be submitted, with a statement 
signed by the candidate attesting to his or her 
eligibility, willingness to run and willing-
ness to assume the office if elected. These 
documents must be filed with the secretary 
no later than noon Eastern Time on Friday, 
August 19, 2011. The submission may be 

made by facsimile or electronic transmission 
of images (i.e. a PDF or JPEG attachment 
to an email) provided that upon request, 
the original documents are received by the 
Secretary within seven days of the request. 
On Monday, August 22, 2011, the secretary 
will notify each candidate of the names and 
call signs of each other candidate for the same 
office. Candidates will then have until Friday, 
September 2, 2011, to submit 300-word state-
ments and photographs, if they desire these 
to accompany the ballot, in accordance with 
instructions that will be supplied.

3. Ethics and Elections Committee to 
cer tify eligibility. In accordance with the 
Bylaws, an Ethics and Elections Committee, 
composed of three directors not subject to 
election this year, is responsible for the 
conduct of the election. This year, the Ethics 
and Elections Committee consists of Greg 
Sarratt, W4OZK; Bob Vallio, W6RGG and 
Tom Frenaye, K1KI.

cal order. If a person is nominated for both 
director and vice director, the nomination for 
director will stand and that for vice director 
will be void. A person nominated for both 
offices does have the option, however, of 
declining the higher nomination and running 
for vice director if he or she wishes. Because 
all the powers of the director are transferred to 
the vice director in the event of the director’s 
death, resignation, recall, removal outside the 
division or inability to serve, careful selec-
tion of candidates for vice director is just as 
important as for  director.

Absentee Ballots

All ARRL members licensed by the FCC, 
but temporarily residing outside the US, 
are eligible for full membership. Members 
overseas who arrange to be listed as full 
members in an appropriate division prior 
to September 10, 2011, will be able to vote 
this year where elections are being held. 
Members with overseas military addresses 
should take special note of this provision; in 
the absence of information received to the 
contrary, ballots will be sent to them based 
on their postal addresses. Even within the 
US, full members temporarily living out-
side the ARRL division they consider home 
may have voting privileges by notifying the
Secretary prior to September 10, 2011, giv-
ing their current QST address and the reason 
that another division is considered home. If 
your home is in the Atlantic, Dakota, Delta, 
Great Lakes or Midwest division but your 
QST goes elsewhere, let the ARRL Secretary 
know as soon as possible, but no later than 
September 10, 2011, so you can receive a 
ballot from your home division.

The Incumbents

These people presently hold the offices 
of director and vice director, respectively, in 
the divisions conducting elections this year:

Atlantic — Bill Edgar, N3LLR and 
Tom  Abernethy, W3TOM

Dakota — Greg Widin, KØGW and 
Kent Olson, KAØLDG

Delta — Mickey Cox, K5MC and 
David Norris, K5UZ

Great Lakes — Jim Weaver, K8JE and 
Gary Johnston, KI4LA

Midwest — Cliff Ahrens, KØCA and 
Rod Blocksome, KØDAS

For the Board of Directors:

May 19, 2011

David Sumner, K1ZZ
Secretary

Nominees Sought for ARRL Board of Directors

Call for Nominations
Nominations are open for director 

and vice director in the five divisions 
mentioned above for the three-year term 
beginning at noon January 1, 2012.

The nominee must be at least 21 years 
of age and have been licensed and a full 
member of the League for a continuous term 
of at least four years immediately preceding 
nomination. A nominee must provide the 
Ethics and Elections Committee with infor-
mation concerning his or her employment, 
ownership and investment interests, and other 
financial arrangements so the Committee 
can determine whether the nominee has a 
pervasive and continuing conflict that would 
render him or her ineligible to be a Board 
Member (see Article 11 and Bylaw 46 of the 
ARRL Articles of Association and Bylaws). 

Balloting Will Follow
If there is only one eligible candidate 

for an office, he or she will be declared 
elected by the Ethics and Elections Com-
mittee. Other wise, ballots will be sent 
to all full members of the League in that 
division who are in good standing as of 
September 10, 2011. (You must be a licensed 
radio amateur to be a full member.) The bal-
lots will be mailed not later than October 1, 
2011 and, to be valid, must be received at HQ 
by noon Eastern Time on Friday, November 
18, 2011. A group of nominators can name 
a candidate for director or vice director, or 
both, but there are no “slates,” as such. Each 
candidate appears on the ballot in alphabeti-
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Tim Urell, KF7FOX
kf7fox@arrl.net

The Knobby Knee Net is a 2 meter 
ragchew net that has been meeting daily 
in central Arizona for over 20 years. But 
on the morning of May 8, 2011, some-
thing was very wrong. As I tuned into the 
net all I heard was a stream of 
“kerchunks” coming from the 
repeater. Occasionally, a regular 
net denizen could be heard call-
ing but, mostly, no one answered. 
Only a couple of stations could 
actually capture the repeater and 
talk to each other. The scheduled 
net control operator, Wayne Gil-
bertson, WA7IGI, could not be 
heard at all.

Switching my rig to reverse, 
I clearly heard WA7IGI calling, 
but not capturing the repeater. 
His calls indicated that he could 
not hear any of the other net 
traffi c and no one else seemed 
to hear him. I tried to reach him 
but was unsuccessful.

The repeater is owned and 
operated by the Verde Valley 
Amateur Radio Association (VVARA) and 
resides on a peak between the cities of Cot-
tonwood and Prescott in central Arizona, 
splitting its coverage area into east side and 
west side halves. At 7800 feet, this repeater 
provides coverage to around 10,000 square 
miles and is extremely reliable.

One of the operators on the east side, 
Tim Henriksen, KG7GCO, reported a very 
strong continuous carrier on the repeater’s 
input frequency but with no modulation 
whatsoever. He and a west side operator, 
Steven Pearson, KC7TIL, reasoned that 
this carrier did not have the appropriate tone 
programmed and thus was being rejected by 
the repeater. That explained why the signal 
was not being retransmitted. But even with-
out the tone it was still interfering so that 
only the strongest stations could override it 
and get to the repeater. It was a great bit of 
deduction and it later turned out that Tim 
and Steve were exactly correct. Now the 

Foxhunting Fire Prevention
questions became who and why?

A west-side VVARA member, Jack 
Crabtree, W7JLC, had direction finding 
equipment immediately available to him and 
promptly set out from Prescott to track down 
the offending transmitter. He met up with an 
east-side member, Bob Shipton, K8EQC, in 
Cottonwood and together they went foxhunt-

ing (see Figure 1). It took them only a bit over 
90 minutes to positively identify the exact 
house from which the interference was 
coming. Knocking on the door, there was 
no answer.

By a stroke of luck, Bob, K8EQC, 
thought he might know who owned the house 
— and the interfering station. A little detec-
tive work and a couple of phone calls put him 
in contact with a fellow ham who had left 
the house on an out-of-town trip earlier that 
morning. Nonplussed at the situation, the 
other ham arranged for the direction-fi nding 
detectives to gain access to the house to see 
what was happening.

When they got into the shack, they found 
a transmitter had been left on — perhaps ac-
cidentally, perhaps for remote access — and 
its microphone had somehow fallen from 
the table and become wedged in such a way 
that it depressed the PTT. Perhaps the wind 
or a pet had knocked the microphone off the 

table. Whatever did it, that old RadioShack 
transmitter had been putting out a continu-
ous carrier for about 12 hours before Jack, 
W7JLC, and Bob, K8EQC, found it. By 
their report, its case was too hot to touch! 
They immediately pulled out the microphone 
cable and the carrier stopped. After they 
disconnected the transmitter power and al-

lowed it to cool down they were 
convinced that no further dangers 
existed, so they locked up the 
house and left. The VVARA 
repeater was back on the air 
without interference.

We will never know how 
much longer it would have been 
before that severely overheated 
transmitter started a fi re in the 
house, but there’s a good chance 
that is exactly what would have 
happened. In my opinion, at least, 
only the quick and skillful actions 
of W7JLC and K8EQC prevented 
a disaster.

Transmitter hunts are great 
fun, but the skills learned by 
transmitter hunting are useful 
for much more than just having a 
good time. You never know when 

or where such skills may be called upon to 
save property or even lives. In this case, the 
direction-fi nding skills and fast response 
of Jack, W7JLC, and Bob, K8EQC, saved 
a fellow ham’s house from the ultimate 
overheating.

NO TONE, NO PHONE — 
A ONE HOSPITAL DISASTER
Joe Moell, KØOV
ARRL ARDF Coordinator
k0ov@arrl.net

When nurses and other caregivers picked 
up their phones at Children’s Hospital of 
Orange County (CHOC) in California in the 
early morning on March 21, there was no 
dial tone. A power surge caused the central 
processor in the hospital’s phone switch to 
fail. Following established procedures, the 
lead operator at the CHOC switchboard 
immediately activated the Hospital Disaster 

Figure 1 — Bob Shipton, K8EQC (left) and Jack Crabtree, 
W7JLC (holding the antenna) used their direction fi nding skills 
and equipment to save another ham’s home.

TIM URELL, KF7FOX

Steve Ewald, WV1X  Public Service Specialist  sewald@arrl.org

PUB SERV.indd   69PUB SERV.indd   69 6/21/2011   11:22:25 AM6/21/2011   11:22:25 AM



70  August 2011    

Subscribe to the 
ARES® E-Letter 

If you’re interested in 
public  service and emergency 

com munications, read the 
ARES® E-Letter at 

www.arrl.org/
ares-e-letter

ARRL members can have 
the ARES® E-Letter sent 

to them each month. 
Just sign up at

www.arrl.org/
member-support 

You must be logged into You must be logged into 
the ARRL website the ARRL website 
to access this link.to access this link.

Support Communications System (HDSCS) 
(www.hdscs.org), using an independent tie-
line to reach April Moell, WA6OPS, head of 
this ARES® group that specializes in helping 
hospitals when their communications fail.

Moell established a 2 meter net and 
initiated a call-out of HDSCS members via 
telephone and pager. Ken Simpson, W6KOS, 
and Clay Stearns, KE6TZR, soon arrived at 
the hospital to help establish a link with the 
outside world. Soon, more operators were 
at the hospital to communicate for its most 
important units, including the emergency de-
partment, neonatal intensive care, pediatric 
intensive care and the pharmacy.

She then contacted the supervisor at Or-
ange County Communications to report the 
outage and to provide her telephone number 
for incoming calls to CHOC. This resulted 
in Moell receiving several urgent messages 
for the hospital, including one regarding the 
transport of a young patient coming in for an 
appendectomy. Message handling continued 
through the morning, with some of the fi rst-
to-arrive operators being relieved by other 
HDSCS members when they had to leave 
for work or other commitments.

By 10:45 AM, some phones were work-
ing and spare parts were on their way from 
a supplier. HDSCS continued to provide 
unit-to-unit and hospital-to-community mes-
saging as needed, including coordination of 
patient treatments and a request for blood. 
At 1:02 PM, the repair crew announced that 
the phone system was back to normal, ex-
cept for some voice mail functions. HDSCS 
members remained on station for 30 more 
minutes, as they always do to insure that 
phone systems are stable before securing.

This is the 31st year of HDSCS service 
to medical facilities in Orange County and 
the 114th activation to provide communica-
tions support when telephones have failed or 
were overloaded. The reasons for HDSCS 
involvement have ranged from equipment 
failure, to cut cables, to natural disasters 
such as earthquakes, fl oods and wildfi res. 
Each member has his or her own go-kit that 
is ready to take to any of the 36 supported 
hospitals to establish communications. The 
HDSCS is familiar with CHOC because the 
group has participated in drills and commu-
nications emergencies there before, includ-
ing an external phone outage that lasted 22 
hours in August 2006 when a construction 
accident severed fi ber optic cables.

The following HDSCS members also 
participated in this activation: Paul Broden, 
K6MHD; Tom Hall, N6DGK; Bill Hegardt, 
K6WIL; Rebecca Katzen, KI6OEM; Joe 
Moell, KØOV; Dale Petes, KI6ANS; Sam 
Stratton, W5AGX, and Fred Wagner, KQ6Q.

Just 15 days later, HDSCS was activated 
again to another Orange County hospital. A 

patient’s physician at his offi ce or home but 
the phones are down because switchgear has 
failed, that’s just as severe an emergency 
as it would be in a widespread natural di-
saster. Orange County hospitals know and 
appreciate us because we come when they 
call and we connect their staff members to 
the outside, no matter the cause of the com-
munications outage. We urge other ARES 
groups around the country to adopt our hos-
pital support model, which includes robust 
alerting plans for each hospital, regular meet-
ings with the hospital disaster planners, and 
ready-to-respond members who are trained 
in the special terminology and communica-
tions needs of medical facilities.”

More information about HDSCS and 
its successful model for hospital commu-
nications support is at the group’s website: 
www.hdscs.org.

HAMS ASSIST DURING 
MARCH FLOOD 
Bob Javits, WB2AIU
wb2aiu@arrl.net

The Bergen Amateur Radio Association 
(BARA) provided communications for the 
American Red Cross of Northern New Jersey 
over 5 days in early March to support relief 
efforts for severe fl ooding. BARA hams lead-
ing the effort were Tony Izzo, K2AMI; Phil 
Barber, WA2LXE, and Bob Javits, WB2AIU.

group pager alert at 10:28 AM on April 5 
brought hams to Saddleback Hospital in 
Laguna Hills after a digital equipment failure 
caused the inbound and outbound trunk lines 
to become inoperative. Again, the phone 
number of April Moell, WA6OPS, was given 
to the Orange County Communications 
agency so that ambulance companies and 
other hospitals could contact Saddleback 
Hospital via HDSCS. The outage lasted until 
6 PM that day.

HDSCS members participating in this 
activation were Tom Hall, N6DGK; Scott 
Lolmaugh, WD8ICK; Jim McLaughlin, 
AB6UF; Pete Martinez, K2PTM; Joe Moell, 
KØOV; Dave Popko, AF6TN; Cheryl Simp-
son, KD6MWZ; Ken Simpson, W6KOS; 
John Walker, AC7GK, and Dave West, 
KI6EPI.

Of the 115 times that HDSCS has been 
activated for communications problems in 
Orange County hospitals, this was the 85th 
time that it was due to switchgear or cable 
failure. According to WA6OPS, who is an 
ARES DEC, “Many hams around the state 
and the country ask me why Orange County 
has so many phone system failures in hos-
pitals. They seem to think that this doesn’t 
happen in their own areas, but they’re mis-
taken. We know from our own experience 
that phone equipment isn’t 100% reliable. I 
know from talking to lots of hospital disaster 
planners around the country that they have 
plenty of failures, too. But far too often, 
hams think that Amateur Radio can only help 
in ‘all else fails’ disasters such as hurricanes, 
tornados and fl oods. Most ham emergency 
groups don’t prepare and plan to help in 
these single-hospital incidents. They don’t 
set up 24 hour alerting plans for the hospitals 
to use to contact them quickly when phones 
go down, so they never get the call.”

Moell continues, “When a nurse on a 
hospital unit has an urgent need to contact a 

Figure 2 — Phil Barber, WA2LXE, of BARA, 
handles Disaster Assessment messages 
for the Red Cross at the Ridgewood, New 
Jersey Disaster Relief Center.

BOB JAVITS, WB2AIU

Operating from a permanent station in-
stalled by BARA at Red Cross Disaster Relief 
Headquarters in Ridgewood, the hams main-
tained contact with the Disaster Assessment 
Teams (see Figure 2). They used the repeater 
of the 10-70 Repeater Association since it 
provided excellent coverage of the fl ood area.

Red Cross disaster-assessment volunteers 
who are also hams provided the input from 
the fi eld. These included Barry Cohen, K2JV; 
Charles Irwin, KC2VYK; David Berkley, 
K2MUN; Barbara Flynn, KC2YJB; Hill-
ary Zaenchik, KC2HLA; Vincent Lobosco, 
KC2IZK, and John Connors, KC2SRT.
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DXCC Honor Roll
The DXCC Honor Roll is earned by DX Century Club members who submit confirmation for contacts reached within the numerical top 10 of the overall number of entities on The ARRL DXCC List. There 

were 338 entities on the DXCC list for this period with 329 being required for the Honor Roll. The period for this list is from January 1, 2010 through December 31, 2010. The boldface number indicates the total 
current DXCC credits. The number next to the call sign represents an individual’s overall total. Note: This DXCC Honor Roll listing does not include the four new entities added officially by the 10/10/2010 date.

Bill Moore, NC1L 
Awards Branch Manager

MIXED      
338 
(Top of the 
Honor Roll)
4X1FQ/378
4X4DK/389
4X6KA/345
4X6UO/344
7L1WII/342
9A1CCY/338
9A1R/344
9A2AA/367
9A2EU/344
9A4A/371
9A7V/344
9A7W/338
9A8A/344
AA1K/349
AA1V/351
AA4H/349
AA4V/358
AA4Z/361
AA5AT/344
AA5AU/345
AA6G/352
AA6YQ/343
AA7A/351
AA8BN/342
AA8EY/361
AA9AA/343
ABØX/351
AB5C/349
AB8K/355
AB9V/347
AC8G/349
AD1C/348
AD5A/343
AE6Y/350
AF2C/348
AG9S/347
AIØO/346
AI9Y/343
AJ3K/347
AJ6V/349
AKØA/348
AK1N/347
AL7R/344
CT1BH/366
CT1BOH/344
CT1BWW/342
CT1EEB/342
CT1ZW/357
CT3BM/347
DF2NS/346
DF2UH/343
DF3CB/345
DF3GY/346
DF3UB/344
DF4PL/345
DF9ZP/345
DF9ZW/344
DJØMCH/342
DJ1ND/348
DJ2BW/387
DJ2RB/351
DJ2TI/356
DJ2YA/376
DJ3AS/347
DJ3IW/346
DJ4AX/369
DJ4GJ/346
DJ4PI/364
DJ4SO/352
DJ4TZ/377
DJ4XA/367
DJ5AV/347
DJ5JH/365
DJ5JK/357
DJ6DU/346
DJ6NI/362
DJ6OV/351
DJ6RX/366
DJ6TK/364
DJ6VM/362
DJ7ZG/372
DJ8CG/345
DJ8FW/356
DJ8NK/360
DJ9HX/346
DJ9KG/350
DJ9ON/352
DJ9RQ/355
DJ9RR/347
DJ9WH/339
DJ9ZB/360
DKØEE/344
DK1BX/344
DK1FW/361
DK1RV/347
DK2GZ/343
DK3HL/355
DK3KD/352
DK3SF/355
DK5AD/353
DK5PR/358
DK6IP/350
DK8DB/346
DK8FS/347
DK8UH/343
DK9KX/354
DLØBMW/342
DLØWW/355
DL1EY/360
DL1RWN/342
DL1YD/356
DL2FAG/344
DL3IE/366
DL3MF/341
DL3MGK/342
DL3OH/368
DL3ZI/378
DL4MCF/344
DL4MDO/344
DL5KAT/344

DL6ATM/348
DL6JGN/350
DL6QW/366
DL6RAI/344
DL7AFS/344
DL7AV/372
DL7HU/379
DL7MAE/344
DL7VEE/349
DL8NU/367
DL8YR/354
DL9ZAL/344
DU9RG/345
EA1AUS/344
EA1RT/346
EA3BT/343
EA3NA/363
EA4DO/367
EA4DX/344
EA4KD/344
EA5BM/343
EA5BY/343
EA5KY/339
EA6BH/357
EA6NB/344
EA7LQ/350
EA8AK/338
EA8AKN/344
EA8BYR/342
EA8ZS/344
EI6FR/341
ES1AR/381
ES1RA/351
EY8MM/342
F2VX/360
F3AT/383
F3SG/349
F5II/366
F5IL/345
F5JQI/343
F5NBU/344
F5NBX/343
F5NTV/344
F5OZF/344
F5QF/348
F5XX/341
F6AOI/362
F6BEE/352
F6BFH/357
F6BKI/353
F6BWJ/351
F6DLM/349
F6DYY/346
F6DZO/345
F6EXV/349
F6FHO/346
F6FWW/344
F6FXU/343
F9CZ/347
F9GL/377
F9LX/355
F9RM/380
F9XL/357
GØCGL/344
GØDBE/343
GØDQS/344
GØJHC/344
G3GAF/350
G3GIQ/371
G3HTA/366
G3KHZ/362
G3KMA/373
G3KWK/353
G3LQP/363
G3NDC/361
G3NLY/370
G3OAG/346
G3PJT/342
G3PLP/347
G3RTE/350
G3RUV/360
G3SJX/347
G3SNN/349
G3UML/369
G3VKW/353
G3VXJ/345
G3XTT/347
G4BWP/347
G4ELZ/345
G4IUF/346
G4OBK/344
G4PTJ/344
G4SOZ/338
G4ZCG/344
GJ3LFJ/344
GMØAXY/345
GM3ITN/379
GM3WIL/347
GM3YTS/345
GM4FDM/341
GM4YMM/343
GW3JXN/339
GW4BLE/351
HAØDU/355
HA5KG/342
HA5WA/344
HA8IE/344
HA8UT/346
HA9PP/340
HBØLL/362
HB9AAA/365
HB9AFI/356
HB9ANK/353
HB9AQW/358
HB9BGV/345
HB9BLQ/345
HB9BZA/345
HB9DDM/344
HB9DDZ/344
HB9KT/347
HB9MX/380
HB9PL/379
HB9QR/376
HB9RG/353
HB9US/361

HC1HC/347
HL3IUA/343
IØDJV/352
IØEKY/345
IØKRP/353
IØMWI/352
IØOLK/364
IØTCA/348
IØWDX/356
I1AGC/358
I1APQ/360
I1CAW/357
I1FNX/350
I1WXY/348
I1ZL/382
I2KMG/371
I2MQP/351
I2PEI/351
I2PJA/355
I2PNB/355
I2YBC/355
I2ZGC/353
I4ACO/347
I4AVG/347
I4DZ/349
I4EAT/351
I4EWH/344
I4FTU/365
I4IZZ/343
I4LCK/363
I4MKN/364
I4WZT/344
I5ARS/375
I5CRL/352
I5FLN/362
I5ICY/345
I5IGQ/345
I5JHW/348
I5KG/344
I5KKW/349
I5OYY/338
I5RFD/349
I5SDG/356
I5ZGQ/349
I5ZJK/344
I6FLD/378
I6FYR/347
I6NO/363
I8ACB/352
I8DVJ/344
I8IHG/347
I8KNT/351
I8MTQ/348
IKØAZG/344
IKØDWN/344
IKØFVC/343
IK1ADH/342
IK1GPG/344
IK1JJB/342
IK1RLI/342
IK2ABJ/344
IK2ANI/344
IK2BLA/344
IK2GNW/344
IK4BHO/344
IK4CIE/344
IK4FNF/341
IK4HLO/344
IK4NQL/343
IK5BAF/344
IK5CBE/343
IK5CQV/344
IK5EKB/343
IK5HHA/345
IK5MEN/343
IK5ORP/339
IK6DLK/344
IK6GPZ/343
IK7FPV/344
IK8BQE/345
IK8CNT/344
IK8HJC/340
IK8JVG/342
IT9GCQ/352
IT9HLR/344
IT9PKO/343
IT9SVJ/344
IT9UCS/349
IV3TQE/348
JAØAXV/356
JAØBKX/349
JAØCRG/345
JAØDAI/349
JAØDWY/352
JAØEKI/338
JAØGRF/356
JAØGZZ/356
JAØHXV/346
JAØLXP/352
JAØRYN/346
JAØUH/352
JAØUUA/344
JA1ADN/377
JA1BK/377
JA1BLC/368
JA1BNL/347
JA1BRK/375
JA1BWA/371
JA1CNM/349
JA1CQK/345
JA1CZI/354
JA1DFK/343
JA1DIO/352
JA1DJO/341
JA1DOF/346
JA1EOD/365
JA1FGB/352
JA1FNA/358
JA1FQI/339
JA1GRM/343
JA1GV/368
JA1HGY/364
JA1IFP/366
JA1IOA/349
JA1JAN/363

JA1KQX/351
JA1LSP/355
JA1MLV/354
JA1MRM/351
JA1OCA/364
JA1OND/355
JA1PEJ/349
JA1QXC/346
JA1RJU/359
JA1SGU/352
JA1SHE/343
JA1SKE/353
JA1SVP/353
JA1SYY/351
JA1TRL/355
JA1UQP/363
JA1VLK/351
JA1WPX/350
JA1WSK/356
JA1WSX/357
JA1XQC/342
JA2ADY/347
JA2AH/363
JA2AHH/347
JA2AO/349
JA2AXB/351
JA2BAY/354
JA2CXH/352
JA2CYL/348
JA2DSY/360
JA2FJP/347
JA2IVK/354
JA2JNA/347
JA2JPA/349
JA2JW/380
JA2KVD/354
JA2MNB/344
JA2QPY/345
JA2TBS/345
JA2VMU/343
JA2VPO/350
JA2WYN/345
JA2XYO/356
JA3AZD/365
JA3CSZ/351
JA3EMU/358
JA3FYC/356
JA3GN/349
JA3LDH/344
JA3MF/356
JA3MHA/342
JA3PIS/347
JA3THL/358
JA3TJA/346
JA4AFT/363
JA4DEN/347
JA4DLP/358
JA4DND/355
JA4IYL/347
JA4LKB/347
JA4LXY/355
JA4ZA/371
JA5AUC/351
JA5BEN/346
JA5IU/355
JA5XAE/340
JA6BDB/347
JA6BZA/343
JA6BZI/363
JA6CBG/346
JA6CDA/353
JA6GXP/355
JA6HUG/350
JA6LCJ/352
JA6MWW/343
JA6TMU/349
JA6VQA/345
JA6VU/347
JA7AQR/356
JA7AYE/347
JA7BJS/352
JA7BWT/345
JA7EMH/347
JA7FWR/347
JA7IC/346
JA7JI/358
JA7JM/358
JA7JWF/353
JA7LMZ/345
JA7MA/365
JA7MFL/344
JA7MSQ/344
JA7PL/354
JA7XBG/345
JA7ZF/358
JA7ZP/350
JA8ADQ/369
JA8AWH/356
JA8BAR/360
JA8CDT/358
JA8DNV/356
JA8EJO/347
JA8EKU/338
JA8EOT/339
JA8FKO/352
JA8GSN/345
JA8JL/366
JA8JO/358
JA8MS/362
JA8NFV/349
JA8OW/355
JA8RJE/345
JA9AA/375
JA9BEK/346
JA9CGW/349
JA9LJS/347
JA9TWN/348
JD1AMA/344
JE1HPM/345
JE1PNX/343
JE1SYN/343
JE2HCJ/345
JE2LPC/345
JE2LUN/347
JE2URF/344

JF1KKV/349
JF1SEK/349
JF1UVJ/345
JF2MBF/344
JF2OWA/344
JF7XKY/350
JG1WSC/344
JG3QZN/345
JHØBBE/345
JH1AFD/346
JH1AGU/352
JH1GZE/357
JH1HGC/354
JH1SJN/345
JH1TWT/346
JH2FXK/343
JH2RMU/344
JH2SON/344
JH2UVL/351
JH3AEF/346
JH3GRO/343
JH3VNC/349
JH4IFF/349
JH4JNG/344
JH4UYB/345
JH5FTY/344
JH6CDI/351
JH6JMN/344
JH7FMJ/350
JH8GWW/347
JH8JPK/349
JH8SLS/344
JH9AUB/345
JI1DHY/343
JI1FXS/342
JI1MNT/344
JI1NJC/344
JI1VVB/346
JI2KXK/344
JI5TRJ/344
JJ2RCJ/345
JJ3PRT/353
JK1DVX/343
JK1OPL/359
JL1ARF/344
JL1BLW/347
JL1SAM/345
JL1WQO/338
JM1VRW/344
JO1WKO/343
JP1IOF/344
JP1NWZ/345
JR1AIB/352
JR1BLX/353
JR1DUP/348
JR1MLU/353
JR1TNE/356
JR1XIS/346
JR2BNF/343
JR2KDN/344
JR2UJT/343
JR3HZW/350
JR4LNG/343
JR7BDQ/349
JR7TEQ/353
JR7VHZ/342
JR9LKE/339
JS2LHI/342
JS3CTQ/344
KØBS/362
KØBX/351
KØCA/344
KØCS/352
KØCX/347
KØDEQ/353
KØEOU/349
KØEPE/367
KØEU/350
KØFF/352
KØGSV/359
KØGT/347
KØGX/339
KØHUU/339
KØIEA/359
KØJGH/351
KØJUH/345
KØMN/353
KØQC/346
KØQQ/359
KØSR/352
KØWK/349
K1AC/346
K1AR/353
K1BD/350
K1BW/360
K1DG/346
K1IK/354
K1JU/344
K1KI/358
K1KNJ/342
K1KO/344
K1KZ/342
K1LD/346
K1MO/351
K1NOK/351
K1NY/353
K1RM/366
K1WER/342
K1YT/343
K1ZZ/358
K2AJY/343
K2BA/343
K2CL/366
K2CO/348
K2EP/343
K2EWB/353
K2FU/347
K2HK/369
K2MUB/369
K2PLF/349
K2PS/350
K2QMF/350
K2RW/351
K2SGH/350
K2TE/346

K2TQC/377
K2TWI/346
K2XA/358
K2XF/346
K2ZZ/348
K3BEQ/350
K3DI/350
K3FMQ/343
K3GT/348
K3HP/347
K3HT/354
K3JGJ/354
K3KO/346
K3PH/350
K3PL/357
K3RV/350
K3SGE/363
K3UA/353
K3VN/345
K3WC/365
K3WW/357
K3ZO/354
K4AU/344
K4AVC/355
K4BVQ/378
K4CIA/370
K4CN/347
K4DX/349
K4DXA/346
K4DY/367
K4EM/343
K4FJ/372
K4ID/372
K4IQJ/347
K4ISV/370
K4JAF/346
K4JEZ/349
K4JLD/352
K4JRB/373
K4MQG/374
K4MS/357
K4MZU/373
K4OCE/358
K4PI/357
K4RBZ/348
K4SBH/355
K4SO/345
K4TAG/354
K4TEA/369
K4TQ/344
K4UEE/360
K4UTE/363
K4VX/361
K4WI/350
K4WS/355
K4WW/339
K4XG/366
K4XI/359
K4XO/364
K4XP/352
K4XR/351
K4XU/352
K4YR/386
K4YYL/371
K4ZA/344
K4ZW/348
K4ZYU/362
K5AC/349
K5AQ/365
K5AT/344
K5BG/344
K5CON/346
K5DU/344
K5EJ/356
K5ESW/358
K5GH/359
K5GZ/351
K5JP/344
K5JUC/349
K5JZ/349
K5KC/352
K5KLA/355
K5KT/349
K5LA/350
K5NA/368
K5OVC/363
K5PC/346
K5PP/349
K5QY/346
K5RC/367
K5RJ/360
K5RT/344
K5TT/345
K5UR/365
K5VRX/349
K5VV/344
K5WE/351
K5XX/359
K5YY/370
K6AAW/357
K6AM/346
K6ANP/359
K6DT/373
K6DW/343
K6DXX/350
K6EGW/347
K6EL/345
K6FG/351
K6FM/355
K6GAK/364
K6GXO/350
K6JAD/356
K6KII/382
K6KLY/344
K6LD/343
K6LGF/382
K6ND/342
K6RIM/362
K6RN/378
K6SQL/349
K6TA/372
K6XJ/358
K6XN/350
K6YRA/372
K6YUI/360

K6ZG/347
K6ZO/394
K7AA/365
K7ABV/368
K7AR/346
K7BG/342
K7EG/351
K7GEX/354
K7JS/344
K7LAY/352
K7LJ/348
K7LZJ/343
K7NN/362
K7NO/357
K7OH/344
K7OM/348
K7PI/348
K7SO/350
K7SP/353
K7VS/346
K7VV/353
K7XB/358
K7ZA/356
K7ZBV/348
K7ZD/344
K8AJR/343
K8AV/343
K8CW/361
K8CX/351
K8DE/346
K8DR/381
K8EJ/370
K8FC/345
K8FF/373
K8FL/373
K8GG/350
K8KS/342
K8LJG/357
K8LN/345
K8MC/348
K8MFO/368
K8NA/353
K8NK/341
K8NW/350
K8NWD/348
K8PT/353
K8PYD/362
K8RA/358
K8RD/351
K8RR/363
K8SIX/348
K8VFV/346
K8VJG/342
K8WWA/344
K8YSE/344
K8ZTT/345
K8ZZU/347
K9AJ/356
K9BWQ/357
K9CW/357
K9DX/346
K9EL/349
K9EMG/351
K9EU/351
K9HMB/353
K9HQM/354
K9IR/344
K9JF/363
K9KA/364
K9KK/347
K9LA/345
K9MIE/349
K9MM/365
K9MUF/346
K9NU/344
K9OW/354
K9PPY/363
K9QVB/352
K9RA/364
K9RR/348
K9UWA/354
K9VAL/349
K9XJ/358
KA4S/353
KA6A/344
KA7T/344
KA8ZPE/344
KA9CFD/344
KB4ET/346
KB5GL/348
KB7YX/346
KB8NW/344
KCØSB/343
KC2NB/346
KC3X/346
KC5P/344
KC6AWX/343
KC7V/345
KC8CY/349
KD4OS/344
KD5M/350
KE3A/348
KE4YD/344
KE5K/342
KE5TF/345
KE9ET/343
KE9I/346
KE9U/350
KFØLA/345
KFØQR/341
KF2O/356
KF8N/344
KG9N/347
KH6HH/359
KI6T/384
KI6WF/343
KJ9I/345
KKØU/348
KL7J/345
KL7RA/352
KM1R/346
KM3V/344
KM4H/344
KN4F/346
KN9T/346

KO4DI/341
KP4BJD/355
KP4L/357
KP4P/350
KR4OJ/350
KR5C/350
KS1J/347
KS7C/361
KS9W/343
KT9T/356
KUØA/343
KV7K/352
KWØA/361
KW4MM/343
KW9K/349
KY7M/347
KZ2I/357
KZ2P/347
KZ4V/344
LA2QM/344
LA5XGA/344
LA6LHA/341
LA7QI/352
LA7SI/345
LA8XM/344
LA9DAA/343
LA9SN/344
LA9XG/344
LU1BR/358
LU1JDL/345
LU2NI/344
LU3CQ/352
LU3MCJ/346
LZ2DF/350
NØAT/354
NØAV/354
NØTB/357
NØXA/349
N1API/345
N1DCM/344
N1DG/353
N1RJ/343
N1XX/370
N2BJ/348
N2LT/361
N2MF/350
N2QT/344
N2TK/348
N2TN/343
N2TU/344
N2WB/344
N2WK/344
N3II/356
N3KS/344
N3ME/345
N3RD/343
N3SL/346
N3US/353
N3VA/345
N3VS/341
N3XX/345
N4AA/356
N4AH/358
N4AL/344
N4AVV/348
N4CC/360
N4CH/345
N4DB/347
N4GN/344
N4JA/355
N4JR/344
N4JT/344
N4KG/365
N4MM/367
N4NX/352
N4OL/346
N4PN/378
N4SZ/347
N4TJ/356
N4TL/345
N4VB/349
N4WW/369
N4XM/352
N4XO/377
N4XP/360
N4XR/380
N4ZC/367
N5AN/356
N5AR/373
N5ET/348
N5FG/354
N5JR/348
N5KM/347
N5LZ/345
N5MT/345
N5NR/348
N5OK/355
N5TY/351
N5UR/358
N5WI/346
N5ZM/346
N6AR/374
N6ED/341
N6EE/338
N6ET/364
N6FX/377
N6IG/344
N6JV/355
N6JZ/357
N6KK/348
N6MZ/343
N6OC/350
N6OJ/355
N6PYN/343
N6RA/363
N6RFM/342
N7BK/344
N7EF/349
N7HN/348
N7KA/357
N7KH/348
N7KO/344
N7NG/367
N7RO/363
N7RT/362

N7TK/341
N7TT/377
N7US/355
N7UT/351
N8AA/367
N8BJQ/346
N8DJX/347
N8DX/364
N8GZ/388
N8JV/344
N8JX/349
N8KOL/342
N8MZ/347
N8PR/344
N8RF/348
N8TR/346
N8TT/352
N8ZX/340
N9AB/363
N9AF/367
N9AU/353
N9EN/344
N9JV/340
N9LR/351
N9MW/350
N9NS/354
N9OY/342
NAØY/381
NA2X/351
NA4D/348
NA4M/359
NA5AR/358
NA8D/341
NA9Q/351
NE8Z/359
NE9Z/344
NF9V/343
NIØB/345
NI6T/347
NK4L/345
NK5K/346
NM4O/348
NN1N/346
NN2Q/344
NN5O/345
NN6K/338
NN6R/353
NO2R/348
NO8D/343
NP2N/346
NQ1K/347
NR1R/354
NS6C/355
NU8Z/343
NW6S/346
NW7O/347
NYØV/350
NZØO/343
OE1ZL/354
OE2EGL/368
OE2GEN/344
OE2LCM/344
OE2SCM/344
OE2VEL/350
OE3EVA/354
OE3OLW/348
OE3WWB/361
OE5KE/353
OE5NNN/344
OE6DK/352
OE7SEL/346
OE8RT/368
OH1EB/344
OH2BCV/359
OH2BH/372
OH2BLD/349
OH2BN/352
OH2BR/366
OH2BU/359
OH2DW/349
OH2EA/360
OH2FT/344
OH2KI/361
OH2LU/362
OH2RI/358
OH2TA/344
OH2VZ/371
OH2XF/375
OH3BU/342
OH3JR/349
OH3NXW/339
OH3RF/344
OH3SR/365
OH3YI/367
OH4NS/371
OH5KW/345
OH5NZ/369
OH5PA/361
OH5VT/360
OH5WW/342
OH8KN/353
OH9OM/355
OK1AD/338
OK1ADM/375
OK1CF/338
OK1KT/344
OK1MP/376
OK1PD/360
OK2SK/345
OK2SW/348
OM3MM/384
ON4ADN/344
ON4AOI/343
ON4DM/386
ON4GG/342
ON4IQ/342
ON4IZ/375
ON4ON/343
ON4TX/375
ON4UN/367
ON5FP/344
ON7DR/343
ON8AW/362
OZ1BTE/344
OZ1CTK/349

OZ1FAO/346
OZ1LO/368
OZ3PZ/359
OZ3SK/377
OZ7DN/343
OZ7GI/349
OZ7YY/358
OZ8BZ/363
OZ8XW/344
OZ9PP/357
PAØGMM/358
PAØLOU/382
PAØTAU/372
PAØWRS/348
PA1CW/343
PA3EXX/343
PA3FQA/343
PA3FWV/338
PE5T/348
PP5SZ/348
PT2BW/361
PT2TF/350
PT7WA/355
PY2NQ/343
PY2RO/344
PY2SP/343
PY2XB/345
PY2YP/348
PY4OY/344
PY5EG/350
PY7XC/344
PY7ZY/344
PY7ZZ/357
R7LV/343
R9FM/343
RA3DX/344
RK2FWA/357
RK9CWA/344
RW2A/348
RW3PZ/338
RZ3AM/342
S5ØA/364
S57AC/366
S57DX/346
S58T/349
S59AA/369
SK7AX/350
SLØZG/344
SLØZZI/345
SMØAGD/379
SMØAJU/382
SMØBSB/344
SMØCCM/355
SMØDTK/338
SMØKRN/344
SMØKV/385
SM1CXE/374
SM2DMU/352
SM2EJE/349
SM3AFR/346
SM3BIZ/387
SM3CXS/366
SM3DMP/349
SM3DXC/352
SM3EVR/352
SM3GSK/346
SM3NRY/343
SM3PZG/343
SM3RL/361
SM4ARQ/364
SM4CTT/353
SM4DHF/359
SM4EMO/352
SM5API/367
SM5ARL/364
SM5BFJ/362
SM5CAK/368
SM5CCE/384
SM5CZQ/363
SM5CZY/374
SM5DJZ/352
SM5FUG/345
SM5FWW/342
SM5KNV/344
SM5VS/363
SM6AHS/351
SM6CCO/350
SM6CKS/367
SM6CTQ/356
SM6CVX/364
SM6CWK/364
SM6DHU/366
SM6TEU/343
SM7CMY/350
SM7CRW/358
SM7FIG/342
SM7HCW/349
SM7TE/357
SP2JKC/346
SP3E/347
SP3FAR/343
SP3IBS/347
SP4KM/344
SP5CJQ/344
SP5DRH/345
SP5EAQ/348
SP5EWY/356
SP6A/345
SP6AEG/351
SP6IXF/344
SP6RT/367
SP7ASZ/351
SP7CVW/346
SP7GAQ/344
SP7GXK/344
SP7HT/369
SP7ITB/344
SP8AJK/364
SP8NR/342
SP9AI/361
SP9FKQ/344
SP9PT/363
SP9WZJ/342
SV1AOZ/343
SV1IW/351

SV1JG/350
SV1LK/344
T77C/349
T99T/348
TG9NX/350
UAØZC/340
UA1CT/348
UA1MU/360
UA3AB/345
UA3AGW/344
UA3AKO/343
UA4CC/347
UA4HBW/351
UA6JW/364
UA9LP/338
UA9NN/351
UN6T/346
UR7GG/338
US7MM/339
UT3UA/343
UT3UY/344
UT5MD/349
UT5UT/351
UT7WZA/351
UXØUN/362
UYØMM/345
UY5XE/347
UY5ZZ/341
VA3DX/349
VA5DX/353
VE1AST/353
VE1DX/343
VE1YX/352
VE2GHZ/343
VE3EJ/350
VE3FF/344
VE3JV/343
VE3LDT/351
VE3MV/348
VE3XN/365
VE3XO/347
VE6PY/343
VE6WQ/353
VE7AHA/352
VE7BD/360
VE7CT/365
VE7DP/353
VE7JO/341
VE7ON/342
VE7SZ/344
VE7VF/343
VE7VV/343
VE7YL/344
VK3QI/352
VK4LC/378
VK5WO/374
VK6HD/364
VK9NL/344
VO1FB/368
WØAWL/346
WØBKR/344
WØBV/352
WØCM/387
WØCP/349
WØDJC/342
WØFK/350
WØFLS/344
WØLSD/352
WØNB/353
WØNS/352
WØRI/374
WØRT/351
WØWOI/351
WØXV/345
WØYVA/348
WØZR/358
WØZT/348
W1AO/348
W1CKA/381
W1CU/353
W1CYB/353
W1DGJ/375
W1DIG/343
W1ECT/345
W1GD/352
W1GG/369
W1GL/358
W1HEO/353
W1JR/386
W1JZ/365
W1KSZ/348
W1LW/355
W1MAG/349
W1MI/354
W1NH/358
W1NU/384
W1PNR/358
W1RQ/357
W1TRC/354
W1TYQ/373
W1WEF/348
W1WLW/369
W1YIF/344
W1YM/344
W1YRC/365
W1YY/359
W1ZK/359
W2AY/348
W2FLA/365
W2FP/364
W2HTI/386
W2IJ/350
W2KKZ/346
W2MPK/364
W2OIB/370
W2OKM/389
W2QM/385
W2RD/343
W2RQ/349
W2RS/359
W2SM/358
W2SY/364
W2TA/355
W2UP/348
W2VO/360

W2XI/348
W2XT/346
W2YC/343
W3AP/363
W3BTX/358
W3DX/345
W3GG/362
W3GH/385
W3KB/346
W3KHZ/344
W3KT/350
W3LPL/365
W3MF/348
W3MR/348
W3NF/351
W3NO/355
W3NV/361
W3OOU/346
W3OZ/344
W3UM/350
W3UR/345
W3YX/348
W3YY/349
W4ABW/364
W4AO/364
W4AVY/381
W4AXL/358
W4BUW/352
W4CK/346
W4CZ/343
W4CZU/353
W4DK/352
W4DKS/362
W4DR/386
W4DXX/359
W4ETN/346
W4FQT/346
W4GD/348
W4GF/371
W4JR/343
W4LK/349
W4MBD/352
W4NL/366
W4NZ/361
W4TD/347
W4TO/348
W4UM/349
W4VHF/351
W4VQ/374
W4WG/364
W4WM/353
W4WX/339
W4YCH/354
W4ZRZ/366
W4ZV/379
W5AV/376
W5BC/348
W5BOS/367
W5BPT/350
W5CWQ/354
W5EC/356
W5EU/361
W5FI/350
W5FKX/352
W5GO/345
W5HD/353
W5IZ/369
W5JE/352
W5MQ/364
W5NUT/383
W5ODD/347
W5OU/357
W5OZI/343
W5PJR/346
W5RQ/351
W5TCX/345
W5UN/384
W5WP/343
W5XC/344
W5XX/359
W5ZE/352
W5ZPA/350
W6AN/358
W6AUG/345
W6BCQ/360
W6BJH/359
W6BSY/386
W6CUA/352
W6DPD/348
W6EL/376
W6EUF/370
W6FI/355
W6FW/376
W6GR/368
W6HT/358
W6IEG/351
W6IJ/347
W6IS/343
W6ISQ/379
W6JRY/360
W6KH/383
W6KK/343
W6KPC/370
W6KR/341
W6ND/338
W6OAT/368
W6OTC/344
W6PBI/373
W6RFF/357
W6RGG/371
W6RJ/375
W6RKC/351
W6SCC/344
W6SR/353
W6TC/360
W6TK/345
W6UA/342
W6UY/360
W6VM/344
W6VX/343
W6XA/347
W6XI/361
W6YA/375
W6YI/355
W6YOO/344

W7ACD/377
W7AJ/353
W7CA/343
W7CB/365
W7CL/344
W7CT/350
W7DQ/356
W7FA/350
W7GN/386
W7ID/352
W7KCN/344
W7KH/393
W7KNT/347
W7KQ/354
W7KW/343
W7LFA/364
W7LR/355
W7MO/352
W7ND/348
W7OM/367
W7PEB/344
W7QMU/346
W7SDR/348
W7UPF/367
W7UT/354
W7WM/351
W7XA/359
W8AEF/349
W8AXI/346
W8CY/349
W8CZN/349
W8DCH/367
W8DX/347
W8GF/369
W8GG/347
W8GMH/348
W8HB/344
W8HC/344
W8ILC/368
W8LKG/350
W8LU/352
W8LWU/352
W8QBG/362
W8QHG/348
W8QID/352
W8SAX/343
W8TE/353
W8UV/348
W8UVZ/357
W8WEJ/346
W8WFN/342
W8WOJ/358
W8XD/347
W9BF/346
W9CH/377
W9DC/369
W9DMH/351
W9DX/349
W9HA/372
W9IL/347
W9IXX/344
W9JA/356
W9JUV/389
W9KNI/376
W9KQD/368
W9KTP/345
W9LA/364
W9LKJ/364
W9MDP/348
W9MU/349
W9NGA/357
W9OL/360
W9OP/348
W9PJ/357
W9RC/344
W9RM/348
W9RN/359
W9SN/343
W9SS/359
W9VA/355
W9XT/346
W9XX/349
W9XY/349
W9YSX/383
W9YYG/362
W9ZR/364
WAØGOZ/341
WA1JMP/355
WA1S/344
WA2HZO/351
WA2NPD/351
WA2UXC/351
WA2WSX/350
WA3DCG/341
WA3DVO/366
WA4FFW/364
WA5HOD/345
WA5VGI/342
WA6F/348
WA6TLA/354
WA6WZO/352
WA7UTM/343
WA8VPN/349
WA8WV/349
WA9CVK/348
WA9IVU/344
WB1J/354
WB2AQC/355
WB2YQH/363
WB4OSS/364
WB5XX/344
WB6RSE/350
WB7B/344
WB8K/350
WB8ZRL/347
WB9CIF/344
WB9EEE/346
WB9Z/352
WC1M/343
WC4B/348
WC6DX/343
WD4CBA/342
WD5DBV/349
WD5GJB/348
WD5K/363
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WD6FF/344
WF5E/376
WF5T/349
WI8R/344
WJ4T/344
WK3N/344
WK7E/346
WO2N/344
WO9S/350
WQ3X/348
WS7I/345
WT8C/347
WX5L/347
WZ8P/346
XE1AE/379
XE1J/359
XE1L/349
XE1ZLW/343
XE1ZW/345
YB5QZ/343
YL2MU/352
YO3APJ/355
YU1AB/354
YU1AM/360
YU1FW/353
YU7BB/362
ZL1AMO/366
ZL3JT/340
ZL3JU/341
ZS4TX/343
ZS6P/343

337
5B4AFB/337
9A1CAL/349
9A2OM/344
9A2TN/342
9A2YM/355
9A3NM/337
9A3SM/343
9A5CY/337
AA1AC/346
AA1M/349
AA4S/360
AA5BT/343
AA5C/346
AA6Z/345
AA8LL/337
AA9CN/343
AA9RN/337
AB6QM/338
ACØM/348
AC4S/343
AD5Q/347
AD5W/337
AD6W/345
AD8RL/343
AE1T/345
AFØF/344
AI3Q/348
CT1APE/339
CT1EKY/339
CT4NH/346
CX4CR/357
DF2RG/346
DF3IS/339
DF7NM/345
DJØIF/341
DJ4LK/364
DJ4PT/362
DK2JX/345
DK2OY/347
DK5QK/354
DK6WA/346
DK9IP/344
DL1AMQ/344
DL2OE/338
DL3NM/337
DL4FW/345
DL5ZB/337
DL5ZBB/343
DL6ZXG/338
DL8FM/348
DL9RCF/337
DL9TJ/368
DL9YX/363
EA1DFP/339
EA1JO/346
EA3BHK/339
EA3GHZ/337
EA3LX/342
EA4MY/354
EA5AD/344
EA5RM/341
EA8LS/340
EA9AM/343
EA9IE/346
EU6MM/343
EU7SA/341
F2GL/356
F2JD/342
F2WU/351
F3TH/343
F3TK/352
F5OIU/337
F5OKK/337
F5XL/343
F6AJA/359
F6ANA/343
F6BLP/347
F6CKH/357
F6COW/341
F6CUK/349
F6CXJ/345
F6DHB/348
F6HIZ/343
F6HUJ/343
FM5CD/344
GØOIL/338
G3JAG/365
G3RZP/344
G3TXF/356
G3VMW/347
G4EDG/344
G4GED/343
G4OWT/339
G4SOF/343
GM4UZY/338
HA3NU/345
HA3OU/338
HA5AGS/342
HA5BSW/340
HA5FA/345
HB9AQA/351
HB9ARC/344
HB9BGN/348
HB9BHY/341
HB9BIN/341
HB9BOI/346
HB9BPP/344

HB9BXE/342
HB9CEX/341
HB9CIP/344
HB9CZR/343
HB9DHK/341
HB9DKV/342
HB9DLE/342
HB9RE/350
HB9TL/385
HL1XP/343
HS1NGR/337
IØAMU/387
IØJBL/347
IØSSW/356
I1BUP/355
I1EEW/345
I1LGR/357
I2JSB/347
I2RFJ/348
I2VGW/337
I2XIP/347
I2YDX/357
I2ZFD/367
I3EVK/367
I4ENO/337
I4MFA/346
I5HOR/345
I7ZPB/375
I8JOQ/343
IKØIOL/343
IK1WGX/338
IK2ILH/341
IK4AUY/341
IK4DCT/342
IK4DRR/341
IK4HPU/338
IK4PLW/340
IK4WMA/337
IK5ACO/343
IK6CGO/343
IK6QOP/337
IK8BIZ/337
IK8TWV/346
IK8VRH/337
IN3RZY/347
IN3TJV/349
IN3XAI/347
IT9AF/358
IT9AUA/361
IT9AXZ/343
IT9GAI/366
IT9YHR/344
IV3JVJ/342
IV3JWR/343
IV3VER/352
IV3YYK/343
JAØGCI/348
JAØNPQ/350
JAØSC/353
JA1AAT/365
JA1ADT/346
JA1ANR/337
JA1BFF/353
JA1BNW/358
JA1CLW/346
JA1GCA/343
JA1GHR/347
JA1HEE/344
JA1HOU/337
JA1HRQ/353
JA1HSF/344
JA1MCU/364
JA1MOH/354
JA1MZM/346
JA1PCY/353
JA1QOP/348
JA1QWT/341
JA1QXY/357
JA1RWI/351
JA1SFL/344
JA1SJV/352
JA1TAA/360
JA1VDJ/355
JA1VN/354
JA1WTI/358
JA2ACI/345
JA2BL/368
JA2BY/371
JA2DDN/351
JA2DLM/348
JA2DXD/349
JA2EWE/345
JA2FGL/346
JA2JRG/343
JA2LMA/345
JA2XCR/343
JA2ZL/340
JA3APU/343
JA3ART/362
JA3AYU/351
JA3BSL/342
JA3DLE/347
JA3DY/377
JA3GM/358
JA3HZT/356
JA3NTE/354
JA4FHE/357
JA4JBZ/347
JA4UQY/346
JA4XZR/343
JA5EYW/354
JA5FDJ/350
JA6AV/365
JA6BEE/364
JA6IVR/341
JA6YG/363
JA7BSD/351
JA7GDU/354
JA7JH/361
JA7QFU/343
JA8DSO/346
JA8GMZ/343
JA8HH/351
JA9BFN/343
JA9CHJ/349
JA9CWJ/344
JA9LSZ/337
JA9RRH/337
JE1GMM/352
JE1GWO/349
JE1LFX/341
JE2OVG/346
JE4WOK/342
JE7CJL/343
JE8BKW/343
JE8LWZ/337
JE8TGI/342
JF1PUW/347
JF2ICB/338
JG1SRB/337

JG1TCB/339
JH1BAM/342
JH1BSJ/348
JH1IED/344
JH1JNR/342
JH1LMG/348
JH1LPZ/342
JH1OCC/342
JH1VHU/343
JH1XUM/340
JH1XYR/344
JH2BFY/346
JH2MYN/354
JH3IMR/343
JH5BHP/343
JH7BDS/347
JH7CFX/343
JH7IAJ/343
JH8DEH/340
JH8MXH/345
JH8NBJ/343
JH8UQJ/342
JI1UHZ/342
JI4POR/341
JJ1DWT/348
JJ1TEA/343
JJ2LPV/342
JL1UXH/339
JL1XMN/343
JL4BSE/337
JM1JIV/342
JM1TWR/346
JN1VNW/342
JR1IZM/340
JR1KAG/347
JR1PIZ/337
JR4VMS/342
JR5VHU/342
JR6EXN/343
JR6SVM/340
KØALL/355
KØBJ/351
KØBLT/368
KØHQW/344
KØJN/360
KØJW/355
KØJY/349
KØKG/345
KØLUZ/356
KØNN/350
KØRW/344
KØSW/345
K1BV/362
K1EU/343
K1HT/341
K1HTV/357
K1KM/347
K1KOB/344
K1NTR/343
K1OA/342
K1ST/352
K1UO/351
K1YR/353
K2ARO/347
K2AU/344
K2AZ/344
K2BXG/350
K2FF/341
K2FL/385
K2GBH/345
K2JG/337
K2LE/370
K2NV/358
K2RSK/343
K2SHZ/380
K2SX/352
K2TK/348
K2UFM/358
K2UO/350
K2VV/358
K2XB/343
K2ZD/345
K3DPT/342
K3FN/351
K3GGN/340
K3II/382
K3JT/345
K3OTY/359
K4ADK/349
K4CMS/345
K4DJ/367
K4ESE/350
K4HGX/343
K4IKM/343
K4LRX/357
K4MD/347
K4MPE/368
K4NA/347
K4QL/346
K4TXJ/351
K4XH/360
K5AB/337
K5CSK/352
K5DV/340
K5EYT/338
K5IH/346
K5JB/361
K5JW/363
K5KA/345
K5MC/344
K5RE/349
K5RH/346
K5RK/354
K6EXO/370
K6LM/350
K6MD/345
K6OO/356
K6RQ/380
K6SMF/355
K6TS/344
K6XT/358
K6ZH/346
K7GQ/348
K7PT/338
K7WE/347
K8BCK/358
K8BL/345
K8DID/348
K8DYZ/370
K8IFF/363
K8KR/346
K8ME/345
K8PV/343
K8RWL/361
K8RYU/340
K8SL/342
K8WK/341
K8ZZO/347
K9ADJ/345
K9CC/350

K9DT/353
K9FN/357
K9GA/349
K9IL/355
K9IO/345
K9IUF/366
K9IW/347
K9KU/356
K9LCR/345
K9RHY/348
K9RT/340
K9SM/374
K9ZO/352
KA1CRP/342
KA1ERL/343
KA5CQJ/347
KA5V/348
KA9WON/343
KB1MY/342
KB2XP/343
KB3KV/344
KC6X/344
KE7UL/343
KE9L/342
KE9XN/342
KG6I/343
KG7H/344
KH6CD/391
KKØM/343
KK9DX/337
KM1D/352
KM3J/339
KN2L/342
KP2A/347
KQ3F/346
KR9U/343
KX6C/343
KY5I/342
LA4GHA/340
LA4OGA/342
LA5HE/382
LA5LJA/337
LA7AFA/343
LU2AH/351
LU2DSL/347
LU8ADX/338
LY2IJ/340
NØJR/345
N2RR/350
N2UN/350
N3AM/348
N3HBX/340
N3TO/348
N4CID/344
N4JJ/354
N4JQQ/342
N4KW/361
N4LT/346
N4MHQ/345
N4NO/362
N4PQX/340
N4RA/360
N4RJ/353
N4VN/345
N4ZY/346
N5AW/355
N5GH/338
N5HB/347
N5ORT/342
N5PR/345
N6CR/351
N6DX/376
N6HR/362
N6UC/362
N6VR/356
N6ZM/352
N7GR/337
N7MQ/340
N7WR/345
N8LJ/340
N9BX/345
N9CK/341
N9IW/345
N9RD/344
N9RS/347
NA2M/353
NA5C/347
NA5U/343
NB8B/345
NDØJ/343
ND6G/343
NEØDX/337
NE1B/342
NIØG/346
NI4H/345
NK7L/343
NN4T/349
NRØX/359
NX4D/344
NY7T/342
NZ9Z/343
OE1TKW/343
OE1WHC/341
OE2DYL/343
OE6IMD/343
OH2BCK/337
OH4OJ/343
ON4AAC/343
ON4ZD/342
ON5FU/351
ON6HE/348
ON7EM/347
OZ1ACB/343
OZ5EV/353
OZ6MI/364
PA3FFJ/343
PA5A/343
PA7F/343
PT7BZ/343
PY2BW/360
PY4OD/380
PY5PS/349
R8TX/337
RAØFU/339
RA6AR/348
RL3BM/344
RU3FM/342
S5ØO/347
S51GI/348
S54E/341
SM2GCQ/343
SM3AVW/347
SM4BZH/360
SM4CTI/348
SM4EAC/363
SM4OLL/344
SM4OTI/343
SM5AQD/348
SM5AYY/345
SM5BCO/376

SM5BRW/358
SM5CEU/351
SM5JE/346
SM6AOU/373
SM6BGG/350
SM6CUK/362
SM6VR/371
SM7BHH/346
SM7BIP/360
SM7BYP/350
SP1JRF/343
SP2GOW/344
SP6CIK/340
SP6CZ/344
SP7IWA/337
SV1RK/339
SV1VS/343
UAØCW/345
UA3AP/339
UA4HAU/343
UA6A/338
UA6AF/345
UA9CBO/353
UA9FAR/345
UR5EDU/347
US5WE/358
UT2UB/339
UT5UGR/341
UT5UY/338
UU2JQ/341
UX7UN/343
UY5AA/347
VE1ACU/340
VE1AI/353
VE1AL/353
VE1JS/345
VE3UW/343
VE3VHB/361
VE7AGC/350
VE7IU/342
VE7SV/370
VK3DYL/343
VY2OX/347
WØBW/391
WØCD/362
WØGAX/352
WØJLC/348
WØMHK/346
WØSR/355
WØTM/356
WØUO/352
WØVX/353
WØYG/358
W1AIM/343
W1FJ/372
W1GDQ/360
W1HH/380
W1JA/347
W1MK/345
W1OG/365
W1OO/369
W1OX/349
W1RM/357
W1UC/354
W1UN/362
W1URV/347
W1WW/362
W1ZA/368
W2FKF/347
W2FT/343
W2LK/345
W2OW/339
W2RA/340
W2YE/339
W3CC/355
W3DF/349
W3JJ/351
W3TEF/346
W4AG/362
W4DC/346
W4DZZ/350
W4EB/342
W4EP/343
W4FC/356
W4GIW/357
W4HHN/363
W4IR/349
W4JAM/343
W4KJ/347
W4MPY/346
W4NKI/367
W4NU/348
W4OEL/367
W4OV/356
W4PKU/339
W4PRO/363
W4QM/376
W4QN/372
W4RFZ/350
W4RJ/350
W4SK/340
W4UNP/348
W4UW/349
W4YO/377
W4ZCB/351
W4ZYT/346
W5DV/356
W5GAI/357
W5NF/348
W5TO/367
W5UA/344
W5ZN/344
W6CN/349
W6DCK/343
W6HXW/356
W6JD/357
W6KM/345
W6OM/347
W6OUL/349
W6RLL/342
W6TMD/347
W6YWH/343
W6ZZ/365
W7/DL1UF/344
W7AL/342
W7BG/351
W7BJN/343
W7DQM/366
W7DT/337
W7EYE/342
W7FP/354
W7GA/344
W7IR/389
W7KSK/344
W7SLB/342
W7ZK/346
W8AAX/352
W8AV/343
W8DO/350
W8EB/337

W8GC/357
W8JV/338
W8LR/343
W8QY/382
W8TN/351
W8TWA/351
W8VI/341
W8WM/341
W8WRP/359
W9AAZ/342
W9BB/347
W9DS/346
W9EMF/343
W9FR/356
W9NB/360
W9VNE/364
W9WJ/344
W9WU/352
WA2F/344
WA2IKL/347
WA3OFR/346
WA4MME/344
WA4VA/342
WA6EZV/343
WA6GFE/369
WA6SZE/344
WA7NB/338
WA8JOC/344
WA9AQN/342
WA9MAG/347
WB4TDH/352
WB4UBD/347
WB4W/347
WB6AXD/337
WB8FIW/347
WB8YJF/343
WC5Q/344
WD5COV/344
WE9A/341
WI8A/344
WP4G/343
WP4U/342
WQ7B/342
WS6X/346
WU4G/344
XE1EK/356
XE1VIC/344
YO5BRZ/343
YS1RR/357
YU1GTU/350
YU3AA/343
YU7BCD/373
ZL1ARY/369
ZS5NK/348
ZS6EZ/343

336
4O3A/338
4X6ZK/341
7N1GMK/338
7N2KRX/343
9A2F/340
9A2NO/340
9A4SS/336
9A4W/336
9A8W/344
9Y4VU/354
AA2WC/336
AA4HP/336
AA4MM/364
AA4NC/346
AA4SC/349
AA8OY/339
AB2N/347
AB4IQ/341
AB9M/342
ACØX/341
AC7DX/340
AI3Y/344
AJ6T/341
AJ9C/344
AK4N/346
CX3AN/345
DF4TD/344
DF7NX/342
DJ1OJ/360
DJ6KH/356
DJ9UM/350
DK2LO/336
DK3GI/360
DK5WL/356
DL1DA/361
DL1DUL/336
DL3SZ/365
DL3ZA/367
DL6XK/342
DL8FL/360
DL9DRA/336
EA1QF/348
EA3WL/337
EA7OH/350
F5HNQ/341
F6CLH/343
G3LZQ/348
G3SBP/336
G3SJH/354
G4BUE/352
HA3HP/340
HB9AIJ/360
HB9AJL/344
HB9ALO/348
HB9AMO/356
HB9KC/365
HK3JJH/342
IØKDF/344
I4FAF/347
I7WL/363
I8NHJ/342
I8XVP/342
IKØHFO/341
IKØLNN/341
IKØPRP/338
IK2WAN/337
IK2WZM/336
IK5PWQ/339
IK6EIW/336
IK6SNS/336
IK8FUN/343
IN3ASW/342
IT9DAA/336
IV3TDM/338
IV3VCS/350
JAØAZE/356
JAØDBQ/345
JA1AFF/350
JA1BN/374
JA1BOQ/343
JA1CLZ/341
JA1CPZ/339
JA1DM/383

JA1EMK/342
JA1NAQ/345
JA1NWD/342
JA1QOQ/346
JA2BHG/364
JA2DPC/337
JA2FCZ/345
JA2KTP/340
JA2OZI/342
JA4GXS/347
JA4ITW/336
JA4MRL/342
JA5AB/357
JA5EXW/344
JA5WIZ/336
JA6BJV/342
JA6CNL/357
JA6WW/350
JA6XE/346
JA7BAL/347
JA7EPO/346
JA7MYQ/344
JA7OWD/347
JE6TSP/336
JFØCSK/336
JF1EQA/341
JF1IRW/342
JF1MYH/341
JF1RYU/337
JF2WXS/341
JF7DZA/342
JG1WRT/337
JH1FDP/349
JH1HLQ/353
JH1NYM/342
JH4CBM/338
JH4CPC/337
JH4GNE/341
JH6QFJ/336
JH6WMJ/341
JH7QXJ/342
JH7SOF/338
JH8JYV/344
JI8DGO/336
JJ1SKG/343
JJ3HGJ/336
JM1GYQ/341
JM1JZN/337
JQ3DUE/337
JR1WCT/347
JR3OEH/340
KØAXU/355
KØDEW/342
KØGM/339
KØIUC/352
KØJPL/359
KØOR/339
KØTJ/342
KØXB/343
K1AJ/351
K1DC/356
K1EFI/357
K1JO/359
K1SA/349
K1VV/346
K2AM/347
K2CDJ/342
K2DP/352
K2GPL/357
K2MFY/355
K2MP/342
K2MYR/346
K2ONP/341
K2QE/347
K2TV/348
K2UU/354
K3GY/355
K3IE/345
K3LC/338
K4CL/347
K4KC/370
K4LQ/344
K4MF/345
K4PB/343
K4SE/349
K4SI/342
K4TNN/345
K4UY/343
K4WSB/349
K4XF/349
K4YMQ/337
K5ACQ/343
K5DF/346
K5GKC/346
K5GS/346
K5RX/355
K5UO/348
K5UZ/341
K5YG/342
K5ZK/345
K5ZQ/351
K6CF/342
K6CTA/340
K6EID/354
K6ESL/339
K6SRZ/341
K6UFO/340
K6ZZ/343
K7WJB/341
K8ER/361
K8KWT/345
K8QM/337
K8TL/364
K8TMK/348
K8UE/346
K9ALP/360
KC5LK/339
KD6EU/342
KE2U/340
KE9S/336
KK6T/336
KO4PY/337
KQ4I/337
KQ8M/345
KR4DA/340
KR4W/343
KR6C/338
KR8V/345
KSØM/342
LA1FH/350
LA2PA/336
LA2PGA/341
LA4WJ/342
LA7FD/352
LA9HC/358
LU8EKC/339
LX1DA/339
NØABE/343
NØRB/346
N1LQ/342

N1NK/346
N1ZZ/359
N2ERN/341
N2JD/350
N2KA/352
N2OO/352
N2VW/348
N3EN/345
N4DW/361
N4IG/364
N4IR/347
N4TD/337
N5XZ/349
N6AWD/343
N6EO/357
N6KZ/341
N6NG/349
N6RV/348
N7TP/356
N7UN/336
N9AOL/344
N9ER/346
NA2R/342
NB7Q/343
NE3F/343
NE9R/342
NI3P/342
NJ6P/338
NQ7R/344
NW7E/339
NXØI/343
NX9T/340
OE1AZS/336
OE1UZ/364
OH1HM/338
OH2BNY/343
OH9MDV/339
OK1DH/354
OK1FM/336
ON4CD/343
ON4FU/378
OZ4RT/376
PAØINA/357
PA3ABH/342
PA3APW/342
PA3EWP/341
PA3GCV/336
PA5O/359
RØFA/336
R5AJ/336
RA3AUU/340
RA6AU/336
RA6AX/336
RG4F/342
RU9TO/338
S5ØR/353
S51MA/347
S55ZZ/343
S57J/342
S59ZZ/336
SM2HWG/336
SM5CRV/355
SM5FQQ/347
SM5SWA/341
SM6CMU/355
SM6DYK/349
SM7CQY/340
SM7DXQ/342
SM7NDX/340
SP3EPK/342
SP5DIR/342
SP7TF/336
SV8JE/343
T94B/342
UA3AIO/336
UA9SG/339
UN7JX/339
VE3CSK/340
VE3EXY/336
VE3HO/350
VE3LYC/336
VE4SN/349
VE6AX/339
VE7CV/345
VE7IG/365
WØANZ/347
WØEKS/352
WØGG/339
WØKW/342
WØPR/340
WØTRF/353
WØUD/366
WØUVC/340
WØZU/342
W1BL/350
W1BR/362
W1ECH/366
W1FYI/341
W1GCC/345
W1GX/366
W1NG/363
W1UE/345
W1ZT/345
W2CC/356
W2CG/343
W2FGD/368
W2GW/343
W2LO/351
W2MF/337
W2NRA/345
W2PSU/358
W2QL/348
W2RMM/343
W2TX/345
W2WG/336
W2ZR/342
W3IOP/361
W3OA/342
W3SB/348
W3TN/352
W3XX/360
W4AXO/344
W4BP/336
W4KS/350
W4MV/347
W4OWY/346
W4QCU/353
W4SVO/355
W4UWC/370
W4VV/343
W5AJ/346
W5AQ/379
W5KK/341
W5SL/344
W5UC/358
W5WLA/342
W6FF/351
W6HIB/341
W6MZQ/341
W6OSP/348

W6RFL/340
W6RT/385
W6WI/336
W6XK/336
W6ZO/347
W7GB/350
W7JEN/351
W7JNC/364
W7LGG/357
W7TSQ/342
W7YW/336
W7ZMD/356
W7ZR/351
W8CRM/342
W8ERD/347
W8FDN/351
W8KA/343
W8LIQ/342
W8PHZ/383
W8RV/351
W9DY/380
W9GXR/347
W9HB/343
W9IIX/345
W9LNQ/367
W9MMZ/365
W9RPM/336
W9TX/349
W9UM/345
WAØROI/339
WA1FCN/346
WA2HZR/349
WA3AFS/344
WA4BIM/346
WA4FHQ/346
WA5IPS/342
WA6BXV/342
WB5ZAM/342
WD5FVQ/345
WD8E/341
WF2S/341
WK2H/342
WR2G/349
WS1F/339
XQ2CC/370
YO3CD/343
YT1AD/343
YV5AJK/375
YV5AMH/346
ZL3GS/362

335
4X4JU/383
9A1HDE/353
9A2JK/338
9A2QW/338
9A9A/344
AA1QD/335
AA7AV/340
AA8CH/340
ABØCT/339
AB5RM/335
AK8A/343
BX5AA/335
CP5NU/339
CT1RM/353
D44BS/358
DF2IS/341
DF5WA/341
DJ2MX/336
DJ3GG/358
DJ5DA/369
DJ5IH/355
DK3PO/361
DK6ED/344
DK6NP/349
DK6WL/348
DK8NG/349
DK9NA/341
DL5MBY/341
DL6CNG/336
DL6NW/346
DL7AFV/341
DL7OD/356
DL7SY/348
DL7WL/346
DL8QS/347
DL8UP/353
DL9NC/359
EA1FD/362
EA3NC/362
EA4GT/344
EI2GS/340
EI6S/351
EI7BA/337
EI7CC/347
ES1QD/342
EW2AA/335
F2BS/369
F5BDT/335
F5KOK/346
F5VU/357
F6DZU/346
F6ELE/341
F6EWK/346
F6GCP/342
F6HMJ/341
F8GB/350
GØWRE/335
G3BJ/342
G3HCT/379
G3IFB/367
G3KMQ/358
G3KYF/358
G3KZR/339
G3LAS/342
G3MIR/345
G3MXJ/360
G3OCA/340
G4AZN/345
G4DYO/349
G5LP/359
GMØVRP/335
HA1RB/338
HA1RW/339
HA5CW/338
HA5LV/342
HB9AAL/342
HB9AGH/347
HB9AZO/345
HB9CGA/341
HB9CRV/341
HB9DDO/336
HL3DE/343
I2IAU/342
I2LPA/357
I2MOV/347
I2TZK/342
I3ADI/356
I4MNY/335

I5ENL/343
I5YDO/342
I8LEL/353
I8QJU/340
I8XTX/345
IK1SOW/337
IK2DFZ/340
IK2EGL/340
IK2FIQ/341
IK2IQD/341
IK4DCS/340
IK4EWN/341
IK4WMH/335
IK6BOB/341
IK7NXM/339
IK8CVZ/338
IT9JOF/341
IT9POD/340
IT9TQH/343
IT9VDQ/342
IT9ZGY/382
IV3ODE/335
JAØBYS/345
JA1BRL/342
JA1CHN/346
JA1ETN/344
JA1FHK/364
JA1JMF/340
JA1JYZ/342
JA1KAW/343
JA1KJK/338
JA1OHD/348
JA1PMN/347
JA1PUK/347
JA1UXC/343
JA2FMW/343
JA2JSF/353
JA2LHG/352
JA2NDQ/350
JA2ODB/345
JA2QCX/344
JA2XW/367
JA3AAW/364
JA3APL/362
JA3AUQ/351
JA3BQE/358
JA3GSM/350
JA3KWZ/347
JA3MNP/354
JA3RQ/360
JA3UCO/342
JA4RED/344
JA4XH/349
JA5ALE/346
JA5BLB/348
JA5CEX/336
JA5NLN/338
JA6VA/359
JA7ARD/353
JA7DYJ/342
JA7FS/359
JA7KY/346
JA7RPC/349
JA8ALB/346
JA8BZL/348
JA8DRK/350
JA8GTA/347
JA8HYB/340
JA8XJF/352
JA9JFO/349
JE1DXC/341
JE2VLQ/342
JF2KWD/340
JF2PZH/340
JF3LGC/342
JG3SKK/338
JHØMXV/340
JH1ADY/338
JH1EIZ/342
JH1IAQ/340
JH1IFS/356
JH1QAX/345
JH1WJR/342
JH2AYB/340
JH2KXN/341
JH3AWX/342
JH3HTD/340
JH3PAS/341
JH4FEB/348
JH4RLY/343
JH4UVU/342
JI1PGO/343
JI2EMF/341
JJ3AFV/341
JJ3FRB/335
JL3JTD/340
JL3VWI/342
JM1GAW/341
JM1HJG/340
JM1LPN/338
JM2RUV/335
JN1BMX/340
JO1MOS/340
JQ1ALQ/340
JQ1BNA/341
JR1CBC/344
JR1MVA/341
JR2UBS/342
JR3IIR/349
JR6LDE/342
KØGUG/343
KØGY/335
KØKES/347
KØOB/338
KØXN/350
KØYW/344
K1DII/345
K1HJC/338
K1MY/345
K1RO/344
K1SM/339
K2FB/375
K2JMY/369
K2OGD/338
K2OWE/346
K2WE/343
K3AB/358
K3KY/346
K3ND/354
K3PT/338
K4CSB/340
K4DLI/344
K4MQL/353
K4QD/339
K4TT/354
K5AS/345
K5CR/336
K5FA/358
K5KR/350
K5LC/342

K5NZ/340
K5WK/353
K6BTT/356
K6IR/357
K6JAJ/357
K6KO/335
K6LRN/343
K6PT/358
K6RK/356
K7DRN/365
K7OSE/354
K7WP/337
K8MW/343
K8OK/341
K8ZR/353
K9ECE/376
K9FD/348
K9LJN/342
K9RF/346
K9SG/337
K9US/344
K9YY/341
KA2CYN/343
KA2ELW/342
KC2Q/342
KC9G/340
KD2UF/341
KD3RR/335
KG6B/351
KH6FKG/343
KH6WU/367
KJØM/344
KK2I/346
KNØV/344
KN4T/350
KN5G/350
KQ9W/341
KW4V/342
KW8T/353
LA5LT/343
LY2ZZ/349
LZ1HA/342
LZ2CC/346
NØACH/344
NØIJ/345
NØIW/341
NØRN/344
N1KC/337
N1RK/340
N2FF/345
N2NL/340
N2ZZ/340
N3BNA/341
N3UN/349
N4CFL/343
N4CW/347
N4GG/350
N4HH/352
N4HID/339
N4RR/351
N4RU/350
N4TX/347
N5DC/355
N5IN/337
N5RR/360
N5TW/335
N5WNG/339
N6DUR/339
N6HK/341
N7FU/349
N7TW/341
N8BM/348
N8PCN/335
N9CHN/342
N9FN/338
N9GK/348
N9TK/338
N9US/350
NA9A/337
NC9T/341
NJ2D/341
NJ3H/341
NM6V/342
NN7X/341
NOØC/340
NO3N/344
NQ6N/341
NQ6X/343
NW8F/341
OE5BWN/340
OE7XMH/341
OH1KF/345
OH1TX/356
OH1XX/348
OH2BC/369
OH3MKH/337
OH3SG/349
OH3UO/377
OH5LP/341
OH6RA/368
OH9RJ/348
OK1ABB/353
OK1AY/336
OK1ND/339
OM3JW/355
ON4ATW/340
ON5WQ/342
ON6CW/340
ON6MY/346
OZ1HX/346
OZ7O/341
PA3AXU/341
PF5X/337
PT7AA/342
PT7NK/341
PT7VB/341
PY2KP/340
PY2OW/343
PY5CC/341
R3OK/335
RA4HT/335
RA6AF/340
RZ1AZ/336
S5ØN/340
S51RU/345
S53X/341
S57A/343
SM2EKM/358
SM4BNZ/354
SM4BOI/344
SM4PUR/339
SM5CZK/345
SM6CKU/363
SM7BLO/354
SM7MPM/340
SP3BGD/342
SP5AUB/335
SP6CDK/342
SV1AER/335
UAØFZ/340

UA3CT/376
UA4PO/343
UA4RZ/351
UA6JD/357
UA6LQ/345
UA9LM/341
UA9YE/346
UR5LCV/343
UU1JA/341
UX5UO/341
UYØIM/340
VA7DJ/338
VE1BLX/345
VE1ZZ/356
VE3BHZ/355
VE3BW/345
VE3FRR/341
VE6LB/345
VE7WO/378
VE9HF/342
VK3EGN/335
VK3OT/346
WØFF/355
WØGJ/346
WØGKE/357
WØJW/368
WØSD/361
WØSHL/337
WØTT/337
WØZX/339
W1AX/389
W1BIH/390
W1DOH/343
W1EQ/337
W1GF/349
W1GQ/343
W1MLG/354
W1RY/341
W1SKU/340
W1TSP/348
W2CF/347
W2CNS/343
W2FB/337
W2GEZ/349
W2JB/353
W2LE/341
W3ETT/367
W3GE/338
W3IG/344
W3KHQ/349
W3OP/341
W4AX/351
W4CEB/349
W4FDA/363
W4HG/351
W4IBI/340
W4ITD/365
W4JKC/347
W4JTL/348
W4LIA/337
W4OX/348
W4PV/345
W4RBO/338
W4SO/343
W4SW/344
W4UBC/340
W4YA/360
W5AP/343
W5ASP/341
W5FK/341
W5GML/344
W5KN/336
W5PF/346
W5QZ/345
W5SJ/364
W5VX/358
W5XYL/353
W5YM/344
W6DN/357
W6EJ/346
W6EJJ/364
W6ENZ/341
W6FAH/341
W6KFV/368
W6KTE/370
W6LQC/358
W6MI/367
W6MUS/346
W6NO/340
W6NP/341
W6UB/339
W6ZQ/350
W7CG/383
W7IL/356
W7IUV/347
W7LY/342
W7NGR/335
W7RXO/344
W8DN/342
W8GE/350
W8IQ/371
W8KS/345
W8NN/335
W9OA/365
WA2AOG/348
WA2NHA/341
WA2UUK/343
WA2VUY/346
WA3HUP/362
WA3IIA/342
WA4AFE/342
WA4CBF/341
WA4MWX/343
WA5BBR/343
WA5POK/344
WA6OGW/351
WA8CDU/341
WA8LOW/340
WB2ABD/344
WB3AVN/345
WB3D/341
WB3JFS/342
WB4MAR/350
WB6MBF/343
WC5E/341
WD8MGQ/346
WD8PKF/346
WG6P/341
WW5L/340
WW7Q/349
YO7LCB/340
YO9HP/342
YS1AG/361
YT7DX/344
YU1NA/346
YV5IVB/341
YV5NWG/335
ZL1HY/346
ZL3NS/367
ZL4BO/375

ZP5YW/343

334
4X1AD/340
7L2OHM/334
7M4GTU/338
7N4OBV/336
9A2X/334
9A4R/334
AAØFT/338
AA4R/350
AA6PI/373
AB5EB/339
AE3T/355
AE5V/339
AF5M/352
DF1DB/348
DJ2SL/353
DJ8WD/343
DK3QJ/346
DK6NJ/346
DL1LH/337
DL2KL/344
DL3NBL/340
DL5AN/342
DL5MHQ/334
DL6DK/340
DL8OH/352
EA3EQT/340
EA4LH/360
EA5BD/340
F2YS/W2/347
F5SSG/334
F6BVY/339
F6CPO/341
F6GUG/339
F6HQP/338
F6HWM/340
F8BBL/334
G3NKC/339
G3NOH/337
G3NSY/356
G3OHN/338
G4DDS/344
G4SQA/340
GM3AWW/359
GM3UCH/337
HA6NF/340
HB9BMY/339
HB9BOU/336
HB9HT/359
HB9LCW/335
HC2RG/341
HC4L/338
HL5NBM/335
I1CMA/350
I1FY/349
I1PME/339
I1POR/348
I1ZXT/340
I2PKF/344
I2YWR/340
I4NGZ/341
I5AFC/352
I7IVL/347
I7SCA/364
IKØOEM/340
IKØOZD/336
IKØYQJ/334
IK1AOD/340
IK2QPR/337
IK2WAL/334
IK4GME/340
IK6FWJ/336
IT9JLA/350
IT9TGO/348
IV3ARJ/336
IZ4BEZ/334
IZ5ASZ/334
IZ5BAM/334
IZ6CST/334
JAØNUB/337
JA1BTR/350
JA1HOM/351
JA1IRH/346
JA1OVF/344
JA1UT/347
JA1XLU/339
JA2ANA/343
JA2BDR/340
JA2CXF/346
JA2GBO/347
JA2KSP/345
JA2MOG/341
JA2NNF/346
JA3CMD/350
JA3CMF/344
JA3EOP/351
JA4FM/347
JA5ELM/345
JA5JUG/345
JA5OP/345
JA6GIJ/347
JA7GBS/351
JA7GLB/350
JA7HZ/355
JA7KQC/338
JA8DJY/341
JA9IFF/343
JA9NLE/342
JE2PCY/336
JE8CLT/334
JF3KON/340
JG2TKH/340
JH1CHU/341
JH1XUP/343
JH2AJY/334
JH2QLC/340
JH6GKH/338
JH6IMI/338
JH6RRR/334
JH8CFZ/339
JI3BFC/339
JK1EXO/339
JK6RDM/335
JL2JVX/336
JL7BRH/334
JN1MKU/340
JO1CRA/340
JR1BAS/343
JR4PMX/338
JR6LLN/340
KØARS/356
KØHRF/344
KØKT/356
K1ACL/344
K1HDO/346
K1HZ/349
K1KD/340
K1NU/339
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K1SG/341
K1ZG/341
K2CIB/342
K2CJ/348
K2PK/345
K2SD/345
K2UR/364
K3NW/353
K4BAI/363
K4CKS/344
K4GN/334
K4HJE/362
K4HL/340
K4JP/354
K4KJZ/345
K4KU/349
K4MEZ/354
K4MZ/353
K4OM/340
K4PR/342
K4SV/336
K4ZO/345
K5MA/351
K5SM/344
K5ZR/351
K6IPV/353
K6SLO/340
K6UM/340
K6YK/350
K7CVL/356
K7DS/346
K7HG/336
K7XM/343
K7XU/369
K8AC/339
K8CH/360
K8DJC/345
K8KAE/359
K9HUY/341
K9KVA/341
K9MDK/343
K9NB/348
K9QFR/351
K9RB/346
K9ZG/342
KA4IWG/339
KB2RA/339
KB4GYT/338
KB8GWL/338
KCØDA/340
KD2SY/340
KD6WW/342
KE3Q/349
KE5PO/340
KF2TI/337
KI4SR/339
KM2P/359
KP4AZ/356
KU4EC/334
KX2A/340
LA6MP/335
N1AC/345
N1WR/338
N2BAT/340
N2SS/359
N2US/344
N3ED/358
N4AXR/345
N4TV/335
N4XMX/339
N5BV/342
N5GGO/341
N5PHT/339
N5PPT/339
N5WA/364
N6KD/340
N6SJ/342
N6ST/348
N7HK/341
N7WO/334
N8SHZ/336
N9AG/339
N9ALC/342
ND5S/335
ND8L/338
NK2H/340
NK8V/338
NM7G/351
OE1HGW/367
OE2KGM/340
OE6CLD/339
OH2BAD/358
OH2BGD/358
OK1AVI/334
ON6YH/339
OZ1ING/339
PA3DZN/340
PA3EVY/340
PJ2MI/340
PR7FB/337
PY2AE/336
PY5ATL/356
PY5GA/360
PY5IP/334
RV6HA/334
RW3RN/334
S55SL/334
S57AT/334
SMØNJO/339
SM3VAC/334
SM5CSS/346
SM5KI/351
SM6CTC/342
SM7ASN/362
SM7DMN/351
SM7EXE/358
SM7WT/360
SP5COK/341
SP5PB/342
SP6DNS/344
SP8FNA/336
SQ6SZ/334
SV1JA/342
UAØAZ/340
UA3TCJ/338
UA4PNL/341
VE6KC/338
VE7WJ/352
WØHZ/370
WØJCB/348
WØYDB/358
W1CWU/349
W1DNZ/356
W1IQW/334
W1QJR/375
W2AX/381
W2BXA/390
W2GFF/345
W2HAZ/357
W2NO/339

W2PK/343
W2VJN/368
W2VUF/364
W2WD/370
W2YR/341
W3NA/342
W4CSW/343
W4II/348
W4IS/337
W4NYN/369
W4RDX/339
W4YV/360
W4ZX/345
W5GVP/343
W5NX/340
W5RJV/339
W5WT/341
W6AE/359
W6GM/345
W6TJI/347
W7AV/342
W7IAN/334
W7WT/343
W7ZI/348
W8BW/360
W8EMI/343
W8FF/354
W8KTH/339
W8NW/343
W8OI/339
W8QWI/363
W8XM/352
W9IT/361
W9MP/340
W9RB/334
WAØMHJ/350
WA1EHK/337
WA4WTG/355
WA6JA/334
WA6KBL/336
WA8NMN/350
WB1ASC/336
WB1BVQ/342
WB2GOK/345
WB3CQN/344
WB9NOV/344
WF4G/347
WJ7R/346
WN9Q/339
WO2T/339
WR6O/339
WT8E/340
WY3A/344
WY5H/339
WZ6Z/344
YT1AT/342
YU7FW/340
YV1DIG/336
YV1TO/344
Z24S/365

333
9A1CCB/345
9A5V/339
AA4ZK/339
AA9DX/339
AB4KO/338
AD3Z/351
AD7L/337
AE5B/353
AF9H/338
AG6Q/343
AI9L/337
CT3FT/338
DF4RD/340
DJ6BN/350
DL3BRE/334
DL4CF/338
DL7KL/343
DL7NS/354
DL8VN/345
DS5USH/333
E73Y/333
EA3ELM/339
EA4CP/339
EU1DX/339
F5RUQ/336
F5TNI/337
F6CQU/339
F6IFJ/339
F6JOB/333
F6LQJ/339
F8BPN/333
G3UAS/341
G3ZBA/356
GMØGAV/335
GM3PPE/340
HB9BOS/339
HB9IIY/333
HK6K/337
HL5FBT/338
HP2AT/336
I1HLI/339
I1TBE/351
I2QMU/340
I2VDX/349
I2WTY/342
I3TGW/339
I6NNJ/337
I8JJB/348
IK1HSR/339
IK7VJO/333
JAØBJR/340
JAØBMS/340
JA1BJS/342
JA1CJO/340
JA1DDH/342
JA1DDZ/347
JA1GO/351
JA1QVR/338
JA1RWE/354
JA1XJA/341
JA2DJH/350
JA2FWS/339
JA2HJB/333
JA2THS/344
JA4BXL/338
JA4DHN/336
JA4ESR/341
JA5LI/340
JA5SUD/336
JA6CM/347
JA6COW/343
JA6UDI/333
JA7AO/350
JA8AQ/373
JA8ECS/333
JA8ZO/362
JE3EDJ/343
JF1NZW/339

JF2ION/336
JF6WTY/333
JG1HND/343
JHØEQN/333
JHØNBN/339
JH1ECF/333
JH1OWW/339
JH1QYT/342
JH1SWD/335
JH2IEE/339
JH3SIF/333
JH7LBE/340
JH7NRE/341
JH7QXL/339
JI1CYX/337
JL1EEE/343
JQ1IBI/335
JR3MTO/339
JR3RRY/340
JR6CWC/344
JS6PXB/343
KØIIR/343
K1DW/335
K1KS/339
K1RY/344
K1SF/344
K2BG/338
K2BS/368
K2BX/336
K2EZK/344
K2IUK/343
K2PWG/341
K2QIL/357
K2SB/361
K2SY/341
K3NL/360
K3SC/347
K4AIM/375
K4DSE/351
K4IE/345
K4PYT/342
K4UU/339
K4WY/340
K5ALQ/337
K5GO/354
K5LJ/333
K6BAG/358
K6GFJ/347
K6GJ/366
K6TQ/340
K7BHM/345
K7EFB/341
K7OX/349
K7SFN/348
K8AJK/363
K8IU/339
K8MG/343
K9CT/351
K9FZ/335
KA1EJ/341
KA2BZS/341
KC6H/340
KD4U/340
KEØMO/336
KG8P/343
KG9Z/341
KI6CG/336
KJ5X/335
KLØS/338
KM4A/338
KN6KI/334
KT8X/336
KV1J/338
KV4FZ/358
KX2S/341
KX4R/346
LA1K/373
LA4DM/348
NØRR/353
N1ALR/340
N2UM/346
N3KK/339
N4EX/341
N4GE/346
N4RFN/339
N4TB/357
N4XX/358
N4ZX/339
N5HSF/338
N5PC/338
N5YY/349
N6GM/343
N6HC/338
N6ZS/351
N7DC/337
N7TO/340
N8CP/338
N8MC/344
N9AX/338
N9SF/339
NIØF/356
NX7K/353
NY3C/337
OE1WEU/337
OE3RSB/343
OH3JF/334
OH5NG/347
OK1ABP/352
OK1TD/345
ON5JV/336
ON5TW/348
PA7MM/338
PT7DX/333
PY2PC/364
PY3JZ/338
RA9AB/338
RN6BY/333
SKØTM/336
SLØAS/342
SM3BCS/368
SM5CLE/341
SM7BZV/344
SP1S/337
SP3XR/339
SP5GQX/337
SP9UPK/333
SQ8J/333
SV1ACK/333
SV1DPI/333
SV1FJA/333
UA3LAR/340
VE2WY/368
VE3CFK/337
VE3GQR/333
VE6HG/347
VO1XC/337
VY2RU/335
WØJMZ/352
WØJS/354
WØNV/339

W1ECS/338
W1GA/373
W1QJ/344
W2CQ/341
W2FCR/351
W2OB/352
W2SON/340
W2UDT/340
W3BBO/350
W3BG/334
W3BL/342
W3BZN/346
W3HNK/355
W3MC/340
W3MPN/342
W4DCY/338
W4EEU/367
W4GKR/347
W4GKT/343
W4JAN/347
W4NK/340
W4OGG/344
W4QH/335
W4TGT/338
W5IF/334
W6HTC/341
W6ORD/344
W6RS/341
W6SHY/343
W6SZN/340
W7AO/363
W8CNL/360
W8KEN/333
W9AEB/341
W9AJ/340
W9BEA/334
W9FID/379
W9ITB/343
W9RXJ/354
W9TA/345
W9ZJ/343
WA1PMA/336
WA1YTW/342
WA4QMQ/344
WA5JDU/343
WA5YON/339
WA8ZDL/344
WB2GAI/336
WB2RAJ/339
WB3LHD/339
WB5MTV/340
WB6L/354
WB6PSY/342
WB9UQE/339
WCØY/339
WDØBNC/344
WD9FLI/338
WE7K/338
WF5W/336
WK6E/362
WMØX/348
WN6R/339
WW3S/335
WZ4S/339
XE1ILI/338
XE2MX/348
YL2LQ/340
YS1GMV/349
YU1EA/342
YU1HA/367
YU1TR/340
YV1AJ/342
YV1KZ/359
YV5ANT/341
YV5EED/343
ZL2AL/336
ZL2ST/342
ZS1FJ/337

332
9A2YC/337
9A3Y/332
9A7AA/340
A35RK/332
AA4NG/337
AA6IR/335
AA6LY/333
AB4H/354
AC8W/340
AI6Z/341
AJ8J/340
BA4DW/332
DJ3XG/332
DK3QM/340
DK7YY/338
DL1MAJ/338
DL2RNS/332
DL2SCQ/338
DL6ET/337
DL6KO/332
DL7VSN/334
EA3ALD/344
EA4BT/337
EA7BLU/341
F6FFR/335
F6GKA/338
F8CIQ/332
G3PJK/338
G3TMA/343
G4DXW/338
G4LVQ/338
GW3ARS/344
HA8FW/338
HB9AAQ/343
HL3ERJ/333
IØER/350
IØZUT/338
I2BVG/348
I4JUB/338
I5EFO/342
I5PAC/360
I7CSB/335
IKØPEA/334
IK2ILK/337
IK8DDN/337
IK8EPC/338
IK8UHA/332
IT9ESW/332
IV3BSU/332
IV3PRK/359
IZØCKJ/332
JAØFSB/346
JAØOS/335
JA1DUH/350
JA1GHH/338
JA1ITX/352
JA1JAT/339
JA1SLS/332
JA1STF/337
JA1XCZ/340

JA3BXF/352
JA3MLJ/334
JA4BTD/344
JA5BGA/341
JA5BSQ/345
JA5CKD/344
JA5JGY/343
JA6AD/374
JA6OXA/338
JA6SVP/352
JA7BMR/341
JA7WKG/338
JA8EAT/351
JA9GPG/343
JE2PMC/334
JF1MBA/337
JH1BAY/345
JH1ECG/354
JH1PEZ/344
JH4GJR/340
JJ2KDZ/336
JK1BSM/336
JK1HGI/332
JL1CHV/338
JN1NDY/334
JR1IOS/339
JR3PZW/332
JR3QHQ/334
JR6BU/347
JS1DLC/332
JS1NDM/334
KØKO/332
K1IE/345
K1IN/336
K1ZZI/338
K2AT/335
K2WT/350
K3AV/370
K4BM/348
K4CNW/343
K4HB/332
K4SB/355
K5FNQ/344
K5HAA/339
K5MK/340
K5NX/342
K5TA/344
K5TN/339
K6KM/349
K6NS/338
K6QS/338
K6TAR/340
K6UNR/333
K7ER/332
K7NK/334
K7NTW/341
K8IA/347
K8JRM/341
K8ND/337
K8OZ/342
K8VP/341
K9SD/344
KAØCPY/338
KA4RRU/336
KBØNL/339
KB6KTV/337
KE1F/343
KF4MH/335
KF8HR/338
KF9AF/337
KF9D/340
KG2KJ/332
KH6ACD/344
KI6Y/336
KQØB/334
KQ4C/351
KR4F/342
LA5YJ/348
NØGWR/337
NØVD/337
N1LN/332
N2FY/344
N2NS/332
N4BYU/341
N4IA/351
N4PY/342
N4VA/345
N4VG/333
N4YIC/337
N5EPA/338
N5JB/339
N5PG/338
N5UW/332
N5XU/337
N7OJ/335
N7RU/343
N7WS/340
N7XD/341
N8AGU/337
N8EL/353
N8SNM/332
N8TN/354
N9XX/344
NC6A/337
NI5M/343
NN9K/335
NR3Y/338
NY8I/337
OE1FT/374
OE3GCU/333
OH1HD/333
OH1MLZ/336
OK1ZL/366
ON6AA/332
OZ1AXG/333
RN3OA/332
S53R/339
SM3BIU/357
SM5APS/343
SM7MS/380
SP6AAT/365
SV8RX/336
TA1AZ/338
UA4LY/332
UA4PK/333
UN5J/335
UT7QF/333
UX4UM/333
VE2DO/350
VE3BZ/355
VE3QAA/339
VE3SWA/332
VE3UZ/334
VE3YV/338
VE4ACY/337
VK2AVZ/343
VK2DTH/336
VK3EW/338
WØAIH/377
WØHBH/352

WØHT/341
WØIYH/364
WØIZ/335
WØMAN/336
WØPSH/338
WØWC/352
W1TC/347
W1UK/335
W1ZD/340
W2IOT/334
W2IZN/343
W2TS/345
W2WC/340
W2ZI/341
W3GQ/336
W3SOH/361
W3UJ/342
W4CCW/341
W4DKB/346
W4GBU/336
W4JFK/344
W4JO/334
W4UFO/336
W4YOK/350
W5LE/340
W5QNF/340
W5XG/342
W6WBY/338
W6WF/337
W7IIT/343
W7OIH/338
W8EVZ/366
W8JQ/365
W8KL/340
W8SYR/360
W9AA/338
W9KIA/336
W9RY/352
W9SZ/337
WA2UKA/341
WA2USA/337
WA2VYA/346
WA3V/337
WA4DT/341
WA4OEJ/345
WA5ZIJ/343
WA6APQ/335
WA6GIN/336
WA9WJE/355
WA9YYY/339
WB2OSM/332
WB6ZUC/350
WD1X/335
WL7E/338
WR5Y/335
WSØE/345
WT4Q/332
WZ1Q/341
XE1V/341
YU7GMN/345

331
9A2N/331
AA4XR/341
AA9LC/332
AG8B/346
AI5B/340
BA4RF/331
CT1YH/337
CT3BX/337
DF2UU/337
DJ5AI/356
DK1EI/341
DK5JI/341
DL1BDD/335
DL1KS/359
DL3EA/336
DL6GV/332
DL8SDC/332
DL9OH/374
DS2BGV/331
EA3GP/333
EI8H/356
F5PBM/334
F6CDJ/343
F8KA/345
G3BBR/337
G3RAU/335
G3UHU/337
G3ZSS/338
G4CCZ/338
G4YRR/337
HB9BCK/336
HB9CSA/337
HB9ZS/338
HK3W/332
HK3YH/344
HK4SAN/332
HK5LEX/335
I1UW/352
I2JQ/338
I4JBJ/342
IKØADY/336
IK4IDF/335
IK5CRH/337
IK7JTF/337
IN3YGW/331
IT9EJW/331
IZ1ANU/331
JAØCGJ/331
JAØJDV/338
JAØLFV/336
JAØRWF/337
JA1KPH/331
JA1MJ/361
JA1MZL/343
JA1NLX/354
JA1OYY/348
JA1XGI/344
JA2CGH/337
JA3KNN/331
JA3PG/336
JA6XXF/334
JA8LRG/338
JA8XDM/331
JE1CCD/339
JE2TRG/331
JF2HPA/338
JHØINP/332
JH1MQC/336
JH2AQI/331
JH4PMV/337
JH8CMZ/335
JI1JMK/331
JN3SAC/336
JQ6RUP/333
JRØAMD/334
JR1NHD/333
JR6PGB/337
JR8OGB/334

KØRWL/341
K1FK/341
K1JN/333
K2HWE/342
K2LP/361
K2SG/344
K2UFT/345
K2WJ/336
K3PA/341
K3QIA/341
K4AVU/342
K4QBH/331
K4RO/337
K5ABW/357
K5CWR/331
K5EK/340
K5KV/341
K5PI/332
K6RO/336
K8BVY/339
K8CI/335
K8JP/352
K8MID/341
K8ZH/341
K9RX/347
K9TI/341
K9UP/338
KB1CQ/336
KB6NAN/333
KC2KU/338
KC4EW/336
KD1F/337
KD9EC/336
KE7PB/336
KG6AM/336
KM9G/338
KR9A/339
KS3F/338
KS4YT/331
KX4DX/342
LA7JO/347
LX2PA/337
NØZA/344
N1GC/333
N1PM/336
N2EDF/336
N3RX/337
N4BQD/337
N4EKD/336
N4OT/343
N4RF/337
N4UA/342
N5XG/340
N6MA/341
N6PYI/337
N6TV/337
N6XJ/347
N7ACB/337
N7MW/343
N8HB/339
N8KF/340
N9MM/347
N9MR/339
N9UA/335
NA7AA/337
NI5DX/336
NT5V/336
NW4M/345
NX1Q/339
NZ2L/336
OE2SNL/338
OE3HGB/337
OH1AA/350
OH2OT/337
ON5EQ/336
ON8XA/359
P49T/331
RA1AOB/331
RN3DK/331
RU1AO/331
RU3OW/331
RX4HW/336
RZ4FO/331
SM3CBR/338
SM4AWC/345
SM6CNN/352
SM7CNA/357
SP5GRM/340
UX1UA/337
VE2NW/336
VE3KP/343
VE3MDQ/337
VE3PNT/337
VE3RIG/332
VE5KX/WØ/333
VK2FH/343
VY2RO/335
WØCK/331
WØDM/336
WØGKL/374
W1AM/354
W1DF/341
W1RZ/339
W1VJ/334
W2GC/376
W2MJ/373
W2RIJ/337
W3DRY/335
W3EL/352
W3IRE/349
W4DMV/342
W4DP/335
W4JVN/346
W4RNZ/341
W5FL/339
W5SG/341
W6BS/380
W6DX/333
W6PHF/368
W6SIJ/349
W7MH/331
W7PMV/336
W7QN/340
W7RDX/336
W8ELL/356
W8ZD/369
W9EDA/337
W9GD/346
W9GW/363
W9HJ/372
W9WAQ/340
WAØI/333
WA3WIX/342
WA4FLZ/336
WA4JQS/342
WA4TLI/350
WB2TPS/338
WB2WPM/336
WB4RUA/345
WB5IUU/337

WC7N/331
WD4NGB/335
WD8LTM/336
WE9R/338
WF1N/336
WF2Y/336
WG3U/344
WI9H/337
WOØY/336
WQ5W/333
WV1R/335
WW1N/358
WY4Q/337
XE1D/337
YB3OSE/336
YU1EQ/331
ZL2VS/341

330
4X4NJ/356
4X6UU/336
4Z4BS/342
9A1DX/330
9A1HBC/331
AAØAV/340
AA4NJ/337
AA8R/338
AB2RF/330
AC6AA/330
AHØW/W7/334
AI7W/336
AK1L/337
CE3GN/345
CT1ELC/330
CX2CB/336
DJ3TF/339
DJ5GG/357
DJ5IO/362
DJ5LE/342
DK4MX/330
DL5OCE/330
DL6RBG/330
DL7UKA/331
DS5RNM/330
E74A/333
EA3ESZ/330
EA3OD/342
EA4JL/357
F5JJM/336
G3TJW/353
GM4KLO/336
HB9AUS/335
HB9EAA/330
HB9G/337
HK3CW/330
I1FQH/331
I1YRL/339
I8WY/339
IK1NLZ/334
IK2UKW/333
IK4SDY/333
IK5GQK/330
IK6GZM/336
IK7WPC/330
IK8AUC/336
IK8YTA/330
IT9QDS/338
JAØCWZ/344
JAØDIN/334
JA1BDF/343
JA1CB/352
JA1GTF/355
JA1KJW/343
JA1PAH/331
JA3AFR/353
JA5AQC/342
JA5THU/340
JA6ARJ/330
JA6JPS/342
JA7BVH/345
JA7GY/339
JA8BB/351
JA9FPI/343
JF1CZQ/337
JF1SQC/336
JF2SKV/331
JH1EIG/355
JH1UBK/334
JH1XFR/330
JH2CYU/340
JH7DIS/331
JI1WLL/335
JI8PDC/330
JR1FYS/345
JT1BV/332
KØKM/333
KØRY/336
KØTVD/336
KØVRW/340
K1EM/341
K1GG/337
K1VKO/341
K1VW/334
K2CD/333
K2CS/331
K2NT/338
K3SUE/330
K4BOE/339
K4YT/351
K5OT/335
K5YU/335
K6AUC/355
K6KA/335
K7JY/345
K7NPN/331
K7SKW/331
K8AJS/332
K9UQN/339
K9WA/342
KAØBKR/336
KA1X/336
KB1HY/336
KB5MDD/334
KB6CLL/335
KB6R/334
KB9AIT/335
KCØQ/338
KC5TJG/330
KC9JH/336
KE5AX/347
KJ3L/339
KJ4BK/350
KJ6NZ/336
KJ9N/334
KQ8O/337
KT1J/339
KU2A/336
KV4T/332
KX5V/338
LA2IJ/337

NØFX/335
N1AE/351
N1CPC/336
N1FOJ/334
N1GS/340
N1RR/338
N2ZR/330
N3DV/330
N3NT/333
N4QQ/343
N6JN/339
N9AI/336
NH7A/340
NMØF/335
NY2E/336
OH3WS/344
ON4CAS/330
PA3CSR/335
PY2IQ/332
PY2VA/333
PY3BXW/357
RN3OG/330
SM3QJ/341
SM7GIB/331
SV1QN/333
UAØFDX/330
UA3TT/336
UA9FGR/335
UT9FJ/330
UX4UA/336
VA6JV/333
VE7NH/355
WØBL/358
WØHH/336
WØML/336
WØSBE/356
W1IKB/356
W1SA/335
W1YN/343
W2APU/359
W2EJG/336
W2QXA/346
W3HRF/335
W3QO/356
W4EO/339
W4EQV/333
W4ITA/340
W4KA/335
W4LLX/333
W4NS/355
W4PLL/374
W4TV/340
W5KV/344
W5REA/356
W5RZ/342
W6GYM/335
W6KX/337
W6XP/353
W7KS/362
W7XN/341
W7YS/342
W8BT/340
W8GS/345
W8LTX/344
W8PJY/331
W8WT/331
W9DE/352
W9EQP/348
W9NIP/334
W9OF/343
W9XF/330
WA2VKS/336
WA5OMD/330
WA6TJM/338
WA9VGY/353
WB2KHO/339
WB5LBJ/
DU/341
WE2K/336
WI7N/336
WR4K/350
WS7W/339
YL2JN/336
YV1CLM/335
ZL1ALE/349
ZL1AMN/350

329
4F2KWT/329
7K1WLE/335
7K2PZG/329
AA5BK/334
ABØGA/329
AG4M/336
ALØE/329
DJ2AJ/351
DJ3GW/341
DJ6GK/337
DK2UA/342
DK2WH/338
DK9KD/344
DL1CF/363
DL1DWT/329
DL4NN/336
DL7JAN/329
DL9YC/348
DM3ML/329
DM5TI/329
EA3CUU/335
EA4CQT/335
EA7ABW/338
ES1FB/330
F5MPS/333
F5OVQ/329
F5UJK/329
F6HWU/335
GØARF/335
G3KLL/353
G3MPB/344
G4CJY/332
G4YVV/332
HA5DQ/334
HA5UK/329
HB9CND/335
I1SBU/343
I2UPG/337
I3BLF/354
I4JEE/334
I5XFD/331
IKØCNA/331
IK4CWP/335
IK6DEN/331
IZØCOK/329
IZ3BJK/329
IZ8ATP/329
JAØUMV/333
JA1DLX/332
JA1EOH/329
JA1IQV/332
JA2CEJ/334

JA2HO/354
JA2KVB/337
JA5BZL/342
JA7ASD/336
JA8AWR/336
JA9FAI/337
JE1WZB/339
JE2DZC/335
JF1WQC/335
JF2VAX/329
JG3WCZ/330
JH1BXH/332
JH1EEB/334
JH1UUT/334
JH2DMO/334
JH3FUK/334
JH8DBJ/333
JH8JBX/336
JH8RZJ/330
JH8SIT/329
JI1CQA/333
JI1CZK/334
JI1FDF/332
JJ3GPJ/329
JL1BYZ/332
JL6HKJ/336
JM1HXU/329
JM1SMY/335
JQ1EST/329
JR1ITT/334
JR3IXB/329
JR5KQF/330
JS2XGS/329
K1BU/352
K1GE/331
K1KP/331
K1KX/338
K1MS/332
K1PL/330
K1TN/349
K1XV/331
K2DC/331
K2OID/331
K3ATO/338
K3CV/334
K3SEW/345
K3SV/333
K4CM/335
K4DN/335
K5CQT/329
K5QX/334
K5RPC/337
K5YA/341
K7BTW/334
K7HRW/337
K7ZZ/333
K8MN/339
K8RS/329
K8UT/335
K9CS/332
K9JJR/352
K9MF/345
K9WZB/337
K9ZM/331
KA2NDX/333
KA3GWD/334
KA5M/334
KB2HK/337
KB9JM/333
KC5UO/338
KEØET/334
KE3D/337
KF2X/335
KJ9C/333
KNØL/335
KN6H/332
KP2L/329
KX9X/334
LZ1MS/330
NØAMI/339
NØKV/331
N1SV/331
N2UR/335
N4DSP/329
N4DV/378
N5ID/329
N6HY/332
N6OU/334
N6TNX/329
N7TC/331
N8DC/335
N8MR/332
N9BVA/331
N9OP/330
NA2U/335
NIØC/341
NJØU/335
NU4D/335
OE1NY/354
OE4PWW/336
OH2QV/367
OZ5KU/344
OZ8AE/338
PP7HS/346
PY2DSC/354
RA1AG/329
RA3DNC/330
RU4SS/329
RU6FZ/329
RV1CC/329
RV3ID/329
RX3DTN/329
S51DI/333
SM3NXS/332
SM5BMB/343
SM5BNK/335
SM5FNU/337
SM5LI/338
SP3MGM/329
SP7CXV/329
UA9SC/329
UT7EC/329
UYØZG/329
VE3DZ/329
VE3ZZ/333
VE7BV/334
VE7UF/334
VE9RJ/345
VK3EUZ/330
WØNAR/349
WØOE/349
WØQL/332
W2GDJ/331
W2YWC/335
W3FM/353
W3HGT/333
W3NB/367
W3YT/348
W4DN/330
W4LI/340

W4SD/332
W4SKW/329
W4TNX/335
W4WIV/333
W5EW/336
W5TZN/339
W5VHN/336
W5ZO/338
W6AEA/329
W6AXH/348
W6OES/344
W6ZH/341
W7EQ/335
W7NN/337
W7SFF/345
W7VJ/336
W8AF/335
W8CD/339
W8JCC/343
W8KST/359
W8RI/339
W8UZ/336
W9ILY/335
W9ZX/339
WA1PTZ/336
WA1QXR/335
WA7ZDU/333
WA9GON/333
WB4KZW/335
WG5G/334
WJ3A/334
WM5DX/334
WO6G/369
WW1V/331
XE1KK/332
XE1MD/338
YO2CMI/334
ZS6BBP/358
ZS6WB/335

PHONE
338 
(Top of the 
Honor Roll)
4X4DK/389
4X6KA/344
4X6UO/344
9A2AA/339
9A4A/370
AA1V/351
AA4V/357
AA5AT/344
AA6YQ/343
AA7A/350
AA8BN/342
AC8G/349
AF2C/347
AG9S/347
AL7R/344
CT1BH/366
CT1BOH/344
CT1BWW/342
CT1EEB/342
CT1XK/353
CT1ZW/357
CT3BM/347
CT3DL/344
CX3CE/343
DF2NS/346
DF2UH/343
DF3CB/344
DF3GY/346
DF4PL/345
DJ2BW/380
DJ2RB/351
DJ2YA/371
DJ3ND/345
DJ4GJ/345
DJ5AV/346
DJ5JH/352
DJ6NI/362
DJ6VM/362
DJ7ZG/372
DJ8CG/345
DJ8NK/360
DJ9KG/347
DJ9RQ/355
DJ9ZB/360
DKØEE/344
DK1FW/361
DK1RV/346
DK3HL/355
DK6IP/350
DK6XR/352
DK8DB/346
DK8UH/343
DK9KX/354
DL1EY/359
DL1YD/355
DL4MCF/344
DL4MDO/344
DL6QW/357
DL7AFS/344
DL7HU/377
DL7MAE/344
DL7VEE/348
DL8DSL/338
DL8FAJ/339
DL9ZAL/344
DU9RG/345
EA1RT/346
EA3BT/343
EA3KB/343
EA4DO/367
EA4DX/344
EA4KD/344
EA5AT/344
EA5BY/343
EA5OX/339
EA6BH/353
EA6NB/344
EA7LQ/350
EA8AK/338
EA8AKN/344
EA8BYR/342
ES1AR/372
F2VX/359
F3SG/349
F5II/366
F5IL/344
F5JQI/343
F5NBU/344
F6AOI/362
F6BFH/357
F6DLM/349
F6EXV/349
F6FHO/346
F6FWW/344
F6FXU/343

F9GL/374
F9RM/379
GØCGL/344
GØDBE/342
GØDQS/344
GØLRJ/343
G3KMA/363
G3LQP/363
G3NDC/355
G3NLY/370
G3UML/369
G3VKW/353
G4IUF/346
G4SOZ/338
GM3WIL/347
HAØDU/353
HA8IE/344
HB9AAA/365
HB9BGV/344
HB9RG/353
IØDJV/352
IØEKY/345
IØKRP/352
IØMPF/353
IØMWI/352
IØOLK/364
IØTCA/348
IØWDX/356
I1AGC/358
I1APQ/360
I1FNX/350
I1GEA/359
I1WXY/348
I2AT/368
I2EOW/345
I2KMG/369
I2MQP/351
I2PEI/351
I2PJA/354
I2YBC/355
I2ZGC/353
I4ACO/347
I4AVG/347
I4EAT/351
I4LCK/363
I4MKN/364
I4WZT/344
I5FLN/362
I5JHW/348
I5KKW/349
I5SDG/355
I5ZGQ/349
I5ZJK/344
I6FLD/378
I6NO/363
I6ONE/345
I8ACB/352
I8DVJ/344
I8IHG/347
I8KNT/351
IKØAZG/344
IKØDWN/344
IKØFVC/343
IK1GPG/344
IK1JJB/342
IK2ANI/344
IK2BLA/344
IK2CHZ/340
IK4BHO/344
IK4GRO/344
IK4HLU/342
IK4NQL/343
IK4THK/340
IK5BAF/344
IK5HHA/344
IK6DLK/344
IK6GPZ/343
IK6GRT/342
IK7FPV/344
IK8CNT/344
IK8HCG/343
IK8HJC/340
IK8HJM/343
IK8JVG/342
IK8OZZ/343
IT9FXY/343
IT9GNG/344
IT9SVJ/344
IV3TQE/347
IV3YIB/344
JAØDWY/352
JAØHXV/339
JA1ADN/370
JA1BK/376
JA1BNL/347
JA1BRK/373
JA1BWA/364
JA1CNM/349
JA1EOD/365
JA1FNA/357
JA1FQI/339
JA1GV/359
JA1IFP/357
JA1JAN/361
JA1KQX/346
JA1LSP/351
JA1QXC/344
JA1SHE/343
JA1TRL/354
JA1UQP/363
JA1VLK/348
JA1WSX/355
JA2BAY/354
JA2CXH/349
JA2DSY/359
JA2IVK/351
JA2JW/371
JA2KVD/353
JA2QPY/345
JA2VMU/343
JA2VPO/349
JA2WYN/345
JA3AZD/365
JA3EMU/354
JA3FYC/346
JA3LDH/344
JA4AFT/362
JA4DLP/358
JA4DND/355
JA4ZA/370
JA5AUC/350
JA5BEN/345
JA5IU/355
JA6CBG/344
JA7AQR/355
JA7LMZ/344
JA7MA/365
JA7MSQ/344
JA7ZF/357
JA7ZP/349

JA8ADQ/365
JA8EKU/338
JA8GSN/341
JA8NFV/349
JA8RJE/344
JA9BEK/346
JA9CGW/349
JE1SYN/341
JE2LUN/346
JE2URF/344
JF1SEK/347
JF1UVJ/345
JF2MBF/343
JG3QZN/345
JH1AFD/346
JH1AGU/352
JH1GZE/357
JH1HGC/354
JH1SJN/344
JH1TWT/345
JH2FXK/341
JH2SON/344
JH2UVL/346
JH3VNC/347
JH4IFF/348
JH4UYB/344
JH5FTY/344
JH8GWW/347
JI2KXK/343
JJ2RCJ/344
JJ3PRT/353
JL1ARF/344
JM1VRW/343
JO1WKO/343
JR1AIB/352
JR1BLX/352
JR2KDN/344
JR7TEQ/353
JS2LHI/341
KØBS/362
KØCA/342
KØDEQ/348
KØEPE/367
KØEU/350
KØGSV/354
KØGT/347
KØIEA/352
KØJGH/339
KØMN/353
KØQC/344
KØQQ/359
KØSR/348
KØWK/349
K1CBK/344
K1IK/353
K1NY/352
K1QS/349
K2CL/358
K2EWB/353
K2SGH/350
K2TQC/359
K3BEQ/350
K3HP/347
K3JGJ/346
K3PL/357
K3RV/345
K3SGE/362
K3UA/352
K3WC/365
K4CIA/359
K4CN/347
K4DX/349
K4DXA/346
K4DY/362
K4EM/343
K4FJ/366
K4IQJ/345
K4JLD/348
K4JRB/373
K4MK/343
K4MQG/370
K4MS/357
K4MZU/360
K4PI/354
K4SBH/355
K4UEE/351
K4UTE/361
K4WS/354
K4XG/362
K4XO/362
K4YYL/369
K5AT/344
K5CON/344
K5GH/359
K5GZ/351
K5JZ/349
K5KLA/353
K5NA/363
K5OVC/363
K5RT/344
K5TT/345
K5UR/362
K5XX/346
K5YY/367
K6AM/344
K6DT/358
K6FG/348
K6GXO/349
K6JAD/356
K6KLY/343
K6LGF/379
K6TA/363
K6XJ/358
K6YRA/371
K6YUI/359
K7ABV/353
K7EG/350
K7GEX/354
K7JS/344
K7LAY/352
K7LZJ/343
K7NN/361
K7OM/348
K7SP/353
K7VV/351
K7XB/356
K7ZBV/348
K8AV/343
K8CX/351
K8DFC/344
K8DR/369
K8LJG/357
K8LN/345
K8MFO/359
K8NA/353
K8NW/350
K8PT/353
K8PYD/360
K8RR/363
K8SIX/348
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K8VFV/346
K8VJG/342
K8WWA/344
K8YSE/344
K8ZTT/344
K9AJ/348
K9BWQ/357
K9EL/344
K9EU/348
K9HMB/351
K9HQM/353
K9IR/342
K9JF/359
K9MM/364
K9NU/342
K9OW/354
K9QVB/350
K9RR/348
K9VAL/349
KB5GL/348
KB7YX/346
KB8NW/344
KC2NB/343
KC6AWX/343
KC7V/344
KC8CY/349
KD3CQ/343
KD4OS/343
KD5M/344
KE4YD/344
KE5K/342
KE9ET/343
KFØLA/345
KF2O/355
KG9N/346
KH6HH/359
KI6WF/343
KN4F/346
KR4OJ/350
KUØA/343
KW4MM/343
KY7M/343
KZ2I/355
KZ2P/347
KZ4V/344
LA5XGA/344
LA5ZN/338
LU1BR/358
LU1JDL/345
LU2NI/343
LU3MCJ/346
LU4DXU/342
NØAV/350
NØTB/357
NØXA/349
N1API/345
N1DCM/344
N1DG/353
N2BJ/348
N2LT/348
N2QT/344
N2TK/348
N2TN/343
N2TU/344
N2WB/344
N2WK/343
N3SL/341
N3US/350
N3XX/344
N4AVV/348
N4CC/357
N4CH/345
N4GN/344
N4JA/355
N4KG/355
N4MM/364
N4NX/352
N4VB/349
N4WW/363
N4XM/351
N4XP/358
N4ZC/362
N5FG/353
N5JR/348
N5TY/351
N5UR/355
N5ZM/346
N6AR/369
N6ET/362
N6JV/350
N6OC/348
N6PYN/343
N7BK/344
N7EF/349
N7HN/348
N7RO/361
N7RT/349
N7US/355
N8DJX/347
N8GZ/377
N8JV/344
N8PR/343
N8TR/346
NAØY/375
NA5AR/358
NI6T/344
NK5K/346
NN1N/346
NN2Q/344
NQ1K/345
NR1R/354
NS6C/355
NT5C/344
NU8Z/343
OE2EGL/367
OE2SCM/344
OE2VEL/350
OE3WWB/361
OE7SEL/345
OE8HIK/342
OE8RT/366
OH2DW/344
OH2LU/350
OH3SR/364
OH3YI/362
OK1ADM/371
OK1MP/370
ON4ADN/344
ON4AOI/343
ON4ON/341
ON4UN/367
ON5FP/344
ON7DR/343
ON8AW/362
OZ1BTE/344
OZ1CTK/338
OZ1HPS/344
OZ1LO/363
OZ3PZ/359
OZ3SK/377

OZ5KG/368
OZ7DN/343
OZ8BZ/363
PAØLOU/362
PA3FQA/343
PA8A/346
PE5T/347
PP5SZ/348
PT2BW/359
PT2TF/350
PT7AZ/344
PT7WA/352
PY2YP/348
PY4OY/344
PY5EG/350
PY7ZZ/353
R7LV/342
S58T/344
SK7AX/342
SLØZG/344
SMØAJU/374
SMØCCM/346
SM2EJE/349
SM3BIZ/386
SM4CTT/351
SM4DHF/356
SM4EMO/352
SM5BMD/348
SM5CZY/374
SM5DJZ/351
SM5KNV/344
SM5VS/363
SM6CKS/367
SM6CTQ/355
SM6CVX/362
SM6DHU/361
SM6GZ/355
SM7CRW/357
SM7HCW/348
SM7TE/353
SP3E/344
SP5CJQ/341
SP5EAQ/348
SP5EWY/347
SP6IXF/344
SP7GAQ/343
SP8AJK/358
SP8NR/338
SP9FKQ/344
SV1BRL/342
SV1LK/344
SV8AQY/343
TG9NX/350
UA3AGW/344
UA3AKO/343
VA3DX/349
VE1YX/352
VE2EBK/344
VE2GHZ/343
VE3EJ/349
VE3FF/343
VE3LDT/344
VE3MR/372
VE3MRS/349
VE3XN/365
VE3XO/344
VE7AHA/348
VE7JO/341
VE7VF/341
VK3QI/351
VK4LC/378
VK5WO/371
VK6LK/361
VK9NL/344
WØAWL/346
WØBV/351
WØCM/387
W1CKA/374
W1CYB/351
W1DGJ/375
W1DIG/343
W1GG/348
W1HEO/352
W1JR/375
W1JZ/361
W1MAG/349
W1MI/354
W1PNR/358
W1TRC/354
W1TYQ/358
W1WN/347
W1YY/357
W2AY/347
W2GBC/369
W2MPK/364
W2OKM/387
W2SY/362
W2VO/359
W2XT/345
W3AP/356
W3GG/360
W3GH/379
W3IIQ/344
W3KHZ/344
W3LPL/358
W3NO/355
W3NV/361
W3OZ/344
W3UM/350
W3UR/344
W3YX/348
W4ABW/364
W4AVY/367
W4AXL/358
W4CK/346
W4DK/352
W4DR/382
W4DXX/357
W4ETN/346
W4FQT/341
W4JR/343
W4MBD/352
W4TO/346
W4VHF/349
W4WM/353
W4WX/339
W4YCH/350
W5BPT/350
W5CIA/344
W5EU/361
W5GO/345
W5MQ/364
W5PJR/346
W5ZE/352
W5ZPA/349
W6AN/347
W6BCQ/360
W6BSY/380
W6CUA/348
W6DPD/348

W6EKR/343
W6EL/374
W6EUF/369
W6GR/366
W6IEG/351
W6IS/343
W6KPC/369
W6RGG/368
W6UA/342
W6XA/344
W7ACD/377
W7CL/344
W7DQ/356
W7FA/350
W7GN/376
W7KH/379
W7KNT/347
W7KQ/353
W7LFA/364
W7MO/348
W7OM/364
W7PEB/344
W7UPF/367
W7UT/348
W8AXI/346
W8DCH/355
W8DX/347
W8ILC/365
W8LU/350
W8QBG/362
W8TE/352
W8UV/348
W8UVZ/351
W8WFN/342
W9BF/345
W9DC/365
W9DMH/351
W9DX/349
W9JA/356
W9KQD/355
W9LA/364
W9MDP/348
W9MU/347
W9NGA/357
W9OP/342
W9SS/359
W9XX/349
W9ZR/361
WA1S/343
WA2UXC/350
WA3DCG/341
WA4FFW/358
WA6F/348
WA6TLA/346
WA6WZO/352
WA8VPN/349
WA9CVK/348
WA9IVU/344
WB4OSS/363
WB6RSE/348
WB8ZRL/347
WC4B/344
WD5DBV/349
WD6FF/344
WF5T/344
WK3N/342
WK7E/346
WT8C/347
XE1AE/379
XE1J/359
XE1L/349
XE1ZLW/343
XE1ZW/345
YU1FW/351
YV5JBI/343
ZL1AMO/359
ZL2AFT/354
ZS6P/342

337
7L1WII/341
9A7V/342
AAØBS/342
AA4S/357
AA9AA/342
AB5C/345
AB6QM/338
ACØM/348
AC6HY/337
AD1C/346
AI3Q/347
CT1APE/339
CT1EKY/339
CT1FJK/337
CT4NH/346
DF2RG/346
DF7NM/345
DJ2TI/353
DJ4PT/362
DJ4XA/352
DK3SF/353
DL2FAG/343
DL2GAG/343
DL4FW/345
DL5ZBB/343
DL8FBC/337
DL8NU/363
DL9BM/343
EA1DFP/339
EA3GHZ/337
EA3GJW/339
EA4GZ/358
EA5AD/344
EA5BM/338
EA5RM/341
EA7DUD/343
EA9AM/343
EA9IE/346
F2LZ/364
F2WU/351
F5BEG/339
F5NTV/342
F5OKK/337
F5XL/343
F6AJA/359
F6ANA/343
F6CKH/356
F6CTL/342
F6HIZ/343
G3SNN/346
G3XTT/346
G4BWP/346
G4GED/343
G4PTJ/343
HA5WA/343
HB9ANK/349
HB9AQW/357
HB9BZA/344
HB9DDM/343
HB9DDZ/340

HB9DLE/342
HB9TL/384
HC1HC/346
HS1NGR/337
IØAMU/387
IØMOM/345
IØSSW/356
IØZYA/342
I1CAW/356
I1EEW/345
I2JSB/347
I2YDX/357
I4ENO/337
I4MFA/346
I5CRL/351
I5FCK/353
I5HOR/345
I5IGQ/344
I6CXD/348
IK1RLI/341
IK4HPU/338
IK5EKB/342
IK6QOP/337
IK6SNR/338
IK8BQE/344
IK8PGC/341
IK8TWV/346
IN3TJV/349
IT9GAI/366
IT9YHR/344
IV3JVJ/342
IV3VER/352
JAØCRG/343
JAØGZZ/353
JAØLXP/351
JAØNPQ/349
JAØUUA/342
JA1AAT/364
JA1ADT/346
JA1CLW/344
JA1DJO/340
JA1DOF/343
JA1GHR/346
JA1GRM/341
JA1HEE/344
JA1HGY/354
JA1PCY/351
JA1RWI/347
JA2AH/361
JA2DLM/348
JA2EWE/344
JA2ZL/340
JA3CSZ/349
JA3DY/357
JA3MF/355
JA3MHA/341
JA3NTE/352
JA4LKB/342
JA4UQY/346
JA5FDJ/350
JA6AV/365
JA6BEE/359
JA6IVR/341
JA7BJS/351
JA7BSD/351
JA7FWR/344
JA7GDU/354
JA7IC/338
JA7JH/360
JA7JM/354
JA8BAR/356
JA8DSO/345
JA8EOT/337
JA9BFN/343
JA9LSZ/337
JE1HPM/343
JE1LFX/340
JE1PNX/342
JE8BKW/342
JE8TGI/340
JH1XYR/344
JH5BHP/342
JH7FMJ/346
JH8MXH/345
JI1DHY/339
JI1FXS/339
JI4POR/341
JJ2LPV/341
JK1UVP/342
JL1UXH/339
JP1IOF/342
JP1NWZ/344
JR1DUP/347
JR1MLU/349
JR4LNG/342
JR4VMS/342
JR5VHU/342
JR9LKE/338
JS3CTQ/342
KØALL/354
KØJN/359
K1BD/349
K1HTV/349
K1UO/351
K2AJY/342
K2FF/340
K2FL/376
K2PLF/347
K2RW/349
K2UFM/358
K2UO/350
K2XF/345
K3FN/346
K4CMS/345
K4QL/345
K4TAG/353
K4TQ/343
K4XI/354
K4ZYU/356
K5AQ/362
K5DU/343
K5DV/340
K5IH/346
K5JW/363
K5PC/345
K5RE/349
K6LD/340
K6LM/350
K6RN/366
K6VMN/343
K7NO/348
K7OH/343
K8DYZ/370
K8GG/349
K8WK/341
K8ZZO/347
K8ZZU/346
K9GA/348
K9IW/347
K9KA/362

K9MIE/348
K9PPY/358
K9SM/368
KA1ERL/343
KA5V/348
KA9WON/343
KB2XP/343
KB3KV/344
KC5P/343
KE3A/347
KE9L/342
KE9XN/342
KFØQR/340
KI6T/376
KM3J/339
KO4DI/340
KP4P/349
LA9SN/343
LU2AH/351
LU3CQ/351
NØAT/350
N2DXJ/340
N2RR/348
N3TO/347
N4AH/353
N4JJ/349
N4PQX/340
N4TL/344
N5LZ/344
N5ORT/342
N6CR/351
N6KK/345
N8JX/348
N8KOL/341
N8RF/347
N9AF/365
N9EN/343
N9RS/346
NA4M/357
NI4H/345
NM4O/347
NRØX/349
NW7O/346
NYØV/348
OE3EVA/351
OE6DK/349
OH2RI/350
OK2SW/346
ON4AAC/343
ON4ANN/337
ON4DM/385
ON5FU/351
ON5PO/341
ON7EM/346
OZ1ACB/343
OZ5EV/353
PAØGMM/357
PAØTAU/348
PAØZH/344
PT7BZ/343
PY2BW/355
PY2XB/342
PY5PS/349
R9FM/342
RA4CC/342
SM3NRY/342
SM4EAC/363
SM5AQD/348
SM5ARL/358
SM5BCO/376
SM5CAK/359
SM6VR/364
SM7BYP/349
SP9AI/354
SV1JG/346
SV1RK/339
UAØCW/345
UA3AB/338
UA4CC/344
UA6JW/359
UA9CBO/353
UR5EDU/347
US5WE/358
UT7WZA/343
VE1DX/342
VE3IQ/347
VE3VHB/348
VE6WQ/348
VE7IU/342
VK3DYL/343
VK6HD/363
WØBW/384
WØDJC/339
WØSR/354
WØYG/354
W1AO/343
W1CU/347
W1FJ/363
W1KSZ/347
W1URV/347
W1WLW/344
W2FKF/347
W2FP/361
W2HTI/384
W2KKZ/345
W2RQ/343
W3AZD/373
W3CC/355
W3JJ/351
W4BUW/349
W4DKS/359
W4EB/342
W4GIW/357
W4JAM/343
W4NKI/367
W4RFZ/350
W4UNP/348
W4UW/349
W4VQ/357
W4ZCB/351
W5BC/347
W5FI/348
W5FKX/343
W5NUT/365
W5TCX/339
W6CN/349
W6DCK/343
W6HXW/356
W6ISQ/372
W6OD/338
W6RLL/337
W6SR/352
W6VX/342
W6YWH/343
W7BJN/343
W7FP/354
W7HUY/337
W7SLB/342
W7ZK/346
W8CY/348

W8GC/357
W8GMH/346
W8HC/343
W8LRO/342
W8QHG/347
W8SAX/339
W8VI/341
W8WOJ/355
W8WRP/359
W9DS/345
W9VA/345
W9WU/349
W9YSX/382
WAØJH/340
WA2F/344
WA2WSX/345
WA4VA/342
WA6EZV/343
WA6SZE/344
WB4UBD/347
WB5XX/343
WB6AXD/337
WB8FIW/347
WB9EEE/339
WD5COV/342
WJ4T/343
WQ7B/342
WZ8P/345
XE1VIC/343
YS1RR/357
YU3AA/342
ZL1ARY/364
ZL3JT/339
ZS5NK/348

336
5B4MF/341
9Y4VU/354
AA4HP/336
AA4MM/364
AA9CN/341
AB4IQ/341
AD4AM/341
AD5A/340
AD8RL/342
AH6HY/341
AJ3K/343
CT1FMX/336
CU3AD/338
DF3UB/342
DJ9HX/344
DJ9UM/350
DK4KL/356
DL7CN/340
DL9RCF/336
EA1QF/348
EA1YO/339
F5HNQ/341
F5OZF/342
F5PAC/337
GØKXL/341
GØOIL/337
G3SJH/354
G3SJX/345
G4OBK/341
HA5AAS/341
HB9BIN/339
HB9CIP/341
HB9DHK/340
HK3JJH/342
HL3IUA/341
IØJBL/346
IØKDF/344
IØYR/355
I2VGW/336
I4EWH/341
I4FAF/347
I4GAS/350
I5ICY/343
I8XVP/342
IKØHFO/341
IKØLNN/341
IKØPRP/338
IK1YDA/336
IK4AUY/340
IK4EWM/336
IK6SNS/336
IK8WEJ/337
IT9HLR/342
IT9KSS/336
JA1DIO/350
JA1MOH/347
JA1OND/351
JA1WPX/347
JA1WTI/355
JA2BL/349
JA2DDN/350
JA2FGL/341
JA2XCR/341
JA6CDA/346
JA6GXP/352
JA6LCJ/345
JA6WW/350
JA7EPO/346
JA7PL/350
JA7QFU/342
JA7XBG/343
JA9LJS/344
JE2OVG/345
JE4WOK/341
JE8LWZ/336
JF1KKV/336
JF1PUW/344
JH1BAM/339
JH2MYN/352
JH3AEF/343
JH3IMR/342
JH4GNE/341
JI8DGO/336
JJ1DWT/347
JL1WQO/336
JL1XMN/341
JQ3DUE/337
JR1KAG/346
JR7VHZ/340
KØFF/350
KØIUC/352
KØKG/344
KØTJ/342
K1ST/349
K1YR/347
K2GPL/357
K2HK/362
K2MFY/352
K2TK/346
K2ZZ/344
K3KO/337
K3LC/338
K3OTY/358
K4KC/369

K4SE/348
K5AC/336
K5GKC/345
K5JB/360
K5KC/345
K5KT/345
K5RJ/358
K5ZK/345
K6ESL/339
K6SMF/354
K8BCK/347
K8CW/357
K8QM/337
K8TMK/348
K9ALP/352
K9EMG/349
K9IL/353
K9MUF/344
K9ZO/350
KB1MY/340
KE9U/346
KM1D/349
KN9C/342
KR4W/343
LA2PGA/341
LA5HE/378
LU2DSL/346
LU8ADX/337
LU8EKC/339
N2ERN/341
N2VW/348
N3HBX/339
N3ZOM/336
N4CID/342
N4DB/342
N4NO/351
N4RA/359
N4TJ/350
N5ET/343
N6AWD/343
N7TP/356
N7TT/355
N8BJQ/343
N8MZ/342
N9IW/342
N9JV/338
N9OY/340
N9RD/340
NEØDX/336
NIØG/343
NN4T/347
NW6S/344
OE1AZS/336
OE2DYL/342
OE6IMD/340
OH2VZ/348
R5AJ/336
SMØSMK/341
SM4CTI/345
SM5CZQ/358
SM5FQQ/347
SM5HPB/346
SM6DYK/347
SM7DXQ/342
SV1IW/348
UXØUN/355
VE3JV/341
VE3MV/346
VE6AX/339
VE7ON/340
VE7WG/336
WØCD/359
WØZU/342
W1NG/355
W1YM/341
W1ZA/367
W2CC/356
W2FGD/368
W2ZR/342
W3OA/342
W3OOU/341
W4DC/345
W4FC/354
W4UM/346
W4UWC/370
W4YO/369
W5WP/341
W6BJH/338
W6FF/351
W6FW/373
W6WI/336
W6YI/353
W6YOO/342
W7JNC/364
W8CRM/342
W8LIQ/342
W8RHM/342
W8SET/353
W8TWA/349
W9MMZ/365
W9TX/346
W9VG/342
WA2NPD/349
WA4BIM/346
WA4FHQ/346
WB7B/341
WB9CIF/337
WD5K/352
WD8E/341
WP4U/341
XQ2CC/370
YB5QZ/341
YV5AJK/375
ZL3GS/362
ZS6EZ/341

335
4X4JU/378
9A2OM/342
9A4SS/335
9A5CY/335
9A8A/339
AA9RN/335
ABØCT/339
AD6P/356
AE1Q/340
AE6Y/340
AFØF/342
CP5NU/339
CT1RM/353
D44BS/358
DF2IS/341
DJ2MM/357
DJ4ZB/350
DK6NP/349
DK6WA/344
DL7AFV/341
DL7OD/356
DU1KT/341
EA3GHQ/338

EA4GT/344
EA5GPQ/335
EA8PP/345
F5KOK/346
F5VU/357
F6DZU/345
F6ELE/341
F6EWK/346
GØWRE/335
G3PLP/343
G3TXF/352
G4NXG/341
GM4UZY/336
HBØCC/336
HB9AZO/344
HB9CZR/340
HK6DOS/341
HL1XP/340
I1JQJ/341
I2IAU/342
I2LPA/357
I2WNO/343
I3ADI/356
I3EVK/364
I5ENL/343
I8LEL/353
I8XTX/345
IKØIOL/341
IK1WGX/336
IK2IQD/341
IK4DRR/339
IK4EWN/341
IK6BOB/341
IK8CVZ/338
IN3ASW/341
IN3XAI/343
IT9DAA/335
IT9GCQ/349
IT9TQH/343
IV3ODE/335
JAØEKI/335
JAØGCI/344
JA1BWT/356
JA1CHN/345
JA1DM/370
JA1HSF/342
JA1MLV/350
JA1NAQ/344
JA1NWD/341
JA1OCA/359
JA1PUK/347
JA1SGU/345
JA2DPC/335
JA2FCZ/343
JA2JRG/341
JA2JSF/351
JA2LHG/352
JA2NDQ/349
JA2QCX/344
JA2XW/361
JA3APL/361
JA3BQE/356
JA3GM/352
JA3MNP/354
JA5BLB/348
JA6BZA/338
JA7ARD/353
JA7DYJ/342
JA7FS/348
JA8ALB/346
JA8DRK/349
JA8GTA/346
JA8XJF/352
JA9AA/357
JA9RRH/335
JD1AMA/338
JE2HCJ/342
JH1IED/341
JH1QAX/345
JH2AYB/340
JH4FEB/345
JH4RLY/343
JH6WMJ/340
JI1PGO/343
JI2EMF/340
JJ3HGJ/335
JM1TWR/344
JQ1ALQ/340
JR1CBC/343
JR2UBS/342
JR2WCX/338
JR3IIR/349
JR6SVM/338
KØHQW/342
K1KO/341
K1LD/339
K1WER/339
K2JMY/369
K3AB/358
K3PT/338
K4BVQ/369
K4DJ/358
K4SO/342
K4SSU/340
K5GS/344
K5UO/346
K6BTT/356
K6EID/353
K6IR/356
K6KO/335
K6XN/346
K7DRN/365
K8IFF/361
K8OK/341
K8SL/340
K8TL/356
K8ZR/351
K9KU/351
K9LCR/343
K9RHY/343
KA1PM/345
KA2CYN/341
KA2ELW/342
KA8DZT/341
KA8ZPE/340
KC8KE/341
KG6B/346
KH6FKG/343
KH6WU/354
KJ9I/341
KQ3F/344
KQ8D/340
NØACH/344
N1RK/339
N3VA/342
N4AL/340
N4CFL/343
N5AW/343
N5OK/337
N6DUR/339

N6DX/364
N6ED/338
N6JZ/354
N6UC/360
N7GR/335
N8PCN/335
N9CHN/341
N9US/343
NA2X/339
NE1B/340
NE9Z/341
NJ3H/341
NOØC/340
NQ6X/341
OE2LCM/341
OE7XMH/341
OH1TX/354
OM3JW/348
ON4ATW/340
ON5WQ/342
ON6MY/346
OZ5YL/340
PAØWRS/341
PT7BR/341
PT7NK/341
PY4BL/340
RW2A/344
SM2EKM/357
SM2GCQ/341
SM3GSK/337
SM4BOI/344
SM4PUR/339
SM5CEU/342
SP5AUB/335
UA3CT/359
UA4SKW/338
VE3BW/345
VE3FRR/339
VE3HO/349
VE3LYC/335
VE7WO/364
VK3SX/341
WØANZ/345
WØGAX/342
WØGKE/357
WØGLG/340
WØZX/339
W1DOH/343
W1JK/340
W1RY/341
W2MF/336
W2RMM/341
W2SM/350
W2XI/343
W2YC/337
W3IG/344
W3IOP/347
W4EP/341
W4UBC/340
W4VV/342
W5RQ/338
W5XC/337
W6DN/345
W6KR/338
W6KTE/369
W6LQC/358
W6RFL/339
W6UB/338
W6UY/357
W7AL/340
W7DQM/363
W7EYE/340
W7KSK/340
W7NGR/335
W7RXO/344
W8HB/340
W9LNQ/354
W9NB/354
WA2IKL/342
WA2NHA/341
WA2VUY/345
WA5BBR/343
WA8LOW/340
WC5Q/342
WG6P/341
WW4KW/336
XE1EK/351
YV5IVB/341
ZL1HY/346
ZL2RR/345
ZL3NS/367

334
AA1QD/334
AA6PI/349
AC7DX/338
BX5AA/334
CT1CJJ/334
DK5QK/349
DK6WL/347
DK8NG/348
DL1RWN/338
DL5IC/334
DL6XK/340
DL8FL/357
DL9TJ/342
EA3EQT/340
EA4LH/360
EA5BD/340
EI6S/348
F2BS/367
F2YS/W2/347
F6CPO/341
F6GUG/339
F6HUJ/340
G3LAS/335
G4SQA/340
GM4FDM/336
HA5AGS/338
HB9BGN/344
HC2RG/341
HC4L/338
I2PKF/344
I4NJM/339
I5GKS/346
I7IVL/347
I7SCA/364
IKØOEM/340
IKØYQJ/334
IK1AOD/340
IK2OVC/336
IT9ZGY/370
IV3DSH/335
IV3TDM/336
IZ5ASZ/334
IZ6CST/334
JAØGRF/349
JA1BN/363
JA1BOQ/340
JA1FHK/351

JA1SFL/339
JA1SJV/348
JA1SVP/348
JA2FJP/340
JA3ART/354
JA3AYU/346
JA3CMD/349
JA3KWZ/342
JA5JUG/345
JA6BZI/352
JA6VA/351
JA7HZ/355
JA7MYQ/340
JA8HH/348
JF3LGC/341
JF7DZA/339
JH1HLQ/350
JH1IFS/355
JH1JNR/339
JH8NBJ/339
JJ1SKG/341
JJ3AFV/340
JL7BRH/334
KØGY/334
KØHRF/344
KØJS/354
KØXN/349
K1AJ/348
K1EFI/345
K1HT/334
K1KM/336
K1MY/344
K2BA/337
K2VV/355
K2WE/340
K3GT/340
K4HJE/362
K4JP/354
K4KJZ/345
K4MEZ/354
K4XH/356
K5CR/334
K5CX/341
K5HW/339
K5KR/349
K6FM/347
K6SLO/340
K6WRF/337
K7DS/346
K7LJ/342
K7OSE/353
K8DJC/344
K8PV/340
K8UE/337
K9ECE/374
K9FD/343
K9FN/353
K9PP/340
K9RB/345
K9RF/344
K9YY/340
KA4IWG/339
KB2RA/339
KB8GWL/338
KD2SY/340
KD2UF/340
KD6WW/340
KE5PO/339
KE9S/334
KF2TI/337
KF4M/340
KG7H/340
KI4SR/339
KKØM/339
KK2I/345
KL7D/348
KM2P/358
KQ8M/341
KR5C/346
KS1J/338
LU2FA/334
LX1CW/340
LZ2CC/345
N1AC/344
N2SS/359
N3UN/346
N3VS/337
N4DW/348
N5GH/335
N5PHT/339
N5PPT/339
N6BEP/338
N7HK/341
N8BEE/339
NK2H/340
NK7L/340
OK1ABB/344
PY4OD/356
PY5GA/360
RAØFU/334
RU3FM/338
SM7MPM/339
SP6CDK/341
SV1CNS/334
SV1VS/340
UA4RZ/345
VE7WJ/352
WØJCB/347
WØSHL/336
WØYDB/358
W1BIH/369
W1DNZ/356
W1TSP/346
W1YIF/337
W2BXA/388
W2GW/341
W2PSU/354
W2RD/339
W3DF/344
W3NC/340
W3TN/350
W4DZZ/347
W4NYN/369
W4OWY/344
W4OX/341
W4RBO/337
W4SVO/349
W4WDR/339
W4WG/354
W5GVP/343
W6FAH/339
W6NP/340
W6OM/340
W7BG/348
W7JEN/342
W7KW/339
W7WT/343
W8KS/344
W8KTH/339
W8QWI/344

W8TN/348
W9IL/341
W9IXX/335
W9RPM/334
WA2UUK/342
WA4MME/341
WA4WTG/355
WA5IPS/339
WA6JA/334
WA6OGW/350
WB1BVQ/342
WB2GOK/345
WF5E/366
WW5L/339
YV5NWG/334
ZL4BO/365
ZP5YW/342

333
4X6ZK/338
AA1AC/341
AA8EY/356
AA8LL/333
DF1DB/346
DJ5DA/356
DL3NBL/339
DL5SBA/338
DL6DK/339
DL7SY/346
EA1JG/338
EA3ELM/339
EA4CP/339
EA5XV/333
EI2GS/338
EI7CC/345
F6CQU/339
G3SBP/333
G3UAS/341
G4VXT/335
GMØAXY/340
HL5NBM/334
I1POR/347
I1TBE/351
I2TZK/340
I2WTY/342
I5AFC/351
I5NPH/343
I6NNJ/337
IK4SWX/333
IK5ACO/339
IK5GUJ/338
IK7VJO/333
IK8BIZ/333
IT9JOF/339
IV3ARJ/335
JA1ASO/339
JA1DFK/338
JA1HRQ/349
JA1RWE/354
JA1SKE/345
JA1WSK/350
JA2AHH/334
JA2LMA/341
JA2TBS/340
JA2THS/343
JA3MZB/333
JA4XH/346
JA5EXW/340
JA6CNL/347
JA9JFO/345
JA9NLE/341
JH1IAQ/338
JH1OCC/337
JH3HTD/338
JH4CBM/333
JH4JNG/334
JH8UQJ/337
JL2JVX/334
JL3VWI/339
JR1PIZ/333
JR2UJT/338
JR3RRY/340
K1HDO/344
K1OA/334
K2BS/367
K2IUK/343
K2PWG/341
K2SY/341
K2UU/351
K3KY/343
K4AU/339
K4CKS/343
K4QVK/349
K4UAS/355
K5AS/343
K5EJ/349
K6CF/339
K6GJ/361
K8BL/340
K8MG/343
K9KVA/340
K9LJN/339
KC2Q/340
KC6X/340
KC9G/338
KEØMO/336
KE7UL/338
KN2L/338
KN6KI/334
KP2A/342
KQ9W/339
KT9T/350
KV1J/338
LA2PA/333
LZ1HA/339
NØJR/338
N3BNA/338
N4AXR/344
N4IG/350
N4JT/339
N4RFN/339
N4RU/344
N5GGO/340
N5HSF/338
N5PR/341
N7TO/340
NN7X/338
NX7K/352
OE3RSB/343
ON4IQ/337
ON5TW/348
OZ1FAO/340
PA3EWP/338
PJ2MI/336
PY2PC/364
PY3JZ/338
PY5IP/333
RK9CWA/334
SM4BNZ/350
SM5BRW/348

SM5FWW/336
SV1AER/333
UA1MU/355
UA3AP/335
UA6JD/353
UY5XE/342
VE2WY/368
VE3EFX/349
VE3EXY/333
WØFK/345
WØJMZ/352
WØMGI/358
W1AX/372
W1DO/358
W1GA/359
W1LW/342
W1SKU/338
W2FCR/351
W2HAZ/343
W2LO/340
W3SB/343
W4GKT/343
W4QH/335
W4ZX/344
W5AJ/343
W5AP/341
W5WT/336
W6ORD/344
W6SHY/340
W6TC/346
W6XK/333
W7YW/333
W8EMI/342
WA4AFE/336
WA4QMQ/344
WA5VGI/336
WA8NMN/349
WA8WV/336
WA8ZDL/344
WB3D/339
WB6PSY/342
WB9NOV/343
WB9Z/335
WC5E/339
WD8MGQ/344
WD8PKF/344
WN6R/338
WY5H/338
XE1ILI/338
YV1AJ/342
YV1KZ/359
YV5AMH/343
YV5EED/343
ZL3JU/336

332
AA7AV/337
AA9DX/337
AI9U/341
AJ8J/338
CT1AHU/338
CX2AAL/337
DK5WL/351
DL2SCQ/338
DL6ATM/341
DL6NW/337
EA3ALD/344
EA4BT/337
EA6LP/332
EA7BLU/341
EA7CD/337
F2JD/335
F6FYD/336
F6GKA/338
G3PJK/338
G3VOF/342
G3ZBA/355
G4DYO/346
HL3ERJ/333
HL5FBT/337
I2BVG/348
I2MOV/344
I2PQW/340
I2YWR/337
I4CSP/352
I4JUB/338
I5PAC/360
I8JJB/347
IK2QPR/335
IK4MSV/333
IK7MXB/338
IK8DDN/337
IV3YYK/338
JA1BFF/340
JA2GBO/342
JA3MLJ/334
JA4ITW/332
JA5WIZ/332
JA6AD/358
JA8AWH/348
JA8EJO/336
JA9GPG/343
JF1IRW/337
JF2WXS/337
JH8CFZ/335
JO1MOS/337
KØLUZ/346
K1IE/345
K2CIB/338
K2OGD/335
K2RSK/336
K4AIM/374
K4KU/347
K5TN/339
KAØCPY/338
KC6H/339
KD8KX/337
KF4MH/335
KH6ACD/339
KI8I/337
KW4V/339
LZ2DF/343
NØABE/339
NØGWR/337
NØOB/332
NØRB/342
N1KC/334
N2KA/347
N3ED/350
N4BYU/341
N5YY/348
N6GM/342
N6HK/338
N7WR/340
N9ER/341
N9FN/335
NA2R/337
NA5C/339
NI5M/343
OE6CLD/337

OH2BCK/332
OH5NG/345
ON4CD/333
ON7WW/337
OZ2NZ/342
PP5VB/332
SM5CZK/335
SP6CIK/334
SP7IWA/332
SV1CQR/332
SV1DPI/332
SV1FJA/332
VE2DO/344
VK2AVZ/343
VK2DTH/336
VY2RU/334
WØGJ/343
WØPSH/338
W1AIM/338
W2IOT/334
W3MPN/341
W4JFK/344
W4UFO/336
W5AQ/364
W5QNF/338
W5ZN/339
W6EJJ/352
W6IGK/337
W6WBY/338
W7AG/337
W7IAN/332
W8FF/349
W8VKW/340
W9ITB/341
W9KIA/336
W9RXJ/353
WAØROI/335
WA1YTW/341
WA5ZIJ/343
WF2S/337
WSØE/345
WZ1Q/341
YS1GMV/347

331
AA4R/347
AA4ZK/337
AE5B/351
DF1IC/333
DF2UU/337
DK3PO/356
DK5AD/345
DL1NAI/337
DL9OH/374
EA1DDU/336
EA3BKI/338
EA3WL/332
F6BVY/336
F6HMJ/332
G4LVQ/337
GM4YMM/336
GW3ARS/343
HK4SAN/332
HK5LEX/335
HL3DE/336
HL5BDD/335
HP2AT/334
I1CMA/347
I2JQ/338
I4JBJ/342
IKØPEA/333
IK4IYC/336
IK6CGO/336
IK7JTF/337
IZØCKJ/331
IZ1ANU/331
IZ5BAM/331
JAØBKX/339
JAØBOV/331
JA2ANA/339
JA2FWS/336
JA2KSP/342
JA4ECC/336
JA4FHE/349
JA4RED/340
JA6COW/339
JA7WKG/336
JA8EAT/349
JH1MQC/336
JH1QYT/339
JH2AQI/331
JH4PMV/337
JJ2KDZ/334
JM2RUV/331
K2HWE/342
K2TV/340
K4CSB/332
K4HB/331
K4HGX/332
K4HL/337
K4LRX/348
K6EXO/363
K6RK/351
K6RO/336
K7XM/337
K8AJK/355
K8MID/341
K8NWD/341
K8ZLP/335
K9QFR/348
KA1CRP/336
KB1CQ/336
KB6KTV/336
KB6NAN/333
KC2KU/338
KD9EC/336
KG2KJ/331
KG5FX/336
KLØS/336
KX4R/343
KY5I/336
LA7QI/344
NØRR/349
N1ALR/338
N1GC/333
N1NK/332
N1PM/336
N3KK/336
N4BQD/337
N4RF/337
N4XX/354
N5IN/331
N7ACB/337
N8SHZ/333
NA7AA/337
NA9Q/343
NI5DX/336
NX9T/335
NZ2L/336
OE2KGM/337
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OH2BAD/354
OH3BU/335
OK1FM/331
ON8XA/359
PA3ABH/337
PY2OB/343
PY5CC/337
SM5CSS/343
SM6AHS/344
SM6AOU/350
SP3EPK/337
SP3IBS/340
UA9FAR/337
VE3PNT/337
VE7EDZ/335
VE7QCR/331
VK3EW/336
WØGKL/373
WØMAN/335
WØMHK/335
WØUVC/334
W1BR/355
W1ECS/336
W1GD/344
W2AYM/338
W2IZN/342
W2OW/333
W2QL/343
W3HNK/352
W4CCW/340
W4CZ/335
W4EEU/362
W4KS/344
W4NK/338
W4PV/340
W4QN/364
W4ZAN/331
W5KN/332
W6DX/333
W6GM/341
W6ND/331
W6RKC/341
W6ZI/339
W7RDX/336
W7TSQ/337
W8EVZ/364
W9TA/343
WA4OEJ/344
WA4TLI/350
WA5YON/333
WA6APQ/334
WA6GIN/334
WB2AQC/345
WCØY/333
WD8LTM/336
WE9A/334
WF1N/336
WF4G/342
XE1D/337
YV1DIG/332
ZL1BOQ/341
ZL1WG/337

330
AA5O/340
ACØX/335
AK1L/336
AK1N/339
CT1EGW/330
CT3DZ/332
CU3EJ/330
CX2CB/336
DJ6BN/342
DL1AMQ/330
DL5AN/338
DL8QS/342
DS5RNM/330
EA3ESZ/330
EA3OD/342
EA4JL/357
EA7BXL/336
EA9PY/334
EU7SA/332
F5JJM/336
G3OAG/331
G4OWT/332
HB9DKV/335
IØCUT/337
IØER/348
IØKHY/334
I3DSE/350
I4LX/352
I8SAT/347
IK7OKB/333
IK8AUC/336
IK8UHA/330
IK8YTA/330
IV3NDI/330
IV3RQC/332
JA1CJO/337
JA1JMF/333
JA1KAW/337
JA1KPH/330
JA1OYY/346
JA2XYO/345
JA3AFR/353
JA4AYU/339
JA5AQC/341
JA5CKD/338
JA7GY/338
JA7KY/331
JA9IFF/338
JF2PZH/334
JH1ANZ/333
JH1CML/337
JR1FYS/342
KØGND/334
KØLU/332
K1EY/336
K1GG/337
K1JO/352
K1KOB/335
K1RY/341
K1SF/340
K3SUE/330
K4JDJ/333
K4MZ/348
K4ZO/340
K5ALQ/334
KA3SHN/333
KB6CLL/335
KC5LK/332
KE4SCY/330
KM4A/335
KP3AH/335
KQ8O/337
KS7C/351
KT1J/339
LA2IJ/337
LA4DM/345
LA7AFA/335

LX2PA/335
N1FOJ/334
N3CDA/334
N4XMX/335
N5XZ/342
NA2M/346
NA9A/332
NM6V/335
NXØI/337
NY2E/336
OD5NH/330
OE1WEU/334
OH5LP/332
OZ5GF/347
PA3CSR/335
PY3BXW/357
SMØKRN/335
SM2HWG/330
SM6BGG/343
SM6TEU/332
SM7CQY/332
SP1JRF/336
SQ6SZ/330
VO1XC/334
WØNB/342
W1MGP/342
W1RPC/341
W2APU/359
W3HRF/335
W3KT/342
W3YE/336
W4NS/350
W4RNZ/340
W5GML/339
W5SJ/356
W6XP/353
W6ZZ/357
W8BT/340
W8CNL/354
W9HRQ/337
W9RY/350
WD8MQJ/335
WO2T/335
WT4Q/330
WV1R/333
YL2JN/336
YV1CLM/335
ZL1ALE/349
ZL1AMN/350
ZL4QJ/330
ZS1FJ/334

329
7K2PZG/329
7M4GTU/333
AA3JL/329
AD5W/329
AG2B/338
AG4M/336
AI3CD/345
AI9L/332
CE3GN/344
CP2DL/330
CT1ELC/329
DK2WH/338
DK9KD/344
DL6GV/330
DS2BGV/329
EA4CQT/335
EA7ABW/338
EI8EM/334
F2NH/333
G3KWK/334
G3KYF/348
G3TJW/352
G4DXW/335
G4YRR/335
GM3YTS/330
HA9PP/329
HB9CEX/333
HB9DDO/330
I5XFD/331
I5YSZ/331
IK4CWP/335
IK4SDY/332
IK5PWQ/332
IK6ZKJ/329
IK7MCJ/335
IK8EPC/335
IN3YGW/329
IT9CMU/332
IV3ZOF/343
JAØCWZ/342
JA1ANR/329
JA1HOU/329
JA1KJK/332
JA1PAH/330
JA2CEJ/334
JA8RY/334
JA9FPI/342
JFØCSK/329
JH1BSJ/339
JH1LAH/329
JH1NYM/335
JH1PEZ/335
JH1UUT/334
JH7QXJ/335
JH8RZJ/329
JI1NJC/334
JR1ITT/334
JR3MTO/334
JR6PGB/335
K1NJH/335
K1PL/330
K1SG/336
K4OM/335
K4PR/337
K4SB/351
K5EK/338
K5RPC/337
K6ND/333
K7ER/329
K7HG/331
K7MC/336
K8ME/336
K9SG/331
K9TI/339
KA2BZS/336
KB4GYT/331
KB9JM/333
KC5UO/338
KEØET/334
KI6CG/332
KU4EC/329
KW6U/351
LA1K/358
LA7JO/345
LA7SI/335
LU4DR/331
LU6DU/329

LU7DSY/329
N2UR/335
N6DKZ/332
N6JN/338
NQ3A/334
NU4D/335
NW4M/341
NW7E/330
OE1MEW/350
OE2YMO/335
ON6AA/329
OZ9SN/334
PP7HS/346
PY2DSC/354
RN6BY/329
S55SL/329
S57AC/349
S57AT/329
SP8NCJ/329
UA4LY/329
VK3EUZ/330
VK3OT/340
VY2RO/333
WØVX/340
W1PX/333
W1ZD/337
W3SOH/338
W4LI/340
W5FL/336
W5ODD/337
W5VHN/336
W6AXH/348
W6GYM/334
W7EPA/361
W8JV/330
W8KEN/329
W8KST/359
W9FOE/337
W9GD/344
W9ZX/339
WB2KHO/338
WB5IUU/335
WB5LBJ/
DU/340
WB6JXJ/333
WD4NGB/333
WE2K/335
WF2Y/334
WI9H/335
WR5Y/332
YB3OSE/333
YV2NY/336
ZS6BBP/358

CW
338 (Top of 
the Honor 
Roll)
JA1BK/348
JA1UQP/350
JA2VPO/345
OH2BN/346
OH2EA/346

337
4X4DK/344
AA1K/348
AA1V/343
AA4V/346
AA5AT/342
AA5BT/343
AA5C/345
AA7A/347
ABØX/347
AB9V/345
AD5Q/344
AG9S/343
CT1BOH/343
DF3CB/344
DF9ZW/341
DJ2BW/351
DJ2TI/347
DJ2YA/343
DJ4GJ/343
DJ4XA/345
DJ5JH/347
DJ8NK/343
DJ9KG/343
DKØEE/343
DK1RV/343
DK2GZ/342
DK5AD/348
DK5PR/346
DK9KX/343
DL1YD/347
DL4MCF/343
DL4MDO/341
DL5KAT/343
DL6KVA/343
DL6QW/343
DL7HU/337
DL7MAE/343
DL9TJ/347
DL9ZAL/341
EA5BM/342
EA6NB/343
EA8AK/337
F3AT/349
F3TH/343
F5NTV/343
F6BLP/343
F6EXV/345
G3GIQ/346
G3KMA/348
G3RTE/343
G3SNN/345
G3VMW/344
G3VXJ/343
G3XTT/344
G4BWP/345
G4EDG/344
G4ELZ/344
GM3YTS/344
HAØDU/348
HA5WA/343
HB9AQW/345
I2EOW/342
I2KMG/345
I2XIP/346
I4EAT/343
I4LCK/342
IK1GPG/342
IK2BLA/341
IK4BHO/341
IK4CIE/343
IK4HLO/343
IT9AXZ/343
JAØCRG/343
JAØDAI/343

JAØDWY/343
JAØUUA/343
JA1ADN/346
JA1BWA/350
JA1EOD/348
JA1FNA/346
JA1HGY/345
JA1IFP/347
JA1SFL/342
JA1SHE/341
JA2JW/347
JA3CSZ/346
JA3EMU/347
JA3FYC/350
JA3PIS/345
JA4LKB/345
JA4LXY/348
JA5AUC/348
JA6VU/344
JA7IC/345
JA7LMZ/343
JA7PL/347
JA8EOT/338
JA8JL/349
JA8RJE/343
JA9CWJ/344
JE2LUN/341
JE2URF/343
JF1KKV/348
JF2MBF/342
JF2OWA/343
JF7XKY/347
JH1GZE/344
JH1SJN/341
JH1TWT/343
JH4IFF/345
JL1ARF/343
JR1MLU/345
JR1TNE/347
JR7TEQ/348
KØCA/343
KØDEQ/346
KØEU/342
KØJGH/339
KØJUH/343
KØQC/343
KØQQ/344
KØRW/342
KØSR/345
K1HTV/344
K1LD/345
K1NTR/343
K1TL/343
K2CL/345
K2FL/349
K2TK/343
K2TQC/349
K2TWI/343
K2VV/348
K3FN/349
K3KO/341
K3UA/348
K4CIA/345
K4CN/343
K4DX/346
K4DY/345
K4FJ/346
K4IQJ/343
K4MQG/347
K4NA/343
K4PI/350
K4TEA/343
K4UEE/347
K4UTE/345
K4WS/346
K4XG/347
K4XI/346
K4XO/350
K4ZW/347
K5AC/347
K5AQ/347
K5BG/343
K5JZ/339
K5KLA/348
K5NA/345
K5PC/343
K5UR/349
K5YY/347
K6AM/343
K6DT/348
K6FG/342
K6GXO/343
K6KII/346
K6TA/347
K7ABV/345
K7EG/346
K7LJ/343
K7NN/346
K7PI/343
K7SO/342
K7ZA/346
K8CW/346
K8CX/347
K8EJ/347
K8IFF/344
K8LJG/347
K8MFO/348
K8NA/346
K8NW/346
K8PV/343
K8PYD/347
K8RR/348
K9AJ/348
K9BWQ/345
K9CW/345
K9EL/343
K9EU/343
K9IW/346
K9MM/349
K9NU/342
K9OW/341
K9QVB/348
K9VAL/343
KA6A/343
KC7V/343
KF2O/346
KJ9I/343
KM3V/343
KN4F/343
KP4P/347
KY7M/343
LA5XGA/342
LA7AFA/343
LA7SI/344
NØTB/343
NØXA/347
N1DCM/343
N1DG/342
N2LT/346
N2MF/346

N2QT/340
N2TK/344
N2TN/340
N2TU/343
N3SL/345
N3XX/344
N4CC/346
N4CH/341
N4GN/343
N4KG/346
N4MHQ/344
N4MM/348
N4NX/347
N4RJ/350
N4WW/352
N4XM/344
N4XR/343
N5AW/347
N5ET/345
N5FG/344
N5JR/345
N5PO/343
N6AR/347
N6ET/346
N6JV/347
N6OC/343
N7EF/346
N7RO/344
N7RT/347
N7US/345
N8GZ/343
N8JV/343
N8JX/343
N8MZ/346
N9AU/343
NAØY/342
NI6T/342
NR1R/347
NS6C/346
NYØV/342
OE1ZL/343
OE2DYL/342
OE2VEL/345
OE3EVA/345
OE5NNN/343
OE6IMD/343
OH2BU/350
OH2DW/343
OH2LU/344
OH3YI/349
OK1AD/337
OK1MP/346
ON4IQ/340
ON4ON/341
ON7PQ/343
OZ1BTE/343
OZ1CTK/347
OZ1FAO/345
OZ1LO/350
OZ7GI/344
OZ9PP/345
PAØLOU/346
PAØTAU/343
PAØWRS/345
PE5T/345
PT2BW/345
PT7WA/343
PY2BW/344
PY2NQ/342
PY2RO/343
PY2XB/343
PY2YP/344
PY7ZZ/346
RA3DX/342
S58T/342
SLØZG/343
SMØAJU/350
SMØBSB/343
SMØCCM/348
SMØKRN/343
SM3EVR/349
SM3GSK/344
SM4CTT/345
SM4DHF/346
SM4EMO/343
SM4OTI/343
SM5AQD/347
SM5BFJ/346
SM5CAK/346
SM5CCE/347
SM5DJZ/346
SM6AHS/343
SM6CCO/343
SM6CTQ/346
SM6CVX/349
SM6DHU/346
SM7HCW/344
SP2B/344
SP3E/344
SP5EWY/349
SP8AJK/345
TG9NX/346
UT7WZA/346
UXØUN/346
VA3DX/347
VE3EJ/343
VE3LDT/344
VE3XN/344
VE3XO/342
VE7AHA/343
VK3QI/345
VK6HD/347
VK9NL/342
WØBV/342
WØGAX/346
WØMHK/342
W1CU/347
W1GG/347
W1GL/347
W1JR/347
W1JZ/347
W1MK/343
W1MU/343
W1OX/343
W1TYQ/341
W1WLW/347
W1YY/348
W2FP/348
W2RQ/344
W3AP/348
W3GG/346
W3NO/343
W3UM/345
W3UR/344
W3YX/343
W4CK/344
W4CZU/346
W4DKS/348
W4DR/348
W4FC/346

W4GD/345
W4TO/341
W4UM/347
W4VQ/348
W5BOS/343
W5BPT/341
W5FI/346
W5FKX/341
W5TCX/340
W5ZPA/346
W6BJH/347
W6ISQ/347
W6JI/347
W6TMD/344
W6XA/343
W7LR/349
W7MO/343
W7OM/344
W7UT/348
W8AV/343
W8CY/345
W8DCH/347
W8LU/347
W8TE/346
W8UVZ/347
W8XD/343
W9BF/342
W9DC/347
W9IXX/343
W9KNI/353
W9KQD/346
W9XX/347
W9YSX/343
W9ZR/347
WA2HZO/343
WA2WSX/345
WA4FFW/344
WA6TLA/348
WB4TDH/347
WB6RSE/348
WB7B/342
WB8ZRL/346
WB9EEE/344
WB9Z/343
WC4B/343
WD5DBV/343
WF5T/346
WJ4T/343
WK3N/339
WO2N/343
WT8C/343

336
AA5AU/343
AA6YQ/340
AD1C/345
AD5A/339
AIØO/344
AI3Q/346
AL7R/341
DF2NS/344
DJ3IW/343
DJ5AV/341
DJ9RR/341
DL1RWN/338
DL3IE/339
DL7VEE/345
DL9YX/345
EA4MY/347
EA7LQ/343
EA7OH/345
F5QF/343
F6AJA/342
F6DZO/343
G3NDC/336
G3PLP/338
G3SJX/342
G3TXF/346
G3VKW/339
HA3HP/340
HA3NU/342
HA8IE/342
HB9ALO/348
HB9BZA/342
I4FTU/344
IK2ILH/340
IK4DCT/341
IK4WMA/336
IN3RZY/344
JA1BFF/340
JA1GV/346
JA1IOA/345
JA1KQX/346
JA1LSP/343
JA1MRM/344
JA1VN/347
JA1WSX/340
JA2ADY/344
JA2JRG/342
JA2KVD/347
JA3DY/348
JA3GM/347
JA3NTE/346
JA4DND/344
JA4IYL/342
JA5IU/343
JA6TMU/341
JA7FWR/343
JA7JI/343
JA7ZP/340
JA8DNV/349
JA8EJO/342
JA9AA/343
JE1GWO/344
JF1PUW/344
JF1SEK/345
JG1WSC/342
JH3VNC/344
JH4UYB/341
JH6CDI/338
JH7FMJ/345
JH9AUB/342
JI1FXS/340
JI2KXK/340
JM1VRW/342
JO1WKO/340
JR1BLX/343
JR9LKE/336
KØIEA/344
K1AJ/343
K1EFI/342
K1JO/345
K1KO/342
K1ST/344
K2RW/344
K2SX/346
K2TE/342
K2UFM/346
K2UO/346
K2XF/342

K3IE/345
K4CL/346
K4JLD/344
K4SE/347
K4ZYU/346
K5CON/338
K5DU/341
K5ESW/338
K5MC/341
K5RT/341
K5UO/346
K5ZK/344
K7BG/340
K7SP/344
K7XB/340
K7ZBV/344
K7ZD/340
K8AV/339
K8BCK/345
K8YSE/341
K9ALP/342
K9GA/344
K9IL/345
K9RHY/344
K9ZO/346
KF8N/342
KI6T/341
KS1J/342
KUØA/340
KZ4V/342
LA2QM/342
LA9XG/342
NØAT/342
NØAV/343
N4AH/341
N4DW/346
N4IR/346
N4JJ/346
N5UR/346
N5ZM/337
N8PR/341
NA2M/344
NI4H/344
NN4T/342
NRØX/336
NU8Z/338
OH4OJ/342
ON4UN/345
ON7EM/343
OZ3PZ/336
OZ8BZ/343
PA5TT/338
PY2SP/341
R7LV/341
SK7AX/342
SM3DXC/345
SM3NRY/341
SM4BZH/347
SM4OLL/342
SM5CZQ/346
SM5FUG/342
SM6AOU/346
SM7BYP/343
SP2JKC/344
SP5CJQ/342
SP8NR/340
UA3AGW/342
UA4HAU/341
VE3HO/345
VE3UW/338
VK5WO/341
WØBW/347
WØJLC/346
WØSR/347
WØYG/342
W1CKA/341
W1KSZ/346
W2KKZ/341
W2SM/346
W2YC/340
W3LPL/345
W4MPY/345
W4OEL/342
W4PK/337
W4ZYT/340
W5EC/339
W6CUA/344
W6HIB/341
W6SR/341
W6TC/348
W6VX/341
W8DX/342
W9HB/343
W9LNQ/344
W9MU/340
W9TX/342
WA2HZR/345
WA2IKL/340
WB4W/343

335
4K9W/337
9Y4VU/341
AF2C/343
DF2UH/335
DJ9ZB/339
DL2FAG/340
DL3ZA/342
EU7SA/339
F6BEE/342
F6DLM/340
G4BUE/345
G4OBK/340
HA5AGS/340
HB9BGV/340
HB9BIN/337
HB9DDZ/341
I1WXY/341
I4MKN/336
I5KKW/336
I5RFD/342
IK4NQL/335
IT9AF/346
JAØBKX/343
JAØHXV/337
JA1CLW/338
JA1FGB/343
JA1GRM/340
JA1JAN/346
JA1OND/342
JA1RWI/343
JA2BL/346
JA2EPW/335
JA4MRL/341
JA6BEE/344
JA6BJV/341
JA7MSQ/340
JA8GSN/340
JE1PNX/340
JE1SYN/337

JE2OVG/343
JF1UVJ/340
JH2FXK/340
JH4JNG/340
JH7BDS/345
JH8JYV/343
JI4POR/338
JJ2LPV/340
KØGUG/343
KØWK/342
K1HJC/338
K1IK/345
K2MFY/345
K2PLF/344
K2SHZ/346
K3JGJ/342
K4HGX/339
K4XU/344
K6EID/341
K6JAD/339
K6LM/343
K6YUI/336
K7LAY/340
K7NO/343
K8DYZ/344
K8MW/341
K8PT/345
K8TL/343
K9IR/340
KA7T/340
KA8ZPE/341
KD5M/341
KP2A/343
KQ3F/340
KR8V/341
KW4V/342
N2UN/344
N4CW/346
N4DB/337
N4NO/346
N4TJ/341
N6KK/340
N6VR/344
N7UT/346
N8AA/345
N8BJQ/342
N9EN/341
N9RD/339
ND6G/340
NIØG/341
NK4L/341
NO3N/344
NQ1K/341
NW6S/341
OK1DH/342
ON6CW/340
PA1CW/340
PA3FQA/338
RK9CWA/338
SM5BRW/345
SM6DYK/344
SM7TE/339
SP9FKQ/340
SV1JG/346
UAØZC/337
US5WE/345
W1AO/340
W1MLG/345
W1NG/345
W2RA/338
W2TX/341
W3IOP/340
W4AVY/335
W4OX/341
W5FK/341
W5ODD/344
W6ENZ/341
W6JTI/340
W7KCN/337
W8RV/337
W9NGA/341
W9VA/340
W9WU/346
WA2NPD/339
WB4UBD/341
WB8FIW/335
WB9CIF/340
WS1F/338
ZL1AMO/341

334
AA9AA/338
DF2PI/342
DJ9HX/340
DK2JX/338
DK6ED/342
DK6NP/341
DK6WL/341
DK8NG/345
DL1EY/337
DL6ATM/342
DL7AFV/340
DL7WL/345
F3SG/338
F5OIU/334
F6GCP/340
F9XL/343
G3MIR/340
G3MXJ/342
G3NOH/337
HB9HT/345
I1JQJ/340
I2MOV/340
I4NGZ/341
IKØHBN/338
IK4DCS/339
IK4PLW/337
IK6DLK/340
IT9VDQ/341
IT9ZGY/344
JA1BNW/339
JA1DOF/339
JA1PCY/341
JA1SVP/343
JA2XW/347
JA3BQE/346
JA3KWZ/340
JA3MNP/344
JA5BEN/340
JA6CBG/340
JA6VA/344
JA7FS/342
JA7MYQ/340
JA7QFU/340
JA8BAR/340
JA9LSZ/334
JE8BKW/340
JH1IFS/343
JH7CFX/340
JI1DHY/339

JJ3AFV/340
JL1UXH/334
JR1DUP/337
JR1XIS/340
JR3IIR/341
JS2LHI/337
KØMF/339
KØMN/337
K1HT/338
K2AU/340
K2OWE/342
K2PK/344
K3KY/340
K4MF/342
K4PB/340
K4QL/340
K5AS/344
K5KC/337
K8DID/337
K8ZTT/336
K9BWI/334
K9FD/343
K9LJN/340
K9RF/345
K9RR/339
KA3S/337
KG9N/340
KK2I/341
KN4T/341
KQ9W/340
KSØM/340
LZ2CC/343
N3BNA/340
N7FU/343
N8DJX/336
N9US/344
NE9Z/338
NF9V/339
NM7G/339
NN1N/340
OH1HM/336
OH1XX/343
OH2FT/339
OH3RF/340
OK1ABB/344
OM3JW/346
ON5WQ/341
PT7AA/340
PY2OW/342
PY4OY/338
SM2GCQ/340
SM4BNZ/345
SP7GAQ/339
SP8FNA/336
UT2UB/336
UT3UA/339
UT5UGR/337
VE3BW/342
VE3FF/340
VE7VF/336
VY2OX/340
W1FJ/341
W1UC/340
W2HAZ/345
W2LO/337
W2XI/342
W3SB/344
W4AXO/340
W4JTL/343
W4RFZ/334
W4ZX/343
W6DN/339
W6JD/345
W6NP/339
W6RLL/337
W8GMH/341
WB4ZBI/340
WD5K/340
WG6P/339
ZS6EZ/340

333
9A3SM/339
ACØM/341
DF3GY/333
DL3NM/333
EA1JO/340
EU1DX/339
G4SOZ/333
HA9PP/334
HB9CGA/339
HB9DDM/338
I1HLI/339
I5ZJK/333
IK1WGX/333
IK2FIQ/339
IK5HHA/337
IK6CGO/339
IK8BIZ/333
IT9TQH/341
IV3TQE/334
JAØGZZ/341
JA1ADT/334
JA1CPZ/336
JA1CZI/342
JA1DM/340
JA1MOH/343
JA1QXY/344
JA1SGU/342
JA1VLK/339
JA2DPC/333
JA2FGL/339
JA2THS/339
JA2XYO/341
JA4DEN/340
JA4DLP/333
JE1DXC/339
JE1LFX/335
JE2LPC/338
JH1BAM/338
JH1OCC/337
JH2AYB/337
JH2RMU/339
JH2UVL/343
JH3IMR/333
JI1PGO/341
JI8DGO/333
JJ1SKG/333
JP1NWZ/339
JQ3DUE/333
JR2BNF/338
JR2KDN/334
JS3CTQ/336
KØKES/342
K3NW/339
K4KU/340
K4SI/339
K5KR/342
K5ZR/337
K6CTA/337

K6TQ/340
K6TS/339
K7JS/337
K8BL/339
K8ER/340
K8IU/339
K8LN/338
K8RYU/334
K8SIX/340
K8WK/335
K9RB/342
KE9U/341
KKØM/338
KM1D/341
KQ8M/341
KZ2I/341
LA8PT/341
LZ1XL/333
N2WK/337
N3AF/333
N3UN/342
N9CK/337
NA2X/339
OE5BWN/338
OH2BCK/333
OH2BLD/342
OH3JF/334
PA7F/338
RU3FM/338
SLØAS/342
SLØZZI/339
SM4CTI/340
SM5ARL/338
SM5JE/338
SM6CUK/339
SM6VR/341
SP3FAR/336
SP5GH/341
SP6RT/342
UA6A/333
VE1BLX/343
VE3EXY/333
VE3LYC/333
VE7WO/343
W1AH/339
W1ECT/339
W1GJ/334
W1TSP/343
W1YIF/336
W2NRA/342
W3DF/340
W3MC/339
W4FQT/334
W4IR/343
W4SK/335
W5RQ/342
W5SL/337
W6AN/338
W6OUL/341
W7IUV/343
W7JEN/338
W7LY/339
W8QWI/342
W8XM/340
W9OP/337
WA5VGI/337
WA9CVK/336
WB2GAI/336
WD5COV/338
ZL3JT/333

332
9A5CY/332
9A7V/338
AA1AC/338
AA4NG/337
AJ8J/340
CT1EEB/333
DF1DB/338
DF2IS/335
DJ5DA/344
DJ5DT/332
DK5QK/340
DL1AMQ/335
DL1DA/335
DL2OE/332
DL3IAC/332
DL3SZ/339
DL4CF/337
DL9MEN/335
G3LZQ/334
G3OAG/333
GM3PPE/339
HB9AGH/341
HB9CRV/338
I4YCE/336
JAØUH/341
JA1ANR/332
JA1CHN/339
JA2AHH/336
JA2DXD/334
JA2EWE/337
JA3AAW/340
JA3CMD/340
JA6BZA/337
JA6LCJ/341
JA7XBG/337
JA8EAT/344
JA8FKO/342
JA9CGW/337
JA9RRH/332
JH2SON/336
JJ1TEA/336
JJ2RCJ/338
JR1IOS/338
JR7VHZ/332
KØXN/338
K1OA/336
K1UO/340
K2CO/341
K2RSK/334
K5XX/335
K6GJ/335
K6RK/340
K8GG/339
K8SW/341
K9KU/342
KC6X/338
KE3A/337
KG6B/338
KG6I/335
KG7H/338
LA4WJ/337
NØRR/343
N1NK/337
N4AL/334
N5IN/334
N5OK/335
N6IG/337
N6MZ/336

N7GR/332
N9IW/339
NM3V/337
NN7X/338
OH3BU/336
OK1FM/332
OK2SW/340
PP2FN/334
PY2KP/337
PY4OD/339
SM5APS/339
SM5CEU/334
SM5KNV/335
SP5PB/340
SP7IWA/332
UA3AB/333
UA6AF/339
VE6WQ/341
WØDJC/335
WØTT/334
W1AX/338
W1GA/346
W4UW/337
W6PBI/335
W7CA/336
W7GA/336
W7KW/334
W9IT/341
W9RPM/332
W9RY/342
WA1YTW/337
WA2UUK/336
WA8WV/333
WB2ABD/339
WB2GOK/342
WB4OSS/338
WB6ZUC/342
WB9UQE/338
WC1M/336
WD8PKF/340
YO3CD/337

331
9A8A/335
AA1M/340
AA1QD/331
AA8OY/334
DL7SY/341
EA4KD/331
GMØGAV/333
HB9CZR/334
HL3IUA/334
I2VDX/337
I2YDX/332
I4AVG/334
JA1BOQ/334
JA1IRH/338
JA1SJV/338
JA1WPX/338
JA2AH/334
JA6BZI/340
JA6CNL/341
JA7JWF/337
JE8LWZ/331
JG3QZN/335
JH1JNR/335
JH4CBM/333
JI1WIB/341
JJ3HGJ/331
JK1BSM/335
KØHRF/337
K1FK/341
K1HDO/338
K2BA/334
K3GGN/334
K4PR/337
K5GKC/338
K7ET/337
K7OSE/337
K7XM/339
K8ZH/341
K9CC/333
K9TI/340
KF9D/339
LA2PA/331
LX1DA/334
N1AC/340
N3ED/342
N5KD/331
N5LZ/338
N6IC/338
N6XJ/339
N7WO/331
N8MC/341
N9RS/337
N9SF/335
NW7E/334
NX7K/336
OE2KGM/337
ON5YR/334
PF5X/333
PR7FB/334
R5AJ/331
SMØNJO/336
SM6TEU/336
SP6CIK/333
VE1ACU/334
WØCD/339
W1TC/342
W1YM/337
W3ODJ/338
W4DZZ/339
W5WT/334
W7IIT/336
W8KS/341
W9RC/337
W9WAQ/337
WA2UKA/337
WA5POK/336
WA9YYY/335
WK6E/337

330
DJ2RB/330
DJ5LE/340
DK6NJ/336
G3SWH/335
G5LP/335
I1YRL/339
I2QMU/336
IK5CBE/334
JAØCGJ/330
JAØCWZ/338
JAØDBQ/336
JA1DFK/335
JA1GTF/344
JA1NWD/336
JA1WTI/337
JA2ANA/339
JA2FJP/336

JA2NDQ/338
JA2QCX/336
JA5NLN/333
JA5WIZ/330
JA7KY/337
JE8TGI/333
JH4FEB/335
JH5BHP/336
JH8NBJ/333
JI7NUF/330
JL1SAM/335
JR1BAS/333
JR1FYS/340
JR3MTO/336
KØGSV/336
KØLUZ/338
KØOR/332
K1VV/338
K2QIL/338
K2ZZ/338
K5DF/337
K5TN/334
K6EGW/334
KA1ERL/336
KC5P/336
KE4YD/334
KK6T/330
NØJR/336
N2WB/334
N3KK/336
N5GH/331
N5TY/332
N8BM/337
NQ6N/336
NT9L/336
NW8F/336
NXØI/336
NY2E/336
OE2LCM/330
OH5LP/334
ON4AGX/335
ON4CD/330
ON4GG/332
R9FM/333
RAØFU/332
SM5HV/
HK7/336
SM6BGG/336
SM7BHH/331
SP1S/333
SV1IW/339
UA9FAR/334
UR5BO/335
VE3QAA/331
WØNB/338
WØTRF/331
W3NA/333
W4AX/340
W4NS/336
W5KN/331
W9EDA/336
W9GW/340
WA1FCN/339
WB8YJF/336
WC7N/330
WG3U/336
YB5QZ/334
YO3APJ/340
YU1TR/335
ZS4TX/335

329
9A2F/330
AA4HP/329
AE6Y/335
AF9H/332
AI9L/331
DJ1OJ/333
DL7NS/338
DL9GOA/334
EA3CUU/335
EA5BY/330
F5PBM/332
F6HWU/334
G3KMQ/338
G3MPB/334
HA1RW/332
HB9DDO/329
HL1XP/335
HL3DE/333
I1EEW/335
I4ALU/336
I8WY/337
IT9DAA/329
JAØGCI/337
JA1BN/339
JA1DIO/333
JA1JAT/331
JA2GBO/339
JA5JUG/332
JA8AQ/333
JA8BNP/329
JA8ZO/340
JA9IFF/333
JE2HCJ/329
JE4WOK/329
JE7RIT/329
JF1NZW/334
JF3KON/335
JH8CMZ/333
K1VKO/337
K2SB/330
K4XP/336
K5LJ/329
K6EL/335
K6LRN/332
K9WA/338
KB4GYT/333
KD6WW/336
KK9DX/329
LA5HE/334
LA5LT/335
NØIW/333
N2RR/333
N4OT/338
N4TL/331
N4XP/329
N5HB/330
N5XG/336
N7TT/337
OH3WS/335
OH5VT/334
ON4ZD/334
OZ8AE/338
PA3AXU/335
R8TX/329
SM5CSS/336
SM5SWA/333
SM7CNA/335
SP9AI/340
UA3AP/331

UA4CC/336
UA4RZ/336
VE1DX/333
VE3VHB/332
VE6KC/333
WØANZ/335
WØVX/339
W2GW/335
W2WG/329
W5NX/334
W6OM/334
W8CD/337
W9ITB/338
WA1S/334
YV5ANT/333

RTTY
337
DJ2BW/344
DK3CU/349
I4MKN/344
I5FLN/347
I5KG/343
K4FJ/343
KA5CQJ/343
OH2LU/343
SMØAJU/343
SP4KM/343
W2UP/343
WX5L/341

336
AA5AU/341
JA2VPO/342
JH4IFF/337
K3WC/346
KB5GL/340
N2TU/342
N3SL/340
N4WW/338
N8JX/342
NAØY/340
W5ZPA/342

335
DK1BX/341
DL5KAT/339
I5KKW/339
JA1BWA/341
JA3DLE/340
N4CC/339
N5FG/337
OH3SR/341
SM6CVX/342
WB4UBD/341

334
DF3CB/339
JF2MBF/336
JR2KDN/336
N2LT/340
N2QT/336
SLØZG/336
W4PK/340
W5FKX/334
W5PJR/340
WD5DBV/340

333
I5ICY/339
I5IGQ/339
JA8ADQ/343
JE1GMM/338
K3UA/339
K5KR/339
K8MFO/336
KP4BJD/341
LA7AJ/337
N5ZM/333
OH2BU/335
VA3DX/333
W5BPT/333
W8DCH/335

332
DJ5JK/334
IK8CNT/337
JA1JAN/338
JA1KQX/336
JA3AUQ/338
OH2DW/336
SM5FUG/337
WØBV/334

331
DL4MCF/335
EA6NB/334
I4FTU/336
JA1WSK/331
JA3EMU/337
JA3MNP/337
JA8RJE/333
JI8DGO/331
K7XB/336
K8PYD/331
LA5XGA/333
N3UN/337
VE3XO/335
W3YX/332
W4DKS/331

330
F5NBU/334
F6HUJ/336
G4BWP/335
K2YG/335
N4XM/333
OZ7GI/336
S58T/330
SM5DJZ/334
WØLSD/331
WB8YJF/333

329
DKØEE/329
F6BTR/331
GØARF/335
IK1GPG/329
JAØUUA/329
JA1FQI/329
JA1IQV/332
JL1UXH/329
KØEU/331
K3KO/329
K7PI/333
OK1MP/336
RK9CWA/334
W4EP/335
WA9CVK/332
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ARRL Chief Technology Officer

Peter Chadwick, G3RZP, 
Presents at ITU PLT Forum

Access Broadband over Power Lines 
(BPL) is but one of several applications 
of the broader realm of Power Line Tele-
communications (PLT). Even as BPL has 
fizzled as a third pipe to the home for 
consumer Internet access, interest in PLT 
for home networking and utility metering 
and control applications remains high. The 
Telecommunication Stan-
dardization Sector of ITU 
(ITU-T) is one of several 
organizations seeking to 
set standards for existing 
and future PLT applications.

Within the ITU structure, 
wireline technologies are or-
dinarily the exclusive domain 
of ITU-T; however, because 
PLT inherently involves the 
injection of RF energy into 
unshielded wires, radiocom-
munication is necessarily 
affected by PLT work. Some 
early ITU-T work on PLT-
based home networking was 
conducted without the participa-
tion of the Radiocommunication 
Sector of ITU (ITU-R). Once 
this work came to the attention of ITU-R, 
arrangements were made to ensure that the 
radiocommunication services — including the 
Amateur Radio Service — would participate 
in standardization work in the future. Amateur 
Radio has been actively involved in subse-
quent work, with IARU Technical Consultant 
Peter Chadwick, G3RZP, and ARRL Techni-
cal Relations Specialist Jonathan Siverling, 
WB3ERA, representing amateur interests at 
most meetings.

In order to strengthen the collaboration 
between ITU-T and ITU-R participants, 
the ITU hosted a forum on PLT and its 
impact on radiocommunication services on 
May 27. Chadwick delivered a presentation 
in a session focused on achieving compatibil-
ity. While offering some helpful suggestions 
for situations where PLT and radio users 

IARU Addresses PLT, 
MF Allocation in May Meetings

must coexist, Chadwick pulled no punches 
when describing PLT’s impact on radio 
users. “PLT is pollution, but is short lived 
— remove the offending device and pollu-
tion disappears,” he told the group. Noting, 
however, that certain levels of pollution are 
sometimes tolerated for economic reasons, 
Chadwick advocated that “radio communi-
cation stakeholders must take an active part 
in establishing EMC standards for PLT, as 
well as in attempting innovative approaches 
to mitigation techniques.”

Representing the PLT industry in the 
same panel ASSIA’s Stefano 
Galli said that the primary 
customers of PLT applica-
tions — wireline operators 
and power utilities — need 
to understand that PLT will 
inherently impact radiocom-
munication services. As a 
result, manufacturers should 
go beyond simply complying 
with national regulations, 
given the present lack of 
international standards.

Despite the suggestions 
of Chadwick and Galli, the 
forum participants clearly 
had a stark divergence of 
opinion on several issues. 
Several PLT industry par-

ticipants suggested that radio services 
were insisting on unreasonable protection 
levels, and that users should simply learn to 
deal with it because PLT technology is not 
going away. Representatives of several radio 
services — including aeronautical, broadcast 
and amateur — countered that the function-
ing of radio systems requires a certain level 
of protection, and that the requirement of 
PLT systems to comply with those levels is 
clearly stated in ITU regulations.

Support for MF Allocation 
Advances in CITEL

Meeting May 17-20 in Santo Domingo, 
Dominican Republic, the Second Perma-
nent Consultative Committee of the Inter-
American Telecommunication Commission 
(CITEL PCC.II) advanced preparatory work 
for the 2012 World Radiocommunication 

Attendees at the May 27 

ITU meeting discussed 

PLT and its impact on 

radiocommunication 

services, including 

Amateur Radio.

ARRL Chief Technology Offi cer Brennan 
Price, N4QX (right), and IARU Region 2 
Vice President Jose Arturo Molina, YS1MS 
(left), met with CITEL Executive Secretary 
Clovis Baptista during the May 17-20 
meeting of CITEL PCC.II.

CARLOS FLORES

Conference (WRC-12), scheduled for Janu-
ary 23-February 17, 2012, in Geneva. Much 
of the meeting was focused on developing 
Inter-American Proposals (IAPs) for the 
various WRC-12 agenda items, including 
Agenda Item 1.23, considering a secondary 
allocation to the Amateur Radio Service of 
about 15 kHz in the range 415-526.5 kHz.

At a meeting of PCC.II in late 2010, 
an affirmative proposal for Agenda Item 
1.23, calling for a two-band allocation at 
461-469 and 471-478 kHz, became an IAP. 
Persuaded in substantial part by the work of 
Siverling, the CITEL Coordinator for Agenda 
Item 1.23, eight countries — Argentina, 
Brazil, Canada, Colombia, the Dominican 
Republic, the United States, Uruguay and 
Venezuela — supported this proposal in 
2010.

In May, with IARU Region 2 Vice 
President Jose Arturo Molina, YS1MS, in 
attendance, three more countries — Costa 
Rica, Ecuador and El Salvador — added 
formal support to the IAP. Compared with 
other WRC-12 agenda items, the regional 
position of CITEL is established and strong 
for Agenda Item 1.23. This strength increases 
the possibility of a favorable outcome at 
WRC-12, although the outlook is inherently 
uncertain.
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2011 ARRL DX CW 
Contest Results

With Cycle 24 underway, the DX is pouring in!
Nate Moreschi, N4YDU

n4ydu@yahoo.com

E nhanced solar conditions bring 
more fun to ham radio, especially when 
contesting. Better conditions also 

force competing stations to pay close atten-
tion to their operating strategy. There’s little 
doubt that it was an intense weekend of com-
petition in the 2011 ARRL International DX 
Contest as several records were broken and 
there were many tight races. Let’s get down to 
business and see which strategies worked the 
best.

W/VE Single Operator
It was another close finish in the annual 

Single Operator, High Power race. Much like 
last year, VY2ZM (MAR) rallied for another 
tight win with a score nearly 500K higher than 
last year with 5.94 million points and a new 
record from Canada. Second-place finisher 
Scott, KØDQ (NH) earned 5.723 million. Just 
behind in third place was Alex, K3CR in 
Pennsylvania. 

N1UR in New Hampshire set a personal 
best record in the Single Operator, Low Power 
category of 3.46 million to win his sixth con-
secutive trophy in this event. Maury, W3EF 
didn’t let a hectic international flying schedule 
stop him from putting 42 hours in one of his 
favorite contests; he finished two spots better 
than last year with an impressive 2.47 mil-
lion — a new record for the third call district 
Taking the third spot was N4TZ/9 (IN) with 
2.03 million.

 Improving high-band conditions make 
events a lot more manageable for Single Op-
erator, QRP buffs. After finishing in second 
place last year, Bob, K3PH is king of the QRP 
mountain this year with 838K. In the “Battle of 
the Dougs,” VA3DF claimed second place with 
662K followed by third-place from W9WI in 
Tennessee, who scraped up 563K. 

W/VE Single-Operator, Assisted
Make it four in a row for Chas, K3WW. 

He edged out Joseph, AA3B in the expand-
ing Single Operator, Assisted High Power 
category. Chas’ 6.54 million got the job done 
against Bud’s 6.24 million. Noah, K2NG 
powered special call K2M to third place with 

4.64, finishing two places higher than 2010. 
2011 marked the first year the SOA catego-

ry was broken down by power level, making it 
an interesting fight for more stations. For Low 
Power in SOA, Jamie, WW3S earned the top 
spot with 1.5 million points, followed by 1.26 
million from Brad, W1NT. WW3S managed 
1,316 contacts to the 1,181 of W1NT. From 
zero-land, Mark, KØKX produced 1.21 million 
for third place.

W/VE Multi Operator, 
Multi Transmitter

The team at K3LR (WPA) held off another 
fierce effort from team W3LPL (MDC) for its 
second-straight ARRL CW M/M victory. Tim 
and his troupe finished with 14.298 million as 
Frank’s team combined for a total of 14.042 
million. Over the 48-contest period, the super 
charged stations were less than 2 percent apart. 
Not too far behind was the improving team of 
John, WE3C and his ops from Pennsylvania 
with 12.29 million for third place. 

W/VE Multi Operator, Two Transmitter
The KC1XX superstation manufactured a 

convincing triumph in this year’s Multi-Two 
race. With 12.1 million, Matt and his team 
powered past strong efforts from second-place 
finishing Team N3RS with 10.52 million. West 
of the Mississippi, Stan, K5GO and his band 
made a big statement from Arkansas by taking 
third place with 8.08 million points. 

W/VE Multi Operator, 
Single Transmitter

K9RS (EPA), operated by W2ID, W2GD 
and N3DXX, dominated the High Power 
Multi-Single category from USA this year 
with 6.57 million points. Perennial M/S power 
K8AZ (OH) was second with 5.57 million, 
while K2QMF (NLI) took third with 4.96 
million. 

This also marked the first year M/S was 
split into High and Low Power categories. 
Winning the Low Power race was W1TM 
(EMA) with 831K behind the operating of 
W1TM and AK1Q. They were followed by 
772K from W3CF (EPA) and 386K from 
W4AUB (NFL). 

W/VE Single Band
Single band efforts can produce some 

thrilling action. On 10 meters, Cort, K4WI 
toughed it out with 22K points for the top 
spot. Dave, K1WHS and Emil, W3EP tied for 
second place with 14,994 points. 

Despite a rise in solar activity, 15 meters 
was still the highest band with sustainable 
openings during the contest. Brian, N2MF was 
first with 333K, while Paul, N4PN took second 
with 327K. Steve, K4FJ was third with 228K. 

In the 20 meter camp, Gene, N2AA 
guided his Virginia station to 496K for first 
place, followed by 331K from Bob, N6TV 
on the Left Coast and 326K from the North 
Jersey Contest Club station W2AW, piloted 
by George, N2GM. 

Rick, KI1G in Rhode Island took advantage 
of a lively 40 meter band, scoring 582K points 
for first place. George, N4UA in Virginia was 
second with 322K, followed by Rich, W2EG 
in New York with 264K. 

On 80 meters, N8BO operated the K6ND 
station in Massachusetts for top honors on 80 

2010 WRTC participant Marv, N5AW, in 
front of his Burnett, TX station. Marv 
earned just under 2M points, good for 4th 
place in the Single Operator, Low Power 
category for W/VE. 

COURTESY MARV BLOOMQUIST, N5AW
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RT

W/VE
Single Operator, 
High Power 
VY2ZM 
 (K1ZM, op) 5,942,349
KØDQ 5,723,388
K3CR 
 (LZ4AX, op) 5,713,920
K5ZD 
 (KM3T, op) 4,509,240
W9RE 4,352,238
VC3E 
 (VE3AT, op) 4,336,080
K8PO 4,334,904
VY2TT 
 (K6LA, op) 4,152,006
K1RX 4,133,085
AA1K 3,971,670

Single Operator, 
Low Power 
N1UR 3,469,734
W3EF 2,470,752
N4TZ 2,032,344
N5AW 1,996,620
WØUO 1,724,580
N8AA 1,411,488
KU2M 1,409,967
N9CK 1,385,280
K3NK 1,314,864
W1JQ 1,264,509

Single Operator, 
QRP 
K3PH  838,368
VA3DF  662,904
W9WI  563,604
N7IR  468,996
N1TM  456,036
K8CN  430,047
W6JTI  404,826
NØKE  355,746
AA1CA  328,536
NØUR  304,425

Single Operator 
Assisted, High Power 
K3WW 6,540,558
AA3B 6,244,308
K2M 
 (K2NG, op) 4,648,050
N1IW 3,391,080
K5NA 3,343,464
K9NW 3,299,049
N2MM 2,958,927
N1EU 2,886,060
K5WA 2,852,436
W3UA 2,779,110

Single Operator 
Assisted, Low Power 
WW3S 1,508,637
W1NT 1,261,440
KØKX 1,216,224
W3KB 1,187,844
VE2XAA 1,181,244
WO1N 1,160,628
KU8E 1,045,125
KA2D  956,592
K1LD  927,693
K4FPF  880,854

Single Operator, 
10 Meters 
K4WI  22,152
K1WHS  14,994
W3EP  14,994
N5DO  6,732
WB2AMU  6,090
VE3FDT  5,481
WO2N  4,536
KG9Z  4,293
AD6WL  3,240
K1MC  2,142

Single Operator, 
15 Meters 
N2MF  333,072
N4PN  327,000
K4FJ  228,600
N4ZZ  199,626
WB4TDH  178,560
VE3KZ  142,884
K5FP  112,203
WA7LT  108,135
K2UR  95,697
N7DR  71,040

Single Operator, 
20 Meters 
N2AA  496,080
N6TV  331,038
W2AW  326,016
VE6WQ  315,228
AD4EB  244,776
N7IV  210,588
N8AGU  191,805
KR2AA  181,917
N4IJ  154,440
K7FA  99,360

Single Operator, 
40 Meters
KI1G  582,426
N4UA  322,335
W2EG  264,195
N2WQ/VE3  252,000
N6MA  196,560
N5IA  167,010
WA1FCN  158,760
K5TDA  85,008
W6PU  81,345
K3TW/4  78,012

Single Operator, 
80 Meters
K6ND 
 (N8BO, op)  261,318
K2XA  256,347
K9OM  222,411
W5ZN  221,970
K2EK  152,457
WØUCE  141,960
NA8V  99,792
WØPV  66,759
KØKT  58,515
W9OP  55,890

Single Operator, 
160 Meters 
W4ZV  81,450
K4PI  57,498
W2MF  44,472
KVØQ  41,040
K5RX  39,528
W8TOP  38,664
WJ9B  32,178
N2GC  22,134
NØTT  17,442
W2VO  17,304

Multioperator, 
Single Transmitter, 
High Power 
K9RS 6,572,328
K8AZ 5,573,880
K2QMF 4,964,190
NØNI 4,871,556
K5TR 4,362,876
N1FD 3,149,784
N4WW 2,892,780
KX9X 2,595,096
NK7U 2,562,390
W1DX 2,318,103

Multioperator, 
Single Transmitter, 
Low Power 
W1TM  831,735
W3CF  772,260
W4AUB  386,781
KØUK  341,220
VA7DZ  312,759
N7DS  248,385
K4FT  193,230
KØJE  177,600
N9FN  99,603
W3WN  39,627

Multioperator, 
Two Transmitter 
KC1XX 12,145,458
N3RS 10,529,847
K5GO  8,098,926
KB1H  7,746,690
W4RM  7,584,546
WW4LL  6,667,830
K5KG  4,996,986
N7AT  4,152,912
VE3YAA  3,815,532
NØIJ  3,437,964

Multioperator, Multi 
Transmitter 
K3LR 14,298,120
W3LPL 14,042,880
WE3C 12,295,554
NR4M 11,672,115
KM1W 11,520,930
NQ4I 11,330,142
W2FU 11,263,596
K1AR 10,931,706
K1TTT 10,065,240
NY4A  9,094,554

DX
Single Operator, 
High Power 
PJ4A 
 (RD3A, op) 7,477,128
ZF2AM 
 (K6AM, op) 6,591,912
8P3A 
 (VE3DZ, op) 5,715,183
PZ5P 5,255,892
FM5BH 4,794,984
VP2MMM 
 (N3AD, op) 4,625,370
KH7X 
 (KH6ND, op) 4,618,548
CS2C 
 (OK1RF, op) 4,092,795
EF8R 
 (EA8CAC, op) 3,840,144
PY2NDX 3,837,936

Single Operator, 
Low Power 
WP3C 4,527,576
VP9/W6PH 3,284,715
J88DR 
 (G3TBK, op) 3,139,218
6W/WJ2O 2,368,560
KP2CW 
 (K6VVA, op) 1,930,896
J38A 
 (K4LTA, op) 1,900,464
IR1Y 1,770,273
S5ØA 1,498,068
TG7/N6HD 1,465,026
PY2NY 1,271,940

Single Operator, 
QRP 
HB9BMY  181,959
AY9F  178,770
EA7AAW  119,460
UU2CW  102,690
LZ2RS  92,400
JR4DAH  83,661
G3R 
 (GØDCK, op)  64,680
IV3AOL  55,890
F5UKL  54,720
E74A  50,895

Single Operator 
Assisted, High Power 
PW7T 
 (PY8AZT, op) 3,477,669
OK7M 
 (OK1DIG, op) 1,972,542
DF9ZP 
 (DK8ZB, op) 1,806,000
LU5FB 
 (LU1AEE, op) 1,791,204
S59ABC 
 (S51DS, op) 1,779,330
S57DX 1,645,665
HG7T 
 (HA7TM, op) 1,494,801
MD2C 
 (MDØCCE, op) 1,481,922
UW2M 
 (URØMC, op) 1,396,980
OQ5M 
 (ON5ZO, op) 1,389,204

Single Operator 
Assisted, Low Power 
V31RR 
 (AA4NC, op) 5,286,978
PY2SEX 1,751,640
IK2HDF  634,266
KP2B 
 (WP3A, op) 602,820
JH1EAQ  517,545
GIØRQK 496,800
EC4CBZ  473,760
OK2PAY  460,209
KP2DX 
 (KP2BH, op)  384,615
DF1LON  318,720

Single Operator, 
10 Meters
LU1HF  298,953
CE3/VE7SV  286,032
LU7HN  210,504
P43JB  155,520
J39BS  146,574
HK1AA  139,776
PY2MTS  129,924
LW8DQ  114,240
J5NAR 
 (HAØNAR, op)  112,896
HD2B 
 (HC2SL, op)  106,362

Single Operator, 
15 Meters 
D4C 
 (YL2GM, op) 439,137
TI5KD 
 (N2BA, op)  417,012
HK1R  416,658
CE1/K7CA  399,489
CR2A 
 (OH2MM, op)  350,991
CX5BW  284,616
PY2YU  275,412
PY1ZRT 
 (IV3NVN, op)  213,498
EA8NC  160,911
GW3YDX 139,602

Single Operator, 
20 Meters 
D44AC 
 (YL2GM, op) 418,959
EF8S 407,100
HK1N 357,717
E73W 232,047
S52AW 216,108
DK9TN 215,760
TF3CW 211,758
G3AB 211,356
OH8L 
 (OH8LQ, op) 201,492
KL8DX 195,576

Single Operator, 
40 Meters
C6APG 
 (K4PG, op) 370,107
HK1X 338,220
EF8N 292,758
LX7I 
 (HB9CVQ, op) 262,914
HB9FAP 243,000
HA6P 
 (HA6PX, op) 238,392
YU1LA 238,032
EA7KW 223,839
CR6K 
 (CT1CJJ, op) 222,198
S51F 209,670

Single Operator, 
80 Meters 
C6AKQ 
 (N4BP, op) 258,552
KH6MB 176,760
F2DX 163,476
SN3A 
 (SP3HLM, op) 155,439
HK1MW 141,930
SN7Q 137,940
DJØMDR 94,668
G6MC 
 (G3WW, op) 91,341
D44CA 
 (YL2GM, op)  86,112
SN2M 
 (SP2XF, op)  85,305

Single Operator, 
160 Meters 
CR2X 
 (OH2BH, op) 140,892
KV4FZ 117,450
HQ9R 113,100
KH6ZM  91,314
XE2WWW  81,090
D44TD  76,950
RA2FA  63,357
S51V  61,548
M5O 
 (G3LET, op)  52,560
I2WIJ  24,252

Multioperator, 
Single Transmitter, 
High Power 
TI5A 6,759,600
P4ØL 6,669,000
PJ6A 5,586,168
C6AGU 5,194,800
XE7S 5,167,248
CN3A 4,481,118
CW5W 4,329,369
TM6M 4,032,480
LS1D 3,132,360
IR4M 2,966,406

Multioperator, 
Single Transmitter, 
Low Power 
VQ5D 4,780,215
HI3CC 3,028,530
T3ØYA 1,909,230
S5ØXX  559,674
OL1C  374,535
LU5UBI  265,716
HA6KZS  52,851
DLØMI  38,925
YO6KNY  7,812
SN9K  5,100

Multioperator, 
Two Transmitter 
V48M 7,614,495
CR3L 6,540,891
OL4A 3,969,225
RL3A 1,442,808
7J1YAJ 1,275,552
JA1YPA 1,169,721
JA1ZGP  720,606
RT5G  564,018
RK3XWO  44,325

Multioperator, 
Multi-Transmitter 
PJ2T 10,633,140
KH6LC  7,258,608
9A1A  4,595,790
HG2Ø11N  2,908,068
JA3YBK  2,152,434
LZ5R  2,118,468
UU5A  2,304
OK1JOK  882

this past February. His 261K edged out the 
256K from Saul, K2XA (ENY) and 222K from 
Dick, K9OM at his Edgewater, Florida QTH. 

Top Band warrior Bill, W4ZV in North 
Carolina propelled his station to first place 
on 160 meters again this year. Bill’s 81,450 
points proved best. Mike, K4PI in Georgia 
was second with 57K points followed by 44K 
points from Manny, W2MF. 

DX Single Operator
There’s little doubt that the Caribbean is 

the place to be if one is interested in capturing 
a title in the ARRL DX CW Single Operator 
race. The rates are spectacular, all of the bands 
produce good openings, and there’s always a 
beach to hit after the contest is over. A Radio-
man’s paradise!

In Single Operator, High Power, Valery, 
RD3A drove the PJ4A station to a stellar 
7.477 million points for the win and an all-
time record. This monster score featured 
nearly 900 contacts on 80 and more than 300 
on 160. John, K6AM captained ZF2AM to 

second place with 6.59 million. Yuri, VE3DZ 
took another trip to Barbados this year, finish-
ing third from 8P3A with 5.7 million. 

Alfredo, WP3C took the DX Single Opera-
tor Low Power trophy with 4.57 million points. 
Alfredo was particularly pleased to see 10 
meters come to life. VP9/W6PH was second 
with 3.28 million. David, J88DR (G3TBK) 
was third with 3.13 million points. 

Braving a QRP entry for 48 hours requires 
a lot of patience. Topping the category from 
the DX side this year was HB9BMY with 
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Continental Leaders By Category
Continents/Category Name Call Score
Africa 
Single Operator, High Power EF8R (EA8CAC, op) 3,840,144
Single Operator, Low Power 6W/WJ2O 2,368,560
Single Operator, 10 Meters J5NAR (HAØNAR, op)  112,896
Single Operator, 15 Meters D4C (YL2GM, op)  439,137
Single Operator, 20 Meters D44AC (YL2GM, op)  418,959
Single Operator, 40 Meters EF8N  292,758
Single Operator, 80 Meters D44CA (YL2GM, op)  86,112
Single Operator, 160 Meters D44TD  76,950
Multioperator, Single Transmitter, High Power CN3A 4,481,118
Multioperator, Two Transmitter CR3L 6,540,891

Asia 
Single Operator, High Power JR1AIB (JE1CKA, op)  986,040
Single Operator, Low Power JH4UYB  726,300
Single Operator, QRP JR4DAH  83,661
Single Operator Assisted, High Power JS3CTQ 1,095,480
Single Operator Assisted, Low Power JH1EAQ  517,545
Single Operator, 10 Meters JA7OWD 612
Single Operator, 15 Meters JA7NVF  87,216
Single Operator, 20 Meters JR8VSE  132,012
Single Operator, 40 Meters 7J1AAI 
  (W1NN, op @ JH1GTV)  116,865
Single Operator, 80 Meters JH1AEP  45,816
Single Operator, 160 Meters JH2FXK  8,586
Multioperator, Single Transmitter, High Power RWØCWA 1,304,100
Multioperator, Two Transmitter 7J1YAJ 1,275,552
Multioperator, Multi-Transmitter JA3YBK 2,152,434

Europe 
Single Operator, High Power CS2C (OK1RF, op) 4,092,795
Single Operator, Low Power IR1Y 1,770,273
Single Operator, QRP HB9BMY  181,959
Single Operator Assisted, High Power OK7M (OK1DIG, op) 1,972,542
Single Operator Assisted, Low Power IK2HDF  634,266
Single Operator, 10 Meters EA7GV  11,811
Single Operator, 15 Meters CR2A (OH2MM, op)  350,991
Single Operator, 20 Meters E73W  232,047
Single Operator, 40 Meters LX7I (HB9CVQ, op)  262,914
Single Operator, 80 Meters F2DX  163,476
Single Operator, 160 Meters CR2X (OH2BH, op)  140,892
Multioperator, Single Transmitter, High Power TM6M 4,032,480
Multioperator, Single Transmitter, Low Power S5ØXX  559,674
Multioperator, Two Transmitter OL4A 3,969,225
Multioperator, Multi-Transmitter 9A1A 4,595,790

Continents/Category Name Call Score
North America 
Single Operator, High Power ZF2AM (K6AM, op) 6,591,912
Single Operator, Low Power WP3C 4,527,576
Single Operator Assisted, High Power V31YN  74,094
Single Operator Assisted, Low Power V31RR (AA4NC, op) 5,286,978
Single Operator, 10 Meters J39BS  146,574
Single Operator, 15 Meters TI5KD (N2BA, op)  417,012
Single Operator, 20 Meters KL8DX  195,576
Single Operator, 40 Meters C6APG (K4PG, op)  370,107
Single Operator, 80 Meters C6AKQ (N4BP, op)  258,552
Single Operator, 160 Meters KV4FZ  117,450
Multioperator, Single Transmitter, High Power TI5A 6,759,600
Multioperator, Single Transmitter, Low Power VQ5D 4,780,215
Multioperator, Two Transmitter V48M 7,614,495

Oceania 
Single Operator, High Power KH7X (KH6ND, op) 4,618,548
Single Operator, Low Power VK2IM  463,287
Single Operator, QRP N7ET/DU7  18,576
Single Operator Assisted, High Power NH2T (N2NL, op)  741,195
Single Operator Assisted, Low Power DU1/JJ5GMJ  24,897
Multioperator, Single Transmitter, High Power ZM1A 2,067,576
Multioperator, Single Transmitter, Low Power T3ØYA 1,909,230
Multioperator, Multi-Transmitter KH6LC 7,258,608
Single Operator, 10 Meters YC1BJX  60
Single Operator, 15 Meters KH6CW (K7GQ, op)  127,995
Single Operator, 40 Meters ZL2AGY  84,975
Single Operator, 80 Meters KH6MB  176,760
Single Operator, 160 Meters KH6ZM  91,314

South America 
Single Operator, High Power PJ4A (RD3A, op) 7,477,128
Single Operator, Low Power PY2NY 1,271,940
Single Operator, QRP AY9F  178,770
Single Operator Assisted, High Power PW7T (PY8AZT, op) 3,477,669
Single Operator Assisted, Low Power PY2SEX 1,751,640
Single Operator, 10 Meters LU1HF  298,953
Single Operator, 15 Meters HK1R  416,658
Single Operator, 20 Meters HK1N  357,717
Single Operator, 40 Meters HK1X  338,220
Single Operator, 80 Meters HK1MW  141,930
Multioperator, Single Transmitter, High Power P4ØL 6,669,000
Multioperator, Single Transmitter, Low Power LU5UBI  265,716
Multioperator, Multi-Transmitter PJ2T  10,633,140

Northeast Region
(New England, Hudson 
and Atlantic Divisions; 
Maritime and Quebec 
Sections)
VY2ZM 
 (K1ZM, op) 5,942,349 C
KØDQ 5,723,388 C
K3CR 
 (LZ4AX, op) 5,713,920 C
K5ZD 
 (KM3T, op) 4,509,240 C
K8PO 4,334,904 C

N1UR 3,469,734 B
W3EF 2,470,752 B
KU2M 1,409,967 B
K3NK 1,314,864 B
W1JQ 1,264,509 B

K3PH 838,368 A
N1TM 456,036 A
K8CN 430,047 A
AA1CA 328,536 A
K2JT 175,896 A

W/VE Region Leaders By Category
Table lists call sign, score and power (A = QRP, B = Low Power, C = High Power).

West Coast Region
(Pacifi c, Northwestern and 
Southwestern Divisions; 
Alberta, British Columbia 
and NWT Sections)

W6YI 
 (N6MJ, op) 3,378,954 C
K6XX 2,318,682 C
VE7CC 2,128,113 C
K7RL 2,070,405 C
NR6O (K7GK, op) 1,909,941 C

N7ZG 893,628 B
KE7X 838,350 B
N6RV 679,098 B
W7IJ 520,380 B
WU9B 491,556 B

N7IR 468,996 A
W6JTI 404,826 A
W7GB 238,632 A
NN7SS 
 (K6UFO, op) 188,940 A
VA7DER 
 (VE6BIR, op) 31,284 A

Midwest Region
(Dakota, Midwest, Rocky 
Mountain and West Gulf 
Divisions; Manitoba and 
Saskatchewan Sections)

KØSR 2,367,114 C
K7KU 
 (KØKR, op) 1,556,862 C
N7VM 1,532,700 C
NEØU 1,031,058 C
K5BG 1,016,334 C

N5AW 1,996,620 B
WØUO 1,724,580 B
WØETT 592,416 B
W5RYA 503,880 B
KØBJ 476,556 B

NØKE 355,746 A
NØUR 304,425 A
NDØC 226,164 A
KIØG 102,240 A
K5ND 75,648 A

Central Region
(Central and Great Lakes 
Divisions; Ontario Section)

W9RE 4,352,238 C
VC3E 
 (VE3AT, op) 4,336,080 C
K8GL 2,615,718 C
K9CT 2,502,027 C
N8BJQ 2,060,400 C

N4TZ 2,032,344 B
N8AA 1,411,488 B
N9CK 1,385,280 B
WB8JUI 865,368 B
KV8Q 815,670 B

VA3DF 662,904 A
K8ZT 271,998 A
VE3GTC 159,318 A
KC8LTL 121,986 A
KT8K 104,394 A

Southeast Region
(Delta, Roanoke and 
Southeastern Divisions)

NK4RO 2,514,600 C
K1TO 1,796,691 C
K5EK 1,795,218 C
K4AB 1,573,650 C
W3GQ 1,492,344 C

N2WN 1,237,650 B
N4YDU 1,218,402 B
NA4K 1,098,342 B
K5KLA 954,750 B
W4AA 952,902 B

W9WI 563,604 A
K4CNW 209,241 A
K4ORD 176,958 A
KS4X 110,079 A
NU4B 66,300 A

181K points. Gabriel, AY9F in Argentina was 
a close second with 178K. Emilio, EA7AAW 
collected 119K for third spot. 

DX Single Operator Assisted
Assisted categories are becoming more 

and more competitive each year, but it was 
a runaway in the DX High Power column 
this time around. Luc, PY8AZT throttled the 
competition by steering PW7T to 3.47 mil-
lion points. Daniel, OK1DIG guided OK7M 
to second place with 1.97 million points. 
Barney, DK8ZB piloted DF9ZP to third with 
1.8 million. 

AA4NC took the new SOA title as V31RR. 
This year, just minutes prior to the start of the 
contest his amplifier quit working, so Will was 
forced to enter the new Low Power category 
as V31RR. His score was higher than last year 
despite running low power and finished first 
in the new Single Operator Assisted, Low 
Power category with 5.28 million points. Alex, 
PY2SEX was second with 1.75 million, fol-
lowed by 634K from Massimo, IK2HDF.

DX Multi Operator
Leading the DX Multioperator, Single 

Transmitter, High Power race this year was 

the team of TI5A with 6.75 million points. 
Just behind in second place was P4ØL with 
6.66 million and PJ6A with 5.58 million. 
C6AGU was fourth overall with 5.19 million, 
while XE7S rounded out the top five with 
5.16 million.

In the M/S Low Power category, VQ5D 
raced to 4.7 million points for first place. Their 
performance was in honor of their friend and 
excellent operator Hank Kohl, K8DD who 
became a silent key shortly before the contest. 
In second place was HI3CC with 3.02 million. 
Team T3ØYA made many contesters happy 
with a rare mult. The group scored 1.90 million 

DX CW.indd   80DX CW.indd   80 6/21/2011   1:03:36 PM6/21/2011   1:03:36 PM



  August 2011  81

Sponsored Plaque Winners
Thanks to the generous sponsorship of numerous clubs and individuals, we are pleased to announce the winners of a 
sponsored ARRL DX CW plaque. The ARRL wishes to thank the plaque sponsors for their continued commitment to the 
ARRL Plaque Program. Without their support and dedication, the Plaque Program would not be possible.

Plaque Category Plaque Sponsor Winner
W/VE Single Operator High Power CW Frankford Radio Club VY2ZM (K1ZM, op)
W/VE 1.8 MHz CW Jerry Rosalius, WB9Z W4ZV
W/VE 21 MHz CW Carl Luetzelschwab, K9LA N2MF
W/VE 28 MHz CW Green River Valley, IL ARS K4WI
W/VE Single Operator Low Power CW Andy Faber, AE6Y N1UR
W/VE Single Operator QRP CW Tod Olson, KØTO K3PH
W/VE Single Operator Assisted, High Power CW Harold Ritchey, W3WPG Memorial K3WW
W/VE Multioperator Unlimited Transmitter CW Wilson Electronics, N7JW K3LR
World Single Operator High Power CW North Jersey DX Association PJ4A (RD3A, op)
Europe Single Operator High Power CW Jim George, N3BB CS2C (OK1RF, op)
North America Single Operator High Power CW Potomac Valley Radio Club ZF2AM (K6AM, op)
World 1.8 MHz CW Fred Race, W8FR, In Memory 
  of DL1FF CR2X (OH2BH, op)
World 14 MHz CW Jeff Hartley, N8II D44AC (YL2GM, op)
World 21 MHz CW Caribbean Contesting Consortium 
  - PJ2T D4C (YL2GM, op)
World 28 MHz CW W7EW / W7AT LU1HF
World Single Operator QRP CW Jerry Griffi n, K6MD HB9BMY
World Single Operator Assisted, High Power CW Southern California DX Club PW7T (PY8AZT, op)
World Multioperator Single Transmitter, High Power CW John Patterson WCØW/V31TP TI5A
Asia Multioperator Single Transmitter High Power CW Yankee Clipper Contest Club RWØCWA
World Multioperator Two Transmitters CW Tom De Meiss K2TD Memorial V48M
World Multioperator Unlimited CW H Stephen Miller NØSM PJ2T
Great Lakes Division Single Operator CW North Coast Contesters K8GL
Japan Single Operator Low Power CW Western Washington DX Club JH4UYB
Seventh Call Area Single Operator High Power CW Willamette Valley DX Club KO7AA
Canada Single Operator Low Power CW Contest Club Ontario VE1RGB
Pacifi c Division Single Operator Low Power CW Central California DX Club, Inc., W6MEL W6IYS
North America Single Operator Low Power CW John Patterson WCØW/V31TP WP3C
Hudson Division Single Operator High Power CW HVCDX & AARA John Naberezny, WE2F 
  Memorial N2LT
Central Division Single Operator High Power CW Northern Illinois DX Association W9RE
Pacifi c Division Single Operator 20 Meters CW Jim Davis, NN6EE N6TV

Unsponsored plaques may be purchased by the plaque winner. If you wish to purchase an unsponsored plaque or 
order a duplicate plaque, contact ARRL Contest Branch Manager Sean Kutzko, KX9X, at 860-594-0232 or by e-mail at 
kx9x@arrl.org. The cost for plaques is $75 (includes shipping). 

points for third place. 
The Multi Operator, Two Transmitter 

Category was paced by an outstanding per-
formance from V48M The team tallied 7.6 
million points, holding off a 6.5 million point 
performance from CR3L. Team OL4A was 
third with 3.9 million, 

In the DX Multi-operator, Multi Transmit-
ter category, it was another stunning perfor-
mance from PJ2T this year. The heavy-hitting 
group fashioned a consecutive triumph for 
a new world M/M record of 10.6 million. 
Finishing second, with a new Oceana record 
was KH6LC with 7.2 million, followed by 
the Croatian team of 9A1A with 4.5 million. 

DX Single Band
Juan, LU1HF was a beacon into the U.S. 

this year on 10 meters. His 298K score took 
was the best in the world. Dale, CE3/VE7SV 
was second with 286K and Rene, LU7HN 
captured third with 210K.

On 15 meters, D4C (Girts, YL2GM, op) 
raced to 439K for first place. Brooke, N2BA 
operated from TI5KD for second place with 
417K followed by Jorge, HK1R with 399K.

On 20 meters, Girts was at it again, al-
though signing D44AC. He was first this 
time with 418K and a new 20 meter African 
record. Mauri, OH2BS at EF8S tallied 407K 
for second and Jaime, HK1N scored 357K 
for third spot.

Forty meters can be a bottomless sea of 
QSOs from the Caribbean. Kevin, K4PG 
scored 370K from C6APG for top honors 
en route to setting a new record from North 
America. Pedro, HK1X was second with 338K 
followed by 292K from EF8N (Andy EA8CN, 
op), which is a new African record.

Bob, N4BP outlasted everyone on 80M 
with a fine 258K total from C6AKQ. Taking 
second place, and setting a new record from 
Oceana, was Martin, KH6MB with 176K fol-
lowed by 163K from Patrick, F2DX.

There were plenty of veteran DX operators 
to be found on top band this year. Martti, OH-
2BH led the way with his 140K from CR2X. 
Martti’s hard work also netted a new record on 
160 meters from Europe. John, ON4UN held 
the old top band record of 79K set in 2010. The 
Low-band Voice of KP2, Herb, KV4FZ was 
second with 117K and Ray, WQ7R at HQ9R 
sailed to third spot with 113K.

Continental Roundup
In Africa, EF8R (Juan, EA8CAC, op) 

was the best in the SOABHP category with 
3.84M. 6W/WJ2O captured the same honor in 
SOABLP class with 2.36M. A mostly  Italian 
team of ops at CN3A was unstoppable in 
Africa with 4.48M in the M/S HP class. The 
German team at CR3L was also first in the M/2 
class from Africa with 6.54 million. 

Increased high-band conditions leads to 
more excitement from operators from Asia. 
This year was no exception as JR1AIB 
(JE1CKA, op) led the way in the SOABHP 
class with 986K points. Jin, JH4UYB was the 
top Asian station in the SOABLP class with 
724K. For SOA, Hiro, JS3CTQ won the High 
Power battle with 1.09 million points, as Nob, 
JH1EAQ claimed the Low Power title with 
517K. North of Khabarovsk, team RWØCWA 
was first in the M/S HP class with 1.3M. In 
the M/2 category the team at 7J1YAJ was first 
with 1.27 million. The Mount RF group at 
JA3YBK cruised to a M/M win for Asia with 
2.1 million points.

Europe is the area of concentration for 
many US operators. Leading the way in Eu-
rope and setting a new European record in the 
SOABHP category, was CS2C (Jiri, OK1RF, 
op) with a stout 4.09 million points. Carlo, 
IR1Y was first in the SOABLP race with 1.77 
million points. Peter, HB9BMY pocketed the 
Single Operator, QRP fight with 181K points. 
The TM6M team was first in the M/S HP 
category with 4.03 million, with S5ØXX took 
the Low Power category. For M/2in Europe the 
crown went to OL4A with 4.96 million points. 
Long-time M/M entrant 9A1A sailed to the top 
spot in Europe with 4.59 million.

John, ZF2AM set the pace in SOABHP 
category from North America with 6.5M. 
Alfredo, WP3C was tops in SOABLP with 
4.5M. In the SOA, High Power category, 
Gerd, V31YN was first with a mere 74K. Will, 
AA4NC was first in NA in the SOA, Low 
Power column with 5.2M as V31RR. Derek, 
J39BS was first from NA on 10 meters with 
146K. Team TI5A finished first in the M/S 
HP race with 6.7M, a new record from South 
America. VQ5D earned first place in the M/S 
LP, category, while V48M was tops in M/2.

There were several noteworthy efforts from 
Oceana this year. KH7X (Mike, KH6ND, op) 
was the top SOABHP entry after scoring 4.6M, 
while VK2IM was first in the SOABLP with 
463K. Dale, N7ET/DU7 earned recognition 
in SOQRP with 18K points. David, N2NL 
scored 741K from NH2T in the SOA, High 
Power class for the top spot. It was Hiro, DU1/
JJ5GMJ winning the SOA, Low Power spot 
with 24K. ZM1A set the pace from Oceana in 
M/S HP with 2.06 million points, while T3ØYA 
was first in M/S LP with 1.90M. KH6LC 
amassed an impressive score: 7.25M for top 
OC honors in M/2 for a new Oceana record. 

In South America, Valery, RD3A’s per-
formance from PJ4A (7.47M) was the best 
in the SOABHP class. For SOABLP, it was 
Vitor, PY2NY earning the first place with 
1.27M. Gabriel, op at AY9F was first in the 
SOQRP race with 178K. Luc, PY8AZT led 
all South Americans with 3.4M from PW7T 
in the SOA, High Power category, while 
SOA, Low Power was Alex, PY2SEX in first 
with 1.75M. Finishing the South American 
roundup is the impressive 6.66M score from 
P4ØL in the M/S HP class for first place, 265K 
points from the LU5UBI group in the M/S LP 
class and 10.6M from the PJ2T super team in 
the M/M class. 

Next Year
At the current rate, expect more posi-

tive solar impact for next year’s ARRL CW 
contest. So it may be time to start thinking 
about improving your signal on the high 
bands or even time to finally take the leap 
and go on a contest expedition. Be sure to be 
active for the 2012 ARRL DX CW Contest 
the weekend of February 18-19; it’ll be too 
great to pass by.
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0000 UTC Saturday – 2359 UTC Sunday each weekend

The 2011 ARRL International The 2011 ARRL International 
EME CompetitionEME Competition

Many stations are 
successfully making QSOs 
on 2 meters and up with 
only 100 W and a single 
long-boom Yagi. Using CW or 
digital modes, you too can bounce 
your signal off the lunar surface 
and work DX! Certificates 
awarded to all stations that 
submit a log with at least 
one QSO!

Log must be received at 
ARRL HQ no later than 
2359Z Tuesday, December 20, 2011. 
Send electronic logs to emecontest@arrl.org; paper logs to 
EME Contest, ARRL, 225 Main St, Newington, CT 06111 USA. The impressive 432 MHz EME array of 

Noriyuki Yaguchi JHØWJF.

COURTESY NORIYUKI YAGUCHI, JHØWJF

Complete rules may be found 
at www.arrl.org/contestsThree weekends of activity and fun!

September 24-25: 2.3+ GHz  ♦  October 22-23: 50-1296 MHz  ♦  November 19-20: 50-1296 MHz

Digital modes come to the August Rookie Roundup! 
RTTY will be the mode for the first time in this new 
contest aimed at amateurs licensed for three years 
or less. Old-timers work the Rookies and are encour-
aged to mentor the Rookies in person as well.

It’s easy and fun to get on RTTY; all it takes is a PC, a rig 
and an interface to connect your PC’s sound card to your 
favorite HF transceiver. If you are new to RTTY, champion 
RTTY contester Don Hill, AA5AU, has a great beginners’ 
guide to RTTY on his website at www.aa5au.com/rtty.

Submit your score summary online using the Rookie 
Roundup Score submission form within 72 hours. All 
Rookie participants get a certificate via e-mail.

CU on the bands!
W1AW Station Manager Joe Carcia, NJ1Q, shows 
off a simple RTTY station: a rig, a netbook PC and 
a homebrew soundcard interface. Don Hill, AA5AU 
talks about sound card interfaces on his RTTY 
website at www.aa5au.com/rtty.

The August 2011 Rookie Roundup — RTTY
1800 UTC – 2359 UTC Sunday, August 21

Complete rules and score reporting can be found at 
www.arrl.org/rookie-roundup.
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2011 ARRL 10 GHz and Up Contest
August 20-21 (fi rst weekend) and September 17-18 (second weekend).

6 AM local time Saturday through 12 Midnight local time Sunday

1800 UTC Saturday, September 10 through 0300 UTC Monday, September 12

2011 ARRL September VHF QSO Party2011 ARRL September VHF QSO Party

Logs must be received by 1800 UTC Wednesday, October 12, 2011
E-mail Cabrillo-formatted electronic logs to septembervhf@arrl.org.

MICHAEL FAHMIE, WA6ZTY

The WB6W Multioperator team set up on 50-1296 MHz at a 
remote Sierra Nevada fi re lookout in the Sacramento Valley 
Section in the 2010 September VHF QSO Party.

■ Do you want to work stations hundreds of miles away on 
the VHF+ bands? Do you have a “DC-to daylight” radio with 
6 meters, 2 meters or even 432 MHz? Have you ever used 
those bands? All amateurs, from experienced HF contesters 
and DXers to newly licensed Technicians, can get in on the 
fun on the ARRL September VHF QSO Party! It’s EASY!

■ VHF antennas are smaller than their HF counterparts. 
They’re ideal for setting up in the back yard, at a campsite or 
hilltop. You can even pack them in your vehicle and operate 
from multiple locations during the contest period. The contest 
exchange is simply your Maidenhead grid square; learn more 
about grid squares at www.arrl.org/grid-squares.

■ If you want to learn more about VHF+ contesting, go to the 
ARRL’s list of VHF clubs at www.arrl.org/v-u-shf-clubs; 
they’ll be happy to help you! 

■ Don’t sit on the sidelines the second weekend in 
September…get in on the VHF fun!

■ One of the most challenging events on the contest 
calendar, the 10 GHz and Up Contest tests your ability to 
communicate over hundreds of miles on the microwave 
bands. Portable operation is not only allowed, it’s encour-
aged! If you’re an experimenter, this event is definitely for 
you! If you’re interested, hook up with one of the regional 
microwave clubs and ask to tag along; there’s a list of 
them at www.arrl.org/v-u-shf-clubs.

■ E-mail logs to 10ghz@arrl.org, or send paper logs to 
10 GHz Contest, ARRL, 225 Main St, Newington, CT 
06111. All logs must be received by 2359 UTC on 
Tuesday, October 18, 2011.

■ Be sure to post your 10 GHz stories, photos and other 
interesting information about your contest experience at 
www.arrl.org/soapbox; high-resolution photos are 
encouraged!

Jon Platt, WØZQ, is a 10 GHz Contest “regular” every August 
from the EN family of grids in Minnesota.

BRUCE RICHARDSON, W9FZ

Complete rules for both contests are at www.arrl.org/contests.
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HOW’S DX?

Bernie McClenny, W3UR  3025 Hobbs Rd, Glenwood, MD 21738-9728  w3ur@arrl.org

TO2FH — 2011 Mayotte 
Island DXpeditionW3UR

Alex Dalmasso, PY2WAS

The thought of a DXpedition to Mayotte 
Island began in 2009 amongst Anderson, 
PY2TNT; Alex, PY2WAS; Fred, PY2XB, 
and Fabio, PY2AAZ. It was to take place in 
September 2010. Mayotte is a French territory 
located in the southeast of Africa, between 
Mozambique and Madagascar. Due to several 
problems with PY2WAS and then with other 
team members, the DXpedition was post-
poned even though the TO2FH license was 
already in place for September 2010.

Finally it was agreed that Alex, PY2WAS; 
Anderson, PY2TNT; Rick, PY2PT; Fernando, 
PY4BZ, and Jose, PT9ZE, would team up 
for a DXpedition to Mayotte Island in April 
2011. Alain, F6ENO, was the one to support 
the team with all information and require-
ments submitted to the French government. 
For 8 months several teleconferences via 
Skype were held to discuss checklists, capital 
expenditures and all details related to the 
DXpedition. One week before our departure 
PY2TNT and PT9ZE had to drop out of the 
team because of personal issues so our final 

The April 2011 TO2FH Mayotte Island DXpedition team included 
(l-r) Fernando, PY4BZ; Alex, PY2WAS, and Ricardo, PY2PT.

The TO2FH bungalow was located right on the beach.
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team was reduced to PY2PT, PY2WAS and 
PY4BZ.

The team left Brazil on April 15, 2011 
headed toward Paris. The flight to Mayotte 
would leave Paris on Sunday night from the 
Paris-Orly Airport, while the flight from Bra-
zil had arrived at Charles de Gaulle Airport. It 
was very hard to travel with all our baggage 
in Paris. We could take two bags weighing 
32 kg from Brazil to France, but only 1 bag 
weighing 25 kg from France to Mayotte. 
Consequently, our charges for extra weight 
were unbelievable. Additionally, we had to 
buy tubes on the island to serve as poles for 
the antennas.

We finally reached the Hotel Trevani at 
the north shore of the big island at around 
1:30 PM on Monday (April 18), after cross-
ing from the small island by boat. Hotel 
Trevani is a really pleasant venue with many 
palm trees and bungalows right on a dazzling 
and quiet beach. Anyway, the heat was a big 
problem for us, just arriving carrying those 
heavy bags. Surprisingly, Trevani had air 
conditioning in all rooms, which made for a 
pleasant stay during the entire week.

Our first step was to choose the location 
for each station and then start assembling the 
equipment and antennas. We decided that 
each of us should prepare a station alone but 
the antennas would be assembled by the team. 
Station 3 (led by Fernando, PY4BZ) was the 
first one to install the PY1YB 20 meter verti-
cal and 10 meter 5⁄8 vertical antennas, and 
the Alpha Delta 80/40 meter dipole antenna. 
Next, station 2 (led by Alex, PY2WAS) was 
prepared with an S9 multiband vertical an-
tenna and a PY1YB 17 meter vertical. Fi-
nally, station 1 (led by Rick, PY2PT) was 
prepared with an S9 multi-band vertical an-
tenna and a Super Antennas 3 element beam.

The first operation started around the end 
of the afternoon with big pileups right from 
the beginning. Each day we found a band 
that was open to Europe. In general, Russia 
and Italy arrived with very strong signals. 
US stations were heard loudly only during 
our night time but with strong signals also.

Curious for us was the propagation to Asia 
and especially to Japan. At some times of the 
year, it is hard to contact Japan from Brazil, 
but from Mayotte, you may contact Japan 
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Saul
David
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3°59’N 81°36’W
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La Torta
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Mosqueteros
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Gringa

Scuba

D’artagnan

Peri, HB9IQB, will be in Palestine during the 
middle of December of this year. The Deputy 
Minister of the Ministry of Telecommunications 
and Technology in Ramallah has issued his li-
cense for activity on 1.8-28 MHz on CW, SSB 
and digital modes during the second and third 
weeks of December as E4/HB9IQB. He’ll be 
operating mostly CW using a K2/100 into wire 
verticals on 12, 17 and 30 meters with an em-
phasis on W6/W7 and Japan. He will be posting 
his logs to LoTW 1 month after returning home. 
He has a web page at www.hb9iqb.ch/palestine.
html, which will also host a log search, possibly 
to be updated periodically during the operation. 
QSL via HB9IQB, either direct or via the bu-
reau. Direct cards can go to Perikles Monioudis, 
 Hohlstr 86 B, CH-8004 Zurich, Switzerland.

E5 — SOUTH COOK ISLANDS
Andy Duncan, AB7FS, from Oregon, will 

be on CW from Rarotonga, South Cooks, as 
E51AND, August 15-September 3 and again 
December 19-31. He plans to operate straight 
key slow CW around 14.050 MHz. His location 
will be on the beach at the villages of Arorangi in 
August and Nikao in December, with his FT-857D 
transceiver and “lagoon mounted vertical.” He 
says these are not DXpeditions but fun ham vaca-
tions, “so frenetic issuing of signal reports will be 
a low priority, though I will try to make contacts 
with those who want them.” He notes the ANZA 
net on 14.183 MHz at 0515Z is a good place to 
fi nd stations in the Pacifi c. QSL via AB7FS.

FW — WALLIS AND FUTUNA ISLANDS
FWØR, Wallis Island, by HAØNAR, is 

planned for early next year. With three other 
operators, Laci will fl y from Budapest to Los 
Angeles, then to Nadi on Fiji starting January 
21, 2012. The operation itself is January 25-
February 23. There will be two stations on 160-
6 meters with solid state amplifi ers, operating 
on CW, SSB and RTTY. They will focus on the 
low bands 160, 80, 40 and 30 with 18-meter-tall 
Spider verticals. There will be a week-long side 
trip to Futuna Island, OC-118, in early February. 
QSL via HAØNAR. Club and individual spon-
sors are being sought. Details will be posted at 
www.ha0nar.hu.

HKØ — MALPELO ISLAND

ing date will be February 15, 2012,” says Jorge. 
The team also announced that team member Jim, 
HK1N, will be responsible for 6 meters, with an 
emphasis on EME. The HKØNA team will be 
QRV on 160-6 meters on CW, SSB and RTTY 
with at least three stations. As of press time other 
team members include HK1MW, HK1N, HK1T, 
HK1X, HK3JJH, DJ9ZB, OHØXX, W6IZT and  
YV5SSB. There are a few openings still avail-
able for this one. The February 2012 Malpelo 
Island DXpedition team has a website at hk0na.
wordpress.com.

KH4 — MIDWAY ISLANDS
In early May Joe, W5FJG, arrived on Midway 

Island as the island’s Chief Communications 
Offi cer. He’ll be there for at least a year and 
is planning to be QRV as KH4/W5FJG on 
7-50 MHz on SSB, CW and the digital modes. 
His operating times will be weekends and off-
duty times on weekdays. QSL via N7RO.

OJØ — MARKET REEF

on 10 meters at around 12 PM (0900 UTC). 
Then, if you move from 10 to 12 meters 
and so on, you may contact Japan until night 
time. Japanese stations arrived with strong 
signals in Mayotte. Middle East stations were 
another welcome surprise.

During our free time, it was amazing to 
admire the huge bats hanging on the trees, 
the monkeys spread around the hotel and the 
beauty of the sunset and sunrise on the beach.

We did have our problems. The brand 
new MicroKeyer II was affected by Mur-
phy’s Law and did not work well, making 
it impossible to operate digital modes such 
as RTTY and PSK31. Propagation on the 
low bands (80 and 160 meters) was terrible 
and it was almost impossible to make any 
contacts there.

At the end of Sunday (April 24) the team 
started to disassemble the antennas and 
operations were interrupted at 12 PM (0900 
UTC), to allow enough time to pack all 
devices properly. We were not able to sleep 
that night, as we finished the packaging of 
the materials at 5 AM (local time) and our 
flight was leaving at 9:15 AM. We experi-
enced an apprehensive moment at the end 
of the DXpedition as we almost missed our 
ferry, as it was full of cars and we thought we 
would miss our plane. If that had happened, 
we would have had to stay on the island for 
an additional week, as it is a weekly flight. 
Fortunately, our car was the last one to enter 
the ferry at 7:45 AM, so we arrived on time 
at the airport.

We reached Paris at 11 PM Monday 
(April 25) in time for our flight to Brazil, 
which left Paris at 11:30 PM on April 26 
and arrived in Brazil at 6:30 PM on April 27.

That DXpedition will be in our memories 
and our hearts for the rest of our lives. We 
won’t ever forget the astonishing pileups, the 
support of many people, the commitment of 
the team to make it happen, the team building 
and the friendship. We want to express our 
deepest thanks to all those who participated 
in this unforgettable experience.

DX NEWS FROM 
AROUND THE GLOBE
CEØY — EASTER ISLAND

CEØY/I2DMI July 30-August 8 will be 
RTTY only from Easter Island. Frank says the 
license is in hand. He has requested special per-
mission to operate on 30 meters, as this is needed 
for Chile and its possessions. QSL via I2DMI.

E4 — PALESTINE 

Malpelo Island DXpedition team leader 
Jorge Luis Prieto, HK1R, established contact 
with a ship that makes “frequent authorized” 
diving expeditions off the coast. The Sea Wolf 
is capable of accommodating 16 people. “Based 
on the conversations with them and the visits 
schedule by the Environmental Authority, which 
controls the island access, our most probable sail-

The group, called the United Radio DX Team 
(ON5UR, PA5R, PD9DX and ON8AK), plan to 
be on Market Reef as OJØUR from August 13-
20. They will travel on a small private boat and 
will “cross their fi ngers for good weather so the 
boat trip is possible and that we will have a safe 
landing.” If weather permits, they will be picked 
up on Saturday, the 20th. They have a website at 
www.united-radio.be. QSL via MØURX. 

V2 — ANTIGUA AND BARBUDA 
Your editor will be going on a mission trip 

with his church to Antigua August 6-13. I’ve 
applied for the call V25UR and, if there is time 
available, plan to be QRV on 20 meters with the 
K3 and a dipole. Again this is a “mission trip” so 
probably my only activity will be around local 
sunrise and after sunset. QSL via W3UR.

V6 — FEDERATED STATES OF MICRONESIA
V63FAA will be active from Kosrae 

(OC-059), Micronesia from July 26-29 and from 
Pohnpei (OC-010) from July 30-August 4. The 
single operator will focus on 40 and 20 meters 
phone and CW. Use QRZ.com to request a sched-
uled contact on any HF band. QSL via LoTW or 
direct to W6ANM; please include SASE.

VK9/L — LORD HOWE ISLAND
The Hellenic Amateur Radio Association 

of Australia plans a major DXpedition to Lord 
Howe Island, July 23-August 2. They will be 
operating as VK9HR, on “multiple bands simul-
taneously to give everyone the chance to con-
tact Lord Howe Island.” Check out the VK9HR 
website at www.lordhowe2011.com. QSL via 
EB7DX.

ZD8 — ASCENSION ISLAND
Five German operators will activate Ascen-

sion Island as ZD8D, July 24-August 9. They 
plan to be on 160-6 meters and be in the IOTA 
Contest the last weekend of July. They will 
focus on digital modes and CW but will do 
some phone also. Team members are DK1IP, 
DL7OR, DJ4KW, DL1CW and DJ9KH as team 
leader. They will have two stations on the air 
with  Yagis, quads and verticals. They are still 
looking for a sponsor for amplifi ers; their rigs 
will be Elecraft K3s, 100 W. They have a website 
at www.zd8d.de.
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This Month
August 6-7 ARRL UHF Contest
August 12-13 Perseids
  meteor shower
August 12-19 South Africa VHF
  Conference
*August 13-14 Moderate EME
  conditions
August 20-21 ARRL 10 GHz and
  Up Contest

  *Moon data from EA6VQ

I am deeply honored to be-
come the next columnist for “The 
World Above 50 MHz.” Over the 
years I would look forward to the 
next issue of QST in the mail and 
open it first to WA50. Gene has 
done an outstanding job and I 
hope to continue in the tradition 
of Gene, W3ZZ; Emil, W3EP; 
Bill, KØCER; Bill, W3XO, and 
Ed Tilton, W1HDQ, the first 
WA50 columnist. 

Those who are active on 
6 meters and in the Midwest on 
144 MHz and up are probably 
familiar with my call. I have op-
erated 50 MHz on the DX side as 
FG/NØJK, HC8/NØJK, HC8N, 
KH8/NØJK, VP9/NØJK and 
8P9JO. My wife Pat is NØHKT. She is active 
occasionally on 6 and worked Al, KL7NO, 
back in cycle 22. I am an emergency physi-
cian and currently work in Salina, Topeka 
and Wichita. Traveling back and forth gives 
me the opportunity for portable work on the 
VHF bands. 

I was first licensed in 1968 as WNØVJF 
and 2 years later made my first 50 MHz 
sporadic E (Es) contact. My dad, WØFN, 
had a little Heathkit “Sixer” and a ground 
plane antenna for a local civil defense and 
weather net in Kansas City.

On the crisp fall evening of November 8, 
1970 I turned it on while doing homework. 
I was in junior high school. Usually I could 
hear a few local stations out to 20 miles or 
so. More often it was dead. This time it was 
different. The band was full of voices and 
loud squeals of heterodynes. Six meters 
was a madhouse. There was “Donald Duck” 
quacking at the low end from the SSB op-
erators. The “Sixer” was crystal controlled 
AM on 50.400 MHz (or megacycles back 
then). I started calling a CQ, not knowing 
what to expect. A loud signal from Michigan 
answered me — K8ZJR! It was magic. We 
completed our contact and I went on to fill 
a log page with stations from New York to 
Arizona. I was hooked. At the time I didn’t 
know that Es openings are relatively rare 
in November and I had stumbled upon an 
extremely rare Es and F2 event associated 

with a major geomagnetic storm.
In “The World Above 50 MHz” 

column Bill Smith, KØCER, said 
“The weekend of November 7 
and 8, 1970 will be remembered 
20 years from now. It was the 
 occasion of the first confirmed US 
to Japan 50 MHz contacts of solar 
cycle 20 and one of the wildest Es 
events in history. Sporadic E on 
2 meters covered distances exceed-
ing 1300 miles and at the same time 
KH6NS, Hawaii, was working east 
to West Virginia on 50 MHz multi-
hop Es and F2.”1 The event that 
triggered this opening was a solar 
flare on November 5, 1970. 

Forty-six hours later the coronal 
mass ejection (CME) reached Earth 

and aurora began. Visual red aurora was 
seen across the northern half of the United 
States. F2 began on 50 MHz around 1800Z 
on the 7th. Stations in California worked Ja-
pan and ZK1AA. WA5IYX heard LU2BN. 
On the second day, November 8, conditions 
were even better. The F2 MUF rose above 
50 MHz early in the morning for VE2. Es 
was worked all day across the country. That 
evening K5HVC Texas reported working 
KH6IJ and KH6NS at 0000Z. At 0350Z 
K1IKN was into California and KH6NS 
logged West Virginia. There were reports of 
KL7FLA being worked. An astute operator 
could have perhaps logged all 50 states on 
6 meters that evening.

I learned later some of the KC locals who 
were on sideband worked KH6NS during 
this opening. Hearing that SSB or CW was 
the way to work DX, I was determined to 
upgrade my station and I acquired a Swan 
250 all-mode, 6 meter transceiver (paid for 
by cutting lawns) and built a 5 element Yagi 
from an ARRL Handbook design.2 In 1974 
I made the first USA to Canal Zone contact 
on 50 MHz with my Swan. But it would be 

Tom, DL7AV; Pat, W5OZI, and Jon, NØJK, carbing up for the next 
opening at one of James’, W6JKV, BBQs.

KEGAN JONES

2Available from your local ARRL dealer, or 
from the ARRL Bookstore, ARRL order no 
0953. Telephone toll-free in the US 888-277-
5289 or 860-594-0355, fax 860-594-0303; 
www.arrl.org/shop; pubsales@arrl.org.

1B. Smith, KØCER, “The World Above 50 MHz,” 
QST, Jan 1970, pp 78-83.

Jon, NØJK, with the homebrew 2 element 
Yagi he uses for portable work. With it he 
worked Tac, JA7QVI, via multihop Es (or 
PSME) June 2006 on 6 meters.

KEGAN JONES

Jon Jones, NØJK  9356 E Wilson Estates Ct, Wichita, KS 67206-4417  n0jk@arrl.net (316-425-5326)

THE WORLD ABOVE 50 MHZ

Welcome to the Next Chapter of WA50
NØJK
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nearly 20 years later in cycle 22 before I 
finally worked NI6E/KH6 for my first Ha-
waiian on 6. I sold my Swan for beer money 
when I went to college, right before solar 
cycle 21. Big mistake and another story...

Over the years there are other VHF/UHF 
contacts that stand out. Logging JY9NX 
from American Samoa on 50 MHz with 
10 W long path over Brazil in April 2000; 
plucking Charlie, VR2XMT, from a huge 
JA pileup at HC8N, and running my own 
JA pileup in December 2001 from our home 
in Kansas with just a dipole via Es-F2 link. 
Another memorable contact was working 
Doug, ZP6CW, in March 2005 with my 
attic dipole via an Es-TEP (transequatorial 
propagation) link. 

Going Up
I am active on the higher bands, too. 

On 1296 MHz I logged WA3TTS from our 
Wichita apartment with 8 W and a loop 
Yagi during the big Thanksgiving tropo 
opening of 1986 and CO2OJ on 2 meter 
tropo in 1998 with a 4 element Yagi. Run-
ning 144 MHz aurora CW contacts all the 
way to 2-land while portable in EM18 and 
seeing the aurora at the same time. Exchang-
ing reports with PY5CC on 144.200 MHz 
via TEP from FG.

More recently, I heard VE4KQ’s big 
signal on 2 meter tropo last August from 
Manitoba to the Flint Hills of Kansas. I enjoy 
working VHF and above now as much as 
when I made my first 6 meter Es contact years 
ago with K8ZJR. The veterans on the VHF 
bands have their own memories and to the 
newcomers I hope I can share my enthusiasm 
with you. With the economic recession, lo-
cal zoning and CC&R covenant restrictions, 
many amateur operators are unable to put up 
a “dream VHF/UHF station” with a tall tower 
and big Yagis. I hope to encourage those who 
have these challenges, as well as the fortunate 
who can push the envelope. 

“How High Up Should My 
6 Meter Antenna Be?”

This question arises frequently both from 
newcomers and experienced DXers on the 
band during summer Es season. Some think 
that since sporadic E is “short skip,” a low 
antenna should be the best choice. But it is 
forgotten that the E-layer at 110 km is much 
lower than the F2 layer, and the majority of 
Es occurs close to 50 MHz MUF. Thus a low 
angle of radiation is usually better. I operated 
from several portable locations in the summer 
of 2010 — one a hilltop in the Flint Hills, 
another a bluff overlooking the Kaw (Kansas) 
river valley a few miles west of Lawrence, 
Kansas. Both locations are several hundred 
feet above the surrounding terrain with no 
trees or power lines and thus no electrical 

noise. Thus my portable Yagi on its 15 foot 
mast had a radiation pattern approaching 
“free space” with an effective low angle of 
radiation, no local clutter and no noise.

From the Flint Hills I heard/worked 
CN8, CT1, D4, EA6, EA8, PY, PZ and ZB. 
These areas were noted on several different 
days in June. The bluff location also played 
well, with HA, SM and S5 logged. But these 
contacts were made during unusual open-
ings, how about a more rigorous “A-B” test?

On July 1, 2010 K5N was operating 
portable in grid DL79. From our home in 
Lawrence with surrounding trees, etc, I could 
copy them just above the noise with a 3 ele-
ment Yagi on a 25 foot mast on 50 MHz. I 
called but received no reply. I went out to 
the portable bluff location and set up the 
2 element Yagi. Now K5N was booming in, 
loud, solid copy and easily logged. Perhaps 
propagation? My wife listened on the home 
radio at the same time and said K5N was 
in the noise.

Bill, KØHA, has also studied the effect of 
antenna height on 6 meters. He says another 
“local” who uses similar antennas to his, but 
mounted 30-35 feet lower “only copies 1⁄2 to 
3⁄4 of the stations I am working in a pileup.” 
He notes that “doubling the antenna height 
for low angle propagation may produce 
a gain of over 1 S-unit.” He muses that a 
high dipole may outperform a larger but 
much lower array. I recall back in cycle 23 
the OX beacon was strong many mornings; 
it was a dipole.

ON THE BANDS
6 meters. May was a big month for sporadic 

E (Es) and a major Es link to a TEP event on 
May 5. But let’s start with May 3, where Julio, 
NP3CW, reported contacts with 9Y4D and 
YV4DYT around 2230Z. On May 5, “Cinco 
de Mayo,” we saw Es — TEP. There was mul-
tihop Es to D4 in the early afternoon. D44TT 
worked as far west as N5DG TX and W5ZN 
AR. Later in the afternoon sporadic E allowed 
stations from the East Coast to the Gulf Coast 
west to Kansas and Missouri to link to TEP 
into deep South America. What a great and 
memorable “Cinco de Mayo” celebration. San, 
K5YY, in AR reported working 12 LUs and 
CX5CR from 2139-2158Z. He notes LU4FW 
(FF97) was his grid #800 on 6 meters. I logged 
LU4FW on 50.125 MHz from Lawrence, KS 
with an attic dipole at 2137Z. He was fairly 
loud at times. From my location I only heard 
the LUs, no stateside — later I noted Es to 
TX and other areas. Many others worked the 
LUs. NØLL (EM09) heard LU9DEN at 2132Z. 
VP8NO (GD18) from the Falklands was on 
and worked by K3TKJ, N9HF and others. He 
was a “new one” for Al, K3TKJ, his DXCC 
#126 — congrats! Bill, KØHA, from Nebraska 
arrived home after the opening to eastern South 
America had ended. He heard the CE6B/b and 
OA4TT/b beacons. He observes that given 
OA4TT is right on the geomagnetic equator, it 
was probably not TEP to him. Was it direct F2 or 

multihop Es? About a year ago in May OA4TT 
had a widespread opening to the central US via 
multihop Es. The May 5 opening was the first 
time I and many others have worked CX and 
LU on 6 meters since 2004 and an all time first 
for many others. Single hop Es was strong after 
the South Americans faded out. Mike, K7ULS, 
operated portable on Powder Mountain, UT and 
made 110 contacts in 63 grids with a vertical 
antenna. He was loud into EM28 around 2200Z. 
W6OAL in CO noted multiple Es clouds in many 
locations across the US. 

On May 10, 6 meter operators from Portu-
gal, Germany, Spain and the Czech Republic 
reported working the following Brazilian sta-
tions between 1900-2030Z: PP5XX, PY1RO, 
PY2BW, PY2HN,  PY2REK, PY2SP and 
PY2VA (courtesy The Daily DX). This may 
also have been an Es link (from Europe) on to 
TEP. May 21 found CT1HZE to the states via 
multihop Es; NWØW in EM47 worked him at 
1329Z. May 22 was a big day to the Caribbean 
and northern South America. The band opened 
early in the morning and Caribbean stations 
were in until late afternoon. K6QXY worked 
NP4A at 1546Z. A “one man” DXpedition to 
St Barthelemy, FJ/OS1T, was active on 6 meters 
in the morning and gave many including N9HF 
and NWØW a rare new one. NWØW reports 
contacts with FJ/OS1T at 1216Z and rare PJ2LS 
Curaçao at 2115Z. From Lawrence, KS I logged 
Franz, FG5FR, on CW at 1927Z and a little later 
a loud KP4EIT on 50.125 SSB. Other DX active 
included P43A, 9Y4D, many KP4s, FM, HI and 
YV. On May 24 Tim, NWØW, reported work-
ing Europe, perhaps the first major US to deep 
Europe opening of the 2011 summer season. 
Tim logged 9A8A at 1455Z, S57A at 1502Z, 
HAØDU at 1523Z and OM4XA at 1528Z. 
GØJHC (heard but not completed, heavy fading) 
at 1601Z. These were remarkable contacts and 
all the way to Missouri.

The Memorial Holiday weekend was a 
disappointment to many, but on May 29 Ed, 
VP9GE, reported working FN25 and several 4s 
with a vertical antenna. Vic, WB4SLM, noted 

Mike’s, K7ULS, mobile set up on Powder 
Mountain, Utah on May 5, 2011. He was 
working a major 6 meter Es opening. 
I logged him around 2215Z that day from 
my mobile in Lawrence, Kansas.

MICHAEL WHITE, K7ULS
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CT1HZE in at a “579” and had “partials” with 
OH, ON, OX, PA and possibly GI4.

On May 31 the Caribbean was in most of 
the day, with intense strong Es in the afternoon. 
From 2330-0100Z VP5/W5CW was very loud 
and running a big pileup on 50.130 MHz. Dave 
made many double hop contacts into the central 
and western US. He has done a great job hand-
ing out a new one. KG4EM, Guantanamo Bay, 
Cuba, made a rare appearance giving a number 
of the “deserving” a new country. During the 
peak of this opening 2 meter Es appeared. On 
June 10, your conductor, NØJK, heard Philip, 
NØKE, in Colorado work Max, DK1MAX, at 
1724Z! I didn’t have any copy on Max here in 
KS. Also James, KS7S (DM41) spotted Jan, 
OY3JE, at 1735Z on 50.080 MHz. I consider 
his spots reliable.

2 Meter Es
On May 31 ZF1EJ worked into North Caro-

lina around 2350Z and C6ANX was worked 
by AC4TO and others around 2305Z. AC4TO 
noted extremely short Es on 6 meters to EL95 
at this time. 

Tropospheric ducting. On May 1 Vic, 
WB4SLM, Macon, GA reported big signals 
out of FL. He “ran the bands” up to 2304 MHz 
with Charlie, KØVXM (EL98) and contacts on 
432 MHz with K4LFK and N4QV in EL96. 
On May 9 tropospheric propagation into the 
Midwest was noted by Dan, K3ZXL (EL87) 
on the morning of May 9. He worked WØBLD 
(EM37), KØWYN (EM48) and closer in sta-
tions. K5SW (EM25) reported KØVXM (EL98) 
and N3LL (EL86) on 2 meters. NØIRS in Kan-
sas City also worked N3LL (EL86). Tropo from 
FL to the Midwest is not common, compared to 
the path across the Gulf of Mexico between FL 
and TX. This opening was a surprise to some as 
it was not predicted on Hepburn’s page (www.
dxinfocentre.com).

On May 21 JD, NØIRS (EM29) noted good 
signals to TX with contacts to W3XO/5 (EM00) 
in south central TX on 2 meters. A nice duct 
developed the morning of May 30 between 
northern IN and MO; and KS, OK and TX. 
Gedas, W8BYA, was in the hot spot and picked 
up EM06 (KBØHH) as a new grid on 2 meters 
as well as K5SM (EM03) at 1400 km. NØIRS 
(EM29) spotted the WA1ZMS/b (FM07) 
on 144.284 MHz also about 1400 km at 
1226Z. Your conductor had to work that 
 morning...

EME. Lance, W7GJ, is planning an EME 
DXpedition to 5WØ in August. Information is 
at www.bigskyspaces.com/w7gj.

HERE AND THERE
Many have worked Tac, JA7QVI, via 

multihop Es (or PSME) on 6 meters the last 
few summers. I worked Tac in June 2006 
using a simple 2 element Yagi from Kansas. 
Unfortunately his home was destroyed by the 
tsunami following the earthquake in Japan this 
spring. His home was 1 mile from the shore. 
He lost his home, car and all Amateur Radio 
equipment. Tac e-mailed that his family is safe 
and he will be “back on the radio,” perhaps in 
a year. He is looking forward to when that day 
comes. As am I. 

How Would a Maunder Minimum Affect 
VHF Contesting?

This was inspired by Gary Sutcliffe’s, W9XT, “Contest Tips, Tricks & Tech-
niques” column in NCJ. Gary asked “What would you do if it turns out we are 
in another Maunder Minimum, with decades of very low sunspot numbers 
ahead?”3

A great question for HF contest operators and germane for the VHF crowd 
as well. While this is speculation, here are some of my predictions for VHF con-
testing in a Maunder Minimum.

F2 on 6 meters rarely appears in VHF contests except at solar maximum and 
even then is often more a novelty than a main propagation mode. It rarely ac-
counts for many contacts. 

Aurora would be definitely affected. It occurs more frequently during periods 
of high solar activity and the early down slope of a solar cycle. But even at a 
Maunder Minimum, aurora does not go away completely. The largest solar flare 
observed — the Carrington Flare — occurred in September 1859 during a very 
“below average” solar cycle. Auroras can also occur due to CMEs even during 
solar minimums.

E-skip, particularly in the June VHF QSO Party and July CQ VHF Contest, is 
the main propagation mode for 6 meter contesting. A Maunder Minimum would 
not affect Es. Indeed, some experts believe Es is better during years of low solar 
activity. To support this — 2006 and this year have had outstanding Es on 6 and 
2 meters. 4X, TZ and OD5 have been heard/worked in the Midwest USA and 
many stateside stations all the way to W1 have worked Japan on 6 meters this 
season.

EME (moonbounce) on 6 and 2 meters is better during periods of low solar 
activity. An active ionosphere plays havoc with 6 meter EME.

Tropospheric propagation is likely influenced by the solar cycle — though 
scientists may not know exactly how. A Maunder Minimum would affect tropo to 
some degree — perhaps by changes in ocean currents. 

Meteor scatter would be unaffected by the solar cycle.
TEP in the tropics would continue despite the low solar flux. It is a robust 

mode.
So VHF contesting would continue through a Maunder Minimum relatively 

unscathed. Es may actually be better than now. Tropo would be different, though 
it is uncertain if it would be better or worse. F2 would be a dim memory on 
6 meters. Aurora would be very rare, but still might make an appearance. EME, 
TEP and meteor scatter would thrive.
3G. Sutcliffe, W9XT, “Contest Tips, Tricks & Techniques,” NCJ, Sep 2009, pp 37-38.

Sean’s Picks
Contest Manager Sean Kutzko, KX9X
All dates/times are in UTC.
State QSO Parties this month: Hawaii, Kansas, Maryland-DC, Ohio
QRP Contests this month: NAQCC Monthly CW Sprint (Aug 10), Flying Pigs’ Run for the 
Bacon (Aug 22)
ARRL UHF Contest (August 6-7): 222 MHz and up is the place to be for this 24 hour 
event. Grab your rig and take to the hills for some great UHF portable operating fun! 
 Exchange is your grid square. 
North American QSO Party, CW (August 6-7): A simple and fun CW contest for all North 
American ops. With a 100 W power limit, tons of activity and an easy exchange (name and 
state or province), this is a great contest for both new and experienced ops that leaves you 
lots of time to enjoy other things on the weekend. 
Worked All Europe, CW (August 13-14): One of the finest events on the Contest Calendar. 
Europe’s biggest on-air affair, WAE includes the exchange of QTC, or a list of other stations 
you’ve worked in the event. EU ops will be looking for your QTC, so please help them out!
CW Ops CW Open (August 20-21): A brand new CW contest! Three operating periods of 
4 hours per period, split over 20 hours. Exchange is a sequential serial number beginning with 
001 and your name. This promises to be a lot of fun. See www.cwops.org for more info on 
this new event!
ARRL Rookie Roundup, RTTY (August 21): Digital modes take center stage in the 
ARRL’s contest for those licensed three years or less. Getting on RTTY is easier than ever; 
Rookies work everybody, Old-Timers work and mentor the Rookies. RYRYRY!
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Maty Weinberg, KB1EIB  Special Events  events@arrl.org

SPECIAL EVENTS
Contact these stations and help commemorate history. Many provide a special QSL card or certifi cate!

Jul 23-Jul 24, 1200Z-2100Z, W8P, 
Warren, OH. Warren Amateur Radio Associa-
tion. Packard Auto Show Special Event. 14.325 
7.235. Certificate. Jacqueline Clay, KD8DNE, 
PO Box 809, Warren, OH 44482.
Jul 27-Aug 8, 0200Z-0200Z,SJ22S, 
Rinkaby, Sweden. 22nd World Scout Jamboree. 
80 40 20 15 10 6 m local VHF/EchoLink 
(434.750) SSB CW FM SSTV and PSK31. 
QSL. Jim Rooney, N4JJR, 10138 Granite Hill 
Dr, Parker, CO 80134. www.worldscout
jamboree.se; www.qrz.com/db/sj22s
Aug 2-Aug 3, 2100Z-0100Z, KD8KDP, 
Saginaw, MI. Saginaw County ARES. National 
Night Out. 14.260 7.260. Certificate. Dave 
Schneider, 7680 Krisdale Dr, Saginaw, MI 
48609. ares.saginawradio.com/scares_
news.htm
Aug 3-Aug 7, 1500Z-2300Z, W7JVO, 
Redmond, OR. High Desert Amateur Radio 
Group. Deschutes County Fair & Rodeo. 
14.240 14.028 7.080 14.070 PSK. Certificate. 
HiDARG, PO Box 723, Bend, OR 97708. 
SSB CW Digital. www.hidarg.org
Aug 5-Aug 7, 2200Z-1800Z, W1AW/5, 
Taos, NM. 2011 ARRL Rocky Mountain Divi-
sion Convention. 21.355 14.255 7.255 3.855. 
QSL. ARRL, W1AW/5, 225 Main St, Newing-
ton, CT 06111. 80 40 20 15 m SSB CW and 
digital depending on time of day and propaga-
tion. Frequencies ending in “5” for 5th district 
(NM). www.2011convention.org
Aug 5-Aug 8, 1200Z-1200Z, W8B, Cop-
per Harbor, MI. The Lone Wolfe Pack High 
Frequency Amateur Radio Society. Brockway 
Mountain Special Event. 50.125 29.600 18.140 
14.320. QSL. John Ponchaud, 325 Carpenter 
Road, Crystal Falls, MI 49920. Near Copper 
Harbor, Michigan, Grid Square EN67. Will be 
operating 160 meters through 440 MHz all 
modes. john-ab8ko@sbcglobal.net
Aug 5-Aug 8, 1400Z-2300Z, KØH, 
Coralville, IA. Iowa City Amateur Radio Club. 
Hooverfest. 14.260 14.070 21.300 21.070. 
QSL. Iowa City Amateur Radio Club/KØH, 
PO Box 4, Iowa City, IA 52244. Phone, PSK 
and some CW. www.icarc.org
Aug 5-Aug 8, 1500Z-2200Z, K8BLP, 
Twinsburg, OH. Triangle Amateur Radio Club 
Inc. Twins Day Festival, The World’s Largest 
Gathering of Identical Twins. 21.250 18.130 
14.260 7.210. QSL. Richard, Box 30, East 
Liverpool, OH 43920. Operators welcome.
Aug 6, 1300Z-2200Z, W9B, Sheboygan, 
WI. Sheboygan County Amateur Radio Club. 
Brat Days 28.380 14.240 7.240. Certificate & 
QSL. John Draves, 1225 Carmen Ave, 
Sheboygan, WI 53081.
Aug 6, 1400Z-2200Z, WØR, Red Wing, 
MN. Hiawatha Valley Radio Club. River City 
Days. 147.300 14.300 21.300. Certificate. Bill 
Eichenlaub, 1966 Launa Ave, Red Wing, MN 
55066.
Aug 6-Aug 7, 1400Z-0400Z, K1CG, Port 
Angeles, WA. Coast Guard CW Association. 
USCG 221st Birthday. 21.052 14.052 7.052 
3.552. QSL. Fred Goodwin, 424 N Bagley Ck 
Rd, Port Angeles, WA 98362. K1CG will be 
operated by several different stations across 
the country starting on the East Coast and 
moving west from 1400Z to 0400Z.
Aug 6-Aug 7, 1600Z-2359Z daily, N6P, 
Point Reyes, CA. Valley of the Moon Amateur 
Radio Club. Point Reyes Lighthouse Activation. 
14.270 7.270 PSK31 14.070 7.035. QSL. 

Ken McTaggart, N6KM, 402 4th St E, Sonoma, 
CA 95476. vomarc.org
Aug 7-Aug 15, 0000Z-0000Z, N6L, 
Mineral, CA. Area Amateurs. 95th Anniversary 
of Lassen Volcanic National Park. 14.244 10-
40 m. QSL. K6LSN, 5921 Cedars Rd, Redding, 
CA 96001. lassenbirthday.blogspot.com
Aug 10-Aug 14, 1300Z-2100Z, W9S, 
Sycamore, IL. Kishwaukee Amateur Radio 
Club. 54th Annual Northern Illinois Steam 
Power Show & Threshing Bee. 14.268 7.268 
7.042 3.988. Certificate. Bob Yurs, W9ICU, 
1107 Commercial St, Sycamore, IL 60178. 
www.kish-club.org
Aug 11-Aug 14, 2000Z-2000Z, NU6DE, 
Los Gatos, CA. Pacific Area Naturists Amateur 
Radio Society. Naturist Society Western Gath-
ering 2011. 28.465 21.365 14.265 7.265. 
Certificate & QSL. Jim Campbell, PO Box 
232445, Encinitas, CA 92023. Operation 
dependent on activities. www.inaro.com
Aug 11-Aug 21, 1100Z-0300Z, WØISF, 
Des Moines, IA. Madison County DX Club. 
Iowa State Fair. 14.250 7.250 146.520. QSL. 
Mark Mease, 2989 Truro Rd, Truro, IA 50257. 
Will operate at various times throughout the 
fair; 20 40 and whatever bands are open. 
mmease@netins.net
Aug 12-Aug 14, 1400Z-0000Z, N7C, 
Window Rock, Navajo Nation, AZ. Navajo 
Amateur Radio Club. Navajo Code Talkers Day. 
20 40 m 14.265 7.265. QSL. Herbert Goodluck, 
N7HG, PO Box 3611, Window Rock, AZ 
86515. www.qrz.com/db/n7c
Aug 13-Aug 14, 0000Z-1700Z, N6T, 
Santa Rosa, CA. Sonoma County Radio 
Amateurs. Sonoma County Radio Amateurs 
Mini DX to CM79. 144.200 50.120 50.091 
14.250. QSL. SCRA, PO Box 116, Santa Rosa, 
CA 95402. www.sonomacountyradio
amateurs.com
Aug 15-Aug 17, 1700Z-1700Z, W2S, 
Fishkill, NY. WB2LQF. 42nd Anniversary of the 
1969 Woodstock Festival. 14.034 7.034. 
Certificate. Stan Levandowski, 6 Chatham Ct, 
Fishkill, NY 12524. Single-station, single-
operator, QRP CW-only. wb2lqf@arrl.net
Aug 19-Aug 22, 0000Z-2359Z, K6A, 
San Pedro, CA. US Coast Guard Auxiliary. 
International Lighthouse Weekend. 14.285 
7.290 3.885 1.840. QSL. Jason Gant, W6AUX, 
PO Box 15937, Long Beach, CA 90815. 
n6aux@uscgauxiliary.org
Aug 19-Aug 28, 1500Z-2200Z, W9IMS, 
Indianapolis, IN. Indianapolis Motor Speedway 
Amateur Radio Club. Red Bull Indianapolis GP. 
21.340 14.240 7.240 3.840. Certificate & QSL.* 
W9IMS, PO Box 30954, Indianapolis, IN 
46230. Must work all three races in one year 
for certificate. www.qrz.com/db/W9IMS
Aug 20, 1400Z-2000Z, W4K, 
Hopkinsville, KY. Local Amateur Radio 
Operators. Anniversary of the “Kelly Little 
Green Men.” 21.300 14.260 7.250 3.915. 
Certificate. Jerry Holt, 7585 Hopkinsville-
Mt Zoar Rd, Hopkinsville, KY 42240. Operating 
from the site that “Little Green Men” invaded 
the little community of Kelly, KY and terrified 
the local people on August 21, 1955.
Aug 20, 1400Z-2100Z, W8LKY, Alliance, 
OH. Alliance Amateur Radio Club. Carnation 
Days. 21.250 14.045 7.240 7.045. Certificate. 
AARC-W8LKY, PO Box 3344, Alliance, OH 
44601. www.w8lky.org

Aug 20, 1400Z-2200Z, WØKY, Kearney, 
NE. Midway Amateur Radio Club. 151st Anni-
versary of the Pony Express Reride. 14.270 
7.280. Certificate. Midway ARC, PO Box 1231, 
Kearney, NE 68848. w0ky.kearney.net
Aug 20, 1500Z-2100Z, KCØQNI, 
Oelwein, IA. Rural Iowa Amateur Radio Club. 
Oelwein Railroad Days, Celebration of Chicago 
Great Western Railroad. 7.285 7.240 3.980 
147.345. QSL. Jerry Clark, 18 10th Ave NW, 
Oelwein, IA 50662. www.ruraliowaares.com
Aug 20-Aug 21, 0001Z-2359Z, AF6TS, 
Punta Gorda, CA. AF6TS. Lost Coast DXpedi-
tion to Punta Gorda Lighthouse for Interna-
tional Lighthouse Weekend. 21.200-21.450 
14.150-14.350 7.125-7.300 3.600-4.000. QSL. 
Tyrel Carver, PO Box 8134, Eureka, CA 95502. 
af6ts@arrl.net
Aug 20-Aug 21, 1100Z-1800Z, W2GSB/
LT, Ocean Beach, NY. The Great South Bay 
Amateur Radio Club. International Lighthouse 
Lightship Weekend Fire Island Lighthouse 
Station. 14.255 14.070 7.175 3.850. Certificate. 
W2GSB Lighthouse, PO Box 1356, West 
Babylon, NY 11704. Guest operators welcome; 
info@gsbarc.org, www.gsbarc.org
Aug 20-Aug 21, 1224Z-1224Z, W9AB, 
Notre Dame, IN. Michiana Amateur Radio Club. 
Michigan City Lighthouse (#US0079) — 
International Lighthouse Lightship Weekend. 
14.225 14.060 7.225 7.040. QSL. W9AB, 
3220 E Jefferson Blvd, South Bend, IN 46615. 
community.michiana.org/marcsite
Aug 20-Aug 21, 1402Z-1621Z, W8USA, 
Grand Rapids, MI. MARA 20th Anniversary. 
Michigan Amateur Radio Alliance. CW 
14.180 7.075 3.550 SSB 14.230 7.230 3.845 
145.230 94.8 PL. Certificate & QSL.* MARA, 
PO Box 670, Comstock Park, MI 49321. 
Do not send envelope; we will supply. 
www.w8usa.org
Aug 21-Aug 28, 1500Z-2359Z, W5C, 
Cedarville, AR. W5BUB. City of Cedarville 
Arkansas 13th Year of Incorporation. 14.240 
7.240. QSL. Ewell D. “Bub” Pendergrass, 
1106 Country Meadow Ln, Cedarville, AR 
72932.
Aug 27, 1200Z-1800Z, W4OVH, Manas-
sas, VA. Ole Virginia Hams. Second Battle of 
Manassas. 14.262 7.262 146.970. QSL. Ole 
Virginia Hams, PO Box 1255, Manassas, VA 
20108. www.w4ovh.net
Aug 27, 1500Z-2300Z, W7SVD, Coro-
nado National Memorial, AZ. Sierra Vista 
Contesting Group. Commemorating establish-
ment of the National Park Service August 25, 
1916. SSB 28.350 21.285 14.275 7.225 CW 
21.050 14.050 7.050 PSK31 21.070 14.070 
7.035 JT65 21.076 14.076 7.076. QSL. 
W7SVD, 1955 Santa Teresa Dr, Sierra Vista, 
AZ 85635. W7SVD/P operating from Mont-
ezuma Pass high in the Huachuca Mountains 
of SE Arizona. W7SVD.net
Aug 28, 1400Z-2100Z, KØASA, Hanover, 
KS. Crown Amateur Radio Association. Hollen-
berg Pony Express Station Festival. 18.085 
14.245 14.045 7.045. Certificate & QSL. 
Crown Amateur Radio Association, 
11551 W 176th Ter, Olathe, KS 66062. 
www.arrlmidwest.org/ponyexpress.html 

*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 Web site.
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VINTAGE RADIO

John Dilks, K2TQN  125 Wharf Rd, Egg Harbor Township, NJ 08234-8501  k2tqn@arrl.org

Radio Amateur Days in Brooklyn
K2TQN

Lloyd Espenschied
New York City, July 9, 1943, Part 2

Brooklyn Children’s Museum
There came into our lives about 1904 

the Brooklyn Children’s Museum, one 
of the greatest institutions ever devised 
for curious, eye-minded, constructive 
children. Austen Curtis became inspired 
there over the collecting of minerals 
and of butterflies. I had been attracted 
by nature displays and then by the little 
library which had books and magazines 
on how to make things, precursors of 
the amateur Modern Electrics and Radio 
News.

The museum became a center of 
attraction for a number of boys in the 
neighborhood, and under the kindly 
and wise supervision of its head, Miss 
[Anna B.] Gallup [Curator], and the 
encouragement of Miss Mary Day Lee 
who devoted all her time to natural 
science and physics, there was built by 
the boys the museum’s amateur wireless 
station. I can still remember climbing 

around on the complicated roof of the 
old mansion house that it was, what had 
been the ancestral home of the historian, 
James Truslow Adams. Austen Curtis, 
and soon thereafter Frank Hart, had most 
to do with this station. I had my own 
station at home, that of my grandfather 
at 1369 Dean Street; Austen Curtis had 
his own in his home at Kingston 
Avenue; and around Pacific Street 
there was James Parker who had a little 
station, and up on St. Marks Avenue was 
Frank Hart with his buzzing outfit.

The Telegraph Wire
As if to bind together all the firmer 

our mutual interest, we boys strung a 
galvanized iron wire over the rooftops 
between our homes and used it both to 
telegraph over and as an extra antenna 
for receiving. This wire extended a 
mile and had on it about six stations, 
including at the southern end the 
Children’s Museum. I remember 
getting from the city authorization for 
crossing the streets with this wire. The 

Borough President was Bird S. Coler, 
and I knew no better than to call upon 
him to get permission I understood to 
be required. The Borough President 
seemed surprised to see me. I was then 
about 16. I don’t remember how I got 
in, unless it was that I knew his son. He 
asked me to sit down while he stepped 
out of the room. I well remember 
my surprise when upon his return he 
seemed uneasy and I discovered that I 
had occupied his chair; - was my face 
red! Truly “fools rush in where angels 
fear to tread!” It seemed the borough 
President did not know quite what was 
required, that he couldn’t write out the 
permit on the spot as I had expected 
him to do. Little did I realize how taken 
aback he was, and yet how kindly. In the 
course of a week or two there came in 
the mail a formal looking paper, a permit 
of some kind which seemed to be the 
necessary authorization. I only wish I 
had preserved it because I cannot now 
imagine what it may have been, legally.

We went ahead and put up the wire. 

Brooklyn Children’s Museum. New antenna on museum building 
composed of 5 wires, 11⁄2 feet apart, 250 feet long and about 85 
feet from the ground. Antenna designed and erected by Frank 
Hart and others during 1907-1908.

GEORGE FLANAGAN, W2KRM

Alma LeRay (rear) and Frank Hart, operate Children’s Museum 
station “CM.”

GEORGE FLANAGAN, W2KRM
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Professional Stations
Station Call Letters
• Brooklyn Navy Yard; Operators 

J.J. Fagan, George Davis, Arthur F. 
Wallace PT

• Unitied Wireless Telegraph Company, 
42 Broadway, NY; Operators Duffy, 
Thurston et al; Chief H.J. Hughes NY

• Brighton Beach; Bob Marriott’s 
baby, and a lusty one, could 
communicate nights with ships in 
the Caribbean and Gulf of Mexico DF

• Galilee, NJ, with high spark tone. G
• Atlantic City, Young’s Pier; 

 Bob Miller. AX
• Sea Gate, Marconi station, 

 low interrupter tone. SE

At the William St., NY office of the 
Marconi Co. was Bradfield, General 
Mgr., Sammis, Chief Engr., and David 
Sarnoff, office boy! I would call on them 
on a Saturday and get permission to 
visit the repair shop on Front St. where 
the mechanic Brennen held forth. There 
about 1906 I met a young man who had 
the earmarks of a genius, and he proved 
to be one, H.J. Round! [Experimenting 
with the crystal detector Round applied 
a direct current to them and noticed 
that some actually emitted light. Round 
reported this in the February 1907 edition 
of Electrical World. This is the first 
known report of the effect of the light 
emitting diode, LED. Round would go on 
to hold 117 patents. — Ed.]

I look back on those days with 
surprise at our boyish enterprise and at 
what we “got away with.” What started 
me off was the excitation I received in 
that old physics room of Boys High 
School - the school and curriculum of 
which I otherwise disliked. Now, just 
this morning, some 40 years later, am I 
reminded of these early days by another 
one of these boys - H. H. Young, who 
likewise had had his natural curiosity 
appealed to the same circumstances. 
During the intervening years he has 
likewise followed the field of electrical 
communications, unknown to me, but in 
the same Bell System, in the New York 
Telephone Company. Now along has 
come the war upheaval, thrown some of 
the Associated Company engineers into 
the Laboratories, and among them is Mr. 
Young, whereby our trails again cross and 
in this emporium of apparatus, the Bell 
Laboratories! Strange are moving spirits 
and vicissitudes of life, the intersection 
with one’s surroundings and the interplay 
with one’s fellow human beings.

Vintage Hamfests I’m attending: Berry-
ville Hamfest, Berryville, Virginia, Sunday, 
August 7, www.svarc.us/hamfest and the 
Shelby Hamfest, Dallas, North Carolina, 
Saturday and Sunday September 3-4, 
shelbyhamfest.com.

It was supported mainly on 
the chimney tops and along 
the eaves. The most ticklish 
part was the stringing of it 
across the two trolley lines, 
that of Kingston Avenue 
and that of Bergen Street. 
A string was thrown* over 
the trolley line, a stronger 
one pulled in place and 
then the wire attached and 
pulled across, taking care 
that it was prevented from 
sagging down on to the 
live trolley wire. We sat on 
chimney tops hoping we’d 
be sufficiently insulated 
in case the wire did go 
down! (* Upon reading 
this, Austen Curtis reminds 
me that the street crossings 
in some cases were 
accomplished by shooting 
from housetop to housetop 
a light string, by bow and 
arrow - doubtless his own 
resourcefulness.)

It was no stunt to gain entrance to 
apartment houses to string the wire over 
the roofs, for all one did was to ring the 
bell of, say the first-floor tenant and 
then proceed right up, with a coil of 
wire, posing as the electrician attending 
the wiring on the roof. In cases of the 
brownstone front private dwellings the 
gaining of admittance to the roof was 
more difficult; but there were a few 
friends and acquaintances about and 
once on top of one of them, one usually 
could go along for part of a block on 
adjoining roofs, treading lightly lest 
the folks be aroused. The telegraph 
line enabled us to learn Morse code 
in click form, in addition to the buzz 
characterizing wireless telegraphy.

Here, then, from the period of 
about 1905-08 was a little coterie of 
boy enthusiasts in the Bedford section 
of Brooklyn in the early amateur days 
of wireless, who had their own little 
wireless telegraph stations - it was 
before the days of radio telephony 
and broadcasting - with which to 
communicate with each other and 
sometimes bother the Brooklyn Navy 
Yard station; boys who tied themselves 
together with a telegraph line, and who 
had in the nearby Children’s Museum a 
substantial cultural aid and abettor. Of 
course those in responsible charge at the 
Museum never did know the devices we 
resorted to, as “right-of-way men”, to 
get the wire installed over the housetops 
of that residential neighborhood. Here 
are the names and locations of those 
who were on that line. Most of them 
had also an amateur wireless telegraph 
station at one time or another in this 
period of about 1905-1908. Beginning at 
the southern end:

The inventors of coaxial cable, Lloyd 
Espenschied (left) and Herman A. Affel, 
examine sections of coaxial cable. 

GEORGE FLANAGAN, W2KRM

James Parker (seated) and Alma LeRay operating 
station “CM.” All wireless apparatus in the photo was 
installed by 16 year old Frank Hart during October and 
November 1907.

K2TQN COLLECTION

Station Call Letters
• Children’s Museum, Brooklyn Ave. 

and Prospect Pl. CM
• Frank Hart, apt. house south side 

St. Marks Pl. east of Kingston Ave. HA
• Robert Stevenson, 1269 Bergen St., 

north side,middle of block bet.
Brooklyn & Kingston Aves. —

• Austen M. Curtis, 65 Kingston Ave. 
east side bet. Pacific and 
Atlantic Ave OS

• Lloyd Espenschied, 1369 Dean St. XY
• Mrs. Betty Van Reimer, Pacific St., 

north side, east of Brooklyn Ave. BV
• James Parker, 1401 Pacific St., north 

side, bet. Brooklyn and New York 
Aves. JP
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ECLECTIC TECHNOLOGY

Steve Ford, WB8IMY  QST Editor  sford@arrl.org

PACTOR 4 Has Arrived
WB8IMY

At the Ham Radio show in Friedrichshafen, 
Germany last month, SCS unveiled their model 
DR-7800 “P4Dragon” multimode controller, 
which includes the new PACTOR 4 protocol.

If you’re scratching your head over the 
PACTOR moniker, bear with me while I make 
a slight digression. PACTOR is a digital com-
munications protocol invented in Germany in 
the late 1980s by Ulrich Strate, DF4KV and 
Hans-Peter Helfert, DL6MAA. Together they 
founded SCS (Special Communications Sys-
tems GmbH) soon afterward. PACTOR was 
revolutionary because it combined the robust 
nature of AMTOR with the data handling 
ability and ASCII support of packet — hence 
the name. For improved performance on HF 
frequencies, PACTOR added Huffman data 
coding and “memory ARQ,” which minimized 
the number of repeat transmissions required 
for error-free copy.

Amateurs embraced PACTOR in sub-
stantial numbers and it wasn’t long before 
you heard its characteristic chirp-chirp-chirp 
melody on the HF bands. PACTOR soon be-
came the backbone of the popular Winlink HF 
data network and, at the same time, PACTOR 
technology expanded into commercial and 
military markets. PACTOR — or PACTOR 1 
as we call it today — evolved into PACTOR 2 
and eventually PACTOR 3. All of these forms 
of PACTOR are legal for Amateur Radio use 
and all can still be heard on the air today.

You can purchase a PACTOR 1 multi-

mode controller from several manufacturers. 
In addition to PACTOR 1, these units offer 
other modes such as RTTY, packet, CW and 
 AMTOR. To enjoy the benefits of PACTOR 2 
or 3, however, you must purchase the control-
ler from SCS or one of their dealers.

So how is PACTOR 4 and the DR-7800 
different? Functionally, when it is first re-
leased the controller will offer fewer modes 
than current SCS models — just packet 
and PACTOR. More will be coming in the 
future. The big difference is the speed. The 
PACTOR 4 protocol boasts a symbol rate 
of 1800 baud within a 2400 Hz bandwidth 
using 10 speed levels, DBPSK/DQPSK 
(non-coherent, spreading factor 16), BPSK-
32QAM (coherent) and adaptive equalizing. 
All this translates into astonishing throughput 
that is potentially more than double that of 
PACTOR 3. Squeezing that kind of HF digi-
tal performance into a 2400 Hz bandwidth 
required years of painstaking work.

But is PACTOR 4 legal for amateur use on 
the HF bands? Unfortunately, the answer is no.

Below 28 MHz American amateurs 
are restricted to data modes with effective 
symbol rates of 300 baud or less. 
PACTOR 4 exceeds this limit sub-
stantially. On the other hand, since 
Military Auxiliary Radio System 
(MARS) HF operations take place 
outside the amateur bands, they 
aren’t hobbled by that restric-

tion. They’ve been using PACTOR with the 
Winlink network for a number of years, so 
the DR-7800 and PACTOR 4 could prove to 
be a powerful new tool for US amateurs who 
participate in MARS.

If anyone challenges you to name a 
communication advancement pioneered by 
amateurs, now you have something new to 
point to. PACTOR 4 may indeed be a com-
mercial product, but it has a solid Amateur 
Radio pedigree.

SCS Mail
As long as we’re discussing SCS devices, 

Walter, KB6BT, pointed me toward a neat bit 
of free software called SCS Mail. It is avail-
able on the SCS website at www.scs-ptc.
com/news/scsmail/scsmail-2013-small-
and-helpful.

This program allows you to build a simple 
mail system using either a PACTOR modem 
or the SCS tracker TNC (ver 1.1 only). The 
program has some limitations, but if a group of 
hams wanted to set up their own miniature on-
air e-mail network, this may be worth a look. 

DStarChatUSB is available for free downloading 
at www.wb9coy.com/DStarChatUSBSW.html.

If you have a D-STAR radio, there is a new free text 
transfer application available: DStarChatUSB.

DStarChatUSB
If you own an ICOM D-STAR transceiver, in-

cluding the various D-STAR-capable handhelds, 
here is a free Windows application that makes use 
of the rig’s low-speed data stream to easily swap 
text. It even includes a text-to-voice feature! Gene 
Swiech, WB9COY, developed DStarChatUSB for 
public service work, although it has other uses 
as well. In addition to the radio, all you need is 
a computer — desktop, laptop or even a netbook 
as long as it runs Windows XP, Vista or 7. You 
connect your D-STAR radio to the computer via 
a serial-to-USB cable. You’ll find DStarChatUSB 
at www.wb9coy.com/DStarChatUSBSW.html.

The new SCS Model 7800 PRDragon PACTOR 4 controller.
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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

July 15-17
Montana State, Essex*

July 16-17
Arizona State, Williams*

July 23
W0DXCC, Leavenworth, KS*

July 29-30
Oklahoma State, Oklahoma City*
Central States VHF, Irving, TX*

August 5-6
Texas State, Austin*

August 5-7
Midwest Division, Cedar Rapids, IA*
Rocky Mountain Division, Taos, NM*

August 12-14
Pacific Northwest DX, Everett, WA

August 20
West Virginia State, Weston

August 20-21
Alabama State, Huntsville

August 21
Kansas State, Salina

August 28
Western Pennsylvania Section, New Kensington

September 7-10
RV Radio Network Fall Rally, Gordon, WI

September 9-11
Southwestern Division, Torrance, CA

QCWA National, Warwick, RI
September 11

Great Lakes Division, Findlay, OH
September 16-17

W9DXCC, Elk Grove Village, IL
September 16-18

ARRL/TAPR Digital Communications, 
Baltimore, MD
September 17

Roanoke Division, Virginia Beach, VA
September 23-24

SEDCO W4DXCC, Pigeon Forge, TN
September 24

Washington State, Spokane Valley 
September 25

EmComm East, Rochester, NY
October 8

Pacific Northwest VHF, Bend, OR
October 8-9

Florida State, Melbourne
October 9

Connecticut State, Wallingford
*See July QST for details.

Abbreviations
Spr = Sponsor
TI = Talk-in frequency
Adm = Admission

Coming ARRL Conventions

ALABAMA STATE CONVENTION
August 20-21, Huntsville
D F H Q S V
The Alabama State Convention, sponsored by 
the Huntsville Hamfest Assn, will be held at the 
Von Braun Center (South Hall), 700 Monroe St. 
Doors are open Saturday 9 AM-4:30 PM, 
Sunday 9 AM-3 PM. Features include all indoor, 
air-conditioned event with giant new dealer/
manufacturer show; huge flea market 
(Dave Givens, K5RSI, 256-883-2760; 
dagivens@yahoo.com); exhibitors; vendors; 
wide selection of forums (Johnny Winter, KR4F, 
256-534-6785; or Chuck Lewis, N4NM, 
256-539-8950); special guest from ARRL HQ 
Bill Moore, NC1L, Awards Branch Manager; VE 
sessions (10 AM sharp, both days; $15 test 
fee); Hospitality Suites (Friday and Saturday 
eves at the Holiday Inn, located across the 
street from the VBC); DXCC card checking; 
convenient parking ($5); limited RV parking. 
Talk-in on 146.94, 147.3. Admission is $7 
(under 13 free). Tables are $30 (8-ft table and 
1 chair). Contact Charlie Emerson, N4OKL, 
8003 Craigmont Rd, Huntsville, AL 35802; 
256-882-9137; n4okl@arrl.net; 
www.hamfest.org.
Alaska (Fairbanks) — Aug 6 F H R S V
10 AM-5 PM. Spr: Arctic ARC. Bentley Mall, 
32 College Rd. TI: 146.52. Adm: Free. Tables: 
$10 each. Sterling Muth, WL7TV, 912 N Stol Dr, 
North Pole, AK 99705; 907-488-5858; sterling-
muth@hotmail.com; www.kl7kc.com/.
Arkansas (Mena) — Sep 9-10 D F H T V
7 AM-5 PM (both days). Spr: Queen Wilhelmina 
Hamfest Assn. Queen Wilhelmina State Park, 
3877 Hwy 88 W. TI: 146.79 (100 Hz). Adm: 
Free. Tables: Check web site for details. Michael 
Gathright, KC5ZJV, 464 Provo Rd, Lockesburg, 
AR 71846; 870-289-6335; vegathright@gmail.
com; menahamfest.org. 
California (Lincoln) — Sep 10 D R V
7 AM. Sprs: Western Placer ARC, Yuba Sutter 
ARC, River City AR Communications Society. 
McBean Park, Highway 193. TI: 147.36 
(179.9 Hz). Adm: Free. Tables: $20. Jeremy 
Machado, KJ6CQT, Box 1444, Lincoln, CA 
95648; 916-222-4379; kj6cqt@gmail.com; 
www.wparc.org/.
California (Santa Barbara) — Aug 14 
D F H R T V
8:30 AM-3 PM. Spr: Santa Barbara ARC. Elks 
Lodge #613 Picnic Grounds, 150 N Kellogg 
Ave. Contests (ARDF), Santa Barbara Style 
BBQ. TI: 146.79, 223.92 (both 131.8 Hz). 
Adm: Free. Tables: Free. Al Soenke, WA6VNN, 
c/o SBARC, Box 3907, Santa Barbara, CA 
93130; 805-455-7247; fax 805-967-3735; 
wa6vnn@sbarc.org; www.sbarc.org. 

SOUTHWESTERN DIVISION 
CONVENTION
September 9-11, Torrance, California
D H Q R S V
The Southwestern Division Convention (HAM-
CON 2011 – “Communications Around the 
World”), sponsored by the Los Angeles Area 
Council of ARCs, will be held at the Marriott 

while supplies last), handicapped accessible. 
Talk-in on 145.525. Admission is $15 in 
advance, $20 at the door. Tables are $200. 
Contact Jim Pitman, WA6MZV, 2902 Onrado 
St, Torrance, CA 90503; 310-320-4707; 
wa6mzv@att.net; www.hamconinc.org. 
Colorado (Golden) — Aug 21 D F H R S V
8:30 AM-1 PM. Spr: Denver Radio Club. 
Jefferson County Fairgrounds Exhibit Hall, 
15200 W 6th Ave. TI: 145.49, 448.625 (100 Hz). 
Adm: $5. Tables: 8-ft advance $12, door $16. 
Bryan Steinberg, KBØA, 1011 S Foothill Dr, 
Lakewood, CO 80228; 303-987-9596; 
drcfest@w0tx.org; www.w0tx.org. 
Florida (Fort Pierce) — Aug 20 F H Q R S V
Set up 6 AM; public 8 AM-2 PM. Spr: Fort 
Pierce ARC. Indian River State College, 
3209 Virginia Ave. TI: 147.345 (107.2 Hz). 
Adm: $5. Tables: $15 (with electricity), $10 
(without electricity); pre-registration $8 and $12. 
Joe Lenartiene, KD4BTD, c/o WQCS Radio, 
3209 Virginia Ave, Ft Pierce, FL 34981; 
772-462-7815; kd4btdjoe@comcast.net; or 
Pete Amar, KD4SPW, 772-465-5204; 
kd4spw@aol.com; www.qsl.net/w4akh. 
Florida (Tampa) — Aug 20 F H Q R T V
8 AM-1 PM. Spr: Tampa ARC. Tampa ARC 
Clubhouse, 7801 N 22nd St. TARCFest XXVI. 
TI: 147.105 (146.2 Hz). Adm: $2. Tables: $3. 
William Bode, N4WEB, 14302 Capitol Dr, 
Tampa, FL 33613; 813-382-9262; n4web@
hamclub.org; www.hamclub.org. 
Hawaii (Honolulu) — Aug 6 D F H R V
8 AM-12:30 PM. Spr: Emergency ARC. Fleet 
Reserve Assn Branch 46, 891 Valkenburgh St. 
TI: 146.88. Adm: Donation at door. Tables: $5. 
Chris Colquhoun, NH7QH, Box 30315, 
Honolulu, HI 96820; 866-620-0127; 
nh7qh@earchi.org; www.earchi.org.
Illinois (Belvidere) — Sep 10-11 
D F H Q R S T V
6 AM-4 PM (both days). Spr: Chicago FM Club. 
Boone County Fairgrounds, 8791 IL Rte 76. 
Radio Expo 2011, overnight camping. TI: 
146.76 (107.2 Hz), 146.55. Adm: advance $8, 
door $10. Tables: $20. Donald Wondolkowski, 
W9DMW, 29W151 North Ave, W Chicago, IL 
60185; 630-908-2082; cfmc.radioexpo@
yahoo.com; chicagofmclub.org. 
Illinois (Oakwood) — Aug 20 D F R T V
8 AM-1 PM. Spr: Vermilion County ARA. 
Vermilion County Fairgrounds, 11798 County 
Rd 1720 N. TI: 146.82 (88.5 Hz). Adm: $5. 
Tables: $5. Tuck Miller, NF9T, 807 Franklin St, 
Danville, IL 61832; 217-516-8367; 
nf9t@arrl.org; www.vcara-hamfest.info.
Illinois (Peotone) — Aug 7 D F H R T V
6 AM-3 PM. Spr: Hamfesters RC. Will County 
Fairgrounds, 701 S West St. 77th Annual Ham-
fest. TI: 146.52. Adm: advance $6 (with double 
stub), door $8 (with single stub). Tables: $15 
(indoor reserved table). Kerry Nelson, AA9SB, 
3404 Hazel Ln, Hazel Crest, IL 60429; 
708-335-4574; kw_nelson@earthlink.net; 
hamfesters.org. 

Torrance South Bay, 3635 Fashion Way. Doors 
are open Friday 5-8 PM, Saturday 8 AM-5 PM, 
Sunday 8 AM-noon. Features include “Meet & 
Greet” (Friday eve), vendors (61 booths show-
casing the latest radios, accessories and 
gadgets for all your communications and AR 
needs), exhibitors, QSL card checking, forums, 
technical talks and great programs, great 
speakers with topics to interest all levels of 
communications enthusiasts, radio demos, 
W1AW/6 Special Event Station, T-hunting, VE 
sessions (Saturday, 8 AM, $15 test fee), Wouff 
Hong ceremony, breakfast (Sunday, 9 AM, 
$25), luncheon (Saturday, noon, $30), banquet 
(Saturday, 6 PM, $45), convention pins ($5, 

Gail Iannone  Convention and Hamfest Program Manager  giannone@arrl.org

CONVENTION AND HAMFEST CALENDAR
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Indiana (Lafayette) — Aug 21 D F H R T V
8 AM-2 PM. Spr: Tippecanoe ARA. Tippecanoe 
Fairgrounds, Home Ec Bldg, 1401 Teal Rd. 41st 
Annual Hamfest. TI: 147.135 (88.5 Hz). Adm: 
advance $4, door $5. Tables: $5 each. John 
Parker, AB9LE, 30 Guinevere Ct, Lafayette, 
IN 47905; 765-446-7747; fax 509-694-0973; 
ab9le@arrl.net; 
w9reg.org/hamfest/index.htm. 
Indiana (LaPorte) — Aug 20 D F R T
8 AM-3 PM. Spr: Porter County ARC. Allstate 
Radio Club Tower, Rte 35 and Schultz Rd. TI: 
146.775 (131.8 Hz). Adm: $3. Tables: Included 
in admission fee. Matt Lasayko, KC9KUD, 6178 
Lute Rd, Portage, IN 46368; 219-916-4907; 
mlasayko@comcast.net; pcarc.net.
Indiana (Osgood) — Aug 27 F H R
8 AM. Spr: Ripley County ARC. Ripley County 
Fairgrounds, 524 Beech St. 4th Annual Hamfest. 
TI: 441.775, 147.135 (146.2 Hz). Adm: $4. 
Tables: $3. Delbert Felix, WY9L, 114 Harlan St, 
Osgood, IN 47037; 812-756-2470; wy9l.the
bigdog@gmail.com; rcarc.ripleycounty.net. 
Indiana (Spencer) — Aug 27 D F H R S T V
7 AM to 2 PM. Sprs: Owen County ARA and 
Bloomington ARC. Owen County Fairgrounds 
Community Building, 100 S East St. TI: 146.985 
(136.5 Hz). Adm: $5. Tables: First table free. 
Bob Poortinga, K9SQL, 5930 N Maple Grove 
Rd, Bloomington, IN 47404; 812-876-6174; 
fax 812-323-4060; k9sql@arrl.net; 
www.owencountyara.org/. 
Iowa (Glenwood) — Aug 13 D F R
8 AM-1 PM. Spr: Heartland Hams ARC. 
Glenwood Wrestling Club, 501 Tyson. 
TI: 145.29. Adm: $3. Tables: $5. Donald Brown, 
ACØTS, 53243 260th St, Glenwood, IA 51534; 
712-526-2080; don_jean_2000@yahoo.com; 
heartlandhams.org. 

KANSAS STATE CONVENTION
August 21, Salina
D F H R S V
The Kansas State Convention, sponsored by 
the Central Kansas ARC, will be held at the 
Salina Bicentennial Center, 800 The Midway. 
Doors are open 8 AM-4 PM. Features include 
large indoor air-conditioned flea market; major 
vendors; forums; meetings; VE sessions 
(8:30-10 AM); DXCC, WAS, and VUCC card 
checking; special guest from ARRL HQ Chuck 
Skolaut, KØBOG, Field and Regulatory Corre-
spondent; handicapped accessible; refresh-
ments. Talk-in on 147.03, 443.9. Admission is 
$5. Tables are $15 (commercial or flea market; 
includes electricity if requested, and 1 admis-
sion ticket per table). Contact Ron Tremblay, 
WAØPSF, 112 N Douglas Dr, Salina, KS 67401; 
785-827-8149; rtremblay@cox.net; 
www.centralksarc.com.
Kentucky (Lawrenceburg) — Aug 14 
D F H R S T V
8 AM-3 PM. Spr: Bluegrass ARS. American 
Legion Post #34, 745 W Broadway. Special 
Event MARS Station, State Emergency Ser-
vices Response Vehicle. TI: 145.39 (107.2 Hz), 
146.67. Adm: advance $5, door $6. Tables: 
advance $15, door $25. Jeanie Dalton, 
KB8QLC, Box 24188, 342 Stoneybrook Dr, 
Lexington, KY 40517; 859-619-8164; jeanie@
insightbb.com; www.BluegrassARS.org.
Kentucky (Shepherdsville) — Sep 10 
D F H R S T V
6:30-11:30 AM. Spr: Greater Louisville Hamfest 
Assn. Paroquet Springs Conference Centre, 
395 Paroquet Springs Dr. TI: 146.7 (79.7 Hz). 
Adm: advance $6, door $7. Tables: $10. Bob 
Myers, c/o Greater Louisville Hamfest Assn, 
Box 34444, Louisville, KY 40232-4444; 
502-935-6710; lsrh@louisvillehamfest.com; 
louisvillehamfest.com. 

Louisiana (Leesville) — Aug 13 
D F H R S T V
7:30 AM-2 PM. Spr: West Central Louisiana 
ARC. Louisiana Forestry Festival Fairgrounds, 
Nolan Trace (Hwy 8W). 35th Annual Hamfest. 
TI: 145.31 (203.5 Hz), 146.52, 144.39. Adm: $5. 
Tables: $5. Josie Jacobs, W5JPJ, 12326 Lake 
Charles Hwy, Leesville, LA 71446; 337-329-
0734; w5jpj@cebridge.net; www.wclarc.com.
Maine (Milo) — Aug 13 D H R T V
8 AM-noon. Spr: Piscataquis ARC. Penquis 
Valley High School, 37 W Main St. TI: 147.21 
(71.9 Hz), 147.15 (103.5 Hz). Adm: $5. 
George Dean, WA1JMM, 39 Railroad Ave, 
Brownville, ME 04414; 207-441-6112; 
wa1jmm@roadrunner.com; k1pq.org. 
Maryland (Westminster) — Aug 21 D F H R T
8 AM-1 PM. Spr: Carroll County ARC. Carroll
County Agriculture Center, 706 Agriculture 
Center Dr. 12th Annual Tailgate Fest. TI: 145.41 
(114.8 Hz). Adm: $5. Steve Beckman, N3SB, 
2145 Bethel Rd, Finksburg, MD 21048; 
410-876-1482; n3sb@qis.net; qis.net/~k3pzn. 
Massachusetts (Adams) — Aug 28 D F R T V
Set up 7 AM; public 8 AM-2 PM. Spr: Northern 
Berkshire ARC. Adams Agricultural Fair-
grounds, Rte 8. HF and Satellite demos. TI: 
146.91 (162.2 Hz). Adm: $5. Tables: $10. 
Tim Ertl, KE3HT, 128 Hale St, Dalton, MA 
01226; 413-822-7075; hamfest@nobarc.org; 
www.nobarc.org/hamfest.htm.
Massachusetts (Cambridge) — Aug 21. Nick 
Altenbernd, KA1MQX, 617-253-3776 (9 AM-
5 PM); w1gsl@mit.edu; www.swapfest.us.
Michigan (Lapeer) — Aug 14 D F H R V
8 AM-noon. Spr: Lapeer County ARA. Lapeer 
County Center Building, 425 County Center Dr. 
TI: 146.62 (100 Hz). Adm: $5. Tables: $10. Bill 
Miller, KD8VP, 3605 Pratt Rd, Metamora, MI 
48455; 810-797-5329; kd8vp@arrl.net; 
w8lap.com. 
Michigan (Owosso) — Aug 27 D F R S V
8 AM-noon. Spr: Shiawassee ARA. Baker 
College Welcome Center, 1309 South M-52. 
Trunk sales in parking lot. TI: 147.02 (100 Hz). 
Adm: $2. Tables: $3 (inside), $2 (parking spot 
sales). Don Warner, WB8GUS, 10008 Lehring 
Rd, Byron, MI 48418; 810-599-0729; 
wb8gus@arrl.net; www.w8qqq.org/. 
Michigan (Wyoming) — Sep 10 D F H R T V
8 AM-1 PM. Spr: Grand Rapids ARA. 
Home School Bldg, 5625 Burlingame Ave SW. 
TI: 147.26 (94.8 Hz), 146.52. Adm: advance $5, 
door $6. Tables: $8 (6-ft, inside). Rich Douglas, 
KC8NKA, Box 3282, Grand Rapids, MI 49501; 
616-531-6218; kc8nka@arrl.net; 
www.grahamfest.org. 
Minnesota (Rush City) — Sep 10 H R T
9 AM-noon. Spr: East Central Minnesota ARC. 
Rush City High School, 51001 Fairfield Ave. 
19th Annual Rush City Radio Rendezvous, 
ARES information. TI: 145.33 (146.2 Hz). 
Adm: Free. Tables: Free. John O’Brien, KØDEH, 
Second and Field Ave, Rush City, MN 55069; 
320-358-4676; lj@ecenet.com; ecmarc.org. 
Minnesota (Worthington) — Sep 10 
F H R S V
9 AM-4 PM. Sprs: Worthington ARC, Iowa 
Great Lakes ARC, Northwest Iowa ARC. 
 Hickory Lodge, 2015 N Humiston Ave. Northern 
Plains Regional Radio Council Hamfest. TI: 
146.67 (141.3 Hz). Adm: Free. Tables: $5 each. 
Rick Hansen, KDØBJY, 201 Hagge St, 
Worthington, MN 56187; 507-372-7113; 
nprrc@yahoo.com; www.nprrc.org. 
Missouri (Joplin) — Aug 26-27 
D F H Q R S V
Friday 4-9 PM; Saturday 8 AM-1 PM. Spr: 
Joplin ARC. Holiday Inn Convention Center, 
3615 Hammons Blvd. 22nd Annual Hamfest. TI: 
147.21. Adm: advance $6, door $8. Tables: $10. 
Jim Johannes, NØZSQ, c/o JARC, Box 2983, 

Joplin, MO 64803-2983; 417-437-9547; fax 
417-347-9412; jimjohannes@sbcglobal.net; 
www.joplin-arc.org. 
Missouri (O’Fallon) — Aug 14 D F R V
8 AM-1 PM. Spr: St Charles ARC. Elks Lodge, 
1163 Tom Ginnever Ave. TI: 146.67. Adm: $3. 
Tables: $12. Patrick Stueck, KDØIGO, 1495 
Brittany Cove, St Charles, MO 63304; 
636-487-3933; hamfest@wb0hsi.org; 
www.wb0hsi.org. 
New Jersey (Bergenfield) — Aug 13 D H R
8 AM-4 PM. Spr: Boy Scout Troop 139/Ventur-
ing Crew 7373. Conlon Hall, 19 N William St. TI: 
146.955 (141.3 Hz), 146.52. Adm: $5 (includes 
pancake breakfast). Tables: $20 for 1, $35 for 2, 
$10 for each additional. Gordon Beattie, 
W2TTT, 29 N Washington Ave, Bergenfield, NJ 
07621; 201-314-6964; fax 201-387-8896; 
w2ttt@arrl.net. 
New Jersey (Haledon) — Aug 20 D F H R T
Set up 6 AM; public 8 AM. Spr: Ramapo Moun-
tain ARC. Camp Veritans, 225 Pompton Rd. 
35th Annual Ham Radio and Computer Flea 
Market. TI: 146.49, 446.175 (both 107.2 Hz). 
Adm: $5. Tables: $12 (inside); $10 tailgate 
space. Ronald Smith, N2MSV, c/o RMARC, 
Box 364, Oakland, NJ 07436; 201-891-4967; 
n2msv@arrl.net; www.qsl.net/rmarc. 
New Jersey (Tinton Falls) — Sep 10 
D F H R T V
Set up 7 AM; public 8 AM. Spr: Garden State 
ARA. Monmouth Adult Education Community 
(MAECOM), 100 Tornillo Way. TI: 448.125 
(141.3 Hz), 147.045 (67 Hz). Adm: $5 per 
carload (free with coupon). Tables: $15 
(first parking space); $10 each (second thru 
fifth space). Frank Wroblewski, W2XYZ, 
450B Cheshire Ct, Lakewood, NJ 08701; 
732-942-7705; w2xyz@arrl.net; 
www.gardenstateara.org. 
New Jersey (Toms River) — Aug 14 
D F H R T V
7 AM-noon. Spr: Jersey Shore ARS. Riverwood 
Park, Riverwood Rd. TI: 146.91 (127.3 Hz). 
Adm: $5. Tables: $15. Don McGlaughlin, 
K2HCW, Box 811, Ocean Gate, NJ 08740; 
732-237-9448; k2hcw@comcast.net; 
jsars.org. 
New York (Ballston Spa) — Sep 10 
D F H R T V
Set up Friday 6-8:30 PM; public Saturday 
7 AM-3 PM. Spr: Saratoga County RACES 
Assn. Saratoga County Fairgrounds, Prospect 
Ave. 26th Annual Hamfest, foxhunt. TI: 147.0 
(91.5 Hz), 147.24. Adm: $5 (includes 1 8×8 
tailgating spot). Tables: $5. Darlene Lake, 
N2XQG, 314 Loudon Rd #84, Saratoga 
Springs, NY 12866; 518-587-2385; 
dar@saratogaspringsny.us; k2dll.net.
New York (Howard) — Aug 13 D F H R T V
8 AM-noon. Spr: Keuka Lake ARA. Howard 
Community Building, 7481 Hopkins Rd. TI: 
145.19. Adm: $5. Tables: Free. Roy Koehler, 
KB2WXV, 37 Carrington St, Avoca, NY 14809; 
607-566-3688; hamfest@xdrcertified.com; 
klara.us. 
New York (Medina) — Aug 13 D F H R V
8 AM. Spr: Orleans County ARC. Ridgeway Fire 
Hall, 11392 Ridge Rd (Rte 104). TI: 145.27. 
Adm: $5. Tables: $5. Terry Cook, KC2JKU, 
14069 W County House Rd, Albion, NY 14411; 
585-589-6362; kc2jku@ocarc.us; 
www.ocarc.us. 
New York (Westmoreland) — Aug 13 
D F H R S T
Set up 7 AM; public 8 AM-2 PM. Spr: Rome RC. 
Westmoreland Fire Station, 100 Station Rd. 
58th Annual Hamfest. TI: 146.88 (151.4 Hz). 
Adm: $5. Tables: $5. James Gelose, AC2DB, 
128 Seventh Ave, Frankfort, NY 13340; 
315-717-6684; ac2db@yahoo.com; 
www.romeradioclub.com.
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North Carolina (Dallas) — Sep 3-4 
D F H Q R S V
Saturday 8 AM-5 PM, Sunday 8 AM-2 PM. 
Spr: Shelby ARC. Dallas (Biggerstaff) Park, 
144 Leisure Ln. 55th Shelby Hamfest. TI: 
146.88, 147.12. Adm: advance $6, door $8. 
Tables: $70. Ben Melvin, KM4C, 902 Henry St, 
Kings Mountain, NC 28086; 704-739-2583; 
ben@kmse.com; shelbyhamfest.com.
North Dakota (West Fargo) — Aug 20 
F H Q R S V
8 AM-2 PM. Spr: Red River Radio Amateurs. 
Red River Valley Fairgrounds, 1805 W Main 
Ave. TI: 145.35, 146.76, 147.255, 444.875 
(123 Hz). Adm: $7. Tables: $15. Tim Gooding, 
KDØYX, 421 12th Ave E, W Fargo, ND 58078; 
701-282-6630; kd0yx@cableone.net; 
www.rrra.org. 
Ohio (Cambridge) — Aug 28 D F H R T V
8 AM-1 PM. Spr: Cambridge ARA. Pritchard 
Laughlin Civic Center, 7033 Glenn Hwy. 
Hamfest and Computer Show, ARRL forum. 
TI: 146.85 (91.5 Hz). Adm: $5. Tables: $10. 
Lyn Alfman, N8IMW, 1975 N Moose Eye Rd, 
Norwich, OH 43767; 740-872-3888; 
lynalfman@aol.com; www.w8vp.org.
Ohio (Cortland) — Aug 21 D F H R T V
8 AM-2 PM. Spr: Warren ARA. Trumbull County 
Fairgrounds, 899 Everett Hull Rd. 55th Annual 
Hamfest. TI: 146.97. Adm: $6. Tables: $6. 
Jacqueline Clay, KD8DNE, Box 809, 
Warren, OH 44482; 440-636-2560; 
kd8dne@yahoo.com; groups.yahoo.com/
group/WARA_HAMFEST. 
Ohio (Friendship) — Aug 20 D F H R T
8 AM-1 PM. Spr: Portsmouth RC. Nile Twp 
Community Building, 12215 US Rte 52. Equip-
ment Auction. TI: 145.39 (136.5 Hz). Adm: $5. 
Tables: Free as long as they last inside. 
Gary Stephenson, WW8O, 3763 Grace St, 
New Boston, OH 45662; 740-285-0944; 
ww8o@arrl.net. 
Pennsylvania (Matamoras) — Aug 14 
D F H R T
8 AM. Spr: Tri-State ARA. Matamoras Airport 
Park (South Pavillion), 9th St Extension. 
TI: 145.35 (100 Hz). Adm: $5. Tables: $15. 
Tom Olver, W2TAO, Box 711, Sparrowbush, NY 
12780; 570-486-6773; tristateara@gmail.com; 
www.k3tsa.com. 

WESTERN PENNSYLVANIA 
SECTION CONVENTION
August 28, New Kensington
D F H R S T
The Western Pennsylvania Section Conven-
tion, sponsored by the Skyview Radio Society, 
will be held at the Skyview Radio Society 
Clubhouse Grounds, 2335 Turkey Ridge Rd. 
Doors are open 8 AM-3 PM. Features include 
50th Annual Swap ’n Shop; tailgating; VUCC/
WAS card checking; breakfast and lunch 
served; “Skyview Jam” (musicians bring your 
instruments); bring your high performance or 
antique cars for the Skyview Car Show. 
Talk-in on 146.64 (131.8 Hz). Admission is $5. 
Tables are $5. Contact Rich Newbould, 
K3RWN, 3179 Churchview Ave, Pittsburgh, 
PA 15227; 412-951-8484; k3rwn@arrl.net; 
www.skyviewradio.net. 
Pennsylvania (Sinking Spring) — Aug 13 
D F H R T V
Set up 7 AM; public 8 AM-noon. Spr: Reading 
RC. Heritage Park, Clematis Ave. TI: 146.91 
(131.8 Hz). Adm: $1 (nonham spouses and 
under 18 free). Tables: $2 per seller (tailgate or 
bring your own tables). Harry Hoffman, W3VBY, 
104 Evans Ave, Sinking Spring, PA 19608; 
610-678-8976; harryhoffmanjr@juno.com; 
www.readingradioclub.org. 

Pennsylvania (Stroudsburg) — Sep 10 
D F H R S T V
8 AM-2 PM. Sprs: Eastern Pennsylvania ARA 
and Pocono ARK. Stroudsburg Intermediate 
School, 1198 Chipperfield Dr. 11th Annual 
Pocono Area Hamfest. TI: 147.045 (131.8 Hz). 
Adm: $6. Tables: $10. Jerry Truax, N3SEI, 
Box 756, Bartonsville, PA 18321; 
570-620-9080; fax 570-620-1089; 
cameras@ptd.net; www.arvelo.net/N2MZZ/
graphics/2011hamfestflyer2.wps.pdf. 
Pennsylvania (Uniontown) — Sep 3 
D F H R T
8 AM-3 PM. Spr: Uniontown ARC. Uniontown 
ARC Clubhouse, 433 Old Pittsburgh Rd. 62nd 
Annual Gabfest, Homing Pigeons demonstrat-
ed (courtesy of John, N3DYZ). TI: 147.045 
(131.8 Hz). Adm: Free. Tables: Free. John Wayt, 
WA3YT, 101-A De Lafayette St, Perryopolis, PA 
15473; 724-736-0220; wa3yt@arrl.net; 
www.w3pie.org. 

QCWA NATIONAL CONVENTION
September 9-11, Warwick, Rhode Island
H Q S
The QCWA National Convention, sponsored by 
the Quarter Century Wireless Assn, will be held 
at the Crowne Plaza at the Crossings, 
801 Greenwich Ave. Doors are open Friday 
8 AM-10 PM, Saturday 8 AM-5 PM, Sunday 
8 AM-noon. This year’s event is open to all 
hams (QCWA membership not required). 
Features include Meet and Greet (Friday 6-
11 PM, $29.50); special guest speakers ARRL 
President Kay Craigie, N3KN and FCC’s retired 
Special Counsel Riley Hollingsworth, K4ZDH; 
exciting variety of tours and activities; forums 
(QRP, Vintage Radio Museum, HandiHams, 
and more); Tangier Island 2011 IOTA DXpedi-
tion; QSL card checking; QCWA membership 
meeting; banquet dinner dance (Saturday, 
6-11 PM, $47.50); farewell breakfast (Sunday, 
8 AM, $24). Talk-in on 146.6. Admission is $35 
(members), $7.50 (spouses), $20 (non-mem-
bers), $5 (students). Contact Diane Swenson, 
299 Wattaquadock Hill Rd, Bolton, MA 01740; 
978-779-6468; dmswenson52@comcast.net; 
qcwa.org.
Texas (Gainesville) — Aug 27 D F H R T V
7 AM-1 PM. Spr: Cooke County ARC. Gaines-
ville Civic Center, 311 S Weaver St. 19th Annual 
Hamfest. TI: 147.34, 442.775 (both 100 Hz). 
Adm: advance $6, door $8. Tables: $8. 
James K. Floyd, N5ZPU, 1704 E California St, 
Gainesville, TX 76240; 940-668-7511; 
jfloyd54@swbell.net; 
www.gainesvillehamfest.org. 
Vermont (St Albans) — Aug 20 D F H R T V
9 AM-3 PM. Spr: St Albans ARC. VFW Post 
#758, 353 Lake St. TI: 145.23 (100 Hz). Adm: 
$5. Tables: $5. Arnold Benjamin, N1ARN, 1420 
Rice Hill Rd, Franklin, VT 05457; 802-309-0666; 
n1arn@yahoo.com; www.starc.org.

PACIFIC NORTHWEST 
DX CONVENTION
August 12-14, Everett, Washington
D H Q R S
The Pacific Northwest DX Convention, spon-
sored by the Western Washington DX Club, will 
be held at the Everett Holiday Inn, 3105 Pine 
St. Doors are open Friday 3-7 PM, Saturday 
7:30 AM-4 PM, Sunday 8 AM. Features include 
hospitality suites (Friday, 8 PM-midnight, Satur-
day 10 PM-2 AM); commercial exhibits; South 
Orkney Island DXpedition by N6MZ; Saba 
Island DXpedition by K4UEE; QRP contesting 
and DXing from the Pacific Northwest by 
K6UFO; ARRL forum; special guest Ward 
Silver, NØAX; DXCC card checking; Saturday 
dinner banquet (7 PM, $40; no-host cash bar 

6-7 PM); Sunday brunch (8-11 AM, $25). Regis-
tration fee is $30. Contact Denny Bowman, 
W7SNH, 6916 160th St SW, Edmonds, WA 
98026; 425-745-6149; w7snh1@gmail.com; 
www.wwdxc.org/convention.
Washington (Kent) — Aug 27 F H R T
9 AM-1 PM. Spr: Highline ARC. Gates and 
Controls, 6506 S 209th St, #102. TI: 146.66 
(103.5 Hz). Adm: Free. Tables: $10 per space. 
Dennis Reanier, W7UBA, 204 S Normandy Rd, 
Burien, WA 98148; 206-241-6812; 
w7uba@juno.com; www.highlinearc.org.
Washington (Spanaway) — Aug 13 D F H R V
9 AM-1 PM. Spr: Radio Club of Tacoma. Bethel 
Junior High School, 22001 38th Ave E. TI: 
147.28 (103.5 Hz), 147.5. Adm: $5. Tables: 
$20 (non-commercial), $30 (commercial), 
$5 per helper. Larry Watson, KD4VOM, 2708 
295th St S, Roy, WA 98580; 253-843-2190; 
royretreat@mailcan.com; w7dk.org. 
West Virginia (Huntington) — Aug 13 
D F H Q R S V
8:30 AM-1 PM. Spr: Tri-State ARA. Veterans 
Memorial Field House, 2590 5th Ave. Hamfest 
and Computer Show. TI: 146.76 (131.8 Hz). 
Adm: $6. Tables: $10. Judy Taylor, WD8EOP, 
3003 Wallace Cir, Huntington, WV 25705; 
304-525-4237; bdsjudy@wvdsl.net; 
www.qsl.net/tara. 

WEST VIRGINIA STATE 
CONVENTION
August 20, Weston
D F H Q R S T V
The West Virginia State Convention 
(53rd Annual Event), sponsored by the West 
Virginia State Amateur Radio Council, will be 
held at the WVU Convention Center – Jack-
son’s Mill 4-H Conference Center, 160 WVU 
Jackson Mill. Doors are open 8 AM-10 PM. 
Features include flea market; vendors; auction; 
forums; talk-in station; special guest speaker 
from ARRL HQ Steve Ford, WB8IMY, QST 
Editor/ARRL Publications Manager; ARES, 
DXCC, MARS, QCWA, NTS Net Meetings; VE 
sessions; awards; lodging, camping and meals 
on site (reservations required; Ann Rinehart, 
KA8ZGY, 304-768-9534). Talk-in on 145.39, 
147.88. Admission is $8. Contact Bob West, 
WA8YCD, 883 Goshen Rd, Morgantown, 
WV 26508; 304-291-0418 (home), 
304-672-6381 (cell); wa8ycd@hotmail.com; 
www.qsl.net/wvsarc.
Wisconsin (Baraboo) — Aug 27 D F H R V
8 AM-1 PM. Spr: Yellow Thunder ARC. Elks 
Club Lodge, 623 Broadway St. 15th Annual 
Circus City Swapfest. TI: 147.315 (123 Hz). 
Adm: $5. Tables: $10. Thomas Harrison, 
N9PQJ, E7983 E Lake Virginia Rd, Reedsburg, 
WI 53959; 608-963-0762; n9pqj@arrl.net; 
www.yellowthunder.org. 

RV RADIO NETWORK FALL RALLY
September 7-10, Gordon, Wisconsin
F H R S V
The RV Radio Network Fall Rally, sponsored by 
the RV Radio Network, will be held at the Happy 
Ours RV Park, 14627 S East Mail Rd. Features 
include flea market, Amateur Radio demonstra-
tion, Special Event Station (Saturday, 10 AM-
2 PM), VE sessions (Saturday), lots of fun and 
events are being planned. Talk-in on 145.49 
(110.9 Hz). Rally fee is $30 per person (includes 
pancake breakfast, biscuit and gravy breakfast; 
one supper and one catered meal). Camping 
rate is $20 per night (reserve, 715-376-2302). 
Contact Marshall Kiel, KF9SU, 7843 Dixie Rd, 
Tomah, WI 54660; 608-374-5435; 
kf9su@arrl.net; or Pat Ryan, N9JIX, 
218-590-4665; www.rvradionetwork.com.
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August 1936
The cover photo shows part of the U.H.F. circuit for 56 Mc. that is 
described in this issue.
The opening sentence of the editorial says, “The deep interest this 
journal and its staff for many years have displayed in the ultra-high 
frequencies has been born of the conviction that these waves are 
destined to play a most important part in the radio of the future.”
In “Licking the Crystal-Control Problem on the Ultra-High 
Frequencies,” Charles Moody, W6HJN, and Frank Kirby, W6WI, 
describe medium- and high-power rigs for 56 Mc.
Ed Sanders, W1EDY, adds his comments, with “56-Mc. Crystal 
Control with Resonant-Line Coupling.”
By Goodman, W1JPE, chimes in with “100-Watt 56-Mc. 
Crystal-Control Output with only Four Stages.”
F. T. Griffin tells us how to build “A General Purpose V.T. Voltmeter 
with Ray-Tube Indicator.”

Vern Chambers, W1JEQ, describes “An Inexpensive Four-Band Transmitter” for 160 through 
20 meters.”
J. D. Blitch, W4IS, tells us how to use the autotransformer as “An Improved Method of 
Voltage Control.”
“Handling Ham Messages” announces changes in the standard A.R.R.L. message format 
and the way to count message-handling credits.

August 1961
The cover photo shows W1HDQ’s Nuvistor preamps for 50 and 
144 Mc, described in this issue.
The editorial sends kudos to the predecessor agency of the FCC’s 
Field Engineering & Monitoring Bureau, which is celebrating its 50th 
anniversary.
George Badger, W6RXW, keeps us up to date on one new frontier, 
with “An Introduction to the Klystron.”
“The Grounded-Grid Amplifier,” by Bill Orr, W6SAI; Ray Rinaudo, 
W6KEV, and Bob Sutherland, W6UOV, discusses the effects of 
circuit design of grounded-grid amplifiers on linearity and stability.
Carl Buhrer, K2OHF, presents “An S.S.B. Product-Detector 
Adapter” for older receivers.
Lew McCoy, W1ICP, modifies his earlier HF transmitter by adding 
a plate tank for 50 Mc. to get on “Six Meters with the TV/Surplus 
150-Watt Amplifier.”

“A Multi-output Variable-Voltage Power Supply,” by Howard Cohen, K2ITO, provides voltages 
(both positive and negative) for your experimental electronics work.
In Part II of “A Two-Band Station for the V.H.F. Beginner,” Ed Tilton, W1HDQ, describes the 
transmitters for 50 and 144 Mc.
Ed also describes his “Nuvistor Preamplifiers for 50 and 144 Mc.”, which give us a simple 
way of improving our V.H.F. reception.
Gary Elliott, KM6CB, reports on the recent “DXpedition to Kure Island,” about 65 miles west 
of Midway Island.
The Collins ad on page 2 introduces the Collins 75S-3.

August 1986
The cover photo shows San Diego, and invites members to attend 
the 1986 National Convention in that choice “sun spot.”
The editorial discusses “What has the League Done for YOU lately,” 
citing a recent example of a ham who had received considerable 
help from the League in resolving RFI complaints and antenna 
zoning restrictions…but who thought the League “…hadn’t done a 
thing for me.”
Dennis Bodson, W4PWF, presents Part 1 of “Electromagnetic 
Pulse and the Radio Amateur.”
John Uhl, KV5E, reports on “How to Construct a Wire Log-Periodic 
Dipole Array for 80 or 40 Meters.”
Paul Follini, VE1CZX, reports on using normal wall-toggle 
switches as “Inexpensive RF Switches for the Ham Shack.” 
Yes, they work!

Peter Meyer, NØAFW, tells us about “An Alternative Method of Mounting 
Large-Size Antennas.”
Doug DeMaw, W1FB, presents “The QRP Transmatch — A Novel Approach.”
In “Robbing the Cradle: Aggressive Recruitment of Young Hams,” David Koch, W8LNJ, 
tells of his approach, as a teacher, to getting youngsters into ham radio.
Gene Williamson, K7DBV, gives us “The K7DBV Guide to Easy CW QSOs.”

75, 50 AND 25 YEARS AGO

Al Brogdon, W1AB  Contributing Editor

g

Field Organization Reports

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:  
AZ, EWA, GA, IA, IN, KS, MDC, MI, MN, MO, MT, NLI, NM, OH, 
OK, SFL, SV, TN, WV.

Section Traffi c Manager Reports
The following Section Traffi c Managers reported: AK, AZ, CO, 
CT, EB, EMA, ENY, EPA, GA, IA, IL, IN, KS, LAX, ME, MI, MN, 
MS, NC, NFL, NLI, NNY, NTX, OH, OK, OR, ORG, SFL, SJV, 
SNJ, STX, TN, UT, VA, WCF, WI, WNY, WPA, WV, WY.

Brass Pounders League
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.
N1IQI 1850, WB5NKD 1732, WB9FHP 1140, W8UL 1094, 
KK3F 964, W6WW 927, KW1U 827, W1GMF 767, WB9JSR 
669, WB5NKC 631, N1LKJ 626, WB9WKQ 604, KZ8Q 599, 
NX9K 573, K6JT 569, WD8Q 543, N8IXF 511, W7QM 500.
Stations earning BPL by Originations plus Deliveries:  NM1K 
100; (Apr) KJ4HGH 110.

The following stations qualifi ed for PSHR in previous months, 
but were not properly recognized in this column:  (Apr) 
WB6UZX 110.

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.

MAY 2011

435
W5KAV
373
W4CAC
361
KØIBS
355
W9WXN
340
K8RDN
332
KD8EBY
330
KA2ZNZ
328
WB8RCR
310
KT2D
260
WA3EZN
255
WB9JSR
253
KD8KWG
250
NX8A
249
NC4VA
248
KB2ETO
235
K9LGU
233
WD8USA
232
WB9YBI
224
W2MTA
220
KB2RTZ
KB5SDU
214
KØLQB
205
N1IQI
200
W5DY
195
K6HTN
KB2KOJ
190
K7OAH
188
WB9FHP
186
K2HAT
181
KC5MMH
176
WA2BSS

173
KA8ZGY
171
K2ABX
170
KE5HYW
163
KC8YVF
165
KK3F
164
W3CB
162
W9WLW
161
W8EAB
160
W7ARC
AG9G
KT5SR
N8IO
KGØGG
159
N2DRB
155
N9VC
WD9FLJ
N5NVP
150
WA9LFO
WK4P
WE2G
145
W2KFV
KF5CRX
144
KC5ZGG
140
W4DNA
KE5YTA
KF5IOU
KB3LNM
137
KK7DEB
135
KD1LE
W3YVQ
134
W2LIE
132
KJ6HWL
130
KØVTT
K4IWW
KB2BAA
WØLAW
KW1U
K6JT
WM2C
K4BG
129
KC2SYM

125
NN7H
NX9K
K7EAJ
W7ELI
123
KC2PSN
120
KA4FZI
WA5LOU
W1GMF
K2DYB
WB8HHZ
W8UL
N2JBA
K4GK
WB8WKQ
119
W5XX
W8QZ
118
N9DVL
114
KK5NU
KF7GC
110
W7QM
KE4CB
W2EAG
N1LKJ
K1YCQ
WI2G
KC5OZT
KA3OCS
N7CM
N7YSS
K7BDU
W7FQQ
KI4AAN
N9MN
109
WS6P
107
W2DWR
105
K2TV
N8CJS
W8DJG
WA4UJC
103
N2VC
102
WØSJS
100
W6WW
K4SCL
N5OUJ
WB6UZX
W4TTO
W8CPG
K5MC
N2WKT
WD8Q
WG8Z
WB8SIQ

N3SW
W3TWV
AA3SB
WB4FDT
K4BEH
W4WNE
WX4CB
NR2F
KA1G
K4JGA
NU8K
KT4YA
WØCLS
NØMEA
WAØVKC
K8VFZ
99
W5GKH
98
N7IE
NA7G
97
K1EIC
K2GW
KC2UVQ
96
W4OTN
95
KA4IZN
KB8RCR
KD8LZB
94
KB3LFG
90
AE5VY
K4JUU
KI4YV
W9MBT
WA2CUW
AA2SV
WA2NDA
KK1X
N3KB
KA5AZK
N9VT
N8DD
K3IN
N3ZOC
WB4BIK
N5EEO
N4ELI
KJ4HGH
W8IM
K1JPG
KZ8Q
KD8CYK
KØBXF
88
KJ7NO
K2BRG
87
AD4BL
86
KB9KEG
W7JSW

85
KØMEL
KK7TN
WB6OTS
K1REV
84
N2DW
83
AL7N
KC2YDT
KC5ZZ
82
KD8AAD
81
WDØGUF
80
K7MQF
KA3NZR
KB8HJJ
WD8DIP
KA8IAF
KB7RVF
K8KV
NIØI
KCØZDA
N8ASU
KD8WNE
78
NA9L
77
KC2EMW
W1PLK
76
KC2UMX
75
AC6C
KE5ABO
74
WB4GHU
73
K2KYQ
72
N2VQA
71
WD8DHC
KBØDTI
70
W2OSR
N8SY
KDØAYN
KØDEU
KØDLK
NØDUW
NØDUX
NUØF
WØFUI
KBØJKO
N3NTV
KØPTK
KØOR
KØRXC
NØUKO
KD7ZUP
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SILENT KEYS
It is with deep regret that we record the passing of these amateurs:

Life Member, ARRL

Note: Silent Key reports must confi rm 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 certifi cate, or a letter 
from the family lawyer or the executor. Please be 
sure to include the amateur’s name, address and 
call sign. Allow several months for the listing to 
appear in this column.
Many hams remember a Silent Key with a memo-
rial 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. Bieber-
man Meritorious Membership Fund, the Victor C. 
Clark Youth Incentive Program Fund, or the Gen-
eral Fund. Contributions to the Foundation are tax-
deductible to the extent permitted under current 
tax law. Our address is: The ARRL Foundation Inc,
225 Main St, Newington, CT 06111.

Silent Keys Administrator  sk@arrl.org

KC1AC Tracy, Duane E., Augusta, ME
W1AMW Hosking, James R., South Windsor, CT
N1BAZ Reddish, William M., Sherman, TX
N1CT Nintzel, Kevin J., Seymour, CT
K1HAH Callaghan, John P., Plainville, CT
W1KKK Rapelye, Arthur G., Beverly Hills, FL
W1LBZ DeMarco, Daniel R., Ansonia, CT
WA1LHA Wetherbee, Harry K., Pelham, NH
W1NXF Spinney, Robert G., Green Harbor, MA
WA1UHH Werns, George C., Wallingford, CT
WA1WPJ Hathway, Randal B., Thomaston, CT
W1YOC Kornacki, Walter J., Norwich, CT
K1ZKH Leinhauser, Donald E., Springfield, MA
W1ZM Scarano, Gerard J., New Port Richey, FL
N2ARE Gardner, Joseph D., Liverpool, NY
W2BGL Wilsey, Henry R., Needham, MA
N2DLQ Mischlich, William A. Sr, Robbinsville, NJ
WA2EWE McLaughlin, James A. Jr, 
  Santa Rosa, CA
WB2J Werner, Bruce W. Sr, 
  Hasbrouck Heights, NJ
W2KIT Fein, Marvin J., Newport Beach, CA
WA2KWK Galik, Stefan H., Lyndhurst, NJ
WA2PQG Buddie, Victor W., Mattydale, NY
KE2QJ Kuecken, John A., Pittsford, NY
WA2QLT Murphy, William K., Fairport, NY
W2QYB Kollisch, Stephen T., Great Neck, NY
W2TQF Cantine, Thomas, Fulton, NY
ex-W2JDK Herrmann, Paul J., Lockport, NY
KA3ANG Banonis, Pierce J., Pine Grove, PA
W3CL Lagoda, Carl P., Washington, DC
W3CP Headrick, James M., Stanfield, OR
W3CQH Gorden, Howard S., Frederick, MD
WA3DLU De Huarte, John F., Berlin, MD
K3GJO Shuster, Leonard Jr, Dallastown, PA
K3GR Reissig, George W., Sarver, PA
WA3ITZ Mrozowicz, Donald J. Sr, Galeton, PA
W3QU Nocar, Albert F. Jr, Laurel, DE
AF3RM Olson, Kenneth A., Lawrence, KS
K3SDL Colbert, R. John., Dallas, TX
W3SYT Rockwell, Robert R., Pittsburgh, PA
W3ULI Gingher, George C., Baltimore, MD
NF3X Anderson, Charles F., Mitchellville, MD
KB4BH Wilder, Russell, Raleigh, NC
K4DS Wiebe, William F., Panama City, FL
KB4EIZ Vecchitto, Michael P., 
  Royal Palm Beach, FL
WD4FIH Rosenthal, I. D., Port Royal, SC
K4FU Zimmerman, Henry F., Louisville, KY
W4GBU Shields, Guy J., Stone Mountain, GA
ex-WF4H Hartley, William “Ed,” Knoxville, TN 
KI4IFN Fish, Jeremiah D., Tompkinsville, KY
N4JAK Gladin, Preston B. Jr, Athens, GA
WA4JCS Fiscus, Walter E. Jr, Oxford, NC
KE4LDJ Marsh, Earl H., Acworth, GA
N4MBJ Toivonen, Eero T., Lakeworth, FL
KD4MUY Ward, Jerry L., Jonesborough, TN

KA8GEW Eisenberg, Burton A., 
  West Bloomfield, MI
WB8IGP Belland, E. N., Rapid River, MI
W8LUX Davis, Daniel T., East Lansing, MI
K8MHJ Evans, Paul F., Cedarville, OH
N8NFZ Lisk, Serge R., Morris, MI
AA8NT Ungarten, Glenn M., Farmington, MI
WA8RTI Moser, Raymond L., Columbiana, OH
KC8SSJ Nikitas, William, Portage, MI
W8SYQ Kirkby, Anael T., Traverse City, MI
KC8TYB Phillips, William D., Medina, OH
KA8USE Leiner, Rex A. Sr, Perrysville, OH
ex-WA8BMA Pabst, Leo M., Le Roy, WV
WA8WBC Lykins, Lowell J., West Chester, OH
K8WRO Christianson, Halvor S., Dublin, OH
KA9ANN Petersen, Roger J., Louisville, KY
N9BQD Wolfe, Lois R., Hammond, IL
K9IMX Smith, Daniel F., Lake Ozark, MO
K9KVA Turner, Joseph E., Madison, WI
W9LOB Mazure, Al, Chicago, IL
KA9PRA Fleenor, Everett, Columbus, IN
W9RLM Montgomery, Ralph L., Milwaukee, WI
N9SXJ Sandberg, Arthur R., Lawrenceville, GA
K9UZG Wiandt, Joseph W., Shelbyville, IL
ex-W9ACO Hanchak, Augustine J., Carthagena, OH
WBØEBZ Boucher, Donald H., Minot, ND
WDØERD Headley, Russell L., Fort Scott, KS
NØFRT Hink, Joe Jr, Windsor, CO
KBØINN Braathen, Harlan L., Minot, ND
NØJCC Dillman, Norman G., Labelle, FL
NØKJS Baker, Susan R., Saint Louis, MO
NØOB McDaniel, Clyde P. Jr, Morse Bluff, NE
KBØOFH Hicks, Lester A., Excelsior Springs, MO
WAØOUL Purcell, Terry, Midland, TX
NØRDD Simmons, Dean G., Ryder, ND
NØTHA Miller, D. Keith, Hot Springs, SD
WØUIE Baldock, James F. Jr, Bella Vista, AR
WØUKL Pepin, Kenneth M., Leavenworth, KS
WØZJY Pearson, Mark S., Lenexa, KS
VE3DTQ Kaufmann, John R., 
  Hamilton, ON, Canada
G4JTV Barras, John Philip, Keighley, 
  West Yorks, Great Britain

W4OXC Morrison, David C., Ponte Vedra, FL
KG4RAI Reins, Randall H., Clemmons, NC
WA4RFL Kyle, James T., Memphis, TN
W4RIM Christensen, Hal S., Alexandria, VA
K4RRF Forrester, R. Ray, Orlando, FL
K4WCH Atwood, David A., Pembroke, VA
WD5AGG Goodwin, Joseph B., Mesquite, TX
KB5BO St John, Jim D., Newport, AR
WA5BXH Roever, Leroy V., Wichita Falls, TX
AB5EG Bagley, Marvin C., Southhaven, MI
KC5EJ Fultz, Franklin R., El Paso, TX
N5FVF Burnett, James F. Jr, Covington, LA
KJ5IC Scott, Alvin, Yellville, AR
KC5IX Taylor, Ken, Cordova, TN
WB5KDV Anderson, David A., Saucier, MS
K5LEM McGehee, Leo E., Florence, MS
KA5MPH Petru, Rudolph J., Hallettsville, TX
W5MYO Elrod, James D., Ingram, TX
W5ORZ Denson, Joseph B., Memphis, TN
W5QDW Wright, Jess D. Jr, Albuquerque, NM
KB5QLB Hudler, Stanley B., Gatesville, TX
KE5RGP Wood, Elizabeth M., Deming, NM
WB5TAZ Skeith, Ronald W., Fayetteville, AR
W5VCC Allen, Glenn L., Bella Vista, AR
KB5VOT Cantu, Eva P., Dallas, TX
N5XA Behnke, Ralph R., Fort Worth, TX
W5XF Mayer, James L., Miami, FL
W6AFV Hands, Howard H., Grants Pass, OR
K6DYX Smith, William C., Shaker Heights, OH
KF6EXV Clarkson, Dodie, 
  Rancho Palos Verdes, CA
K6HIJ Kolbly, Richard B., Barstow, CA
KI6HOZ Nissen, Richard J., San Jacinto, CA
WB6JOB Whipp, George W., Anderson, CA
K6OUG Green, James N., Los Angeles, CA
KI6PCP Pineda, Frederick, Chula Vista, CA
KG6PUM Chappell, Roger B., Placerville, CA
KG6QGQ Bloom, Donald D., Coronado, CA
KA6TDO Celek, Bernard J. II, Tucson, AZ
K7BB Burr, Frederick R., Glendale, AZ
WH7CF Kiilau, Walter M., Kapa’a, HI
AA7CP Robert, Joseph A., Iola, KS
WB7ELX Judd, Ron, Duvall, WA
KJ7EN Knuth, Allen, Clancy, MT
W7FPY Shelby, R. W., Springfield, OR
W7JRY Kagan, Jerry P., Sequim, WA
WA7KCB Patterson, Howard W., Saint John, WA
KK7KQ Mortimer, Walter L., Syracuse, UT
N7OX Hunter, Joseph H., Eugene, OR
NG7U Christie, Ted, Ferndale, WA
KC7URY Cook, Jeffrey F., Idaho Falls, ID
AG7V Campion, William M., Milton, WI
W7WQN Lisonbee, Galen A., Mesa, AZ
AA7WY Ballou, Robert J., Gilbert, AZ
W8AJZ Scherban, Ernest E., Lakewood, OH
N8DRE Nicholson, Paul C., Bellbrook, OH
K8GBN Edwards, James R., Scott Depot, WV

AMERICAN LEGION ARC
The nation’s largest wartime veterans organization 
has formed a national club for its members who 
hold Amateur Radio licenses. Membership is 
free for Legion family members. The American 
Legion Amateur Radio Club’s flagship station, 
K9TAL (The American Legion) is located at 
the organization’s national headquarters in 
Indianapolis, Indiana. 

“The American Legion has always enjoyed an 
affiliation with amateur radio going back to the civil 
defense days when hams were key communicators 

in local units,” said Jimmie L. Foster, national 
commander of The American Legion. “Today 
‘hams’ are providing communications when 
traditional methods are knocked out.”

Through the years, countless members of the US 
military were trained as technicians or engineers 
and later obtained Amateur Radio licenses to 
continue to use their abilities at home as both 
recreation and a public service commitment.

The objectives of the new club are to conduct 
special commemorative event operations on Veterans 
Day and Memorial Day and to conduct regular nets 
on veterans’ news, the promotion of Amateur Radio, 
and disaster preparedness and response among the 
Legion’s 14,000 nationwide posts.

Because the club has just recently been 
authorized by the organization’s National Executive 
Committee, Foster invites licensed Legion family 
hams to join now but to be patient; it will take time 
to solicit equipment donations and get a national 
club station assembled and on the air. Licensed 
Legionnaires, Auxiliary members and Sons of 
The American Legion can join by sending their 
full name, call sign, address and Legion/Auxiliary/
SAL membership number to k9tal@legion.org. 

Updates on club activities will be posted at 
www.legion.org; eventually, a dedicated web 
page will be available. — Joe March, KJ9M, 
Director of Public Relations, The American Legion 
National HQ

Strays
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FREE
YSK-8900

FREE
YSK-7800

FREE
YSK-857

$50.
mfr coupon

$10.
mfr coupon

#1

Yaesu Dealer

Worldwide

NEW
EXPANDED
STORE!

$10.
mfr coupon $40.

mfr coupon

$100.
mfr coupon

$20.
mfr coupon

$20.
mfr coupon

$50.
mfr coupon

$200.
mfr coupon

$10.
mfr coupon

$20.
mfr coupon

1 2  S T O R E  B U Y I N G  P O W E R

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
®

Call or check our website
for latest Summer specials
from YAESU
coupons expire 6/30/11

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
Jose, XE2SJB, 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
Chuck, N1UC, 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

Call or check our website
for latest Summer specials
from YAESU
coupons expired 6/30/11
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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
Jose, XE2SJB, 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
Chuck, N1UC, 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 

RADIO INVENTORY

 in stock for quick 

delivery

  #1
in Customer

Service

DISCOVER THE POWER OF DSP WITH ICOM!

IC-7000
160-10M/6M/2M/70CM

*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. Contact HRO for 
promotion details. QST July 2011. The Icom logo is a registered trademark of Icom Inc. 20421

IC-7800 All Mode Transceiver

-

IC-7600 All Mode Transceiver

WQVGA TFT display

 

operation & NEMA compatible GPS interface                  

IC-80AD  

(D-STAR repeater) mode 
download 
D-PRS operation

ID-880H 

2M Handheld Transceiver 

             
         

7.2V/1400mAh Battery

IC-V8000 2M Mobile Transceiver

 

memories 

IC-718 HF Transceiver

stacking register  

IC-2200H 2M Mobile Transceiver
Dual Bander
D-STAR

D-STAR
READY

Dual Bander
D-STAR

IC-7700 Transceiver. The Contester’s Rig

 

1304 alphanumeric 
memories Dualwatch capability IPX7 
Submersible*** Optional GPS speaker 
Mic HM-175GPS

IC-92AD
Digital 

Dual Bander
D-STAR

READY

IC-7200 HF Transceiver

IC-2820H 
Dual Band 
FM Transceiver

IC-V80

All Mode
Transceiver  SEPARATION KIT

RMK-7000
Included with your 

purchase

DSP
INSTALLED

Included with 

your purchase

D-STAR
UPGRADEABLE

IC-PW1 

IC-T70A 
Dual Band FM Transceiver

IC-9100 The All-Round Transceiver     
3 

3 -
erodyne with image rejection mixer

D-STAR
READY NEW

Expanded

Store
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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-271A 2 Mtr Mobile

• 60 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 9/30/11

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-K2AT
2M Handheld

2m 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
Jose, XE2SJB, 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
Chuck, N1UC, 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

July is Kenwood Month at HRO!

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
*
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sales tax.  Prices,
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Look for the
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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
Jose, XE2SJB, 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
Chuck, N1UC, 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!



High Quality Performance Grade Cables
• Heat shrink weatherproofing/strain relief
• All assemblies Hi-Pot high voltage tested
• Silver/Teflon® crimped and soldered connectors
RG-213/U DXE-213U Cable Assemblies with PL-259 Connectors
DXE-213DU003 3 ft. ................$12.88
DXE-213DU006 6 ft. ................$15.88
DXE-213DU012 12 ft...................$20.88
DXE-213DU018      18 ft...................$24.88
DXE-213DU025      25 ft...................$29.88
DXE-213DU050      50 ft...................$52.88
DXE-213DU075      75 ft...................$71.88
DXE-213DU100    100 ft...................$91.88
DXE-213DU125    125 ft.................$112.88
DXE-213DU150    150 ft.................$133.88
DXE-213DU175    175 ft.................$182.88
DXE-213DU200    200 ft.................$210.88
RG-8/U DXE-8U Cable Assemblies with PL-259 Connectors
DXE-8UDU002        2 ft...................$12.88
DXE-8UDU003        3 ft...................$13.88
DXE-8UDU006        6 ft...................$16.88
DXE-8UDU009        9 ft...................$20.88
DXE-8UDU012      12 ft...................$24.88
DXE-8UDU018      18 ft...................$31.88
DXE-8UDU025      25 ft...................$39.88
DXE-8UDU050      50 ft...................$61.88
DXE-8UDU075      75 ft...................$85.88
DXE-8UDU100    100 ft.................$108.88
DXE-8UDU125    125 ft.................$139.88
DXE-8UDU150    150 ft.................$159.88
DXE-8UDU175    175 ft.................$179.88
DXE-8UDU200    200 ft.................$199.88
RG-8X DXE-8X Cable Assemblies with PL-259 Connectors
DXE-8XDU1.5             1.5 ft.....................$9.88
DXE-8XDU002        2 ft...................$10.88
DXE-8XDU003        3 ft...................$11.88
DXE-8XDU006        6 ft...................$13.88
DXE-8XDU012      12 ft...................$16.88
DXE-8XDU025      25 ft...................$23.88
DXE-8XDU050      50 ft...................$32.88
DXE-8XDU075      75 ft...................$40.88
DXE-8XDU100    100 ft...................$47.88
DXE-8XDU150    150 ft...................$69.88
DXE-400MAX Cable Assemblies with PL-259 Connectors
DXE-400MAXDU003 3 ft...................$13.88
DXE-400MAXDU006 6 ft...................$15.88
DXE-400MAXDU009 9 ft...................$19.88
DXE-400MAXDU012 12 ft...................$24.88
DXE-400MAXDU018      18 ft. ................$31.88
DXE-400MAXDU025      25 ft. ................$39.88
DXE-400MAXDU050      50 ft. ................$61.88
DXE-400MAXDU075      75 ft. ................$85.88
DXE-400MAXDU100    100 ft. ..............$104.88
DXE-400MAXDU150    150 ft. ..............$159.88
DXE-400MAXDU175    175 ft. ..............$179.88
DXE-400MAXDU200    200 ft. ..............$199.88

SPECIAL BUY!
Vertical Antennas 
Affordable Pricing

We Have First Rate Products, Reliable Performance, & Great Prices—

FREE SHIPPING on 

SAF-T-TILT™ #5 43 ft. Multi-Band Antennas
DXE-MBVE-5 160 to 10 Meter Multi-Band .$194.95
DXE-MBVE-5-4P Multi-Band Vertical/Radial 

Plate Package ........SPECIAL $234.95
DXE-MBVE-5-4UP Multi-Band Vertical/UNUN Package

............................SPECIAL $259.95
DXE-MBVE-5-4UPR Multi-Band Vertical/Radial Plate/

UNUN Package ....................$349.95
DXE-MBVE-5-3ATP Multi-Band Vertical/Remote 

Tuner Package ......................$579.00
DX Engineering Original Multi-Band Antennas
DXE-8040VA-1 THUNDERBOLT™ Design 80/40 Meter

Dual Band, 55 ft. ..................$694.95
DXE-MBVA-1UP THUNDERBOLT™ Design 160-10 Meter

with UNUN, 43 ft. .................$299.95
DXE-MBVE-1 160 to 10 Meter, 43 ft. .........$194.95
DXE-MBVE-1-4P Vertical/Radial Plate Package, 

43 ft.......................SPECIAL $234.95
DXE-MBVE-1-4UP   Vertical/UNUN Package, 

43 ft.......................SPECIAL $259.95
DXE-MBVE-1-4UPR Vertical/Radial Plate/UNUN Package, 

43 ft......................................$349.95
DXE-MBVE-1-3ATP Multi-Band Vertical/Remote Tuner 

Package, 43 ft.......................$579.00
DXE-MBVE-2-4UP 80 to 10 Meter UNUN Package, 

33 ft......................................$279.95
DXE-4030VA-1 THUNDERBOLT™ 40/30 Meter 

Dual Band.............................$199.95
Monoband
DXE-7580VA-1 THUNDERBOLT™ Design 75/80 Meter, 

55 ft......................................$549.95
DXE-80VA-3 THUNDERBOLT™ Design 75/80 

Meter Vertical .......................$349.95
DXE-60VA-1P THUNDERBOLT™ Design 60 Meter 

Vertical, 43 ft. .......................$259.50
DXE-30VE-1 Fast Taper High Performance 30 

Meter ....................................$229.50
DXE-40VA-1 40 or 30 Meter High Performance 

1/4 Wave ..............................$249.50
DXE-40VA-1TB Foldover High Performance 

Freestanding, Low Profile, 
24 ft......................................$179.95

DXE-40VE-1 Fast Taper, High Performance 
40 Meter...............................$179.95

DXE-40VE-1TB Foldover 40 Meter 1/4 Wave 
Freestanding, Heavy Duty ..................
..............................SPECIAL $179.95

DXE-60VE-1P Fast Taper High Performance 
60 Meter...............................$229.95

Visit DXEngineering.com for Full-Size 80 Meter Verticals

• 96% Bare Copper Braid Shield
• 82% Velocity Factor
• Foam Polyethylene Dielectric .155" O.D.
• Black Vinyl Jacket .242" O.D.
• Center Conductor 16 AWG

19 Strands Bare Copper

• 95% Bare Copper Braid Shield
• 81% Velocity Factor
• Foam Polyethylene Dielectric .285" O.D.
• Black Vinyl Jacket .405" O.D.
• Center Conductor 11 AWG 

7 Strands Bare Copper

FREE 
SHIPPING 
on $50.00 

or more 
Coax order!

FREE 
SHIPPING 
on $50.00 

or more 
Coax order!

FREE 
SHIPPING 
on $50.00 

or more 
Coax order!

FREE 
SHIPPING 
on $50.00 

or more 
Coax order!

65 Ft. Telescoping 
Antenna Kit 
• Eleven telescoping sections 
from 2" to 7/8" O.D. 

• Stainless steel element clamps
DXE-ATK65  Telescoping 

Antenna Kit ...$194.50
DXE-VE-BASE  Fixed Vertical Insulated 

Base Kit...........$99.50
DXE-VA-BASE HD Vertical Insulated 

Tilt Base Kit...$159.50

NEW - UNSLIT TUBING—
OR SLIT ONE END EXACT
TELESCOPING SIZES!

6063-T832 Aluminum Tubing
• Smoothly telescoping sections
• Drawn - not extruded tubing
• Better than the other guys - guaranteed lowest price
• Custom made just for DX Engineering
• Use DXE Stainless Steel Element Clamps
to assemble slit lengths

.058" wall x 36" long Slit 
DXE-AT# Unslit DXE-AT# one end

0.375" O.D. .....1240........$1.45 ...................................NA
0.500” O.D. ...1494........$2.05..............1241 ........$3.75
0.625” O.D. ....1495........$2.35..............1242 ........$4.05
0.750" O.D. .....1496........$2.65..............1243 ........$4.35
0.875" O.D. .....1497........$2.75..............1244 ........$4.45
1.000" O.D. .....1498........$2.95..............1245 ........$4.65
1.125" O.D. .....1499........$3.25..............1246 ........$4.95
1.250" O.D. .....1500........$4.15..............1247 ........$5.85
1.375" O.D. .....1501........$4.45..............1248 ........$6.15
1.500" O.D. .....1502........$5.25..............1249 ........$6.95
1.625" O.D. .....1503........$6.05..............1250 ........$7.75
1.750" O.D. .....1504........$6.85..............1251 ........$8.55
1.875" O.D. .....1505........$7.65..............1252 ........$9.35
2.000" O.D. .....1506........$8.45..............1253 ......$10.15
2.125" O.D. .....1507........$9.25..............1254 ......$10.95

.058" wall x 72" long
0.375" O.D. .....1189........$2.95 ...................................NA
0.500" O.D. .....1480........$4.15..............1205 ........$6.05
0.625" O.D. .....1481........$4.75..............1206 ........$6.65
0.750" O.D. .....1482........$5.35..............1207 ........$7.25
0.875" O.D. .....1483........$5.65..............1208 ........$7.55
1.000" O.D. .....1484........$5.95..............1209 ........$7.85
1.125" O.D. .....1485........$6.55..............1210 ........$8.45
1.250" O.D. .....1486........$7.75..............1211 ........$9.65
1.375" O.D. .....1487........$8.45..............1212 ......$10.35
1.500" O.D. .....1488........$8.95..............1213 ......$10.85
1.625" O.D. .....1489........$9.75..............1214 ......$11.65
1.750" O.D. .....1490.......$10.65.............1215 ......$12.55
1.875" O.D. .....1491.......$11.55.............1216 ......$13.45
2.000" O.D. .....1492.......$12.45.............1217 ......$14.35
2.125" O.D. .....1493.......$13.35.............1218 ......$15.25

Also available 6061-T8 .120 wall - 1.5" to 3" O.D.
Unslit for booms and HD element designs!
DXE-AT1311   6' x 1.5" O.D..................................$23.85
DXE-AT1312   6' x 1.75" O.D................................$28.20
DXE-AT1313   6' x 2.0" O.D..................................$33.00
DXE-AT1314   6' x 2.25"O.D.................................$37.45
DXE-AT1315   6' x 2.5" O.D.,................................$42.50
DXE-AT1316   6' x 2.75" O.D................................$46.95
DXE-AT1317   6' x 3.0" O.D..................................$51.40
DXE-AT1325   12’ x 3.0"O.D. ..............................$103.95
See DXEngineering.com for specs and 
additional tubing.
DX Engineering Has All-Stainless Steel Element Clamps 
That Fit Exact Tubing Sizes!

We Will Beat Any Competitor’s Prices—Call Us For Details!

Complete 5-Band Kit with 
NEW Stainless/Teflon®

Balanced RIGID Feeder*
MARK II Hexx 5-Band 
HF Beam Antenna Kits
• Low noise results—approaches 
performance of closed loop antennas

• Pre-slit fiberglass—easy assembly
• Patented, balanced weather-proof feeder system!
• Small 11 ft. turning radius, weighs less than 25 pounds
• Full gain on 20, 17, 15, 12, 10 meter bands
• Can be turned with a light duty rotor—save money
• Has full length elements—no lossy coils or traps
• Requires no matching network—direct single 50 Ω coax feed
• Good results at 20 to 30 feet above ground
DXE-HEXX-1HBP Hub and Hardware Package...........$99.95
DXE-HEXX-1SCP-2 Spreader & Center Post Package;.$199.95
DXE-HEXX-1WRP-2 1-Band Element & Wire Guide 

Package .........................................$75.95
DXE-HEXX-5WRP-2 5-Band Element & Wire Guide 

Package .......................................$149.95
DXE-HEXX-5FFP 5-Band Rigid Feeder* Package ....$194.95
DXE-HEXX-1TAP-2 1-Band Total Antenna Package ....$359.95
DXE-HEXX-5TAP-2 5-Band Total Antenna Package ....$599.95

DXE-8UDXE-8X

DXE-MBVE-5 DXE-MBVE-1

From
$19495

Stainless steel tilt and mount, strongest
Extren® base insulator—standard equipment

DX Engineering Original
• High strength Delrin Compression Insulator or Extren 
Channel—your choice for the same low price!

• NEW #5 patent pending SAF-T-TILT™ base allows easy, safe 
tilt action without unsafe removal of mounting hardware!

• All #1-Rated 43 ft. Multi-Band Verticals supplied with 
One-Man Tilt Base

Why Pay More for Less? 
Priced Right! Highest Quality!
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1.800.777.0703 
DXEngineering.com

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

SOURCE CODE: 1108QS

Order by 4:00 pm ET for Same-Day Shipping

Thousands More Ham Products at

SignaLink™ From Tigertronics
TIG-SL-USB.............................$8695

Then choose a cable for each radio!
Any Radio Interface Cable*, only $12.95 s
when purchased with SignaLink™ unit

.......................YOUR TOTAL $99.90
For your complete digital solution!

*except the special Elecraft K3 cable

PSK-31
SSTV
WSJT

Enjoy the Fun of 
Digital Communications!

RTTY
& More

• Easiest installation and setup—Macintosh or PC
• Software CD ROM included
• Built-in low noise sound card
• USB port powered
• Works with ALL radios
• Supports all sound card digital and voice modes
• Requires radio interface cable

A Complete Digital Solution for Less 

Plus Great Customer Service and Fast and Inexpensive Shipping!

$5000 COAX ORDER!or more

• 96% Bare Copper Braid Shield
• 66% Velocity Factor
• Polyethylene Dielectric .285" O.D.
• .405" O.D. Non-Contaminating Black Vinyl Jacket
• Center Conductor 12.5 AWG 

7 Strands of 21 AWG Bare Copper

Replaces your existing rotor 
control system. Preprogrammed 
for Hy-Gain HAM series and T2X rotors. 
Solderless setup for other rotor types (with jumpers) and field
programmable. Fully user-programmable including reversal
and brake delay, maximum/minimum speed, limits, ramps, etc. 
• RS-232 and USB interface for computer control
• Master/slave for stacked arrays—turn together or separately
• PWM variable speed control 
• FREE Software for easy setup
• Precision heading accuracy up to 720° of travel
• Fully supports side-mounted antennas 
• Offset control for multiple directions on one mast
• High visibility display with adjustable backlight 
GHE-RT-21 Green Heron Rotor Controller ........$559.00
HYG-HAM-IVRLC HAM-IV rotor only..........................$499.95
HYG-T-2XRLC T2X rotor only................................$599.95

Green Heron 
Digital Rotor Controller

Great for wire antenna spreaders or
insulated stacking frames!

Build your favorite antenna design!

Telescoping Fiberglass Tubing—8 ft.
• Smoothly telescoping sections
• Neutral light gray color
• Custom made just for DX Engineering
• Use DX Engineering Stainless Steel Element 
Clamps to assemble slit lengths

• 1/8" nominal wall x 8 feet long
DXE-FT0500-8     0.500" O.D. unslit ...........................$6.45
DXE-FT0750-8     0.750" O.D. unslit ...........................$8.95
DXE-FT0750-8S  0.750" O.D. one end slit ...............$13.95
DXE-FT1000-8    1.000" O.D. unslit ...........................$9.95
DXE-FT1000-8S  1.000" O.D. one end slit ..............$14.95
DXE-FT1250-8     1.250" O.D. unslit .........................$11.95
DXE-FT1250-8S  1.250" O.D. one end slit ..............$16.95
DXE-FT1500-8     1.500" O.D. unslit .........................$18.95
DXE-FT1500-8S  1.500" O.D. one end slit ..............$23.95
DXE-FT1750-8     1.750" O.D. unslit .........................$20.95
DXE-FT1750-8S  1.750" O.D. one end slit ..............$25.95
DXE-FT2000-8     2.000" O.D. unslit .........................$25.95
DXE-FT2000-8S  2.000" O.D. one end slit ..............$30.95
DXE-FTK50  Telescoping Tubing 

Mast Kit, 50 ft. ...........................$138.00

A sophisticated receiving 
system with time delay phasing for 
broadband performance. Optimized to produce wider 
and deeper rear nulls and a narrower main lobe. Noise 
and undesirable signals are greatly reduced by a superior
front-to-rear ratio (F/R). Better control of phase and currents
provides a cleaner pattern than found on available TX four
square arrays.
• Less susceptible to high angle signals compared to 
EWE, Flag, Pennant, and K9AY antennas 

• Excellent directivity with better signal-to-noise ratio 
• Switchable in four 90 degree-spaced directions 
• Usable over a very wide frequency range with 
DXE-ARAV3 active elements

• Much less area than an equivalent Beverage system
• Active elements require minimal ground system 
• Enhanced relay contact reliability 
• Incudes 4 AVA Voltage Amplifiers with relay
• See website for various package configurations
DXE-RFS-SYS-2P Controller and Switch only.............$389.95
DXE-RFS-SYS-3P 160/80/40m Electronics .................$799.00

BEVERAGE RESULTS—LESS SPACE

100 kHZ - 30 MHz 
4 Switchable 
Directions

Four Square Receiving Array!

Limited Time Offer—
FREE Shipping on Comtek Baluns!

Better Performance, 
Lower Prices—from just $49.95

COMTEK W2FMI Series Baluns
Design inspired by Jerry Sevick W2FMI and perfected by DX
Engineering’s balun R&D department.
• High voltage compensating capacitors for unequalled low 
SWR—a DX Engineering innovation!

• Large fender washers distribute fastener loading to prevent 
case deformation 

• Special coated toroid core handles close coupling without 
extra stress

• High, consistent common mode impedance across specified 
bandwidth—provides isolation where most needed

• Special wire sizing and Teflon-insulated wire sleeves for exact 
impedance matching and better isolation than Thermaleze wire 

• Typical insertion loss: less than 0.2 dB 
• Power handling: 3 kW continuous to 5 kW+ intermittent 
depending on model 

• Silver-plated gasketed SO-239 connectors, stainless hardware, 
weatherproof NEMA box

1:1 Dual Wire/Single Core, 1.8 to 54 MHz
COM-BAL-11130E 3 kW, side eyebolts..................$49.95
COM-BAL-11130ET 3 kW, side and top eyebolts.....$49.95
COM-BAL-11130S 3 kW, side studs/wingnuts.......$49.95
COM-BAL-11130T 3 kW, top studs/wingnuts ........$49.95
1:1 Coax/Single Core
COM-BAL-11150E 5 kW, side eyebolts..................$49.95
COM-BAL-11150ET 5 kW, side and top eyebolts.....$49.95
COM-BAL-11150S 5 kW, side studs/wingnuts.......$49.95
COM-BAL-11150T 5 kW, top studs/wingnuts ........$49.95
1:1 Dual Wire/Dual Core
COM-BAL-11140T 5 kW, top studs/wingnuts ........$69.95
COM-BAL-11140S 5 kW, side studs/wingnuts.......$69.95
1:1 Coax/Dual Core
COM-BAL-11150DS 5 kW, side studs/wingnuts.......$69.95
COM-BAL-11150DT 5 kW, top studs/wingnuts ........$69.95
4:1 Dual Wire/Single Core
COM-BAL-41130E 3 kW, side eyebolts..................$59.95
COM-BAL-41130ET 3 kW, side and top eyebolts.....$59.95
COM-BAL-41130T 3 kW, top studs/wingnuts .......$59.95
COM-BAL-41130S 3 kW, side studs/wingnuts.......$59.95
4:1 Dual Wire/Dual Core
COM-BAL-41150T 5 kW, top studs/wingnuts ........$89.95
COM-BAL-41150S 5 kW, side studs/wingnuts.......$89.95
COM-BAL-41150E 5 kW, side eyebolts..................$89.95
Contact DX Engineering Customer Support for 
recommendations for your application.

COM-BAL-11130E

COM-BAL-11130T

We Will Beat Any Competitor’s Prices—Call Us For Details!

Prices effective through 9/15/11

Rohn Commercial Towers
DX Engineering is now an Authorized Distributor of
Rohn Commercial Tower products and accessories.
We have the Rohn products you need to solve your
tower structural needs. 
Contact us for technical information and availability!

DX ENGINEERING IS 
NOW AN AUTHORIZED

DISTRIBUTOR!
DXE-400MAXDXE-213U
• Bonded Aluminum Tape plus Tinned 

Copper Braid Shield, 95% coverage
• 84% Velocity Factor
• Gas Injected Foam Polyethylene Dielectric,.285" O.D.
• .405" O.D. Black Low Density Polyethylene Jacket
• Center Conductor 10 AWG 

19/.0210" Strands Bare Copper

DXE QST Ad Aug11  6/20/11  3:38 PM  Page 2



LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685      Phone 410-586-2177 • Fax 410-586-8475

Z-11ProII 
Meet the Z-11Proll, everything you always 
wanted in a small, portable tuner. Designed 
from the ground up for battery operation. 
Only 5” x 7.7” x 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 - 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! The AT-897Plus Autotuner mounts on 
the side of your FT-897 just like the original 
equipment and 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

radio not included

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! 2000 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.

Z-100Plus
Small and simple to use, the Z-100Plus 
sports 2000 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

radio not included

NEW! AT-200ProII
The AT-200ProII features LDG’s new “3-D memory system” allowing up to eight antenna settings 
to be stored for each frequency.  Handles up to 250 watts SSB or CW on 1.8 – 30 MHz, and 100 
watts on 54 MHz (including 6 meters). Rugged and easy-to-read LED bar graphs show power 
and SWR, and now includes LEDs for the antenna position and if the tuner is in bypass. A 
function key on the front panel allows you to access data such as mode and status. Includes six 
foot DC power cable. Suggested Price $259.99

• RF Sensing 
• Tunes Automatically 

• No Interface Cables Needed

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

Our customers have always known we’re 
#1. But did you know that LDG was the first 
company with a “no questions asked” two-year 

transferable warranty on ALL our products? LDG autotuners also have the 
highest resale value of any autotuner on the market. Our customers feel 
good about owning LDG products and so will you! 

Call us or log-on today!

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! 

We’re #1 



The #1 Line of Autotuners!

AT-1000Pro
The AT-1000Pro has an Automode that 
automatically starts a tuning cycle when 
the SWR exceeds a limit you set. Operates 
at any power level between 5 and 1,000 
watts peak. RF Relay protection software 
prevents tuning at greater than 125 watts. 
Tunes from 1.8 to 54.0 MHz (inc. 6 meters), 
with tuning time usually under 4 seconds, 
transmitting near a frequency with stored 
tuning parameters, under 0.2 seconds. 2000 
memories. 2 Antenna connections. Includes 
six foot DC power cable. 
Suggested Price $599

KT-100 
LDG’s first dedicated autotuner for Kenwood 
Amateur transceivers. Easy to use - just 
right for an AT-300 compatible Kenwood 
transceiver (except TS-480HX). The KT-100 
actually allows you to use the Tune button 
on the radio. The LEDs on the front panel 
indicate tuning status, and will show a 
match in seconds, or even less of you’ve 
tuned on or near that frequency before. 
Has 2,000 memories for instant recall of the 
tuning parameters for your favorite bands 
and frequencies. If you have an AT-300 
compatible Kenwood radio, you can simply 
plug the KT-100 into your transceiver with 
the provided cable; the interface powers 
the tuner, and the Tune button on the radio 
begins a tuning cycle. The supplied interface 
cable makes the KT-100 a dedicated tuner for 
most modern Kenwood transceivers. 
Suggested Price $199.99

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! The mode is set 
to carrier and the RF power is reduced, a 
tune cycle runs and the radio is returned to 
the original settings. 
Suggested Price $249.99

YT-100
An autotuner for several popular Yaesu 
Radios. An included cable interfaces with 
your FT-857, FT-897 and FT-100 (and all 
D models) making it an integrated tuner, 
powered by the interface. Just press the 
tune button on the tuner, and everything 
else happens automatically: mode and 
power are set, a tune cycle runs, and the 
radio is returned to its original settings. It’s 
the perfect complement to your Yaesu radio. 
Suggested Price $199.99

IT-100
Matched in size to the IC-7000 and IC-706, 
the new IT-100 sports a front panel push-
button for either manual or automatic tunes, 
and status LEDs so you’ll know what’s going 
on inside. You can control the IT-100 and its 
2000 memories from either its own button or 
the Tune button on your IC-7000 or other Icom 
rigs. It’s the perfect complement to your Icom 
radio that is AH3 or AH-4 compatible. 
Suggested Price $179.99

Your Favorite Dealer has these tuners in stock NOW!
                      Don’t Miss Out - Call or visit them TODAY!         
Visit our website for a complete dealer list  www.ldgelectronics.com

YT-450
LDG’s newest tuner is specially designed for 
Yaesu’s newest 100 watt radios. The YT-450 
interfaces directly with the Yaesu FT-450 and 
FT-950 radios, making integration easier 
than ever. Simply connect the tuner to the 
radio with the customer supplied cables and 
you are ready to operate. DC power and all 
control is done through the interface cable. 
Just press the tune button on the tuner and 
the rest happens automatically: mode and 
power are set, a tune cycle runs and the 
radio is returned to its original settings. It will 
quickly match nearly any kind of coax fed 
antenna with an SWR of up to 10:1. 2000 
memories recall settings in an instant! An 
extra CAT port on the back allows seamless 
connection to a PC. You have the newest 
radio, now get the newest tuner to go with it! 
Suggested Price $249.99

• RF Sensing 
• Tunes Automatically 
• No Interface Cables Needed

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

NEW! Z-817H 
The ultimate autotuner for QRP radios 
including the Yaesu FT-817(D) with addition 
of the Tokyo High Power HL-45B. The Z-817H 
interfaces to the CAT port (ACC) on the back 
of the radio with the provided cable. Tuning 
could not be simpler; one button push on the 
tuner and the Z-817H takes care of the rest. Switch to PKT mode, transmit a carrier, tune 
the tuner, then restore the radio to the previous mode! The CAT thru port on the back allows 
connection to the THP HL-45B for automatic band selection on the amp. The Z-817H 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), so there are 
no additional cables required. 2000 memories cover 160 through 6 meters. Latching relays, so 
power consumption is Zero when not tuning. Suggested Price $159.99

Designed to handle the higher power 
of the Tokyo Hi Power HL-45B.



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

HAMIV_101308_4C_QST_091809.qxd  9/18/2009  12:16 PM  Page 1



IC-7700 Multimode 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 

IC-7600 HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz • Power: 2-100W
• Memories: 101 • 5.8 inch color screen
• High-resolution real time spectrum scope using a
dedicated DSP unit • Automatic antenna tuner

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!

Included items are
available for limited time.

IC-7200 HF/6M Portable Transceiver
• 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 and Audio In/Out

IC-T70A 2M/440 FM Handheld
• TX: 144-148, 430-450 MHz • RX: 136-174, 400-479 MHz
• Power: 5/2.5/0.5W • Memories: 302
• Comes with NiMH Battery and Wall Charger

RX-7-05 Wideband Receiver
• RX: 150 kHz - 1300 MHz (cell blkd) • Memories: 1650 
• AM, FM Narrow & Wide Mode • Scans 100 Channels
per second • 1100mAh Lith-Ion Battery & Charger

FOLLOW US ON TWITTER!

twitter.com/K9AES

IC-7000 Multimode HF/VHF/UHF Mobile
• TX: HF/6M/2M/440 MHz • RX: 0.03-199, 400-470 MHz
• Power: 2-100W (HF/6M), 2-50W (2M), 2-35W (440)
• Memories: 503 • 41 band-widths with sharp or soft
filter shape • RMK-7000 included!

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

IC-V80 SPORT 2M FM Handheld
• No NiMH Battery and Charger • Has AA Battery Case

IC-91A 2M/440 FM Dual Band HT
• TX: 144-148, 420-450 MHz
• RX: 0.495-999 MHz (cell blkd) • Power: 5/0.5W
• Memories: 1304 • D-Star w/optional UT-121 board

IC-V80/SPORT                    IC-91A

IC-208H 2M/440 FM Mobile
• TX: 144-148, 430-450 MHz • Memories: 512
• RX: 118-173, 230-549, 810-999 MHz (cell blk)
• Power: 55/15/5W (2M), 50/15/5W (440 MHz)

IC-T70A                                   RX-7-05

ICOM AUG 11  6/15/11  1:08 PM  Page 1
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Name Call Sign

Street City State ZIP

E-mail Birth Date

Family Member Name Call Sign (if any)

Membership Application

Membership includes $15 per year 
for subscription to QST. Memberships 
and QST cannot be separated. Dues 
subject to change without notice and are 
nonrefundable. 

If you are 21 or younger a special rate 
may apply. 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 7/2011

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 $ _________________________

 If you do not want your name and address made available for 
 non-ARRL related mailings, please check here.

  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
 Intl QST $62 $118 $167 Monthly QST via air mail for international members
 Intl CD $39 $76 $111 Annual CD-ROM (QST, NCJ and QEX) for international members
 Blind $8 $16 $24 No QST delivery, all other member benefi ts apply 
 Family $8 $16 $24 Reside at the same address as the primary member, no additional QST.  
     Membership dates must correspond with primary member. 



TH-K2AT 2M FM HT
• TX: 144-148 • RX: 136-174
• Power: 5/1.5/0.5W • Memories: 100

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 w/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 with auto antenna tuner.

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.

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

AvMap G6 APRS GPS Navigator
• Intergrates best with the TM-D710A and TH-D72A but
also works well with the TM-D700A and TH-D7A
• Bright non-glare 4.8 inch color touchscreen
• Preloaded NAVTEQ street maps of N. America
• Text to Speech instructions • Lane Assistant
• Full bi-directional RS-232 APRS communication

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

AMATEUR ELECTRONIC SUPPLY

TM-271A 2M FM Mobile
• TX: 144-148 MHz • RX: 136-174 MHz
• Power: 60/25W • Memories: 200

FOLLOW US ON TWITTER!

twitter.com/K9AES
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
• Down conversion receiver, narrow first roofing filter
and dedicated first mixer, which gives it the best dynam-
ic range in its class when handling unwanted adjacent
off-frequency signals

TH-K2AT                TH-F6A               TH-D72A

AvMap G6 APRS
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REPEATERS
6m - 2m – 440

Micro Computer Concepts
352-683-4476   www.mccrpt.com

SCOPES and more

Great Value in
TEST & MEASUREMENT

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.

www.CheapHam.com 
Amateur Radio - CB - Marine -  Parts - Pro Audio - Test Equipment 

Discount Prices - Great Service -  24 x 7 x 365 

S9 Antennas 
in Stock 

For Discounted Prices and Fast Delivery on These Products and More  

SPECIAL 
PRICING  

NEW  
Comet   

CAA-500  
Antenna  
Analyzer   

QST 4/2009

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

Your complete guide to 
the ARRL Amateur Radio 
Volunteer Examiner program. 
Packed with everything new 
and experienced ARRL VEs 
need to know, this book 
is loaded with information. 

ARRL VEC 
Volunteer 
Examiner 
Manual 
Ninth Edition

e guide to

C 
r 

ARRL Order No. 1328 – ONLY $10*
*Shipping and handling included

Includes:
■ Becoming a Volunteer Examiner 
■ The Volunteer Examiner Team 
■ Preparing for the Test Session 
■ Form 605 
■ Conducting the Test Session 
■ Session Report and 
 Returning Documents 
■ FCC Part 97 Rules 
...and more!



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 DMU-2000 Data Management Unit displays
various operational conditions
• 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-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!

FT-897D 100W HF/VHF/UHF Portable
• Similar to the FT-857D but can also operate using
optional FNB-78 13.2V @ 4.5 Ah NiMH battery packs

FTDX-5000MP

FOLLOW US ON TWITTER!

twitter.com/K9AES

FT-270R 2M FM HT
• TX: 144-148 • RX: 136-174 • Power: 5/2/0.5W
• Memories: 200 • Extra large LCD display & speaker

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-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-817ND
HF/VHF/UHF All Mode Backpack QRP
• TX: HF/VHF/UHF • RX: 0.1-56, 76-154, 420-470 MHz
• Power: 0.7-5W (AM 1.5W) • Memories: 200
• Field operation with AA batteries or Ni-MH pack

FT-270R              FT-60R                  VX-8DR
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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!
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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-TTM

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
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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...Remote 200W...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
$39995

$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

MFJ_998_092308_4C_QST_091809.qxd  9/18/2009  12:37 PM  Page 1
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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.

with Precision Surge Protected Coax Switches. 
The Model DELTA-2B/4B Series and Model ASC 

Desk Top Switch Console Series.
Offers Unparalled Performance and Station Operational Convenience, 

with Very Low Loss and Excellent Co-Channel Isolation!

The Leader of the “Pack”

www.alphadeltacom.com
for product technical details, installation requirements, 

pricing, dealers and contact information.

Thanks for checking us out! Don, W8AD; Jim, WB4ILP

Tigertronics   154 Hillview Drive   Grants Pass, Oregon  97527 

Order Toll Free! 
 

800-822-9722 
 

541-474-6700 

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 con-
trols, 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 for all of the exciting details! 

Grants Pass, Oregon 

TM 

TM 

WSPR  PSK31  SSTV  RTTY  MT63  CW  + more! 

www.tigertronics.com 

Tigertronics SignaLink USB 

Only $99.95 + s/h 
for most SignaLink USB models 

New Plug & Play Jumper Modules 
are now available for most radios!  

Make your reservations now for three days 
of learning and enjoyment at the Four 
Points Sheraton Hotel at BWI airport. 
The Digital Communication Conference 
schedule includes forums, demonstrations, 
a Saturday evening banquet and an in-
depth Sunday seminar. This conference 
is for everyone with an interest in digital 
communications—beginner to expert. 

Call Tucson Amateur 
Packet Radio at: 
972-671-8277, 
or go online to: 
www.tapr.org/dcc



Operate all bands 160
through 6 Meters at full 1500
Watt with this self-supporting,
43 feet high performance verti-
cal!  It assembles in less than
an hour and its low-profile
blends in with the sky and trees
-- you can barely see it from
across the street. 

Exceptional Performance
The entire length radiates to provide

exceptional low angle DX performance
on 160 through 20 meters and very
good performance on 17 through 6
Meters.  You can shorten it by telescop-
ing it down for more effective low angle
radiation on higher bands if desired.

With an automatic antenna tuner
there’s no fuss -- just talk!

A wide-range automatic or manual
antenna tuner at your rig easily matches
this antenna for all bands 160-6 Meters.
There’s no physical tuning adjustments
on the antenna -- you simply put it up!  

An optimized balun design allows
direct coax feed with negligible coax
loss (typically less than 1/2 dB 60-6
Meters and less than 1 dB 160-80 M
with good quality, low-loss coax).  
Fully self-supporting, Extremely low
wind loading, Very low visibility . . . 
With just 2 square feet wind load,

the fully self-supporting MFJ-2990 --
no guy wires needed -- has the lowest
wind-loading and lowest visibility of
any vertical antenna!  The key is a six
foot section of tapering diameter stain-
less steel whip that flexes in strong
wind instead of stressing the bottom
sections.  Its 2-inch O.D. and .120 inch

thick walled tubing bottom section
makes it incredibly strong -- it’ll stay up!

Weighs just 20 pounds -- you can
easily put it up by yourself because its
corrosion resistant 6063 aircraft alu-
minum tubing and stainless steel con-
struction make it light and super-strong.

Assembles in an hour
You can easily assemble it in an

hour!  Ground mounting lets you com-

pletely hide its antenna base in shrub-
bery. Includes ATB-65 high-strength
antenna mount.  Requires ground sys-
tem -- at least one radial. More exten-
sive ground system will give much bet-
ter performance.  

Great for Stealth Operation in 
antenna restricted areas

This very low-profile antenna is per-
fect for stealth operation in antenna
restricted areas.  Hide it behind trees,
fences, buildings, bushes. Use it as a
flagpole.  Telescope it down during the
day.  Put it up at night and take it down
in the morning before the neighbors
even notice!  

Quick and easy installation makes it
great for DXpeditions, field day and
other portable and temporary operations.

MFJ 160-6 Meter Antenna
Self-supporting 43 foot vertical -- no guy wires required . . . 1500

Watts . . . exceptional performance . . . low-profile . . . includes base
mount and legal limit balun . . . assembles in an hour . . . 

MFJ-2990
$35995

New!

MFJ-2990 includes
this base mount and

legal limit balun!!!

MFJ Automatic Tuners 
MFJ-998

$69995

MFJ-993B
$25995

For legal limit 1500 Watt SSB/CW
amplifiers. Auto-ranging LCD and Cross-
Needle SWR/Wattmeter, antenna switch, amp
bypass, matches 12-1600 Ohms, 1.8-30 MHz.

Dual power range -- 300 Watt range
matches 6-1600 Ohms. 150 Watt/6-3200
Ohms. Auto-ranging LCD and Cross-Needle
SWR/Wattmeter, antenna switch, 1.8-30 MHz.

MFJ Manual Tuners 

1500 Watts
SSB/CW, 1.8-
30 MHz. Active
peak-reading

Cross-Needle SWR/Wattmeter, balun, dummy
load, antenna switch, aircore roller inductor.

MFJ-989D
$38995

MFJ-949E
$17995

World’s most popular tuner! 300
Watts, 1.8-30 MHz. Peak/Average Cross-
Needle SWR/Wattmeter, 8 pos. antenna
switch, dummy load, 1kV capacitors. 

• 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

Window Feedthru
Bring 3
coaxes, bal-
anced line, random wire, ground thru window.
Connectors mounted on stainless steel panel.
3/4” thick pressure-treated weather-proof wood.

MFJ-4602
$6995
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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 new computers!
     

■ 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:
♦ Universal Radio
♦ AES

♦ HRO
♦ Radio City
♦ 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 it 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.

  Noise Reduction, precision highpass, lowpass,  
  bandpass & notch fi ltering for audio, CW & data.

  ■ DSP-599zx Audio Signal Processor* 

  ■ 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!



Super strong fiberglass
mast has huge 13/4 inch bottom
section. Flexes to resist

breaking. Resists UV. Put up full size
inverted Vee dipole/vertical antenna in
minutes and get full size performance!

MFJ-1910
$7995

http://www.mfjenterprises.com for instruction manuals, catalog, info

Ultra high quality center fed dipoles
will give you trouble-free operation for
years.  Custom injection-molded UV-resist-
ant center insulator has built-in coax con-
nector and hanging hole. Heavy duty 7-
strand, 14-gauge hard copper antenna wire.
Extremely strong solderless crimped con-
struction.  Authentic glazed ceramic end
insulators.  Use as horizontal or sloping
dipole or inverted vee. Handles full 1500
Watts.  Simply cut to length for your favorite
frequency with cutting chart provided.

MFJ All-Band G5RV Antennas
Operate all bands through 10 Meters, even 160 Meters, with a single wire antenna!

The
famous
G5RV

antenna is the most
popular ham radio
antenna in the world!
You hear strong sig-
nals from G5RVs
day and night, 24/7.

And it’s no wonder . . . it’s an efficient,
all band antenna that’s only 102 feet long -
- shorter than an 80 Meter dipole.  Has 32.5
foot ladder line matching section ending in

SO-239 connector for your coax feedline.
Use as Inverted Vee or Sloper, and it’s even

more compact and needs just one support. 
With an antenna tuner, you can operate

all bands 80 Meters through 10 Meters and
even 160 Meters with an antenna tuner and
a ground.  

MFJ’s fully assembled G5RV handles
1500 Watts.  Hang and PlayTM -- add coax,
some rope to hang and you’re on the air!

MFJ-1778M, $39.95. Half-size, 52
foot G5RV JUNIOR covers 40-10 Meters
with tuner. Handles full 1500 Watts. 

MFJ-1778
$4495

MFJ Dual Band 80/40 or 40/20M Dipoles

MFJ All Band Doublet
MFJ-1777 is a 102
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner.
Super strong cus-
tom fiberglass cen-
ter insulator pro-
vides stress relief for ladder line (100 ft.
included). Authentic glazed ceramic end
insulators.  Handles full 1500 Watts. 

MFJ-17758 is a short 85 foot long dual
band 80/40 Meter dipole antenna. It’s full-size
on 40 Meters and has ultra-efficient end-load-
ing on 80 Meters.  Handles full 1500 Watts.
Super-strong injection-molded center insulator
with built-in SO-239 connector and hang
hole. Solderless, crimped construction. 7-
strand, #14 gauge hard copper wire.  Connect
your coax feedline directly, no tuner needed.   

MFJ-17754, $59.95. Short coax fed 42
foot long dual band 40/20 Meter dipole antenna.  Full-size on 20 Meters, ultra-efficient
end-loading on 40 Meters. Same construction as MFJ-17758. 

MFJ Single Band Dipole Antennas

MFJ-1779A
$6995

160M, 265 ft. 

MFJ-1779B
$4995

80-40M, 135 ft.

MFJ-1779C
$2995

20-6M, 35 ft. 

True 1:1 Current
Balun & Center Insulator

True 1:1
Current Balun/
Center Insulator

forces equal antenna currents
in dipoles for superior per-
formance. Reduces coax
feedline radiation and field

pattern distortion -- your signal goes where
you want it. Reduces TVI, RFI and RF hot
spots in your shack. Don’t build a dipole
without one! 50 hi-permeability ferrite
beads on high quality RG-303 Teflon(R)

coax and Teflon(R) coax connector. Handles
full 1.5kW 1.8-30 MHz. Stainless steel
hardware with direct 14 gauge stranded
copper wire connection to antenna. 5x2
inches. Heavy duty weather housing. 

MFJ-918
$2495

MFJ-1704
heavy duty
antenna switch

lets you select 4 antennas
or ground them for static

and lightning protection.  Unused antennas
automatically grounded.  Replaceable
lightning surge protection. Good to 500
MHz.  60 dB isolation at 30 MHz. 2.5 kW
PEP.  Less than .2 dB insertion loss, SWR
below 1.2:1. SO-239 connectors. Handy 

MFJ-1702C Like
MFJ-1704, but for 2
antennas. 3Wx2Hx2D”

RF Isolator
MFJ-915 RF Isolator

prevents unwanted RF
from traveling on the

outside of your coax shield into
your transceiver.  This unwanted
stray RF can cause painful RF
“bites” when you touch your micro-

phone or volume control, cause your dis-
play or settings to go crazy, lock up your
transceiver or turn off your power supply.
In mobile installations, stray RF could
cause your car to do funny things even
blow your car computer.  Clear up these
problems, plug an MFJ-915 between your
antenna and transceiver.  5x2 in.  Handles
full 1500 Watts.  Covers 1.8-30 MHz.  
MFJ-919, $59.95. 4:1 current balun,1.5 kW.
MFJ-913, $29.95. 4:1 balun, 300 Watts.

MFJ-915
$2995

MFJ-1704
$7995
4-Positions

MFJ-1702C
$3995
2-Positions 

MFJ-1700C
Antenna/
Transceiver

Switch lets you select one
of six antennas and one of
six transceivers in any
combination. Plug in an
antenna tuner or SWR
wattmeter and it’s always

in-line for any antenna/transceiver combi-
nation.  Has lightning surge protection.
Handles 2 kW PEP SSB, 1 kW CW, 50-75
Ohm loads.  Unused terminals are auto-
matically grounded.  1.8 to 30 MHz. SO-
239 connectors. 43/4W61/2Hx3D inches. 

MFJ-1701
Antenna Switch like
MFJ-1700C but lets
you select one of

six antennas only. 

MFJ-1700C
$9995

$6995
MFJ-1701

MFJ-16C06, $4.56. 6-pack authentic glazed
ceramic end/center antenna insulators. 
MFJ-16B01, $19.95. Custom injection-
molded UV-resistant center insulator has
built-in coax connector and hanging hole.
MFJ-18G100, $24.95. 100 ft. of flexible,
7-strand, 14-gauge solid copper antenna wire.
MFJ-58100X, $49.95. 100 ft. 50-Ohm

RG-8X with PL-259s on each end. 
MFJ-18H100, $34.95. 100 feet, 450 Ohm
ladder line, 18 gauge copper covered steel.

Lightning Surge Protectors
Ultra-fast gas discharge tube shunts 5000
amps peak. Less than 0.1 dB loss.  Up to
1000 MHz. SO-239s. MFJ-270, $29.95.
400W PEP. MFJ-272, $39.95. 1500W PEP.

• 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 800-647-1800Dipoles, G5RV, Random Wire, Doublets, Beverage Antennas, etc.

10Wx3Hx11/2D inches.

Antenna Switches

Make your own antennas

33 ft. Telescoping
fiberglass Mast

3.8 feet collapsed, 3.3 lbs.

MFJ-1777
$5995

MFJ-17758
$8995

80/40 Meters

mounting holes. 61/4Wx41/4Hx11/4D in.
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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.
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MFJ Switching Power Supplies

MFJ’s adjustable voltage switching
power supplies do it all!  Power your HF or
2M/440 MHz radio and accessories.

MFJ’s MightyLitesTM are so light and
small you can carry them with one hand!
Take them with you anywhere. 

No more picking up and hauling around
heavy, bulky supplies that can give you a
painful backache, pulled muscle or hernia. 

These babies are clean . . . Your bud-
dies won’t hear any RF hash on your sig-
nal!  None in your receiver either! These
super clean MightyLitesTM meet all FCC
Class B regulations. 

Less than 35 mV peak-to-peak ripple
under 25 or 45 amp full load.  Load regula-
tion is better than 1.5% under full load.

You won’t burn up our power supplies!

MFJ Power supplies are fully protected
with Over Voltage, Over-temperature and
Over Current protection circuits. 

MFJ MightyLitesTM can be used any-
where in the world!  They have switchable
AC input voltage and work from 85 to 135
VAC or 170 to 260 VAC.  Replaceable fuse. 

A whisper quiet internal fan efficiently
cools your power supply for long life.  

This heavy-
duty linearly
regulated MFJ-
4035MV has
abolutely no RF
Hash. It delivers
30 Amps contin-
uous, 35 Amps
maximum from its mas-
sive 19.2 lb. transformer.
Front panel adjustable 1-14 VDC output
with convenient detent at 13.8 VDC. Volt/Amp
Meters. 1% load regulation, 30 mV ripple.
Over-voltage/current/temperature protection,
5-way binding posts, 2 pairs of quick-con-
nects and a covered cigarette lighter socket
for mobile accessories. Front panel replace-
able fuse. 110 VAC input. 91/2Wx6Hx93/4D in.

High Current Multiple DC Power Outlets
Power multiple Transceivers/accessories from a single DC power supply . . . Keeps
you neat, organized and safe . . .Prevents fire hazard . . . Keeps wires from tangling up
and shorting . . . Fused and RF bypassed . . . 6 foot, 8 gauge color coded cable . . . 

Versatile 5-Way Binding Posts
MFJ-1118, $84.95. Power two HF

and/or VHF rigs and six accessories
from your main 12 VDC supply.
Built-in 0-25 VDC voltmeter.  Two
pairs 35 amp 5-way binding posts,
fused and RF bypassed for trans-
ceivers. Six pairs RF bypassed bind-
ing posts provide 15 Amps for acces-
sories. Master fuse, ON/OFF
switch,“ON” LED.  121/2x23/4x21/2 in. 

MFJ-1116, $59.95. 8 pairs binding
posts, 15A total.Voltmeter, on/off switch.

MFJ-1112, $44.95. 6 pairs bind-
ing posts, 15 Amps total.

MFJ-1117, $64.95. Powers four
transceivers simultaneously (two at
35 Amps each and two at 35 Amps
combined). 8x2x3 inches.

All PowerPolesTM

MFJ-1128, $104.95. 3 high-current
outlets for transceivers. 9 switched
outlets for accessories. Mix & match
included fuses as needed (one-40A,
one-25A, four-10A, four-5A, three-
1A fuses installed). 0-25 VDC Voltmeter.
Extra contacts, fuses. 12Wx11/4Hx23/4D”.

MFJ-1126, $84.95. 8 outlets, each
fused, 40 Amps total. Factory installed
fuses: two 1A, three 5A, two 10A, one 25A,
one 40A. 0-25 VDC Voltmeter.  Includes
extra PowerPoles®, extra fuses -- no extra
cost.  9Wx11/4Hx23/4 inches. 
PowerPolesTM AND 5-Way Binding Posts

MFJ-1129, $114.95. 10 outlets each fused,
40 Amp total. 3 high-current outlets for rigs
-- 2 PowerPoles® and one 5-way binding
post. 7 switched outlets for accessories

(20A max) -- 5 PowerPoles® and 2 bind-
ing posts.  Fuses include (1- 40A, 2-25A,
3-10A, 3-5A, 2-1A installed). 0-25 VDC
Voltmeter. Includes extra PowerPoles(R) and
fuses, 121/2Wx11/4Hx23/4D inches.

MFJ-1124, $64.95. 6 outlets each fused,
40 Amps total. 4 PowerPoles® , 2 high-
current binding posts, Installed fuses: 1-
40A, 2-25A, 2-10A, 1-5A, 1-1A. Includes
extra PowerPoles® & fuses -- no extra cost.

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories with
these highly reliable 15, 22, 30, 40 or 75 Amp MFJ Switching Power Supplies!

No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . . 

MFJ-4035MV

• 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

Ham
Radio’s
smallest
and lightest 22 Amp continu-
ous power supply is also its
best selling! 

22 Amps continuous/25 Amps
max at 13.8VDC. 5-way binding
posts on front, 5A quick connects
on back. 85-135/170-260 VAC
input. 2.9 lbs. 53/4Wx3Hx53/4D”. 

MFJ-4125P, $94.95. Adds 2-
pairs Anderson PowerPolesTM. 

22 Amps
continuous,
25 Amps
maximum. Like MFJ-4125 but
adds Volt/Amp meters, cigarette
lighter plug. Adjustable 9-15
VDC Output. 51/4Wx 41/2Hx6D
in. Weighs 3.7 lbs. Use 85-135
VAC or 170-260 VAC input.
Replaceable fuse. 

40 Amps
continuous,
45 Amps
max. Adjustable 9-15 VDC out-
put. Volt/Amp meters, cigarette
lighter plug, front 5-way binding
posts, two rear quick connects.
5.5 lbs. 71/2Wx 43/4Hx9D inches.
Use 85-135 VAC or 170-260
VAC input. Replaceable fuse. 

75 Amps
maximum
and 70 Amps
continuously. Adjustable volt-
age 4.0-16 VDC. Short circuit,
overload and over-temperature
protection, 10.5 lbs. 93/4Wx51/2H
x91/2D”. Great for Ameritron’s
ALS-500M mobile amplifier!

MFJ-4225MV

MFJ-4125

MFJ-4245MV
MFJ-4275MV

$14995

MFJ-1118
$8495

MFJ-1116
$5995

MFJ-1112
$4495

MFJ-1117
$6495

MFJ-1128
$10495

MFJ-1126
$8495

MFJ-1129
$11495

MFJ-1124
$6495

15 Amp Continuous
15 Amps continuous, 17

Amps max at 13.8 VDC.
Over-voltage, over-current
protection. 5-way binding
posts. Load fault indicator and
automatic shutdown. 90-130
VAC input. 11/2 lbs. Tiny 33/4Wx21/4Hx33/4D
inches fits easily in an overnight bag.

MFJ-4115
$5995

30 Amps Continuous
Linear with 19.2 lb.Transformer

$8495

22 Amp Continuous 22 Amp Continuous 40 Amp Continuous 70 Amp Continuous

$9995 $14995
$24995

Mighty

Lite
TM Mighty

Lite
TM

MightyLiteTM

No RF Hash!

MFJ_4125_092308_4C_QST_031811.qxd  3/18/2011  11:23 AM  Page 1
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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

Mini HF ARRL’s Hamspeak

QST 6/2011

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 ®

NEW!

A Dictionary for 
Radio Amateurs

*plus shipping and handling

By Joel Hallas, 
W1ZR
ARRL’s Hamspeak 
is a collection of 
terms and acronyms 
commonly used 
in the ham radio 
community. As seen 
in QST magazine, it 
was created to make 
articles easier for 
newcomers to 
understand. Whether you’re new to the 
hobby or you just want to brush up on your 
ham radio jargon, this is your complete 
guide to the unique language of Amateur 
Radio. Inside you’ll  nd many of the 
de  nitions include images, references to 
other material and more…

 

eeeeeeeeee ee

mmmmmmmmmmmmmssssssspppppppppppppppppeeeeeeeeeeeeeaaaaakkkkkkkkkkkkkk
Over 1,300 Entries!

ARRL Order No. 8423 
Special ARRL Member Price!
Only $15.95* (regular $17.95)



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)2010 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)2010.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
B-1018-G
B-2518-G
B-5018-G
Watts In

B-5018-G
$329

25  
5
--

.25

50
7
2
.5

140
40
15
3

150
60
25
5

160
80
40
8

160
100
50
10

--
125
70
15

--
160
100
25

--
160
130
35

--
160
160
50

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

VEC_VC300DLP_101308_4C_QST_092809.qxd  10/14/2009  3:58 PM  Page 1



Program Highlights
■ Huntsville Hamfest: Featuring huge new equipment dealer show, many 

major manufacturers, giant fl ea market. Huge forum slate including ARRL, 
public service, DX, technical and contesting topics. 

■ DX Card Checking: Representatives will be available to fi eld check your 
DX cards for DXCC credit. Visit the NADXC booth for information. 

■ Hospitality Suites: Huntsville Hamfest will host Hospitality Rooms at the 
Holiday Inn across the street from the VBC on Friday and Saturday nights. 

■ 2011 YHOTY (Young Ham of the Year): An award intended to recognize a young ham who has 
demonstrated his or her dedication to Amateur Radio through his or her activities. 

■ Talk-in station: Our always welcoming and always helpful talk-in crew (they haven’t lost a visitor yet) 
will be operating as K4BFT on the 146.94 repeater for complete talk-in information. Back-up frequency 
is 147.30. No PL required during the hamfest weekend. 

■ HAYLARC YL Breakfast: The Huntsville Area Young Ladies Amateur Radio Club (HAYLARC) invites all 
YLs attending the Huntsville Hamfest to join them for a Dutch breakfast Sunday, 7:00 AM at Shoney’s.

ARRL The national association for

AMATEUR RADIO ®

Huntsville Hamfest Association
 The World’s Friendliest Hamfest

www.hamfest.org

Hotels
Holiday Inn Downtown
Huntsville Hamfest Offi cial Hotel
Right across the street from the hamfest site, is the Holiday 
Inn, Huntsville Downtown. Call them at (256) 533-1400 
(Huntsville) or 1-877-320-8455 (Corporate). Mention the 
Group/Convention code “SHA” to get the special Hamfest 
rate of $82. www.holidayinn.com/hunsvilleal
Embassy Suites, Huntsville, AL
You may also want to consider reservations at the Embassy 
Suites adjacent to the Von Braun Center. Call (256) 539-7373 
(Huntsville) or 1-800-362-2779 (Corporate) and mention the 
Group/Convention code “HFT” for the special Hamfest rate 
of $109 (single or double).
www.embassysuiteshuntsville.com

Nearby Points of Interest
✓ U.S. Space & 

Rocket Center and 
U.S. Space Camp

✓ Bridge Street 
Centre – Upscale 
Shopping Mall

✓ Huntsville 
Botanical Garden

✓ Huntsville 
Museum of Art

✓ Cathedral Caverns 
State Park

✓ Historic Huntsville Depot Museum and 
Alabama’s Constitution Village

H t l

Parking: The parking garage across the street from the VBC will be open with a parking fee of $5. The South Hall where the 
Hamfest is located has a 500 space ground level garage with a parking fee of $5. Elevators carry you up to the hamfest. 

yoyoung ham who has

pot MMuseum and

■ DX Banquet – Saturday evening sponsored by the North 
Alabama DX Club, featuring Wes Lamboley, W3WL, speaking 
on the VP8ORK South Orkney DXpedition.  The DX Banquet is 
held at the Holiday Inn across from the Von Braun Center.

■ License Exams: Exams will begin at 10:00 sharp Saturday 
and Sunday in the curtained area outside the South Hall. 
Bring your original license, copy of same, any CSCE’s you 
want to present, some means of personal identifi cation and 
the $15 test fee.the Holiday Inn across the street from the Von 
Braun Center.
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The model 81041 is a portable, self-contained 
RF Wattmeter that features a studio-quality analog 
meter and USB interface. Numeric, analog meter, 
and bar graph data are simultaneously displayed 
on a PC’s monitor. The functions indicated are 
Forward and Refl ected Power, both in Watts and 
dBm, plus an automatic calculation of SWR and 
Return Loss.

The internal dual socket line section and forward / refl ected switch gives the 
user the ability to display either forward or refl ected on the analog meter, while 
both are displayed simultaneously on the PC.

Our use of a rugged shock mounted meter with a mirror-backed scale along 
with superior taut band technology, provides reliable and accurate readings of 
either forward or refl ected power on the meter. 

The 81041 uses standard elements to detect average RF power from 100 mW 
to 10 kW and from 2 MHz to 2.3 GHz. Software and a detachable six foot USB 
cable are included for a simple installation on any PC using Windows® Vista, 
2000, XP or NT. No additional cables, AC or DC power adapters, batteries or 
custom remote sensors are required.

• Forward and Refl ected Power in Watts and dBm • 
• Automatically Calculates SWR and Return Loss • Internal Dual 7/8” Line Section • 

• Quick Match Connectors • Uses Standard Plug-In Elements • Two Year Limited Warranty •

The Model 81021 Average Reading Dual Socket Wattmeter allows you to 
measure both Forward and Refl ected RF power with the fl ip of a switch. The 
Model 81021 uses standard Elements to accurately detect average RF power 
from 100mw to 10 kW over a frequency range of 0.45 MHz to 2.3 GHz.

Complete with an internal dual socket 7/8” Line Section and Quick Match RF 
connectors, Model 81021 offers the speed and reliability you expect from 
Coaxial Dynamics. A convenient front panel switch gives the user the ability 
to display Forward or Refl ected power on the analog meter.

The Model 81021 is easy to use. No additional black boxes or delicate remote sensors are 
needed. Simply connect the Wattmeter in-line between the RF source and the Antenna or Load, 
insert the appropriate Elements and select either the Forward or Refl ected switch position. The 
RF power is visually identifi ed directly on the large 4 ½” mirrored scale.

Versatile and strong, the Model 81021 uses a heavy gauge metal case to protect the Wattmeter 
from impact shock and a leather strap makes for safe and comfortable handling. For added 
convenience, two sockets for storage of additional elements are located on the back of the unit.

Our use of a rugged shock mounted meter with a mirrored-backed scale along with superior taut 
band technology provides reliable and accurate readings, plus the integrity that satisfi es both the 
US Navy and Canadian standards for bounce and vibration. This is your assurance of complete 
accuracy.

• Shock Mounted “Taut Band” Meter • Large 4 ½” Mirrored Scale • 
• Internal Dual Socket 7/8” Line Section • Switch for Forward or Refl ected Power • 

• Quick Match Connectors • Uses Gold Plated Plug-In Elements • Two Year Limited Warranty •

6800 Lake Abram Dr., Middleburg Heights, Ohio, USA 44130  
1-800-COAXIAL (262-9425) • 440-243-1100 • Fax: 440-243-1101 • Web Site: www.coaxial.com

Dual Socket Wattmeter
Model 81021

USB Wattmeter
Model 81041

Coaxial Dynamics QST Ad WITH DAYTON BOOTH.indd   1 6/9/2011   9:07:29 AM
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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. 1192
Only $49.95*
*plus shipping and handling

AMATEUR RADIO®

Don’t let the 
confusing tangle 
of ordinances and 
by-laws keep you 
from installing the 
antenna you need in 
order to communicate 
effectively. This book 
describes proven techniques and 
strategies that a ham and his or 
her attorney can use to obtain an 
antenna-structure permit. You’ll 
learn to keep peace with the 
neighbors while enjoying 
ham radio!

Includes:
• Principles That Will Help You Win 
• The Process in a Nutshell 
• Your Winning Team 
• Basic Preparations 
• Getting to Know the Players 
• Possible Objections 
• Preparing the Permit Application 
• Public Hearings—Your Big 

Moment in the Spotlight 
• Deliberations and Decisions 
• Now, Get the Permit and Build 

Your Antenna 
• Awkward Post-Permit Situations 
• Local and State Law, National 

Codes 
• Drafting or Redrafting a Bylaw 

or State law 
• Federal Law of Ham Radio 

Structures 
• Other Federal Law 
• Common Covenants and 

Restraints 
• Canadian Laws
         CD-ROM included!
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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

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

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

AMATEUR TELEVISION
P.C. Electronics

Your ATV Experts

www.HAMTV.com
Call (626) 447-4565

ARRL’s Small Antennas 
for Small Spaces

QST 8/2011

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 ®

*plus shipping and handling

By Steve Ford, WB8IMY

Antenna Solutions for Every Space!

ARRL’s Small Antennas for Small Spaces 
is a valuable resource for radio amateurs 
who live in apartments, condominiums, or 
houses on small lots. Filled with practical 
advice, it guides you to  nding the right 
antenna design to  t whatever space you 
have available. You’ll  nd ideas and projects 
that will get you on the air regardless of 
where you live!

Includes:
■ Tips to Get You Started the Right Way

Learn tips about feed lines, SWR, RF 
ampli  ers, operating modes and RF 
safety.

■ Indoor Antennas You Can Install Now
Design ideas and projects for VHF and 
HF antennas you can use inside your 
home.

■ Outdoor HF Antennas for Any Property
Dipoles, inverted Ls, end-fed wires, loops, 
verticals and temporary antennas.

■ Outdoor Antennas for VHF and 
Beyond
Compact omnidirectional and directional 
antennas you can install anywhere.

■ Creative Solutions
A collection of limited-space antenna 
ideas, including the Folded Skeleton 
Sleeve 40 and 20 Meter Dipole Antenna.

ARRL Order No. 8393 
Special ARRL Member Price!
Only $22.95* (regular $25.95)

New Book!
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858.565.1319   FAX 858.571.5909
www.NationalRF.com

Handheld VHF direction
finder. Uses any FM xcvr.
Audible & LED display.
VF-142Q, 130-300 MHz
$239.95
VF-142QM, 130-500 MHz
$289.95

7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

S/H Extra, CA add tax

VECTOR-FINDER DIP METER
Find resonant freq of tuned
circuits/networks/antennas.
Aux output for freq. cntr.
NRM-2, with 1 coil, $219.95
NRM-2D, with 3 coils (1.5-
40 MHz), and case, $299.95
Additional coils (ranges
between 0.4 and 70 MHz
avail.), $39.95 each

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

Radio control en-/ decoder software / hardware

Bonito - RadioCom
WAVECOM decoder

COMPUTER INTERNATIONAL,  since 1989
St. Johns, MI 48879 – Phone 989 224 9080
qst@computer-int.com**www.computer-int.com

General Distributor & Support

GAP Antenna Products Inc
99 North Willow Street, Fellsmere, FL  32948
Tel: (772) 571 9922       Fax: (772) 571 9988

email: contact@gapantenna.com    www.gapantenna.com

Got Noise Problems?
Can’t hear weak stations?
Get a Hear-It speaker

You won’t
Believe the
Difference!

 Manufactured by: bhi Ltd, Burgess Hill, England, www.bhi-ltd.com    

For more information contact:“The performance of the “Hear It”  
is impressive. Virtually total elimination  
of annoying hiss without annoying  
distortion of the processed audio.” 
MT May 03
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CD-ROM Collections

The ARRL Operating Manual—9th Edition. 
The MOST COMPLETE book about Amateur Radio 
Operating. It contains everything you need to explore new 
activities, lean new skills, fi nd new references, and more. 
Order No. 1093 .............................................................$29.95
NEW! ARRL Repeater Directory® —2011/2012 Edition. 
   Pocket-sized (3.75” x 5.25”), Order No. 1769 ..........$10.95
   Desktop Edition (6” x 9”), Order No. 1936 ...............$15.95
NEW! TravelPlus for Repeaters™—2011-2012 Edition.
CD-ROM, version 15.0. Order No. 7921 ............................  $39.95

NEW! TravelPlus Mobile GPS™. 2011/2012 Edition. 
Order No. 2530 ................................................................................................. $24.95
NEW! ARRL’s Hamspeak—A Dictionary for Radio Amateurs. 
Order No. 8423 ...............................ARRL Member Price $15.95 ................$17.95
NEW! The ARRL DXCC List. March 2011 Edition. Order No. 7617 ................... $5.95
The ARRL DXCC Handbook. Order No. 9884 ............................................ $19.95
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 ... $19.95
Hints & Kinks. 17th Edition. Order No. 9361 ............................................... $17.95
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
The ARRL Software Library for Hams. CD-ROM, version 3.0
Order No. 1424 ...................................................................................................$19.95
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
2011 Super Frequency List on CD-ROM. Order No. 0137 ........................ $44.95
2011 Shortwave Frequency Guide. Order No. 0113 ................................. $59.95
Remote Operating for Amateur Radio. Order No. 0992 ........................... $22.95
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 inches. Includes grids! 
Order No. 8977......................................................................................... $15
ARRL Map of the World (Azimuthal). 27 x 39 inches. 
Order No. 7717......................................................................................... $15
ARRL Worked All States (WAS) Map. 11 x 17 inches. 
ARRL Frequency Chart on reverse side. 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)

Exam: 50-question Extra test (Element 4) 
The ARRL Extra Class License Manual—
Revised 9th Edition. Achieve the highest level of Amateur 
Radio licensing! Now including practice exam software. 
Order No. 8874 .................................................................. $29.95
ARRL’s Extra Q & A— 2nd Edition. Order No. 1379 ...... $17.95
Extra Class Flash Card Set. Order No. 1366 ............................................. $39.95

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
2004 Periodicals on CD-ROM. Order No. 9396 ................................ $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

2000 Periodicals on CD-ROM. Order No. 8209 .......................................... $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
1995 Periodicals on CD-ROM. Order No. 5579 .......................................... $19.95
NEW! Callbook CD-ROM. Summer 2011 Edition. Order No. 0210 ................. $49.95
HamCall™ CD-ROM. Order No. 8991 ............................................................. $49.95

NEW! RSGB Amateur Radio Operating Manual. Order No. 2300 .......... $29.95
NEW! 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
NEW! RSGB Computers in Amateur Radio. Order No. 0139 .................. $24.95

M
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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. 
Now including practice exam software on CD-ROM. 
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) 
NEW! The ARRL General Class License Manual—7th Edition. 
All the exam questions with answer key, for use July 1, 2011 to 
June 30, 2015. Now including practice exam software. 
Order No. 8119 ...................................................................$29.95
NEW! 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)

T
T
O
a
OO
N
 
 
N
C

NEWEW!! TTraTraTravevelPlus Mo

The ARRL Antenna Book—21st Edition.
The ultimate reference for Amateur Radio antennas, 
transmission lines and propagation. CD-ROM included. 
Softcover. Order No. 9876 ............................................... $44.95
Basic Antennas. Order No. 9994 ..................................... $29.95 
International Antenna Collection.
Volume 1. Order No. 9156 ............................................... $19.95
Volume 2. Order No. 9465 ............................................... $21.95

The ARRL Antenna Designer’s Notebook. 
Order No. 1479 .............................................................................................. $34.95
ON4UN’s Low-Band DXing. 5th Edition. Order No. 8560 .......................... $44.95
NEW! 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 The Antenna Experimenter’s Guide. 
Order No. 6087 .............................................................................................. $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! Antenna Zoning for the Radio Amateur. 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 ........................$75
Radio-Electronic Transmission Fundamentals. 
Order No. RETF ..................................................................................................$89
Transmission Line Transformers. Order No. TLT4 ..........................................$59
Transmission Line Transformers. CD-ROM. Order No. 9088 ...................... $129

Antennas and Transmission Lines
TTT
TTT
t
S
B
I
V
VV

TheTh ARRL Antteen

Q
ST

 o
n 

CD
-R

O
M

!

$29 95

$39 95

$17 95



LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685      Phone 410-586-2177 • Fax 410-586-8475

 Call or visit your favorite dealer today!  www.ldgelectronics.com

M
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s!

FT Meter signal strength, discriminator 
reading on receive, and power output, SWR, 
modulation, ALC action and supply voltage on 
transmit, all selectable from the radio's menu. 
Still Only $49

FTL Meter For Yaesu FT-857(D) and 
FT-897(D). Signal strength, discriminator reading 
on receive, and power output, SWR, modulation, 
ALC action and supply voltage on transmit, all 
selectable from the radio's menu. 
Suggested Price $79.99

NEW! M-7600 For IC-7600. S-meter 
on receive, or power out, SWR, ALC level or 
supply voltages, all selectable from the radio's 
menu. The M-7700 and the virtual meter on your 
radio can work together. 
Suggested Price $79.99

radio not included

NEW! LDG Electronics Acquires 
the S9 Antenna Line of 

Fiberglass Vertical Antennas!

S9V 43’ $199.99              
80-6 meters Fixed Operation
The S9V 43’ is a high-performance lightweight 
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!

FREE! 
RBA-1:1 Balun
or RU-4:1 Unun

When You Buy
A S9V 43’, 31’ or 18’ 
Multiband Antenna

Purchase an S9V 43’, 31’ or 18’ 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!

S9RP 
$39.99              

Aluminum 
Radial 

Plate 
Includes 20 sets of 
stainless steel nuts 

& bolts
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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
NEW! 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 Mocrowave Know How. Order No. 0303 .........................................$21.95

VHF Digital Handbook— 1st Edition.
Everything you need to get started in digital radio applications.  Includes 
Packet Radio, APRS, D-Star, digital applications in public service and emergency 
communications, and more!
Order No. 1220 ..............................................................................................$19.95
ARRL’s HF Digital Handbook. 4th Edition. 
Order No. 1034 ..............................................................................................$19.95
VoIP: Internet Linking for Radio Amateurs. 2nd Edition.  
Order No. 1431 ..............................................................................................$24.95
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
NEW! 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—2011 Edition. 
The most comprehensive guide to radio electronics 
and experimentation. Part reference and part applied 
theory, it is fi lled with electronic fundamentals, RF 
design, digital and software radio technology, and 

antenna construction. Always Revised! This 88th
edition includes new topics, project material, and 
expanded content. 
Fully searchable CD-ROM Included! (version 15.0) 
Softcover. Book and CD-ROM. 
Order No. 0953 ................................................ $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 ......................................................................$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
MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018 ....................... ..$89.95
L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123..........$12.95
Introduction to Radio Frequency Design. Order No. 4920 ......................$39.95
ARRL’s RF Amplifi er Classics. Order No. 9310 .......................................$19.95
More QRP Power. Order No. 9655 ..............................................................$19.95
QRP Romps. Order No. 0160 ......................................................................... ..$18
ARRL’s Low Power Communication. 3rd Edition. Order No.1042 ...........$19.95
ARRL’s Low Power Communication with Cub CW Transceiver Kit. 
Order No.1042K ............................................................................................$99.95
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 ................................$46.95
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
Communications Receivers. Order No. CR3E ..........................................$94.95
Radio Receiver Design. Order No. RRCD .......................................................$95
HF Radio Systems & Circuits. Order No. 7253 ..............................................$89
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 .................................................$54.95
Instruments of Amplifi cation. Order No. 9163 ..........................................$19.95
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
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
ARES Field Resource Manual. Order No. 5439 .........................................$12.95
Emergency Power for Radio Communications. Order No. 9531 .............$19.95
PR-101 Course on CD-ROM. Order No. 0133 ............................................$19.95 
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

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). This is an 
extraordinary story that includes hams among those patriots that undoubtedly 
helped the allied war effort. 
Order No. 0262 ..............................................................................................$39.95
Edgar Harrison. Order No. 0270 .................................................................$29.95 
YASME--The Danny Weil and Colvin Radio Expeditions. 
Order No. 8934 ..............................................................................................$24.95
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
The Story of W6RO and the Queen Mary. DVD Order No. 1344 ..............$15.95
Crystal Clear. Order No. 0353 .....................................................................$58.50
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
NEW! 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
NEW! The Road Home. Order No. 0427 .....................................................$12.99

Sales Tax: 
CT add 6% state 
sales tax (including 
S/H). VA add 5% 
sales tax (excluding 
S/H). Canadian 
Provinces NS, NB 
and NL add 13% 
HST (excluding 
S/H), all other 
Provinces add 
5% GST (excluding 
S/H).

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.

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

AMATEUR RADIO®
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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 ®

Use ham radio for coastal, 
high-seas, or worldwide 
communications. 
Here’s the 
information 
you need to 
select, install, 
and operate 
a dependable 
station on 
any boat, 
power 
or sail. 

ship-to-ship 
 or 

ship-to-shore

ions.
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Marine Amateur 
Radio 
ARRL Order No. 9723 
Only $12.95* 
*plus shipping and handling

ABR Industries™

8561 Rayson Rd. Ste A 
Houston, TX 77080
713-492-2722 • www.abrind.com

ABR Industries 400-Flex (400F) CCPE Dielectric VP: 
84% • UV Resistant NC Direct Burial Jacket • 
Attenuation/100ft: 0.9dB @ 30MHz • 1.8dB @ 150MHz 
• 3.3dB @ 450MHz • Features: Super Flexible • Very 
Low Loss • 20 Year Jacket Life Cycle. • Assemblies: 
Silver Tefl on® PL259 Each End • N Male Each End 
• Additional lengths in-stock too.
Part # Length/Ft Price/ea
25400F-PL-3............................3 ...................... $13.95
25400F-PL-6............................6 ...................... $16.95
25400F-PL-18 ........................18 ..................... $31.95
25400F-PL-35 ........................35 ..................... $50.95
25400F-PL-50 ........................50 ..................... $61.95
25400F-PL-75 ........................75 ..................... $85.95
25400F-PL-100 .....................100 ................... $104.95
25400F-PL-150 .....................150 ................... $159.95
• ABR Industries 400-Flex (400F) $.95/ft 100ft & greater.

ABR Industries RG213/U Mil-Spec • UV Resistant NC 
Direct Burial Jacket. • Attenuation/100ft: 0.6dB @ 10MHz 
• 1.0dB @ 30MHz • 1.4dB @ 50MHz • Features: High 
Power @ HF Bands • 20 Year Jacket Life Cycle 
• Assemblies: Silver Tefl on® PL259 Each End • Additional 
lengths in-stock too.
Part # Length/Ft Price/ea
2213A-PL-3 ............................3 ....................... $12.95
2213A-PL-6 ............................6 ....................... $14.95
2213A-PL-50 .........................50 ...................... $58.95
2213A-PL-75 .........................75 ...................... $82.95
2213A-PL-100 ......................100 .................... $104.95
• ABR Industries RG213/U $.95ft 100ft & greater.

Made in USA
Free Shipping

on Orders of $50.00 or more!

ABR Industries RG8x (240F) CCPE Dielectric VP:82% • 
UV Resistant NC Direct Burial Jacket. • Attenuation/100ft: 
0.9dB @ 10MHz • 1.6dB @ 30MHz • 2.1dB @ 50MHz
Features: Small Diameter (.242”) • Very Flexible • 20 Year 
Jacket Life Cycle. • Assemblies: Silver Tefl on® PL259 
Each End • Additional lengths in-stock too.
Part # Length/Ft Price/ea
218XA-PL-3 .............................3 .......................$11.95
218XA-PL-6 .............................6 ...................... $13.95
218XA-PL-18 ..........................18 ..................... $21.95
218XA-PL-50 ..........................50 ..................... $32.95
218XA-PL-75 ..........................75 ..................... $40.95
218XA-PL-100 .......................100 .................... $47.95
• ABR Industries RG8x (240F) $.40/ft 100ft & greater.

Prices subject to change without notice or obligation.

Rotor Cable
8 Conductors (2 16ga Stranded BC, 6 18ga Stranded BC) • Black UV Resistant Jacket.
Features: Runs up to 200 feet. Price: $.95/ft 100ft & greater. 

Antenna Rope • Double Braid Dacron®

3/16” 500ft Spools $54.95/Ea • 1000ft $99.95/Ea. • 5/16” 500ft Spools $89.95/Ea.

Ladder Line
14ga Stranded 370 $.69/ft 100ft & greater. • 18ga Solid 450  $.25/ft 100ft & greater.

Ground Braid Tinned Copper • Ring Terminals Each End.
½”Flat 1ft $3.95/Ea • 5ft $5.95/Ea • 10ft $8.95/Ea.
1”Flat 1ft $5.95/Ea • 5ft $11.95/Ea • 10ft $17.95/Ea.

Andrew®, Times® & other brands in-stock too. Custom Assemblies Welcome.

www.abrind.com
713-492-2722

ABR Industries.indd   1 6/14/2011   11:47:46 AM
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FOR MORE INFORMATION & TO ORDER TICKETS http://www.shelbyhamfest.org  
PRE-REGISTRATION TICKETS $6.00 / TICKETS ARE $8.00 AFTER AUGUST 26TH 

SHELBY HAMFEST IS AN           SANCTIONED HAMFEST 

MAJOR MANUFACTURERS & DEALERS | ONE OF THE LARGEST HAMFEST FLEA MARKETS 
80 CAMPSITES WITH 50 AMP SERVICE  |  FORUMS AND VE TESTING (Saturday) |   

SUNDAY SCHOOL AND BINGO (Sunday) 

PRE—REGISTRATION PRIZE IS ICOM ID-880H—One MAIN PRIZE each day  
Sat and Sun (Yaesu FT-950 & ICOM IC-7000) and HOURLY PRIZES (2 Meter Mobiles) 

YOU DO NOT HAVE TO BE PRESENT TO WIN!   
SARC MEMBERS AND THEIR FAMILIES ARE NOT ELIGIBLE FOR PRIZES LISTED IN THIS ADVERTISEMENT 

To order Tickets SASE 
Shelby Amateur Radio Club, Inc. 
PO Box 2206, Shelby, NC 28151 

Sponsored by  
SHELBY AMATEUR RADIO CLUB, INC.  

SINCE 1957 

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

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

ULTIMAX ANTENNAS Inc.
ULTIMAX 100 and ULTIMAX DXTREME
3.0-54 MHZ COVERAGE, 24’ TO 88’ 
lengths available
PERFECT FOR HOA, ARES, 
RACES,  single and double band 
double bazookas, and 
accessories.
www.ultimax-antennas.com
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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 

Performance Products for Your Radio!

sales@inrad.net     www.inrad.net
PO Box 2110 TEL: 1-831-462-5511
Aptos, CA 95001 FAX: 1-831-612-1815

Kenwood TS-850/TS-870/TS-950/
IC756Pro/II/III/FT-920 and other 
Roo  ng Filter Mods Now Shipping!

Book and CD-ROM
ARRL Order No. 8737

Only $19.95*
*plus shipping and handling

QST 4/2011

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™

For use with The ARRL Ham Radio License Manual 
– Second Edition
Includes:

• Modular lesson plans for a Technician Class Course
• Four practice exams
• Special Supplement: The Teacher’s Guide to 

Amateur Radio Instruction
CD-ROM Included!

• Powerpoint slides organized by lesson
• Illustrations and photos from the license manual
…and more

ELECRAFT ®

Elecraft is a registered trademark of Elecraft, Inc.

KX1 Ultra-Portable 
CW Transceiver Kit!

An HF Rig You Really Can Take 
Anywhere! The Elecraft KX1 is a 
backpacker’s dream: an ultra-light, multi-
band CW station with internal battery and 
automatic antenna tuner. But it’s also the 
perfect rig for shorter hikes, emergency 
use, and just plain fun. The top-mounted 
controls and plug-in paddle are ideal for 
beach chair, picnic table, or trail-side 
operation. You can use the KX1 standing 
up, or even while relaxing in bed.  (Turn 
on the logbook lamp and work some 
night-time DX!) 
See our web site 
for details.

www.elecraft.com • (831) 763-4211
sales@elecraft.com

P.O. Box 69, Aptos, CA 95001-0069
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QST 10/2009

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

NCJ THE 
NATIONAL 
CONTEST 
JOURNAL

Subscribe Today!

www.arrl.org/ncj





 

 

 
 

 

 
 
 

 

 
Quicksilver Radio Products 

Sign up on our Web Site for your free newsletter.   
Ham Radio news, articles, & special discounts 

40W variable tem-
perature soldering 
station. Blowout 

Sale price $29.73 

Gadgets and Gizmos Galore 
This is the place to find all the parts you need for 

that next antenna project.  Low-loss coax and jump-
ers, LMR-400, Flex-400, Bury-Flex,  ladder line, rope, 
pulleys, wire, baluns, and more are ready for immedi-
ate shipment.  Check out our expanded selection of 

coax cable — more styles and sizes than ever! 

Antenna Supplies 

New! 
Andy-Crimp Pro™ 
No other tool does all this: 

 

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 

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 carrying 
case.  Crimps 15-30-45-50-75A Power-
poles, Molex connectors, insulated and 

uninsulated 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 

More Powerpole 
Stuff Than Anybody! 

We sell genuine Anderson 
Powerpoles.  No Chinese  

copies here! 

Setting the Gold Standard Setting the Gold Standard   
See us at Hamfests from Maine to Florida, or Order Safely and Securely Online.See us at Hamfests from Maine to Florida, or Order Safely and Securely Online.  



1315 Maple Ave HAMilton, Oh 45011 
http://randl.com    sales@randl.com 

Local/Tech 513-868-6399 
Fax 513-868-6574 

R  

JT2008 RG8/U $ .66/ft 
JT1908 Mini 8/U $ .29/ft 

Field tunable 26-33 mHz 
1200 watts 
Connector: SO239 
Impedance: 50 ohms 
Length 18.75' when tuned to 29 mHz 
Maximum Mast size: 1 3/8" 
Construction: Aluminum 

6m—80m Vertical 
No Radials Required 

JTV680 

$249.95 
Specifications: 
Transmit: 3.5-57 MHz 
Receive: 1.8-90 MHz 
Impedance: 50 ohms 
Max power: 250 watts 
Max wind rating: 90 MPH 
Connector: SO239 
Length: 23 feet 31/2 inches 
Mast size: 11/4 – 11/2  inches 
Radials: Not required 

10 meter 5/8 wave vertical 
JTV10 

$99.95 
Recommended Coax for 

JTV10 and JTV680 
SP23 External Speaker .................................................................. 84.95 
MB430M2 Mobile Mount ............................................................. 49.95 
MC60A Desk top mic ................................................................. 149.95 
MC90 Desk top mic .................................................................... 249.95 
PS60 Heavy Duty Power Supply................................................. 429.95 
SO3 TCXO .................................................................................. 109.95 
SP50B External Mobile Speaker ................................................... 54.95 
VGS1 Voice Guide & Storage Unit .............................................. 65.95 

The TS-590S marks a bold new chapter in Kenwood's proud his-
tory of manufacturing high-performance transceivers. Featuring a 
narrow-band Roofing Filter the TS-590S significantly reduces in-
terference from unwanted signals that would be hidden to lesser 

rigs. With IF AGC based on advanced DSP technology, Kenwood 
has essentially redefined HF performance. Built to satisfy the most 

demanding DX'er, this high-performance HF transceiver takes 
Amateur Radio to the next level continuing the Kenwood tradition 

of operating ease and rugged reliability. 

TS-590S 
High Performance HF Transceiver 

TH-D72A 
144/440 MHz FM Dual Bander 

BT15 AAA x 6 Battery Case ...................................................................... 34.95 
KHS22 Behind the Head Headset w/Flexible Boom .................................. 32.95 
KHS26 Clip Mic ......................................................................................... 23.95 
KSC32 Desktop Rapid Charger .................................................................. 52.95 
PB45L 1800 mAh Li-Ion Battery Pack ...................................................... 73.95 
PG2W DC Power Cable w/Fuses ............................................................... 18.95 
PG3J Filtered Cigarette Lighter Cable ....................................................... 36.95 
SMC34 Speaker Mic w/Remote Buttons & Volume Control .................... 32.95 

Featuring the SiRFstar III high-performance GPS 
receiver, Kenwood's TH-D72A dual-band trans-
ceiver is compatible with APRS® data communi-
cations. Built-in high-performance GPS receiver, 

APRS® firmware equipped as standard, USB 
(Mini-B) port, Built-in 1200/9600 bps TNC compli-
ant with AX.25 protocol, Stand-alone digipeater, 
Simple node access with EchoLink® memory, 
Enhanced operating ease and visibility, MIL-

STD810 & IP54 weatherproofing, Long operating 
hours (high-capacity battery included), Kenwood 

Sky Command System II, Weather Alert/RX 
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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.

Online QuickStats Poll Results for May 10 through June 10.
Get on the web and vote today at www.arrl.org/quickstats!

Yes – 75%
No – 20%
I don't have a station at home – 5%

1 – 7%
2 to 5 – 57%
6 to 10 – 24%
More than 10 – 9%
None – 3%

Do you have a dedicated UTC clock in your 
home station?

How many different microphones do you own 
(including headsets)?

Never 29%
Annually 7%
Monthly 12%
Weekly 35%
Daily 17%

29%

7%

12%

35%

17%

Never

Annually

Monthly

Weekly

Daily

Yes 28%
No 72%

28%
72%

Yes No
Contest Objective:
To contact as many other 
amateurs, especially IARU 
member society HQ stations, 
around the world as possible 
using the 160, 80, 40, 20, 15 
and 10 meter bands.

How often do you check into an 
on-the-air net?

Do you plan to participate in the IARU HF World Championships 
contest July 9 - 10?

QST QuickStats AUGUST.indd   138QST QuickStats AUGUST.indd   138 6/10/2011   3:58:08 PM6/10/2011   3:58:08 PM
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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 Tactical Radio Carrier

Stackable

Package
Deploy

www.tac-comm.com

Protect

R S G B

and you become a member 
of the Radio Society of Great Britain

 Weekly News Service   Members Only Website
 Book Discounts    And Much More

Subscribe 
today for only

Tel. 1-888-277-5289     www.arrl.org

$75
get an extra

3 Months FREE
when you pay for 12
(new members only)

Get the Best
UK radio magazine delivered 

by air to your door every month

Special ARRL Offer

QST 8/2011

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG /SHOP
ORDER TOLL-FREE 888/277-5289 (US)

*plus shipping and handling

The ARRL Satellite 
Handbook
ARRL Order No. 9857
Only $24.95*

The ARRL Satellite Handbook 
is your guide to everything 
amateur satellite technology 
has to offer. Filled with 
descriptions and illustrations, 
it has all the tools you need 
to become active in satellite 
operating.

Includes:
•  A Brief History of Amateur 

Radio Satellites
•  Satellite Orbits and Tracking
•  Satellite Communication 

Systems
•  Your Satellite Ground Station
•  Satellite Operating
•  Amateur Satellite Projects
Plus, understanding satellite 
orbits and subsystems by 
Dr Martin Davidoff, K2UBC

The national association for
AMATEUR RADIO ®

QS8 2011 Satellite Handbook ad.indd   1 6/14/2011   12:21:23 PM

Stop the Static, Knock Out the Noise, 
Redeem Your Reception!

Model RF PRO-1B
New 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. Optional Remote-Controlled AM Broadcast
    Band Elimination HP Filter

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
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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’ $199
40-6m, 66’ long  Used to set 2 world records $150

160-6m, 265’ long - Excellent on all bands $195
80-10m, 116’ long, exceptional  $185

              80-10m, 102’ w/ high pwr balun $80

CW 80 $160
TM   

CW 160 Compact
CW 40

CW 160 
SuperLoop 80        
G5RV Plus

TM   
CW 40 Compact 40-6m, 34’ Fits almost anywhere $160

B1-2K+ 1:1 2 kW SSB  80-6m    $40
B1-5K+ 1:1 5 kW SSB  160-6m Precision   $55

RemoteBalun™  4:1  coax-to-ladder line             $66

tm
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun  $60
B4-2KX 4:1 2 kW SSB 160-10m  Precision   $65

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 $49
Higher Isolation with direct ground path $52
Same as T-4G but covers 160m - 6 m $59

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. $42

PL-259ST Special          $1.99Silver-Teflon       
       100’+

¢
62¢

Coax and Cable     prices by the foot
RG-8X         35

<100’/
   39¢/

  RG-8X  100% shield, 1.5 kW rated  69¢/
95% shield - Premium  

Super 240
RG-213+        75¢
9096 Extra Flex 79¢

Premium, 97% shield, IIA jacket
Same specs as 9913, flexible 

85¢/
89¢/

#14 Hard-drawn, 7x22 stranded wire       18 /ft
#13 Insulated, stranded copper-clad steel   30 /ft

tm
  Coax Seal   1/2”x5’    $3.50/roll  

- Marine quality stainless-steel w/bearings  
  For synthetic rope - for 3/16” line $21 or 1/4” to 3/8”  $23

¢
¢

Weatherproofing
Pulleys 

 Black Dacron®, Mil Spec. UV protected
3/16” 750#    test  100’ & 200’ hanks only     15 /ft
3/8”   2000#  test - this is big!  Use in trees  39 /ft

  .075”  Dacron jacket  500# test   $23/200’ spool
   1/8”    Dacron jacket 800#++ test  $17/100ft

¢
¢

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
The best high performance wire antenna! 

TM

80-6 m (use tuner)  $160
1500 w 80-10m  200 w 6m  See our website for full product details

80, 40, 20, 17, 15, 12, 10, 6 m160S
A

LE $
1.5 kW 80-10, 200w on 6

 See website for full detailsDXCC worked in 18 hours.  

CAROLINA WINDOM  80 Compact®

®

69’ long

OCFD MAX
The Off-Center-Fed Dipole that Works!

80, 40, 20, 17, 12, 10, 6 m129$
1.5 kW HF   200w on 6

See website for full details 40m version availableN
E
W

 15 m kit available, add $20

DX provenTM

TM

TM

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

 

        “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) 

From Klingenfuss 
 Publications

QST 2/2011

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™

New Items!

Available from ARRL!

*plus shipping and handling

2011 Shortwave 
Frequency Guide
Fifteenth Edition
Clearly arranged 
frequency and 
schedule tables for 
worldwide broadcast 
and utility radio 
stations. 
ARRL Order No. 0113 
ONLY $59.95*

2011 Super Frequency 
List on CD-ROM
Seventeenth Edition
More than 40,000 entries 
cover all broadcast and utility stations on 
shortwave–from 0 to 30 MHz! Hundreds 
of fascinating new digital data decoder 
screenshots!
ARRL Order No. 0137 
ONLY $44.95* ORDER 

TODAY!



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.

QST 5/ 2011

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.
ARRL Order No. 0977

  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 July 1, 2011
   to June 30, 2015.
•  Software included featuring the ARRL Exam Review CD-ROM.
•  Detailed explanations for all questions, including FCC rules.
ARRL Order No. 8119

The ARRL Extra Class License Manual—Ninth 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 through June 30, 2012.
•  Software included featuring the ARRL Exam Review CD-ROM.
•  Detailed explanations for all questions, including FCC rules.
ARRL Order No. 8874

Achieve the highest level of Amateur Radio licensing!

Only $29.95*/ea. 
Order Today!

Book and CD-ROM

Study

Anywhere!

Also 
Available—

The ARRL 
Instructor’s Manual

ARRL Order No. 8737
$19.95*
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Customer Support: (310) 639-4200
Fax:  (310) 537-8235

ADS#28211

Scan with your phone to
download TH-F6A Brochure.

TH-F6AMainAd_Layout 1  6/9/11  12:31 PM  Page 1



For more information, contact:

Mary M. Hobart, K1MMH
Chief Development Offi cer

ARRL
225 Main Street

Newington CT  06111-1494
Telephone: 860-594-0397
Email: mhobart@arrl.org

IMAGINE the world of Amateur Radio without the work of ARRL to protect 
the Amateur Radio bands and the operating privileges you enjoy.  

Your annual donation to the Spectrum Defense Fund is vital to the continued 
efforts of ARRL to protect ensure your ability to enjoy Amateur Radio.

•  Without your memorable fi rst contact…
•  Without the ability to help during a hurricane or blizzard…
•  Without the enjoyment of new bands and modes, or...
•  Without the variety of contests on every band.

QS4 2011 Spec Def Ad.indd   1QS4 2011 Spec Def Ad.indd   1 02/14/2011   2:07:49 PM02/14/2011   2:07:49 PM
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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.

For more information, request a brochure today at www.kenwoodusa.com

TH-F6A 144/220/440MHz FM TRIBANDER

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

$375
each

12VDC 50MM BLOWER 
Delta #BFB0512VHD. 
12Vdc, 0.28A. 50 x 20mm. 
5300 RPM. 6.75CFM. 
38.5db-A. UL, CSA, CE, VDE.
CAT# CF-371

LITTLITE® GOOSENECK
TASK LIGHT, USED
18" gooseneck with adjustable shade. 
12V #1815 bayonet base lamp. Integrated
rotary dimmer/switch. 3" x 1" metal base.
Power supply not included. Recommend
our CAT# PS-1251. Note: lamps are 
used, in good condition. 
CAT# LT-17 $900

each
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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  June16th through July 15th will appear 
in September 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  
EMCOMM EAST 2011-SUNDAY Sept. 25, 2011-
www.EmCommEast.org
FRIEND OF BILL W – Join HAAM net daily on 14.316 
at 12:30 East (09:30 Pac) time w/290 or 340 as alt freq’s 
http:www.qst.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

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
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 636-394-6570, 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
RUSPRINT QSL’S 1 816 282 8924 
www.rusprintsupreme.com 
www.airmailpostage.com
www.quikcards.biz

General
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
A CLEAN SHACK fullerbrushmanonline.com
Affordable radio repair $35/hr.  buy, sell, trade, new for 
used, Jess Miley 719-784-3040 e k0taajess@q.com
ALUMINUM CHASSIS AND CABINET KITS. UHF-VHF 
Antenna Parts, Catalog E-mail: k3iwk@fl ash.net or 
http://www.fl ash.net/~k3iwk
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, ROTORS AND ACCESSORIES 
www.antennapartsoutlet.com
APRS Link Cables - for Garmin/Kenwood products - 
http://stores.ebay.com/Jabber-Electronics 
WE6G 480-905-8484 
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
BEAM HEADINGS laser printout $25.00 Engineering 
Systems Inc., P.O. Box 1934, Middleburg, Virginia 
20118-1934, w4het@aol.com
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
CALL SIGNS IN NEON  Duncan DeSigns, 401-846-0294
CW Ring Tones for Your Cell Phone: Customized text, 
be creative! Visit www.SuperBertha.com then click 
Amateur Radio, then click CW Ring Tones.
DIGITAL FIELD strength meters: IC Engineering, 
http://www.digifi eld.com
“DXPEDITION DVD VIDEOS for full description and to 
order...www.k4uee.com/dvd/
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
ESTATE SALE: Cushman CE4 Service Monitor with 301 
Scope and 317 high sensitivity monitor. Will monitor off the 
air. Frequency range up to 1000 MC with pad, cable and 
front protective cover. Very very clean. No dents. He had 
it out of his home shop only 5 times. $900.00.  Amateur 
Radios: GE Mastr II two meter repeater, continuous duty. 
Very clean, $1200.00.  GE Mastr II six meter repeater, 
continuous duty. Very clean, $1200.00. GE 110 watt 
continuous duty amplifi ers, 2 and 6 meter, $400.00 each. 
GE and Motorola mobile mikes, $45.00 each. Many GE 
parts. All pricing plus shipping. Call 603-669-5771.

Ham Ads
Microwave Update 2011 - October 13 - 15, 2011 - Joint 
Conference Announcement and Call for Papers - 
Microwave Update 2011 & The 37th Eastern VHF/UHF 
Conference. Both sponsored by the North East Weak 
Signal Group at Holiday Inn, 1 Bright Meadow Blvd, 
Enfi eld, CT, 06082 USA - This year the premier amateur 
radio microwave conference and the Eastern VHF/UHF 
conference will include tours, hospitality, swap session, 
equipment for measuring and tweaking, banquet and of 
course technical presentations. Please visit 
http://www.microwaveupdate.org/    for the latest updates, 
registration and hotel information. Papers must be 
submitted by July 15, 2011. Please contact Paul Wade 
W1GHZ w1ghz@arrl.org  as soon as possible for paper 
and talk arrangements. 
RAINBOW AMATEUR RADIO ASSOCIATION  Serving 
the gay/lesbian/GLBT community since 1995.  ARRL 
affi liated. Privacy respected.  Active weekly HF/VoIP nets, 
newsletters, chat room, message forum, cruises, 
Dxpeditions. Web Site: WWW.RARA.ORG. Information: 
954-502-6969 or PO Box 18541, Rochester NY 14618-
0541.

Property/Vacation/Rentals
4 BR 3 1/2 Bath. Secluded custom home on Bull Run 
Mountain in Northern VA.  Many extras including 65 ft 
tower with antennas.  Email: tomasgarasic@gmail.com 
for list of extras.  Tenant in place for 1 year.
ARUBA RADIO RENTAL www.p49v.com
BARBADOS HAM holiday weekly spacious rental house 
on ocean cliff with antennae, 2+ bdrms 
www.bajan.info, amybeam@yahoo.com
BELIZE VACATION QTH www.wishwilly.net
COLORADO CHALET with ham gear for weekly rental, 
www.lostcreekcabin.com.  WØLSD, Buena Vista, CO. 
Great amateur radio location. Wooded lot, 2.47 acres, 
530 ft elevation in the town of Harvard, MA Grid: FN42FL, 
about 32 miles WNW of Boston, MA.Board of health 
approvals for up to 6 bedroom home, approved septic 
design, perc tested, on public paved road, great school 
system, country neighborhood, near town center, town 
beach, library. 250 ft frontage, future house site approved.  
$395K, Contact K1YOW, Joe Dzekevich, 978-456-8094 
or K1YOW@arrl.net.
HAWAII DX VACATION RENTAL STEPP-IR Antennas 
KH6RC. 808-929-7101 www.leilanibedandbreakfast.com
Paradise Antenna Farm. 40 acres. Southern Arizona, 
$360K, Large tall towers, many antennas, living area and 
ham shack. Call for details 520-398-2722 
wes0331@gmail.com~
VY2TT  www.peidxlodge.com
“WANNA HAM in the Cayman Islands?“ go to 
www.martykaiser.com/24.htm
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 
Gates BC1G Transmitter with gates console $2,500.  
Collins Radio 32V3 Transmitter $750.  Collins Radio 
75A4 Receiver $750. R390A Receiver $750. Manuals 
available with all equipment. Equipment all in 
good to excellent condition. 520-398-2722 
wes0331@gmail.com
Wanted Pre1980 Historical MicroComputers for 
Museum Collection, Alto, Star, Notetaker, Dorado, 
Apple 1 and others. 
kk4ww microcomputercollector.com

QSLCards/Call Sign Novelties
At  RUSPRINT you get the Highest Quality QSL Cards 
at the Lowest Prices.  In business since 1956! Free 
Samples.  Full Color Card. Custome Cards.  
Photo Cards. 1-888-962-5783.  
Visit our new website at
 www.rusprintsupreme.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
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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

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

“EVERYTHING FOR THE MORSE ENTHUSIAST.” 
Morse Express. Keys, keyers, kits, books. 303-752-3382. 
http://www.MorseX.com
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. http://www.momnpopsware.com
Ham Radio and Shortwave repair -any make- Bob 
440-984-0084 e: bobd@vasucom.com
Ham Radio is FUN again!  http://HamRadioFun.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
HY POWER ANTENNA COMPANY  
http://www.freewebs.com/hypower. Halfsquares, 
deltaloops, multiband, QRP, OCF and Baluns 
KENWOOD AMATEUR RADIO REPAIR by K3TEN 
Electronics 609-846-5190 Email k3ten@verizon.net Web 
http://www.k3ten.com, All Hybrids plus the TS-930, 
TS-940, and TS-950, TS-2000, TS-430, TS-440.
LEARN CODE by Hypnosis, 
www.success-is-easy.com 561-302-7731
MicroLog by WAØH .. Free download .. www.waØh.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.
Philosophy Of Computing exists now and is available.  
Go to Xlibris.com Bookstore for title “CyberWisdom” 
KC2FIM
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
RFI Filters www.RFchoke.com
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 
Two novels involving ham radio:  Full Circle, and 
Frozen in Time, by N4XX. 
Visit www.theodorecohennovels.com
WE BUY/SELL RADIOS.  #1 IN ESTATES –  
www.recycledradio.com (603) 942-7173 
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! 
For more than 30 years AMSAT has pioneered dozens of 
spacecraft that have brought operating enjoyment to 
thousands. Your membership in AMSAT will support 
exciting projects planned for launch in the years to come. 
In addition, you’ll receive the bimonthly AMSAT Journal 
and substantial discounts on software distributed by 
AMSAT. 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.  
GAIN THE EDGE WITH NARTE CERTIFICATION – 
NARTE gives you the competitive edge with individual 
certifi cation in Electromagnetic Compatibility, 
Electromagnetic Discharge Control and 
Telecommunications. Industry-recognized 
certifi cation required or desired by more than 400 
corporations nationwide. Call 1-800-89-NARTE or visit 
www.narte.org. NARTE offers the premier EMC/EMI, 
ESD, Telecommunications and Wireless certifi cation to 
professional technicians and engineers.

Are you an 
ARRL Member…

Life Member? 
www.arrl.org/benefi ts
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Advanced Receiver Research – www.advancedreceiver.com ........................141
Advanced Specialties – www.advancedspecialties.net .....................................126
Alinco – www.alinco.com ..........................................................................................133
All Electronics Corp. – www.allelectronics.com ..................................................145
Alpha Delta Communications – www.alphadeltacom.com ..............................116
Amateur Electronic Supply, LLC – www.aesham.com .................. 107, 109, 111
Ameritron – www.ameritron.com ...............................................................................17
Arcom Communications – www.arcomcontrollers.com ...........................126
Array Solutions – www.arraysolutions.com ..........................................................150
ARRL – www.arrl.org .................108, 110, 116,122, 125, 126, 128, 130, 131, 133, 134 

140, 141, 142, 144
Associated Radio Communications – www.associatedradio.com ..........11, 127
ATRIA Technologies, Inc. – www.atriatechnologies.com .................................133
Austin Amateur Radio Supply – www.aaradio.com ...................................11, 127
Autek Research – www.autekresearch.com .........................................................110
Balun Designs LLC – www.balundesigns.com .....................................................127
Batteries America– www.batteriesamerica.com .................................................148
bhi Ltd – www.bhi-ltd.co.uk.. .....................................................................................127
Bilal/Isotron Co. – www.isotronantennas.com ......................................................132
Cable X-Perts, Inc. – www.CableXperts.com .......................................................122
Champion Radio Products – www.championradio.com ....................................127
CheapHam.com – www.cheapham.com ...............................................................110
Clear Signal Products, Inc. – www.coaxman.com ............................................141
Coaxial Dynamics  – www.coaxial.com ...............................................................125
Communication Concepts, Inc. – www.communication-concepts.com .........126
Computer International – www.computer-int.com .............................................127
CTSolar – www.ctsolar.com......................................................................................141
Cubex – www.cubex.com ..........................................................................................122
Cushcraft – www.cushcraftamateur.com ....................................................................2
Daiwa/NCG Company – www.natcommgroup.com ...................................134
Diamond Antenna – www.diamondantenna.net .........................................149
DX Engineering – www.DXengineering.com .................................................102, 103
DZ Company, LLC.  The – www.dzkit.com ..........................................................147
Elecraft – www.elecraft.com ..............................................................................19, 133
Electronic Products Design, Inc. – www.epd-inc.com ...................................126
FlexRadio Systems – www.fl ex-radio.com.............................................................25
Gap Antenna Products, Inc. – www.gapantenna.com .....................................122
Global TSCM Group, Inc. – www.kn2c.us .........................................................133
Ham Ads – www.arrl/hamads.com ...................................................................146, 147
Ham Radio Outlet – www.hamradio.com ........................................ 98, 99, 100, 101
hamcity.com – www.hamcity.com ...........................................................................18
HAMCON 2011/ARRL Southwest 

Division Convention – www.hamconinc.org ....................................................134
HAMEG Instruments – www.hameg.com ............................................................110
Hammond Mfg. Co. – www.hammondmfg.com....................................................131
HamPROs – see your local dealer .....................................................................11, 127
HamTestOnline – www.hamtestonline.com ..........................................................132
High Sierra – www.cq73.com ....................................................................................26
Huntsville Hamfest and ARRL Alabama 

Section Convention 2011 – www.hamfest.org ................................................124
Hy-Gain – www.hy-gain.com ..............................................................................10, 106
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QST Index of 

Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janet Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive
Diane Szlachetka, KB1OKV, Advertising Graphic Design

Zoe Belliveau, W1ZOE, Business Services Coordinator

Support those who support ARRL! Please patronize our ARRL Advertisers.

Your Customers are Reading...QST!
If your company provides products or services of interest to our 

Members, please contact the ARRL Advertising Department today for 
information on building your business.

De

BATTERIES AMERICA 
August 2011 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-38h  Hi-Watt battery  9.6v     750mAh               $39.95 
For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95) 

 FNB-25x Ni-MH battery   7.2v   1200mAh               $32.95 
 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-173h  Hi-Watt battery   9.6v   1000mAh              $39.95 
 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-83h  Ni-Cd battery     7.2v   1100mAh                $29.95 
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-202h NiMH – Radio Sh. 7.2v   1800mAh              $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-2              Std. Ni-Cd batt.  8.4v     800mAh              $29.95 
For KENWOOD TR2500, TR2600:  (Wall Charger $12.95) 
 PB-25-26  Std. Ni-Cd batt.  8.4v     800mAh              $29.95 
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. 

 
SANYO eneloop AA cells, PRE-CHARGED $13.95 / pack 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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Additional advertising information 
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www.arrl.org/ads

Advertisers
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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.



Array Solutions Your Source for Outstanding Radio Products

Other Quality Products from Array Solutions...

Professional Grade Equipment for Your Contest Station

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 sys-
tems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE consulting services.

FilterMax III Integrated BandPass Filter System
■ W3NQN design plug-in fi lters 
■ 6 bands, 160, 80, 40, 20, 15 & 

10m supplied
■ WARC bands optional
■ 200w maximum power
■ Manual or fully automatic control
■ Networks with BandMaster III and 

8-Pak (4 pin connector)
■ Will interface with other sourcing 

band decoders
■ Automatic bypass on non-fi ltered bands

NEW!

SSB Electronics 

VHF, UHF, & SHF Preamps
and Switching Systems

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. 
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■ The heart of your SO2R system
■ Switches up to 8 antennas to 2 radios 
■ High isolation between all ports
■ Economical 4-wire control & network cable 
■ Networks with BandMaster III and Filter-

Max III
■ Multiple 8-paks can be networked together
■ Manual and/or remote control via supplied 

PC Application 
■ Manual and/or Fully Automatic switching 

when used with BandMaster III
■ Programmable for tribanders and other 

multi-band antennas
■ USB or RS232 Interface
■ 160 through 6m

EightPak 8X2 
RF Matrix 
Antenna Switch ■

■

■

■

■

■

■

■

Cover MORE
Bands and 
Antennas!

New!

Bandmaster III Universal Band Decoder 
■ USB computer interface
■ RS232, CIV or Band Data to your radio (I, K, Y, & E)
■ All bands – 160 through 6m including 60m and WARC
■ Simultaneous sourcing and sinking relay contact outputs
■ Networks with FilterMax III and 8-Pak Switch (4 pin connector)

See our website for all of our other competition proven contesting hardware: StackMatch, StackMatch II, 
StackMatch II Plus (with Upper, Lower, Bip, Bop), K9AY Receiving Systems. Watch for our new StackMaster II 
for stacking 4 antennas!

NEW!

PowerMaster II
■ New Larger, Sharp & Fast LCD Display
■ Reduced Energy consumption
■ USB and RS-232 interface built-in
■ Best accuracy in the ham radio 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)
■ Hi / Lo Power Level Monitoring
■ Single and Dual Rack Mount available
■ New “Power Master Basic” Software - Free!

Di l

NEW!



30 Amp Desktop Supply with Powerpoles Wouxun Radio Optional Accessories

Order online at www.powerwerx.com
Order toll free 888-321-0073

Anderson Powerpoles Adapter & Extension Cables OEM Connectors & Filters

All Amps, Gauges & Colors in Stock!

Follow us on Facebook 
facebook.com/powerwerx

Follow us on Twitter 
twitter.com/powerwerx

KG-UV3D Windows PC programmable 
Free software available

Optional low cost USB or serial 
programming cable required.

NEW!

AA Battery Pack

Car Charger

Dual Slot Rapid Charger

BNC RF Adapter

2M/220Mhz model also available.
Visit www.powerwerx.com/wouxun

Speaker Microphone

Wouxun Radios
FCC Certified

Full featured, compact, 2M/440Mhz 
Dual-Band Handheld for under $120
• Full 5 Watt Output on VHF, 4 Watts UHF
• High capacity (1700 mAh) Li-ion battery pack included
• Dual-band monitor (VHF/UHF, VHF/VHF, UHF/UHF)
• 3-4 hour desktop rapid charger included
• Dual Alpha-Numeric Backlit Display w/ Channel Name
• Built-in Ultra Bright LED Flashlight function

USB Prog. Cable

Battery EliminatorUHF RF Adapter

• 13.85 VDC output, 25 Amps 
   continuous and 30 Amps surge
• Switchable input 115/230 VAC
• Illuminated power switch
• Small 6 x 5 x 2.5” footprint
• Quiet internal cooling fan
• 3 Year limited warranty

$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, High 
Speed Auto Tuner, Built-in CW 
Keyer, and Much More! 
IN STOCK—FAST DELIVERY!

Call for
Our New Ham
Radio Catalog!

ICOM  IC-9100
All Mode HF/6m/2m/70cm 
XCVR, Huge LCD Display with 
Bandscope Function, 32-Bit 
DSP, Automatic Tuner, CW & 
SSB Memory Keyers, RTTY de-
modulator, and Much More!
CALL FOR YOUR LOW PRICE!

ICOM  IC-7410
All Mode HF/6m XCVR, Huge 
LCD Display with Bandscope 
Function, 32-Bit DSP, Auto-
matic Antenna Tuner, CW & 
SSB Memory Keyers, RTTY 
demodulator, Built-In High 
Stability TXCO, Built-In Voice 
Synthesizer, and Much More!
CALL FOR YOUR LOW PRICE!

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!

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................. $289
Yaesu G-550.................... $389
Yaesu, G-800SA............... $389
Yaesu, G-800DXA............ $489
Yaesu, G-1000DXA......... $599
Yaesu, G-2800DXA....... $1289
Yaesu G-5500.................. $699
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" $1.85
1.375" .058" $2.05
1.500" .058" $2.25
1.625" .058" $2.55
1.750" .058" $2.80
1.875" .058" $3.05
2.000" .058" $3.30
2.125" .058" $3.80

ALUMINUM TUBING

Yaesu
G-1000DXA
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Customer Support: (310) 639-4200
Fax:  (310) 537-8235

ADS#28011

EXPLORE NEW HORIZONS
with this feature rich GPS-equipped portable.

Contact your local dealer today for more information.

TH-D72A
144/440 MHz FM Dual Bander

Kenwood’s dual-band transceiver
with full APRS® and EchoLink®

support.  Featuring the SiRFstar III™

high-performance GPS receiver.

The TH-D72A is perhaps the most
technology advanced, feature
rich portable offered to the
Amateur market. Easy to use, yet
affordable. You be the judge!

● 1200/9600 bps packet TNC   
● Sky Command II 
● Stand-alone Digipeater
● USB  port (mini B) 
● MIL-STD810 and IP54 weatherproofing
● 1000 memory channels
● Cross-tone

The TH-D72A comes with the PB-45L a 1,800
mAH lithium-ion rechargeable battery. A
single charge will power the transceiver for
approximately 6 hours of normal use at  the
5W Transmit level.To save battery power the
Output can be set at 5, 0.5, or 0.05 Watts. 

The GPS and its logging functions can be used
for up to 35 hours by turning off the transceiver
functions and running in the GPS only mode.
Store up to 5000 points of track data, there are
three ways to save track data: Interval, Travel
Distance or APRS® Beacon.

Free MCP-4A software will convert log data to
the KML file format.

SiRFstar III™ is a trademark of CSR plc. 
APRS® is a registered trademark of Bob Bruninga. see www.aprs.org
EchoLink® is a registered trademark of Synergenics, LLC in the USA. see www.echolink.org

Scan with your phone to
download TH-D72A Brochure.

TH-D72MainAd_Layout 1  6/9/11  1:33 PM  Page 1
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