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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 func-
tion.  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
For king-sized antenna

arrays up to 25 sq.ft. wind load
area. Control cable connector, new
hardened stainless steel output shaft,

new North or South centered cali-
bration, new ferrite beads on
potentiometer wires reduce RF sus-

ceptibility, new longer out-
put shaft keyway adds relia-
bility. Heavy-duty self-cen-
tering 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 pre-
sets for beam headings, 1 degree accuracy,
auto 8-second brake delay, 360 degree
choice for center location, more!

ROTATOR OPTIONS
MSHD, $99.95.   Heavy duty mast support
for T2X, HAM-IV and HAM-V.
MSLD, $39.95.  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
$69995

T-2XD
$112995

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
$55995

HDR-300A
$137995

HAM-V
$104995

with DCU-1

Antennas, Rotators & Towers
308 Industrial Park Road,Starkville, MS 39759, USA

Prices/specs subject to change without notice/obligation (c)2008 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.  

RBD-5
$2995

AR-35
$7995

AR-40
$28995

CD-45II
$38995

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

Hy-Gain_rotators_052008.qxd  5/20/2008  8:46 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

“One person can effortlessly raise the antenna at night when no one can spot it, and take it down 

before daybreak. This antenna is also a great choice for portable operations, such as quick and 

easy mini-DXpedition to a campground or a nice tropical island! In short, the Comet CHA-250B is 

simple to assemble, painless to elevate and is easy on the eyes, while at the same time getting 

you on 6 meters thru 80 meters without the requirement of an antenna tuner and ground radials. 

You’ll even be able to work some DX while you’re at it!”    – Dan Dankert N6PEQ 

and     Antennas

Base AntennasBase Antennas

CHA-250B VSWR graph
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  9 It Seems to Us: The Fifth Pillar

12 This Just In ....................................................................................... Joel P. Kleinman, N1BKE
 US Power Squadrons hold Special Event at W1AW; Inside HQ; Media Hits; more.

50 Homebrew High Adventure, 1955 Style ................................................ Glenn Brown, NN8G
 Putting together a top-of-the-line receiver under trying circumstances in 1955 Afghanistan. 

52 Integrating EchoLink into a Single Sideband Net .................................. Ray Jacob, W2RJJ
 Explore a new dimension in Amateur Radio with Voice over Internet Protocol (VoIP).

54 Happenings ................................................................................. S. Khrystyne Keane, K1SFA
 Hams across the nation respond in emergencies; hams in space; ARRL contest e-Letter gets 

new name, look; nominees sought for ARRL Board of Directors; more.
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Technical

US & Possessions: Membership in the ARRL, including a one year subscription 
to QST, is available to individuals at $39. Age 65 and over, with proof of age, 
$36. Licensed radio amateurs age 21 and under and the eldest licensee in 
the household may qualify for the rate of $20. Life Membership, in cluding a 
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30 A Pneumatically Switched Multiband 
Antenna .................................................... Gary S. Kath, N2OT, and Craig Bishop, WB2EPQ

 Check out this novel non-metallic band switching system. 

33 A 40 Meter CW/SSB Transceiver for the Homebrew Challenge .......Steven Weber, KD1JV
 Meet the non-computer assisted winning design from ARRL’s Homebrew Challenge. 

37 Obtaining Good Ground ........................................................................Ed Sutton Jr, KD7PEI
 All the dirt on how to build an effective ground system for your station. 

41 Down Periscope — The Remote Mobile Antenna 
Lowering System .................................................................................... Bob Booher, K8JPM

 Lower your mobile antenna without getting out of your car. 

43 Product Review .........................................................................................Mark Wilson, K1RO
 mini Radio Solutions miniVNA Network and Antenna Analyzer; RigExpert’s AA-200 Antenna 

Analyzer; a survey of butane powered soldering tools. 
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62 The Doctor is IN
 Feeding a folded dipole; ground rods; keeping Powerpole connectors together; more. 

64 Short Takes .............................................................................................. Steve Ford, WB8IMY
 Amateur Radio//Video News Digital Voice for Amateur Radio 
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David Sumner, K1ZZ
ARRL Chief Executive Offi cer

”

“

The fi rst ARRL EXPO in 2005 identifi ed four 
pillars of our association: public service, advocacy, 
education, and membership. Amateur Radio has 
a fundamental mission of public service, so it is 
only natural that this be at the top of the list for 
its national association. To be able to continue 
serving the public, Amateur Radio needs a strong 
advocate to all levels of government as well as to 
the general public, both directly and through the 
media. So that we may better serve the public 
interest we must constantly educate ourselves. 
Training and learning do not stop with the earning 
of a license; on the contrary, the license signals 
the beginning, not the end, of the journey. Finally, 
there is no better example than the ARRL that its 
membership is the most important resource of any 
association.

In the January 2006 issue of QST we unveiled a 
new look featuring these four pillars. Your response 
as members was most gratifying. You recognized 
that the changes were not merely cosmetic, and 
that they signaled a desire on our part to more 
closely refl ect the ARRL’s mission in the pages of 
your membership journal.

When the four pillars were conceived, we 
recognized that they could not be fully descriptive 
of the scope and breadth of the ARRL as the 
national association for Amateur Radio. It was 
also obvious that some basic elements of Amateur 
Radio are present in more than one pillar. Pillars 
are not silos; they are there to support the entire 
structure, not to isolate activities or groups from 
one another.

Yet as time went on and we gained more 
experience and feedback it became apparent 
that one basic element deserved its own pillar: 
Technology.

Technology is certainly a part of every other 
pillar. An appreciation for, and curiosity about, 
science and technology is one of the defi ning 
characteristics of our membership community. 
Much of our educational focus is on gaining a 
better understanding of telecommunications 
technology. The role of Amateur Radio as 
a creative outlet for inquisitive young minds, 
equipping them to go on to bigger things, is a 
recurring theme of our advocacy messages. And 
last but not least, it is through our mastery of 
technology and our improvisational ability — honed 
by years of practical, hands-on experience — that 
we are able to be of service to the public even 
when nothing else is working.

But the part that technology plays in Amateur 
Radio is far more than just a supporting role. 
Technology can be an end in itself, not simply a 
means to an end. For many among us it is the very 
essence of Amateur Radio. It is the shared love of 
radio — and without technology, radio would not 
exist — that binds us to one another and sets us 

The Fifth Pillar
At the 2005 ARRL National Convention held in conjunction with the 
annual Dayton Hamvention® we unveiled ARRL EXPO, a greatly 
expanded exhibit area in which we highlighted the many facets of 
the ARRL diamond. ARRL EXPO was such a hit that it has become 
a recurring feature of the Hamvention and of the ARRL National 
Convention, wherever the latter is held.

apart from the rest of the world. This is equally 
true whether our love of technology is oriented 
toward the past, the present, or the future — or all 
three.

Preserving and exploring the history of radio 
communication, and especially of the many and 
varied roles played by amateurs in that history, is an 
essential component of Amateur Radio. Applying 
today’s technology to today’s communication 
problems, whether for our own purposes or to 
better serve the public and the agencies that rely 
on us, is what we do every day.

Thinking about how to extend the limits of 
technology, whether in antenna or electronic 
hardware design or (increasingly) through 
software, is how we deliver the “continuation 
and extension of the amateur’s proven ability to 
contribute to the advancement of the radio art” 
that is a fundamental purpose of the Amateur 
Radio Service. Besides, it is a good antidote to 
ossifi cation! In 2004 the ARRL Board of Directors 
created the position of Chief Technology Offi cer 
to “advise the Executive Vice President and the 
Board on matters relating to the encouragement 
and use of new technologies in the amateur 
services.”

The ARRL’s support for the advancement of 
technology spans a wide range of activities. 
Much of the content of QST and virtually all 
of QEX, the bimonthly publication that serves 
as a forum for communications experimenters, 
are devoted to this end. We try to facilitate and 
encourage the cutting-edge efforts of individuals 
and groups working outside the ARRL as well as 
within; for example, for many years the ARRL has 
been publishing the proceedings of VHF/UHF, 
microwave, space and digital communications 
conferences. Technical forums are an important 
part of any ARRL convention and many hamfests. 
The ARRL Lab keeps abreast of both internal 
and external trends potentially affecting Amateur 
Radio, including those external trends that might 
pose a threat.

Want to take a fresh look at what’s happening in 
Amateur Radio technology and how it benefi ts the 
wider world? Visit www.wedothat-radio.org, a 
special Web site developed by the ARRL for that 
specifi c purpose. You can reach it via a link from 
the ARRL home page, www.arrl.org. Plan to 
come back often; we expect the content to grow 
and change as Amateur Radio itself continues to 
do the same.
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compression clamps is used for radiators.  
Includes all stainless steel hardware.

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

hand tools and their cost is surprisingly low.  
Two year limited warranty. 
AV-18HT, $949.95. (10,12,15,20,40,80 M,

160, 17 Meters optional). 53 ft., 114 lbs. 
Standing 53 feet tall, the famous Hy-Gain

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

AV-14AVQ, $169.95. (10,15,20,40 Meters).
18 ft., 9 lbs. The Hy-Gain AV-14AVQ uses
the same trap design as the famous Hy-Gain
Thunderbird beams.  Three separate air dielec-
tric Hy-Q traps with oversize coils give superb
stability and 1/4 wave resonance on all bands.
Roof mount with Hy-Gain AV-14RMQ kit, $89.95.

AV-12AVQ, $124.95. (10, 15, 20 Meters).
13 ft., 9 lbs. AV-12AVQ also uses Thunder-
bird beam design air dielectric traps for
extremely Hy-Q performance.  This is the way
to go for inexpensive tri-band performance in
limited space. Roof mount with AV-14RMQ kit,
$89.95.

AV-18VS, $99.95. (10,12,15,17,20,30,40,80
Meters). 18 ft., 4 lbs. High quality construction
and low cost make the AV-18VS an exceptional
value. Easily tuned to any band by adjusting
feed point at the base loading coil.  Roof
mount with Hy-Gain AV-14RMQ kit, $89.95. 

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

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

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

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

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

http://www.hy-gain.com
Prices and specifications subject to change without notice or obligation.  (C) Hy-GainR, 2006. 

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

Model #
AV-18HT

AV-14AVQ
AV-12AVQ
AV-18VS

DX-88
DX-77A

Price
$949.95
$169.95
$124.95
$99.95
$369.95
$449.95

Bands
10,15,20,40,80
10,15,20,40
10,15,20 M
10 - 80 M
10 - 40 M
10 - 80 M

Max Power
1500 W PEP
1500 W PEP
1500 W PEP
1500 W PEP
1500 W PEP
1500 W PEP

Height
53 feet
18 feet
13 feet
18 feet
25 feet
29 feet

Weight
114 pounds
9 pounds
9 pounds
4 pounds
18 pounds
25 pounds

Wind Surv.
75 MPH
80 MPH
80 MPH
80 MPH

75 mph no guy

60 mph no guy

Rec. Mast
------

1.5-1.625”
1.5-1.625”
1.5-1.625”
1.5-1.625”
1.5-1.625”

HF VERTICALS

Standing a tall 39 feet
with full-size elements and
rated at 5 KW, the AV-

18JR Hy-gain HyTower-Jr.TM

is the world’s second best*
performing vertical!

Stub-decoupling is used to
give full-size quarter wave
radiators on 40, 20, 15, 10
Meters with super efficient cage
loading on 80 Meters.

The HyTower-JrTM has almost
no losses -- your ground system
determines your efficiency.

It is automatic bandswitch-
ing, fed with 50 Ohm coax
and has low SWR over an
exceptionally wide bandwidth.
SWR is less than 1.2 at reso-
nance on all bands. 

The main radiator is aircraft
high-strength, heavy walled, 2-
inch aluminum tubing
swedged at the top. Self-sup-
porting in winds up to 40
MPH (use guy wires for high-
er winds). Mounts on 11/4 inch
plumber’s pipe.  Heavy duty
components will give you
years of trouble-free operating
pleasure. UPS Shippable.

Requires good ground sys-
tem for optimum performance.  

*The famous 53 foot Hy-
gain HyTowerTM is legendary.
It’s the premier, best perform-
ing vertical in the world -- bar
none! At less than half the
price with nearly the same
performance and based on the
same principles, the HyTower-
JrTM is the poor man’s version
of its father HyTower. Of
course, JuniorTM doesn’t have
its father’s rugged hot-dipped
galvanized steel tower and
construction!

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

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

Manuals!

hy-gain(R)

Classics
All hy-gain multi-band verti-

cal antennas are entirely self
supporting -- no guys required.  

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

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

Heavy duty, slotted, tapered
swaged, aircraft quality aluminum
tubing with full circumference

D
X

-7
7A

,$ 44
995

D
X

-8
8,

$ 36
995

AV
-1

8V
S

$ 99
95

AV
-1

2A
V

Q
$ 12

495

AV
-1
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995

AV
-1
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T

$ 94
995

AV-18HT-Jr.
$34995

New!

Hy-Gain HyTower-Jr TM

Stands 39 feet tall . . . Full 1/4 Wave on 40, 20,
15, 10 Meters . . . Cage loading on 80 Meters

Hy-Gain_HFverticals_Junior!_041706.qxd  2/28/2007  9:15 AM  Page 1





Media Hits
Allen Pitts, W1AGP
As I write this, Field Day is still more than two weeks away 
but the media hits about it are already piling up on my desk. 
I am also aware that ARES units in the central parts 
of the country are activated due to flooding and there 
should soon be more media hits coming from that activity. 
But the biggest hits of all right now are coming from the 
volunteers and people who have worked to get their state 
government’s recognition.

In Brief
■  Hams took to the hills once again for ARRL Field 
Day, held June 28-29.
■  Ham radio volunteers from Santa Cruz ARES 
provided a vital layer of communications to support 
firefighters, law enforcement, Red Cross and even 
animal control during the Martin fire in the hills above 
Santa Cruz over Father’s Day weekend. 
■  Amateur Radio operators throughout the United 
States have reported hearing an intruder signal — 
dubbed Firedrake — on 20 meters. 
■  The third ARRL Public Relations campaign — We 
Do That!…with Amateur Radio — celebrates the 
technology side of ham radio. 
■  The ARRL Extra Class License Manual and ARRL’s 
Extra Q&A are available for sale.
■  The winner of the QST Cover Plaque Award for May 
is Jim Veatch, WA2EUJ, for his article “The TAK-40 
SSB CW Transceiver.” 
■  The ARRL’s DXCC Desk announced that Fausto 
Minardi, I4EAT, is the winner of the 2007 DXCC 
Challenge DeSoto Cup. 
■  The ARRL has welcomed Yaesu as the principal 
sponsor of the Logbook of The World (LoTW) Web site. 
■  In May, the ARRL Foundation Board of Directors 
voted unanimously to award the prestigious WilliamR. 
Goldfarb Memorial Scholarship to Austin Evans 
Wilmot, KD5QKS, of Dallas, Texas. 
■  The ARRL Contest Rate Sheet newsletter has a new 
look and name — the ARRL Contest Update — News 
and Techniques for the Active Operator. 
■  A Russian rocket launched from Plesetsk on May 23
carried a number of payloads to orbit, including a 
new Amateur Radio satellite named Yubileiny, since 
christened Radio Sputnik 30 (RS-30). 
■  The first of several ARRL books has been translated 
and published by Posts and Telecomnunications Press 
(PTPress) of Beijing, People’s Republic of China. 
■  Colorado ARES District 10 was activated in the wake 
of a May 22 tornado that caused extensive damage to 
the town of Windsor. 
■  In response to requests from ARRL members, 
Contest Branch Manager Sean Kutzko, KX9X, has 
started a blog, “Notes from the Contest Branch.”
■  The 2008 TI9KK DXpedition to Cocos Island has 
been approved for DXCC credit.
■  The following conventions were held during June: 
Georgia Section, Marietta; West Gulf Division, Plano, 
Texas, and the Delta Division, Knoxville, Tennessee. 
■  The June VHF QSO Party was held June 14-16.
■  These online course sessions are to begin July 18, 
2008: Amateur Radio Emergency Communications 
Level 2 (EC-002), Amateur Radio Emergency 
Communications Level 3 (EC-003R2), Antenna 
Modeling (EC-004), HF Digital Communications 
(EC-005), VHF/UHF — Life Beyond the Repeater 
(EC-008) and Radio Frequency Propagation (EC-011).

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

In April, the San 
Mateo Board of 
Supervisors presented 
a commendation to 
Amateur Radio operator 
and Volunteer Examiner 
Ross Peterson, WB6ZBU 
(left), for his work in 
licensing new Amateur 
Radio operators in San 
Mateo County and the 
San Francisco Bay 
area. Peterson is the 
founder and head of the 
Bay Area Educational 
Amateur Radio Society 
(http://baears.com/). 
Since 1998, he and his 
fellow volunteers have 
graduated over 2000 new 
Amateur Radio operators 
in approximately 50 
sessions. –– K3PLS 

PAUL SAFFO, K3PLS

■   Jack Burris, K6JEB, 
Public Information 
Coordinator for the East 
Bay Section, wrote, “I 
came home from work 
today and found a 
large manila envelope 
in my mail. Inside was 
a letter from Governor 
Schwarzenegger in an 
attractive folder with his 
seal on it.” Not a bad way 
to end the day, Jack!

■   Ken Kopp, KKØHF, 
of ARES/DEC Kansas 
District 1 happily sent 
in a similar note along 
with Governor Sebelius’ 
proclamation for 
“Amateur Radio Week.”

o e d e day, Jac

■   Ken Kopp KKØHF,
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73,
Harold Kramer, WJ1B
ARRL Chief Operating Offi cer
wj1b@arrl.org

Inside HQ
How QST Gets to Your 
 Mailbox
How does QST get to you after it is printed? 
Here’s how it works. It takes three weeks to print, 
bind and mail an issue of QST.  
After QST is printed, it is shipped to a specialized 
mailing facility where the mailing data is printed on 
the cover. QST is then bundled, placed on skids 
and sorted within a co-mail pool. The co-mail pool 
combines and sorts millions of magazines that are 
distributed together to individual postal addresses. 
This co-mail pool process takes about a week. We 
have been using the co-mail pool for approximately 
three years and this process qualifies QST for the 
lowest available postal rates. The savings that we 
have achieved using this distribution method has 
allowed us to absorb some of the major postal 
increases during the last few years. 
After the co-mail process, QST, along with other 
magazines in the pool, are delivered directly to 
US Postal Service Bulk Mail Centers across the 
country. This also takes about a week. The US 
Postal Service then distributes the magazines to 
local post offices, and their respective mail carriers 
deliver QST to your mailbox. We also send QST to 
members in over 150 countries. An international 
freight forwarding agent handles QST’s overseas 
distribution. This service places QST directly 
into each country’s postal system for delivery to 
individual members.
Our goal is to have QST delivered to mailboxes in 
the continental US between the 15th and 20th of 
the month prior to the issue date. For example, we 
try to have the August issue delivered by July 20. 
Most international members receive QST 10-14 
days after its US mailing date. To accomplish this, 
we need to send the mailing data to the printer 
in mid-June. This lead time is one of the reasons 
why we send out your membership renewal notice 
far in advance of your expiration date. If you do 
not renew your membership at least a month and 
a half before it expires, you are likely to miss the 
QST mailing deadline.
When everything works right, QST arrives on 
time! If your membership expired and you did not 
renew within the mailing data deadline, then we 
send your issue of QST to you via a supplemental 
mailing directly from the ARRL Warehouse. These 
issues do not qualify for the savings of a co-mail 
pool or the efficient delivery of the Bulk Mail 
Centers. This mailing can delay your QST delivery 
by up to 4 weeks. 
We strive to get your issue of QST to you on time 
every month. If you do not receive your copy by 
the issue date, you should contact our customer 
service department at circulation@arrl.org or 
call us at 888-277-5289. Amy Hurtado, KB1NXO, 
our Customer Service Manager, handles these 
inquiries. 

Special thanks to US Power Squadrons members (l-r) Bob Schober, 
K2CRR, John Graves, WA1JG, (Joe Carcia, NJ1Q, W1AW Station Manager), 
Carlton Lee, W2PTZ, Ed Summers, KG4SZJ, (Katie Breen, W1KRB, ARRL 
Membership Manager), Don Stark, N3HOW, and Marjie Stark, N3HOZ, for 
their operating W1AW on June 7 and 8 as a special event station promoting 
Safe Boating for the National Safe Boating Council’s campaign. They made 
736 contacts on 80, 40, 20, 17 and 6 meters (including one satellite QSO on 
VO-52) using primarily SSB and some PSK31. A blog can be found at 
www.arrl.org/blog/USPS%20at%20W1AW. 

VI SCHOBER

■   Michigan appears to be the first 
section to score a proclamation 
this year and congratulations go to 
Section Manager Dale R. Williams, 
WA8EFK. We’re sure that PIC Jerry 
A. Baker, KD8AYL, will make good 
use of it!

■   Governor Strickland of Ohio 
also issued a proclamation to 
the delight of SM Joe Phillips, 
K8QOE, and the Ohio hams 

who worked to make it possible. 

■   North Carolina’s hams also 
got credits and are on the 
list with a proclamation by 
Governor Easley.

■   The South is also in there. Just now 
as I wrote that last paragraph, my 
news alert system pinged me that 
the Montgomery Advertiser released 
a news story that the Governor of 
Alabama signed a proclamation 
praising hams and Field Day events. 
Legislative liaison Richard Doll, 
KU4PY, made that happen.
■   …and then there is Al Cohen, 
W1FXQ, who earned the right to 
retire and relax long, long ago. But 
no, he’s still at it and called to let 
me know he’s getting Connecticut 
onto this listing in a few more days. 
Excellent, Al!
I am sure there will be more in the 
coming week, but as every PIO 
knows, there are deadlines to meet 
and today is mine. But how nice 
it is to be holding up the presses 
because of such good news!
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News Center
ARRLWeb: www.arrl.org 
ARRL Letter and Audio News: 
 www.arrl.org/arrlletter 

Public Relations/Advocacy
Government Relations and 
Spectrum Protection: 
 www.arrl.org/govrelations 
 e-mail: govrelations@arrl.org
Public and Media Relations: www.arrl.org/pio 

Membership Benefi ts
Membership Benefi ts (all): 
 www.arrl.org/benefi ts
ARRL “All Risk” Ham Radio Equipment 
 Insurance: www.arrl.org/insurance 
ARRL Visa® Credit Card: www.arrl.org/visa 
ARRL.NET E-mail Forwarding:
 www.arrl.org/arrlnet 
Awards: www.arrl.org/awards
Contests: www.arrl.org/contests 
FCC License Renewal / Modifi cation:
 www.arrl.org/arrlvec 
QSL Service: www.arrl.org/qsl 
Regulatory Information
 www.arrl.org/regulations
Technical Information Service
 www.arrl.org/tis
 e-mail: tis@arrl.org
 tel. 860-594-0214 

Contributions, Grants and 
Scholarships
ARRL Development Offi ce: 
 www.arrl.org/development
 e-mail: mhobart@arrl.org 
 tel. 860-594-0397
  ■ ARRL Diamond Club/Diamond Terrace
  ■ Spectrum Defense Fund
   ■ Education & Technology Fund
   ■ Planned Giving/Legacy Circle
   ■ Maxim Society
ARRL Foundation Grants and Scholarships: 
 www.arrl.org/arrlf 

Public Service
Public Service Programs: 
 www.arrl.org/publicservice
Amateur Radio Emergency Service® (ARES®):
 www.arrl.org/ares
ARRL Field Organization: 
 www.arrl.org/volunteer

The American Radio Relay 
League, Inc.

Clubs, Recruitment, Instructors 
and Teachers
Find an Affi liated Club: www.arrl.org/clubsearch
Mentor Program: www.arrl.org/mentor
Find a Licensing Class: 
 www.arrl.org/coursesearch
Support to Instructors: www.arrl.org/instructor
Find an Exam Session: www.arrl.org/examsearch
Volunteer Examiner Coordinator (VEC): 
 www.arrl.org/arrlvec 

Publications & Education
QST — Offi cial Journal of ARRL: 
 www.arrl.org/QST
 e-mail: qst@arrl.org 
QEX — Forum for Communications Experimenters: 
 www.arrl.org/qex
 e-mail: qex@arrl.org 
NCJ — National Contest Journal: 
 www.arrl.org/ncj
 e-mail: ncj@arrl.org 
Books, Software and Operating Resources: 
 tel. 1-888-277-5289 (toll-free in the US);
 www.arrl.org/shop 
Advertising: 
 www.arrl.org/ads
 e-mail: ads@arrl.org
Certifi cation and Continuing Education / 
 Online Courses: www.arrl.org/cce

Advocacy

Membership

Public Service

Education

JOIN or RENEW 
or ORDER Publications
tel. Toll Free 1-888-277-5289 (US)

International callers 
tel. +1 (860) 594-0355

VISITING ARRL 
HEADQUARTERS AND W1AW
Tours Mon-Fri at 9, 10, 11 AM; 1, 2, 3 PM
W1AW guest operating 10 AM to noon, 
and 1 to 3:45 PM (bring your license).

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 advance-
ment of the radio art and of the public welfare, for the repre-
sentation 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 who could gain fi nancially from the shaping of its affairs 
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 administrative headquarters: 
ARRL, 225 Main Street, Newington, Connecticut 06111-1494.

ARRL, 225 Main Street  Newington, Connecticut 06111-1494, USA

Guide to ARRL Member Services

INTERESTED IN 
BECOMING A HAM? 

www.arrl.org/hamradio
e-mail: newham@arrl.org 

tel. 1-800-326-3942 

Tel: 860-594-0200, Mon-Fri 8 AM 
to 5 PM ET (except holidays) 

FAX: 860-594-0303
e-mail: hqinfo@arrl.org
ARRLWeb: www.arrl.org

Technology
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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: Howard S. Huntington, K9KM
25350 N Marilyn Ln, Hawthorn Woods, IL 60047 
(847-438-3452); k9km@arrl.org

Dakota Division 
Jay Bellows, KØQB
1925 Bidwell St, West St Paul, MN 55118
(651-238-4444); k0qb@arrl.org
Vice Director: Gregory P. Widin, KØGW
13457 Sixth St N, Stillwater, MN 55082 
(651-436-8811); k0gw@arrl.org

Delta Division 
Henry R. Leggette, WD4Q*
7335 Ginger Snap Cove, Memphis, TN 
38125-4732 (901-757-0444); wd4q@arrl.org
Vice Director: Karl Bullock, WA5TMC
321 CR 458, Ripley, MS 38663 
(662-512-8053); wa5tmc@arrl.org

Great Lakes Division 
Jim Weaver, K8JE
5065 Bethany Rd, Mason, OH 45040-8130
(513-459-0142); k8je@arrl.org
Vice Director: Gary L. Johnston, KI4LA
3056 Hergott Dr, Edgewood, KY 41017 
(859-391-6399); ki4la@arrl.org

Hudson Division 
Frank Fallon, N2FF
30 E Williston Ave, East Williston, NY 11596 
(516-746-7652); n2ff@arrl.org
Vice Director: Joyce Birmingham, KA2ANF
235 Van Emburgh Ave, Ridgewood, NJ 
07450-2918 (201-445-5924); ka2anf@arrl.org

Midwest Division
Bruce Frahm, KØBJ
1553 County Rd T, Colby, KS 67701 
(785-462-7388); k0bj@arrl.org
Vice Director: Cliff Ahrens, KØCA
65 Pioneer Trail, Hannibal, MO 63401
(573-221-8618); k0ca@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
1525 NW 57th St, Seattle, WA 98107 
(360-256-1716); k9jf@arrl.org
Vice Director: William J. Sawders, K7ZM 
51442 Mac Ct, La Pine, OR 97739 
(541-536-5963); k7zm@arrl.org

Pacifi c Division
Bob Vallio, W6RGG
18655 Sheffi eld Rd, Castro Valley, CA 94546 
(510-537-6704); w6rgg@arrl.org 
Vice Director: Andy Oppel, N6AJO
1308 Burbank St, Alameda, CA 94501-3946 
(510-864-2299); n6ajo@arrl.org

Roanoke Division 
Dennis Bodson, W4PWF
233 N Columbus St, Arlington, VA 22203 
(703-243-3743); w4pwf@arrl.org 
Vice Director: Patricia Hensley, N4ROS
164 N Main St, PO Box 70, Richburg, SC 
29729-8223 (803-789-5810); n4ros@arrl.org

Rocky Mountain Division
Brian Mileshosky, N5ZGT
PO Box 20186, Albuquerque, NM 87154-0186
(505-463-9468); n5zgt@arrl.org
Vice Director: Dwayne Allen, WY7FD
PO Box 191, Beulah, WY 82712 
(605-210-2005); wy7fd@arrl.org

Southeastern Division
Greg Sarratt, W4OZK
912 Pine Grove Rd, Harvest, AL 35749; 
(256-337-3636); w4ozk@arrl.org 
Vice Director: Sandy Donahue, W4RU
PO Box 9424, Dothan, AL 36303 
(404-403-1513); w4ru@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
Coy C. Day, N5OK*
20685 SW 29th St, Union City, OK 73090-9726 
(405-483-5632); n5ok@arrl.org
Vice Director: Dr David Woolweaver, K5RAV
2210 S 77 Sunshine Strip, Harlingen, TX 78550 
(956-425-3128); k5rav@arrl.org

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.

*Executive Commitee Member

Offi cers
Founding President (1914-1936)
Hiram Percy Maxim, W1AW 
President 
JOEL M. HARRISON,* W5ZN 
528 Miller Rd, Judsonia, AR 72081 
w5zn@arrl.org
First Vice President
KAY C. CRAIGIE,* N3KN 
570 Brush Mountain Rd
Blacksburg, VA 24060 
540-552-3903; n3kn@arrl.org 
Vice President
RICK RODERICK, K5UR 
PO Box 1463, Little Rock, AR 72203 
501-988-2527; k5ur@arrl.org
International Affairs Vice President 
RODNEY STAFFORD, W6ROD 
5155 Shadow Estates 
San Jose, CA 95135; 408-238-4671 
w6rod@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 
PAUL RINALDO, W4RI

Staff
General Counsel
Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ
Education Services Manager
Debra Johnson, K1DMJ
Laboratory Manager
Ed Hare, W1RFI
Membership & Volunteer Programs 
Manager
Dave Patton, NN1N
Dennis Dura, K2DCD
Emergency Preparedness & Response 
Manager
Production & Editorial Manager
Steve Ford, WB8IMY
Sales & Marketing Manager
Bob Inderbitzen, NQ1R
Katie Breen, W1KRB
Membership Manager
Amy Hurtado, KB1NXO
Circulation Manager
VEC Manager
Maria Somma, AB1FM
Web & Software Development Manager
Jon Bloom, KE3Z
Business Staff
Business Manager
Barry J. Shelley, N1VXY
Comptroller
LouAnn Campanello
Information Services Manager
Don Durand
*Executive Committee Member

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
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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: Tom Valosin, WB2KLD, 117 Warrior Way, Middleburgh, NY
12122-4712  (518-827-4800); wb2kld@arrl.org
Southern New Jersey: Jean Priestley, KA2YKN, 7158 Chandler Ave, 
Pennsauken, NJ 08110 (856-662-3587); ka2ykn@arrl.org
Western New York: Scott Bauer, W2LC, 1964 Connors Rd, Baldwinsville, NY 13027 
(315-638-7551); w2lc@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: James S. Sellers, K9ZBM, 54676 County Road 8, Middlebury, IN 
46540-8710 (574-825-5425); k9zbm@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: Kent Olson, KAØLDG, 7702 Forest River Rd, Fargo, ND 58104-8004 
(701-298-0956); ka0ldg@arrl.org
South Dakota: Richard L. Beebe, NØPV, 913 S Gordon Dr, 
Sioux Falls, SD 57110-3151 (605-376-4241); n0pv@arrl.org
Delta Division (AR, LA, MS, TN)
Arkansas: David Norris, K5UZ, 640 Josephine, Batesville, AR 72501
(870-793-6431); k5uz@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 Drive, Dundee, MI 48131
(734-529-3232); wa8efk@arrl.org
Ohio: Joe Phillips, K8QOE, 2800 Jupiter Dr, Fairfi eld, OH 45014-5022 
(513-874-0006); k8qoe@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: Tom Carrubba, KA2D, 226 Sheffi eld Ave, West Babylon, NY 11704 
(631-422-9594); ka2d@arrl.org
Northern New Jersey: Richard Krohn, N2SMV, 23 Sweetmans Ln, Manalapan, NJ 07726 
(732-577-8334); n2smv@arrl.org
Midwest Division (IA, KS, MO, NE)
Iowa: Jim Lasley, NØJL, PO Box 5, Chillicothe, IA 52548 (641-935-4337); n0jl@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: Matthew N. Anderson, KAØBOJ, 2342 Clay St, Ashland, NE 68003 
(402-944-7488); ka0boj@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: Arthur S. Greenberg, K1GBX, 123 Pond St, 
Georgetown, MA 01833 (978-352-2095); k1gbx@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: Doug Rich, W7DVR, 2025 Regal Dr, Boise, ID 83704-7153
(208-376-7651); w7dvr@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 
(360-736-2221); 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: Dick Flanagan, K7VC, 2851 Esaw St, Minden, NV 89423 
(775-267-4900); k7vc@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: Charles P. McConnell, W6DPD, 1658 W Mesa Ave, 
Fresno, CA 93711-1944 (559-431-2038); w6dpd@arrl.org
Santa Clara Valley: Bill Dale, N2RHV, 142 N Milpitas Blvd #264, Milpitas, CA 95035 
(408-263-5325); n2rhv@arrl.org
Roanoke Division (NC, SC, VA, WV)
North Carolina: Tim Slay, N4IB, 141 Queens Cove Rd, Mooresville, NC 28117-9609 
(704-382-4646); n4ib@arrl.org
South Carolina: James F. Boehner, N2ZZ, 525 Barnwell Ave NW, 
Aiken, SC 29801-3939 (803-641-9140); n2zz@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: Christopher J. Pritchard, WY7UPR, 325 Greasewood St, Green River, WY 
82935-4770 (307-870-6258); wy7upr@arrl.org
Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: Jay Isbell, KA4KUN, 2290 Quail Dr, Bessemer, AL 35022 (205-424-9993); 
ka4kun@arrl.org
Georgia: Susan Swiderski, AF4FO, 772 Camelot Way, Norcross, GA 30071 
(770-449-0369); af4fo@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 
(787-756-7276); kp4ac@arrl.org
Southern Florida: Sharon T. “Sherri” Brower, W4STB, 736 34th Ter, 
Vero Beach, FL 32968-1226 (772-562-3240); w4stb@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: Phineas J. Icenbice Jr, W6BF, 19323 Halsted St, 
Northridge, CA 91324 (818-349-3186); w6bf@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: Tom Blackwell, N5GAR, Box 25403, Dallas, TX 75225
(214-361-5275); n5gar@arrl.org
Oklahoma: John Thomason, WB5SYT, 1517 Oak Dr, Edmond, OK 73034-7408 
(405-844-1800); wb5syt@arrl.org
South Texas: E. Ray Taylor, N5NAV, 15426 Spring coral, San Antonio, TX 78247 
(210-233-8971); n5nav@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
$3495

Eimac(R) tube
AL-1500F

$3095
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)2008 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
$2645
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, $1399. 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,
$1299. 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, $1428, ALS-
600 with 10 lb., very low RF
noise switching power supply.

Precision SWR/Wattmeter
AWM-30, $149.95 suggested retail.
Active circuit gives true peak/average
readings on lighted Cross-Needle

meter. 3000/300 Watt ranges. Remote sensor.

Suggested Retail

ATR_30_AWM_30_052108.qxd  5/22/2008  3:44 PM  Page 1



Specifications are subject to change
without notice or obligation

● NO transceiver
modifications
necessary

● Digital voice
communications using
existing analog
transceivers

● Works on Single Side
Band (SSB) mode.

● Automatic digital
receive  

● Optional interface
cables for most
popular transceivers

● Built-in high grade
Vocoder (AMBE)

● Built-in FEC protocol

● Compact unit. Easy to
operate.

● Utilizes a uniquely
designed high
performance DSP
engine

● Uses the established
G4GUO open protocol 

● ARD9800 can also be
used for digital slow
scan TV and data
transmissions (images
require optional
memory board)

Be sure to check 
the website at
www.aorusa.com for 
FAQs, links to user 
groups and more!

Special Purchase
Discounts
Available for 
Ham Radio Clubs!

®

Authority on Radio
Communications

AOR U.S.A., Inc.
20655 S. Western Ave., Suite 112, Torrance, CA 90501, USA
Tel: 310-787-8615  Fax: 310-787-8619
info@aorusa.com   http://www.aorusa.com

Add a whole new mode to your HF operation with a couple of
quick connections and be part of the digital voice excitement

that’s sweeping the SSB bands. Once you hear the audio quality,
you’ll be a believer!  Whenever these digital voice modems are

demonstrated, looks of amazement pass through the crowds. 

Using the open G4GUO protocol, the ARD9000 Mk2 or ARD9800 allows any ham to
convert any existing HF analog transceiver to work digital voice in one easy step! The
unit automatically detects digital signals and decodes them, but you also maintain full

analog capabilities.  Whether a contact comes in as digital or analog, the ARD9000 Mk2
and ARD9800 can handle it. 

It’s a real breakthrough in communications technology that uses the same audio
frequencies (300 Hz ~ 2500 Hz) as microphone audio to transmit digital SSB voice signals. 

Enjoy the clean, clear audio that makes HF digital so much fun! 

Enjoy HF even more with HF Digital!
AOR offers new HF licensees a CLEAR difference
with the amazing audio clarity of HF digital.  The
ARD9000 Mk2 and ARD9800 are both great ways 
to join in the fun because there’s 
“no assembly required”. 

Enjoy HF even more with HF Digital!

Add a whole new mode to your HF operation with a couple of
quick connections and be part of the digital voice excitement

that’s sweeping the SSB bands. Once you hear the audio quality,
you’ll be a believer!  Whenever these digital voice modems are

demonstrated, looks of amazement pass through the crowds. 

Using the open G4GUO protocol, the ARD9000 Mk2 or ARD9800 allows any ham to
convert any existing HF analog transceiver to work digital voice in one easy step! The
unit automatically detects digital signals and decodes them, but you also maintain full

analog capabilities.  Whether a contact comes in as digital or analog, the ARD9000 Mk2
and ARD9800 can handle it. 

It’s a real breakthrough in communications technology that uses the same audio
frequencies (300 Hz ~ 2500 Hz) as microphone audio to transmit digital SSB voice signals. 

Enjoy the clean, clear audio that makes HF digital so much fun! 

AOR offers new HF licensees a CLEAR difference
with the amazing audio clarity of HF digital.  The
ARD9000 Mk2 and ARD9800 are both great ways 
to join in the fun because there’s 
“no assembly required”. 



Searching for peak HF performance?

Introducing the Elecraft K3 transceiver

� 100-W model starts at $1849; 
upgradable 10 W model, $1399

� 160-6 m; SSB/CW/AM/FM/data modes

� Up to fi ve crystal roofi ng fi lters in
both main and subreceivers

� 4"H x 10" W x 10"D; only 8 pounds

� Factory-assembled or no-soldering kit 
(all PC boards pre-built, 100% tested)

� Fully isolated soundcard interface

� Built-in PSK31/RTTY for data-mode
QSOs with or without a computer

� Unsurpassed customer support

No other rig in this price class comes close to the K3’s performance. Its high dynamic 
range, down-conversion architecture provides roofi ng fi lter bandwidths as narrow as 200 
Hz, while its 32-bit I.F. DSP handles advanced fi ltering and noise reduction. The K3 also 
offers an optional fully independent, high-performance subreceiver, as well as innovative 
new features like variable-bandwidth, DSP-tracking roofi ng fi lters, and 8-band RX/TX EQ.

 Then there’s the K3’s unmatched versatility. It provides state-of-the-art performance as a 
primary home station, yet its size and weight make it ideal for DXpeditions, RV operation, 
and Field Day.  You can take it with you!

ELECRAFT ®
www.elecraft.com  •  831-662-8345
P.O. Box 69, Aptos, California 95001-0069

Elecraft is a registered trademark of Elecraft, Inc.

“This is the fi rst receiver we’ve tested with better than 100 dB IMD dynamic range 
at the closer signal spacings.”      QST Product Review, April 2008



20  August 2008  

Up Front in QST
upfront@arrl.org

What do you do with 2541 QSL cards? Andrew Freeman, WØAAA, of Bemidji, 
Minnesota, decorated his shack with his collection. 

Building a Budget Semi-Automatic Bug
Bill Otten, KC9CS 

Recently I was searching online for home-built telegraph keys. Many fi ne ex-
amples were to be seen, but a semi-automatic key by Kees, K5BCQ (www.qsl.
net/k5bcq/KEYS/KEYS.html) really grabbed my interest. Kees had built several 
professional looking keys from brass pneumatic fi ttings and hobby shop brass 
stock. Inspired by his designs, I began my own “budget bug.” 
The threaded brass fi ttings were used at the top of each post where an adjust-
ment screw was needed. I cut some threaded rod to height and covered the 
threaded rod with brass tubing for appearance. I made a mock-up base and 
dabbled with the parts placement for proper fi tting. From two old hard disk drives 
I took the precision swing arm bearings and found they fi t perfectly into the brass 
pressure regulators I had. These became the pivot arm bearings. Even the chrome 
bearing supports from the hard disk drive were used for the pivot arm bracket. 
Rectangular brass stock made up the lever or pivot arm. Brass strip stock became 
the reed spring. Silver contacts for the dot and dash came from some reed relays 
found at a local surplus store. 
Once I had the parts placement correct, I used the mock-up as a template to 
mark out and drill my brass base. The damper was a piece from my junk box that 
almost looks like a chrome plated toroid. I tapped another brass elbow for a screw, 
placed a nylon washer on either size of the chrome “toroid” and this became the 
damper for the reed arm. The aluminum bronze base turned out to be the costliest 
part of the whole project — $35. It is heavy (the key weighs 4 pounds) and tarnish 
resistant. For the paddle I used three layers of red acrylic, epoxied 
together leaving a ‘“pocket’” in the center layer for the lever arm. 
I prepared a picture of an ellipse in Photoshop that was a com-
fortable size, taped it to the acrylic and cut the ellipse on 
my band saw. 
The fi nished result is a very smooth op-
erating semi-automatic bug. I’m amazed 
at the speed it can achieve, but have 
adjusted it back to a speed more in 
line with my 20 WPM CW capabili-
ties. Total cost to build the budget 
bug was less than $50.

Lance Armstrong meets Ansel Adams: 
This past spring, Mario Rubio, W6OH, of 
Willowbrook, California, celebrated his 
60th birthday by riding his 40 year old 
English 3 speed along the 12 miles of 
bike path at Yosemite Valley.

COURTESY MARIO RUBIO, W6OH
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The fi nished KC9CS Budget Bug. BILL OTTEN, KC9CS
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Unique CW and Keys Display Goes On World Tour
Dave Ingram, K4TWJ, and friends have put together a special collection of telegraphic treats, artifacts 
and CW keys for display at Amateur Radio conventions here and abroad. It 
contains views and details of Samuel F. B. Morse’s fi rst pen-and-canvas type 
telegraph, H. G. Martin’s fi rst semi-automatic key, a recording of how the 
Titanic’s SOS sounded in 1912, books and CDs on keys and CW, plus infor-
mation on and invitations to join several CW clubs. It also features replicas of 
Samuel Morse’s famed “Correspondent” key, the Titanic’s spark 
key and a 1880s-style Chubbock key, a gold pinstriped 1905-style 
Vibroplex bug, WB9LPU’s new RotoBug, N3ZN’s glamorous 
round-based paddle, a bevy of exotic fi ngerpieces and much 
more. A live Webcam link with amateurs supplying items and 
information in the display is also being planned. 

Dave envisioned this traveling display with the purpose of handing 
down Amateur Radio’s proud history, legacies and traditions from 
generation to generation so they live on throughout the annals 
of time. He also seeks sponsors to help support the display’s 
travel from country to country. You can contact Dave directly at 
k4twj73@gmail.com and read more about the display at 
www.k4twj.blogspot.com. 

All together now…let’s stand on our 
heads: Ray Makul, K1XV, of Weston, 
Vermont, received his shiny new call 
sign license plate, but something 
about it didn’t look quite right... 

Alaska’s 
 Arctic Circle 
 Terminator — 
Gray Line
Bill Balzarini, KL7BB
From the intersec-
tion of 66°33' North 
and the Dalton 
Highway, Alaska’s 
2008 ARRL Conven-
tion Special Events 
station, W1AW/KL7, will be running the Land of the 
Midnight Sun from July 26-August 10. This series of 
photos illustrates what is meant by midnight sun. The 
fi rst photo shows July 26, 2008 at 0600Z (8 PM local) 
with the time for each successive photo incremented 
by 2 hours, ending at 1200Z (bottom left). The active 
Sunrise-Sunset Terminator Zone provides KL7s with 6 
to 8-plus hours of operating and DXing fun for contacts 
with many places on the Earth. The last photo is for 
2200Z, high noon (sun-time) in Anchorage. 

There’s more information on the 2008 ARRL 
Alaska Convention, to be held August 1-4, at 
www.akhamfest.com. 

All together now let’s stand on our

RAY MAKUL, K1XV

This display of 
telegraph keys 
and CW-related 
artifacts is 
designed to 
be carried and 
set up easily at 
hamfests and 
conventions.
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While visiting the 
Wyoming State 
Convention in 
Casper, ARRL Vice 
Director Dwayne 
Allen, WY7FD, 
spotted this 
traditional western 
light fi xture affi xed 
with a special set of 
branding irons.
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Land of the Midnight Sun: This series of photos shows the progression 
of the sunrise-sunset terminator zone in late July from Anchorage, 
Alaska. W1AW/KL7 will be active July 26-August 10 to take advantage 
of the enhanced propagation.

KL7BB
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RIGblaster duo

West Mountain Radio www.westmountainradio.com
ORDER ON-LINE OR CALL TOLL FREE (888) 937-8686, (888) WESTMTN

station integration console

Make your station neater and easier to operate!  Never get tangled up in your mic. and head-
phone cords again.

The first station integration console to conveniently control your station almost any way you 
wish.

All the best features of a RIGblaster for two radios, not just one.

As simple to setup and operate as possible yet allowing extreme versatility with the function and 
intuitive ergonomics of an aircraft audio panel.

A built-in dual USB to serial converter to run two Amateur Radio programs at the same time.

Dual isolated CW keying, dual FSK, dual rig control via either virtual COM port.

Fully functional computer audio, unlike external audio device interfaces. The RIGblaster duo 
controls, selects and amplifies the sound for your station, with HiFi stereo for the computer.

Works with almost any make or model microphone and most any two make or model radios; 
and almost any stereo headphones or any pair of speakers.

One Microphone, 

One Pair of Headphones,

One Pair of Speakers,

One Sound Card Interface, One Computer
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!
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So sit back in your chair and relax. The Omni-VII not only has top of the line receiver 

performance and everything else you need in a high-end transceiver -- it's also very easy 

to use. Spend your time on the air instead of reading the operator's manual. For complete 

information on the Omni-VII and our Amateur Radio product line, visit our website or call 

(800) 833-7373 for our current catalog.

It shouldn't feel like work.

www.tentec.com

OMNI-VII. It's that simple.

1185 Dolly Parton Pkwy., Sevierville, TN 37862. Sales: 800-833-7373 M-F 8:00-5:30 (Eastern Time) sales@tentec.com. Office: (865) 453-7172. FAX: (865) 428-4483.  
Service: (865) 428-0364 M-F 8:00-5:00 (Eastern Time), service@tentec.com. We accept Visa, MC, American Express and Discover. 

Proudly made in Sevierville, Tennessee USA
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Your opinions count! Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111. You can also submit 
letters by fax at 860-594-0259, or via e-mail to: qst@arrl.org. We read every letter received, but we can only publish a few each 
month. We reserve the right to edit your letter for clarity, and to fi t the available page space. Of course, the publishers of QST 
assume no responsibility for statements made by correspondents.

CORRESPONDENCE
MORE TO HAM RADIO THAN MEETS 
THE EAR 

 One morning around 9:30, my doorbell 
rang. I went to my front window and saw a 
man and a small boy on my front stairway. 
The man asked if I knew who the little 
boy was. I said no, and then he then told 
me he found the boy wandering down our 
road by himself and “something just didn’t 
look right.” As it turned out, the boy was 
looking for a friend’s house, but he didn’t 
know where she lived. I asked them to 
come into the house and tried to gather 
some more information. We did not get 
any more info from the child so I called 
the Suffolk County Police and requested a 
unit dispatched to my house; two units ar-
rived a few minutes later. We then started 
walking the area and the boy spotted his 
house around the corner. The boy was 
then reunited with his family. 

Upon returning to my house with the 
man that found the boy, I asked him a 
question: “Out of all the homes on my 
block that you passed, why did you ring 
my bell?” He said, “I saw the antennas on 
your car and figured it would be the best 
choice. They had to be there for some-
thing.” It just goes to show, life comes at 
you in many different ways and the fact 
that I am a ham radio operator makes me 
feel good that I was able to bring what 
could have been a horrific situation to a 
happy ending and it was all because of a 
few vertical antennas on my car.
JOE ALBERTUS, KB2JOE
Smithtown, New York

THE MAGIC OF HAM RADIO 
 Thanks go to David Sumner for his 

thoughts [“It Seems to Us,” June 2008, 
page 9]. I will never forget a contact I had 
several years ago with a ham who had 
recently experienced the death of his wife. 
At the time of our contact, he was still 
going through the grief process. It seems 
that the ham radio fraternity gave him the 
feeling that is was okay to share his grief 
with another ham. I felt privileged to be 
able to give him time to talk about his loss. 
Perhaps the “magic” of ham radio is more 
than the technical aspects of our hobby.
JIM BRINSON, K4WOP
Mercersburg, Pennsylvania

LET THE SUNSHINE IN 
 The article by Albert Moreschi II, 

AG4BV [“Recruiting New Hams,” June 
2008, pages 69-70], was a very positive 
article about how things should be done. 
On the other hand, my wife and I had 

been trying to interest a friend to become 
a ham. Our efforts seemed to be paying 
off when we got word from him last sum-
mer that he had gotten his Technician 
license. He asked us where in his area 
he could get some local help and some 
hands-on experience, so I looked up the 
clubs on the ARRL Web site that were in 
his area and sent him the information. 

The report we got from him would 
likely turn off most new hams showing up 
at a ham club meeting: His take was that, 
because he had gotten a license without 
learning the code, he was blatantly ig-
nored by the older hams — the ones that 
he had been looking to for help. Since 
then, with some suggestions from us 
and lots of encouragement, and with lots 
of hard work on his part, he has earned 
his General and Amateur Extra class 
licenses. If clubs continue to allow their 
old timers to act this way, we will see a 
serious decline in the ham radio popula-
tion. Many of the new hams will just fade 
off into the sunset.
BOB BINGHAM, K9WMP, ARRL Life Member
Livingston, Texas

LEARNING CURVE 
 Neil Dittlinger, WØPML wrote, “How 

about more articles [in QST] just a tad 
off the engineering level?” [“Correspon-
dence,” June 2008, page 24]. I strongly 
disagree with WØPML’s comments. If 
I see one more article on installing 
PL-259s or building a J-Pole antenna 
I’ll scream. The newcomers need to be 
exposed to technical articles so that they 
might learn that there is more to ham 
radio than being an appliance operator. 
The “Hands On Radio” series is a won-
derful learning base for everyone. While 
something might be over their heads, if it 
sparks an interest, they will seek to learn 
more about it. If they ask at a club meet-
ing or on-the-air for help understanding 
something, I am sure someone will step 
up to the plate and assist them. It doesn’t 
take an engineering degree to learn 
something new, just a bit of curiosity and 
asking some questions. If you have no 
interest in learning about Smith charts, 
fine, but someone else out there does 
and they might become the antenna guru 
of the next generation. 
NEIL SCHWANITZ, WD8CRT/V73NS
Kwajalein Atoll, Marshall Islands

FIGHTING THE GOOD FIGHT
 Congratulations and kudos to the 

ARRL staff who fought the BPL battle 
and won. It’s great to know my donations 

to the ARRL are worthwhile. Keep up the 
good work — we need you.
DENNIS BARTHEL, W7DHB 
ARRL Life Member
Missoula, Montana

FIELD DAY IS WHAT YOU MAKE IT 
 I have been ARRL Field Day chairman 

for my club since 2000. Field Day is not a 
contest but it is treated like one. My club 
does not contest but rather we set up 
emergency operations and work on our 
gear so that should an emergency occur, 
we will be ready. What makes our Field 
Day fun is that a lot of the older members 
will come out, not to operate, but to remi-
nisce and ragchew eyeball-to-eyeball. I try 
to make accommodations for them, such 
as indoor plumbing and an easy walk to 
the site. Of course, they are really attract-
ed by the free food and the ambiance of 
being around ham radio gear and listen-
ing to the gray line pass. We usually score 
somewhere in the lower middle of the 
pack, but I don’t mind because the most 
important thing to me is to make sure we 
can get on the air and be effective and to 
get as many hams to come out, even if 
they don’t get on the air. Field Day is what 
you make it. I want to make it a time that 
hams will remember and make them put it 
on their list for things to do next year.
STEVE BELLNER, W8TER
Toledo, Ohio

HAVING A FIT 
 Thank you for addressing an observa-

tion and “issue” that I’ve been concerned 
about during the 28 years I’ve been a 
ham [“Inside HQ — Keeping Ourselves 
Fit,” May 2008, page 13]. You addressed 
the obesity problem of many operators, 
something that needs to be talked about 
and hopefully as a group, figure out a 
way — a healthy way — for our brothers 
and sisters to manage their weight. The 
excess weight for many operators is due 
to overeating, rather than a health condi-
tion. There are many possible causes for 
overeating. The biggest reason for most 
overweight persons is the gratification 
they receive from eating; it is perhaps 
the most pleasing daily experience they 
have. While I am not the size of many 
obese ham radio operators, I am working 
on maintaining my health through eating 
nutritionally, handling my emotional needs 
appropriately and exercising. I challenge 
you and QST to follow through with 
monthly columns and articles to bring out 
a topic that is seen and hardly ever ad-
dressed in ham radio into the open.
BERNIE LAVEZZA, AF3US 
ARRL Life Member
Lothian, Maryland
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High Sierra AntennAs 
www.cq73.com   Sale Items Are Only Available Online!  

New 
Sheriff’s  

Lightning  
Arrestor 

Let The Sheriff  
Arrest The Lightning 

Regular $75 
Super Sale $25 

New 
‘Whipper 
Snapper’  

 Snaps Onto the End  
of the Whip &  

Extends 16 Feet 
Increases Efficiency 
NVIS & Emergencies  

Reels Up Fast 
Regular $15 

Super Sale $10 

High Sierra 
Magnet Mount 

with 3/8-24 
Thread  

For Sierra Slims,  
Sidekick & Other  

HF Mobile Antennas 
Regular $75 

Super Sale $50 

New 
High Sierra 

JAWS 

Stainless 3/8-24  
Antenna Mount 

For Sidekick & Slim 
Regular $65 

Super Sale $35 

New 
High Sierra 
Porcupine 
Antenna 

2 Meters, 220 MHz,  
440 MHz & Scanning 

Good SWR  
SO-239 Connection 
Brass Center Hub 

Stainless Steel Rods 
Regular $75 

Super Sale $40 

New 
High Sierra 
5 Inch NMO 

Magnet Mount  

NMO Mount for Our 
2 Meter 5/8 Wave 
Antenna & Other  

VHF/UHF Antennas 
Regular $30 

Super Sale $20 

New 
High Sierra 

2 Meter 
5/8 Wave 
Antenna 

NMO Mounting  
55 Inches Tall  

Good SWR 
Performance 

Easy Installation 
Commercial Grade 

Regular $40 
Super Sale $20 

 

See our website for 
many NMO mounts & 
VHF/UHF antennas.   

New 
‘Sierra Slim’ 

Antennas 
Models for 

80, 40, 20, 15 & 10  
Good SWR 

Good Performance 
Easy Installation 

Std. 3/8-24 Thread 
Home or Mobile 
200 Watt Rating 

Regular $35 
Super Sale $20 

In the famous gold rush 
town of  

Nevada City,  
Sierra Slim was the 

stage coach driver that 
could get through when 

others failed. He  
always wore a  

red bandana. We’ve 
named our new  

Antennas, Sierra Slim.  
These antennas with 

the red bandana are a 
great way to get on HF. 





NEWEST and MOST POWERFUL
Full Legal Limit HF Linear Amplifier!

The HL-2.5KFX is the lightest and most compact self-contained
1.5kW output HF linear amplifier in its class.  The amplifier’s
decoder changes bands automatically with most modern
ICOM, Kenwood, and Yaesu HF transceivers.  It also has a
built-in AC power supply – selectable for 220/230/240/250 VAC
input, 3kVA max, and a multifunctional LCD display for instant
readout of operating parameters.  The HL-2.5KFX is equipped
with a control cable connection socket for the HC-1.5KAT
automatic antenna tuner by Tokyo Hy-Power Labs for
seamless auto tuning operation.

Freq Band:
1.8 – 28 MHz,
all HF amateur bands
Operation Mode:
SSB, CW, RTTY
Exciting Power (RF Drive):
100W max. (85W, typical)
Output Power (RF Out):
1.5kW min., SSB/CW
(1.2kW on 28 MHz)
1kW, RTTY
(5 minutes key down)
Auto Band Set:
With most modern
ICOM, Kenwood,
Yaesu HF Transceivers

Antenna Tuner:
Compatible with external
Tokyo Hy-Power HC-1.5KAT
RF Power Transistors:
ARF 1500 by Microsemi x 2
Antenna Relay:
QSK (Full Break-in
compatible)
Power Supply:
Built-in 220/230/240/250VAC,
3kVA max.
Dimensions and Weight:
12.8 x 5.7 x 15.9 inches
(WxHxD),
Approx. 57.3 lbs.

Specifications
SOLID STATE

USER-FRIENDLY, FULLY AUTOMATIC,
and REMOTABLE*  HF Linear Amplifier!

The HL-450B is the most user-friendly 400W output (max.)
HF linear amplifier available, with fully automatic band switch-
ing when used with most amateur SSB/CW HF transceivers.
Features include: auto or manual band switching, adjustable
ALC level, analog RF power output meter, and extensive, and
fast-acting, protection circuits for high SWR, over-current, and
over-voltage. Operates from 13.8VDC, 60A, max.  The HL-
450B is equipped with a control cable connection socket for the
optional External Remote Controller HRC-60.  With the HRC-
60, the HL-450B becomes a fully remotable linear.  Perfect for
fixed-station, mobile, RV, marine, and portable applications.  

HL-2.5KFX HL-450B

Freq. Band:
3.5 – 28 MHz
HF Amateur Bands
Operation Mode:
SSB, CW, FM
Exciting Power (RF Drive):
50W
Output Power (RF Out):
400W max., SSB (PEP)/CW
350W typical, 300W minimum
Band Select (or Switch):
RF-Sensed Auto Band Select
or Manual Select
RF Power Transistors:
THP – 120 x 4

Power Supply:
13.8VDC, 60A. max.  
Dimensions and Weight:
8.7 x 3.5 x 13 inches
(WxHxD)
Approx. 11lbs.

Specifications
SOLID STATE

*When used with optional HRC-60 External Remote Controller.

The HL-2.5KFX and HL-450B are fully FCC certified, and comply with the New FCC Rules

HRC-60
External
Remote

Controller

Optional Accessories

Western US/Canada Southeast Northeast
1-800-854-6046 1-800-444-7927 1-800-644-4476

Mountain/Central Mid-Atlantic New England/Eastern Canada
1-800-444-9476 1-800-444-4799 1-800-444-0047

New High Power for your Mobile,
Portable, RV and more!

HP-450
Light-weight

13.8VDC, 60A.
Switching Power

Supply



KENWOOD U.S.A. CORPORATION
Communications Sector Headquarters
3970 Johns Creek Court, Suite 100, Suwanee, GA  30024
Customer Support/Distribution
P.O. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745
Customer Support:  (310) 639-4200   Fax:  (310) 537-8235 ADS#24008

• The perfect internet base transceiver - straight out of the box!
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F or a number of years we have been
 experimenting with wire antennas
 trying to come up with that ideal mul-

tiband antenna that is fed with a single length 
of coaxial cable. Some two band 80 and 
40 meter dipole antennas we tried and 
rejected were:

 Multiband antenna using paralleled 
dipoles. One approach is to cut a dipole for 
each band and connect the feed points of the 
two dipoles in parallel and to a single feed 
line as shown in Figure 1.1,2 The free ends 
of the dipoles can be tied to different sup-
ports to keep the wires separated or insula-
tors can be used between the wires. When 
the antenna is operated on a given band, one 
dipole is resonant having a low feed-point 
impedance while the other dipole is out 
of resonance, presenting a high feed-point 
impedance.

Our experience has shown that interac-
tion between the two dipoles tends to pull the 
frequency away from the theoretical resonant 
length described by the usual dipole equa-
tion. Tuning the antenna is required by trial 
and error adjustment of the length of each 
dipole to get the best standing wave ratio 
(SWR). The antenna also requires making 
a number of insulating spacers to ensure the 
parallel dipoles do not touch one another on 
windy days. 

 Multiband trap antennas. A second 
method to design a multiband antenna is to 
use traps. A trap is simply a parallel reso-
nant circuit consisting of an inductor and 
capacitor.3,4 In a two band parallel resonant 
trap dipole, one end of the traps is connected 
to the ends of the 40 meter dipole and the 
opposite ends of the traps are connected to 
extension wires forming the 80 meter dipole 
as shown in Figure 2. The trap is designed to 
resonate on 40 meters. The trap impedance 
at resonance is very high, electrically discon-
necting the 80 meter section of wire while 
on 40 meters. When the antenna is operated 
on 80 meters the traps are not resonant. The 
trap then acts as an inductive reactance elec-
trically extending the length of the extension 
wire forming the balance of the 80 meter 
dipole.

Traps are somewhat lossy, more involved 

A Pneumatically Switched Multiband 
Antenna This creative design uses pneumatically 

activated switches to increase or decrease the 
electrical length of an antenna.

Gary S. Kath, N2OT, and Craig Bishop, WB2EPQ

Figure 1 — Confi guration of a multiband antenna made from two parallel dipoles.

Figure 3 — Diagram of the design of a multiband antenna using pneumatically 
controlled switches.

Figure 2 — Confi guration of a multiband dipole using traps to separate the segments.

to fabricate and can be affected by moisture. 
The traps also affect the ideal resonant length 
of the antenna making trial and error adjust-
ment of the wire lengths necessary.

Multiband Antenna Using 
Switched Wire Segments

The ideal multiband antenna would use 
remotely controlled low loss switches to 

extend the length of the antenna for multi-
band use. On 40 meters the switches are open 
and on 80 meters the switches are closed. 

Wired Relays 
Our first thought was to simply put relays 

at the end of the 40 meter dipole legs to allow 
remote connection to the 80 meter wire sec-
tions. The problem is the control wires oper-

1Notes appear on page 32.
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ating the relays would be in the RF field of 
the antenna and interfere with the operation 
of the antenna. 

RF Activated Switch
The next idea was to develop wireless RF 

activated switches. The idea was to design a 
circuit that could sense the RF frequency and 
automatically close the switches when oper-
ating on 80 meters and open the switches 
when on 40 meters. This would require bat-
tery powered RF sensing switches mounted 
at the ends of the 40 meter dipole. Although 
we did develop a rough prototype of this 
concept, it is not ready for prime time.

Pneumatically Operated Switches
Finally, we decided to experiment with 

pneumatically controlled switches. A pneu-
matic switch has a diaphragm that expands 
when air pressure is applied. The diaphragm 
movement then pushes against the actuator 
button of a snap action switch. A wide vari-
ety of pneumatically actuated snap action 
switches is available with current handling 
ranges from 3 to 25 A and operating pres-
sures from 0.05 to 45 PSI.5

This configuration offers a cleaner looking 
installation, fast band switching and requires 
no coaxial switches to flip between antennas. 

The advantage of pneumatically operated 

switches is there are no interfering control 
wires but only plastic tubing running up 
along the antenna. The idea was to place a 
pneumatic switch at the end of each leg of 
the 40 meter dipole and run pneumatic tub-
ing from the switches into the ham shack as 
shown in Figure 3. To switch bands from 40 
to 80 meters, simply apply air pressure to the 
tubing causing the remote switch to actuate, 
thereby extending the length of the dipole.

Construction of the 80 and 
40 Meter Pneumatically Switched 
Dipole

For this application we selected surplus 
low pressure pneumatic switches having 
an integrated 20 A, 277 V ac Micro Switch 
snap action switch as shown in Figure 4. 

To protect the pneumatic switch from 
moisture, it was housed inside an enclosure 
made up of two 1.5 inch PVC pipe end caps 
and a short segment of 1.5 inch PVC pipe. 
The end caps were drilled and tapped for 
size 12-24 machine screws. Round lugs with 
extension wires were slipped onto 1 inch 
long brass size 12-24 screws. The screws 
were then threaded through the end caps. 
Caulk was placed around the threads and a 
nut attached. The wires from the lugs were 
soldered to the normally open (NO) switch 
contacts on the pneumatic snap action 

switch as shown in Figure 5. 
To route the air control line into the 

sealed pneumatic switch, a pneumatic bulk-
head feed-through fitting was fabricated 
from a size 12-24 brass machine screw by 
cutting off the head, drilling a 1⁄16 inch diam-
eter hole down its length and machining off 
the threads on the ends. One of the PVC end 
caps was drilled and tapped for a size 12-24 
thread and the fitting was installed, sealed 
with caulk and locked with nuts. A short 
length of tubing was connected from the 
bulkhead fitting to the port on the pneumatic 
switch. The opposite side of the bulkhead 
fitting attaches to pneumatic tubing run-
ning back to the radio shack. If necessary, 
the design can be simplified by passing the 
tubing through a hole drilled in the end-cap 
eliminating the bulkhead fitting. 

To complete the design, the PVC pieces 
were cemented together with PVC cement, 
forming a watertight seal as shown in Figure 6.
The extending brass screws are attached 
between the 40 meter and 80 meter wires 
of the dipole using brass nuts. The dipole 
segment lengths were determined using the 
usual 468/f relationship.

The air tube feeding the pneumatic 
switches was 1⁄8 inch OD, 1⁄16 inch ID clear 
PVC tubing (McMaster Carr part number 
5233 K514). This low cost tubing is trans-

Figure 4 — Surplus Micro Switch snap action switch used for 
band changing. 

Figure 5 — Interior view of protective switch housing 
showing electrical and pneumatic connections through one 
of the PVC end caps.

Figure 6 — Completed and sealed pneumatic switch housing 
with 80 meter extension wire (left), 40 meter wire (right) and 
attached pneumatic tubing (right).
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Figure 7 — Coaxial 
feed line attached 
to center of dipole. 
Left and right 
pneumatic tubing 
lines attached to T 
fi tting and a single 
pneumatic line 
running down to 
the shack.

parent and has good ultraviolet resistance. A 
single length of tubing was taped along the 
coaxial feed line up to the dipole center insu-
lator. A pneumatic T fitting was then used 
to split off the air line to the left and right 
segments of the dipole as shown in Figure 7.
The tubing was attached along the dipole 
wires using electrical tape and then attached 
to the air bulkhead fitting on the pneumatic 
switch housing.

Low pressure air is required to activate 
the pneumatic switch from the shack. Low 
pressure pneumatic switches can even be 
activated by blowing into the air line. (This 
is not recommended, especially for SSB, 
since you will have to hold your breath while 
operating on 80 meters!) We simply used 
a small balloon hand pump to activate the 
switch for 80 meter operation and vented 
the air line for 40 meter operation. A balloon, 
bicycle pump, small fish pump and other air 
pressure providers could also be used as the 
air source.

Performance
Our dipole was erected between two 

large oak trees. One hundred feet of coax 
and pneumatic tubing ran down to the 
shack. We pulled out our old trusty MFJ 
Antenna Analyzer and to our surprise 
found the 40 meter antenna resonated 
with 1:1 SWR exactly at our design fre-
quency.

We switched over to 80 meters by apply-
ing air to our pneumatic line. Checking 
the SWR again showed a 1:1 SWR on 
our 80 meter design frequency. There 
was no interaction between the 80 and 
40 meter wires and no further adjustment 
was required. 

On-air testing of the antenna was our 

next concern. Was the high voltage at the 
ends of the 40 meter dipole going to flash 
across our little snap-action switch? We 
fired up our 100 W transceiver and called 
CQ on 40 meters. Jack, K9GZK, responded 
to our call and we talked with no problems 
and no switch arcing. 

Our final concerns were how long the 
pneumatic connections will last and whether 
moisture will condense in the tubing? After 
six months of operation, the only problem 
was that water entered one of the PVC enclo-
sures via the capillary action along the brass 
screw threads, due to a poor caulking job. 
The switch was dried out and silicon caulk 
was reapplied over the threads. Since then, 
the antenna has worked fine through a vari-
ety of hot and cold weather conditions. 

Other Ideas
The successful operation of the pneu-

matic switches generated other possible uses 
to explore in the future:

 Phone/CW broadband dipole — Use 
pneumatic switches to slightly extend the 
length of a dipole allowing broadband oper-
ation in both the phone and CW portions of 
the band. This is particularly suitable for 80 
and 75 meter operation.

 Multiband vertical — Use pneumatic 
switches and the PVC housing to make a 
multiband vertical. Run the control air up 
the center of the antenna tubing to create a 
sleeker design.

 Switching directions of a wire beam — 
Use pneumatic switches to change the length 
of the reflector and driven elements on a  
three element Yagi or quad to rapidly change 
antenna direction by 180°.

We will leave it up to our fellow amateurs 
to explore other uses for low cost pneumatic 

switches. Meanwhile, work continues on our 
second generation multiband antenna design 
using RF activated switches. 

Notes
1R. D. Straw, Editor, The ARRL Antenna Book, 

21st Edition, p 7-9. Available from your ARRL 
dealer or the ARRL Bookstore, ARRL order 
no. 9876. Telephone 860-594-0355, or toll-
free in the US 888-277-5289; www.arrl.org/
shop/; pubsales@arrl.org.

2Dipole length in feet = 468/(fMHz). 
3J. Carr, Practical Antenna Handbook, 2nd 

Edition, TAB Books, 1994, p 141.
4See Note 1, p 7-11.
5If surplus switches are not available, another 

source is Air-Logic (www.air-logic.com). Their 
switch number F-4100-50-B80-15A should 
be suitable. Others may be available from 
Micro Technologies, SA, Pompano Beach, FL; 
www.pressureswitch.com.

Photos by the authors.
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HAMCALC ELECTRONICS 
UTILITY SOFTWARE

 Version 100 of HAMCALC software for 
Windows or MS-DOS contains more than 
300 utility programs for radio amateurs 
and electronics professionals. Developed 
by George Murphy, VE3ERP, the soft-
ware is said to be easy to use for nontech-
nical hobbyists. HAMCALC is available 
free of charge by download (1.4 MB file) 
from www.cq-amateur-radio.com/
hamcalcem.html.

New Products
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Meeting the $50 price goal for the 
ARRL Homebrew challenge turned 
out to be a little challenging. I didn’t 

want to submit a “gutless wonder” that in the-
ory would meet the specifications called for. 
If you’re going to build a rig, it might as well 
be one that has a chance of actually making 
contacts. A few years ago I designed a fairly 
simple SSB rig for 75 meters. A quick “guess-
timate” of the parts costs showed it would be a 
good candidate for this challenge

It took some creative thinking to get the 
costs down to within the objective and retain 
a good level of performance. Adding in the 
CW mode also complicated things a little. In 
the end, the goals were met and a really nice 
little SSB/CW QRP rig resulted.

Circuit Description — Overview
This transceiver is based on the classic 

Phillips SA602 receiver design. It’s hard 
to say who first combined these two chips 
with a crystal filter to produce a simple HF 
receiver. For sure, the NE4040 rig of Dave 
Benson, K1SWL, and subsequent revisions 
helped popularize the concept. 

My primary contribution to this basic 
design is the addition of an inexpensive 
CMOS analog multiplex chip to steer the 
signal flow direction through the crystal filter. 
This allows a single pair of SA602 mixers 
to be used as the receiver mixer and product 
detector while receiving, then as the balanced 
modulator and transmit mixer during trans-
mit. To this basic transceiver “core,” a VFO, 

audio and RF amplifiers, along with some 
TR switching was added, to produce a fully 
functional rig. There is nothing particularly 
special about these additional circuits. 

Circuit Description — Details
Permeability Tuned Oscillator

The permeability tuned oscillator (PTO) 
uses a J310 JFET in a Hartley configuration. 
This is one of the simplest oscillator circuits 
and I found it to be the most stable by far. It 
isn’t quite stable enough, however, to be used 
with modern digital modes such as RTTY and 
PSK31. 

The frequency of the oscillator is tuned 
by a brass screw inserted into L1. This 
inductor is wound on a #6, nylon threaded 
spacer with 32 gauge wire. This makes a 
convenient coil form and has the advantage 
of stabilizing the tuning screw, because it is 
threaded. In order to limit the turns of wire 
on the spacer to a reasonable number, an 
additional inductor wound on a toroid core is 
used in series to provide the total inductance 
needed by the oscillator to operate at about 
3 MHz. 

There isn’t enough tuning range to cover 
the complete ITU Region 2 40 meter band, 
though for those outside the USA, that isn’t 
much of a problem. The PTO has about a 
130 kHz tuning range. To get the rig to work 
down in the US CW portion of the band, C4 is 
removed from the circuit. This increases the 
oscillator frequency and hence lowers the 

operating frequency. If you want to cover the 
entire 40 meter band, some means of switching 
the capacitor in and out of the circuit will have 
to be devised. I used single in-line package 
(SIP) header pins and a shorting plug. This is 
labeled BSS (band segment select) on the sche-
matic and board layout. 

SSB Detector, Generator and IF Mixer
This section of the circuit is comprised 

of two SA602 mixers, a crystal filter and a 
74HC4053 analog multiplexer to switch the 
filter between the inputs and outputs of the 
mixers. The IF signal is routed to the crystal 
filter through one section of the 74HC4053 
analog switch. Another section of the 
’HC4053 routes the output of the crystal filter 
to the input of the product detector mixer, U5. 
The filtered IF is mixed with the BFO, which 
uses the internal oscillator section of the 
mixer, to produce an audio signal. 

During transmit, the signal path between 
the two mixers is reversed. An audio signal is 
applied to the input of U5, which now acts as a 
balanced modulator. The output of the mixer is 
a signal which is the sum and difference of the 
audio frequency applied to the input and the 
BFO oscillator. This is double sideband modu-
lation. To produce single sideband modulation, 
the signal must pass through the crystal filter, 
which removes one of the sidebands and any 
residual carrier. In the case of this filter, lower 
sideband is passed and the upper sideband is 
removed. The ’HC4053 switches now route 
the signal from the output of U5, through the 
crystal filter and into the input of U6. U6 com-
bines the IF with the LO to produce a signal in 
the 40 meter band. 

The third analog switch section of the 
’HC4053 is used to switch a bypass capaci-
tor between input pins on U5 and U6, which 
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need to be at RF ground depending on the 
direction the mixer is being used for at the 
time. Two 2N7000 FETs are used for addi-
tional bypassing of the mixer inputs. Because 
Q4 adds capacitance across the tuned input 

IF transformer, an additional capacitor to 
resonate the 10.7 MHz IF transformer to 
7 MHz is not required. One is shown on the 
circuit diagram as 0 pF, in case one wants to 
modify the rig to work on 75 meters. 

Audio Stages
During receive, the audio signal produced 

by U5 is amplified using operational amplifier 
U4B, by a factor of 100 (40 dB) and feeds the 
VOLUME control, or optional audio CW fil-
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ters. U3, an LM386 audio amplifier, provides 
additional gain and drives the speaker. In CW 
mode, the CW sidetone is fed into pin 3 of 
U3, which provides a volume control inde-
pendent side tone level to the speaker. Audio 

muting during transmit is performed by a 
2N7000 FET, which simply shunts the input 
of the audio amplifier to ground. An R-C 
delay on the gate slows down the turn-off 
time. This allows the transmitter time to fully 

decay to zero output and gives switching 
transits time to settle down, which would oth-
erwise result in audio “thumps” and clicks.

During voice transmit, audio from the 
microphone goes through a simple R-C high 

Figure 1 — Schematic diagram for the 
MMR-40. Digi-Key is found at at www.
digikey.com, Kits and Parts Dot Com 
at www.kitsandparts.com and Mouser 
Electronics at www.mouser.com. See parts 
list at www.arrl.org/fi les/qst-binaries. 
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pass filter to reduce or eliminate 60 Hz 
hum pick up. Trimmer R40 sets the audio 
level going into the U5 mixer, now being 
used as the balanced modulator. A com-
mon electret capacitor mic is used. The 
power required to run this mic is supplied 
by R22. 

RF Driver and Power Amplifi er
The transmit signal produced by the U6 

mixer is buffered by emitter follower Q6 
to drive the low input impedance of the IF 
transformer T3, used as part of the transmit 
band-pass filter. The output of the band-
pass filter is taken from the secondary 
winding of T2 and then amplified by Q7 
and Q9, to provide a signal large enough to 
drive the gate of the power amplifier, Q10. 

The transmit power amplifier (PA) is an 
IRF530 power MOSFET. For linear operation, 
it requires a bias voltage of about 3 V. This is 
produced by a 3.9 V Zener diode for regulation 
with the exact bias voltage set by trimmer resis-
tor R43. Bias is set so there is about 10 mA of 
PA current flow with no drive signal present. 

The inductance of the two coils used in 
the LPF are not equal, as is normally the case 
for this type of filter. The values were opti-
mized to provide some impedance matching 
between the PA output impedance and the 
load. This also increases power output and 
PA efficiency. 

TR Switching
TR switching is controlled by operational 

amplifier U4A. The input to the noninvert-
ing input is set to a fixed 3 V by the resistor 
divider R25 and R33. The inverting input is 
also connected to a resistor divider, but this 
time with unequal values and the ground end 
connected to a PTT or code key. If the PTT or 
code key is closed, the voltage on the invert-
ing input changes from 5 to near 0 V. The 
output of U4A now goes from its normally 
low state to a high state. Q12 is used to invert 
the polarity of the operational amplifier out-
put, as both normally low and normally high 
states are needed for control. 

Q1 is turned on, shunting audio from the 
microphone to ground in receive mode. Q4 is 
turned off, allowing signals from the antenna 
to pass into the U6 mixer. Q14 is also turned 
off, allowing audio to pass into the audio amp. 
Q9 is turned off, so there is no voltage going 
to the transmitter amplifier stages. Finally, 
Q2 is on, while Q3 is off, allowing signals 
from the antenna to pass into the receiver 
input transformer. 

During transmit, the output of U2B 
changes to high, Q1 is turned off, allowing 
audio from the microphone to pass into the 
balanced modulator. Q4 is turned on, bypass-
ing the antenna input of the U8 IF mixer to 
ground. Q14 is also turned on, muting the 
audio output. Q2 and Q3 are turned off, iso-
lating the receiver input transformer from the 
transmitter output signal. Q9 is turned on, 

filter stages to improve CW selectivity. 
The parts required for the filters are not 
included in calculating the cost of the rig, 
as they are not essential for its operation. It 
would be worth spending the extra couple 
of dollars to include these filters if you 
expect to use the rig much on CW.

A three position slide switch could 
be added to the front panel to select 
or bypass the filters. The first filter is 
relatively wide, with a Q of 3 and with a 
600 Hz center frequency. This adds a 
little extra selectivity and might also be 
useful in SSB mode. The second filter is 
narrower with a Q of 5, also centered on 
600 Hz for when you need even more 
selectivity to eliminate interference. 

If responding to a CQ, you should try 
to match the tone received with the side 

tone frequency produced by the rig. This way, 
your frequency will match that of the other 
station. The addition of the CW audio filters 
help you match the other station’s frequency 
by making the tuning shaper. 

Construction and Test
This transceiver has been built using 

both “ugly construction” and on a PC board 
(shown in lead photo). Detailed construction, 
test and alignment instructions are provided 
on the QST binaries Web site.1

A complete kit, including a cabinet, is 
available from Hendricks Kits.2 The instruc-
tion manual for the kit is worth taking a look 
at, no matter which method you use to build 
the rig. It is available for download from the 
Hendricks Web site. The kit manual includes 
information on interfacing the rig to a PC for 
digital mode operation. 

Working with Low Power 
By all definitions, this is a low power 

(QRP) rig. Five watts can be very effective 
while using CW mode. With voice, 5 W is 
a challenge. It’s a lot harder for someone to 
copy a weak SSB signal than a weak CW sig-
nal. It helps to have the best antenna you can 
manage if you expect to work QRP sideband. 
Mostly, you have to be patient and persistent 
to make contacts. But that’s the fun of it. 
Using 100 W is way too easy!

Steve Weber, KD1JV, was first licensed in 1968 
at the age of 15 and currently holds an Amateur 
Extra class license. Steve is well known in the low 
power (QRP) community as a prolific designer of 
kits and homebrew projects and is a member of 
the ARCI “QRP Hall of Fame” (2004). Steve can 
be contacted at 633 Champlain St, Berlin, NH 
03570 or kd1jv@ncia.net. He has a Web page at 
kd1jv.qrpradio.com.

1www.arrl.org/fi les/qst-binaries.
2www.qrpkits.com.

Figure 2 — Details of the permeability tuned 
oscillator (PTO) tuning inductor. The PTO has about 
a 130 kHz tuning range, so a jumper is provided to 
move between CW and voice band segments.

supplying power to the transmit amplifiers 
and PA bias circuit. The PA bias voltage is 
delayed by the 1 µF capacitor, C64, at the 
gate input resistor because Q9 is turned on. 
This provides some wave shaping of the lead-
ing edge of a CW signal. When Q8 turns off, 
C62 continues to supply voltage to the trans-
mitter circuits as it discharges, providing tail-
ing edge wave shaping to a CW signal. 

The switch direction control pins for the 
74HC4053 are connected to an R-C delay 
circuit and turned on and off through an 
isolating diode that is connected back to the 
output of U2B. When the rig goes into trans-
mit, the control pins are pulled low through 
the diode. This causes the switches to imme-
diately switch to the transmit configuration. 
When the rig switches back to receive, C39 
in combination with R11, delays the switch-
ing back to the receive configuration by a few 
milliseconds.  

CW Generation
The simplest way to make an SSB rig 

operate CW is to use a tone oscillator con-
nected to the audio input. A single audio 
tone will produce a single output frequency. 
Otherwise, the BFO frequency would have to 
be shifted during transmit. Shifting the BFO 
can be a little complicated and since we need 
a tone oscillator for side tone anyway, we 
might as well use that. The tone oscillator is 
a twin T configuration that produces about a 
600 Hz tone with the values shown. 

CW operation is enabled by using a panel 
mounted slide switch to route the transmitter 
control voltage to the oscillator. To reduce 
costs, the mic jack is also used for the code key. 
The mic needs to be removed while using CW, 
so this works out. The PTT is wired to the tip 
of the plug, so a CW key with a standard mono 
plug can work.

Optional CW Audio Filter
Operating CW with only a SSB filter for 

selectivity can be annoying if there are other 
stations close by. There was room on the cir-
cuit board to squeeze in two audio band-pass 

KD1JV
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Since September 11, 2001, there has 
been a growing concern by profession-
als and amateurs alike to improve and 

harden communications sites to survive both 
man-made and natural disasters. I have had 
the opportunity to examine many repeater 
and broadcast sites, as well as answer many 
grounding questions, and conclude these 
concerns are valid in many cases. With the 
information presented here, you or your group 
can start planning and implementing a better 
ground for improved site reliability. 

Though I focused on repeater site applica-
tions many of the techniques and procedures 
presented here are also applicable to the 
home station. This article contains the most 
common, good grounding configuration and 
practices that are agreed to by most engineers 
as being adequate for communications sites. 
Eventually, your site will either experience 
a near miss or be struck by lightning or other 
radiated high-energy event. How is it going to 
handle the strike energy?

Planning Criteria
 Your budget for grounding is finite and 

must be cost effective.
 You are planning to protect the equip-

ment and personnel that may be in the build-
ing at the time of the event.

 The building starts with only a primary 
power safety ground of a single 10 foot ground 
rod connected at the power entrance panel.

 The tower has minimal grounding of 
a single 10 foot ground rod attached to one 
leg or an Ufer ground of connected rebar in 
the base.1

Budgetary cost is always of concern. 
As you start this process, keep in mind that 
these improvements can be addressed over a 
period of time and do not have to be done all 
at once. Spreading the cost over months or 
even a few years will still pay back dividends 
in fewer equipment failures (see Figure 1) 
and improved safety will accrue with each 
improvement. 

A power line surge, lightning, or heaven 
forbid, a NEMP (nuclear electro magnetic 
pulse) event, will result in a tremendous 
amount of current impacting your site in 
a very short time. Your efforts should be 

sites designed for high reliability. The spe-
cific methods are dependent largely on the 
local soil and rock conditions at your site.

Making it Work
The effectiveness of your system will 

depend on soil conductivity and the type and 
size of your system. A basic understanding 
of grounding requires that we briefly exam-
ine lightning current on its way to ground.2 
For any given soil conditions, a lightning 
current entering a ground rod will radiate 
outward. The passage of this current through 
resistive soil will establish a voltage gradient 
that decreases with distance from its ground 
entry point. 

If we install a number of ground rods at a 
reasonable distance apart, the total effective-
ness increases due to a division of currents 
between the rods. The larger the distance 
between these rods, the less the overlap of 
their individual gradients will be. Dividing 
individual currents and dissipating them 
effectively in the soil through the use of 
ground rods and radial wires will result in an 
effective ground system.

Step 1, the Ground Ring 
The first upgrade to consider is to con-

struct and install a copper ring in the ground 
around the building. This is one of the few 
applications in which a complete ring has 
definite purpose and is cost effective. The 
ring is bonded to the primary safety power 
ground rod that is generally located directly 
beneath the ac power entrance panel. The 
purpose of the ring is to improve the safety of 
on-site personnel by ensuring that the electri-
cal footprint of the entire building will rise 
and fall together, with a minimum of poten-
tial difference between any points inside the 
ring area during a transient event. 

Why a Ring?
Current only flows if there exists a differ-

ence of potential between two points. When 
opposite sides of the ring are essentially at the 
same potential, no current will flow between 
them. The strike current will dissipate in 
downward and outward directions away from 
the building’s ring. This action will minimize 
the potential drop inside the area surrounded 
by the ring and reduce harmful effects to 
equipment and personnel within that area. 

Obtaining Good Ground
First steps in hardening the repeater, emergency or home station.

Ed Sutton Jr, KD7PEI

Figure 1 — Oops! This type N connector 
had its ratings exceeded.

focused on getting as much of this energy 
safely into the ground along a predetermined 
path and directed away from on-site person-
nel and equipment as rapidly as possible. 
This is accomplished by creating that “good 
ground” the old timers talk about. 

The National Electrical Code recom-
mends a minimum of 25 Ω ground or bet-
ter be achieved at all electrical installations. 
Commercial engineers often specify a 5 Ω
ground system be obtained at the site to 
ensure a good ground is present through 
changing conditions of weather and age. 

My objective here is to present a descrip-
tion of how to improve the ground system 
that is already in place so that your site’s 
survivability under harsh events will be more 
likely. 

I will describe the design of a generic 
grounding system that is readily adaptable to 
your needs. 

Let’s Get Started!
As you read on, take notes of the specific 

components you will need at your site and 
subtotal each step. This will help you to 
understand what needs to be budgeted as you 
plan your site improvements. Remember that 
while it is great if you can do the entire project 
at once, it may be beyond the purse of many 
groups. If so, break it up into manageable 
improvements. Each step will build on the 
strengths of the previous steps.

Grounding to protect buildings and 
metallic structures such as towers, emer-
gency generators, fuel tanks and buildings, is 
accomplished in a number of ways. Buried 
electrodes, ground rods, counterpoise system 
(buried radial dissipation wires) and even 
underground mats are in common service at 1Notes appear on page 40.
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I have seen rings and radials made of 
10 gauge wires. While this approach may 
be better than not having a dissipation sys-
tem at all, the small wires may melt when 
exposed to the high currents associated with 
a typical direct strike. I suggest that you 
consider making yours of 2 gauge or even 
larger bare copper wire if your budget can 
afford it. Some engineers like to use 1.5 to 
3 inch wide copper strap for this purpose. 

Thicker is Better
It is common in installations at large 

buildings to make the ring out of 3 or 6 inch 
copper strap. All conductors have inductance 
that is related to surface area (skin effect at 
high frequencies in free space). The larger the 
surface area, the lower the inductance. The 
use of copper strap with its larger surface area 
is desirable but as applied to the small foot-
print repeater site building, the less expensive 
wire is a more economical choice. 

Once the copper is in the ground, the 
effective inductance and circuit Q is reduced 
due to the parallel loss resistance to the 
ground, so easy to work round wire is good 
for this purpose. The choice of materials to 
use is yours. Remember that this component 
of your ground system may have to dissipate 
tens of thousands of amps in a few millisec-
onds, so try to make it as heavy as your bud-
get permits.

Making Connections
I favor exothermic welding (Cadweld 

or equivalent) of all underground connec-
tions but an effective ring can be made using 
clamped connections. Exothermic tools, 
fixtures and charges are available at most 
major mining and electrical supply houses 
at a reasonable cost. The exothermic process 
has advantages in that it creates a robust con-

nection that has a very long underground 
life. Either method may be used to connect 
the ring to the entrance power safety ground 
rod. 

Wrap all underground clamped connec-
tions with a good quality electrical rubber 
tape such as Scotch 2228 and then cover it 
with a protective layer of a good vinyl electri-
cal tape before burying. Silicon grease on the 
connection is helpful in reducing the wicking 
action of stranded wire at these underground 
clamped connections and is therefore recom-
mended. The goal in making these connec-
tions is to ensure that they remain clean and 
tight. Moisture wicking is not a problem with 
welded connections. 

This ring should be buried to a depth 
between 8 and 24 inches deep. The ring depth 
is determined by the level of mechanical pro-
tection that you desire and the local electri-
cal code that applies to your site. Install and 
bond a 10 foot ground rod at each corner of 
the ring at the points where it turns around 
your building. 

In a like manner, attach the nearest tower 
leg to the new ground ring using 2 gauge or 
larger bare copper wire and an appropriate 
tongue compression connector attached to 
a leg bolt as low on the leg as possible (see 
Figure 2). You should avoid drilling into the 
tower leg. That will reduce tower structural 
integrity and, on a galvanized tower, present 
a point of corrosion. 

Select the connector based on the metals 
used in the wire and tower so that long-term 
galvanic erosion is minimal. Special alloy 
connectors are available for use on both gal-
vanized steel and aluminum. You should ask 
questions when purchasing them. Stainless 
steel leg straps also work in this application. 
If your connectors are made of copper, then 
replace the mounting bolt and hardware with 
stainless steel. For longest service life, make 
sure that the bare copper ground wire does 
not contact the tower directly.

Step 2, Buried Dissipation Radials
You now should design and construct a bur-

ied radial system to drain the pulse energy 
away from the building and tower. Starting 
from each corner of the building, attach 
2 gauge or larger bare copper radial wires to 
the ground ring using exothermic welding or 
split bolt connectors. Run these wires outward 
from the building for a distance of 50 feet or 
greater. Sometimes it is not possible to have a 
run 50 feet long. In that case, make the run as 
long as you can. Attach the outer-most end of 
the radials to 10 foot ground rods. The 10 foot 
ground rods should be spaced on each radial at 
intervals not closer than 20 feet apart. 
Additional ground rods should be used if your 
runs are longer. The magic figure for mini-
mum ground rod spacing is twice the single 
ground rod length. Two 10 foot rods should 
thus be spaced 20 feet apart. Closer spacing 

will work but with reduced effectiveness. 

Take that Current Away
Next, in a similar manner, add under-

ground radials to the tower. These should also 
be 2 gauge or larger and should be installed 
diverging as they extend outward from the 
tower a minimum of 50 feet or as long as is 
practical. A rule of thumb suggests that these 
radial lines should not be shorter than 1⁄3 the 
height of the tower and longer if possible. 
You should consider two radials per tower 
leg as a minimum. Install more if your bud-
get and space permits. The more radial lines 
you install the more effective they will be at 
removing the energy from the tower, building 
and electronics housed inside. 

Because tower current, possibly as high as 
200,000 A, will be divided among these lines, 
each line will handle a fraction of the total 
tower current. You can save some money on 
additional radials by using smaller diameter 
wire but keep them as heavy as you can afford. 
The additional radials should be at least 6 
gauge or larger.

Attach a single short 2 gauge wire as a 
pigtail to the radial wires underground, asso-
ciated with each tower leg. These pigtails 
may be made of insulated or uninsulated wire 
and are then connected to the bottom of each 
tower leg. Keep the runs as straight as pos-
sible and avoid sharp bends. You can use the 
same connection technique that you used to 
connect the tower to the ground ring. 

Avoid overlapping radial lines between the 
tower and building ring radials, when you are 
laying out your ground system. Overlapping 
will reduce effectiveness. If you find that any 
tower radial lines cross the building ground 
ring radials, electrically bond the affected 
lines at the overlapping points.

If your tower is guyed, connect the lower 
point of each guy line to the nearest ground 
radial with a drop wire. This drop must be 
connected at the bottom of all the guy lines 
and is taken off before any turnbuckle so that 
strike current will be directed to the ground 
system via the pigtail and not through the 
turnbuckle. It is common to ground each guy 
line with a single ground rod. Your improve-
ments should weld or clamp your new buried 
tower radials to these guy line ground rods so 
that they are electrically connected together. 
The tower ground radials should now extend 
well beyond the guy point. 

If you are fortunate enough to have an 
on-site emergency generator, ground it and 
its fuel tank with a single 10 foot ground rod 
and 2 gauge wire (see Figure 3). Then bond 
these to the nearest ground radial and build-
ing ground ring.

Step 3, Controlling and Directing 
Strike Energy

As you think about strike energy, give 

Figure 2 — Tower leg grounding pigtail 
attachment. All hardware must be rated 
for dissimilar metal application. Ox-Gard 
is applied to the exposed copper wire 
connections every two years to minimize 
oxidation. 
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thought to the directions that it comes from 
and which way you want it to go. We now 
turn our efforts toward keeping any remain-
ing tower strike energy outside of the build-
ing. This is done by properly grounding the 
antenna transmission lines. The outer shield 
of all transmission lines should be bonded at 
the top of the vertical run to the tower using 
weatherproof grounding kits designed for the 
specific cable. It is best to not rely on the RF 
connector at the antenna as the only path to 
handle strike energy to the tower, so ground 
your shield using a proper grounding kit 
(offered by Andrew, PolyPhasor and others). 
The parallel combination will have a much 
higher chance of surviving a strike. The verti-
cal cable runs should also be grounded at the 
bottom as it exits the tower using the same 
type of grounding kits. If the vertical runs are 
in excess of 75 feet, bond them to the tower in 
the middle as well. Really long runs should be 
bonded to the tower every 50 to 75 feet on the 
vertical run.

Keep Connections Near Ground
I have been to many sites that are con-

structed with the antenna lines exiting the 
tower 8 to 10 feet above the ground and run 
horizontal to the building. While this looks 
clean and offers some protection from van-
dalism, it is not very effective in reducing 
lightning strike energy from entering your 
building. There is a better way to help mini-
mize shield current and its associated voltage 
drop before it enters the building.

Above ground, inductance plays a major 
role in the performance of the system. Any 
conductor used for lightning protection or 
bonding should be as heavy as practicable. 
Here is an example supporting the technique 
of bringing the transmission lines down to 
ground level on the tower, bonding them and 
then entering the building as low as is prac-
tical. In this example, a single ground line 
is attached to the coaxial shield as it enters 
the building and drops straight down to the 
ground ring of the building.

Let’s Run the Numbers
The inductance of a straight circular cross 

section wire is approximately 1 to 1.5 µH/m. 
It does not change appreciably with conduc-
tor size. High energy pulse events such as 
lightning have a very short rise-time and, as 
such, the inductance is responsible for most 
of the voltage drop in that line. This is easily 
seen in here.

The voltage drop through the conductor is 
given by the formula:

E = I × R + L (di/dt)

where:
I = current in amperes
R = conductor dc resistance in ohms
L = conductor inductance in henrys
di/dt = change of current in amperes per

         unit time in seconds (rise-time)

For this example I will assume these con-
ditions:

Conductor length = 2 meters (line entrance 
to the building about 6 feet high and the coax 
is grounded to the tower at an elevation of 
about 2 meters)

Conductor size = 6 gauge (typical wire 
used at many sites)

DC resistance = 0.0026 Ω
Total inductance = 2 µH
Current = 1000 A (estimate proportion of 

current on the shield as it exits the tower)
Rise-time = 1 µs
E = (1000 A × 0.0026 Ω) + 0.000002 H

         × (1000 A/0.000001 s)
E = (2.6) + (2000)
E = 2002.6 V

A drop of 2000 V is contributed by the 
inductance in the wire while only 2.6 V is 
as a result of the wire resistance. An outer 
conductor potential of 2 kV as it enters 
the building is not very good. Ideally, each 
coaxial line should run vertically to the bot-
tom of the tower base where it is connected 
with a grounding kit to the lowest point on the 
tower leg and begin its horizontal run to the 
building at ground level. This will ensure that 
the coaxial shield is at or very near ground 
voltage potential (a few tens of volts) and that 
very little strike energy remains on it. 

If you chose to, you could route the coax 
across or underground and back up the side of 
the building to enter at a higher elevation. If 
you followed the math in the above example, 
I think you will agree that the case is made for 
bringing the coax to the base of the tower and 
grounding it there. This will go a long way 
toward keeping excess energy from entering 
your building.

Take the Bus
A copper entrance ground bus should 

be installed on the outside of the building, 
a few inches below where the coaxial lines 
enter. You should bond all transmission 

lines to the bus. This bus should be con-
nected to the ground ring from step 1 using 
two or more 1.5 or 3 inch copper ground 
straps. Since this component of the system 
is above ground, the inductance of the strap 
is very important. The use of copper ground 
straps here is especially important if your 
coaxial lines exit the tower at a height of 
a few meters above the tower base. Each 
1.5 inch strap will have approximately 75% of 
the inductance of a 6 gauge wire and result in 
approximately 25% reduction of the voltage 
in the example above. 

If copper straps are not available then use 
several heavy wires for this purpose. Parallel 
conductors will result in a lower total induc-
tance and its associated voltage drop. The 
6 gauge used as in the example above, 
resulted in the lines being 2000 V above 
ground. Using two 1.5 inch copper ground 
straps instead of a single 6 gauge wire would 
split the current in half on each strap and with 
the lower inductance will result in less than 
800 V on the shield at the point of entry to the 
building. If you do not use copper strap any-
where else, consider using it on this entrance 
bus. You should ground each transmission 
line to the bus using weatherproof grounding 
kits and keep the leads as short and direct as 
practicable. 

Hold Back the Coax Current
Some engineers like to add series induc-

tance to the coaxial run just before it enters 
the building. The thought here is to impede 
lightning current on the coaxial feeds going 
into the building. This will impede the light-
ning pulse from entering the building via 
this path and help ensure that the majority of 
strike current goes to ground via the entrance 
ground bus and the tower grounding system. 

The concept is sound and it does work, 
provided a transformer coupling effect does 
not exist with the tower. The inductor may 
consist of a coil made of a couple of turns 
of the coax or a ferrite coaxial isolator on 
each line. There are pros and cons for each. 
If you chose to add either of these inductors, 
they should be located inside the building so 
that the lightning will have a favored path to 
ground outside the building. 

If typical ferrite isolators are used, make 
sure that your coaxial lines exit the tower at 
ground level. Otherwise, exiting the tower at 
a couple of meters height, the strike current 
on the line will most likely be sufficient to 
catastrophically saturate the ferrite material. 
When this happens the ferrite will heat and 
explosively break apart. If your lines exit the 
tower at the base for your run, only a few amps 
will be present and the ferrite isolators should 
be fine. Air coils generally will not saturate at 
these current levels but take up quite a bit of 
room inside the building. Depending on coil 
orientation, they may actually inductively 
couple strike energy from the tower and result 

Figure 3 — The generator grounding 
point after a few years of service. These 
connections have since been cleaned with 
a wire brush drill attachment, reattached 
and painted to reduce future corrosion.
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in more current applied to the equipment. It is 
your choice whether or not you employ either 
of these on your system. 

Step 4, the Cage 
We will now address the grounding inside 

your building. Continuing with the trans-
mission lines, install coaxial transient sup-
pressors on each line at the point at which it 
enters the building. These should be mounted 
on a grounded bulkhead plate designed for 
this class of service. These are available 
from many sources. These suppressors limit 
the center conductor to shield voltage and 
are selected based on frequency and power 
level of the associate transmitter. The better 
devices use gas tube or spark gap technol-
ogy and have a dc blocked center conductor. 
The dc block forms a simple high pass filter 
to help reduce the throughput energy of the 
lightning strike. Most of the lightning energy 
is found at about 1 MHz so it is possible to 
reduce that energy in a communications sys-
tem that operates at a much higher frequency. 
I will address where to ground the bulkhead 
plate in a moment.

Keep the Sharks Out of the Cage
Next you need to fabricate an electrical 

protection cage inside the building. This will 
reduce any touch voltages that are associated 
with a strike and improve the safety of any 
on-site personnel and help protect equip-
ment from side flash. Much like a Faraday 
cage, this is easily constructed using 4 to 
6 gauge insulated wire. Form two loops of 
your chosen material around the inside perim-
eter of the ceiling and floor. Temporarily 
remove the door threshold and route the lower 
loop under it. Secure these wires in the cor-
ners and at approximately 18 to 24 inch inter-
vals with suitable electrical tongue C clamps 
screwed to the top of the wall. 

Next, bond vertical runs of 6 gauge wire to 
the corners of the top loop. Run these down 
and connect them to the bottom loop using 
appropriate split bolt connectors. Dress the 
runs next to the wall and secure them with 
C clamps.

Metal doors and door jambs should also 
be bonded to this new cage. Bond the top and 
bottom of the door jamb to the top and bottom 
of the cage rings using 6 gauge wire. Metal 
doors should then be bonded to the lower ring 
only with a short jumper. You should use a 
wire brush or a hand drill to remove any paint 
at the points of connection. Any wall penetra-
tions such as air-conditioning units or a cable 
entrance bulkhead plate should be bonded 
with a wire going down to the floor ring. 

Bring the Cage Down to Earth
Next, drill a hole near each of the four 

bottom corners of the building. Then con-
nect each bottom corner of the cage to the 
underground building ring using 6 gauge 
or larger insulated wires. Weather seal each 
hole. This completes the installation of the 
protection cage.

Finally, bond the coaxial transient protec-
tors to the ground ring on the floor using your 
choice of 3 inch copper strap, two 1.5 inch 
copper straps or two 4 gauge copper wires. 
All equipment racks should be grounded to 
the bottom of the cage ring via the most direct 
path wherever possible. Avoid grounding the 
racks to the top of the cage. The bottom of the 
ring is your lowest potential ground point.

Related to the survivability of the site and 
as separate projects, two coaxial transient 
protectors should be used on each trans-
mission line. These are located at both the 
antenna end and at the point of entry to the 
building. AC power should have transient 
protectors installed at the entrance panel and 
so should any telephone, cable TV and gen-

erator control lines that enter the building.

Wrapping Up
I have described here what most broad-

cast engineers agree to as a minimum sta-
tion ground system. The complete system 
is shown in Figure 4. This process can be 
divided up into manageable and affordable 
improvements that any serious repeater club 
or emergency services group can achieve in 
a reasonable time frame. The benefits of this 
type of grounding system become evident 
every time we experience severe weather, 
natural or man-made disaster, in more reli-
able systems to assist in our efforts in reliable 
emergency communications.

I wish to thank the many engineers who 
contributed their knowledge to me over these 
years. Additional sources included various 
publications from ARRL, particularly The 
ARRL Handbook, General Electric, RCA, 
PolyPhasor and many, many others.3 In all 
candor, memory being what it is, I do not recall 
all the names but you do have my gratitude. It 
is my dream that the reader will be inspired 
and build on this collective knowledge.

Notes
1An Ufer ground, named after the inventor, is a 

grounding solution for locations with minimal 
water table or rainfall. It makes use of the 
properties of concrete with reinforcing bars 
(rebar). See www.psihq.com/iread/ufergrnd.
htm for more information.

2L. Scheff, W4QEJ, “Lightning: Understand 
it or Suffer the Consequences — Part 1,” 
QST, Feb 2008, pp 40-44; Part 2 — Apr 2008, 
pp 30-34.

3The ARRL Handbook for Radio Communica-
tions, 2008 Edition. Available from your ARRL 
dealer or the ARRL Bookstore, ARRL order 
no. 1018. Telephone 860-594-0355, or toll-
free in the US 888-277-5289; www.arrl.org/
shop/; pubsales@arrl.org.
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Figure 4 — X-ray schematic of the basic “good ground” system.
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If  you are an HF mobile enthusiast as I
 am, you may have the same problem
 that I do. I cannot pull my vehicle, a 

2005 Ford F150, into my garage without first 
getting out and lowering my SGC vertical 
whip (see Figure 1). While not a big deal in 
good weather, it becomes a pain in the neck in 
inclement weather. After putting up with this 
inconvenience for 18 years of HF mobiling, 
covering several vehicles and two locations, I 
had a brain flash (or is that “flush”). While I 
don’t claim to have invented anything, I had 
a vision of a potential solution to the antenna 
lowering dilemma. How about mounting a 
small, inexpensive rotator horizontally and 
using it to raise and lower the antenna!

With that thought in mind, I set out to find 
a rotator. At the 2007 Dayton Hamvention 
I found one for $20. I learned my first les-
son about rotators: Some can perform when 
mounted horizontally, while others cannot. 
Let me just say that my first endeavor was 
with a rotator that clearly was not designed 
to operate in the horizontal position. After 
only one day of operation, the rotator stopped 
raising the antenna due to disengagement of 
the drive gears because there was no weight 

Down Periscope — The Remote 
Mobile Antenna Lowering System
Get your mobile antenna and your vehicle 
in the garage at the same time.
Bob Booher, K8JPM

Figure 1 — The problem — 12 foot high 
antenna, 7 foot high door!

Figure 2 — Alliance rotator in place with SGC antenna. Figure 3 — Completed replacement control box.

in the vertical axis of the rotator to keep the 
gears fully engaged. 

During a morning contact on 40 meters, 
my good friend Fred, K5FA, suggested that 
I use an Alliance rotator. That rotator uses a 
worm gear drive and will operate very reliably 
in the horizontal position. Although no longer 
manufactured, they are fairly easy to find from 
sources such as QTH.com or Norm’s Rotator 
Service (just to name a couple) and vary in 
price depending upon condition. I found one 
for $50. When the rotator arrived, I confirmed 
that it worked and soon was busy mounting 
it on my Ford F150. A 1 inch galvanized 
pipe nipple, a galvanized pipe flange, and a 
4 × 7 inch long piece of 3⁄8 inch thick alu-
minum bar stock along with the necessary 
stainless steel fasteners were all it took to put 
me in business (see Figure 2). I drilled an 1⁄8 
inch hole through the pipe nipple and flange 
into which I put a 1⁄8 inch roll pin to prevent 
thread rotation.

With the mechanical stuff done, I plugged 
the Alliance rotator control box into a 115 V 
ac outlet and verified that the rotator would 
actually raise and lower the antenna. It did 
so with ease. Success! By the way, the worm 

gear drive of the Alliance rotator also prevents 
creep, which was a problem I had on my first 
try. Wind loading would rotate the antenna 
backward, and the weight of the antenna in 
the down position would cause it to continue 
to creep downward. Not so with the Alliance 
rotator; it stays where you put it.

Next step was to insert an inverter to con-
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WESTINGHOUSE — DVD FROM INECOM ENTERTAINMENT
 Westinghouse is a feature-length documentary about the life and times of George Westinghouse, his 

companies, legacy, personality and achievements. His victory over Thomas Edison during the Battle of 
the Currents set the stage for the future of electric power, and the Westinghouse air brake is considered 
one of the most important inventions in history. Automobile shock absorbers, railroad signaling and the 
modern day weekend are said to owe their existence to this man. His spirit lived on for decades when 
his former companies created the golden age of American-made appliances, machines and technolo-
gies. Westinghouse was filmed in cooperation with the George Westinghouse Museum and features 
rare and never before seen footage, industrial films and photos previously buried deep within the 
Westinghouse archives. Filmed in high definition, the DVD includes an interview with Edward J. Reis, 
Executive Director of the George Westinghouse Museum. Price: $24.95. Available from Amazon.com 
and other retailers. For more information, visit www.inecom.com.

Figure 5 — Antenna shown in stowed position (leaving enough room to open 
passenger door).

Figure 4 — Schematic diagram of fi nal control box.

vert the nominal auto power source of 12 V 
dc to the 120 V ac that the rotator requires. 
I found an inexpensive 400 W inverter at 
Harbor Freight (www.harborfreight.com, 
on sale for $20). I wired it in and tested it. 
Success again!

The last obstacle was the control box. 
While it is possible to use the Alliance con-
trol box as is, it was not convenient for me 
because it was too large and too hard to 
mount in my mobile installation. Therefore, 

I disassembled the control box, salvaging 
only the power transformer and capacitor. 
I assembled a new control box using the 
salvaged parts and an ON-OFF-ON DPDT 
switch from my junk box and an inexpensive 
plastic project box available at RadioShack. 
The finished product is shown in Figure 3. 
The control schematic is shown in Figure 4.
Only three wires are required to go to the 
rotator, since no direction indication is 
required. If rotation is backwards, inter-

change wires going to rotator terminals 
1 and 2. The control is easy to use: Push the 
switch UP to raise the antenna, DN to lower 
the antenna, and center is OFF. The inverter 
powers up only while the switch is in the UP 
or DN position. Simple!

Adjust the rotator so that it reaches end 
of rotation in the vertical position. That way 
you can hold the switch in the UP position 
until the rotator stalls (a few seconds of stall 
does not hurt the rotator) and the antenna 
is in the correct vertical position. Figure 5 
shows the stowed position of the antenna.

The rotator has been in use for about a 
month and has worked flawlessly. My instal-
lation is not pretty due to the fact that I did 
not want to drill any holes into my F-150. 
Therefore I laid a piece of composite deck 
board across the bed and have it anchored 
into the stake holes of the bed. The rotator 
and antenna are mounted on the deck board. 
This part of the installation is pretty much up 
to the individual.

Well, that is the end of the story. It is not a 
detailed construction article because everyone 
has a slightly different antenna mounting situ-
ation. For me, it works great and now I don’t 
have to get out of my truck to lower or raise 
the antenna anymore. Is that lazy or what?

Photos by the author.

Bob Booher, K8JPM, has been a ham for 
50 years and currently holds an Amateur Extra 
class license. Bob is a Life Member of the ARRL. 
He has BSEE and MBA degrees and spent 
40 years designing aircraft antiskid systems. He 
is now retired. A CW ragchewer, he can usu-
ally be found on the low end of 40 or 80 meters 
operating from his fixed or mobile stations. 
Bob and his wife, Peggy, WB8ZPW, a General 
class licensee, can be reached at 11155 Immel 
Ave NE, Hartville, OH 44632 or at k8jpm@
neo.rr.com.
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PRODUCT REVIEW

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

Bottom Line

Reviewed by J oel R. Hallas, W1ZR
QST Technical Editor

Antenna system measurement devices 
are one of the most popular categories of 
auxiliary amateur station equipment. This 
should not be a surprise, since antenna sys-
tems are one of the maj or areas of amateur 
construction, experimentation and repair. 
Having a device that can characterize an 
antenna in one step is a great help in all 
of these pursuits. Amateurs have a wide 
range of choices, many of which have been 
reviewed or described in QST or QEX in 
recent years.1-8

This time we have two different types 
of units. One is a computer controlled 
device that can perform both antenna and 
network analyzer tasks, as well as serve as 
an accurate signal source. The other can 
be used as a handheld meter, but also can 
provide computer displayed data and serve 
as a signal source. You may want to look 
over the earlier reviews and articles as part 
of your assessment of these units to decide 
which type best fits your requirements. 
We describe each below — in alphabetical 
order.

Two More Antenna System Measurement 
Devices

1J . Hallas, W1ZR, “A Look at Some High-End 
Antenna Analyzers,” Product Review, QST, 
May 2005, pp 65-69. QST Product reviews 
are available on the Web at www.arrl.org/
members-only/prodrev/.

2J . Hallas, W1ZR, “Antenna Analyzers with a 
Different View,” Product Review, QST, Nov 
2006, pp 70-74.

3M. Wilson, K1RO, “Array Solutions PowerMas-
ter Wattmeter,” Product Review, QST, J an 
2006, pp 70-72.

4J . Carcia, NJ 1Q, “Alpha Power 4510 Wattmeter,” 
Product Review, QST, J ul 2006, pp 62-64.

5J . Hallas, W1ZR, “Three More Antenna System 
Measurement Devices,” Product Review, QST, 
Aug 2007, pp 67-73.

6B. Clunn, W5BIG, “An Antenna Impedance 
 Meter for the High Frequency Bands,” QST, 
Nov 2006, pp 28-32.

7L. Phipps, N8LP, “The LP-100 Wattmeter,” QEX, 
J an/Feb 2006, pp 3-13.

8J . Hallas, W1ZR, “WaveNode WN-1 Station 
Monitoring System,” Product Review, QST, 
Oct 2004, pp 71-74.

A very useful device for both anten-
na and lab measurements — if you can 
figure out for yourself how to use it and 
what all the buttons mean. A promised 
effort by the manufacturer and distribu-
tor should resolve this fairly quickly.

left unused and the antenna system is con-
nected to the DUT port. Figure 1 shows the re-
sulting output, and it looks a bit overwhelming 
until you decide to select only the parameters 
of interest. Once you deselect the parameters 
you don’t want to look at, it becomes very 
manageable. For example, for antenna tun-
ing you may wish to j ust view SWR. In 
addition to the plotted data, a click to move 

either “marker” to any 
frequency will provide 
you with the tabular 
data for the two marker 
frequencies shown be-
low the plot. 

T h e  f r e q u e n cy 
sweep range can be 
set manually, or you 
can select either the HF 
BANDS or VHF BANDS 

box and it will give a choice of a frequency 
range that includes each amateur band, with 
considerable overlap. The outputs are pretty 
straightforward, once you decide what they 
mean (they aren’t described in the docu-

Table 1
miniVNA Antenna Impedance Meter
Manufacturer’s Specifi cations Measured in the ARRL Lab

Frequency range: 0.1 to 180 MHz. As specifi ed.
Frequency accuracy: Not specifi ed. 54.4 ppm.
Impedance range: Not specifi ed. Tested from 5-1000 Ω.
Impedance accuracy: Not specifi ed See Table 3.
Drift: 30 ppm. N/A
Output power: 1.0 mW max, load not specifi ed. 0.6 mW into 50 Ω.
Power requirements: USB connection. 
Size (height, width, depth): 1 × 2.25 × 5 inches.
Price: $399.

mini Radio Solutions miniVNA 
NETWORK AND ANTENNA 
ANALYZER

This capable device can fit into a shirt 
pocket. It can measure the usual antenna 
parameters across frequencies ranging 
from 0.1 to 180 MHz in whatever size slice 
you want. It can also do much more, as we 
will discuss. To do anything, however, it 
needs to be connected to 
a computer, so we’re 
talking about a shirt 
pocket and a back-
pack, or perhaps an-
other pocket, for the PC. 
Bluetooth operation 
is also possible for 
remote measure-
ment. 

What’s it Do?
The unit has three connectors — a data 

connector to hook to a PC USB port, a DUT 
(device under test) BNC connector and 
a DET (detector) BNC connector. There 
is no power connector because the unit 
 derives power from the computer’s USB 
port, although you will have to rig a 
dc source if you use it with a Bluetooth 
device. Specifications are provided in 
Table 1.

Antenna Analyzer Mode 
In antenna analyzer mode, the left tab on 

top of the PC display screen, the DET port is 
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to be found. It did finally set up 
using the autodetect function, 
although it first detected other 
ports connected to my PC and 
keyed up my transceiver! Its 
operational instructions j ust 
said “press RUN to start mea-
suring.” Some may like a bit 
more guidance on what and 
how to measure!

I went to the mRS Web 
site and was pleased to find an 
eight page Reference Manual. 
This was better, but still didn’t 
quite help me find the files 
they wanted me to modify to 
set the COM port. This manual 
includes a hardware descrip-
tion, with indication of where 
to connect dc if you use a 
different kind of device, such 

as the Bluetooth transceiver. Each mode 
is described in about half a page with a 
screen shot, but they seem to assume that 
the screen, and operation, are self explana-
tory. 

I found a glimmer of hope on the Web 
page of their US distributor, W4RT. Here 
was a link to different seven page document 
called the Software Manual. This started 
with a description of the CALIBRATE func-
tion, not mentioned elsewhere and then 
provided a thoughtful description of how 
to use the device in some representative ap-
plications. A thoroughly revised set of docu-
mentation, along with expanded software is 
promised around the time you read this.

Manufacturer: mini Radio Solutions, 
www.miniradiosolutions.com; US dis-
tributor: W4RT Electronics, 3077-K Leeman 
Ferry Rd, Huntsville, AL 35801; www.w4rt.
com. 

mentation, see below). As with 
most, but not all, such units, the 
plotted phase is provided on a 0 
to 180° basis without an indica-
tion of sign. There is a choice of 
an additional display parameter, 
XL/XC, that appears to change 
depending on whether it thinks 
the reactance is capacitive or 
inductive. The associated L or 
C value is provided. 

Vector Network Analyzer 
Modes

By selecting any of the next 
three tabs, you are in vector net-
work analyzer (VNA) mode. In 
this case, rather than examining 
the impedance of a two-terminal 
device, the internal generator 
signal from the DET port is 
passed through the device under test with 
its output connected to the DUT port. In this 
mode, cables may be tested for insertion loss 
or their length estimated. Filters and other 
selective devices may be measured over a 
wide frequency range. 

Figure 2 shows a cable loss measure-
ment, while Figure 3 is the throughput of 
an old R. L. Drake low pass filter that I 
found in a corner of the basement. I put one 
marker on the top of its passband and the 
other j ust into the lower edge of TV channel 
2. As noted, after many years of sitting on 
a shelf, the filter still passes 10 meters and 
attenuates signals in the TV band. While the 
display only indicates a 30 dB range, the 
actual dynamic range is specified at 50 to 
55 dB, borne out in the tabular data. Offsets 
can be entered to shift the position of the 
30 dB of graphical display range, or you can 
check the LOSS X2 box and expand the scale 

Figure 1 — The miniVNA output in antenna analyzer mode. The 
multiple displays can be reduced if unneeded to show only 
desired data.

Figure 2 — The miniVNA display while in automatic cable length 
measuring mode.

Figure 3 — Using the network analyzer mode of the miniVNA to 
measure the characteristics of a low pass fi lter.

to 60 dB. While this is not quite up to the 
capabilities of the more serious VNAs on 
the market, it may be j ust what an amateur 
needs at a fraction of the usual cost.

Documentation
This may be the weakest link of this 

otherwise innovative product, and hope-
fully one that will be corrected fairly soon. 
Packed with the device is a single 81⁄2 × 11 
inch sheet with German on one side and 
English on the other. It is called a Quick 
Installation Reference Manual, and while 
it was certainly quick, I didn’t find it very 
helpful for installation, or much else. The 
included CD and installation program ran 
fine, after I found the .exe file, but there 
was a requirement to find a manufacturer’s 
driver file for the internal USB device. I 
did find that on the Internet, but the files 
referenced in the Quick Start were nowhere 
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RIGEXPERT AA-200 ANTENNA 
ANALYZER

The AA-200 consists of a rugged appear-
ing handheld device with a UHF connector 
on top for connection to an antenna or other 
device to be tested, a data connector for 
connection to a PC USB port (see below), 
power switch and charger socket on the 
bottom. Operator interaction is provided 
through a custom keypad and monochrome 
LCD screen. A nice feature is that recharge-
able batteries are included. Also included is 
a handy carrying case with shoulder strap 
and clear window for controls and display, a 
charger, data cable and software CD.

As with most antenna analyzers, this 
unit has a single connector for a “two-port” 
device. The AA-200 is menu driven (see 
Figure 4) and can provide bar type graphs 
or numerical SWR or Z data at one or more 
frequencies. It can also provide swept fre-
quency data. In operation, I found the bar 
graphs best for making adj ustments, since 
the display updates rapidly, while the swept 
data is most useful for a summary of results 
across a band following adj ustment or repair. 
The specifications are shown in Table 2.

Measuring SWR
Standing wave ratio (SWR) is the meat 

and potatoes of such a device. Set for a 
single frequency, the LCD shows a nice-
to-tune-with calibrated bar graph, a large 
font SWR readout to three digits, and the 
selected frequency, lest you forget. See 
Figure 5.

Selecting SHOW ALL on the menu pro-
vides the details of the impedance being 
measured. This provides the measurement 
frequency, the SWR and also your choice 
of a series or parallel equivalent model of R 
and X, including sign and even the calcu-
lated equivalent capacitance or inductance 
value. See Figure 6. This is much more use-
ful data than j ust SWR if you wish to design 
a network to match the load, for example.

A plot of SWR (Figure 7) or R ± j X 
(Figure 8) versus frequency can be easily 
arranged, again in either series or parallel 
equivalent model. Unlike many devices, 
the sign of the reactance is shown, as well 
as its value.

Bottom Line

Table 2
RigExpert AA-200 Antenna Impedance Meter, 
serial number 058
Manufacturer’s Specifi cations Measured in the ARRL Lab

Frequency range: 0.1 to 200 MHz. As specifi ed.
Frequency accuracy: Not specifi ed. 36.7 ppm (after warmup).
Impedance range: Not specifi ed. Tested from 5-1000 Ω.
Impedance accuracy: Not specifi ed. See Table 3.
Drift: Not specifi ed. 1.3 ppm in 30 min.
Output power: 10 mW max, load not specifi ed. 10 mW 50 Ω (14 MHz).
 6.2 mW 50 Ω (144 MHz).
Power requirements: 9-14 V, 200 mA charger. 
Size (height, width, depth): 9 × 4 × 2 inches; weight, 1.4 pounds.
Price: $500.

The AA-200 is a very competent 
and easy to use analyzer providing 
single or multi-frequency point or 
plotted data on a useful LCD display. 

Figure 4 — Main menu screen of AA-200.

Figure 5 — Calibrated bar graph display in 
single frequency mode.

MultiSWR Mode
A nice feature I haven’t seen before is 

that data on multiple distinct frequencies 
can be observed simultaneously. This can 
be very useful while making adj ustments 
on multiband antennas. In this case the 
display shows the frequency and a relative 
bar graph for each frequency (Figure 9) or 
the actual numerical SWR value. Without 
this feature, one often has to cycle through 
the interacting bands multiple times to get 
them all right. With the AA-200, you can 
observe the effects on up to five bands while 
you make adj ustments.

SWR2Air Mode
Another unique feature, in my experi-

ence, is the “SWR2Air” mode. In spite 
of the fancy carry case, this allows you to 
leave the meter at the station while you are 
up the tower making adj ustments. If you 
bring along your VHF handheld, or even a 
portable HF radio, you can cause an aural 
indication of SWR to appear in your portable 
radio — perhaps less costly than the AA-200 
if dropped from the tower. I didn’t find the 
documentation too clear on what to listen for, 
but I set it up to output on a 2 meter simplex 
frequency and sure enough, as I adj usted the 
antenna tuner on my 20 meter antenna, the 
pulse repetition frequency increased rapidly 
as the SWR approached 1:1. It is probably 
easier to use than describe.
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Table 3
Impedance and SWR Measurements
Load Frequency MiniVNA AA-200 Agilent 4291B
    (Reference)*
50 Ω
(1:1 SWR) 3.5 MHz 51.2+j 0.2 Ω, (1.0:1) 50.1–j 0.1 Ω, (1.0:1) 50+j 0 Ω**
 14 MHz 51.1+j 0.3 Ω, (1.0:1) 50.1+j 0.1 Ω, (1.0:1) 50+j 0 Ω
 28 MHz 51.2+j 0.3 Ω, (1.0:1) 49.9+j 0.2 Ω, (1.0:1) 50+j 0 Ω
 50 MHz 51.2+j 0.3 Ω, (1.0:1) 49.8–j 0.4 Ω, (1.0:1) 50+j 0 Ω
 144 MHz 50.7+j 0.7 Ω, (1.0:1) 49.0–j 1.5 Ω, (1.0:1) 50+j 0 Ω

5.0 Ω
(10:1 SWR) 3.5 MHz 2.3+j 0.1 Ω, (21.7:1) 5.0+j 0.2 Ω, (9.9:1) 5.1+j 0.0 Ω
 14 MHz 2.1+j 0.4 Ω, (23.8:1) 5.0+j 0.6 Ω, (9.9:1) 5.1+j 0.2 Ω
 28 MHz 2.0+j 2.6 Ω, (25.1:1) 4.9+j 1.1 Ω, (10:1) 5.1+j 0.4 Ω
 50 MHz 1.5+j 6.3 Ω, (33.9:1) 4.7+j 2.2 Ω, (10.6:1) 5.2+j 0.7 Ω
 144 MHz 1.0+j 23.5 Ω, (61.1:1) 3.2+j 5.1 Ω, (15.6:1) 5.2+j 1.9 Ω

25 Ω
(2:1 SWR) 3.5 MHz 24.3+j 0.1 Ω, (2.1:1) 25.1–j 0.1 Ω, (2.0:1) 25.1+j 0 Ω
 14 MHz 24.0+j 0.2 Ω, (2.1:1) 25.0+j 0.6 Ω, (2.0:1) 25.1+j 0.2 Ω
 28 MHz 23.8+j 2.1 Ω, (2.1:1) 25.1+j 1.0 Ω, (2.0:1) 25.1+j 0.4 Ω
 50 MHz 23.9+j 4.9 Ω, (2.1:1) 25.2+j 1.9 Ω, (2.0:1) 25.1+j 0.7 Ω
 144 MHz 26.0+j 17.7 Ω, (2.2:1) 24.2+j 5.0 Ω, (2.1:1) 25.2+j 2.0 Ω

100 Ω
(2:1 SWR) 3.5 MHz 101.4+j 2.4 Ω, (2.0:1) 98.9–j 1.7 Ω, (2.0:1) 100–j 0.2 Ω
 14 MHz 101.8+j 4.6 Ω, (2.0:1) 101–j 3.8 Ω, (2.0:1) 100–j 0.9 Ω
 28 MHz 101.3+j 10.2 Ω, (2.1:1) 99.0–j 5.4 Ω, (2.0:1) 100–j 1.8 Ω
 50 MHz 98.0+j 19.5 Ω, (2.1:1) 97.3–j 11.4 Ω, (2.0:1) 99.9–j 3.1 Ω
 144 MHz 68.0+j 40.7 Ω, (2.1:1) 88.8–j 30.5 Ω, (2.1:1) 99–j 8.9 Ω

200 Ω
(4:1 SWR) 3.5 MHz 202.0+j 10.6 Ω, (4.1:1) 198–j 6.8 Ω, (4.0:1) 201–j 1.2 Ω
 14 MHz 199.9+j 22.1 Ω, (4.1:1) 198–j 17.6 Ω, (4.0:1) 201–j 4.8 Ω
 28 MHz 194.2+j 50.5 Ω, (4.2:1) 195–j 30.0 Ω, (4.0:1) 200–j 9.4 Ω
 50 MHz 165.1+j 83.7 Ω, (4.2:1) 180–j 50.6 Ω, (3.9:1) 199–j 16 Ω
 144 MHz 57.4+j 87.3 Ω, (4.5:1) 114–j 100 Ω, (4.2:1) 189–j 45 Ω

1000 Ω
(20:1 SWR) 3.5 MHz 917+j 314 Ω, (20.2:1) 894–j 106 Ω , (18:1) 998–j 33 Ω
 14 MHz  755+j 449 Ω, (20.2:1) 685–j 222 Ω, (15.1:1) 981–j 127 Ω
 28 MHz  352+j 484 Ω, (20.2:1) 501–j 376 Ω, (15.7:1) 935–j 239 Ω
 50 MHz  130+j 337 Ω, (20.2:1) 299–j 358 Ω, (14.7:1) 825–j 373 Ω
 144 MHz 12.1+j 119.7 Ω, (28:1) 33.8–j 203 Ω, (26.5:1) 373–j 476 Ω

50 – j 50 Ω
(2.62:1 SWR) 3.5 MHz 50.8–j 49.1 Ω, (2.6:1) 46.3–j 46.4 Ω, (2.5:1) 50–j 47 Ω
 14 MHz 44.8–j 52.9 Ω, (2.9:1) 44.5–j 52.7 Ω, (2.9:1) 48–j 52 Ω
 28 MHz 44.1–j 47.0 Ω, (2.6:1) 60.4+j 53.8 Ω, (2.6:1) 51–j 48 Ω

50 + j 50 Ω
(2.62:1 SWR) 3.5 MHz 54.5+j 52.7 Ω, (2.6:1) 48.3+j 49.7 Ω, (2.6:1) 52+j 50 Ω
 14 MHz 59.1+j 52.4 Ω, (2.6:1) 49.4+j 47.4 Ω, (2.5:1) 53+j 48 Ω
 28 MHz 61.4+j 56.0 Ω, (2.7:1) 60.4+j 53.8 Ω, (2.6:1) 65+j 51 Ω

*The SWR test loads constructed in the ARRL Lab were measured on an 
   Agilent 4291B Impedance Analyzer by ARRL TA J ohn Grebenkemper, KI6WX.

**An HP 11593A precision termination was used for the 50 Ω tests. This termination is accurate 
  over a wide frequency range.

Figure 6 — Screen shot of SHOW ALL 
display in series equivalent mode. A 
parallel equivalent circuit model may 
also be selected. Note that the sign of the 
reactance is provided.

Figure 7 — Plot of SWR versus frequency.

Figure 8 — Plot of R ± j X versus 
frequency.

Figure 9 — Multi-frequency SWR plot 
with relative bar graph display. The fi ve 
frequencies can be anywhere within the 
meter’s range. Very handy for adj usting 
multiband antennas.

Computer Connection
The AA-200 also provides displayed 

data as screen shots on a USB connected 
computer. This is particularly handy, espe-
cially to provide a record of plots of antenna 
data for historical comparison. Although the 
provided CD self-started nicely and indicated 
that everything went smoothly, including the 
USB port device driver, it took an e-mail 
to Rig Expert to get a seven page Software 

Manual that identified the easy keystrokes to 
do this. This is how the figures shown were 
generated. 

Documentation
The AA-200 is provided with an 18 page 

User’s Manual, also available on their Web 
site if you want to look it over before you 
buy. With the exception of the description of 
the computer connection, the manual does a 
good j ob of describing the basic functions of 
the device. In addition, the last eight pages 

are devoted to using the AA-200 in various 
applications. This starts with antennas, but 
moves through measuring characteristics 
of cables, lumped inductors and capacitors 
and even provides a word about using the 
AA-200 as a +10 dBm signal generator.

The Software Manual may be on the 
Rig Expert Web page as you read this. It 
provides a much better description of how 
to use the software than the User’s Manual, 
but could be even more helpful. An auxiliary 
program, AntScope, is provided to generate 
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Figure 10 — 
Screen shot 
of HF antenna 
data taken 
with AA-200 
and displayed 
on Antenna 
Scope.

Reviewed by Geoff Haines, N1GY
Technical Coordinator, ARRL West Central 
Florida Section

Last year, QST looked at battery powered 
soldering tools to see if these devices had any 
real use in Amateur Radio, and if the hype 
surrounding certain brands was j ustified.9 
The results of that evaluation surprised me in 
a number of ways. Within the limitations of 
their power capabilities, some of the devices 
were quite acceptable for light duty soldering. 
After that review was published, a number of 
readers suggested that we try their butane gas 
powered cousins. 

The six tools tested here represent a sam-
pling of the many choices available. Some 
models can perform the functions of a solder-
ing iron and a small blowtorch; most can also 
function as a hot knife and as a heat source for 
working with heat shrink insulating material. 
In some cases you can get j ust the soldering 
tool; in others it’s a kit that includes multiple 
tips. All of them use standard butane of the 
type used to refill cigarette lighters, available 
from hobby stores and other retailers.

Performance Tests
This evaluation considers soldering per-

formance for some typical Amateur Radio 

Bottom Line

Any of the butane soldering tools 
tested here would be a useful addition 
to your tool box. They’ll help you make 
those difficult solder connections 
outdoors, up the tower or anywhere 
power is not conveniently available.

9G. Haines, N1GY, “A Look at Battery Powered 
Soldering Tools,” Product Review, QST, J un 
2007, pp 69-71.

tasks. The tests are similar to those used 
for the battery powered irons last year. I at-
tempted to solder wire-to-wire connections 
on a series of 10 and 16 gauge wires, as well 
as large and small wire component leads. 

For the units that have a blowtorch or open 
flame capability, I attempted to solder copper 
tubing components of a size appropriate to an-
tenna construction. I also attempted to assem-
ble UHF connectors to coax cable in an out-
door environment. In fact all of the tests were 
performed in an outdoor environment, since 
one of the basic purposes of a cordless solder-
ing iron is to be able to use it in places where a 
120 V ac corded iron or soldering gun is not 
available.

One observation: Although the tools offer 
tips that can be changed from soldering to 
hot air for heat shrink tubing, you need to 
wait until the tip is cool enough to change. 
If you plan on doing both j obs in sequence, 
you may want two irons — one set up for 
soldering and the other for hot air generation. 
I find that a standard disposable lighter does 
a fine j ob of heat shrinking insulation in the 
field, and setup takes a lot less time.

Wire-to-Wire Tests
As shown in Table 4 (on the next page), 

all of the tools tested made good solder 
j oints in all four wire soldering tests. They 
performed very well on the component 
leads, with swift solder flow resulting in 
a good j oint. The 16 gauge wire test was 
more demanding, requiring a bit more time 
to achieve good solder flow. 

All of the units required repositioning 
to one degree or another when it came to 
the toughest test in this category, soldering 
together two pieces of 10 gauge stranded 
wire using the setup shown in Figure 11. 
The Master Appliance EI-20K achieved 
good solder flow resulting in a good j oint 
in about 10 to 15 seconds. It required some 

Figure 11 — A sample test setup, this one 
for 10 gauge wire connections for the six 
units tested.

repositioning of the tip to achieve full solder 
penetration. The heat setting isn’t adj ustable. 
The more expensive UT-100Si achieved 
a good solder j oint in about 10 seconds 
(medium heat setting) with some reposi-
tioning of tip required to achieve full solder 
penetration. Set for medium heat, Steinel’s 
TS-500K gave good solder flow and a good 
j oint with only slight repositioning of the 
tip needed to achieve full solder penetration. 
Both Weller units achieved good solder flow 
and penetration with slight tip repositioning, 
again on medium heat settings.

More tip repositioning than the other 
irons was required with the Solderpro 120, 
but I was able to make a good j oint. Increas-

A Look at Butane Powered Soldering Tools

full screen color plots of the recoded data, 
a sample shown as Figure 10. These plots 
can be generated from selections made on 
the computer, or can be made from recorded 
data taken from the AA-200. They provide 
a much higher resolution with detailed data 
shown as the cursor is moved along the plot, 
as shown in the figure. It would have been 
even more useful if I could have found a way 
to change the scale of the impedance axis. 

Manufacturer: Rig Expert Ukraine Ltd, 
www.rigexpert.com. North American   
distributor: Rig Expert Canada, www.
rigexpert.net. US distributor: The Digital 
Ham, 537 Stone Creek Dr, Lexington, KY 
40503; thedigitalham.com. 
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Master Appliance EconoIron 
EI-20K
Wattage equivalency 10 - 60 W.
Fuel capacity Not stated.
Working time (maximum) 60 min.
Soldering tip temperature 395 - 789 °F.
Flameless heat temperature  Up to 932 °F.
Blowtorch temperature Up to 2370 °F.
Ignition mode Flint striker
   in cap.
Price as purchased $34.
Contents of kit: EI-20K iron; tips: soldering, 
fl ameless hot air, torch, hot knife; solder; 
 cleaning sponge/tray; tool rest; cap; instruction 
manual (brief but adequate)

Figure 12 — Those units that included 
blowtorch tips worked acceptably for 
soldering 1⁄2 inch copper tubing that might 
be used to build a J -pole antenna.

Wahl Iso-Tip Solderpro 120
Wattage equivalency 30 - 125 W.
Fuel capacity 38 ml.
Working time (maximum) 200 min 
  (mid heat).
Soldering tip temperature 485 - 1000 °F.
Flameless heat temperature Optional.
Blowtorch temperature 2400 °F.
Ignition mode Piezoelectric;
   button on
   iron.
Price as purchased $72.
Contents of kit:  Solderpro 120 iron; tips: solder-
ing, torch; PS-14 orifi ce assembly; cap; scant
instructions printed on back of packaging.

ing the heat to maximum on the Solderpro 
120 and the other units with adj ustable set-
tings improved solder flow in most cases, but 
tip repositioning was still required.

For soldering tasks involving wire or 
component leads, any of these units would 
do the j ob. I was surprised that the most 
expensive of the units tested, the UT-100Si, 
appeared to perform as well as the other units 
tested. For that kind of outlay, I expected it 
to be the star of the field, not j ust average in 
a very satisfactory group.

The Blowtorch Group
Of the six units tested, all but the UT-

100Si also had the ability to be configured 
as mini blowtorches. To test these units in the 
blowtorch mode, each was converted to the 
proper tip configuration and tested for proper 
flame pattern. All performed satisfactorily, 

Master Appliance UltraTorch 
UT-100Si
Wattage equivalency 20 - 80 W.
Fuel capacity 28 ml.
Working time (maximum) 120 min.
Soldering tip temperature 480 - 930 °F.
Flameless heat temperature 1200 °F.
Blowtorch temperature No blowtorch.
Ignition mode Piezoelectric;
   button on
   iron.
Price as purchased $105.
Contents of kit: UT-100Si iron; tips: soldering,  
fl ameless hot air, heat shrink refl ector; cap; tip 
wrench; instruction manual.

good connection. The Steinel TS-500K took 
2 minutes 30 seconds, with good solder 
flow and a good connection. The Solder-Pro 
120 took 3 minutes 10 seconds, with good 
solder flow and a good connection (results 
not available for photo). Weller’s Portasol 
P2KC had a more difficult time, taking 
3 minutes 25 seconds to heat the tubing 
enough for only fair solder flow. The integrity 
of the soldered connection was good, how-
ever. The more powerful Portasol PSI-100K 
took only 2 minutes to heat the material 
enough for good solder flow and a good 
connection.

All solder connections were made outside 
using a hobby work table with a built in 
wooden vise to hold the tubing in place while 
the work was accomplished. Times were 
recorded by repeatedly touching the solder 
to the copper at the j oint and noting when 
the solder melted. Integrity of the j oint was 
determined by attempting to remove the cap 

Table 4
Soldering Test Results — Wire and Component Leads
 #10 #16 Heavy Light
Tool Wire Wire Lead Lead

Master Appliance EconoIron EI-20K 2 3 4 4
Master Appliance UltraTorch UT-100Si 2 3 4 4
Steinel ThermaSolder 500 K 2 3 4 4
Wahl Iso-Tip Solderpro 120 1 2 4 4
Weller Portasol P2KC 2 3 4 4
Weller Portasol PSI-100K 2 3 4 4

Key
1 — Good solder fl ow with good j oint, signifi cant tip repositioning required.
2 — Good solder fl ow with good j oint, some tip repositioning required.
3 — Good solder fl ow with good j oint, no tip repositioning required.
4 — Excellent swift solder fl ow with good j oint.

but there was some divergence in the size of 
the flame. Then I attempted to solder copper 
tubing. This j ob is normally done with a full 
size blowtorch, so attempting it with a group 
of mini torches should be an extreme test. 

I selected 1⁄2 inch diameter copper tubing 
and end caps, as this is a size that could be 
used to build a popular design for a VHF 
J -pole antenna sometimes called “The Cop-
per Cactus.” I got a short length of tubing and 
end caps from a local store and divided the 
tubing into five equal pieces. Then I placed 
an end cap on each piece after polishing the 
end of the tubing and the interior of the cap. 
Next I applied a suitable quantity of flux to 
each connection and attempted to solder the 
cap to the tubing using solid core solder and 
standard plumbing techniques.

Figure 12 shows some of the results. The 
Master Appliance EI-20K took 3 minutes and 
45 seconds to heat the connection sufficiently 
to achieve good solder flow and make a 
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Steinel ThermaSolder 500 K
Wattage equivalency 25 - 80 W.
Fuel capacity 20 ml.
Working time (maximum) 120 min.
Soldering tip temperature 410 - 850 °F.
Flameless heat temperature 1400 °F.
Blowtorch temperature 2500 °F.
Ignition mode Flint striker
   in cap.
Price as purchased: $57.
Contents of kit: TS-500 iron; tips: soldering, 
fl ameless hot air, blowtorch, heat shrink refl ec-
tor, hot knife; cleaning sponge/tray; cap; solder; 
instruction manual.

Figure 13 — The blowtorch mode was not 
as successful for soldering PL-259s.

from the tubing using appropriate hand tools 
without reheating the connection.

I was somewhat surprised to see how 
well, comparatively, all of these units did in 
this phase of the evaluation. Although there 
are differences in the time it took to heat 
the copper tubing to a temperature suitable 
for soldering, all of the tested devices made 
an acceptable solder j oint with the standard 
paste flux and solid core solder normally 
used for this type of work. Any of these tools 
is fine for an occasional proj ect using small 
diameter tubing.

PL-259 Connector Tests
A vexing task for many hams is soldering 

Weller Portasol P2KC
Wattage equivalency 25 - 75 W.
Fuel capacity Not stated.
Working time (maximum) 60 min.
Soldering tip temperature 1076 °F.
Flameless heat temperature 1150 °F.
Blowtorch temperature 2372 °F.
Ignition mode Piezoelectric; 
   button on
   iron.
Price as purchased $59.
Contents of kit: Portasol Professional iron; 
tips: soldering, fl ameless hot air, torch, hot 
knife,  heat shrink refl ector; cleaning sponge/
tray;  cap, instruction manual.

Figure 14 — A typical example of the very neat 
soldering possible with a butane powered iron 
on a PL-259 attached to RG-8 coaxial cable. 
The braid shield was tinned using the same 
iron before the fi nal connection.

Weller units were the easiest to use. The 
RG-8 tested has a solid dielectric; the results 
shouldn’t be extended to foam dielectric 
cable without further investigation.

Summary
In general, all of the butane soldering irons 

tested were able to perform the soldering tasks 
demanded of them. The most difficult tasks, 
such as 10 gauge or larger wire, are probably 
best left to heavier duty tools specifically 
designed for those j obs. Even then, with a 
little patience you can make a good solder 
j oint with the butane irons tested here.

For light to medium soldering tasks in the 
field, away from electrical power, all of the 
tools tested would be more than adequate. 
Indeed, the results obtained during the coax 
connector portion of the testing would lead 
me to choose a butane powered iron at almost 
any time, even in my home workshop. J ust 
bear in mind that used in the blowtorch mode 
for soldering PL-259s, the results were pretty 
horrible. For that task, the soldering iron 
mode makes all the difference in the world.

The tool manufacturers indicated the 
availability of spare parts and extensive 
lists of optional tips. The only malfunction I 
encountered was a leak in the fill valve in the 
Solderpro 120. The vendor sent a replace-
ment unit, which worked j ust fine.

You could do worse than vote with the 
pocketbook as to which unit is best overall. 
Individual tastes as to design style, the con-
venience of piezo-electric ignition, and the 
number of optional tips included with each 
kit package are probably more to the point. 
All of the units tested were able to satisfac-
torily complete the tasks, and no one unit 
was a head and shoulders winner either in 
performance or ease of use.

Weller Portasol PSI-100K
Wattage equivalency Up to 125 W.
Fuel capacity Not stated.
Working time (maximum) 60 min.
Soldering tip temperature Up to 1075 °F.
Flameless heat temperature 1157 °F.
Blowtorch temperature 2372 °F.
Ignition mode Piezoelectric;
   button on
   iron.
Price as purchased $90.
Contents of kit: Portasol Super Pro iron; tips: 
soldering (2.4 and 4.8 mm), fl ameless hot 
air, heat shrink refl ector, hot knife; cleaning 
sponge/tray; cap, instruction manual.

the shield of coaxial cable to the connector 
body of a PL-259 connector, especially in 
the field. I wanted to see if the blowtorch 
function could make this j ob any easier. 

The same units tested against copper 
tubing were used to attempt to install a 
PL-259 silver-plated connector with a Teflon 
insulator on a piece of RG-213 coax. I cut 
and trimmed short lengths of RG-213 in 
accordance with the guidelines found in the 
ARRL Handbook. I placed a PL-259 body 
onto each piece with the shield braid visible 
through the four holes in the connector body. 
Using rosin core solder, I attempted to solder 
the cable shield braid to the connector body 
using the tools in the blowtorch mode. 

Unfortunately, while all of the units tested 
in the blowtorch mode were able to make 
a soldered connection from the connector 
body to the cable braid, the side effects were 
severe enough for me to abandon this line 
of testing. Common problems were a melted 
j acket on the coax, swelling of the shield 
braid behind the connector, failure to fill 
the solder holes on the connector body, and 
significant discoloration of the silver plating 
on the connector. See Figure 13.

Each connection was checked for electri-
cal continuity between the other end of the 
coax shield and the connector body, and for 
no continuity between the center conductor 
and the outer shield. While all tested units 
checked out after soldering, I got a better 
result with the soldering gun I normally 
use to solder these connectors. Perhaps in 
more skilled hands, the mini torches would 
produce a better result, but an operator with 
that type of skill probably could do the j ob 
with a box of kitchen matches!

Next I tried soldering PL-259 connectors 
to RG-8 coax, this time using the soldering 
iron mode (as opposed to the blowtorch 
mode). After preparation, I attempted to 
solder the shield braid to the body of the 
connector in the usual manner, and also to 
solder the center conductor of the coax to the 
connector center. Surprise! Without excep-
tion, all of the tools did a very satisfactory 
j ob. They all produced an excellent j oint at 
the shield and center conductor connections 
(Figure 14). The Solderpro 120 and two 
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D esigning and constructing a state-of -
 the-art tube type double conversion
 amateur receiver in the mid-1950s 

was a challenge! It required planning, order-
ing and assembling parts, documentation, 
troubleshooting knowledge, and a great deal 
of time and money. 

Hugh Pettis, K3EC, took on this task in 
a foreign country with only a few hand tools 
and a parts supply house thousands of miles 
away.1 Here is his story.

Into Afghanistan 
In 1955 Hugh was assigned to the 

American Embassy in Kabul, Afghanistan 
as its communications officer. At age 28, 
with his wife Colleen and a six month old 
child, he made the trip to Kabul via the 
Khyber Pass in the middle of winter. They 
would spend the next two years in this most 
remote outpost of the US Foreign Service. 
The country had no reciprocal licensing and 
the United States was not considered the 
country’s best ally. 

A World without Ham Radio? 
Never!

Hugh decided if he could not partici-
pate in Amateur Radio communications, he 
would design and build a “really useful CW, 

Homebrew High Adventure, 1955 Style
Out of Afghanistan…

Glenn Brown, NN8G

1Notes appear on page 51.

Figure 1 — A close-up of the front of the receiver after some 
clean-up.

Figure 2 — Interior of the XSR7 homebrew receiver with labels 
showing tube locations.

traffic-handling, brasspounder’s receiver” to 
cover 80 and 40 meter CW once he returned 
to the US. 

Since Hugh had owned six radio receiv-
ers prior to 1955, he decided to base his 
design on some of the better features found 
in those previous sets. They included a 
Hallicrafters S-20R, SX-24, ARR-7 (an 
airborne SX-28A), a Hammarlund BC-779 
(Super Pro 400), S-40 and an RME 69. 
His design was named the “XSR-7” for 
“Experimental Station Receiver #7.”

The Logistics of Accomplishing 
the Impossible

The first problem was getting parts to 
Afghanistan. Everything would have to be 
ordered from Allied Radio in Chicago and 
these parts would have to come via the dip-
lomatic pouch, as personal mail was a very 
slow process! Hugh decided it would be 
necessary to send one fully complete order 
to Allied. In order to plan the layout, coils, 
capacitors, transformers and other major 
components would have to be selected based 
on their dimensions given in the catalogue. 
No dimensions, no order. 

Can you imagine the number of parts 
required for a 12 tube superheterodyne 
receiver? While Hugh’s original parts list 
is not included in the documentation, it was 
noted that a subsequent two-tube converter 
designed and built to accompany this radio 
required over 35 separate parts in its circuit 
alone. 

The circuit design was based on existing 
1955 radios. These included the Hammarlund 
SP-600-JX, Hallicrafters SX-28A and 
SX-71, and the Collins 51-J4 radios. The 
circuit for the second detector and AVC/
first audio stages came from the ARRL 
Amateur Radio Handbook (1952 through 
1956 Editions) as described in the chapters 
on receivers. The Q-multiplier circuit was 
taken from an article in the January 1955 
issue of CQ Magazine.2

Top quality components — silver mica 
capacitors, Millen and National hardware 
and so on — were selected. The final cost 
was almost $250, the financial ceiling Hugh 
and Colleen had agreed upon for this project. 
Soon the order was ready and it was sent to 
Allied Radio.

As Hugh explains it: “In 1956 the good-
ies came in the pouch (trucked up from 
Peshawar, Pakistan) and the XYL and I 
sat down to drill, cut, solder, affix, wind, 
screw and mount what had been so carefully 
planned and laid out mentally five months 
earlier. And it all came together! Our only 
tools were a B&D electric drill, VOM, and a 
Heathkit Grid-dip meter.” 

The Receiver that Could!
Hugh returned to the United States in 

1957 and the receiver served him well on 
the CW traffic nets of 40 and 80 meters. He 
operated as W3QCW on the MDD traffic 
circuits running a 30 W 807 transmitter 
along with the XSR-7 receiver. The receiver 
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est in solid state radios. Interest 
in vacuum tube technology and 
home-built equipment is high 
among newer amateurs as well 
of those of us who were old 
enough to have participated. We 
hope this interest continues.

Notes
1Hugh retired from Federal
 Service in 1977, going on to sub-
 sequent association with the
 Smithsonian Institution and Uni-
 versity of Maryland. He is now
 an adjunct Professor at East-
 ern Mennonite University in
 Harrisonburg, Virginia. His com-
 munications career began as
 an Associated Press wire opera-
 tor (1943-45); he earned his 
 fi rst amateur license (W7MVA) 
 in 1948. Hugh passed his
 Amateur Extra class exam in
 1965 (W3QCW). You can con-

tact Hugh Pettis, K3EC, at 300 Marion Pl, 
Staunton, VA 24401.

2W. Scherer, W2AEF,, “Q Multiplier,” CQ Maga-
zine, Jan 1955.

Glenn Brown was first licensed in 1952 as 
Novice W8JZI. Glenn earned his General class 
license the following year, and has been active 
ever since. He upgraded to Amateur Extra class 
recently and changed his call to NN8G. Glenn 
has an electronics background and built his first 
crystal set at age 10. Glenn continues to be an 
active amateur, and enjoys restoration, home 
building and article writing. Glenn can be 
reached at nn8g@arrl.net.

was sensitive, selective (with 
the built-in Q multiplier cir-
cuit) and stable after a 10 
minute warm-up. Later, back 
in the USA, he designed and 
built a 20 and 15 meter con-
verter as a “DX band” adjunct 
to the receiver.

During 1957-1959 Hugh 
operated this combination
f r o m  h i s  h o m e  n e a r 
Washington, DC. Later the 
rig followed Hugh to Greece 
(as SVØWF, 1959-1963), 
back to the Washington area 
(1964 and 1965), and then on 
to England (as G5AFO) in 
1966-1968.

A Hallicrafters SX-117 
was purchased in 1969 and 
became the main station receiver.

Hugh began using SSB, and CW opera-
tions were pretty much shelved along with 
the XSR-7, as Hugh completed graduate 
school in 1970. 

Restoration of the XSR-7
Restoration of the receiver began in 2004 

as a part-time project. Knowing Hugh from 
on-the-air nets, I became very interested 
in his story. Hugh offered me the radio for 
possible restoration. I remember the ham 
radio days of the 1950s, and shared Hugh’s 
interests in CW operation and homebrew 
radio. While restoration remains an ongo-
ing project, the radio now is showing signs 
of the great sensitivity and selectivity on the 
CW signals it was designed to receive.

Figure 3 — The embedded caption in this photo was added for 
Hugh for a talk he gave to his local radio club.

Figure 4 — The power supply repaired and fi red up after 50 years.

Figure 5 — Photo of the power supply in daylight.

Documentation
Along with the radio, Hugh gave us 

all kinds of original documentation for 
this radio. Included in this collection is a 
16 page typewritten “Instruction Manual” 
(with many of the pages printed both sides), 
schematic and parts list for the 20/15 meter 
converter, many detailed photographs, 
original dial templates, and dial calibration 
curves, and many sketches of the radio lay-
out and schematic diagrams.

The Story Goes On
Hugh recently gave a speech at his local 

ham radio club concerning his career and 
the homebrew receiver. While Hugh does 
not participate in CW nets anymore, he is 
on the radio almost daily with the very lat-
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P ractically everything in our lives today
 is tied to the Internet. Our hunger for
 its benefits is so powerful that Internet-

operability has become almost a standard 
for all of today’s technologies. As hams, we 
are fortunate that VoIP (Voice over Internet 
Protocol) solutions like EchoLink (www.
echolink.org) and IRLP (www.irlp.net) 
are here to provide Internet-operability to 
Amateur Radio. 

So when Gary, W2GJW, suggested 
EchoLink as a way to enhance participation 
in our weekly SSB net, it made good sense to 
us. When we studied EchoLink more closely, 
we tuned in to its simplicity and popularity. 
We imagined it could do two things for us:

 With the right advertising, worldwide 
participation was possible.

 Hams on the fringe of the net’s RF 
propagation horizon would have an alternate 
way of participating when conditions weren’t 
favorable.

A Net to Promote 6 Meter Activity
The Six Meter Millennium Net (www.

theneton6.net) is an SSB net, based in 
northern New Jersey, that meets one evening 
a week on 50 MHz. Our goal is to promote 
local use of the 6 meter band and we do so 
by providing a 2 hour forum for discussing 
a variety of topics not necessarily related to 
radios and computers, although these top-
ics come up most often. We’re a good net 
to check into if you want opinions on your 
audio, or to check the effectiveness of your 
new antenna. We started 7 years ago, not as 
a net, but as a casual gathering for hams who 
enjoy using the band between the Sporadic E 
seasons. Six is wonderfully uncongested for 
most of the year, and you wonder why con-
tacts aren’t popping up there all the time.

Our chat group “formalized” into a net 
pretty early on when we realized the benefit 
of having a net control station (NCS), mainly 
to pause the discussion every few minutes 
and invite listeners to join in. During our 
seven years on the air we’ve had many doz-
ens of hams from New York, Connecticut, 
New Jersey and Pennsylvania check in and 
contribute their comments. A few even told 
us that our net was their first opportunity for 
a contact on 6 meters. But despite good local 
support, the check-in count can be quite low 

on some evenings with just a few of the regu-
lars in attendance. On one such evening we 
began tossing around ideas for increasing the 
net’s weekly numbers, and Gary’s EchoLink 
pitch seemed like a good solution. We did, 
however, wonder how it would work with 
SSB since we were familiar only with its 
application for linking FM repeater sites.

Starting Up on EchoLink
To get things started we required a link 

node (the link node bridges RF to the Internet). 
Within the Millennium Net core group, Gary 
had the only EchoLink experience so he got 
the task of building it. Mike, NJ2BA, and I, 
who alternate as net control, used this time to 
get familiar with basic EchoLink operation. 
We went through the usual ritual to install 
the freeware, make audio adjustments on the 
EchoLink test server and get comfortable 
with the user interface. When Mike made 
the first contacts from his PC through a local 
2 meter FM repeater, I monitored on a scan-
ner. We wanted to experience how EchoLink 
contacts differed from those conducted over 

100% RF, but we found no difference. I was 
also impressed with the clarity of Mike’s 
audio; his VoIP stream sounded great on 
my scanner, and Mike was similarly pleased 
with the audio he was hearing through his PC 
speaker.

A few hours of play convinced us that 
EchoLink creates a marriage between RF 
and the Internet that is practically transparent. 
This is what we were looking for. Keeping 
the net focused on the check-ins and their 
comments, rather than on the technology, 
was an important objective for us; here we 
gained confidence that we could integrate 
EchoLink into the Millennium Net without 
compromising the smooth roundtable vibe 
we shoot for. We were wowed by EchoLink’s 
performance on FM; would it work as well 
with sideband?

Two weeks after Gary first pitched 
EchoLink to the group, his link node, built 
using a West Mountain Radio Nomic sound 
card interface (www.westmountainradio.
com), was ready for testing. We started run-
ning “practice nets” on 50.135 MHz, USB. 

Integrating EchoLink into a 
Single Sideband Net

VoIP helps a net fi ll the propagation gap.Ray Jacob, W2RJJ

Ray Jacob, W2RJJ, operating EchoLink during a sideband net. The PC microphone 
allows him to speak to both RF and EchoLink check-ins.

MING YEH
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These tests had to show that SSB emissions 
were intelligible over VoIP when band noise 
like RFI and static are present at moderate to 
high levels. We hoped that even without FM’s 
capture effect and inherent immunity to noise, 
SSB audio quality wouldn’t be compromised 
too severely. Could we really adjust for intel-
ligibility problems in a net context? We had to 
find out. For these tests, Mike operated SSB 
while I connected my EchoLink PC to Gary’s 
new link node. With just a little tweaking, 
Mike’s SSB signal and my EchoLink audio 
were joined in a contiguous circuit through 
W2GJW-L. Even as Gary made adjustments 
to the link, we could hear that the EchoLink/
SSB combination worked well when signals 
were strong. With each subsequent test we 
eliminated a technical glitch or operational 
question. High noise and weak stations 
would present a longer-term challenge. 

Learning Some Lessons
The practice runs were revealing. First, we 

learned that diligent receiver tweaking at the 
link node was going to be key for present-
ing good audio to the EchoLink check-ins. 
That meant that for the duration of each net 
session the link operator would be making 
adjustments, particularly to filter and Receiver 
Incremental Tuning (RIT) controls for dealing 
with noise and/or slightly detuned SSB sta-
tions. We also became aware of the key-up/
key-down delays associated with VoIP, and 
the necessity for all stations to pause between 
transmissions — something net control would 
have to enforce. Further, since VoIP stations 
can’t easily “drop-in” their call sign (because 
of the key-down delay) we needed to find a 
way to equitably manage the check-in process. 
We decided that the NCS, while operating a 
sideband radio, would also connect his/her PC 
to the Net’s link node and watch (versus “lis-
ten”) for EchoLink stations waiting to be rec-
ognized. VoIP operators wouldn’t be required 
to shout their call sign; simply connecting to 
W2GJW-L would check you in.

After several practice nets we felt pre-
pared to debut EchoLink as a feature of the 
Millennium Net. Announcements posted 
on our Web site and in the Yahoo EchoLink 
Radio Group (groups.yahoo.com/group/
ECHOLINK-RADIO/) helped get the 
word out. The first few weeks of our VoIP-
enabled net weren’t without problems. 
Long-windedness, mostly from the sideband 
stations, triggered time-outs at W2GJW-L and 
to repeaters whose operators had linked to 
us. We struggled with intermittent connection 
dropouts when there were more stations linked 
than our Internet bandwidth could handle.

In Cooperation There are 
Solutions

These were simple to overcome. Those 
checking-in, about half of whom were VoIP, 
were patient and helpful — reflective, per-

been hard not to notice the growing number of 
articles and online forums (there’s at least one 
dedicated book1) that discuss VoIP in Amateur 
Radio terms. Like all technologies today, ours 
has been adapted to live, at least partially, in 
the Internet space. And once again, our ham 
tickets gave us a unique privilege to play with 
this cool stuff on our own terms. 

Look for us Wednesday nights, 9 PM 
Eastern Time (0200Z, Thursday), on 
50.135 MHz. Or visit our Web site for node 
details.

1J. Taylor, K1RFD, VoIP: Internet Linking for 
Radio Amateurs (Newington: ARRL, 2004). 
Available from your local ARRL dealer, or from 
the ARRL Bookstore, ARRL order no. 9264. 
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’s 6 meter radio, connected to a popular sound card interface, is used for SSB/
EchoLink operation.

RAY JACOB, W2RJJ

haps, of when EchoLink was new to them. 
It took just occasional reminders from the 
net control to get everyone comfortable with 
limiting their talk-time; we asked for 3 min-
utes or less transmit time, and the time-outs 
decreased dramatically as a result. The fre-
quency of dropped connections also dimin-
ished after Gary upgraded the link’s Internet 
pipe. Soon we were listening to comfortable, 
trouble-free exchanges between SSB and 
EchoLink operators, and as we welcomed all 
the new stations from ham cyberspace, we 
could finally award ourselves a measure of 
success. In a few weeks, my own net control 
skills would adapt. I got better at fielding sta-
tions calling me on the radio while acknowl-
edging EchoLink stations appearing on the 
PC. That juggling act seemed, at first, a little 
overwhelming. It’s easier now.

Our Millennium Net has been EchoLink-
enabled for a year now, so it’s a good time to 
reflect on what we’ve gained. The obvious 
benefit is the Net’s reach to a wider audience. 
EchoLink has brought us check-ins from all 
corners of the USA and that’s added value 
to our net experience. Certain topics, like 
weather emergency nets and 6 meter DXing, 
lend themselves particularly well to regional 
perspectives. 

We’ve seen the local benefit, too. Some 
of our sideband regulars now use EchoLink 
as an alternative when television interference 
(TVI) or poor band conditions make checking 
in by radio difficult or impossible. 

The biggest gain, though, may be personal. 
This project exposed us to a new dimension 
for operating. In the last several years, it’s 

Ray Jacob, W2RJJ, was first licensed in 1996 
and holds a General class ticket. An avid key 
collector and CW enthusiast, he also enjoys 
the integration of Amateur Radio and com-
puters and has written on the subject several 
times for Popular Communications and CQ 
magazines. Ray works for the City of New York 
as an Information Technology Manager, where 
he oversees network design and administra-
tion for a large agency. He is a member of the 
ARRL. You may write to him at 633 Johnson 
Ct, Teaneck, NJ 07666-4218 or e-mail him at 
w2rjj@arrl.net.
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Hams Across the Nation Respond to Calls 
for Assistance

Springtime, best known for sunshine, 
flowers and maybe a rain shower or two, 
brought more to the table in 2008: Fires, 
tornadoes and flooding. From Florida to 
Wisconsin, severe weather raged across the 
country and Amateur Radio operators were 
quick to respond to the calls for help.

Fires in Florida
Amateur Radio operators in Brevard 

County, Florida responded in a support role 
during a recent spate of wildfires that rav-
aged the towns of Palm Bay and Malabar. 
The fires, all of which were deemed suspi-
cious by fire authorities, began on May 11. 
Dubbed the “Mother’s Day Fires,” they 
burned close to 13,000 acres in southern 
Brevard County. Located about 25 miles 
east of Orlando, Brevard County is home 
to Kennedy Space Center, site of NASA’s 
space shuttle launch area.

John Weatherly, AB4ET, and Clayton 
Bennett, KA4NHW, manned a 2 meter sta-
tion in a shelter set up by the American Red 
Cross. Additionally, the Brevard Emergency 
Amateur Radio Services (BEARS) donated 
the use of their mobile command center 
to public safety agencies. The command 
vehicle, dubbed BEARS-I, was obtained 

through a $100,000 grant from the State 
of Florida. The interior was designed and 
built by a group of Amateur Radio operators 
from local Brevard County clubs that are 
members of BEARS. BEARS-I is outfitted 
with Brevard County 800 MHz public safety 
radios and amateur equipment.

BEARS-I was used as a command post in 
the weeklong operation. The Palm Bay Fire 
Department, the Palm Bay Police Depart-
ment, ARES and Florida Power and Light 
manned the four operating positions. The 
unit was put in place at Bayside High School 
when the fires started; it was relocated the 
next day to the US Air Force tracking station 
that became the new command center, as 
well as the staging area for trucks and teams 
from other counties. BEARS-I was used as 
a self-contained command center around the 
clock for over five days

According to official sources, the Moth-
er’s Day fires destroyed more than 30 homes 
with an estimated value of $5.6 million, and 
damaged almost 250 residences. A man is in 
custody on three counts of intentional burn-
ing of lands after witnesses reported seeing 
him light several small fires one night that 
were quickly extinguished. According to 
authorities, the investigation continues into 

whether the suspect set 
all the fires, or if others 
were involved. — Some 
information provided by 
Jan Heise, K4QD, and 
Dan Fisher, AI4GK

Tornadoes in 
Colorado

On May 22 at ap-
proximately noon MDT, 
a large tornado touched 
down in northern Colo-
rado near the town of 
Windsor. Windsor, with 
a population of nearly 
19,000, is located ap-
proximately 10 miles 
southeast of Fort Collins 
and 50 miles north of 
Denver. According to 
ARRL Colorado Sec-

tion Manager Jeff Ryan, KØRM, initial 
reports indicated that there was the pos-
sibility of extensive damage. Ryan said that 
Colorado ARES District 10 was activated 
and David Markham, WØCBI, the Colorado 
Section Emergency Coordinator, monitored 
the situation.

The funnel cloud, accompanied by 
golf-ball sized hail, blackened the skies 
over Windsor as it knocked down power 
lines, shredded crops in fields outside the 
city and blasted whole neighborhoods; the 
southeast side of town was hit the worst by 
the storm. “It will be a long time before the 
town recovers from this,” Windsor Mayor 
John Vasquez said.

Ryan said reports indicated the Windsor 
tornado was just one of several that swept 
across northern Colorado and part of Wyo-
ming: “The storm resulted in one fatality, 
and more than 100 people were treated 
on the scene for some type of injury with 
another 18 people treated at area hospitals. 
Damage is widespread and includes homes 
and business in Weld and Larimer Counties. 
We also received damage reports from the 
smaller towns of Gilcrest and Platteville.”

The Weld County Sheriff’s Office report-
ed that the lone fatality, Oscar Manchester, 
52, a US Marine and Vietnam veteran, was 
killed in a recreational vehicle that was de-
stroyed in the storm at a campground west of 
Greeley, about 60 miles north of Denver.

Colorado ARES District 10 Emergency 
Coordinator Randy Long, WØAVV, reported 
that 31 operators provided communications 
service to the Emergency Operations Center 
and Fire Department in Windsor, the Weld 

COURTESY OF THE DENVER POST

DAN FISHER, AI4GK

Amateurs and members of the Palm Bay fi re and police 
departments, as well as staffers from Florida Power and 
Light, man the command post in side BEARS-I, the Brevard 
Emergency Amateur Radio Services mobile command vehicle.

Roofs were blown off and some buildings 
were leveled by a tornado in Windsor, 
Colorado on May 22.

HAPPENINGS

S. Khrystyne Keane, K1SFA  ARRL News Editor  k1sfa@arrl.org
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County Emergency Operations Center, the 
Larimer County Emergency Operations 
Center, the City of Loveland Emergency Op-
erations Center, the Loveland Mobile Com-
mand post and two Red Cross shelters.

“On the day after the storm, the town 
was still without power and remained so 
until local utilities completed a survey of 
electrical transmission lines in the affected 
area. This took a couple of days,” Ryan 
said. “A mandatory evacuation for sections 
of Windsor was in effect due to gas leaks 
and downed power lines. The National 
Guard was on duty and was responsible for 
escorting emergency responders in and out 
of the area.”

Colorado Governor Bill Ritter ordered 
the National Guard to aid rescue and 
cleanup efforts. He visited the town Thurs-
day evening, saying the number of homes 
damaged was “significant” and declared a 
state of emergency for Weld County. Rep-
resentatives from FEMA were on the scene 
conducting damage assessments. 

One day after the storm, Markham placed 
an additional 15 Amateur Radio operators 
in Larimer and Weld County on standby in 
anticipation of an overnight shift; he also 
requested adjacent districts to prepare in sup-
port of the ongoing operations if necessary.

Windsor, Fort Collins and Loveland lie in 
the shadow of the Rocky Mountains, where 
the Great Plains give way to steep hills. “It’s 
very unusual to see [a tornado like] this by a 
mountain range. It’s kind of a freak thing,” 
said Captain Steve Fleming of the Poudre 
Fire Authority.

Ryan said that at the peak of the ARES 
operation, “Colorado ARES District 10 had 
55 operators supporting emergency response 
and relief efforts in the aftermath of the tor-
nado that touched down near Windsor.”

Flooding in the Midwest
When severe thunderstorms started to 

threaten the Midwestern United States 
with tornadoes, hail, severe lightning and 
rain starting on June 4, state agencies were 
quick to call on Amateur Radio operators 
for assistance.

The Indiana Department of Homeland 
Security (IDHS) activated ARES members 
to help out with communication efforts, pro-
viding radios for those amateurs who offered 
to help. ARRL Indiana Section Emergency 
Coordinator Tony Langer, W9AL, said hams 
were instrumental in many ways, including 
assisting in Emergency Operations Centers, 
sand bagging, helping out in shelters and 
even aiding in rescue efforts. This storm 
brought 12 confirmed tornadoes to 11 
Indiana counties, with some communities 
reporting up to 11 inches of water, Langer 
said. Four people perished in the storms.

In a call put out to Amateur Radio opera-
tors on June 8, IDHS said, “The flood waters 
have impacted several counties here in In-
diana severely. Ham Radio operators have 
been operating continuously since activated 
and are growing weary. Some counties do 
not have a vast amount of active hams to 
relieve these tired operators.” Specific areas 
needing amateur assistance were overnight 
relief operators at the Bartholomew County 
EOC, as well as the EOC and three shelters 
in Columbus County.

Marion County (Indiana) Emergency 
Coordinator Mike Palmer, N9FEB, called 
on ARES members in his area to help out. 
“People might think, ‘Why not just use tele-
phones or cell phones?’ Well, many phones 
are not working down there at this time. 
With the high waters, electric transformers 
are out all over; even those servicing cell 
towers are out. Even with today’s technol-
ogy, we find ourselves looking at ham radio 
to assist. If you can spare a few hours or an 
entire evening, please consider helping.” 

Indiana Governor Mitch Daniels called 
in the United States Coast Guard to assist in 
evacuations and rescues. The Coast Guard 
responded by sending two helicopters to 
the state along with boats and personnel. 
The Indiana National Guard was called out 
to assist in evacuation and direct traffic and 
enforce road blocks on the many flooded 
roads.

Torrents of rain also brought flooding 
to Wisconsin. On June 9, five counties had 
requested aid from Amateur Radio opera-
tors, ranging from backup communications 
to disaster assessment and flooding com-
munications. One county called on ARES 
members to provide patrols of the flooded 
areas overnight during the latter part of the 
week. ARRL Wisconsin Section Emergency 
Coordinator Bill Niemuth, KB9ENO, said 
about 80 ARES members were activated and 
another 500 hams provided weather spot-
ting information to the National Weather 
Service. — Information provided by ARRL 
Indiana Section Emergency Coordinator 
Tony Langer, W9AL, and ARRL Wisconsin 
Section Manager Don Michalski, W9IXG

HAMS HEAD INTO SPACE 
On Saturday, May 31, the space shuttle 

Discovery launched into the heavens carry-
ing a crew of one Japanese and six American 
astronauts to the International Space Station 
(ISS); of the seven crew members, two are 
Amateur Radio operators. NASA’s Greg 
Chamitoff, KD5PKZ, is the ISS Flight En-
gineer and Science Officer on Expedition 
17 and will spend six months living and 
working onboard the ISS, returning home 
on Endeavour (STS-126), currently targeted 
for November 10. Japan Aerospace Explo-

ration Agency’s (JAXA) Akihiko Hoshide, 
KE5DNI, is a mission specialist.

Chamitoff will replace Garrett Reisman, 
KE5HAE, who arrived on the ISS in March; 
Reisman returned to Earth with Discovery. 
It is expected that this ISS Crew — Com-
mander Sergei Volkov, RU3DIS; Flight 
Engineer Oleg Kononenko, RN3DX, and 
Chamitoff — will conduct Amateur Radio 
on the International Space Station (ARISS) 
contacts while on the ISS.

This mission, STS-124 — the 123rd 
space shuttle flight and 26th shuttle flight 
to the ISS — docked with the ISS on June 
2. Discovery carries with it the second 
component of JAXA’s Kibo laboratory, the 
Japanese Pressurized Module (JPM). The 
37 foot, 32,000 pound JPM will be attached 
to the left side of the Harmony connecting 
node by shuttle and station crew members 
during a series of three spacewalks. The 
JPM will join the first component of Kibo, 

Greg Chamitoff, KD5PKZ

Garrett Reisman, KE5HAE

NASA

NASA
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the Japanese Logistics Module, which was 
launched on the last shuttle flight, STS-123 
on Endeavour, in March.

Kibo (which means hope in Japanese) is 
so heavy that only its primary set of avion-
ics systems can be launched inside it. The 
second set was launched in the logistics 
module delivered on STS-123 so that it 
will be available, if needed, when Kibo is 
activated. “Kibo is just a beautiful piece of 
work,” said lead shuttle flight director Matt 
Abbott. “I know the Japanese space agency 
had an element installed on STS-123, but 
this is really their pride and joy. This module 
is amazing.”

In addition to Kelly, Hoshide and 
Chamitoff, members of the STS-124 crew 
included Pilot Ken Ham and Mission Spe-
cialists Karen Nyberg, Ron Garan and Mike 
Fossum. Discovery returned to Earth on 
Saturday, June 14.

NATIONAL HURRICANE CENTER 
DIRECTOR JOINS WX4NHC 
ANNUAL TEST

On May 31, WX4NHC (www.wx4nhc.
org) — the Amateur Radio station at the 
National Hurricane Center (NHC) — held 
their annual Communications Test from 
1300-2100 UTC. According to WX4NHC 
Assistant Coordinator Julio Ripoll, WD4R, 
this annual test has two purposes: To verify 
that ham radio equipment will not interfere 
with any equipment at the NHC, and to en-
sure proper performance of Amateur Radio 
equipment at the NHC.

During the test, NHC Director Bill Read, 
KB5FYA, addressed the Amateur Radio 
community on the VoIP Hurricane Net and 
on the Hurricane Watch Net. Read spoke 
about the importance of Amateur Radio 
in hurricane-related disasters and thanked 
Amateur Radio operators for their support 
in past hurricanes. He encouraged hams to 
continue to provide that strong support as 
WX4NHC enters its 28th year of service and 
the 2008 Atlantic hurricane season begins. 
Read made several contacts with Amateur 

Radio operators during the test.
“We all know how important it is to 

maintain communications during a hur-
ricane to relay our hurricane warnings 
to those in the affected area which may 
have no other means to receive this vital 
information,” Read said. “We are also very
appreciative for the surface reports from 
those in the storm which add to our database 
and help our forecasters better visualize 
what is actually happening at the ground 
level in real time. As our own ham radio 
station, WX4NHC, celebrates its 28th year 
of volunteer service at the National Hur-
ricane Center, we extend our thanks to all 
ham radio operators that continue to support 
our mission to help save lives.”

Ripoll, calling the annual test “very suc-
cessful,” thanked all the amateurs involved 
and called on them for their support as the 
hurricane season starts up. During the test 
Ripoll and his crew also completed antenna 
work in preparation for the season.

Ripoll said that the WX4NHC Annual 
Station Test started very early on Saturday 
with three of the operators replacing the 
main HF dipole. “The dipole runs from the 
100 foot tower to the top of the Hurricane 
Center Building and was reinstalled with a 
better orientation so that the main effective 
lobes run southeast and northwest,” he said. 
“This will improve reception to the Carib-
bean, as well as the US Gulf area. It took 
three hours of bringing the dipole up and 
down to fine tune the SWR down to 1:1.2, 
but it was worth the effort. Stations monitor-
ing our antenna tests reported improvements 
of 3 to 6 dB at their locations. We are very 
happy with the results of this new antenna 
installation.”

It was good timing for the test as the 
2008 Atlantic hurricane season started on 
the same day, albeit one day earlier than 
it was scheduled: Tropical Storm Arthur 
formed from the remnants of Pacific Tropi-
cal Storm Alma over Central America. Ar-
thur did weaken, but was responsible for 
very heavy rains and flooding over portions 
Guatemala, Honduras, Belize and Mexico. 
This is the second straight year in which a 
tropical system formed prior to the start of 
the Atlantic hurricane season.

WX4NHC made 346 contacts during this 
event: 291 on HF and 55 on EchoLink/IRLP. 
They heard from 23 states and US territories, 
as well as such foreign locales as Bermuda, 
Curacao, Jamaica, Cuba, Honduras, Estonia 
and Canada.

“The WX4NHC Coordinators and Op-
erators extend their thanks to all ham radio 
operators that participated in our Annual 
Station Test,” Ripoll said, “and look forward 
to your continued support during the hur-
ricane season.’

NEW NAME, LOOK, FOR ARRL 
CONTEST E-LETTER

The ARRL Contest Rate Sheet got a 
new look and name in June. Now known 
as the ARRL Contest Update — News and 
Techniques for the Active Operator, the 
biweekly e-letter offers a useful source of 
timely information for both the active and 
casual contester. The Contest Update in-
cludes information about events during the 
following two-week period, time-sensitive 
news items, upcoming deadlines, and other 
news of interest to contesters.

The Contest Update will be sent out in 
a combined HTML and text-only format 
(readers who prefer text-only will still be 
able to read it that way using most e-mail 
clients). The HTML format will present 
a more attractive newsletter that is easier 
to read, and photos and graphics will also 
be included for the first time. According 
to Contest Update Editor H. Ward Silver, 
NØAX, “We’re going to start slow with a 
limited amount of HTML snazziness and a 
few photos. Please bear with us during the 
growing pain period and soon the HTML 
version will seem like the old friend that the 
text-only version has become.”

To subscribe to the Contest Update, 
ARRL members first must register on the 
Members Only portion of the ARRL Web 
site. During registration, members will have 
an opportunity to sign up for e-mail delivery 
of various ARRL e-newsletters, such as The 
ARRL Letter and the Contest Update, as 
well as W1AW bulletins, and other mate-
rial. ARRL members may subscribe to the 
Contest Update by going to the Member 
Data Page. You must be logged in to the 
site to access this page. Scroll down to the 
section “Which of the following would you 
like to receive automatically via email from 
ARRL?” Check the box for “ARRL Contest 
Update (biweekly contest newsletter)” and 
you’re all set. ARRL e-letters are free for 
ARRL members.

ARRL WELCOMES YAESU 
AS PRINCIPAL SPONSOR OF 
LOGBOOK OF THE WORLD 
WEB SITE 

The ARRL welcomes Yaesu as the prin-
cipal sponsor of the Logbook of The World 
(LoTW) Web site. LoTW is a repository of 
log records submitted by users from around 
the world; when both participants in a 
QSO submit matching QSO records 
to LoTW, the result is a QSL that can be 
used for ARRL award credit. With almost 
21,000 amateurs registered on LoTW, 

Bill Read, KB5FYA, Director of the National 
Hurricane Center, addresses the Amateur 
Radio community during the WX4NHC 
Annual Station Test.

JULIO RIPOLL, WD4R
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In Brief
• New Section Managers in Place July 1: In the only contested Section Manager race this 
spring, Paul Eakin, KJ4G, was elected as the ARRL Northern Florida Section Manager with 
430 votes. Dale Sewell, W4NBF, received 385 votes, and Carl Zelich, AA4MI, received 
370 votes. Ballots were counted May 20 at ARRL Headquarters. Eakin’s two-year term 
begins on July 1; he will be stepping into the office that has been held by Rudy Hubbard, 
WA4PUP, since 1990. Hubbard has served nine continuous terms of office. A Life Member 
of ARRL, Eakin is from the Tallahassee area and he has been a licensed radio amateur 
since 1969. He has a strong background in Emergency Communications and many years of 
emergency service experience. The ARRL Northern New Jersey Section is getting a new 
Section Manager starting on July 1, as well: Richard Krohn, N2SMV, of Manalapan, will 
be taking over the reins from Bill Hudzik, W2UDT, who has served as Section Manager 
since 2001. The following incumbent ARRL Section Managers did not face opposition and 
were declared elected for the next two year terms of office beginning July 1: Tom Ciciora, 
KA9QPN (Illinois); Bill Woodhead, N1KAT (Maine); Bonnie Altus, AB7ZQ (Oregon); Bill 
Dale, N2RHV (Santa Clara Valley); Paul Gayet, AA1SU (Vermont), and Don Michalski, 
W9IXG (Wisconsin). Nominations for the Indiana Section Manager position have been 
resolicited for an 18-month term of office beginning in January 2009. Please see the SM 
Nomination Notice for information.

•  First ARRL Book Published in China: The first of several 
ARRL books has been translated and published by Posts and Tele-
communications Press (PTPress) of Beijing, People’s Republic of 
China. Getting Started with Ham Radio by QST Editor Steve Ford, 
WB8IMY, will be available for purchase in China next month. 
Other ARRL books to be translated and published in the PRC 
include The ARRL Handbook, ARRL Antenna Book, Experimental 
Methods in RF Design, Understanding Basic Electronics and Ham 
Radio on the Move. Posts and Telecommunications Press is one 
of the largest Chinese print and electronic media publishers. It 
is a specialized publishing house operating under the manage-
ment of the Ministry of Information Industry. At present, PTPress annually publishes 3600 
book titles in 10 categories such as communications, computers, electronic and electrical 
engineering technology. Getting Started with Ham Radio was translated and adapted for its 
Chinese audience by Zhang Hong, BG1FPX.

more than 170 million QSL records have 
been entered into the five year old system, 
resulting in more than 13.4 million QSL 
records.

“Yaesu is absolutely delighted to be the 
Principal Sponsor supporting the extreme-
ly popular ARRL 
Logbook of The 
World Web site,” 
said Yaesu’s Ex-
ecutive Vice Presi-
dent for Amateur 
Radio Sales and 
Marketing Dennis 
Motschenbacher, K7BV. “It provides Yaesu 
with an opportunity to serve the Amateur 
Radio community. We hope LoTW users 
will note our support and judge this action 
for what it is intended to be — a ‘Thank 
You’ to the thousands of avid DXers and 
other active operators worldwide.” In return 
for its sponsorship of the LoTW Web site, 
Yaesu will receive promotional consider-
ation in QST and on the LoTW Web site.

Motschenbacher said he understands 
that hams have felt the “pain” of postal 
price increases around the world: “I am cer-

tain that a huge number of hams have had 
to give up their dream of having prestigious 
ARRL certificates and plaques on their wall 
simply because they could no longer afford 
the postage costs associated with exchang-
ing QSL cards to verify contacts. Those 

QSO verifications 
are, however, abso-
lutely essential for 
maintaining the in-
tegrity of ARRL’s 
DXCC and other 
awards.  LoTW, 
with its global ac-

ceptance, now allows nearly everyone inter-
ested in the excitement that goes along with 
chasing DX and awards to provide most if 
not all of the required all-important QSO 
verifications without burdensome postage 
expenses. LoTW provides a very valuable 
service for both the individual users and 
ARRL.”

ARRL Chief Operating Officer Harold 
Kramer, WJ1B, thanked Yaesu for their 
ongoing support of the ARRL. “We look 
forward to working with them on the Log-
book of The World Web site,” he said.

SECTION MANAGER NOMINATION 
NOTICE

To all ARRL members in the Eastern Mas-
sachusetts, Missouri, Nebraska, New York 
City-Long Island, Northern New York, South 
Carolina, Southern New Jersey, West Central 
Florida and Western Pennsylvania Sections: You 
are hereby solicited for nominating petitions pur-
suant to an election for Section Manager (SM). 
Incumbents are listed on page 16 of this issue.

To be valid, a petition must contain the 
signatures of five or more full ARRL members 
residing in the Section concerned. Photocopied 
signatures are not acceptable. No petition 
is valid without at least five signatures, and 
it is advisable to have a few more than five 
signatures on each petition. Petition forms 
(FSD-129) are available on request from 
ARRL Headquarters but are not required. A 
sample nomination form is available on the 
ARRL Web site, www.arrl.org/FandES/field/
org/smterms.html#sample.

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 _________ 
Division, 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 immedi-
ately preceding receipt of a nominating petition. 
Petitions must be received at Headquarters by 
4 PM Eastern Time on September 5, 2008. If 
more than one member is nominated in a single 
Section, ballots will be mailed from Headquar-
ters on or before October 1, 2008, to full mem-
bers of record as of September 5, 2008, which is 
the closing date for nominations. Returns will be 
counted November 18, 2008. Section Managers 
elected as a result of the above procedure will 
take office January 1, 2009. 

If only one petition is received from 
a Section, that nominee shall be declared 
elected without opposition for a two-year term 
beginning January 1, 2009. If no petitions 
are received from a Section by the specified 
closing date, such Section will be resolicited 
in the January 2009 QST. A Section Manager 
elected through resolicitation will serve a term 
of 18 months. Vacancies in any Section Man-
ager’s office between elections are filled by the 
Membership and Volunteer Programs Manager.  
— David Patton, NN1N, Membership and 
Volunteer Programs Manager

SM Nomination Resolicitation
Since no nomination petitions were re-

ceived for the Indiana Section Manager elec-
tion by the nomination deadline of March 7, 
2008, nominations are hereby resolicited. See 
above for details on how to nominate.
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If you’re a full ARRL member in one 
of the following five divisions and are in-
terested in playing a part in the League’s 
democratic organization, here’s the op-
portunity. Nominations are open for 
the offices of director and vice director 
for the 2009-2011 term in the Atlantic, 
Dakota, Delta, Great Lakes and Midwest 
divisions.

ARRL Divisions
The policies of the League are estab-

lished 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 8, 2008. 
There are separate forms for director and 
vice director nominations.

2. Submit petition with statement of 
eligibility and willingness to serve. Offi-
cial 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, willing-
ness to run and willingness to assume the 
office if elected. These documents must be 

filed with the secretary no later than noon 
Eastern Time on Friday, August 15, 2008. 
Only original documents can be accepted; no
facsimiles of any kind are acceptable. On 
Monday, August 18, 2008, 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, 
August 29, 2008, 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 certify 
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 Coy Day, 
N5OK — Chair, Frank Fallon, N2FF and 
Greg Sarratt, W4OZK.

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, resigna-
tion, recall, removal outside the division or 
inability to serve, careful selection of candi-
dates 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, 2008, 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 outside 
the ARRL division they consider home 
may have voting privileges by notifying the
Secretary prior to September 10, 2008, 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 and Midwest divisions but your 
QST goes elsewhere, let the ARRL Secretary 
know as soon as possible, but no later than 
September 10, 2008, 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 — Jay Bellows, KØQB and 
Greg Widin, KØGW

Delta — Henry Leggette, WD4Q and 
Karl Bullock, WA5TMC

Great Lakes — Jim Weaver, K8JE and 
Gary Johnston, KI4LA

Midwest — Bruce Frahm, KØBJ and 
Cliff Ahrens, KØCA

For the Board of Directors:

May 19, 2008

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, 2009.

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. No person is eligible 
whose business connections are of such 
nature that his or her influence in the affairs 
of the League could be used for his or her 
private benefit or would materially conflict 
with the activities or affairs of the League. 
The primary test of eligibility under this por-
tion of the Article shall be full compliance 
with the Articles, Bylaws and Rules and 
Regulations of the League relating to ethics, 
elections and conflicts of interest. 

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 Committee. Other wise, bal-
lots will be sent to all full members of the League 
in that division who are in good standing as of 
September 10, 2008. (You must be a licensed 
radio amateur to be a full member.) The ballots 
will be mailed not later than October 1, 2008 
and, to be valid, must be received at HQ by noon 
Eastern Time on Friday, November 21, 2008. 
A group of nominators can name a candidate 
for director or vice director, or both, but there 
are no “slates,” as such. Each candidate ap-
pears on the ballot in alphabetical order. If 
a person is nominated for both director and 
vice director, the nomination for director will 
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PUBLIC SERVICE

Steve Ewald, WV1X  Public Service Specialist  sewald@arrl.org

Jim Cook, W8WKE, w8wke@arrl.net and
Carolyn Ross, KE5HRP, 
carolynross1212@sbcglogal.net 

The Jalapeño 100 Bike Ride

Located in San Benito at the very tip of 
Texas, the Fun-N-Sun Senior RV Resort 
is home to the Fun-N-Sun Amateur Radio 
Club. During the winter months, the club is 
highly active because of the infl ux of “Winter 
Texans,” retirees from the northern states and 
Canada who travel south to escape the biting 
cold temperatures and enjoy the mild tropi-
cal temperatures of the Rio Grande Valley. 
Many of the club members are relatively new 
hams who received their license after they 
retired. The club meets once a week during 
the winter months. 

The club provides technical and emer-
gency expertise to the Fun-N-Sun Resort 
and the community at large. The club’s 
members teach Amateur Radio classes and 
certifi ed members administer tests to those 
applying for licenses. They installed a radio 
and antenna at the park to establish a system 
for communicating vital information in the 
event of severe weather conditions. Many 
club members are trained as SKYWARN 
spotters and are certifi ed for all types of 
emergencies.

A Traditional Public Service Event
Five years ago, the club was asked to 

provide communications for the Annual 
Jalapeño 100 Bike Ride in Harlingen, Texas. 

This would require members to provide in-
stant emergency contact by radio during the 
entire 100 miles of the ride. Proceeds from 
the event benefi t the Harlingen Boys and 
Girls Clubs and other worthy local programs. 
The club discussed the request and voted to 
support the event. Many of the club members 
had never participated in an event like this or 
had even checked into a net. Immediately, a 
weekly net was initiated to train club mem-
bers in proper net operation.

The sponsors of the local STARS repeater 
system offered the use of their repeater sys-
tem for the event. The usual users of this re-
peater were highly cooperative and refrained 
from using it during the bike ride.

This popular bike ride is now in its 18th 
year. The Jalapeño 100 Bike Ride consists 
of a 12, 25, 50, 62.5 and 100 mile rides. 
The course for the February 16, 2008 event 
routed all riders north until they arrived at 
the designated turnaround point for their par-
ticular ride and then turned them south back 
to the starting point. Riders eagerly took 
advantage of the 10 rest stops along the route 
where local volunteer groups provided tables 
with water, fruit and sandwiches. There were 
a total of 535 riders in the 2008 ride.

One or two hams were stationed at each 
rest stop and a net control station was at the 
start/fi nish point. In addition, hams rode in 
three SAG (Safety and Gear) vehicles and 
one ham acted as “tail-end Charlie” to follow 
the last riders to signal when to shut down 

the rest stops. One ham operator served as 
backup for any rest stop or net control.

Kelly Roberts (Event Coordinator) coor-
dinated the rest stops and SAG vehicles from 
her SAG vehicle as she viewed fi rst hand 
exactly what was happening in the fi eld. 
She used a combination of cell phone and 
Amateur Radio for communications. This 
proved to be an excellent blend that worked 
extremely well.

Usually the radio communications were 
routine, such as the check-in when hams 
were in position and confi rming that all 
volunteers had arrived at their stations. The 
radios were used for general information and 
were required at all points on the route. Oc-
casionally, there were calls about equipment 
problems or riders needing air in their tires. 
Toward the end of the ride, there were calls 
requesting a SAG vehicle to take bikes and 
their riders back to the starting point.

Windy Conditions for 2008
The morning of the 2008 ride began with 

mild weather and with some wind out of the 
south. Winds are common at this time of the 
year in southern Texas. As the riders turned 
south for the return trip, the wind started to 
increase. It was later learned that 44 mi/h 
sustained winds with gusts up to 52 mi/h 
were recorded in the ride area.

The SAG vehicles found many of the rid-
ers pushing their bikes because the wind was 
too strong for them to ride. Many wanted 
transportation back to the start/fi nish line. 
There were more riders than could be ac-
commodated in only three SAG vehicles and 
Kelly did not want all of the vehicles off the 
route at the same time. Since most of the rest 
areas with tired riders were 20-30 miles from 
the start/fi nish point, she directed the SAG 
vehicles to start hauling bikes and riders to the 
nearest rest stop while she tried to arrange for 
additional vehicles to move them to the start/
fi nish point. The radio operators at each rest 
stop reported the number of riders needing a 
ride and updated the count when it changed.

Kelly used her cell phone to arrange for 
several Harlingen Parks and Recreation De-
partment pickup trucks to haul bikes and rid-
ers from the rest areas. Trucks were directed 
to the rest areas needing pickups based on 
current reports from the hams.

The Fun-N-Sun 
Amateur Radio 
Club gathers to 
celebrate after 
a successful 
Jalapeño Bike 
Ride.

BOB ROSS, KE5TRN
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When the winds became severe, vol-
unteers at the rest areas had to take down 
their dining fl ies and tables. Some of them 
left before all the riders had passed their 
rest stop.

The ARC hams remained steadfast at 
their posts during the severe winds, many 
being located near farm fi elds and being 
blasted by blowing sand. The club’s net 
control continued to operate when their 
dining fl y had to be taken down to keep it 
from blowing away. By following acceptable 
communications practices and techniques, 
they were able to assure riders they would 
be picked up, that transportation was on the 
way. All radio operators remained at their 

stations until all riders had passed or were 
picked up.

The Fun-N-Sun ARC has tripled in size 
over the past few years, and continues to add 
new members each winter season. Members 
say club membership provides the fellow-
ship of those interested in the hobby as well 
as the camaraderie of a great group dedicated 
to making the club grow and prosper.

The following Amateur Radio operators 
are club members or have provided support 
for one or more of the rides: Ted Berquam, 
KCØVTW; Louis Chmielowiec,  WB9BXE; 
Jim Cook, W8WKE; Sharon Cook, 
KC8TFN; Liz Cunningham, KD5RPA; Tom 
Cunningham, KD5ROZ; Don Dolin, 

KC9DIB; Lee Drake, W8QIL; Ed Fleck, 
KCØMPH (SK); Jack Hoard, KC9DHZ; 
Earl Holmes, VE3HEG; Sylvia Holmes, 
VE3HJN; Ron Hoopman, KBØVLI; Jodie 
Law, ABØEG; Steve Lepki, KD5GWV; Ron 
Maeder, KC2JGP; Dolores Maeder, 
 KC2KYN; Kaye Matousek, NØTMZ; Ed 
McCurdy, KD8BBX; Ron Morton, AC9RM; 
Bonnie Morton, KD5VMD; Richard “Doc” 
Orr, KDØDOC; Bob Pace, WA5CJG; Grant 
Pearce, W8GEP; Don Pratt, K5OKB; Bill 
Rauschenberg, KC9FRA; Harold Root, 
W9HLR; Bob Ross, KE5TRN; Carolyn 
Ross, KE5HRP; Pat Stotler, KBØTFK; 
Ralph Waddups, WA9IES, and Dee 
Waddups, KE5LSY.

What is the VIP Red Flag Patrol?
Paul Rios, KC6QLS
kc6qls@cox.net

I had the privilege to interview Roxanne 
Provaznik, Fire Prevention Specialist II with 
the California Department of Forestry and Fire 
Protection (CDF), also known as CAL FIRE. 
She is the person that activates the VIP Red 
Flag Patrols through Rich Beisigl, N6NKJ, 
Amateur Radio Liaison to CAL FIRE. He then 
gathers Amateur Radio volunteers to conduct 
the duties of Red Flag Patrol.

VIP Red Flag Patrol is short for Volunteers 
In Prevention Red Flag Patrol. A Volunteer In 
Prevention can be an Amateur Radio operator 
who drives around and provides additional 
eyes and ears for CAL FIRE. The volunteers 
report back to CAL FIRE by way of Amateur 
Radio. This has been going on since the start 
of the program. In 1976, a few years after the 
1970 Laguna Fire, Battalion Chief Doug Allen 
approached Art Smith, W6INI, about helping 
with Red Flag Patrols. These two men created 
the pilot program, which is now used statewide. 
They were the fathers of supplemental com-
munications who created the entire program 

by using private civilians/radio operators 
cooperating with CDF. Also, they started the 
animal rescue program and both programs are 
now used state wide.

Roxanne has been with CDF 27 years. She 
runs the Volunteer Prevention Program.

Question: What is the origin of Amateur 
Radio in Red Flag Patrol?

“During holiday patrols like the 4th of July 
or Labor Day where a lot of people with days 
off gather, the potential for fi res is greater 
and so we patrol. There are three types of 
patrols that we have and the law enforcement 
patrol is very low key. We put you out there 
in civilian clothes being our eyes and ears in 
key locations to write down personal descrip-
tions, vehicle descriptions and gather as much 
information as you can in a very inconspicu-
ous way. When people are off work and fi re 
potential is high, we have a ‘high visibility’ 
and ‘see and be seen’ type of thing called our 
Holiday Patrols — such as the 4th of July. The 
Red Flag Patrol is sort of a weather driven 
event — wind driven. Typically, we get our 
high winds from September through April and 
we get winds with high temperatures with low 

humidity, so the slightest spark can start a fi re. 
So if we can have the radio operators out there 
in the back country and spot the fi res quickly, 
we can respond to them and send everything 
we have but the kitchen sink and stop them 
before we get another Cedar Fire. The goal is 
to get the fi re spotted and responded to at an 
early stage, and this is where Amateur Radio 
operators fi t in. 

“We have eight baskets for Amateur Radio 
operators. In the baskets are binoculars so we 
can look for smoke and behaviors that may 
start fi res. We have handheld Kestrel Weather 
Meters so we can check the weather conditions 
and log them. We have fi rst aid kits, if anyone 
does happen to get injured. We also have ice 
chests so they can have ice and cold water. We 
have compasses so they can fi gure out where 
they are and where the smoke is relative to their 
position. We have forms so they can answer 
all the questions that I am going to be asking 
them as far as how big the fi re is, what color is 
the smoke, so they can get all those questions 
answered when they get on the air so we can 
get the resources out to them quickly.”

Question: Do you have a story about 
Amateur Radio?

“We have been very fortunate that we have 
had very quiet patrols, which is exactly what 
we want. We did have an F14 [jet] crash west 
of Highway 67, and I believe it was one of the 
Amateur Radio operators that called it in. So 
we were able to get our resources out there, the 
Navy was able to get their resources out there 
to the scene, and that is the whole idea — to 
identify what is happening and get resources 
out there to respond quickly.”

Question: When a fi re is in progress, what 
jobs do Amateur Radio operators do?

“An Amateur Radio operator’s job is to 
help with communications. In the good old 
days, CDF only had one or two frequencies and 
they were overtaxed. We used Amateur Radio 
operators in various positions to help with the 

An exhibit at the 
California Fire Media 
Center shows the 
equipment that 
fi refi ghters use.

PAUL RIOS, KC6QLS
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overload. Due to better cell phones and better 
radios, we have better communications. But 
what we do now is have supplemental com-
munication but just on the information side of 
it. So basically at base camp, we put an operator 
with the team information offi cer and an opera-
tor with every single fi eld information offi cer 
and they can communicate back quickly. So 
when I have a rumor or a question I can get 
a hold of them and so when we are getting a 
whole lot of questions at the information center 
and a header coming up, we can get answers. 
Amateurs help us focus on communications 
back to base and give timely accurate infor-
mation. Cell phones don’t always work, but 
radios are effective. Also, because what you 
do is listen to radios, there are people available 
listening whereas with cell phones we could 
end up having to leave voice mails, and so we 
don’t have that quick effective communication 
like the radios have.”

Question: So how does the callout work?
“When winds are blowing county wide, 

temperatures are up, humidity is low and condi-
tions are right for a fi re that is when we know 
we need it. I will call Rich Beisigl, N6NKJ, 
because he is the Red Flag Patrol VIP Coor-
dinator and then it is out of my hands. He will 
make the phone calls. It’s a one stop shopping. 
I make one phone call and Rich coordinates all 

Celebrating 50 Years on the Air
Jim Baughman, WB4DLD, South Carolina SSB Net Manager

On April 7, 2008, the South Carolina Single Sideband net celebrated the 50th 
anniversary of the net. What a great milestone to be reached indeed. Surely those 
fi rst organizing the net back in 1958 did not consider the possibility of it continuing 
50 years. And, a great debt of gratitude and thanks are owed to all of those over 
the years that have kept it going. 

Many friendships have been formed over the course of these 50 years. The 
service to the National Traffi c System has been an important one. The fi rst Ses-
sion was called on April 7, 1958, with a total of eight stations checking in. This 
was an exciting start for a group of amateurs embarking on a new mode of opera-
tion, single sideband. These eight amateurs would never dream of 200 stations 
checking into the same net 50 years later.

And to make this Session of the SC SSB Net even more special, this 50th 
Anniversary net was called into session by Net Control Station Randy Collins, 
KG4KO, from Ladson, South Carolina. And why would this session be special? 
Well, Randy is blind. Many stations would be expected to check in on this special 
occasion, but Jim Baughman, WB4DLD, Net Manager, never doubted Randy’s 
ability to log each and every station calling in. The net began at 7 PM on 
3.915 MHz. Two hours later, Randy had logged 200 stations. Wow, what a 
tribute to Amateur Radio as having been demonstrated by Randy.

Congratulations to the South Carolina Single Sideband Net and thanks for a 
great 50 years. It is a milestone to be proud of.

the operators to work together. I call Rich and 
he makes everything happen. Then all we sim-
ply do is just get people where we need them, 
resources where we need them, etc. So it works 

out very nicely. You guys handle the radios. 
Ken Tagami, WA6BCC, did it before Rich, and 
we are extremely happy with all of the good 
service we have gotten over the years.”

Field Organization Reports
Public Service Honor Roll
May 2008
This listing is to recognize radio amateurs whose public service 
performance during the month indicated qualifi es for 70 or 
more total points in the following 6 categories (as reported to 
their Section Managers). Please note the maximum points for 
each category: 
1) Participating in a public service net, using any mode. 
—1 point per net session; maximum 40.
2) Handling formal messages (radiograms) via any mode. 
—1 point for each message handled; maximum 40.
3) Serving in an ARRL-sponsored volunteer position: ARRL 
Field Organization appointee or Section Manager, NTS Net 
Manager, TCC Director, TCC member, NTS offi cial or ap-
pointee above the Section level. —10 points for each position; 
maximum 30.
4) Participation in scheduled short-term public service events 
such as walk-a-thons, bike-a-thons, parades, simulated emer-
gency tests and related practice events. This includes off-the-
air meetings and coordination efforts with related emergency 
groups and served agencies. — 5 points per hour (or any portion 
thereof) of time spent in either coordinating and/or operating in 
the public service event; no limit.
5) Participation in an unplanned emergency response when 
the Amateur Radio operator is on the scene. This also includes 
unplanned incident requests by public or served agencies for 
Amateur Radio participation. — 5 points per hour (or any por-
tion thereof) of time spent directly involved in the emergency 
operation; no limit. 
6) Providing and maintaining a) an automated digital system 
that handles ARRL radiogram-formatted messages; b) a Web 
page or e-mail list server oriented toward Amateur Radio public 
service —10 points per item.
Amateur Radio stations that qualify for PSHR 12 consecutive 
months, or 18 out of a 24-month period, will be awarded a cer-
tifi cate from Headquarters upon written notifi cation of qualifying 
months to the Public Service Branch of the Membership and 
Volunteer Programs Department at ARRL HQ.

Section Emergency Coordinator Reports
May 2008
The following ARRL Section Emergency Coordinators reported: 
AL, AZ, CT, EMA, EWA, KS, KY, GA, IN, MI, ME, MO, NC, 
NNJ, NM, NTX, NV, OH, OR, SFL, SJV, SV, TN, VA, WPA, 
WTX, WV.

Section Traffi c Manager Reports
May 2008
The following ARRL Section Traffi c Managers reported: AK, 
AL, AR, AZ, CO, EB, EMA, ENY, EPA, EWA, GA, IL, KS, KY, 
LA, MI, MN, MO, MS, NC, NH, NNJ, NFL, NTX, OH, OK, OR, 
SC, SD, SFL, SJV, SNJ, STX, TN, UT, VA, WCF, WI, WMA, 
WTX, WV, WY.

The following station achieved BPL with originations plus 
deliveries: K8LJG 119.

The following station qualifi ed for PSHR in previous months but 
were not recognized in this column: (Apr) W2MTA 319, N9GDK 
232, KQ4M 188, K4IGH 152, WB8ZGM 126, KJ4CTP 121, N9II 
120, N4MEH 100, KI4MXY 79, KA4LRM 85.

520
W7TVA

475
WW6CC

460
KB5ILY

445
KI4GWC

364
W2MTA

363
KI4GEM

354
KD1SM

334
KI4KWR

319
KT5SR

305
WB7WOW

285
KB9KEG

264
K4SFM

260
KB2RTZ

255
K7EAJ

250
KØIBS

242
WB8RCR

238
AC8AL

237
KC8NTE

232
W2KFV

229
WA4UJC

224
WD9FLJ

196
NY3H

186
K4GR

180
N5KWB

176
KK1X

175
W4CAC
K8RDN

170
WA2BSS

167
KC2NXC

165
KE5HYW
WC5M

161
W7JSW

160
KD1LE
N1UMJ
KGØGG

155
W1PLW

154
K2RRM

152
W2DWR
W2SFD

150
W5ESE
K9LGU
WB5ZED

149
KØBLR

148
WB2WAK

145
W4DNA

144
N5NVP

142
K7BC

140
K7BFL
KK3F

137
N9DGK

136
WB2KNS
KI4QAU

135
NN7H
AA3SB
W3YVQ
WB9JSR

130
W4FAL
N2QZ
K8MFK

127
K4JRU

125
N8IO
N2GJ
KB2EV
AC8AR

123
W4ZJY

121
WØSJS
W5PY

120
W7IG
K4IWW
W8UL
N1LKJ
W1GMF
KW1U
K1YCQ
W1CAR
KK5GY
KA4FZI
KC5OZT
KJ6T
WØLAW
AG9G

116
W2DSX

115
N2RQ
WD8JAW

112
KD4NS

111
KD5ITA

110
N7XG
N7YSS
W2EAG
N1IQI
N4ABM
W7QM
W7GB
W6DOB
W5DY
KC2ODN
K2UL

109
W6SX

108
WF2T
W2CC

107
KC2CHA

106
N8NMA

105
W4TTO
W8IM
KD5TXD
W5XX

104
KF7GC

103
K2YYD

102
N3RB
N2VC

101
AD4BL
W3ZQN
K5MC

100
K2TV
KB2KLH
N2RDB
N8OD
N2GS
N9MN
NR2F
WB4GHU
NØMEA
WB6UZX
N5OUJ
NN7D
KC7ZZ
W3TWV
W5HUD
KM1N
WB4FDT
K4SCL
N7IE
N4MEH

98
K8AE

97
KB5KKT

95
WG8Z
KE4CB
WB6OTS

94
WB2LEZ

93
N1CKM

92
KM5VM
KS3Z
W3CB

91
W5GKH

90
KI4YV
WD8Q
N8DD
WB8SIQ
N1JX
NG1A
K1JPG
KF4WIJ
KI4JQB
WB8OIF
KA8WNO
WD8DHC
KB8NDS
K3IN
N3ZOC
WB4BIK

89
AL7N
W5CU
K2GW

88
K2BRG
N5MEL

87
N7EIE
W8CPG

86
KA4LRM
KØBXF

84
KBØDTI

85
W1REP
AA4BN
K4BG
W4JER

81
KK7TN
W7VSE
K6RAU

80
WA2TWS
W1SGC
K7MQF
KE7DVV
KE5DKV
WDØGUF
KB3LNM
AB8SY
K8KV

79
WB2HPI
KJ7NO

78
WA2WKV

77
NA7G

75
W9RSX
K8GA
K8VFZ

74
KØLQB

73
KC2QXM
KA3NZR
K4BEH
KO4OL

72
WA2LKJ
WJ3P

70
W2MGT
K2VX
WØADZ
NØDUW
NØDUX
KAØFUI
AAØLD
NØMHJ
KØRXC
NØUKO
KØVVX
N3SW
WA1JVV

Call Orig Rcvd Sent Dlvd Total
WB5ZED 22 1507 1420 65 3014
WB5NKD 16 133 1323 0 1472
KA9EKG 39 705 690 38 1472
KK3F 14 674 634 40 1362
N1IQI 0 237 1076 0 1313
K7BDU 8 550 720 2 1280
W4ZJY 0 639 591 0 1230
W8UL 0 558 506 2 1066
WB5NKC 54 96 853 19 1022
W1GMF 0 150 551 0 701
WX4H 4 311 371 4 690
N1UMJ 0 322 329 8 681
KW1U 0 389 289 0 678
WB9JSR 0 311 310 8 629
N8IXF 0 297 269 2 568

223
K2HJ

221
K4GK

220
N7CM

205
KA8ZGY

201
K4DND
WD8USA

200
WA2WMJ

Brass Pounders League
May 2008
The BPL is open to all amateurs in the US, Canada and US-
possessions who report to their SMs a total of 500 points or 
a sum of 100 or more origination and delivery points for any 
calendar month. All messages must be handled on amateur 
frequencies within 48 hours of receipt in standard ARRL 
radiogram format.
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The Doctor is IN
PROJECTS AND INFORMATION FOR THE ACTIVE AMATEURUR

QMel, K8MIW, asks: I have a ques-
tion about feeding a folded dipole, 

spaced about 5 inches between wires. 
What would be the difference between 
feeding it with the usual 300 Ω twin lead 
and using the popular 450 Ω window 
line as a feed line? I operate mostly on 
75 meters. Years ago I used a folded dipole 
and found it to be an effective and wide 
band antenna. 

I have heavy duty window line on 
hand, but would have to buy the twin lead 
and the only line I can find is light duty 
line. Would the mismatch with the 450 Ω 
line cause any problems?

AThe most significant difference would 
be the level of mismatch at the trans-

mitter end. If you are using an antenna tuner, 
I doubt that you will notice any difference 
at all. 

There will actually be slightly less loss 
with the 450 Ω (usually closer to 400 Ω in 
my experience) line. Let’s see, if the antenna 
is about 0.25 λ high, the actual feed imped-
ance will be closer to 200 Ω than to the free 
space value of 300 Ω. With 300 Ω line that 
results in a 1.5:1 SWR at resonance, or 2:1 
with 400 Ω line. 

I would go ahead and use the window 
line. It should be less bothered by rain and 
will probably last longer. If your tuner has 
a problem at any frequency you operate 
at, try changing the feed line length by 
20 feet or so and see what happens — you 
are likely to find a length that works across 
the band. Just don’t roll up any excess. In 
my cellar shack, I usually put any excess 
window line between the overhead floor 
joists, away from other wires and secured 
with TV standoff insulators.

That should be a great antenna! You may 
even be able to tune it on other bands, if 
you have a wide range tuner — especially 
30 meters. On that band, the window line 
will make even more of an improvement.

QEd, KC2QFB, asks: Would stainless 
steel instead of copper rods work 

as ground rods? I have 1 inch diameter 
stainless steel pipes that I could use as 
ground rods. Also, can insulated copper 
wire be used instead of bare copper wire 
for ground radials?

AAs a practical matter, I don’t think ei-
ther would make very much difference, 

especially as far as service as an RF ground 
under a vertical antenna, for example. In the 
case of a lightning protection ground, it may 
be a very different story.

Let’s start with the ground rods. Unless 
the soil is extremely conductive, ground 
rods don’t do very much as an RF ground 
compared to radials. They can help with the 
lower frequency components of lightning, 
however. Ground rods work best having 
the minimum possible resistance to ground. 
Stainless has more resistance than copper, 
or copper plated steel; hence, copper is of-
ficially “better.” Still, the copper corrodes 
with time, so at some point stainless may 
actually be more effective. The other issue 
is that connections of copper wire to the 

stainless will be tougher to make as long 
term connections and may suffer from 
electrolytic corrosion over time.

Radials are intended to make distributed 
contact with the soil. If they are insulated, 
they can’t do that and thus will be much less 
effective as lightning protection grounds. 
As an RF ground for an antenna, the insu-
lation won’t make much difference. Figure 
1 shows the equivalent circuit of a vertical 
monopole fed against a single ground radial. 
With multiple radials, the currents through 
the capacitance would divide among the ra-
dials to return via the parallel connections.

The insulation will make very little 
difference, perhaps a slight increase in 
the capacitance of the path. The current 
will mostly return through the radial wires 
since the earth will have a much higher 
resistance.

In summary, the answer to your question 
depends very much on whether you are 
looking for an RF ground for an antenna 
or a lightning protection ground. On the 
other hand, the bare wires will work well 
for either.

QRay, AD6AF, asks: I was happy to 
read the article in April 2008 QST 

about type N connectors as it gave me 
information that I hope to use soon.2 The 
article mentions using BNC connectors 
for RG-58 and 8X. Due to the convenient 
size I use mostly RG-8X. I was thinking 
of converting these to BNC except I do 
not see a source for lightning protection 
devices with BNC connectors as are 
available for both the UHF and Type N 
connectors. Do you know of a source for 
use with the BNC? 

Near the end of the article you mention 
using a UHF to Type N adapter to a radio. 
Wouldn’t the addition of more connectors 
result in additional loss? If this is not 
significant, would adding a UHF to BNC 
connector also be a good idea for radios 
and antennas that come equipped with 
UHF connectors? 

ABNC connectors are great and very 
suitable through 1 GHz up to the 

2J. Hallas, W1ZR, “Those Type N Connectors” 
QST, Apr  2008, p 69.

Figure 1 — Equivalent circuit of a 
monopole over a ground radial. The 
antenna current will return through the 
effective capacitance between the vertical 
element and the ground radial. Adapted 
from The ARRL Antenna Book.1

1R. D. Straw, Editor, The ARRL Antenna Book, 
21st Edition. Available from your ARRL deal-
er or the ARRL Bookstore, ARRL order no. 
9876. Telephone 860-594-0355, or toll-free in 
the US 888-277-5289; www.arrl.org/shop/; 
pubsales@arrl.org.
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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; www.arrl.org/tis/. 

500 W level. I prefer BNCs for the smaller 
cable and Type N for larger cable of the 
RG-213 size. It is possible to obtain BNC 
connectors for larger cables, and Type N for 
smaller; however, if within power ratings 
I prefer them matched to cable size. BNC 
connectors intended for RG-59 coax will 
also fit your RG-8X quite nicely.

If you can’t get lightning arrestors with 
BNC connectors, I would get arrestors with 
type N connectors and use N to BNC adapt-
ers, rather than going with UHF. At least 
one manufacturer, Industrial Communica-
tions Engineers (www.iceradioproducts.
com) lists an HF arrestor rated at 1 kW 
with BNC connectors. ICE products are 
available through Array Solutions (www.
arraysolutions.com).

The thing about the UHF to N adapter 
is that a new UHF socket on a radio is not 
usually too bad the first few times it’s used. 
After they have been repeatedly used, the 
fingers in the socket of all but the best types 
loosen. Then you can have poor center 
conductor contact. By putting in the adapter 
while the UHF connector is fairly new and 
never removing it, the problem is avoided. 
The loss of such an arrangement through 
70 cm should be insignificant.

QHans, AE9G, asks: What is the opti-
mum configuration for unused turns 

on a tapped loading coil? The choices 
I’m aware of are to leave them open or 
short them.

AShorting the turns results in high cur-
rent in that segment of the coil, which 

will result in some loss of efficiency and 
reduction of inductor Q. All things being 
equal, it is thus best to leave the unused 
portion open. 

There is a potentially serious downside 
of an open coil, however. The tapped coil 
acts like an autotransformer with the result 

that the RF voltage on the open end will be 
higher than that on the used portion of the 
coil as shown in Figure 2. This can result in 
insulation breakdown — particularly in the 
case of a parallel resonant tank that will have 
high voltage on the used portion of the coil 
and even higher on the dangling end. There 
is an associated safety issue as well, if the 
coil is exposed.

QBob, KD3JK, asks: Now that An-
derson Powerpole connectors are a 

standard for many ARES organizations, 
what are some good ways to make sure 
that the connections don’t pull apart 
during use? 

AI have been using Powerpole connec-
tors for some time at home and on 

mobile systems both on the boat and auto 
and haven’t had the problem. I posed the 
question to one of the people I believe most 
responsible for popularizing Powerpoles 
among amateurs, Del Schier, K1UHF, of 
West Mountain Radio. Del wrote a compre-
hensive QST article about how to assemble 
Powerpoles.3 He points out that there are 
probably a dozen ways to incorrectly as-
semble Powerpoles so they do not mate 
properly. Some are as follows: 

 The contacts have solder on the outside 
and they are jammed in the housing. 
 The contacts were crimped with the 
wrong crimp tool or done incorrectly and 
are jammed in the housing. 
 The contacts were bent up or down while 
they were crimped. 
 The insulation is too large to allow them 
to float freely in the housings. 
 The paired wire was cut unevenly causing 
the housings not to stay aligned (quick 
drying adhesive between the housings 
fixes this, roll pins fall out — sometimes 
into your radio, causing smoke).
The important test is that the contacts 

“float” in the housings, the two housings 
are aligned and you cannot pull the wire 
or contact out of the housing with 30 to 
50 pounds of force. Properly assembled it 
should take about 5 pounds to separate a 
pair of connectors. 

As Del notes, the roll pins can cause 
problems. If you have them properly as-
sembled, and each set of red/black pairs are 
tight or glued together and expect severe 
vibration or more than 5 pounds of force 
acting on the connectors, a tie wrap of about 
1⁄16 inch holding the mating pins together, as 
shown in Figure 3, should keep them from 
coming apart. 

QFred, WA2VJL, asks: I have a com-
mercial multiband trap vertical 

mounted on my garage roof, with two radi-
als cut at λ/4 for each band. I experience 
very strong noise on 40 meters. If I increase 
the 40 meter radials by two or more, will it 
help my receive signal-to-noise ratio?

AAdding two additional radials to your 
vertical will provide a slight (less than 

0.5 dB) improvement in both received and 
transmitted signal strength and provide a 
more uniform pattern. Adding two more will 
smooth out your pattern to omnidirectional. 
Any more than that won’t make much dif-
ference with elevated radials — and four 
elevated radials will work as well as many 
more buried ones.

Unfortunately, this won’t do much for 
noise.  About all you can do is try some 
kind of noise canceller or digital signal 
processing (DSP) noise reduction circuitry. 
If you operate CW you can also decrease 
the bandwidth to perhaps 200 Hz. That 
will give you about 10 dB improvement 
in S/N than listening to CW with an SSB 
filter. Unfortunately, you can’t go very far 
with that on SSB without destroying the 
signal as well.

Another solution to consider would be 
to use a specialized low noise directional 
receive antenna. There are a number of ef-
fective antennas in that category; however, 
for tight space a  K9AY Loop antenna is hard 
to beat.4 You would use that for reception 
with your vertical for transmission. The 
loop will provide a directional low noise 
receive capability on 160, 80 and 40 and 
only requires one support, I think 27 feet 
high, perhaps a tree branch. This is easy to 
do if you have a separate receive antenna 
port on your transceiver. You can do it with 
an external relay if you don’t have one.

Figure 3 — Your Doctor’s prescription 
for keeping highly stressed Powerpoles 
together.

Figure 2 — Illustration of the auto-
transformer effect in a tapped coil. N1 
represents the number of turns in the 
portion of coil used, while N2 represents 
the turns in the unused portion. The 
voltage at V2 will be a multiple of that at 
V1 as shown.

3D. Schier, K1UHF, “More Power to You,” QST, 
Mar 2006, pp 31-33. 

4G. Breed, K9AY, “The K9AY Terminated Loop — 
A Compact, Directional Receiving Antenna,” 
QST, Sep 1997, pp 43-45.
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Steve Ford, WB8IMY  QST Editor  sford@arrl.org

Amateur Radio//Video News 
Digital Voice for Amateur Radio

SHORT TAKES

The wild popularity of YouTube has in-
spired more hams than ever to pick up video 
cameras and create their own versions of 
Amateur Radio cinema. In the right hands, 
video can be a powerful medium, especially 
for education. You can talk for hours about 
how something is done, but showing it com-
municates the idea in minutes.

Unfortunately, much of the Amateur 
Radio video you’ll find these days is…
well…amateurish. It often ranges from 
mediocre to embarrassing. Sample the of-
ferings and you’ll find an astonishing array 
of cringe-worthy creations with poor audio, 

bad lighting, bizarre editing and narrators 
with underwhelming (to put it charitably) 
on-camera personas.

When a ham video comes along that 
breaks through the mediocrity barrier and 
soars to professional heights, it’s worthy of 
attention. Digital Voice for Amateur Radio is 
one of those rare creations.

High Production Standards
Digital Voice for Amateur Radio is the 

creation of Amateur Radio//Video News, a 
company founded by Gary Pearce, KN4AQ. 
Gary is a video professional with more than 
30 years experience. His credentials are 
manifest the moment you start the DVD.

Gary is the program narrator, although 
his actual on-camera time is sparse. When 
he does appear, it’s obvious that he is not a 
stranger to the unblinking gaze of the lens. 
His voice is “well miked,” as they say, and 
perfectly clear. More than that, however, 
Gary projects the persona of someone 
who is speaking directly to you, 
not “at” you. His delivery is 
casual, yet smooth and never 
rambling.

The video takes you to 
a number of locations, each 
showcasing a particular 
aspect of digital voice com-
munications. Once again, all 
of the location shots are well 
lighted and the equipment dis-
plays are fully visible. (Anyone who 
works with video will tell you that capturing 
computer monitors and transceiver displays 
can be particularly challenging.) The video 
is produced in NTSC Standard Definition, 
but it looked quite good on my widescreen 
HD television. 

Educational and Objective
The 25-minute HF portion of the DVD 

discusses AOR voice modems, WinDRM, 
DRMDV and the relatively new FDM-
DV technology. On the VHF+ side, the 
DVD spends 35 minutes on D-STAR and 
APCO-25. The various modes are described 
from the user standpoint with plenty of on-air 
examples. You’ll see close-ups of equipment 
in action and hear real on-air signals.

One thing that struck me immediately was 
Gary’s objectivity. Digital Voice for Amateur 

Radio is not a cheerleader for digital voice 
per se. Many of the individuals shown in 
the video are proponents of their favorite 
technologies, as you would expect, but Gary 
is quick to stress that the technological roses 
have a few thorns.

When explaining the WinDRM HF digital 
voice technology, for example, he 

points out that you need a rea-
sonably strong signal to carry 

on a conversation without 
disruption. Strong signals 
on the HF bands are in 
short supply at the mo-
ment. Gary also asks Mel 
Whitten, KØPFX, one of 

the most active hams in the 
HF digital voice community, 

if he believes digital voice will 
ever replace analog SSB. Mel smiles 

and replies, “I don’t see that anywhere in the 
near future.”

The video even touches on the “cultural” 
impact of digital voice technology. The 
camera shows up at a hamfest and asks for 
opinions of amateur digital voice modes. 
One gentleman barks, “It’s just more noise 
on the bands!”

Ideal for Clubs
Digital Voice for Amateur Radio is excel-

lent for individual viewing, but it is especially 
well suited for clubs. With nothing more than 
a TV and a DVD player, a club can offer a pre-
sentation that members will long remember.

Manufacturer: Amateur Radio//Video 
News, 508 Spencer Crest Ct, Cary, NC 27513; 
tel 919-380-9944; www.ARVideoNews.com/. 
$22 plus $3 shipping and handling.

ARRL Southeastern Division Director 
Greg Sarratt, W4OZK, with a D-STAR 
repeater in Huntsville, Alabama.

Host-producer Gary Pearce, KN4AQ.

Mel Whitten, KØPFX, demonstrates HF 
digital voice.

short takes.indd   64short takes.indd   64 6/20/2008   9:40:38 AM6/20/2008   9:40:38 AM



  August 2008  65

Figure 1 — An inside look at model 1 (right) 
and model 2 with only parts mounted. 
Some of the model 2 circuitry was built 
onto the brass sub-chassis 
and then installed 
into the case. 
Note two 
turns on L1 
to the right 
of the BNC 
connector. 
On Model 2 
access holes 
for gain and 
offset trimming 
potentiometers 
are covered when 
the rear of case is 
fully installed.

Pocket dBm RF Power 
Meter
This little but accurate RF 
power meter may be just what 
your workbench needs.
Steve Whiteside, N2PON

T his is one of the most useful proj-
 ects  I have built. It is a simple, RF
 power  meter that accurately mea-

sures in 0.1 dBm increments. This meter 
measures from +10.0 dBm to –70.0 dBm 
over the frequency range of 0.01 to 500 MHz. 
The heart of this meter is the Analog Devices 
AD8307AN Logarithmic Amplifier.1 This 
8-pin IC converts RF into a 25 mV dc/dB 
output over the frequency range of dc to 
500 MHz. This chip is combined with a 
200.0 mV digital panel meter module to 
accurately display digital dBm. Gain and 
offset have been thermally stabilized in this 
circuit from 40 to 80° F.

Where it Came From 
I built the first meter in June 2001 after 

studying the QST article “Simple RF-Power 
Measurement” by Hayward and Larkin.2 
Then I decided to build a second meter in 
January 2006. An inside view of both meters 
is shown in Figure 1. The second meter has a 
volume control on the audio output.

All of the references have some good 
information. I especially like K3NHI’s 20 dB 
input attenuator, and G8KBB goes through a 
thorough accuracy analysis.3,4 The AD8307 
circuit is taken from Hayward and Larkin 
article except that I added a switch to provide 
a 50 or a 1000 Ω input. The 1000 Ω set-
ting enables in-circuit parallel (line-tap) mea-
surements with less VSWR change. Also in 
this small package, I got flatter frequency 
response by using two turns for L1. Probably 
some of the inductance is cancelled by the 
shielding. With calibration at 120 MHz, my 
overall frequency response varied from 
–2.2 dB at 10 kHz, –1.0 dB at 15 kHz, +0.6 dB 
around 30 MHz to –1 dB at 500 MHz. 

How it’s Made
The Digital Panel Meter used is a 

31⁄2 digit LCD meter model PM-128 or 

PM-200. They oper-
ate from 9 to 12 V dc 
and measure 200.0 mV 
dc. The decimal point is 
selectable by wire jumper. The input imped-
ance is greater than 100 MΩ and the digits 
are 13 mm high. A black plastic bezel is sup-
plied with the PM-128 meter, but I chose to 
simply cover the box cutout with a piece of 
0.040 inch clear plastic from the local hobby 
shop. The second meter uses the PM-200 
and I also decided to add a clear plastic cover 
to it. RTV or superglue was used to attach 
the clear plastic. The Digital Panel Meter 
modules are about $12 from All Electronics 
(800-826-5432). Notice that you could 
just bring out two terminals and use any 
200.0 mV DVM as the display.

The schematic and parts list are provided 
in Figure 2. The AD8307 pin 4 output is 
scaled to 1 mV/dB by the 10 kΩ pot and 
associated 100 kΩ resistors. The 1 kΩ NTC 
thermistor paralleled with R10, a 698 Ω 
resistor, provides about +0.7 dB gain cor-

rection at 40°F 
for the chosen 

50 dBm calibra-
tion span (–10.0 

and –60.0). Install the thermistor with sleev-
ing to prevent air currents from causing drift 
in the output.

The negative input to the panel meter is 
adjusted to about 88 mV by the 1 kΩ pot. 
This causes the meter to read about –77 dBm 
with no RF input. This offset is thermally 
stabilized by selecting R4 and R6. If the 
1 kΩ pot were connected directly to the 
LED, the offset goes about 1.3 dB negative 
at 40° F. If the 1 kΩ pot were connected 
directly to the voltage regulator then there 
is a positive 1.1dB shift with a temperature 
change from 80°F to 40°F.

My first circuit used a 5 V regulator and it 
gave similar thermal performance. I changed 
to the 4 V regulator to achieve maximum 
battery life from four alkaline cells. 

These thermal corrections are for the 
complete circuit. If you are very particular, 

1Notes appear on page 67.
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you may choose to tweak the values of R4 
and R10 for your complete assembly. This 
circuit was calibrated at 80°F, 120 MHz, 
–10.0 and –60.0 dBm (HP8640B). Then 
after 15 minutes in the refrigerator at 40°F, 
the meter read –9.9 and –60.0 dBm. I was 
delighted with that. The dBm meter tracks 
the HP8640B attenuator output to within 
about ±0.2 dB. For best accuracy, calibrate 
at the frequency you use most. I have not 
determined whether the difference is in the 
attenuator output or in the dBm meter. 

The AD8307 demodulates AM signals 
so the audio amplifier allows you to verify 
what signal you are measuring. A signal of 
1 kHz, 30% AM modulation gives a nearly 
constant 5 mVrms of 1 kHz ac at pin 4 inde-
pendent of signal power. The 2N5089 audio 
preamp provides low noise at low current. 

C1-C2, C11 — 0.33 µF, 25 V capacitor.
C3, C4 — 0.01 µF, 25 V capacitor.
C5 — 15 pF, 25 V capacitor.
C6 — 0.1 µF, 25 V capacitor.
C7 — 0.33 µF, 25 V capacitor in parallel 

with 560 pF, 25 V capacitor.
C8, C9 — 47 µF, 25 V electrolytic capacitor.
C10 — 0.47 µF, 25 V capacitor.
DS1 — P406-ND high brightness LED. 

Available from Digi-Key.
J1 — 1⁄8 inch stereo headphone jack.
J2 — 3⁄32 inch mono jack.
J3 — BNC panel connector. 
L1 — 2 turns, 3⁄16 ID wound on C4 lead.
L2 — 10 to 15 µH inductor.
R1, R21 — 100 Ω, 1⁄4 W resistor.

Figure 2 — Schematic of the pocket dBm RF power meter.  All resistors are 1⁄4, 1% metal fi lm, most from RadioShack assortment 
271-309. The audio amplifi er section uses 5% resistors. All Electronics is found at www.allelectronics.com, Chaney Electronics at 
www.chaneyelectronics.com and Digi-Key at www.digikey.com. 

R2 — 1 kΩ, 15 turn,  trimming 
potentiometer.

R3 — 10 kΩ, 15 turn,  trimming 
potentiometer.

R4 — 4.99 kΩ, 1⁄4 W resistor.
R5 — 56 kΩ, 1⁄4 W resistor.
R6 — 2.2 kΩ, 1⁄4 W resistor.
R8 — 1.5 kΩ, 1⁄4 W resistor.
R9 — Thermistor, 1 kΩ at 78°F, G14610. 

Available from Chaney Electronics.
R10 — 698 Ω, 1⁄4 W resistor.
R11 — 240 Ω, 1⁄4 W resistor
R12 — 2.7 kΩ, 1⁄4 W resistor.
R13, R20 — 470 Ω, 1⁄4 W resistor.
R14 — 27 kΩ, 1⁄4 W resistor.

R15 — 13 kΩ, 1⁄4 W resistor.
R16, R17 — 10 MΩ, 1⁄4 W resistor.
R18, R19 — 100 kΩ, 1⁄4 W resistor.
R20 — 470 Ω, 1⁄4 W resistor.
R22 — 500 kΩ trimming potentiometer.
R23, R24 — 10 Ω, 1⁄4 W resistor.
S1,S2 — DPDT slide switch, 

RadioShack 275-407. 
U1 — AD8307AN (Digi-Key).
U2 — LP2985IM5-4.0 low dropout 4 V 

regulator. Available from Digi-Key.
U3 — LM4882 audio amplifi er (Digi-Key).
U4 — Digital Panel Meter, PM-128 or 

PM-200. Available from All Electronics.
Box —  Bud-CU-2101-B.
 

So we get a 350 kΩ input impedance and 
17 dB gain without a lot of noise. The LM4882 
adds more gain while only drawing about 
2 mA. The overall audio gain is about 
93 dB. The audio section allows listening to 
900 MHz data bursts from my cordless 
phone and with a 1⁄4 inch loop picks up the 
2.4 GHz microwave oven leakage (modu-
lated by an internal stirring fan) at 8 feet. 
The digital section does not respond to those 
high frequencies. 

A short whip allows listening to the local 
FM stations with whip orientation select-
ing the station. (Their signal is not purely 
FM.) Notice that the AD8307 is a volt-
age responding log amp and will not give 
accurate level readings with AM signals. A 
–30 dBm carrier that is 100% modu-
lated with 1 kHz gives a reading of –34.9 

dBm rather than the correct –28.2 dBm 
(+1.76 dB). 50% modulation read –30.7 
when the correct value is –29.5 dBm (+0.5 
dB). FM modulated signals read correctly.

Building the Box
Using tin snips, I cut the 2.125 × 3.25 × 

1.625 inch aluminum box down from 1.625 
to 1.1 inches in depth. This makes the box 
pocket size. Some of the circuit was built 
on a brass sub-chassis and then installed in 
the box. The batteries are an MN21 12 V
and a 7K67 6 V in the first model and 
I built a custom battery holder using 
0.026 inch thick PCB to fit 4 AAA cells in 
model 2. Battery springs (Mouser #534-211) 
just fit the positive terminal of AAA cells. 
Then a loop of bus wire soldered to the oppo-
site PCB helps capture the negative end of 
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Figure 3 — Internal view of completed 
model 2 with sub-chassis installed 
shows the battery holder details. The 
spring captures the (+) terminal 
and the loop of bus wire 
captures the (–) end of 
the battery. Spring is 
Mouser #534-211. PCB 
is 0.026 inch thick.

the cells and a tiny piece of smaller buss wire 
was soldered in the center of the loop for a 
contact. The box was just the right length to 
install all this crosswise by gluing the PCB 
to the sides. The AAA batteries are installed 
“backwards” to normal battery holders. See 
Figure 3. The 12 V supplies about 1 mA to 
the panel meter and the 6 V supplies about 
8 mA to the RF and audio circuits. Originally, 
I used rechargeables, but I find the alkaline 
cells work better for my occasional usage. 
Batteries last about 2 years. 

Keeping Out Strays
External RF can be a problem with such a 

sensitive meter. On model 1 I added a small 
brass tab to connect across the box slot at 
the RF end. With that the meter changed 
less than 0.5 dB while the 2 meter handheld 
transceiver transmits 100 mW from 9 inches 
away. On model 2 I built a shield box from 
copper foil tape to partially surround the 

AD8307 input circuitry. This shield box 
reduced 120 MHz pickup by 24 dB. I used a 
1 inch loop driven by the signal generator to 
find the most sensitive spot, which is at the 
box seam near the BNC fitting. The DPM 
with shorted inputs did not react to RF there 
at the 100 mW level. So the DPM is well 
filtered. If your local field levels are a lot 
higher than this you may have to use extra 
care to avoid unwanted pickup. Even coax 
shielding begins to leak at about 70 dB. The 
RF ON/OFF switch of my HP8640B leaks at 
about 60 dB. That is, with the signal genera-
tor set to 0 dBm output, switching off the RF 
still leaves me with about a –60 dBm read-
ing on the pocket dBm meter. Try wrapping 
two turns of aluminum foil around your box 
if you suspect RF pickup. Rubber bands are 
useful to hold the foil tightly in place.

More than Just a Meter
Since this meter circuit also serves as a 

broadband AM demodulator, you can use it 
at your local airport without having to tune 
to find the correct frequency. Of course, 
you will probably hear more than one con-
versation at a time. Sitting on the ground at 
Oshkosh, Wisconsin with a flexible rubber 
antenna, I could faintly hear the air traffic 
departure information (ATIS) and at the 
same time I very clearly heard an aircraft on 
instruments talking to Chicago Center as he 
climbed through 3000 feet. The local airport 
weather transmission is clearly audible at a 
distance of about 1⁄2 mile. An aircraft band 
receiver is much better, of course, but the RF 
power meter works well enough for casual 
local reception without tuning. Signals at 
120 MHz AM modulated 30% with 1 kHz 
are just audible in the headphones at about 
the –95 dBm level.

Notes
1www.analog.com/en/.
2W. Hayward, W7ZOI, and R. Larkin, W7PUA, 

“Simple RF-Power Measurement,” QST, Jun 
2001, pp 38-43.

3D. Roberts, G8KBB, “A Simple Digital Power 
Meter,” RSGB Technical Compendium 
(RadCom 1999), pp 97-104.

4R. Kopski, K3NHI, “An Advanced VHF Wattmeter,” 
QEX, May/Jun 2002, pp 3-8.

5R. Kopski, K3NHI, “A Simple RF Power 
Calibrator,” QEX, Jan/Feb 2004, pp 51-54.

6R. Hayward, KA7EXM, “A PIC-based HF/VHF 
Power Meter,” QEX, May/Jun 2005, pp 3-10.

Steve Whiteside, N2PON, holds a Technician 
class liscence and is an ARRL Member. He 
is a retired EE, pilot and aircraft owner. His 
primary interests are RDF antenna design, 
RF measurements and aircraft. You can reach 
Steve at RR 1 box 138 Liberty, KS 67351 or at 
stevewh2@cs.com. 

In The July/August 2008 Issue:
 John Post, KA5GSQ, describes a crys-

tal controlled 145 MHz oscillator in “VHF 
Frequency Multiplication Using the SA602 
IC.”

 Wes Hayward, W7ZOI, returns to 
the pages of QEX with an article about 
“Oscillator Noise Evaluation with a Crystal 
Notch Filter.”

 Al Christman, K3LC, expands on the 
investigations in his July/August 2005 QEX 
article with “Ground System Configurations 

for Phased Vertical Arrays.”
 Jack Smith, K8ZOA, presents some 

“Observations on Ferrite Rod Antennas” 
with data he collected while measuring the 
inductance and performance of various fer-
rite materials to make these antennas.

 James Koehler, VE5FP, shares 
“Some Thoughts on Crystal Parameter 
Measurements” as he describes an auto-
mated system he built using a new DDS 
signal generator and microcontroller circuit 
to make the measurements and perform cal-
culations.

 Ulrich Rohde, N1UL, takes us on a 
tour of early RF oscillators in “From Spark 
Generators to Modern VHF/UHF/SHF 
Voltage Controlled Oscillators.”

 Eric Nichols, KL7AJ, describes an 
unconventional 2 element 40 m Yagi he is 
considering building. He describes his “Goofy 

Foot Yagi” in this “Tech Notes” column.
 Contributing Editor L.B. Cebik, 

W4RNL (SK) looks at the characteristics of 
1 λ loops in “Antenna Options.”

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/#aguide. 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.
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Keeping Your HF Signal 
Where it Belongs

Amateur Radio operators with a 
General class license are authorized 
to operate SSB on parts of all ama-

teur phone bands. It’s a great opportunity 
to explore worldwide HF communication, 
but it carries with it a responsibility to keep 
your signal in its authorized segment of each 
band. 

This article was prompted by a question 
from a new General class operator, autho-
rized to operate from 3800 to 4000 kHz on 
75 meters. He was told while he was operat-
ing LSB at a dial frequency of 3800 kHz that 
he was operating out of his authorized band 
segment. If he needed to know, perhaps oth-
ers do as well.

The higher class licensees who (I hope 
politely) told him about this were absolutely 
right. There are two issues here and we’ll 
cover both. 

The Transmitted Signal Spectrum
The FCC rules are very clear on this 

point. Section 97.307, Emission Standards 
states: (b) Emissions resulting from modu-
lation must be confined to the band or 
segment available to the control operator. 
Emissions outside the necessary bandwidth 
must not cause splatter or keyclick interfer-
ence to operations on adjacent frequencies. 
This means that what is important is not the 
(suppressed) carrier frequency indicated on 
your radio display, but rather the frequency 
of your sideband components. If your car-
rier frequency is at 3800 kHz, your LSB 
signal extends below that, typically 4 to 
6 kHz, to let’s say 3794 kHz, depending on 
the characteristics of your sideband filter as 
shown in Figure 1. With that filter you will 
need to set your carrier at least as high as 
3804 kHz to be operating within the limits 
of your license. 

The FCC does not specifically say how 
far down the slope of your filter you must 
have the edge to be legal. In other sections, 
however, they require that spurious response 
be at least 43 dB below the peak level, so that 

dial calibration is right on. I promised to 
discuss two aspects of this question — the 
second has to do with how accurate your 
frequency readout is. The frequency display 
on modern transceivers can often read to 
a single Hz, as in 3800.000 kHz. That is 
an indication of precision, not accuracy. 
The accuracy depends largely on the initial 
calibration at a factory in which a techni-
cian (hopefully) carefully adjusts a trimmer 
capacitor to make your internal reference 
clock almost exactly line up with their 
(hopefully recently calibrated) factory fre-
quency standard. 

That event probably happened at least 
10,000 miles from your current location, 
was likely followed by an ocean voyage 
and perhaps five years of crystal and circuit 
aging. Unless you have recalibrated your 
internal reference lately, or had it aligned 
professionally in a standards laboratory, I 
would allow an additional few kHz at any 
band or segment edge.

Depending on your receiver architecture, 
you may be able to get a guess at how close 
your calibration is by listening to WWV 
(at 5, 10, 15, 20 or 25 MHz) on both upper 
and lower sideband. This works only for a 
radio with a frequency synthesizer that cov-
ers the whole range, since other types may 
have different circuits in play on different 
bands. Let the radio get up to operating tem-
perature, perhaps for 30 minutes. Now tune 
the radio carefully to a WWV signal that is 
strong in your location until the beat note 
vanishes and the voice sounds natural. Note 
the frequency on the display. Any difference 
between, for example, 15,000.000 kHz and 
the displayed frequency is an indication of 
possible error in your reference oscillator. 
I would add at least twice that difference to 
the allowance for the sideband components 
described above.

Joel R. Hallas, W1ZR, is QST Technical Editor. 
He can be reached at jhallas@arrl.org.

Joel R. Hallas, W1ZR

Being on the “right” frequency takes more than reading that 
radio dial — you need to know why!

Figure 1 — Spectrum of typical 3800 kHz 
LSB signal. Note the components below 
the indicated dial frequency.

might represent good engineering standards. 
Many manufacturers specify their filter 
bandwidth at the 6 and 60 dB points, so the 
bandwidth at the 60 dB level would repre-
sent a reasonable level that I would be com-
fortable with. Since the carrier frequency 
is usually set at about the 20 dB point on 
the (upper for LSB) slope of the curve, that 
should cover both ends with a bit of safety 
margin. Check your radio specifications for 
the 60 dB bandwidth of the sideband filter 
you are transmitting through and that should 
be a good number to use.

At the other end of the filter spectrum, 
you might find a 2.7 kHz wide filter with 
a shape factor of 3:1. This would call for 
staying at least 8.1 kHz from the band edge. 
Note that for the bands above 40 meters 
using USB, one needs to leave same amount 
of space above the indicated dial frequency. 
This situation is potentially even more 
critical, since instead of just interfering with 
higher class amateur licensees, you will be 
interfering with other services — perhaps 
other governments. 

What About Display Accuracy?
All the preceding assumes that your 
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Experiment #67 — The Return of 
the KitNØAX

HANDS-ON RADIO

While happily ambling the aisles of Hara 
Arena and plodding the pathways of the out-
side flea market of the Dayton Hamvention, 
I realized that a renaissance had occurred 
— the return of the kit. Vendors of kits or 
sellers of radio stuff built from kits were 
everywhere! This certainly runs counter to 
the perception that “hams aren’t building.” 
To my eye, there have never been more kits 
available in such variety. Hands-On Radio 
readers can feast on that cornucopia!

Before we start, I must report that the 
Dual Function Generator and Spectrum View 
software used in the past few experiments 
are not free with The 2008 ARRL Handbook 
as I indicated. They were included as part of 
a special introductory offer. Nevertheless, 
those programs remain available as part of 
the Software Library for Hams 2.0 CD from 
the ARRL — still a bargain at $20, but not 
quite free as reported.1

Kit History
Hams who were licensed before the mid-

1980s will recall the kit vendor that domi-
nated amateur building for 30 years: Heathkit 
(www.heathkit.com) is still in business, pro-
viding education and training for a variety of 
technologies. It is the familiar green and gray 
cabinets of amateur rigs, test equipment and 
home electronics that had the biggest impact 
on hams, however. A quick browse through 
Heathkit Museum Web site (www.heathkit-
museum.com) will provide glimpses of 
the colorfully named gear that was the core 
of many ham stations. How could you not 
be proud and confident as the owner of a 
Marauder transmitter? Many Heathkit rigs, 
amplifiers and accessories are still making 
contacts today. When they need service, a 
Heathkit meter or generator may even be used 
to set them right again. But enough nostalgia 
— what about today’s kits?

Kit Building Today
Heathkits were known for their detailed, 

lavishly illustrated, step-by-step instruction 
manuals. In fact, the Heath motto was, “We 
won’t let you fail!” Their customer service 
was exceptional. However, that level of sup-
port became commercially unsustainable 
and today’s kit builder shouldn’t expect it. 
Nevertheless, the manuals that come with 
current kits are usually sufficient for the 
homebrewer to be successful.

Kits available today for ham radio range 
from electronic gadgets that cost a few dollars 
to sophisticated transceivers. The Elecraft 
K2 HF transceiver (www.elecraft.com) 
is the most sophisticated amateur kit ever. 
(The Elecraft K3 is a modular, no-solder 
kit and actually requires less assembly than 
the K2.) In between lies a profusion of kits 
for test equipment, accessories and radios. 
Let’s start with the simplest form and work 
our way up.

Kits from Magazine Articles
Construction articles in ARRL publica-

tions such as QST and in other magazines are 
often based on a printed-circuit board (PCB). 
Most kit builders are not equipped to make 
their own PCBs and would have to resort 
to other less-suitable building techniques 

if the PCB were not available for purchase. 
Enter FAR Circuits (www.farcircuits.net). 
About half of their traveling inventory can 
be seen in Figure 1, taken in the Hamven-
tion flea market area. These aren’t complete 
kits, which would have all of the electronic 
parts and an enclosure. What you get from 
FAR is a copy of the original article and a 
single or double-sided PCB. You add your 
own parts to complete the kit. This is a very 
cost-effective way to build something you’ve 
seen in a magazine if you have a stock of 
parts or are willing to order them.

If FAR doesn’t carry a circuit-board for 
the article, it’s possible that the author has 
a small stock. Check the notes at the end 
of the article to see if kits of parts or a PCB 
is available. Unless the kit is very popular, 
however, the author is unlikely to maintain 
a stock of PCBs for long and once sold out 
they are rarely available.

Test Equipment Kits
Building one’s own test equipment is a 

great way both to learn about electronics 
and to save a lot of money compared to 
purchasing lab-quality gear. For example, 
a used commercial function generator will 

Figure 1 — FAR Circuits, shown here in their Dayton Hamvention tent, stocks printed-
circuit boards for many of the projects described in QST and other amateur magazines. 

NØAX

1Dual Function Generator and SpectrumView 
are part of the ARRL Software Library for 
Hams, Vol 2.0. Available from your ARRL 
dealer or the ARRL Bookstore, ARRL order 
no. 9825. Telephone 860-594-0355, or toll-free 
in the US 888-277-5289; www.arrl.org/shop/; 
pubsales@arrl.org.
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3The ARRL Handbook for Radio Communica-
tions, 2008 Edition. Available from your ARRL 
dealer or the ARRL Bookstore, ARRL order no. 
1018. Telephone 860-594-0355, or toll-free in 
the US 888-277-5289; www.arrl.org/shop/; 
pubsales@arrl.org.

cost a minimum of $100 from a dealer (plus 
shipping), but the simple sine-square wave 
generator kit from Ocean State Electronics 
(www.oselectronics.com) will only set you 
back $40 and you get to practice surface-
mount soldering, too.

You will find that kits are available for 
many mid level test and measurement func-
tions. Don’t expect to find voltmeter kits, 
since fully assembled meters are available 
for under $20. Nor will you find expensive 
high performance oscilloscopes or signal 
generators in kit form. But there are plenty 
of kits for power supplies, voltage regulators, 
component testers, frequency counters and 
others at reasonable prices.

Several vendors also sell training kits for 
soldering and surface-mount techniques. This 
is a great way for a beginner or student to get 
started. For example, the Elenco AK-100 
“Learn to Solder” kit, available from many 
vendors, costs less than $20, and comes with 
solder, soldering iron and wire cutters that 
can be used to build other kits.

Transceiver Kits
The thrill of building your own radio and 

making contacts with something built your-
self is unmatched in Amateur Radio. Your 
editor’s first radio was a Heathkit HW-16, 
painstakingly assembled at his bedroom 
workbench and helpfully troubleshot by 
WBØDYU. Today, there are dozens of re-
ceiver, transmitter and transceiver kits.

For your first attempt at building your 
own radio, it’s best to start with a simple 
CW QRP transceiver kit. The Ten-Tec 1340 
(radio.tentec.com/kits/transceivers/1300) 
comes with an extensive instruction book 
and a customer service department for help. 
As you become more skilled at building, 
you may want to try your hand at building a 
radio from separate receiver and transmitter 
modules. A PCB for the QST classic Tuna 
Tin 2 transmitter by the late Doug DeMaw, 
W1FB, is available from FAR Circuits and 
a complete kit (along with several amusing 
variations) from the Maine QRP Club (www.
qrpme.com).2

Advanced builders will be comfortable 
tackling one of the Hendricks QRP Kits 
transceivers as shown in Figure 2 (www.
qrpkits.com), a Northern California QRP 
Club (www.norcalqrp.org) design, or one 
of the Elecraft kits mentioned previously. 
You will find the QRP clubs to be hotbeds of 
building activity — probably the most active 
builders in Amateur Radio! 

Kit Building
Your kit building adventures will be suc-

cessful if you are careful and follow instruc-
tions. You also need to have the basic skills 
needed for the kit. For your first few kits, try 
one that uses through-hole components with 
leads that are inserted into PCB holes rather 
than surface mount devices (SMDs). These 
are easy to build, with large components and 
soldering surfaces. A regular soldering iron 
of 25 to 50 W and 60-40 0.032 inch diameter 
rosin-core solder will do nicely. For tools 
you’ll only need a small pair of needle-nosed 
pliers and wire cutters.

If you haven’t had any experience with 
surface-mount technology (SMT) in which 
the components are soldered directly to the 
PCB pads without leads, you should try a 
training kit. The Elenco SM200K “Learn 
Surface-Mount Soldering” kit shown in 
Figure 3 is widely available. You will need 
some kind of magnifier, especially if your vi-
sion isn’t sharp. Lightweight, head-mounted 
magnifiers are available at sewing and craft 
stores for much less than at electronics and 
tool outlets. Make sure your work surface is 
brightly illuminated, too.

Once you’re ready to build your kit, 
start by doing a complete check of the parts 
against the kit’s part list. This is the time to 
find out that you have extra or missing com-
ponents! Building a kit is a perfect time to 

start learning the resistor color code and parts 
marking conventions. (The ARRL Handbook 
has a section on component marking.3) Sort 
the parts out into groups so that you can 
find them easily. Egg cartons and muffin 
tins are simple and inexpensive for use as 
parts holders.

Most kits will have step-by-step instruc-
tions and it can’t be emphasized too much 
that it is important to follow them. Read 
through the whole manual first to get a feel 
for how the project will go. Check off each 
completed step so that if you’re interrupted 
you won’t forget where you stopped. (It’s not 
always obvious.) If the instruction doesn’t 
seem to correspond with the kit’s layout or 
available components, stop! Don’t proceed 
until you have figured it out. Troubleshoot-
ing is a lot harder than doing it right the 
first time.

As you build the kit, make notes in your 
electronics notebook. You do keep a note-
book, don’t you? A simple, spiral-bound 
notebook should be your constant companion 
at the workbench. Record assembly notes, 
test results, any discrepancies between the 
instructions and the kit, and any good ideas 
that occur to you as you build. If you have to 
repair or decide to modify the kit later, your 
notes may prove invaluable.

Finding Kits
An excellent way to find kit vendors is to 

use the ARRL Technical Information Service 
(www.arrl.org/tis). Click TISFIND and then 
enter “kits” into the SEARCH ON-LINE FOR: 
window. You’ll find dozens of kit vendors. 
Paper catalogs are available from vendors 
such as Ramsey Electronics (www.ramsey-
electronics.com), Jameco (www.jameco.
com) and Vectronics (www.vectronics.
com). If you are looking for a specific type 
of kit, an Internet search engine is probably 
a better method.

Recommended Reading
Your job is to use the ARRL TIS and 

browse through some of the kit vendor Web 
sites. Take a look at the gear in your shack 
and on your workbench, then review the Web 
sites to see if any kits might fill one of those 
smaller holes.

Next Month
We’ll return to poring over the workbench 

next month as we start a multi-part experi-
ment featuring phase-locked loops (PLLs). 
Ready, aim, lock!

Figure 2 — Advanced kit builders can take 
on projects such as this 40-30-20 meter, 
5 W, QRP CW rig from Hendricks QRP Kits. 

NØAX

Figure 3 — The Elenco SM200K Surface-
Mount Soldering Kit is a good introduction 
to SMT building techniques. A magnifying 
glass and a pair of tweezers are the only 
special tools required. 

KØNEB

2D. DeMaw, W1CER, “Build A Tuna Tin 2,” QST, 
May 1976, pp 14-16. 
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HINTS & KINKS

Steve Sant Andrea, WB2GYK   Assistant Editor  h&k@arrl.org

COUNTING TURNS ON VERY SMALL 
TOROIDS MADE EASY!

 I was faced with this task while building a 
FireFly 30 meter software defined radio kit 
(www.qrpkits.com/firefly.html). I tried to 
count the 56 turns on a 3⁄8 inch diameter toroid 
using a magnifying bench light. I couldn’t get 
an accurate count. I decided to take a picture 
of the coil using the macro mode of my 
digital camera. I printed it out and was able 
to easily and accurately count the number 
of turns on the much enlarged toroid picture 
(see Figure 1). Also, I was able to keep track 
of my “place” with a pencil mark. Figure 2 
shows 57 turns, I removed the extra turn. 
— 73, John G. Olson, W9JGO, 2707 18th Ave, 
Rockford, IL 61108, johng_olson_186@
comcast.net

Figure 3 — 
Strip off 
21⁄2 inches 
of outer 
insulation.

Figure 4 — 
Separate shield 
braid to reveal 
center conductor.

Figure 5 — Pull center 
conductor out of the 
shield braid.

Figure 6 — 
Pull the 
shield tight 
around 
the center 
conductor.

Figure 7 — 
Strip center 
conductor 
down to 
within 1⁄8 inch 
of the braid.

Figure 1 — The actual toroid and its 
magnifi ed view with a paper clip for 
perspective.

Figure 2 — 
The 
completed 
toroid 
digitally 
magnifi ed.

JOHN OLSON, W9JGO

JOHN OLSON, W9JGO

SOLDERING RG-8X TO A PL-259
 I am a wire antenna experimenter. Tuning 

antennas that are in trees can be a challenge. At 
first, I was using the four hole solder method 
for assembling the PL-259 connector. I was al-
ways fighting broken cable sleeve connections 
(which can even get you going on a trimming 
wild goose chase). Then I remembered the 
method I used as a Novice. Let’s call it the 
Threaded Sleeve Method for RG-8X coax:

1) Put coupling ring and adapter (UG-176) 
on the cable.

2) Tin one of the holes and surrounding 
outside area of the connector body; remove 
excess solder and let cool. 

3) Strip the insulation back about 21⁄2 inches 
being careful not to cut the shield (Figure 3).

4) Bend the end tight near the end of the 
outer insulation and open the shield without 
breaking any shield strands. If you break any 
strands, or pull any single strands loose, start 
over (Figure 4).

5) Pull the center conductor out through 
the hole in the braid (be careful not to let the 
center conductor spring out and cause single 
stray strands) (Figure 5).

6) Stretch the braid back tight around the 
center conductor. They should both be about 
23⁄8 inches long (Figure 6).

7) Strip the center conductor to within 
1⁄8 inch of the braid and twist all the strands 
together tight (Figure 7).

8) Remove 1 inch off the shield, cutting 
at an angle so the shield forms a point. Then 
bend the end of the shield to form a 90° angle 
about 3⁄8 inch long, positioned next to the 
center conductor (Figure 8).

9) Insert the center conductor into the cen-
ter pin of connector. Start the shield through 
the hole with a pair of needle nose pliers; 
ensure all the shield wires come through 
the hole as you insert the center conductor 
(Figure 9).

10) Firmly seat cable into the PL-259 
body and pull the shield tight through the 
hole in the connector (make sure cable does 
not twist). About 1 inch of shield should be 
sticking through the hole in the connector 
body (Figure 10).

11) Slowly tighten the adapter, keeping 
shield end taut. The shield should retract back 
through the hole a little during tightening. 
There should be no gap between the end of the 
connector and the adapter (Figure 11).

12) Check connector continuity. If open 
continue, if not, tear apart and start over.

13) Trim the excess shield off flush at the 
hole edge.

14) Solder the shield in the hole using a 
100-140 W soldering iron until hole is filled. 
Do not overheat or the coax will short. Let 
cool (Figure 12).

15) Check shield to center conductor con-
tinuity; if open when wiggled, trim the excess 
center conductor flush and solder. Let cool.

16) Check shield to center conductor 
continuity. 

I think this method makes a much more 
rugged connector. Since I started using it, 
I have not had any broken or intermittent 
shields at the connectors. Also, if the an-
tenna SWR is low, this method handles me-
dium power just fine (my amp delivers 500-
600 W output).

Network analyzer measurements (I used 
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Hints and Kinks items have not been tested 
by QST or the ARRL unless otherwise stated. 
Although we can’t guarantee that a given hint will 
work for your situation, we make every effort to 
screen out harmful information. Send technical 
questions directly to the hint’s author.

QST invites you to share your hints with fel-
low hams. Send them to “Attn: Hints and Kinks” 
at ARRL Headquarters, 225 Main St, Newing-
ton, CT 06111, or via e-mail to h&k@arrl.org. 
Please include your name, call sign, complete 
mailing address, daytime telephone number and 
e-mail address on all correspondence. Whether 
praising or criticizing an item, please send the 
author(s) a copy of your comments.

an Agilent 8753) of insertion loss, return 
loss and time domain discontinuities shows 
the threaded sleeve method outperforms 
the molded connectors on purchased jumper 
cables and is just as good as the four hole sol-
der method. It looks like the molded crimped 
connectors have a lot more variability in them. 
Out of the four advertised low loss jumper 
cables that I bought, only one came close to 
performing like the ones that I soldered. The 
losses were still minimal (below 50 MHz).

This technique is only for the smaller di-
ameter cables that use an adapter. It will work 
for RG-58 and RG-59 cables, too, but you have 
to strip off a 1⁄8 inch piece of center conductor 
insulation from RG-8X cable to be used as a 

a different circuit breaker. This reduced the 
hash somewhat but it was still there and very 
strong.

I then put ferrite slugs on the power line, 
but this had no effect either. At this point, I 
became somewhat resigned to the fact that 
I would have to put up with this situation by 
either shutting the computer off or locating 
it somewhere else. I also considered using a 
wireless hub, but I knew there had to be an 
easier way to solve this problem. 

I sat back and thought, what has changed in 
the station in the past few months, when I did 
not have this problem? I remembered that the 
computer had failed and it needed a new power 
supply. Thinking the repair shop gave me a bad 
or dirty power supply, I decided to either return 
it to them or just change it on my own. Then 
during my attempts to move the computer, I 
accidentally bumped it hard and, lo and behold, 
the noise went away! Investigating further, I 
found that by tapping ever so slightly on the 
case of the computer the noise would disap-
pear, but quickly come back. I said to myself: 
“Got cha!” I took the computer offline, opened 
it up and turned it on without the case. Noticing 
the noise or hash was still there, I started to 
poke around with an insulated tool and found 
that when I poked the power supply, the hash 
either resumed or disappeared. Unplugging the 
computer from the outlet, I pulled the power 
supply from the computer case, loosened four 
screws and opened it up.

What I found was interesting and satisfy-
ing at the same time. The ground lug from 
the power cord receptacle was very loose 
under one of the power supply circuit board 
screws. I also found the other three screws 
holding the circuit board to the case somewhat 
loose and tightened them as well. Replacing 
the supply back in the computer, I found the 
noise completely gone, no EMI at all, not an 
S meter flicker. While I still had the computer 
covers removed, I tightened every available 
grounding screw I could find including those 
on the computer mother board of which a few 
were also loose.

So if you are experiencing a sudden or 
unexplained raised noise floor, check out the 
switching power supply in your computer, it 
could be the culprit and it’s an easy fix. Safety 
first though, unplug it. — 73, Bill Gerhold, 
K2WH, 63 Goldfinch Ln, Hewitt, NJ 07421, 
k2wh@optonline.net

Figure 8 — Trim 
and bend the 
shield to get 
it ready for 
insertion into the 
connector.

Figure 9 — 
Insert the 
cable into 
connector. 

Figure 11 — 
Tighten up the 
adapter until 
there is no gap 
between it and the 
connector body.

Figure 10 — 
Pull shield out 
through the 
prepared hole.

Figure 12 — Solder 
the shield onto the 
connector body 
being careful not to 
overheat the coax.

bead on the center conductor of these cables. 
Otherwise, the smaller center conductor insu-
lation will slide into the pin of the connector al-
lowing the shield to contact the center pin and 
short out the connector.  — 73, Kurk Radford, 
K6RAD, 19471 Moon Ridge Rd, Hidden Valley 
Lake, CA 95467. Figures 3-12 by K6RAD. He 
can be reached at k6rad@arrl.net.

RF COMPUTER HASH SOLVED
 My problem started with the full-size tower 

PC in use at my station for many years. There 
was no detectable interference even though 
the radios, cabling and coax were close to 
one another. I was operating on 80, 40 and 
20 meters and noticed the noise floor was 
much higher than normal, strong enough to 
wipe out weak signals. Also, there were birdies 
every 50 or 60 kHz up and down the band. 

Using separate receivers and antennas, I 
concluded something in my station was caus-
ing the rise in the noise floor. First, I turned off 
every power-consuming device in the station, 
but this had no effect. Next, I shut down the 
computer, which eliminated the noise. There-
fore, it was coming from the computer and I 
figured it was due to the proximity of the com-
puter to the radio equipment and cabling.

Separating the cables and moving the an-
tenna lead-in wire away from the equipment 
did not help. I then methodically unplugged 
one cable at a time from the back of the run-
ning computer until only the power cord was 
attached. No change! I then surmised the noise 
was coming down the power cord into the com-
mon power connection or radiating directly 
from the cable. I brought in an extension cord 
and plugged the computer into an outlet on 
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❝

This Month in Contesting
Sean Kutzko, KX9X

ARRL Contest Branch Manager, kx9x@arrl.org
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OFF THE BEATEN PATH
Part of the fun of Radiosport is trying 

new events and exploring new territory. 
You will always encounter hams that really 
enjoy something you may not have tried 
before. You owe it to yourself to listen and 
see what it is they enjoy about their inter-
est; you may find you’ve been missing out 
on something. The ARRL has two events 
in August that are worthy of exploration: 
The UHF Contest and the 10 GHz and 
Up Contest. 

432’s For You: The August UHF Contest
This event runs from 1800Z Saturday, 

August 2 until 1800Z Sunday, August 3.
It’s only 24 hours long, so that gives you 
plenty of time on the weekend to do other 
things, too. As the name implies, this 
event uses the UHF bands; the lowest 
band you can operate on is 222 MHz; 
however, the main focus of activity is 
432 MHz. There is also activity on 
1.2 GHz and higher. Most contest opera-
tions will be on SSB/CW, but there is quite 
a bit of FM activity for this event, espe-
cially if you live near an area with a large 
population. 

The contest exchange information is 
your Maidenhead grid square. I’ve dis-
cussed grid squares in my June column, 
but be sure to check out www.arrl.org/
locate/gridinfo.html if you need a 
 refresher on grid squares. 

For SSB and CW, monitor the call-
ing frequencies 222.1 MHz, 432.1 MHz 
and 1296.1 MHz. Horizontally polarized 
antennas should be used if attempting to 
make QSOs on SSB/CW. If you’re trying 
your hand at FM, monitor the FM Sim-
plex calling frequencies of 223.5 MHz, 
446.00 MHz and 1294.5 MHz. Vertically 
polarized antennas are the norm for FM 
QSOs. Many contesters listen for FM sta-
tions, especially on 223.5 MHz, as many 

newcomers to UHF operating have only 
FM capability. While there are no contest 
restrictions placed on the FM calling 
frequencies on 222 MHz and above, be 
mindful that non-contesters may want 
to use those frequencies, too. Check for 
your area’s regional band plan to find 
alternate FM frequencies to use. 

The August UHF Contest is an excel-
lent event to operate as a portable sta-
tion; antennas are small and are easy to 
raise. Find a high hill in a campground, 
a utility road or other elevated location, 
set up your antennas, and start making 
QSOs!

How far can you communicate on 
UHF? If conditions are good, QSOs sev-
eral hundred miles away can be made via 
troposcatter or tropospheric ducting. For 
more information on tropospheric propa-
gation, visit William Hepburn’s excellent 
site at www.dxinfocentre.com/propaga-
tion/tr-modes.htm. As is standard on 
VHF/UHF frequencies, the higher you 
can get your antennas up in the air and 
over anything that could block them (such 
as trees or buildings), the better. 

The main thing, of course, is to simply 
get on the air and give it a try, regardless 
of what equipment you have. Contesters 
will be happy to try and pull your signal 
out, so don’t be afraid to try, even if all 
you have is a handheld transceiver and 
a J-pole.

Challenge Yourself: 10 GHz and Up
If you enjoy the technical side of 

Amateur Radio and being on the cutting 
edge, you might want to take a look at the 
microwave bands. While this contest is 
beyond the reach of the average new ham 
(you’re not likely to have 10 GHz gear just 
lying around), the challenges the micro-
wave bands offer can be very rewarding. 

There are two weekends of activity: 
August 16 and 17, and again on Sep-
tember 20 and 21. The contest period for 
both weekends starts at 6am local time 
Saturday and runs until Midnight local 
time Sunday. QSO points are awarded 
based on the distance of a QSO, and op-
erating from several locations during the 
contest period is encouraged. SSB is the 
mode commonly used, although there 
is some CW used as well. Power levels 
are relatively low compared to HF; most 
stations run several hundred milliwatts; a 
station running a few watts is considered 
a “Big Gun.” Antennas are usually dishes, 
like those used for receiving satellite TV.

Many QSOs are completed on the 
microwave bands by bouncing signals off 
other objects, such as mountains, build-
ings, even raindrops! You can also get 
lucky and catch a good tropo opening; in 
the 2007 contest, a QSO of 907.2 miles 
was made on 10 GHz on the west coast 
between California and Mexico.

If you have a person in your area that 
is interested in the microwave bands, 
ask if you can tag along and observe. If 
you live in an area that has a microwave 
club, such as the North Texas Microwave 
Society, find out what their members are 
doing for the contest. Elmering is a big 
part of the microwave groups and they 
are only too happy to introduce their fun 
to you. 

Exploring different facets of Amateur 
Radio, and contesting in particular, gives 
you the opportunity to see what others 
enjoy and why they enjoy it. Maybe the 
microwave bands aren’t your thing…
then again, if you never try, how will 
you know? You might be missing out on 
something you would really enjoy. Think 
outside of the box and try something 
new!

In the July/August “Contesting 101”

Kirk Pickering, K4RO, talks about 
the importance of calling CQ in con-
tests, and also takes a look at operator 
assistance for the contest newcomer. 
“Contesting 101” can be found in the 
National Contest Journal, published six 
times per year. For subscription informa-
tion, visit www.arrl.org/ncj.

LCRs Are Your Friend. Many contest spon-
sors offer Log Checking Reports after the results 
are officially published. These reports show how 
your log was scored and how accurate your 
data was. Remember: It’s not just about making 
QSOs; it’s about reporting contest exchanges accurately. More 
accuracy means fewer penalties, which means a higher score. 
Review your LCRs and learn from them.

t l M
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Every ARRL DX CW contest is differ-
ent because every year the competitors 
are different, expeditions are different, 

band conditions are different — motivation is 
different. Yes, if you’ve followed the results 
closely over the past decade or so, it seems 
like the same call signs appear over and over. 
In some categories that may be the case — W/
VE Multi-Multi, without question. Others, 
not so much. One thing we can say about this 
year is, depressingly, that band 
conditions were, as usual, not 
very good. Work with me, I’m 
trying to be kind here. It pains 
me to say “as usual,“ but it’s 
been that way for the last four 
years. Some operators in the 
various categories reported 
not hearing Europeans even on 
20 meters at the usual peak 
morning openings across the 
pond. European scores in 
particular are down on aver-
age over the 2006 and 2007 
editions. The average score 
in the W/VE 10 and 15 meter 
single band categories are 
down by an astounding 90% 
and 75%, respectively, over 
2007! Nevertheless, important 
axioms of contesting are that 
everyone suffers the bad band conditions and 
a victory is a victory, regardless of the circum-
stances. It doesn’t matter if you made 100 or 
3000 QSOs in your category if you stuck out 
the time on the bands and no one else topped 
you. A win is a win! 

One small bright spot: The year over year 
decline in raw QSO numbers that started in 
2005 has stabilized and the total number 
of contacts made from both the W/VE and 
DX sides increased ever so incrementally in 
2008 over 2007 — around the 1% range for 
both. The QSO totals peaked in 2002 — as 
sunspots abound, so does contest activity.

As noted, familiar call signs appear at 
the top of many races. Recognition up front 
is accorded to winners who repeated their 
2007 wins in 2008: N1UR W/VE Low Power, 
W1MU W/VE 20 meters, W1MK W/VE 

has been won from the Pacific only twice in 
the last 37 years. KH6 entries took both the 
number 2 and number 3 positions, quite an 
accomplishment from that far west. 

We had a log checking battle in the W/
VE High Power category with three stations 
(K1KI, K3CR and K1ZM) finishing within 
1% of each other for the top spot and the 
overall number 1 entrant was a first-time ever 
winner. Expeditions to Belize (V3) captured 
the top spots in DX High Power and DX 
Multi-Single categories. The V31TP win 
in the DX Multioperator Single Transmitter 
category proves that sometimes all it takes 
is determination, as they operated Field 
Day-style using a single tribander and wire 
antennas on the low bands. N4GG, W4OC, 
N5OT and W9RE returned to Bonaire to 
operate PJ4O for their third DX Multi-Two 

victory in the past 4 years of ARRL DX CW. 
The Caribbean Contesting Consortium sta-
tion PJ2T on Curacao has notched another 
DX Multi-Multi win, their third overall, and 
their fifth consecutive win in either the Multi-
Two or Multi-Multi categories for WØCG 
and crew. 

Regional Coverage
It was a horse race in the West Coast region 

for the top five spots in the 
High Power category. Denis, 
K7GK (OR), held off Bob, 
N6TV (SCV), by a margin 
of only 29k points. Both had 
almost the same number of 
QSOs but K7GK’s extra seven 
multipliers were enough to take 
the top spot. Low Power was 
won by Tom, N6NF (SCV), 
topping James, W3CP (OR). 
West Coast top QRP finisher 
Gary, N7IR (OR), would have 
also topped the Low Power cat-
egory with his fine 205k point 
effort and also finished number 
5 nationally. Coming in a close 
second (and almost beating 
the top Low Power entrant as 
well) was Frank, W6JTI (SF), 
at 191k. 

Another close race in the Midwest Region 
was in place for the top High Power spot with 
two battle-seasoned contest operators finish-
ing number 1 and number 2. Rich, K5NA 
(STX), squeaked by Jim, N3BB (STX), by a 
less than a 2% difference in scores, again with 
multipliers making the difference. N3BB led 
by more than 150 QSOs but K5NA’s extra 37 
multipliers was enough to overcome the lead. 
Top “Black Hole“ High Power score, includ-
ing the W9 Central Division as well, was 
had by number 4 Midwest Region finisher 
Steve, KØSR (MN), at 1.039 million points. 
Low Power was led by repeat national top 10 
finisher Marvin, N5AW (STX), who finished 
with a commanding lead over second place 
Jim, WØUO (NTX). Both N5AW and WØUO 
finished in the national top 10 at number 6 
and number 8, respectively. Midwest Region 

2008 ARRL DX CW Results
“Some folks trust to reason, others trust to might…”

 — Robert Hunter
Scott Robbins, W4PA

w4pa@yahoo.com

80 meters, W3LPL W/VE Multi-Multi and 
LU1HF DX 10 meters.

This year was not without its surprises. 
The DX High Power top 10 is generally 
dominated by US and Canadian operators 
who have gone offshore to the Caribbean; 
this year V47KP was the only Caribbean 
station to appear in the top 10 list and no 
fewer than three (!) KH6 stations made the 
box. To put this in perspective, the contest 

Playin’ On The Bands: Barry, W5GN, operated EI/W5GN from Ireland to a 
number 1 European fi nish in the Single Operator, Low Power category.

COURTESY SCOTT ROBBINS, W4PA
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QRP was won by Douglas, N4IJ (OK), ahead 
of Dale, KG5U (STX). 

The Central Region featured wins by large 
margins in all three power categories in 2008. 
Ron, VE3AT, operating as VC3E (ON), came 
in at seventh place nationally to also take 
the top Region spot with a score of just over 
2.8 million points. Second place went to Greg, 
K8GL (MI). Low Power winner also finishing 
number 5 national was Terry, N4TZ (IN), with 
a substantial lead over second place entrant 
Charles, N9CO (IL). Dan, N8IE (OH), took 
QRP top honors over Jim, WB8RTJ (OH).

Down south, the Southeast Region High 
Power category was topped by Peter, K3ZM 
(VA), at 1.9 million points, followed by Pete, 
N4ZR (WV), at 1.45 million. Low Power top 
honors went to Mel, WK2G (WCF), followed 
closely by Julius, N2WN (TN), both topping 
the 600k mark. Two national top 10 finishers, 
Bill, K4CIA (NC), and Doug, W9WI (TN), 
were the numbers 1 and 2 Region leaders 
for QRP.

The Northeast Region was a duplicate of 
the national top finishes, with Tom, K1KI 
(CT), and Alex, LZ4AX, operating from 
K3CR (WPA), finishing number 1 and num-
ber 2 High Power; Ed, N1UR (VT), and Art, 
K1BX (NH), Low Power; George, K2DM 
(NNJ), and Doug, KR2Q (NNJ), QRP.

Overall W/VE Single Op Categories
Often the most geographically diverse of 

the single op categories, we saw no less than 
6 US call areas represented in this year’s top 
10. 2008’s winner is current second call area 
record holder George, K2DM (NNJ), who 
squeezed to the top of the pile with 658 QSOs 
for a score of 426,384. Right on George’s 
heels were 2007 winner Doug, KR2Q (NNJ), 
and 2006 winner Bob, K3PH (EPA). W9WI 
(TN) continued the longest running streak of 
top 10 finishes with his seventh consecutive 
box appearance. Top score from west of the 
Mississippi was Gary, N7IR, who finished 
number 5.

A hat trick in the W/VE Low Power 
category goes to Ed, N1UR (VT), who 
barely held off a strong challenge from Art, 
K1BX (NH), to take his third consecutive 
win. K1BX led the QSO total column by 
59, 1876 to 1817, but ‘UR came up with 12 
extra multipliers to take home a plaque. Third 
place went to Maryland’s Maury, W3EF, and 
top scorers from west of the Mississippi were 
Marvin, N5AW (STX), at number 6 and Jim, 
WØUO (NTX), at number 8. 

After years of entering the multioperator 
categories, Tom, K1KI (CT), kept it all to 
himself this time to finish number 1 in the 
W/VE High Power category, narrowly edging 
out strong challenges from Alex, LZ4AX, 
operating at K3CR (EPA) and K1ZM (ENY). 
Only 1% of score separated the top three 
positions. This is Tom’s first High Power 
CW win — congratulations.

DX
Call Score
Single Operator, 
High Power
V31UZ 
 (VE3DZ, op) 4,276,632
KH7X 
 (KH6ND, op) 3,397,698
KH6NF 
 (KH6SH, op) 2,714,796
EA8EA 
 (OH2MM, op) 2,550,999
CT1JLZ 
 (OK1RF, op) 2,037,570
CX5BW 2,003,883
V47KP 1,993,176
OK5R 
 (OK1RI, op) 1,780,056
KP2/K3MD 1,713,978
KH7Y 1,675,656

Single Operator, 
Low Power
VP5DF 
 (WJ2O, op) 2,930,400
WP3C 2,863,659
H7/K9GY 2,831,292
VP9/W6PH 2,724,840
V49A 
 (KØEJ, op) 1,454,985
PT7AG 
 (PY8AZT, op) 1,395,135
CO8LY 1,382,880
J39BS 900,354
ZS6AA 723,723
VE4GV/6Y5 468,684

Single Operator,
QRP
TI5N 
 (W8QZA, op) 1,435,614
HB9BMY 86,154
ON6NL 81,396
LZ2RS 38,808
JR4DAH 35,256
I1BAY 34,752
JK1OPL 26,928
JH1APZ 23,652
G4DBW 21,726
HA5BA 19,431

Single Operator,
10 Meters
LU1HF 31,440
PP5NW 14,322
XE1NW 2,010

Single Operator,
15 Meters
PT5T 270,456
  (AI6V, op)
D4C 
 (YL7A, op) 239,598
PY1KN 162,855
LW5EE 115,335
CE3DNP 94,554
PY4CEL 93,333
LU5OM 87,828
A35RK 57,528
PS7DX 23,976
PY2SRB 14,364

Single Operator,
20 Meters
EA8/OH6L 
 (OH2BYS, op) 310,860
OM3NA 242,460
LY8O 225,144
MDØCCE 209,322
XE1CT 201,666
SN8W 
 (SP8GWI, op) 199,557
T99W 192,270
E7/DK6XZ 186,354
G3RAU 180,063
HG8R 176,610

Single Operator,
40 Meters
C6AKU 
 (K9VV, op) 322,140
KH7B 294,351
F6ARC 266,739
ZM3A 
 (ZL3WW, op) 248,820
C6AWL
   (RA3CO, op) 219,588
HB9FAP 218,064
KH6/VE7AHA 210,888
OM5ZW 196,272
S52AW 195,576
YU1LA 179,892

Call Score
Single Operator,
80 Meters
ZF1A 
 (W5ASP, op) 260,013
C6APG 
 (K4PG, op) 236,814
M5X 
 (G4TSH, op) 157,410
SN7Q 134,232
HA8DU 112,413
DL1AUZ 109,980
HG3DX 108,438
SN3A 
 (SP3RBR, op) 106,080
XE2WWW 84,078
HB9CIP 83,202

Single Operator,
160 Meters
C6AKQ 
 (N4BP, op) 122,304
SP3BQ 39,852
ISØ/K7QB 23,310
S53O 
 (S57UN, op) 18,216
DJ3TF 7,575
RU4HP 7,200
JA3YBK 
 (JG3MRT, op) 7,128
OH2BO 6,900
LZ1RGM 5,796
GW8IZR 5,751

Single Operator,
Assisted
V26G 
 (N2ED, op) 2,586,726
DD2D 
 (DK8ZB, op) 1,196,775
DK3GI 893,376
PY5FB 761,292
S50R 745,476
PY2WC 721,926
RL3FT 653,184
UU4JMG 648,294
OK2ZI 640,965
YO9HP 607,392

Multioperator,
Single Transmitter
V31TP 3,847,746
PZ5WW 3,340,170
LT1F 2,737,152
CT9L 2,734,020
C6AGU 2,659,293
LR2F 2,297,841
TM6M 2,244,918
T32OU 2,170,248
EE5E 2,017,164
EA8ZS 1,928,667

Multioperator,
Two Transmitters
PJ4O 6,879,492
KP2M 5,020,158
KH6LC 4,488,840
HBØ/NØMX 2,059,344
9A7A 2,052,603
LX7I 1,785,000
4U1UN 1,587,720
T93J 1,537,800
ZM1A 1,440,663
JR1CBC 611,934

Multioperator,
Unlimited Transmitters
PJ2T 6,851,964
J7DX 5,905,440
VP6DX 5,559,153
9A1A 2,473,317
KL7RA 2,234,673
GM7V 1,211,565
YR7M 1,141,536
JA1YPA 507,780
LY7A 430,416

US
Call Score
Single Operator, 
High Power
K1KI 3,593,274
K3CR 
 (LZ4AX, op) 3,557,358
K1ZM 3,501,762
N2NT 3,381,240
AA1K 2,985,831
K1ZZ 2,851,785
VC3E 
 (VE3AT, op) 2,802,618
WC1M 2,515,032
N2LT 2,277,330
K3ZO 2,209,920

Single Operator, 
Low Power
N1UR 1,613,496
K1BX 1,598,352
W3EF 1,326,699
K2PS 1,149,744
N4TZ 1,134,798
N5AW 1,076,124
WK2G 672,192
WØUO 642,843
K1HT 622,566
N2WN 600,456

Single Operator, 
QRP
K2DM 426,384
KR2Q 361,800
K3PH 336,978
K4CIA 285,012
N7IR 205,842
N1TM 200,979
W6JTI 191,022
W9WI 180,180
K4ORD 121,401
K3TW 106,074

Single Operator,
10 Meters
K4WI 552
WO2N 126
W7VS 3
KN4JN 3

Single Operator,
15 Meters
NR5M 
 (NM5M, op) 47,712
K4EA 27,264
W6YA 23,829
K4FJ 23,616
KC7V 16,080
WB4TDH 14,490
N5DO 11,988
NK6A 5,760
KIØF 3,675
NG2T 2,706

Single Operator,
20 Meters
W1MU 447,432
W7WA 354,480
VE2FWW 323,820
VE6WQ 273,420
N4ZZ 256,680
W4TAA 151,029
WA1FCN 126,420
W8TWA 121,626
WA3NKO 107,529
K2MFY 85,800

Single Operator,
40 Meters
K1ZZI 392,805
N2MF 350,436
N2IC 332,946
AI6V 
 (K6RC, op) 194,820
K7AO 118,041
K8CW 85,086
AA4VV 69,402
WØZA 68,508
N6MA 65,142
VE3MM 56,304

Call Score
Single Operator,
80 Meters
W1MK 250,821
KT1V 231,588
K9DX 215,004
KVØQ 90,771
W6NV 65,925
K9AY 50,820
K1GU 48,441
NT2A 32,232
K8BN 27,264
NA4CW 27,027

Single Operator, 
160 Meters
W4ZV 67,266
W3GH 17,820
W2VO 11,040
K5RX 10,434
W4GD 7,611
AA9D 4,950
W2MF 3,663
VE3CUI 3,420
VO1MP 2,958
W7RH 2,907

Single Operator,
Assisted
K3WW 3,573,960
NN3W 
 (@N3HBX) 3,124,200
AA3B 2,790,672
N1EU 2,073,945
N1IW 2,058,615
K1FWE 1,855,740
K5YA 1,778,028
KQ3F 1,750,308
N2MM 1,609,239
W2UP 1,432,275

Multioperator,
Single Transmitter
W3BGN 3,990,987
K1IR 3,609,255
K9RS 3,527,469
KT3Y 3,477,240
K8AZ 3,199,920
K2QMF 2,719,500
W2XL 1,757,538
K9SD 1,411,488
W2ZQ 1,331,100
W3GQ 1,328,250

Multioperator,
Two Transmitters
K1AR 5,639,340
WE3C 5,325,576
N3RS 5,111,892
NY4A 4,861,047
N2RM 3,565,608
KB1H 3,491,541
KØTV 3,159,720
W4RM 2,942,802
NE3F 2,260,854
W2CG 2,199,960

Multioperator,
Unlimited Transmitters
W3LPL 7,224,282
KC1XX 7,143,240
K3LR 6,901,344
K1XM 6,710,451
NQ4I 5,350,419
W2FU 5,218,521
NR4M 5,064,336
K1TTT 4,645,803
K5GO 4,029,948
K1RX 3,912,672
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Northeast Region
(New England, Hudson and 
Atlantic Divisions; Maritime 
and Quebec Sections)
K1KI 3,593,274 C
K3CR 
 (LZ4AX, op) 3,557,358 C
K1ZM 3,501,762 C
N2NT 3,381,240 C
AA1K 2,985,831 C

N1UR 1,613,496 B
K1BX 1,598,352 B
W3EF 1,326,699 B
K2PS 1,149,744 B
K1HT 622,566 B

K2DM 426,384 A
KR2Q 361,800 A
K3PH 336,978 A
N1TM 200,979 A
K3TW 106,074 A

W/VE Region Leaders
Tables list call sign, score and power (A = QRP, B = Low Power, C = High Power).

Southeast Region
(Delta, Roanoke and 
Southeastern Divisions)
K3ZM 1,903,851 C
N4ZR 1,450,251 C
WJ9B 1,400,490 C
AA4S 1,086,960 C
W4NZ 919,149 C

WK2G 672,192 B
N2WN 600,456 B
N4YDU 580,635 B
N4IG 505,575 B
WA4DOU 455,700 B

K4CIA 285,012 A
W9WI 180,180 A
K4ORD 121,401 A
N4JF 99,441 A
NU4B 69,174 A

Central Region
(Central and Great Lakes 
Divisions; Ontario Section)
VC3E 
 (VE3AT, op) 2,802,618 C
K8GL 1,145,664 C
VE3RM 
 (DL7FER, op) 1,030,776 C
N9CK 809,172 C
N8AA 727,662 C

N4TZ 1,134,798 B
N9CO 494,406 B
K9QVB 420,288 B
KV8Q 319,734 B
WB8JUI 300,192 B

N8IE 104,517 A
WB8RTJ 48,060 A
KØCD 14,760 A
KA6SGT 7,938 A
KT8K 4,743 A

Midwest Region
(Dakota, Midwest, Rocky 
Mountain and West Gulf 
Divisions; Manitoba and 
Saskatchewan Sections)
K5NA 1,690,164 C
N3BB 1,662,792 C
WXØB 
 (AD5Q, op) 1,146,366 C
KØSR 1,039,722 C
NØKE 681,894 C

N5AW 1,076,124 B
WØUO 642,843 B
K5FP 273,978 B
KØRC 262,548 B
WØETT 249,795 B

N4IJ 92,493 A
KG5U 47,940 A
K5ZE 36,990 A
NDØC 27,888 A
WF4U 22,968 A

West Coast Region
(Pacifi c, Northwestern and 
Southwestern Divisions; 
Alberta, British Columbia and 
NWT Sections)
K7GK 1,289,400 C
N6TV 1,260,441 C
K7RL 1,174,932 C
W6YI 
 (K6AM, op) 1,164,828 C
KO7AA 1,098,336 C

N6NF 197,925 B
W3CP 171,390 B
KM6Z 169,335 B
N7ZG 138,852 B
NW7E 119,232 B

N7IR 205,842 A
W6JTI 191,022 A
KD4HXT 37,620 A

Outside the US east coast, VE3AT op-
erating VC3E (ON) had the high score at 
number 7. Perennial Texas contest entrants 
Richard, K5NA (STX), and Jim, N3BB 
(STX), led from the western states finishing 
at number 13 and number 14 respectively. 

Chas, K3WW (EPA), has rocketed back 
to the top of the pack to win his sixth As-
sisted title, ahead of Rich, NN3W, who was 
operating from the big N3HBX station in 
Maryland. Bud, AA3B (EPA), was a close 
third. Top score from outside the Northeast 
was Dennis, K5YA (STX), coming in at posi-
tion number 7. 

In the single band categories, longtime 
160 meter DX contest entrant Bill, W4ZV 
(NC), coasted to a comfortable win on Top 
Band. Repeating his 80 meter 2007 win was 
Robye, W1MK (EMA), in a close finish 
with Ted, KT1V (NH), coming in second. 
Georgia’s Ralph, K1ZZI, took top honors on 
40 meters with another close finish over 2007 
40 meter winner Brian, N2MF (WNY). 

Mike, W1MU (ME), repeated his 2007 
20 meter single band win over second place 
Dan, W7WA (WWA). Even with band con-
ditions as miserable as they were, Dan was 
able to pull out more than 1000 QSOs on 20 
from very far west — a great effort. 15 meter 
and 10 meter scores were down considerably 
from 2007, with NR5M (Eric, NM5M, op) 
and Cort, K4WI, taking first place on each 
band respectively. 

Overall W/VE Multioperator 
Categories

The three-man team of W3BGN, K2TW 
and W2GD took top honors in the multiopera-
tor, single transmitter category from W3BGN 
(EPA) with a winning score of 3,990,987. 
Second place went to K1IR, K1TWF, K1VR, 
W1VE and WØ1N operating from K1IR 
(EMA) at 3,609,255. Central Division leader 
K9RS with AA5B and N3DXX also topped 
the three million mark to place third. 

Multi-Two had three seasoned teams of 
contest operators all top the 5 million point 

mark, with K1AR (at K1EA, EMA) and 
K1EA, K1GQ, K6NA and KM3T at the top 
of the points race. WE3C (EPA) with W3FV, 
NN3Q, KF3B and WB3FIZ finished second; 
and N3RS (EPA) with N3RD, N3ED, N3NA, 
N2SR and W8FJ coming in third.

W3LPL (MD) has repeated their 2007 
win with a second consecutive victory in the 
Multi-Multi category. Operators W3LPL, 
NI1N, WX3B, N3KS, AI3M, N3OC, K3RA, 
K3RV, WR3Z, KD4D, K4ZA, K4ZW and 
AC6WI narrowly topped strong challenges 
in the number 2 through number 4 spots 
from KC1XX (with K1TR, K6AW, KA1R, 
N1KWF, W1FV, W2RQ and WA1Z), K3LR 
(with K3UA, K8CX, KL9A, NØAX, N2NC, 
N3GJ, N3SD, N6MJ, VE3EJ and VE3NE) 
and K1XM (with K2TJ, KT1D, W1FJ, 
W1KM and W1UE).

DX Single Op Categories
“Not even close” is our opening thought 

for the DX single op categories as current DX 
QRP single op record holder Bill, W8QZA, 
returned for a repeat performance in Costa 
Rica from TI5N. Bill’s winning score of 
1.4 million points was the widest margin of 
victory in any single op category from DX or 
W/VE in the 2008 running of the contest. Nice 
job! Second place, and European continental 
winner, was Peter, HB9BMY. Asia was topped 
by number 5 finisher Izuno, JR4DAH. 

Shifting gears backward to “boy, that was 
close!“ is the DX Low Power category that 
featured a race between three operators who 
would all ultimately end up within a few 
percentage points of each other at the top. 
Our 2008 winner is Dave, WJ2O, who oper-
ated VP5DF to the number 1 position over 
strong challenges from Alfredo, WP3C, and 
Eric, K9GY, operating from Nicaragua as 
H7/K9GY. Top South American score was 
number 6 finisher Luc, PY8AZT at PT7AG. 
Top Africa was number 10 finisher Andrew, 
ZS6AA. Europe was led by Barry, W5GN, 
operating from Ireland as EI/W5GN (and 
who just missed the top 10, finishing number 

12). Top Asian score was Masa, JI1RXQ. 
Rare is a year when the ARRL DX CW 

contest DX High Power category is not won 
from the Caribbean. Yuri, VE3DZ, was in the 
right place at the right time to take the 2008 
victory operating V31UZ from Belize. This 
is his first ARRL DX CW win. The next two 
spots went to Pacific stations in Hawaii, with 
Mike, KH6ND, operating KH7X to a strong 
second place finish and John, KH6SH, oper-
ating KH6NF, third. Best score from Africa 
was fourth place finisher Ville, OH2MM, 
operating from EA8EA. Top European and 
number 5 overall was Jiri, OK1RF, operating 
from CT1JLZ. The continental parade con-
tinued with number 6 overall Pedro, CX5BW 
as top South American and Masa, JH4UYB, 
as leading scorer from Asia. 

Current DX Single Op Assisted North 
America continental record holder Ed, 
N2ED, has notched yet another win in the 
category after keying V26G to a 4 million 
plus point score from Antigua. This is Ed’s 
fourth DX Assisted category win. Second 
place and the top European score was Bar-
ney, DK8ZB, operating DD2D. The number 
1 South American was number 4 finisher 
Wesley, PY5FB. Top Asian score was sub-
mitted by Mac, JO7KMB. 

In the Single Band categories, US opera-
tors going offshore won all three of the low 
band spots. On 160 meters, Bob, N4BP, 
made 728 contacts to operate C6AKQ to 
victory from the Bahamas. A close finish on 
80 meters had Joe, W5ASP, operating ZF1A 
in the Caymans to a score of over 260,000 
points, followed by K4PG at C6APG in the 
Bahamas finishing second. That 2 element 
80 meter beam at ZF1A sure is producing 
results! On 40 meters, again the Bahamas 
took the top spot with Fred, K9VV, operat-
ing C6AKU to the number 1 spot over Bill, 
KH7XS, operating from KH7B. Leppala, 
OH2BYS, traveled to the Canary Islands 
to operate EA8/OH6L to the top 20 meter 
single band spot, followed closely by Jozef, 
OM3NA, who placed second. PT5T, oper-
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Continental Leaders
Category Name Call  Score
Africa
Single Operator High Power EA8EA (OH2MM, op) 2,550,999
Single Operator Low Power ZS6AA 723,723
Single Operator 20 Meters EA8/OH6L (OH2BYS, op) 310,860
Single Operator 15 Meters D4C (YL7A, op) 239,598
Multioperator Single Transmitter CT9L 2,734,020

Antarctica
Single Operator High Power DPØGVN (DL5XL, op) 114,390

Asia
Single Operator High Power JH4UYB 795,372
Single Operator Low Power JI1RXQ 161,190
Single Operator QRP JR4DAH 35,256
Single Operator 160 Meters JA3YBK (JG3MRT, op) 7,128
Single Operator 80 Meters JM1UWB 7,524
Single Operator 40 Meters 7J1AAI (W1NN, op) 62,874
Single Operator 20 Meters JH7XMO 110,664
Single Operator 15 Meters JA9CWJ 420
Single Operator Assisted JF2QNM 189,300
Multioperator Single Transmitter JAØQNJ 603,003
Multioperator Two Transmitters JR1CBC 611,934
Multioperator Multi Transmitter JA1YPA 507,780

Europe
Single Operator High Power CT1JLZ (OK1RF, op) 2,037,570
Single Operator Low Power EI/W5GN 429,000
Single Operator QRP HB9BMY 86,154
Single Operator 160 Meters SP3BQ 39,852
Single Operator 80 Meters M5X (G4TSH, op) 157,410
Single Operator 40 Meters F6ARC 266,739
Single Operator 20 Meters OM3NA 242,460
Single Operator 15 Meters T96Q 6,798
Single Operator Assisted DD2D (DK8ZB, op) 1,196,775
Multioperator Single Transmitter TM6M 2,244,918
Multioperator Two Transmitters HBØ/NØMX 2,059,344
Multioperator Multi Transmitter 9A1A 2,473,317

2008 DX CW 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 Winner Sponsor
Asia Multioperator Single Transmitter  JAØQNJ Yankee Clipper Contest Club
Canada Single Operator Low Power VE2XAA Contest Club Ontario
Europe Single Operator High Power  CT1JLZ (OK1RF, op) Jim George, N3BB
Hudson Division Single Operator High Power  N2NT HVCDX and AARA — John Naberezny, 
    WE2F Memorial
Japan Single Operator Low Power  JI1RXQ Western Washington DX Club
North America Single Operator High Power  V31UZ (VE3DZ, op) Potomac Valley Radio Club
Pacifi c Division Single Operator Low Power  N6NF Central California DX Club, Inc W6MEL
W/VE 1.8 MHz  W4ZV Jerry Rosalius, WB9Z
W/VE 3.5 MHz  W1MK SM3DMP — W7ACN
W/VE 14 MHz  W1MU The QSLMAN — W4MPY
W/VE 21 MHz  NR5M (NM5M, op) Carl Luetzelschwab, K9LA
W/VE 28 MHz  K4WI Green River Valley, IL ARS
W/VE Multioperator Single Transmitter W3BGN Northern Illinois DX Association
W/VE Single Operator Assisted  K3WW Harold Ritchey, W3WPG Memorial
W/VE Single Operator High Power  K1KI Frankford Radio Club
W/VE Single Operator Low Power  N1UR Andy Faber, AE6Y
W/VE Single Operator QRP  K2DM Tod Olson, KØTO
World 1.8 MHz  C6AKQ (N4BP, op) Fred Race, W8FR, In Memory of DL1FF
World 14 MHz  EA8/OH6L (OH2BYS, op) Jeff Hartley, N8II
World 21 MHz  PT5T (AI6V, op) Caribbean Contesting Consortium PJ2T
World Multioperator Single Transmitter  V31TP DX Publishing
World Multioperator Two Transmitters  PJ4O Tom De Meiss K2TD Memorial
World Multioperator Unlimited  PJ2T H. Stephen Miller NØSM
World Single Operator High Power  V31UZ (VE3DZ, op) North Jersey DX Association
World Single Operator Low Power  VP5DF (WJ2O, op) Jim Stevens, K4MA
World Single Operator QRP  TI5N (W8QZA, op) Jerry Griffi n, K6MD/YI9MD

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 $67 (includes shipping).

Category Name Call  Score
North America
Single Operator High Power V31UZ (VE3DZ, op) 4,276,632
Single Operator Low Power VP5DF (WJ2O, op) 2,930,400
Single Operator QRP TI5N (W8QZA, op) 1,435,614
Single Operator 160 Meters C6AKQ (N4BP, op) 122,304
Single Operator 80 Meters ZF1A (W5ASP, op) 260,013
Single Operator 40 Meters C6AKU (K9VV, op) 322,140
Single Operator 20 Meters XE1CT 201,666
Single Operator 15 Meters XE3WAO 8,652
Single Operator 10 Meters XE1NW 2,010
Single Operator Assisted V26G (N2ED, op) 2,586,726
Multioperator Single Transmitter V31TP 3,847,746
Multioperator Two Transmitters KP2M 5,020,158
Multioperator Multi Transmitter J7DX 5,905,440

Oceania
Single Operator High Power KH7X (KH6ND, op) 3,397,698
Single Operator Low Power ZL4PW 141,732
Single Operator 40 Meters KH7B 294,351
Single Operator 20 Meters KH6/N7ON 11,844
Single Operator 15 Meters A35RK 57,528
Single Operator Assisted KH6/AA4V 60,945
Multioperator Single Transmitter T32OU 2,170,248
Multioperator Two Transmitters KH6LC 4,488,840
Multioperator Multi Transmitter VP6DX 5,559,153

South America
Single Operator High Power CX5BW 2,003,883
Single Operator Low Power PT7AG (PY8AZT, op) 1,395,135
Single Operator 80 Meters PR7AR 21,762
Single Operator 40 Meters 4M5IR (YV5KG, op) 128,688
Single Operator 20 Meters PY1NB 120,792
Single Operator 15 Meters PT5T (AI6V, op) 270,456
Single Operator 10 Meters LU1HF 31,440
Single Operator Assisted PY5FB 761,292
Multioperator Single Transmitter PZ5WW 3,340,170
Multioperator Two Transmitters PJ4O 6,879,492
Multioperator Multi Transmitter PJ2T 6,851,964

ated by Carl, AI6V, was the top 15 meter 
single band entry, with Yuris, YL7A, at D4C 
finishing a close second. On 10 meters there 
was sparse single band activity due to band 
conditions and Juan, LU1HF, repeated his 
2007 win on the band. 

DX Multioperator Categories
Belize was the scene of the victories in 

both the Single Operator High Power and DX 
Multioperator Single Transmitter categories in 
2008. WCØW and K5PI set up Field Day style 
at the Cahal Pech hotel with a TA-33, modified 
Butternut vertical, 40/80 dipole and a 400 foot 

long receive antenna. Operating V31TP to 
3.8 million points, they won M/S by a com-
fortable margin over second place entrants 
AC8W, K8DD, KB8TXZ and W5JAY who 
operated from PZ5WW in Suriname. Third 
place went to perennial contest entrants LT1F, 
with LU1AEE, LU1FAM, LU1FKR, LU1FT, 
LU5DX and LU7ACW as operators.

A famous Amateur Radio pundit from 
the past always headed his columns “Never 
Say Die“ and that moniker is applicable to 
the top DX Multioperator Two Transmitter 
category for this year. After a close loss in 
the category operating from HP1XX in 2007, 

N4GG, W9RE, N5OT and W4OC returned 
to Bonaire to operate PJ4O to a solid victory 
in the category, besting second place KP2M 
(K3TEJ, K3CT operators) by nearly 2 million 
points. Third place went to Hawaii’s KH6LC, 
AH6RE, N6GQ, N6KB and SMØDRD who 
operated KH6LC to a score of 4.48 million. 

PJ2T is the most logged call sign in ra-
dio contesting, with more raw QSOs made 
than anyone else over the past eight years. 
Numerous victories in various ARRL, CQ 
and other contests have come in the wake 
of the resurrection of W1BIH’s old Curacao 
QTH by WØCG and his wife Cindy. Opera-
tors N1ZZ, W9VA, WØNB, W8TK, NØYY, 
W8AV and WØCG have taken first place in 
the DX Multi-Multi category for 2008. The 
CCC crew decides categories usually based 
on the number of operators and the fun factor 
involved, and that has served them well. This 
is a fifth consecutive Multi-Two or Multi-
Multi victory for PJ2T and their third overall 
in the Multi-Multi category. 

Coda 
“Standing on a tower, world at my com-

mand…“ Bob Weir sang this standing on a 
stage rather than at the top of a tower, but the 
analogy for radio contesting rings true. We are 
on the verge — no, really, I mean it — of the 
next sunspot cycle going on the upswing and 
it can only get better from here. There is no 
ARRL contest event that tops ARRL DX in 
yearly interest or sheer QSOs made, even at 
the lull of the sunspot cycle. The 2009 running 
of the ARRL DX CW Contest will be held on 
February 21 and 22. Until next year — see 
you on the bands! 
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2008 ARRL EME Contest

�  The Ultimate DX. Use VHF, UHF and 
SHF frequen cies to work stations around 
the world by aiming your antennas at the 
“Lunar Reflector”! It’s not as far out of reach 
as you may think!

�  Use CW, WSJT or a combination of both!

�  Three weekends of activity. Many entry categories 
to choose from. Certificates awarded to every sta-
tion that makes at least one QSO and submits a log!

�  Complete rules can be found at: 
www.arrl.org/contests

September 20-21
(2.3 GHz and Up weekend)

October 18-19
50-1296 MHz (first weekend)

November 15-16
50-1296 MHz 
(second weekend) 
0000 UTC Saturday through 
2400 UTC Sunday, 
each weekend

“ Somewhere there’s signals
How faint the tune
Somewhere there’s QSOs
How high the moon…”

MICHAEL AGSTEN, W8TXT

J VAN MUYLWYK, PA3FXB

�  Do you like the more technical 
side of Amateur Radio? The 10 GHz 
contest is one of the more chal-
lenging radiosport events. Use the 
microwave bands and make QSOs 
hundreds of miles away! Build your 
own gear, get your dish high in 
the air and use some exotic tech-
niques to make contacts, such as 
bouncing your signal off of build-
ings, mountains, even rain storms!

�  Two weekends of fun and experi-
mentation! Operate a maximum 
of 24 hours during each contest 
weekend. Complete rules can be 
found at www.arrl.org/contests. 

August 16-17 (first weekend) and 
September 20-21 (second weekend)

6 AM Local Saturday through 12 Midnight Local Sunday

DAN BUBKE, K6NKC

DAVID GLENN, N6TEBMARC FRANCO, N2UO

2008 ARRL 10 GHz and Up 
Contest

www.arrl.org/contests  www.arrl.org/contests
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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 4-Sep 14, 2359Z-2359Z, Serres, 
Greece. Radio Amateur Association of Serres, 
SY7ISDE. Special Event Station for the 
International Six Days Enduro. 14.225 3.797. 
QSL. Radio Amateur Association of Serres, 
SZ7SER, PO Box 1063, Serres 62110, 
GREECE. sy7isde.blogspot.com

Jul 12-Jul 26, 1400Z-2200Z (Saturdays 
only), Azle, TX. Tri-County Amateur Radio 
Club, W5G. First Opening of Greer Island. 
21.250 14.250 7.250. QSL. W5G Greer Island 
Project, c/o TriCounty ARC WC5C, 820 Wood 
Ln, Azle, TX 76020. usislands.org, 
kb5ylg@yahoo.com or www.wc5c.org

Jul 19-Jul 21, 1600Z-0400Z, South 
Manitou Island, MI. BSA Scout’s Venture Crew 
9050, W8M. South Manitou Island National 
Park and Lighthouse Activation. 18.160 14.247 
14.040 7.250. Certificate. Dan Mills, 
1817 Mills Ave, North Muskegon, MI 49445. 
dan@n8ppq.net or www.n8ppq.net

Jul 29-Aug 3, 0000Z-2359Z, Isabela, PR. 
Federation Radio Amateur of Puerto Rico, 
K4S. Guillermo M. Schwarz, KP3S Memorial 
Dedication. 18.145 14.230 7.178 3.880. QSL. 
Carlos R. Rodriguez, KP3S, RR 5 Box 73A, 

Isabela, PR 00662-4509. kp3s.50megs.com/
memory.htm
Jul 31-Aug 3, 1400Z-2200Z, Oshkosh, 
WI. Fox Cities Amateur Radio Club Inc, W9ZL. 
Experimental Aircraft Association’s Airventure 
2008. 14.270 7.250. Certificate. FCARC/
Airventure, PO Box 2346, Appleton, WI 54912. 
www.fcarc.us
Jul 31-Aug 3, 1700Z-2300Z, Litchfield, 
MN. Meeker County Amateur Radio Club, 
KØMCR. First time Amateur Radio is on 
display at our fair. 14.260 7.260 7.060 3.840. 
Certificate. Jim Westrup, 524S Holcombe, 
Litchfield, MN 55355. ka0csw@yahoo.com
Aug 1-Aug 4, 1300Z-2359Z, Canton, OH. 
Canton Amateur Radio Club, W8AL. Annual 
Pro Football Hall of Fame Festival. 28.365 
21.365 14.265 7.265. Certificate. Donald E. 
Perry, 968 Culverne Ave NW, Massillon, OH 
44647. www.w8al.org
Aug 2, 1300Z-2200Z, Dillon, MT. 
Beaverhead National Forest, W7B. Beaverhead 
Forest 100th Anniversary — 75th Anniversary of 
the CCCs. 14.200 7.280 3.880. Certificate. Bill 
Kolar, W7AVG, 955 East Parkview, Dillon, MT 
59725. cbkolar@bmt.net

Aug 2-Aug 3, 0000Z-2359Z, Pittsburgh, 
PA. Pittsburgh area Amateur Radio clubs, 
various call signs. 250th Anniversary of the City 
of Pittsburgh. 28.350 21.350 14.250 7.250 
3.850 and elsewhere. Certificate.* Edward K. 
Oelschlager, N3ZNI, 60 Carl Ave B2, Eighty 
Four, PA 15330. www.pittsburgh250ham.org

Aug 2-Aug 3, 1200Z-2000Z, Groton, CT. 
Submarine Base Amateur Radio Club, N9N. 
50th anniversary of USS Nautilus’s trip to North 
Pole, 1958. 14.343 14.243 7.279. QSL. Don 
Keith, N4KC, 40 Red Stick Rd, Indian Springs 
Village, AL 35124. n4kc@bellsouth.net

Aug 2-Aug 3, 1400Z-2200Z, Alexandria, 
VA. The Mount Vernon Amateur Radio Club, 
K4CG. The 218th Birthday of the United States 
Coast Guard. 14.250 10.110 7.270. QSL. US 
Coast Guard TISCOM, 7323 Telegraph Rd, 
Alexandria, VA 22310. k4us@mvarc.com
Aug 2-Aug 4, 1700Z-0100Z, Anchorage, 
AK. Anchorage Amateur Radio Club, KL7AA. 
2008 Alaska ARRL Convention. 14.929. QSL. 
Alaska QSL Bureau, PO Box 520343, Big Lake, 
AK 99652. www.kl7aa.com
Aug 7-Aug 17, 1400Z-0000Z, daily, Des 
Moines, IA. Madison County DX Club, WØISF. 

2008 September VHF QSO Party

1800 UTC Saturday, September 13 to 
0300 UTC Monday, September 15

✷ How far can your signal go on VHF+?

✷ Summer’s fading fast — time to cash in on 
the end of the Sporadic-E season and maybe 
catch a good tropo opening as well. 

✷ Operate from home, while on a camping trip, or 
as a “rover,” driving throughout your area. Smaller 
antennas make VHF+ operating an excellent por-
table operating activity. Lots of fun for everyone! 
Complete rules are at www.arrl.org/contests

1800

BRUCE KRIPTON, KG6IYN

CHRISTOPHER MERCHANT, KA1LMR
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Certifi cates and QSL cards: To obtain a 
certifi cate from any of the special-event sta-
tions offering them, send your QSO informa-
tion along with a 9×12 inch self-addressed, 
stamped envelope to the address listed in 
the announcement. To receive a special 
event QSL card (when offered), be sure to 
include a self-addressed, stamped business 
envelope along with your QSL card and QSO 
information.
*Note: Some clubs may ask for a nominal 
fee to cover the cost of the certifi cate or QSL. 
Request will be made on air during the event 
or on the club’s Web site.
Special Events Announcements: For items to 
be listed in this column, you must be an Ama-
teur Radio club, and use the ARRL Special 
Events Listing Form, at www.arrl.org/con-
tests/spevform.html, or if you prefer, forms 
are available via the Internet (info@arrl.org), 
or for an SASE (send to Special Requests, 
ARRL, 225 Main St, Newington, CT 06111, 
and write “Special Events Form” in the lower 
left-hand corner). Off-line completed forms 
may be mailed, faxed or e-mailed to ARRL, 
Attn: Special Events. Submissions must be 
received by ARRL HQ no later than the 1st of 
the second month preceding the publication 
date; that is, a special event listing for Oct QST 
would have to be received by Aug 1. In addition 
to being listed in QST, your event will be listed 
on the ARRLWeb Special Event page.

The annual running of the great Iowa State 
Fair. 146.535 14.250 7.250. QSL. Mark Mease, 
2989 Truro Rd, Truro, IA 50257. Operating 
times will vary throughout the Fair. 
mmease@netins.net
Aug 9, 1200Z-2200Z, Stow, MA. Central 
Massachusetts Amateur Radio Association, 
W1BIM. Smokey Bear’s 64th Birthday. 
28.450 14.265. QSL. Ray Doucette, 
KB1OUW, 2 Dawes Rd, Stow, MA 01775. 
www.cmara.org
Aug 9, 1300Z-2200Z, Oil Springs, ON, 
Canada. Lambton County Radio Club, VA3OIL. 
150th anniversary of the 1st commercial oil well 
in North America. 14.240 7.240 3.840. QSL. 
KB1SF, 3560 Pine Grove #488, Port Huron, MI 
48060. (Canadians QSL VA3KSF, 377 Bentinck 
St, PO Box 33, Corunna, ON N0N 1G0 
Canada.) www.ve3sar.org
Aug 9, 1300Z-1900Z, Van Wert, OH. Van 
Wert Amateur Radio Club, W8FY. US 127/
US 30 Garage Sales Crossover Point. SSB 
14.304 7.204 CW 7.044 FM 146.850 EchoLink 
315705. Certificate. Van Wert Amateur Radio 
Club, PO Box 602, Van Wert, OH 45891. 
www.w8fy.org
Aug 9-Aug 10, 1800Z-1800Z, Mt 
Sunflower, KS. Trojan and Sand Hills Amateur 
Radio Clubs, K4S. Highest point in Kansas. 
Part of Colorado 14er Event. 14.260 14.060 
7.260 147.42. QSL. K4S, 1553 County Road T, 
Colby, KS 67701. www.14er.org
Aug 10, 1200Z-1600Z, Uncompahgre 
Mountain, CO. Old Goats QRPexpedition 
Team, NØB. N7UN/NØTU/KØUIF to climb/
activate the summit for 14er event. 18.157 
14.342 14.060 7.060. QSL. NØB — Guy 
Hamblen, 16 Dongan Ln, Newfoundland, NJ 
07435. Colorado 14er Event. n0b-14er.
blogspot.com or www.14er.org
Aug 14-Aug 17, 1400Z-0000Z daily 
Window Rock, AZ. Navajo Amateur Radio 
Club, N7C. The Navajo Code Talkers. 14.265 
7.265. QSL. Herb Goodluck, N7HG, PO Box 
3611, Window Rock, AZ 86516. n7hg@citlink.
net
Aug 15-Aug 24, 1400Z-2359Z, Marsh-
field, MA. Whitman Amateur Radio Club, 
NN1MF. 141st Annual Marshfield Fair. 18.160 
14.260 7.260 3.860. Certificate. Whitman ARC, 
PO Box 48, Whitman, MA 02382. 
www.wa1npo.org
Aug 16, 1400Z-2200Z, Alliance, OH. 
Alliance Amateur Radio Club, W8LKY. 
Birthplace of the Scarlet Carnation, Ohio’s 
state flower. 7.240 7.050. Certificate. Alliance 
Amateur Radio Club, PO Box 3344, Alliance, 
OH 44601. www.w8lky.org
Aug 16, 1400Z-2000Z, Huntington, NY. 
Peconic Amateur Radio Club, W2AMC 
International Lighthouse/Lightship Weekend. 
14.270 7.270. Certificate. Peconic ARC, 
PO Box 113, Peconic, NY 11958. 
www.peconic-arc.com
Aug 16, 1400Z-2300Z, Litchfield, MN. 
Meeker County Amateur Radio Club, KØMCR. 
History of farming/equipment used in the early 
1900s. 14.260 7.260 7.060 3.840. Certificate. 
Jim Westrup, 524 S Holcombe, Litchfield, MN 
55355. ka0csw@yahoo.com
Aug 16, 1400Z-2000Z, Van Buren, IN. 
Grant County Amateur Radio Club, W9EBN. 
36th Annual Popcorn Festival from the Popcorn 
Capital of the World. 146.79 14.260 7.260. 
Certificate. Bart Bartholomew, WA9SPT, 
6981 N E00 W, Marion, IN 46952. 
www.grantarc.com
Aug 16-Aug 17, 0000Z-2359Z, Dunkirk 
Lighthouse, Lake Erie, NY. Lancaster Amateur 
Radio Club, W2SO. Dunkirk Lighthouse. 

14.250 7.240 3.900 operating all modes. QSL. 
Lancaster Amateur Radio Club, 525 Pavement 
Rd, Lancaster, NY 14086. dunkirklighthouse.
com or larc.hamgate.net
Aug 16-Aug 17, 0000Z-2359Z, Eagle 
Harbor, MI. International Lighthouse/Lightship 
Weekend, K8E. Eagle Harbor Lighthouse, plus 
two range lights upon request. 14.275 14.030 
7.275 7.030. QSL. N8MR, 14071 Fairway, 
Livonia, MI 48154. www.kc8nah.com/
Interests/EagleHarbor/illw08.htm
Aug 16-Aug 17, 0100Z-2359Z, 
Merchantville, NJ, Worldwide. International 
Lighthouse-Lightship Weekend Organization, 
KC2HOU. Honoring the world’s maritime light 
beacons and the keepers. 28.370 
21.370 14.270 7.270. QSL. ARLHS Hdq, 
114 Woodbine Ave, Merchantville, NJ 08109. 
illw.org
Aug 16-Aug 17, 1300Z-2100Z, Sea Girt 
Lighthouse, NJ. North America DX Association/
Neptune Amateur Radio Club, NA2DX. Cele-
brating International Lighthouse/Lightship 
Weekend. 14.260 7.260. QSL. North America 
DX Association, PO Box 357, Bradley Beach, 
NJ 07720. kc2q@arrl.net
Aug 16-Aug 17, 1400Z-1900Z, North 
Canton, OH. Airwaves Radio Club, N8AIR. 
Presenting the Wings of Freedom Tour. 14.260 
14.270 7.260. Certificate. MAPS Air Museum, 
2260 International Pkwy, North Canton, OH 
44720. www.mapsairmuseum.org
Aug 16-Aug 30, 1400Z-2200Z (Saturdays 
only), Azle, TX. Tri-County Amateur Radio 
Club, W5P. Activation of Pelican Island TX050L. 
21.250 14.250 7.250. QSL. W5P Pelican 
Island, c/o WC5C Tri-County ARC, 820 Wood 
Ln, Azle, TX 76020. www.wc5c.org
Aug 17, 1300Z-2100Z, Brooklyn, NY. New 
York City Transit-Amateur Radio Club, K2IRT. 
Barefoot in the Park — Marine Park Nature 
Center Celebration. 14.265 7.270. Certificate. 
Robert W. Lobenstein, WA2AXZ, 
1958 East 36 St, Brooklyn, NY 11234. 
PSK-SSTV and satellite communications 
demonstrations. wa2axz@arrl.net
Aug 17, 1400Z-2000Z, Southold, NY. 
Peconic Amateur Radio Club, W2AMC. Interna-
tional Lighthouse/Lightship Weekend. 14.270 
7.270. Certificate. Peconic ARC, PO Box 113, 
Peconic, NY 11958. www.peconic-arc.com
Aug 19-20, 1500Z-1700Z and Aug 21 
1500Z-1700Z, Detroit, MI. Motor City Radio 
Club, W8MRM. 2008 Institute of Electrical and 
Electronic Engineers International Symposium 
on Electromagnetic Compatibility. 14.240 
14.040 7.240 7.040. QSL. Motor City Radio 
Club, 7869 Huron, Taylor, MI 48180-2608. 
www.emc2008.org or www.w8mrm.org
Aug 20-Aug 24, 2200Z-0200Z, Ringoes, 
NJ. Cherryville Repeater Association II, W4H. 
Hunterdon County (NJ) 4H Fair. 14.280 7.280. 
QSL. Cherryville Repeater Association II, Inc 
— W2CRA, PO Box 308, Quakertown, NJ 
08868. www.qsl.net/w2cra
Aug 21-Aug 24, 1300Z-2359Z, Hannibal, 
MO. Hannibal Amateur Radio Club, KØS. 
WW2-LST 325 Ship in Hannibal, Missouri. 
14.265 7.265. Certificate.* Hannibal Amateur 
Radio Club, PO Box 1522, Hannibal, MO 
63401. w0kem.com
Aug 23-Aug 24, 1300Z-0100Z, Jackson’s 
Mill/Weston, WV. Stonewall Jackson Amateur 
Radio Association, W8V. 50th West Virginia 
State ARRL Convention. 14.270 7.200. 
Certificate. SJARA, PO Box 752, Clarksburg, 
WV 26301-0752. k8dfsjara@aol.com or 
www.sjara.org
Aug 24, 1400Z-2100Z, Hanover, KS. 
Crown Amateur Radio Association, KØASA. 

Hollenberg Pony Express Station Festival. 
14.240 14.040 7.040 3.540. Certificate. Crown 
Amateur Radio Association, 11551 W 176th 
Terr, Olathe, KS 66062.
Aug 27-Sep 1, 1600Z-0100Z, Canfield, 
OH. 20 over 9 Amateur Radio Club, W8F. 163rd 
Canfield Fair. 28.385 14.285 7.285 3.885. 
Certificate. 20/9 Amateur Radio Club Inc, 
4939 E Radio Rd, Austintown, OH 44515. 
www.qsl.net/20over9
Aug 30, 1200Z-2000Z, Manassas, VA. Ole 
Virginia Hams, W4OVH. Civil War Battle of 
2nd Manassas (Bull Run). 146.970 21.362 
14.262 7.262. QSL. Ole Virginia Hams, 
PO Box 1255, Manassas, VA 20108. 
aldugaw@juno.com or www.w4ovh.net

In February, the Northrop Grumman 
Corporation Electronics Systems Sector 
awarded Roland (Rol) Anders, K3RA 
(left), an ARRL Life Member, their Lifetime 
Achievement Award for Excellence in 
Engineering and Technology for his 
signifi cant accomplishments in space 
electro-optical technology. The award was 
presented by James F. Pitts, Corporate VP 
and President of the Sector. Rol is a Chief 
Scientist at Northrop Grumman.

Strays
NORTHROP GRUMMAN/DOUG SCHMENNER
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DXCC Honor Roll Bill Moore, NC1L 
DXCC Branch Manager

The DXCC Honor Roll is earned by DX Century Club members who submit confi rmation for contacts reached within the numerical top 10 of the overall number of entities on The ARRL DXCC 
List. There were 337 entities on the DXCC list for the period with 328 being required for the Honor Roll. The period for this list is from January 1, 2007 through December 31, 2007. The boldface 
number indicates the total current DXCC credits. The number next to the callsign represents an individual’s overall total.

MIXED
337
Top of
Honor Roll
4X1FQ/377
4X4DK/388
4X6UO/343
9A8A/343
AA1V/350
AA4H/348
AA4S/360
AA6G/351
AA7A/350
ABØX/350
AB8K/354
AD5A/342
AF2C/347
AI9Y/342
AJ6V/348
CT1BH/365
CT1BOH/343
CT1EEB/341
CT1ZW/356
CX4CR/357
DF3CB/344
DF9ZP/344
DJ5JK/356
DJ6RX/365
DJ8NK/359
DJ9ZB/359
DU9RG/344
EA6NB/343
EA8AKN/343
EA8ZS/343
ES1AR/380
ES1RA/350
F2VX/359
F3AT/382
F6ANA/343
F6AOI/361
F6EXV/348
F9RM/379
F9XL/356
GØDQS/343
G3GIQ/370
G3HTA/365
G3KMA/372
G3NDC/352
G3NLY/369
G4IUF/345
G4SOZ/337
GM3YTS/344
GW3CDP/349
HAØDU/354
HB9BGV/344
HB9BZA/344
HB9CIP/344
HL3IUA/342
I2PEI/350
I2PJA/354
I4EAT/350
I4IKW/343
I4IZZ/342
I4MKN/363
I5FLN/361
I7RIZ/351
I8ACB/351
I8KNT/350
IKØAZG/343
IK1GPG/343
IK4NQL/342
IK5BAF/343
IK6DLK/343
IK8HJC/339
JAØCRG/344
JAØDWY/351
JAØHXV/345
JAØLXP/351
JAØSC/353
JAØUH/350
JAØUUA/343
JA1AAT/365
JA1BK/376
JA1BLC/367
JA1BNL/346
JA1BRK/374
JA1BWA/370
JA1CNM/348
JA1CZI/353
JA1FGB/351
JA1FNA/357
JA1GRM/342
JA1GV/367
JA1HEE/344
JA1IFP/365
JA1JAN/362
JA1MOH/354
JA1OND/354
JA1PCY/353
JA1QXY/357
JA1RWI/351
JA1SGU/351
JA1SHE/342
JA1SVP/352
JA1TRL/354
JA1UQP/362

JA1VLK/350
JA2ADY/345
JA2AH/362
JA2AHH/346
JA2AXB/350
JA2BAY/353
JA2BY/371
JA2CXH/351
JA2DLM/348
JA2DSY/359
JA2EWE/345
JA2JRG/343
JA2KVD/353
JA2QPY/344
JA2VPO/349
JA2WYN/344
JA3AZD/364
JA3EMU/357
JA3FYC/355
JA3GM/358
JA3GN/347
JA3LDH/343
JA3NTE/354
JA4AFT/362
JA4DEN/346
JA4DLP/357
JA4DND/354
JA4IYL/346
JA4JBZ/347
JA4LKB/346
JA4UQY/346
JA4XZR/343
JA4ZA/370
JA5BEN/345
JA5IU/354
JA6BDB/346
JA6BZI/362
JA6CBG/345
JA6LCJ/351
JA6MWW/342
JA6VQA/344
JA6VU/346
JA7AQR/355
JA7BJS/351
JA7EMH/346
JA7GDU/354
JA7IC/345
JA7JH/361
JA7JM/357
JA7MA/364
JA7MFL/343
JA7MSQ/343
JA7PL/353
JA7ZF/357
JA7ZP/349
JA8ADQ/368
JA8GMZ/343
JA8MS/361
JA8OW/354
JA9BEK/345
JA9LSZ/337
JD1AMA/343
JE1GMM/352
JE2LUN/346
JE8BKW/343
JF2MBF/343
JF7XKY/349
JH1AFD/345
JH1HGC/353
JH1JNR/342
JH1LMG/348
JH1XYR/344
JH2RMU/343
JH2UVL/350
JH4IFF/348
JH4UYB/344
JH5BHP/343
JH5FTY/343
JH7FMJ/349
JH8MXH/345
JH8UQJ/342
JI1DHY/342
JI1MNT/343
JI1UHZ/342
JJ1TEA/343
JK1OPL/358
JM1VRW/343
JO1WKO/342
JP1NWZ/344
JR1BLX/352
JR1MLU/352
JR1TNE/355
JR1XIS/345
JR2KDN/343
JR4VMS/342
JR5VHU/342
JR6EXN/343
JR7BDQ/348
JR9LKE/338
KØCA/343
KØCS/351
KØCX/346
KØEOU/348
KØEPE/366
KØEU/348
KØFF/351
KØGX/338

KØIEA/358
KØJUH/344
KØQQ/358
K1AC/345
K1BW/359
K1EU/343
K1KI/357
K1LD/345
K1MO/350
K1NY/352
K1RM/365
K2CL/365
K2PLF/348
K2TQC/376
K2XF/345
K3BEQ/349
K3PH/349
K3UA/352
K3VN/344
K3ZO/353
K4AU/343
K4CN/346
K4FJ/371
K4IQJ/346
K4MQG/373
K4MZU/372
K4PI/356
K4TEA/368
K4XO/363
K4XP/351
K4YYL/370
K5AQ/364
K5AT/343
K5CON/345
K5DU/343
K5EJ/355
K5GH/358
K5GZ/350
K5JP/343
K5JW/363
K5LP/355
K5NA/367
K5OVC/362
K5PC/345
K5RC/366
K5UR/364
K5VRX/348
K5XX/358
K6AAW/356
K6AM/345
K6ANP/358
K6DT/372
K6FG/350
K6FM/354
K6GAK/363
K6GXO/349
K6KII/381
K6KLY/343
K6RIM/361
K6RQ/380
K6SQL/348
K6TA/371
K6YRA/371
K6ZO/393
K7ABV/367
K7AR/345
K7LAY/351
K7NN/361
K7OM/347
K7VV/352
K7XB/357
K7ZD/343
K8AJR/342
K8CX/350
K8DR/380
K8DYZ/370
K8EJ/369
K8GG/349
K8MC/347
K8MFO/367
K8NA/352
K8PYD/361
K8RA/357
K8RR/362
K8SL/342
K9AJ/355
K9BWQ/356
K9CW/356
K9IR/343
K9MM/364
K9NU/343
K9OW/353
K9QVB/351
K9RJ/367
K9ZO/352
KB5GL/347
KC5P/343
KC7V/344
KE4YD/343
KF2O/355
KH6HH/358
KJ9I/344
KL7J/344
KL7RA/351
KM1R/345
KN4F/345
KP4BJD/354

KR5C/349
KU4J/348
KY7M/346
KZ2P/346
LA7QI/351
LU2NI/343
LU3MCJ/345
NØXA/348
N1DCM/343
N2TK/349
N2TU/343
N3II/355
N3SL/345
N4CC/359
N4CH/344
N4JA/354
N4WW/368
N4XM/351
N4XO/376
N4XR/379
N5AR/372
N5LZ/344
N5MT/344
N5NR/347
N5ZM/345
N6FF/343
N6FX/376
N6HR/362
N6JV/354
N6OJ/354
N6VR/356
N7BK/343
N7EF/348
N7HN/347
N7KH/347
N7NG/366
N7RT/361
N7UT/350
N8GZ/387
N8TR/345
N9AB/362
N9AF/366
NAØY/380
NB8B/345
NE8Z/358
NO2R/347
NR1R/353
NS6C/354
NW7O/346
OE3WWB/360
OH2BH/371
OH2BN/351
OH2BNY/344
OH2DW/348
OH2EA/359
OH2KI/360
OH2LU/361
OH2RI/357
OH2XF/374
OH3YI/366
OH4NS/370
OH4OJ/343
OH5NZ/368
OH5WW/341
OH8KN/352
OK1ADM/374
OK2SK/344
ON4AAC/343
ON4ADN/343
ON4AOI/342
ON4IQ/341
ON4IZ/374
ON4UN/366
ON6HE/348
ON7EM/347
OZ1BTE/343
OZ1FAO/345
OZ1LO/367
OZ7YY/357
OZ8BZ/362
PAØCLN/347
PAØLOU/381
PA3FQA/342
PY2OMS/349
PY2XB/344
PY2YP/347
RA6AR/348
S5ØA/363
S57J/343
SK7AX/349
SLØZG/343
SMØAJU/381
SMØFWW/341
SM3CXS/365
SM3EVR/351
SM3GSK/345
SM4CTT/352
SM4DHF/358
SM5API/366
SM5BFJ/361
SM5CZY/373
SM5FUG/344
SM5KNV/343
SM6CVX/363
SM6DHU/365
SM7CRW/357
SM7FIG/341

SM7HCW/348
SP3E/346
SP3FAR/342
SP4KM/343
SP5CJQ/343
SP5EWY/355
SP6CZ/344
SP7GXK/343
SP7HT/368
SP9AI/360
SV1IW/350
SV1LK/343
T77C/348
TG9NX/349
UAØCW/345
UA1MU/359
UA3AB/344
UA3AKO/342
UA3BS/347
UA4CC/346
UA6AF/345
UXØUN/360
VA3DX/348
VE1DX/342
VE3EJ/349
VE3XN/364
VE7AHA/351
VE7BD/359
VE7IU/342
VE7JO/340
VE7ON/341
VE7SZ/343
VE7VF/342
VK3DYL/343
VK3QI/351
VK5WO/373
VK6HD/363
VK9NS/343
WØBV/351
WØCM/386
WØDJC/341
WØJM/344
WØNS/351
WØWOI/350
WØXV/344
WØYG/358
W1DGJ/374
W1GG/368
W1GL/357
W1HH/380
W1JR/385
W1MI/353
W1OO/369
W1PNR/357
W1TRC/353
W1TYQ/372
W1WEF/347
W1YRC/364
W1YY/358
W1ZA/368
W1ZK/358
W2FP/363
W2TA/354
W2UP/347
W3BTX/357
W3GG/361
W3GH/384
W3LPL/364
W3MF/347
W3NF/350
W3OZ/343
W3UR/344
W4ABW/363
W4AVY/380
W4DKS/361
W4DR/385
W4DXX/358
W4GD/347
W4MBD/351
W4NL/365
W4VQ/373
W4ZV/378
W5BOS/366
W5BPT/349
W5FI/349
W5FKX/351
W5IZ/368
W5JE/351
W5TCX/344
W5UA/344
W5XX/358
W5ZE/351
W5ZPA/349
W6AN/357
W6BCQ/358
W6BJH/358
W6CN/349
W6CUA/351
W6DPD/347
W6EL/375
W6EUF/369
W6FW/375
W6GR/367
W6IEG/350
W6IJ/346
W6IS/342
W6ISQ/378

W6JRY/359
W6KH/382
W6KPC/369
W6KR/340
W6OAT/367
W6SR/352
W6TC/359
W6VX/342
W6YA/374
W7AM/357
W7CA/342
W7CL/343
W7DQ/355
W7DQM/366
W7EKM/359
W7GN/385
W7ID/351
W7IR/389
W7KH/392
W7KNT/346
W7LFA/363
W7LR/354
W7MO/351
W7OM/366
W7PEB/343
W7SDR/347
W7UPF/366
W7UT/353
W7XA/358
W8CY/348
W8GF/368
W8GMH/347
W8HC/343
W8LU/351
W8QBG/361
W8QHG/347
W8TE/352
W8UVZ/356
W9BB/347
W9DC/368
W9KNI/375
W9KQD/367
W9MU/348
W9VA/354
W9WU/352
W9XX/348
W9XY/348
W9ZR/363
WA1JMP/354
WA6F/347
WA6TLA/353
WA8WV/348
WB2YQH/362
WB6RSE/349
WB7B/343
WB9EEE/345
WB9Z/351
WD5DBV/348
WD5K/362
WF5E/375
WI5A/354
WK3N/343
WK7E/345
WQ7B/342
WT8S/343
WX5L/346
XE1AE/378
XE1L/348
XE1ZLW/342
YL2MU/351
YS1RR/357
ZL1AMO/365
ZS4TX/342

336
AA5AT/342
AA5AU/343
AA6YQ/341
AA8EY/359
AB5C/347
AC8G/347
AD5Q/346
AIØO/344
AJ3K/345
CX3AN/345
DJ2BW/385
DJ2TI/354
DJ4PI/362
DJ4XA/365
DJ5JH/363
DJ6VM/360
DL1BO/384
EA3NA/361
EA4DX/342
EA4MY/353
F2GL/355
F3SG/347
F5QF/346
F6FHO/344
F6FWW/342
F9CZ/345
G3LQP/361
G3RTE/348
G3RUV/358
G3UML/367
G4BUE/352
G4BWP/345

GJ3LFJ/342
GMØAXY/343
GW4BLE/349
HB9ANK/351
HB9DDZ/342
HB9PL/377
HB9RG/351
HS1NGR/336
IØEKY/343
IØOLK/362
I2KMG/369
I2MQP/349
I6FLD/374
I8IHG/345
IK2BLA/342
IK5ORP/337
IK6CGO/342
IT9UCS/347
JAØAZE/356
JAØDBQ/345
JA1BFF/352
JA1CLW/345
JA1DOF/344
JA1FQI/337
JA1HRQ/352
JA1HSF/343
JA1IOA/347
JA1MZM/345
JA2BHG/364
JA2FGL/345
JA2JW/378
JA6BJV/342
JA6CNL/357
JA6TMU/347
JA7EPO/346
JA7QFU/342
JA8BAR/355
JA9CWJ/343
JE4WOK/341
JE7CJL/342
JG3QZN/343
JH1AGU/350
JH2MYN/353
JH3AEF/344
JH8GWW/345
JH8NBJ/342
JI1FXS/340
JI5TRJ/342
JJ2LPV/341
JM1TWR/345
JS2LHI/340
JS3CTQ/342
KØGSV/357
KØGT/345
KØIUC/352
KØJY/348
KØMN/351
K1BD/348
K1HTV/356
K1KZ/340
K1WER/340
K1ZZ/356
K2AJY/341
K2AZ/343
K2EP/341
K2EWB/351
K2HK/367
K2MUB/367
K2SGH/348
K2TWI/344
K2UFM/357
K2UO/349
K2ZZ/346
K3KO/344
K3OTY/358
K4AVC/353
K4BVQ/376
K4CEB/364
K4CIA/368
K4DJ/366
K4DY/365
K4ID/370
K4JAF/344
K4JLD/350
K4JRB/371
K4MPE/367
K4MS/355
K4SBH/353
K4TAG/352
K4UTE/361
K4WS/353
K4XG/364
K4XI/357
K4XR/349
K4YR/384
K4ZYU/360
K5AB/336
K5CSK/351
K5ESW/356
K5IH/345
K5KC/350
K5YY/368
K6LGF/380
K6TS/343
K6UFO/340
K6XJ/356
K7EG/349

K7GEX/352
K7SO/348
K7SP/351
K7WE/346
K7ZA/354
K8AV/341
K8FF/371
K8FL/371
K8IFF/362
K8PT/351
K8SIX/346
K8WWA/342
K8YSE/342
K8ZZO/346
K8ZZU/345
K9EU/349
K9HQM/352
K9RA/362
K9XJ/356
KA4S/351
KA5V/347
KA7T/342
KA9WON/342
KB8NW/342
KC2NB/344
KC6AWX/341
KC8CY/347
KD5M/348
KF8N/342
KG9N/345
KH6CD/390
KUØA/341
KWØA/359
KZ2I/355
LA8XM/342
LA9HC/358
LU1JDL/343
NØAT/352
N1DG/351
N2OO/352
N2QT/342
N2WB/342
N3US/351
N3XX/343
N4AA/354
N4AH/356
N4AL/342
N4CID/343
N4KW/360
N4MM/365
N4TL/343
N4VB/347
N5HB/346
N5OK/353
N5TY/349
N6AR/372
N6OC/348
N6RA/361
N8DJX/345
N8DX/362
N8JV/342
N8PR/342
N9NS/352
NA9Q/348
NIØG/345
NK4L/343
NM4O/346
NN2Q/342
NN5O/343
NYØV/348
OE3OLW/346
OE8RT/366
OH1HM/338
OK1MP/374
ON4FU/378
ON8AW/360
OZ1CTK/347
OZ3PZ/357
OZ3SK/375
OZ9PP/355
PAØTAU/370
PAØWRS/346
PT2TF/348
PY2RO/342
PY7ZZ/355
S5ØO/346
S57AC/364
SMØCCM/353
SM2DMU/350
SM3DXC/350
SM4OLL/343
SM4OTI/342
SM5ARL/362
SM5CAK/366
SM5DQC/359
SM6CCO/348
SM6DYK/349
SP5EAQ/346
SP8AJK/362
SV1JG/348
UN6T/344
VE3JV/341
VE3LDT/348
VE7YL/342
WØAWL/344
WØBW/390
WØFK/348

WØRI/372
WØRT/349
WØSR/354
W1DIG/341
W1FJ/371
W1HEO/351
W1NU/382
W2BIE/343
W2HTI/384
W2KKZ/344
W2OKM/387
W2QM/383
W2RQ/347
W2RS/357
W2TO/350
W3AP/361
W3KB/344
W3NV/359
W3OOU/344
W4AG/361
W4AO/362
W4AXO/344
W4CK/344
W4CZU/351
W4DK/350
W4ETN/344
W4FQT/344
W4JR/341
W4LK/347
W4NKI/366
W4NU/347
W4PZV/362
W4UM/347
W4YCH/352
W4YO/376
W4ZCB/350
W5AV/374
W5EC/354
W5GAI/356
W5GO/343
W5HD/351
W5ODD/345
W5PJR/344
W6BSY/384
W6DCK/342
W6OTC/342
W6RFF/355
W6RGG/369
W6RT/385
W6UA/340
W6UY/358
W6VM/342
W6YWH/342
W7ACD/375
W7KCN/342
W8AXI/344
W8CRM/342
W8DCH/365
W8DX/345
W8GG/345
W8ILC/366
W8PHZ/383
W8WEJ/344
W8WM/340
W8WOJ/356
W9BF/344
W9CH/375
W9DMH/349
W9DX/347
W9FR/355
W9IXX/342
W9JA/356
W9LA/362
W9NGA/355
W9OP/346
W9QQ/356
W9SS/357
WAØGOZ/339
WA2F/343
WA2IKL/346
WA2NPD/349
WA5HOD/343
WA7FKV/350
WA9CVK/346
WB2AQC/353
WB4OSS/362
WB4TDH/351
WB8FIW/346
WD8E/341
WO2N/342
XE1J/357
XE1ZW/343
XQ2CC/370
YU1GTU/349
ZL1ARY/368
ZL3GS/362
ZL3JT/338

335
4X4JU/383
4X6KA/342
7N2KRX/342
9A1HDE/353
9A2AA/364
9A2EU/341
9A2OM/342
9A2YM/353

9A4A/368
9A7V/341
9A9A/344
AA1K/346
AA4MM/363
AA4V/355
AA4Z/358
AA5BT/341
AA5C/344
AA7AV/340
AB9E/346
AG9S/344
AK1N/344
AL7O/342
AL7R/341
CP5NU/339
CT1RM/353
DF2IS/341
DF2UH/340
DF3GY/343
DF3UB/341
DF7NM/343
DF9ZW/341
DJ1ND/345
DJ1OJ/359
DJ2RB/348
DJ2YA/373
DJ3IW/343
DJ4GJ/343
DJ4LK/362
DJ4SO/349
DJ4TZ/374
DJ5AV/344
DJ5DA/369
DJ6NI/359
DJ6TK/361
DJ7ZG/369
DJ8CG/342
DJ8FW/353
DJ9HX/343
DJ9KG/347
DJ9RQ/352
DJ9RR/344
DJ9WH/336
DKØEE/341
DK1FW/358
DK1RV/344
DK2GZ/340
DK3KD/349
DK3SF/352
DK5AD/350
DK5QK/352
DK6ED/344
DK6IP/347
DK6NP/349
DK6WL/348
DK8NG/349
DK8UH/340
DK9KX/350
DK9NA/341
DLØBMW/339
DLØWW/352
DL1AMQ/342
DL1EY/357
DL2FAG/341
DL3IE/363
DL3NBL/341
DL3OH/365
DL3ZA/366
DL4MCF/341
DL5KAT/341
DL5MBY/341
DL6MI/341
DL6NW/346
DL7AFV/341
DL7HU/376
DL7MAE/341
DL7OD/356
DL7SY/348
DL7VEE/346
DL7WL/346
DL8NU/364
DL8QS/347
DL8UP/353
DL8YR/351
DL9NC/359
DL9TJ/366
DL9YX/361
DL9ZAL/341
EA3LX/340
EA4DO/364
EA4GT/344
EA4KD/341
EA5BM/340
EA5KY/336
EA8BYR/339
EI2GS/340
ES1QD/342
F2BS/369
F2JD/340
F5II/363
F5KOK/346
F5NBU/341
F5NBX/340
F5NTV/341
F5OZF/341
F5VU/357

F6AJA/357
F6BEE/349
F6BFH/354
F6BKI/350
F6BWJ/348
F6DHB/346
F6DLM/346
F6DYY/343
F6DZO/342
F6DZU/346
F6ELE/341
F6EWK/346
F6FXU/340
F6GCP/342
F6HIZ/341
F9GL/374
GØDBE/340
GØJHC/341
G3HCT/379
G3JAG/363
G3KHZ/359
G3MXJ/360
G3OCA/340
G3PJT/339
G3PLP/344
G3SJX/344
G3SNN/346
G3VKW/350
G3VXJ/342
G3XTT/344
G4ELZ/342
G4OBK/341
G4PTJ/341
G4ZCG/341
GM3ITN/375
GM3WIL/344
GM4YMM/340
HA5LV/342
HA5WA/341
HA6NF/341
HA8IE/341
HA8UT/343
HBØLL/359
HB9AAA/362
HB9AFI/353
HB9AQW/355
HB9AZO/345
HB9BIN/339
HB9BLQ/342
HB9CGA/341
HB9CMZ/341
HB9DDM/341
HB9DLE/340
HB9MX/377
HB9TL/383
HL1XP/341
IØAMU/385
IØDJV/349
IØKDF/343
IØKRP/350
IØMWI/349
IØTCA/345
IØWDX/353
I1APQ/357
I1EEW/343
I1WXY/345
I1ZL/379
I2IAU/342
I2LPA/357
I2MOV/347
I2YBC/352
I2YDX/355
I4ACO/344
I4AVG/344
I4DZ/346
I4EWH/341
I4FTU/362
I4LCK/360
I4WZT/341
I5ARS/372
I5CRL/349
I5ENL/343
I5ICY/342
I5IGQ/342
I5JHW/345
I5KKW/346
I5RFD/346
I5ZGQ/346
I5ZJK/341
I6FYR/344
I8DVJ/341
I8LEL/353
I8XTX/345
IKØDWN/341
IKØFVC/340
IK1JJB/339
IK2ANI/341
IK2DFZ/340
IK2FIQ/341
IK2GNW/341
IK2ILH/339
IK2IQD/341
IK4BHO/341
IK4CIE/341
IK4DCS/340
IK4DCT/340
IK4DRR/339

IK4EWN/341
IK4HLO/341
IK4WMH/335
IK5CQV/341
IK5HHA/342
IK6BOB/341
IK6GPZ/340
IK7FPV/341
IK7NXM/339
IK8CNT/341
IN3RZY/345
IN3TJV/347
IN3XAI/345
IT9AF/356
IT9AUA/359
IT9GAI/364
IT9HLR/341
IT9SVJ/341
IT9TQH/343
IT9VDQ/342
IT9ZGY/382
JAØBYS/345
JAØDAI/346
JAØGRF/353
JAØGZZ/352
JAØNPQ/348
JA1ADN/374
JA1ADT/344
JA1BN/373
JA1CHN/346
JA1DM/382
JA1EOD/362
JA1FHK/364
JA1HGY/359
JA1JYZ/342
JA1KAW/343
JA1KJK/338
JA1KQX/348
JA1MLV/351
JA1NWD/341
JA1PEJ/346
JA1PMN/347
JA1PUK/347
JA1QOP/346
JA1QWT/339
JA1RJU/356
JA1SJV/350
JA1UXC/343
JA1VDJ/353
JA1VN/352
JA1WPX/347
JA1WSK/353
JA1WSX/354
JA1WTI/356
JA2AO/346
JA2BL/366
JA2CYL/345
JA2DDN/349
JA2FMW/343
JA2IVK/351
JA2JNA/344
JA2JPA/346
JA2JSF/353
JA2LHG/352
JA2NDQ/350
JA2ODB/345
JA2QCX/344
JA2TBS/342
JA2XW/367
JA3AAW/364
JA3APL/362
JA3APU/341
JA3ART/360
JA3AUQ/351
JA3AYU/349
JA3BQE/358
JA3CSZ/348
JA3DY/375
JA3KWZ/347
JA3MF/353
JA3MNP/354
JA3THL/355
JA4LXY/352
JA4RED/344
JA4XH/349
JA5ALE/346
JA5BLB/348
JA5XAE/337
JA6AV/363
JA6BEE/362
JA6BZA/340
JA6CDA/350
JA6GXP/352
JA6HUG/347
JA6IVR/339
JA6VA/359
JA6YG/362
JA7ARD/353
JA7BWT/342
JA7FS/359
JA7FWR/344
JA7JWF/350
JA7LMZ/342
JA7XBG/342
JA8ALB/346
JA8CDT/355
JA8DNV/352

JA8DRK/350
JA8DSO/344
JA8EJO/344
JA8GTA/347
JA8HH/349
JA8HYB/340
JA8JO/355
JA8NFV/346
JA8XJF/352
JA9AA/372
JA9CGW/346
JA9JFO/349
JA9LJS/344
JE1DXC/341
JE1SYN/340
JE2LPC/342
JE2OVG/344
JE2URF/341
JE2VLQ/342
JF1KKV/346
JF1SEK/346
JF2OWA/341
JF2PZH/340
JF3LGC/342
JF6OJX/340
JG1WSC/341
JG2TKH/341
JHØBBE/342
JH1EIZ/342
JH1FDP/348
JH1GZE/353
JH1IED/342
JH1IFS/356
JH1LPZ/340
JH1NYM/341
JH1SJN/342
JH2AYB/340
JH2FXK/340
JH2KXN/341
JH2SON/341
JH3AWX/342
JH3HTD/340
JH3VNC/346
JH4FEB/348
JH4RLY/343
JH6CDI/348
JH6JMN/341
JH7BDS/345
JH8DEH/338
JI1NJC/341
JI1PGO/343
JI1VVB/343
JI2EMF/341
JI2KXK/341
JJ2RCJ/342
JJ3AFV/341
JJ3PRT/350
JL1BLW/344
JL3JTD/340
JL3VWI/342
JM1GAW/341
JN1MKU/341
JO1MOS/340
JP1IOF/341
JQ1ALQ/340
JQ1BNA/341
JR1CBC/344
JR1DUP/345
JR1IZM/338
JR1MVA/341
JR2UBS/342
JR3HZW/345
JR3IIR/349
JR4LNG/340
JR7TEQ/350
JR7VHZ/339
KØKES/347
KØKG/343
KØSR/348
KØXN/350
KØYW/344
K1BV/360
K1DG/343
K1EFI/356
K1KOB/342
K1MY/345
K1ST/350
K1YT/340
K2CO/345
K2DP/351
K2FB/375
K2FL/383
K2MFY/354
K2NJ/348
K2OWE/346
K2QMF/347
K2RW/348
K2SHZ/378
K2TE/343
K2TV/347
K2VV/356
K2WE/343
K3AB/358
K3HP/344
K3II/380
K3JGJ/351
K3KY/346
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K3ND/354
K3SWZ/347
K3WC/362
K3WW/354
K4DX/346
K4ISV/367
K4MD/345
K4SE/348
K4SI/341
K4UEE/357
K4VX/358
K4WI/347
K4WSB/348
K5AS/345
K5JZ/346
K5KLA/352
K5KR/350
K5KT/346
K5LC/342
K5MC/342
K5PP/346
K5QY/343
K5RJ/357
K5RT/341
K5TT/342
K5UO/347
K5VV/341
K5ZQ/350
K6BTT/356
K6DXX/347
K6EL/342
K6EXO/368
K6IR/357
K6JAD/353
K6LM/348
K6MA/371
K6RK/356
K6RN/375
K6ZG/344
K7AA/362
K7DRN/365
K7JS/341
K7LJ/345
K7OSE/354
K7PI/345
K7WJB/340
K7ZBV/345
K8DID/346
K8LJG/354
K8LN/342
K8NW/347
K8RD/348
K8RWL/359
K8VFV/343
K8VJG/339
K8ZR/353
K9DX/343
K9ECE/376
K9EL/346
K9FD/348
K9GA/347
K9IL/353
K9IO/343
K9JF/360
K9LJN/342
K9SM/372
K9UWA/351
K9VAL/346
K9YY/341
KA1ERL/341
KA2ELW/342
KA5TQF/341
KA6A/341
KB3KV/342
KB4XK/341
KB7YX/343
KC2Q/342
KD2UF/341
KE5K/339
KE5TF/342
KE9L/340
KFØLA/342
KG6B/351
KG7H/342
KH6FKG/343
KH6WU/367
KI6WF/340
KKØM/341
KKØU/345
KK2I/346
KNØV/344
KP2A/345
KQ9W/341
KR9U/341
KT9T/353
KW4MM/340
LA2QM/341
LA4CM/350
LA5HE/380
LA5XGA/341
LA7SI/342
LA9XG/341
LY2ZZ/349
LZ1HA/342
LZ2CC/346
NØABE/342
NØAV/351
NØJT/339
NØTB/354
N1XX/367
N2BJ/345
N2LT/358
N2TN/340
N3AM/346
N3BNA/341
N3ED/359
N3KS/341
N3ME/342
N3UN/349

N4AVV/345
N4KG/362
N4OL/343
N4PN/375
N4TJ/353
N5AN/353
N5DC/355
N5ET/345
N5FG/351
N5JR/345
N5ORT/340
N5UR/355
N6ET/361
N6JZ/354
N6KK/345
N6UC/360
N7FU/349
N7KO/341
N7RO/360
N7TT/374
N7US/352
N8AA/364
N8JX/346
N8RF/345
N9GK/348
N9MW/347
N9RD/342
N9RS/345
N9US/350
NA2M/351
NA2X/348
NA4M/356
NA5C/345
NC9T/341
ND6G/341
NE9Z/341
NJ2D/341
NN4T/347
NN7X/341
NQ1K/344
NQ6N/341
NQ6X/343
OE1ZL/351
OE2GEN/341
OE2VEL/347
OE3EVA/351
OE5NNN/341
OE6DK/349
OE6IMD/341
OE7SEL/343
OE7XMH/341
OH1KF/345
OH1XX/348
OH2BC/369
OH2BLD/346
OH2BR/363
OH2FT/341
OH2VZ/368
OH3BU/339
OH3RF/341
OH3SG/349
OH3UO/377
OH5LP/341
OH5PA/358
OH5VT/357
OH6RA/368
OH9RJ/348
OK1ABB/353
OK1AY/336
OM3JW/355
ON4ATW/340
ON4DM/383
ON4TX/372
ON5FU/349
ON5WQ/342
ON6MY/346
OZ1HX/346
OZ4RT/375
OZ5EV/351
OZ5MJ/350
OZ6MI/362
OZ7DN/340
OZ7O/341
PA3AXU/341
PA3DZN/341
PB7CW/340
PT2BW/358
PT7NK/341
PT7VB/341
PT7WA/352
PY2OW/343
PY2SP/340
PY4OD/378
PY4OY/341
PY5CC/341
PY5PS/347
RA3DX/341
RK2FWA/354
RK9CWA/341
RU3FM/340
S51RU/345
S53X/341
S57A/343
S58T/335
S59AA/366
SMØAGD/376
SMØBSB/341
SMØKRN/341
SMØKV/382
SM1CXE/371
SM2EJE/346
SM2EKM/358
SM3AFR/342
SM3BIZ/384
SM3DMP/346
SM3NRY/340
SM4ARQ/361
SM4BOI/344
SM4EMO/349

SM5BRW/356
SM5CCE/381
SM5CEU/349
SM5CZQ/360
SM5DJZ/349
SM5FQQ/346
SM5VS/360
SM6CKS/364
SM6CTQ/353
SM6VR/369
SM7BIP/358
SM7BLO/354
SM7BYP/348
SM7CMY/347
SM7TE/354
SP1JRF/341
SP2JKC/343
SP3IBS/344
SP5COK/342
SP6A/342
SP6CDK/342
SP6RT/364
SP7ASZ/348
SP7CVW/343
SP7GAQ/341
SP9PT/360
SV1RK/336
UAØFZ/340
UA3AGW/341
UA3CT/376
UA4HBW/348
UA4PO/343
UA4RZ/351
UA6JD/357
UA6JW/361
UA6LQ/345
UA9CBO/351
UA9LM/341
UA9YE/346
UN2O/342
UR5LCV/343
US5WE/356
UT3UA/340
UT7WZA/348
UU1JA/341
UX5UO/341
UYØIM/340
UY5AB/336
UY5EG/336
UY5XE/344
UY5ZZ/338
VA5DX/350
VA7DJ/338
VE1AST/350
VE1YX/349
VE3BW/345
VE3FF/341
VE3MV/345
VE3XO/344
VE6WQ/350
VE7CT/362
VE7SV/368
VE7WO/378
VK9NL/341
WØCP/346
WØEKS/351
WØFF/355
WØGAX/350
WØGJ/346
WØLSD/349
WØSD/361
WØUO/350
WØYVA/345
WØZR/355
W1CKA/378
W1DOH/343
W1GD/349
W1GDQ/358
W1GF/349
W1JZ/362
W1LW/352
W1MAG/346
W1NG/362
W1OG/363
W1UN/360
W1YIF/341
W2FGD/367
W2FXA/379
W2JB/353
W2MPK/361
W2OIB/367
W2RD/340
W2SM/355
W2SY/361
W2VO/357
W2XI/345
W2XT/343
W2YC/340
W3DX/342
W3ETT/367
W3JJ/349
W3NO/352
W3OA/341
W3SI/352
W3UM/347
W3VT/387
W3XX/359
W3YX/345
W4CZ/340
W4FC/354
W4FDA/363
W4OEL/365
W4OX/348
W4SVO/354
W4TO/345
W4UNP/346
W4UW/347
W4UWC/369
W4VHF/348

W4WG/361
W4ZRZ/363
W4ZYT/344
W5DV/354
W5EU/358
W5GML/344
W5NF/346
W5RQ/348
W5TUD/339
W5UP/358
W5WP/340
W5XYL/353
W6AUG/342
W6DN/357
W6EJ/346
W6EJJ/364
W6FAH/341
W6FI/352
W6GVM/388
W6KFV/368
W6KTE/370
W6KUT/386
W6LQC/358
W6MI/367
W6MUS/346
W6NP/341
W6PBI/370
W6PGK/342
W6RJ/372
W6RLL/340
W6SCC/341
W6XA/344
W6XI/358
W6ZZ/363
W7BG/349
W7BJN/341
W7CB/362
W7CG/383
W7DT/335
W7IL/356
W7IUV/347
W7JNC/363
W7KQ/351
W7KSK/342
W7KW/340
W7ND/345
W7OT/341
W7RXO/344
W7SLB/340
W7ZMD/355
W8ERD/346
W8HB/341
W8KS/345
W8LIQ/341
W8LWU/349
W8TN/348
W8UV/345
W8XD/344
W9ARV/363
W9DY/379
W9IL/344
W9KTP/342
W9LKJ/361
W9LNQ/366
W9OL/357
W9PJ/354
W9XT/343
W9YSX/380
W9YYG/359
WA2HZO/348
WA2HZR/348
WA2NHA/341
WA2UUK/343
WA2VUY/346
WA3DVO/363
WA4AFE/342
WA4CBF/341
WA4FFW/361
WA4IUM/346
WA4VA/340
WA5VGI/339
WA6GFE/367
WA6OGW/351
WA6SZE/342
WA6WZO/349
WB1J/351
WB4UBD/345
WB5XX/341
WC5E/341
WC6DX/340
WD8MGQ/346
WF5T/346
WG6P/341
WJ4T/341
WS7I/342
WW7Q/349
XE1CI/352
XE1EK/354
XE1VIC/342
YT7DX/344
YU1AB/351
YU1AM/357
YU1FW/350
ZL1HY/346
ZL3NS/367
ZL4BO/375
ZP5YW/343
ZS6EZ/341

334
4X1AD/340
4X6ZK/339
7N4OBV/336
9A1CAL/346
AA1AC/343
AA4R/350
AA6PI/373
AB2N/345
AB6QM/335

AB9V/343
ACØM/345
AE1T/342
AKØA/344
CT1APE/336
CT1EKY/336
CT3BM/343
DF1DB/348
DF2NS/342
DJØIF/338
DJØMCH/338
DJ3AS/343
DJ6DU/342
DJ6OV/347
DK3QJ/346
DK5PR/354
DK6NJ/346
DK6WA/343
DK8FS/343
DK9IP/341
DL1DA/359
DL1RWN/338
DL3SZ/363
DL3ZI/374
DL4FW/342
DL6ATM/344
DL6DK/340
DL6QW/362
EA4LH/360
EA5BD/340
EA5BY/339
EA5RM/338
EA6BH/353
EA8LS/337
F2YS/W2/347
F3TH/340
F3TK/349
F5IL/341
F5JQI/339
F6BLP/344
F6CKH/354
F6CPO/341
F6GUG/339
F6HWM/340
F9LX/351
GØCGL/340
G3KWK/349
G3NSY/356
G3OAG/342
G3RZP/341
G3TXF/353
G3VMW/344
G4DDS/344
G4EDG/341
G4SQA/340
GM3AWW/359
GM4UZY/335
HB9ALO/346
HB9HT/359
HB9RE/347
HC2RG/341
HK3JJH/340
I1AGC/354
I1CAW/353
I1FNX/346
I1LGR/354
I1POR/348
I1ZXT/340
I2PKF/344
I2YWR/340
I2ZFD/364
I2ZGC/348
I3EVK/364
I4MFA/343
I4NGZ/341
I5AFC/352
I6NO/359
I7IVL/347
I7SCA/364
I8MTQ/344
IKØOEM/340
IK1AOD/340
IK2ABJ/340
IK4GME/340
IK4HPU/335
IK4WMA/334
IK5EKB/339
IK8BQE/341
IK8JVG/338
IN3ASW/340
IT9AXZ/340
IT9GCQ/348
IT9JLA/350
IT9TGO/348
IV3JVJ/339
IV3JWR/340
IV3TQE/344
IZ4BEZ/334
JAØBKX/345
JAØEKI/334
JA1ANR/334
JA1BNW/355
JA1DJO/337
JA1MCU/361
JA1MRM/347
JA1OCA/360
JA1TAA/357
JA2ACI/342
JA2ANA/343
JA2FJP/343
JA2GBO/347
JA2KSP/345
JA2MNB/340
JA3CMD/350
JA3CMF/344
JA3MHA/338
JA3PIS/343
JA4GXS/345
JA4MRL/340

JA5ELM/345
JA5JUG/345
JA5OP/345
JA6WW/348
JA7AO/351
JA7GLB/350
JA7KQC/338
JA7MYQ/342
JA7OWD/335
JA8AWH/352
JA8EKU/334
JA8JL/362
JA9NLE/342
JA9RRH/334
JE1HPM/341
JE1PNX/339
JE2HCJ/341
JE8TGI/339
JF1UVJ/341
JF7DZA/340
JH1BSJ/345
JH1HLQ/351
JH1XUP/343
JH4GNE/339
JH4JNG/340
JH6IMI/338
JH6QFJ/334
JH7QXL/340
JH8CFZ/339
JH8JYV/342
JJ1DWT/345
JK6RDM/335
JL1UXH/336
JL1WQO/334
JL1XMN/340
JL2JVX/336
JM1GYQ/339
JN1VNW/339
JQ3DUE/335
JR1WCT/344
JR2BNF/339
JR6LDE/341
KØBJ/348
KØBS/358
KØBX/347
KØHQW/341
KØHRF/344
KØJGH/347
KØJN/357
KØNN/347
KØQC/342
KØSW/342
KØWK/345
K1AJ/349
K1AR/349
K1DC/354
K1HT/338
K1IK/350
K1JU/340
K1KM/344
K1KO/340
K1NOK/347
K1SG/341
K1UO/348
K1YR/350
K2AU/341
K2BA/339
K2JF/341
K2JMY/368
K2SY/342
K2TK/345
K2XB/339
K3DPT/339
K3FN/348
K3HT/350
K3NW/353
K3NZ/353
K3RV/346
K4CL/345
K4HGX/340
K4HJE/362
K4JEZ/345
K4JP/354
K4KC/368
K4KJZ/345
K4KU/349
K4MEZ/354
K4MZ/353
K4NA/344
K4OCE/354
K4PR/342
K4QL/343
K4TQ/340
K4TXJ/348
K4XF/347
K4XU/348
K4ZO/345
K4ZW/344
K5BG/340
K5JUC/345
K5MA/351
K5RH/343
K6CF/340
K6LD/339
K6MD/342
K6SLO/340
K6SMF/352
K6YK/350
K6YUI/356
K7HG/336
K7LZJ/339
K7NO/353
K7OH/340
K7PT/335
K7XU/369
K8BL/342
K8CH/360
K8CW/356
K8DJC/345

K8KAE/359
K8KWT/343
K8TMK/346
K8ZTT/341
K9ALP/358
K9EMG/347
K9HMB/349
K9IW/344
K9KK/343
K9KVA/341
K9LCR/342
K9MIE/345
K9MUF/342
K9RB/346
KA4IWG/339
KA5CQJ/344
KA9CFD/340
KB2RA/339
KB2XP/340
KB4ET/342
KCØSB/339
KC3X/342
KD4OS/340
KD6WW/342
KE3A/344
KE3Q/349
KE5PO/340
KE9ET/339
KE9S/334
KF8UN/339
KG6I/340
KI4SR/339
KI6T/380
KM1D/349
KM2P/359
KO4DI/337
KP4L/353
KP4P/346
KQ3F/343
KR4W/341
KS4Q/340
KW5USA/354
KW9K/345
KZ4V/340
LA1FH/348
LA6LHA/337
LA6MP/335
LA7FD/350
LA9SN/340
LU1BR/354
LU2DSL/344
LU3CQ/348
N1AC/345
N1LQ/340
N2MF/346
N2SS/359
N2UN/347
N2VW/346
N3VA/341
N4AXR/345
N4CFL/342
N4DB/343
N4GN/340
N4JR/340
N4MHQ/342
N4NX/348
N4PQX/337
N4TO/367
N4UH/363
N4XP/356
N5AW/352
N5GGO/341
N5PPT/339
N5WA/364
N5WI/342
N5WNG/338
N6DUR/338
N6IG/340
N6MM/354
N6MZ/339
N6NG/347
N6ST/348
N7GR/334
N7HK/341
N7KA/353
N7MQ/337
N8BJQ/342
N8LJ/337
N9AU/349
N9EN/340
N9LR/347
NE1B/339
NF9V/339
NI4H/342
NK2H/340
NN1N/342
NOØC/339
NRØX/357
NW6S/342
NY7T/339
NZØO/339
NZ9Z/340
OE1HGW/367
OE2DYL/340
OE2EGL/364
OE2KGM/340
OE2LCM/340
OE5KE/349
OH2BAD/358
OH2BGD/358
OH2TA/340
OK2SW/344
ON5FP/340
ON7DR/339
OZ1ING/339
PA3EVY/340
PT7BZ/340
PY2BW/357
PY5ATL/356

PY5GA/360
PY7XC/340
RA3AUU/338
RX9FM/339
S54E/338
SM2GCQ/340
SM4EAC/360
SM5AQD/345
SM5BCO/373
SM5KI/351
SM6AHS/347
SM6AOU/370
SM7ASN/362
SM7EXE/358
SP5PB/342
SV1JA/342
T94B/340
UA1CT/344
UA4PNL/341
UA9FAR/342
UR5EDU/335
UT5UGR/338
UT5UT/347
VE1ACU/337
VE1JS/342
VE2GHZ/339
VE3BHZ/354
VE3HO/348
VE6AX/337
VE7AGC/347
VE7VV/339
VE7WJ/352
VO1FB/364
VY2OX/343
WØANZ/345
WØCD/359
WØFLS/340
WØHZ/370
WØJCB/348
WØJLC/345
WØJW/367
WØLC/340
WØMHK/343
WØNB/349
WØUD/364
WØYDB/358
W1AIM/340
W1AO/344
W1BIH/389
W1CU/349
W1CWU/349
W1JA/344
W1KSZ/344
W1MK/342
W1NH/354
W1QJR/375
W1TSP/347
W1UC/351
W1WLW/365
W1WW/359
W2AX/381
W2AY/344
W2BXA/390
W2CC/354
W2GW/341
W2HAZ/357
W2QL/346
W2RMM/341
W2VJN/368
W3GE/337
W3IOP/359
W3KT/346
W3SB/346
W3TEF/343
W4AXL/354
W4DC/343
W4DUP/352
W4DZZ/347
W4EB/339
W4EP/340
W4GF/367
W4IR/346
W4KS/348
W4MPY/343
W4NYN/369
W4NZ/357
W4RFZ/347
W4TD/343
W4WM/349
W4WX/335
W4YV/360
W4ZX/345
W5AQ/377
W5BC/344
W5MQ/360
W5NUT/379
W5OU/355
W5ZN/341
W6FF/349
W6HT/354
W6KK/339
W6NO/339
W6OUL/345
W6YI/351
W6YOO/340
W7AJ/349
W7FP/351
W7LGG/355
W7WT/343
W8AEF/345
W8DO/347
W8EMI/343
W8GC/354
W8LKG/346
W8NW/343
W8QID/348
W8QWI/363
W8RV/349
W8TWA/348

W8WFN/338
W8XM/352
W8ZET/372
W9DS/343
W9IT/361
W9ITB/344
W9JUV/385
W9MP/340
W9NB/357
W9RC/340
W9RN/355
W9TX/347
W9WJ/341
WA2UXC/347
WA3AFS/342
WA4WTG/355
WA5BBR/342
WA6KBL/336
WA8VPN/344
WA9AQN/339
WA9IVU/340
WA9MAG/344
WB1BVQ/342
WB2GOK/345
WB3AVN/344
WB3CQN/344
WB4MAR/349
WB4W/344
WB6MBF/342
WB8K/346
WB8YJF/340
WB8ZRL/343
WB9NOV/344
WC4B/344
WC5Q/341
WD5GJB/344
WD6GFF/340
WMØX/349
WQ3X/344
WS6X/343
WT8C/343
WT8E/340
WZ6Z/344
WZ8P/342
YT1AT/342
YU7BB/358
YU7FW/340
YZ7AA/340
ZS5NK/345

333
5B4AFB/333
9A2TN/338
9A3SM/339
AA4HP/333
AA4ZK/339
AA5XE/350
AA8LL/333
AA9DX/339
AA9RN/333
AB4IQ/338
AB4KO/338
ACØX/338
AD1C/343
AD3Z/351
AK4N/343
DF4RD/340
DF4TD/341
DJ3GG/356
DJ6BN/350
DK2JX/340
DK2OC/348
DK2OY/343
DK2PS/343
DK3HL/350
DL6XK/339
DL7AV/367
DL7NS/354
DL9RCF/333
EA3ELM/339
EA3EQT/339
EA4CP/339
EA5AD/340
EA9IE/342
EI7CC/345
EU7SA/337
EY8MM/336
F2WU/347
F5RUQ/336
F5TNI/337
F5XL/339
F6CLH/340
F6CQU/339
F6CUK/345
F6HMJ/339
F6IFJ/339
GØOIL/334
G3COJ/359
G3GAF/345
G3IFB/364
G3KYF/356
G3OHN/337
G3ZBA/356
G4DXW/339
G4GED/339
G4LVQ/339
GW3ARS/345
GW3JXN/333
HA1RW/337
HA5FA/340
HB9BGN/344
HB9BOI/342
HB9BXE/338
HB9CEX/337
HB9CZR/339
HB9KC/362
HB9KT/342
HL5FBT/338
I1HLI/339

I1TBE/351
I2VDX/349
I2WTY/342
I2XIP/343
I3ADI/354
I4JUB/339
I5KG/339
I8JJB/348
I8XVP/339
IK1HSR/339
IK1RLI/337
IK4FNF/336
IK5CBE/338
IK5PWQ/336
IK8TWV/342
IT9YHR/340
IV3VER/347
JAØBJR/340
JAØBMS/340
JA1CJO/340
JA1DDH/342
JA1EMK/339
JA1ETN/342
JA1GHR/343
JA1GO/351
JA1JMF/338
JA1NAQ/342
JA1RWE/354
JA1SFL/340
JA2DPC/334
JA2DXD/345
JA2FCZ/342
JA2FWS/339
JA2OZI/339
JA2THS/344
JA3BSL/338
JA3HZT/352
JA4BXL/338
JA4ESR/341
JA4FHE/353
JA5FDJ/346
JA6COW/343
JA7JI/353
JA8AQ/373
JG1HND/343
JH1OWW/339
JH1QYT/342
JH4CPC/334
JH4UVU/340
JH7CFX/339
JH7LBE/340
JH7NRE/341
JH7SOF/335
JI4POR/337
JJ3HGJ/333
JK1DVX/338
JR1KAG/343
JR2UJT/338
JR3MTO/339
JR3RRY/340
KØALL/351
KØAXU/352
KØGM/336
KØTJ/339
KØWV/339
K1KNJ/337
K1NTR/339
K1SA/346
K1SF/344
K2ARO/343
K2BS/368
K2CIB/341
K2FF/337
K2GPL/354
K2LE/366
K2QIL/357
K2SB/361
K2SX/348
K2ZD/341
K3GGN/336
K3GT/343
K3GY/352
K4AIM/375
K4CKS/343
K4DSE/351
K4EM/338
K4ESE/346
K4IKM/339
K4PYT/342
K4SO/340
K4TT/352
K4WW/334
K4XH/356
K5ACQ/340
K5DF/343
K5DV/336
K5FA/356
K5GS/343
K5JB/357
K5WE/346
K5ZR/350
K6EGW/342
K6GJ/366
K6IPV/352
K6PT/356
K6SRZ/338
K6TQ/340
K7BG/337
K7DS/345
K7EFB/341
K7XM/342
K8FC/340
K8MG/343
K8PV/339
K8RYU/336
K8UE/343
K8WK/337
K9ADJ/341
K9IUF/362

K9KU/352
K9RR/343
KA1CRP/338
KA1EJ/341
KA2BZS/341
KB1MY/338
KD2SY/339
KD4U/340
KEØMO/336
KE9U/345
KE9XN/338
KM3J/335
KM3V/338
KM4A/338
KM6K/343
KN9T/341
KP4AZ/354
KW4V/340
KX4R/346
KY5I/338
LA1K/373
LA4DM/348
LA8PF/350
NØIW/339
N1NK/343
N2BAT/339
N2RR/346
N2WK/339
N3EN/342
N3KK/339
N3TO/344
N4DW/358
N4GG/348
N4IR/344
N4JJ/350
N4LT/342
N4NO/358
N4VN/341
N4ZC/362
N4ZY/342
N5PC/338
N5PR/341
N6GM/343
N6HK/339
N7TK/336
N7TO/340
N8CP/338
N8MC/344
N8MZ/342
N8TT/347
N8ZX/335
N9ALC/341
N9AOL/341
NA2R/339
NA4D/343
NK5K/341
NK7L/339
NN2C/338
NN6R/348
NR3Y/339
NU8Z/338
NX4D/340
NX7K/353
OE1TKW/339
OE1ZJ/357
OE3RSB/343
OH3JF/334
OH5NG/347
OH9OM/350
OK1ABP/352
OK1TD/345
ON4CD/340
ON4ON/338
ON5TW/348
ON6CW/338
OZ1ACB/339
OZ8XW/339
PAØGMM/353
PAØINA/354
PA3FWV/333
PA7F/339
PA7MM/338
PY2PC/364
PY3JZ/338
SLØAS/342
SLØZZI/340
SM3BCS/368
SM3PZG/338
SM4BZH/356
SM4CTI/344
SM5CZK/343
SM6CWK/359
SM7BHH/342
SM7DMN/350
SP2GOW/340
SP3GEM/343
SP5DRH/340
SP6AEG/345
SP7ITB/339
UA3AP/335
VE1BLX/343
VE2WY/368
VE3MDQ/339
VE3UW/339
VE3VHB/357
VE4SN/346
VE6HG/347
VE6PY/338
VE7IG/361
WØJMZ/352
WØJS/354
WØTRF/350
WØZT/343
W1AX/387
W1BR/359
W1CYB/348
W1ECH/363
W1GA/373
W1MLG/352

W1QJ/344
W1RY/339
W1URV/343
W1ZT/342
W2CF/345
W2CG/340
W2CQ/341
W2FB/335
W2FCR/351
W2FKF/343
W2IJ/345
W2LK/341
W2LO/348
W2OW/335
W2PSU/355
W2VUF/363
W2ZR/339
W3BL/342
W3IG/342
W3MC/340
W3TN/349
W3YY/344
W4AI/368
W4AX/349
W4DCY/338
W4EEU/367
W4GKT/343
W4JAN/347
W4KJ/343
W4MV/344
W4NK/340
W4OV/352
W4OWY/343
W4RJ/346
W4YA/358
W5AP/341
W5CWQ/349
W5GVP/342
W5HTY/363
W5OZI/338
W5QZ/343
W5UN/379
W5YM/342
W6AE/358
W6ENZ/339
W6JD/353
W6KM/341
W6OM/343
W6ORD/344
W6RKC/346
W6SHY/343
W6TMD/343
W6US/352
W6UT/338
W6ZQ/348
W7/DL1UF/340
W7GA/340
W7GB/347
W7JEN/348
W7LY/340
W7OIH/339
W7QMU/341
W7WM/346
W7ZI/347
W7ZK/342
W8AAX/348
W8CNL/360
W8EB/333
W8QY/378
W8SAX/338
W8WRP/355
W8ZCQ/378
W9EMF/339
W9FID/379
W9GXR/344
W9HA/367
W9RF/359
W9RM/343
W9RXJ/354
W9SN/338
W9VNE/360
WA1S/339
WA1YTW/342
WA3HUP/360
WA4BIM/343
WA4MME/340
WA4MWX/341
WA4QMQ/344
WA5IPS/339
WA5JDU/343
WA5YON/339
WA8JOC/340
WB2ABD/342
WB3D/339
WB5MTV/340
WB9CIF/339
WB9UQE/339
WDØBNC/344
WK6E/362
WN6R/339
WP4G/339
WP4U/338
WR2G/346
WU4G/340
WW5L/338
YB5QZ/338
YL2LQ/340
YO5BRZ/339
YS1GMV/349
YU1HA/367
YU7BCD/369
YV1AJ/342
YV1KZ/359
YV5AJK/372
Z24S/364
ZS1FJ/337

332
7L1WII/336

9A2F/335
9A7AA/340
AA4NG/337
AA6IR/335
AA8BN/336
ABØCT/336
AE5DX/348
AFØF/339
AI3Q/343
AI3Y/340
AJ8J/340
CT4NH/341
DF2UU/338
DF5WA/338
DJ4PT/357
DJ6KH/352
DJ9ON/346
DK5WL/352
DK8DB/340
DL2SCQ/338
DL5ZBB/338
DL9JH/351
EA3ALD/344
EA3NC/359
EA4BT/337
EA7BLU/341
EU6MM/334
F5HNQ/337
F5OKK/332
F6COW/336
F6GKA/338
G3BJ/336
G3LZQ/344
G3SJH/350
G3TMA/343
G4OWT/334
G4SOF/338
GM3CIX/366
GM4FDM/335
HA5KG/335
HA8FW/338
HB9AGH/344
HB9AIJ/356
HB9AQA/346
HB9ARC/339
HB9BHY/336
HB9DHK/336
HB9US/355
HL3DE/338
IØER/350
I1BUP/350
I2BVG/348
I2JSB/342
I4ENO/332
I4FAF/343
I5PAC/360
IKØHFO/337
IK2ILK/337
IK4PLW/335
IK8BIZ/332
IK8DDN/337
IV3BSU/332
JA1BRL/339
JA1QOQ/342
JA1STF/337
JA1UT/345
JA2KTP/336
JA2LMA/340
JA2NNF/346
JA2XYO/350
JA3BXF/352
JA3DLE/342
JA3EOP/349
JA3TJA/340
JA4BTD/344
JA5BSQ/345
JA5CKD/344
JA5EYW/349
JA5WIZ/332
JA6AD/374
JA6OXA/338
JA7BAL/343
JA7DYJ/339
JA7WKG/338
JA8EAT/351
JA8GSN/339
JA9BFN/338
JE1LFX/336
JE6TSP/332
JF1IRW/338
JF1MBA/337
JF2KWD/337
JG1TCB/334
JH1BAM/337
JH1BAY/345
JH1PEZ/344
JH2QLC/338
JH3GRO/337
JH3IMR/338
JH3PAS/338
JH4GJR/340
JJ2KDZ/336
JK1HGI/332
JL1ARF/338
JL1CHV/338
JL7BRH/332
JM1JIV/337
JR1BAS/341
JR1IOS/339
JR6BU/347
JR6LLN/338
KØDEQ/347
KØHUU/333
KØJW/349
KØKO/332
K1DII/342
K1OA/337
K1RO/341
K1SM/336
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K2AT/335
K2HVN/361
K2UU/350
K3AV/370
K3FMQ/337
K3SGE/357
K4ADK/344
K4CNW/343
K4LRX/352
K4NP/346
K4PVZ/352
K4RBZ/342
K4SB/355
K4UY/339
K4ZA/338
K5GKC/342
K5HAA/339
K5KA/340
K5LA/344
K5MK/340
K5RE/344
K5ZK/341
K6BAG/357
K6CTA/336
K6DW/337
K6EID/350
K6KM/349
K6NS/338
K6QS/338
K6TAR/340
K6UM/338
K6ZH/341
K6ZZ/339
K7CVL/354
K8AJK/362
K8BCK/353
K8KS/336
K8MW/340
K8TL/360
K8VP/341
K9LA/339
K9VQK/355
KAØCPY/338
KA8ZPE/338
KBØNL/339
KCØDA/338
KC5LK/335
KC6X/339
KE2U/336
KF9D/340
KH6ACD/344
KI6Y/336
KM4H/338
KO4PY/333
KQ4C/351
KQ4I/333
KR4OJ/344
KR8V/341
KSØM/338
KS1J/341
KS7C/355
LA2PA/332
LA5LJA/332
NØGWR/337
N1KC/334
N1RK/337
N2ERN/337
N4BYU/341
N4IA/351
N4JQQ/337
N4TN/352
N4VA/345
N4XX/357
N4YIC/337
N5IN/334
N6AWD/339
N6RFM/336
N6ZM/347
N7RU/343
N7WR/340
N7XD/341
N8EL/353
N8TN/354
N9IW/340
NA5U/338
NB7Q/339
NC8V/338
NDØJ/338
ND5S/333
NE9R/338
NI5M/343
NI6T/341
NJ6P/334
NP2N/340
NW8F/338
NXØI/339
NX9T/336
NY8I/337
OE1FT/374
OE1UZ/360
OE1WHC/336
OE2SCM/338
OH1EB/338
OH1HD/333
OK1DH/350
OK1ZL/366
ON4GG/336
ON6AA/332
PA3FFJ/338
S5ØR/349
S53AW/347
S53R/339
SM3AVW/342
SM3BIU/357
SM4BNZ/351
SM4SET/337
SM5APS/343
SM5JE/341
SM6CMU/351

SM6CUK/357
SM7MS/380
SP6CIK/335
SV1AOZ/337
TA1AZ/338
UA9SG/335
UT5MD/343
UT5UY/333
UX7UN/338
VE1ZZ/353
VE2DO/350
VE3BZ/355
VE3FRR/338
VE4ACY/337
VK2AVZ/343
VK2DTH/336
VK3EW/338
VK3OT/343
VO1XC/336
WØEJ/344
WØGKE/354
WØKW/338
WØPR/336
WØPSH/338
WØVX/348
WØWC/352
WØZU/338
W1BL/346
W1ECT/339
W1FYI/337
W1GCC/341
W1GQ/340
W1OX/344
W1TC/347
W2FT/338
W2TS/345
W2TX/341
W2WD/368
W3KHQ/346
W3KHZ/338
W3SOH/361
W3UJ/342
W4GIW/352
W4ITD/362
W4JAM/338
W4JFK/344
W4JTL/345
W4QCU/349
W4SO/340
W4UBC/337
W5FK/338
W5QNF/340
W5SJ/361
W5SL/340
W5TIZ/377
W6MZQ/337
W6WBY/338
W6WI/332
W6XK/332
W7TSQ/338
W7YW/332
W8BW/358
W8DN/339
W8EVZ/366
W8FDN/347
W8IQ/368
W8JQ/365
W8KL/340
W8LR/338
W9AA/338
W9AAZ/337
W9HB/339
W9KIA/336
W9MDP/342
W9MMZ/361
W9RY/352
W9UM/341
WA2GEZ/346
WA2IZN/343
WA2UKA/341
WA3DCG/335
WA4FHQ/342
WA5POK/341
WA5ZIJ/343
WA6BXV/338
WA6GIN/336
WA9WJE/355
WB2OSM/332
WB6ZUC/350
WD5FVQ/341
WSØE/345
WY5H/337
WZ1Q/341
YO3CD/339
YU7GMN/345
YV5IVB/338

331
7N1GMK/333
9A1R/337
9A5CY/331
AA4XR/341
AA8CH/336
AB5EB/335
AD6W/339
AE5B/351
AI5B/340
AJ9C/339
CT1YH/337
DJ5AI/356
DJ9UM/345
DK5JI/341
DL1DUL/331
DL1KS/359
DL6CNG/331
DL6RAI/337
DL8FM/342
DL9OH/374
DS2BGV/331

EA1QF/343
EA3GHZ/331
EI6FR/334
F5XX/334
F6CDJ/343
F8KA/345
G3LAS/338
G3MIR/341
G4YRR/337
G5LP/355
GMØVRP/331
HB9BCK/336
HB9BPP/338
HB9CRV/337
HB9CSA/337
HC1HC/340
HK3YH/344
HK5LEX/335
I2JQ/338
I2PNB/348
I2QMU/338
I4JBJ/342
I8JOQ/337
I8NHJ/337
I8QJU/336
IKØIOL/337
IKØYQJ/331
IK2WAN/332
IK4AUY/335
IK4IDF/335
IK7JTF/337
IT9DAA/331
JAØJDV/338
JAØRWF/337
JAØRYN/339
JA1AFF/345
JA1CNR/336
JA1GCA/337
JA1IRH/343
JA1ITX/351
JA1MJ/361
JA1OHD/344
JA1OVF/341
JA1OYY/348
JA1SYY/344
JA2CGH/337
JA2VMU/335
JA3MLJ/333
JA3PG/336
JA4ITW/331
JA6CM/345
JA6XE/341
JA7BMR/339
JA8BZL/344
JE1CCD/339
JE2TRG/331
JF1EQA/336
JF1MYH/336
JF2WXS/336
JH1IAQ/336
JH1MQC/336
JH1QAX/341
JH1SWD/333
JH1XUM/334
JH4PMV/337
JH6WMJ/336
JH8JPK/342
JH8SLS/336
JI1CYX/335
JI3BFC/336
JI8DGO/331
JL1EEE/341
JM1HJG/336
JO1CRA/337
JR1AIB/345
JR4PMX/335
JR6CWC/342
JR6PGB/337
KØGUG/339
KØRW/338
K2AM/342
K2BXG/344
K2FU/340
K2GBH/339
K2HWE/342
K2IUK/341
K2JG/331
K2MYR/341
K2NV/352
K2PWG/339
K2RSK/337
K2WJ/336
K3LC/333
K3PT/334
K3SC/345
K4LQ/339
K4MQL/349
K4QD/335
K4RO/337
K4TNN/340
K5CWR/331
K5EO/342
K5WK/349
K6ESL/334
K6RO/336
K8ER/356
K8JP/352
K8KR/340
K8MID/341
K9CC/344
K9FN/351
K9MDK/340
K9TI/341
KA2CYN/339
KB8GWL/335
KC2KU/338
KC9G/336
KDØJL/336
KD1F/337

KD9EC/336
KD9Q/340
KE7PB/336
KG6AM/336
KJØM/340
KM9G/338
KN4T/346
KR9A/339
KS3F/338
KS4YT/331
KW8T/349
KX4DX/342
LA4OGA/336
LA7AFA/337
LA7JO/347
LU2AH/345
LX2PA/337
N1PM/336
N2JD/345
N3RX/337
N4BQD/337
N4EKD/336
N4RF/337
N4RU/346
N4SZ/340
N4TX/343
N5BV/339
N5EPA/337
N5FTR/336
N5GH/332
N5HSF/336
N5KM/340
N5XG/340
N5XZ/344
N6ED/334
N6XJ/347
N7ACB/337
N7OJ/334
N8KF/340
N9AG/336
N9CHN/338
N9ER/341
N9MR/339
NA7AA/337
NA8D/334
NEØDX/331
NMØF/336
NO3N/340
NQ7R/339
NW4M/345
NZ2L/336
OE5BWN/336
OH1AA/350
ON8XA/359
PJ2MI/337
RA3AJ/331
RX4HW/336
RX9TX/331
S51GI/342
SMØNJO/335
SM3RL/354
SM4PUR/335
SM5CSS/343
SM5SWA/336
SM6TEU/336
SM7CNA/357
SM7DXQ/337
SM7NDX/335
SP3EPK/337
SP5GRM/340
UAØAZ/337
VE2NW/336
VE3KP/343
VE3LYC/331
VE3PNT/337
VE3RIG/332
VE5KX/WØ/333
VE6LB/341
VK2FH/343
VK3EGN/331
WØCK/331
WØGKL/374
WØTT/333
W1AM/354
W1DNZ/353
W1VJ/334
W2GC/376
W2MJ/373
W2OB/350
W2RA/334
W2UDT/338
W3BZN/344
W3CC/349
W3DF/332
W3GO/343
W3IRE/349
W4BUW/344
W4DMV/342
W4JKC/343
W4JVN/346
W4LIA/333
W4PKU/333
W4PLL/375
W4PRO/357
W4QM/370
W4RNZ/341
W4VV/338
W5FL/339
W5KN/332
W5TO/361
W5UC/353
W5WLA/337
W5XC/336
W6BS/380
W6GM/342
W6PHF/368
W6SIJ/349
W6TJI/344
W7EYE/336

W7MH/331
W7PMV/336
W7RDX/336
W8GE/345
W8KA/338
W8KTH/336
W8OI/336
W9AJ/338
W9EDA/337
W9GW/363
W9HJ/372
W9RPM/331
W9WAQ/340
WAØI/333
WA1EHK/334
WA2WSX/343
WA3IIA/338
WA3WIX/342
WA4TLI/350
WA6EZV/337
WA8CDU/337
WB2GAI/334
WB2WPM/336
WB3JFS/338
WB3LHD/337
WB4RUA/345
WB5ZAM/337
WB6AXD/331
WC7N/331
WD4NGB/335
WE9A/335
WF1N/336
WF2Y/336
WG3U/344
WJ7R/343
WOØY/336
WV1R/335
WW1N/358
WY4Q/337
XE1D/337
YB3OSE/336
YL2JN/337
YU1EQ/331
YV5AMH/341
ZL2AL/334
ZL2VS/341
ZL3JU/331
ZS6P/336

330
4X4NJ/356
7K1WLE/336
9A4SS/330
AAØAV/340
AA1M/342
AB5RM/330
AC4S/336
AD1E/338
AD5W/330
AD8RL/336
AE3T/351
AE5V/335
AHØW/W7/334
AI7W/336
AK1L/337
BA4DW/330
CE3GN/345
CT3FT/335
CX2CB/336
DF3IS/332
DJ3TF/339
DJ5GG/357
DJ5LE/342
DK3PO/356
DK7YY/336
DS5RNM/330
EA1DFP/332
EA3OD/342
EA4JL/357
EA9AM/336
F5JJM/336
F6HUJ/336
F8GB/345
G3AAE/381
G3KMQ/353
G3TJW/353
HA5BSW/333
HB9AJL/338
HL5NBM/331
IØSSW/349
I1YRL/339
I2RFJ/341
I2VGW/330
I8WY/339
IK1SOW/330
IK1WGX/331
IK2EGL/335
IK2UKW/333
IK4SDY/333
IK6GZM/336
IK6SNS/330
IK8AUC/336
IT9QDS/338
IV3VCS/344
IV3YYK/336
JAØCWZ/344
JAØDIN/334
JAØNUB/330
JA1BDF/343
JA1BJS/339
JA1BTR/346
JA1CB/352
JA1DDZ/340
JA1GTF/355
JA1HOU/330
JA1NLX/353
JA1XCZ/338
JA1XJA/338
JA3AFR/353

JA3UCO/337
JA5AB/350
JA5AQC/342
JA5LI/335
JA5THU/340
JA6JPS/342
JA7GY/339
JA7RPC/344
JA8BB/351
JA8RJE/337
JA9FPI/343
JA9GPG/341
JE1WZB/340
JE8LWZ/330
JF1CZQ/337
JF1RYU/331
JF3KON/336
JG1WRT/331
JH1EIG/355
JH1OCC/335
JH2CYU/340
JH4CBM/332
JH7DIS/331
JI8PDC/330
JJ1SKG/337
JR1FYS/345
JR3OEH/334
JR3QHQ/330
JR6SVM/333
KØGY/330
KØIIR/340
KØJPL/353
KØKM/333
KØLUZ/349
KØOR/333
KØTVD/336
KØVRW/340
KØXB/337
K1EM/341
K1GG/337
K1HDO/342
K1VKO/341
K2CD/333
K2NT/338
K2QE/341
K2WT/348
K3NL/357
K4BAI/359
K4CSB/335
K4GN/330
K4IE/342
K4PB/337
K4UU/336
K4YT/351
K5ALQ/334
K5EYT/331
K5LJ/330
K5UZ/335
K6KA/335
K6KO/330
K6LRN/338
K6UNR/331
K6XT/351
K7BHM/342
K7GQ/340
K7JY/345
K7NPN/331
K7SKW/331
K8IU/336
K8QM/331
K9KA/356
K9QFR/347
K9RT/333
KAØBKR/336
KA1X/336
KB1HY/336
KB6CLL/335
KCØQ/338
KC5UO/339
KE5AX/347
KFØQR/333
KF2TI/333
KF2XF/333
KF8HR/336
KJ6NZ/336
KJ9N/334
KK6T/330
KNØL/336
KQ8O/337
KV1J/335
KV4T/332
KX5V/338
LA2IJ/337
LA9DAA/335
LY2IJ/333
NØACH/339
NØFX/335
NØZA/343
N1AE/351
N1CPC/336
N1GS/340
N1RR/338
N2US/340
N2ZZ/335
N3VS/333
N4CW/342
N4GE/343
N4HH/347
N4HID/334
N4IG/358
N4QQ/343
N4RA/353
N4RFN/336
N5FW/345
N5RR/355
N5XU/335
N6KZ/335
N7TC/332
N7UN/330

N7WO/330
N8BM/343
N8KOL/334
N8SHZ/332
NA9A/332
NH7A/340
NK8V/334
NW7E/330
NY2E/336
OE6CLD/335
OH1MLZ/334
OH3WS/344
PA3ABH/336
PA3CSR/335
PP5SZ/340
PY3BXW/357
RZ3AM/330
S51MA/341
SM3QJ/341
SM5CLE/338
SM6CTC/338
SM7MPM/335
SP5DIR/336
UN7JX/333
VE1AI/346
VE3EXY/330
VE6FR/333
WØBL/358
WØGG/333
WØHH/336
WØSBE/356
WØTM/349
W1ECS/335
W1GX/360
W1IKB/356
W1IQW/330
W1RQ/349
W1YN/343
W2APU/359
W2CNS/338
W2PK/339
W2QXA/346
W2WG/330
W2YE/332
W3HRF/335
W3OP/336
W3QO/356
W4BP/330
W4EO/339
W4ITA/340
W4NS/355
W4SW/339
W5AJ/340
W5ASP/336
W5KK/335
W5KV/344
W5NX/336
W5REA/356
W5VX/353
W5WT/337
W6KX/337
W6XP/353
W6YJ/336
W7AO/360
W7IIT/341
W7KS/362
W7QN/339
W7XN/341
W8AV/336
W8BT/340
W8JV/331
W8VI/334
W9DE/352
W9EQP/348
W9IIX/339
W9NIP/334
W9OF/343
W9TA/342
WAØROI/333
WA2VKS/336
WA4OEJ/343
WA7NB/331
WA8NMN/346
WA9VGY/353
WB2RAJ/336
WB4KZW/336
WB5LBJ/DU
  
341
WD5COV/334
WE2K/336
WI8R/336
WK2H/336
WN9Q/335
WR4K/350
WZ4S/336
YS1AG/356
YT6A/332
YU1TR/337
YV1CLM/335
YV1TO/340
YV5ANT/338
ZL1ALE/349
ZL1AMN/350
ZL1AV/364
ZL2ST/339

329
9A2JK/332
9A8W/337
AAØFT/333
AA1QD/329
AA4NC/339
AA4NJ/336
AA6Z/337
AA8R/337
AA9AA/334
AB4H/351
D44BS/352

DJ2AJ/351
DJ3GW/341
DJ6GK/337
DJ8WD/338
DK2UA/342
DK2WH/338
DK9KD/344
DL1BFZ/335
DL1LH/332
DL2KL/339
DL3MF/332
DL3NAZ/335
DL3NM/329
EA3CUU/335
EA4CQT/335
EA7ABW/338
F6HWU/335
F6LQJ/335
GØWRE/329
G3KLL/353
G3PJK/335
G3SBP/329
G4YVV/332
GM4KLO/335
HA3NU/337
HA9PP/331
HB9AAL/336
HB9CND/335
HL1SX/336
I1CMA/345
I1SBU/343
I5EFO/339
IKØPRP/331
IK2QPR/332
IK4CWP/335
IK5MEN/334
IK6FWJ/331
IK7UFL/329
IK8CVZ/332
IZ3BJK/329
IZ5BAM/329
JA1DLX/332
JA1HOM/346
JA1XLU/334
JA2HO/354
JA2KVB/337
JA2MOG/336
JA5CEX/330
JA8AWR/336
JA8DJY/336
JA9IFF/335
JE2DZC/335
JF2VIC/330
JH1VHU/335
JH2DMO/334
JH6GKH/333
JH6RRR/329
JH8DBJ/333
JH8JBX/336
JH8RZJ/330
JI1FDF/332
JJ3GPJ/329
JL6HKJ/336
JM1HXU/329
JM1JZN/330
JM1SMY/335
JR5KQF/330
KØBLT/360
KØDEW/335
K1ACL/339
K1DW/331
K1IN/333
K1MS/332
K1NU/334
K2CDJ/335
K2EZK/340
K2PK/340
K2SD/340
K3CV/334
K3IE/338
K4BM/345
K4CM/335
K4DLI/338
K4DN/335
K5CR/330
K5FNQ/341
K5NX/339
K5QX/334
K5RPC/337
K5RX/348
K5YG/335
K6GFJ/343
K6SE/341
K7HRW/337
K7OX/345
K8AC/334
K9HUY/336
K9JJR/352
K9MF/345
K9PPY/352
K9SG/331
K9US/338
K9ZG/337
KB2HK/337
KB6KTV/334
KC6H/336
KD6EU/335
KEØET/334
KF2X/335
KN2L/334
KU4EC/329
NØAMI/339
NØJR/337
N2EDF/334
N2FF/339
N2UM/342
N2UR/335
N3HBX/332
N4DV/378

N4TV/330
N4XMX/334
N5ML/329
N5PG/335
N5PHT/334
N6DX/368
N6EO/350
N6TNX/329
N7DC/333
N9BX/337
N9CK/333
N9JV/331
N9OP/330
NB1B/338
NI3P/335
NU4D/335
NY3C/333
OE1NY/354
OH2QV/367
OZ5KU/344
OZ8AE/338
PA3APW/335
PA3EWP/333
PA3GCV/329
PA5EA/331
PP7HS/346
PT7BI/334
PY2DSC/354
PY2KP/334
RAØFU/331
RA1AG/329
RN3OG/329
RN3OK/329
RU6FZ/329
S55ZZ/336
S57AT/329
SM5FNU/337
SM5LI/338
SM7CQY/333
SP3BGD/336
UA9SC/329
UT7EC/329
VE7DP/342
VE9RJ/345
WØNAR/349
WØOE/349
W1DF/339
W1SKU/333
W2GDJ/331
W2GFF/340
W2IOT/331
W2LE/335
W2SON/336
W2WC/337
W2YR/336
W3FM/353
W3MPN/338
W3MR/339
W3NB/367
W3YT/348
W4CEB/343
W4DKB/343
W4EQV/332
W4LI/340
W4RDX/334
W4SD/332
W4TGT/334
W4TNX/335
W5PF/340
W5TZN/339
W5VHN/336
W5XG/339
W6AXH/348
W6ND/329
W6OES/344
W6TNW/335
W6WF/334
W7EQ/335
W7NGR/329
W7NN/337
W7SFF/345
W7VJ/336
W7ZR/344
W8KEN/329
W8KST/359
W8RI/339
W9BEA/330
W9RB/329
W9ZX/339
WA1FCN/339
WA1PTZ/336
WA3OFR/338
WA6JA/329
WA6TJM/337
WA7ZDU/333
WCØY/335
WD8PKF/340
WF4G/342
WO6G/369
WR5Y/332
WR6O/334
WS1F/332
WW1V/331
XE1MD/338
YV5NWG/329
ZS6BBP/358

328
9A2QW/331
9A2YC/333
AA4DO/334
AA4SC/341
AD5O/334
AD7L/332
AF9H/333
AG1I/343
AI9L/332
CT1AIF/337
CT1ESO/328

CT3BX/334
DJ2SL/346
DJ5IH/348
DJ9HQ/333
DL1SCQ/334
DL2HX/331
DL4FDM/328
DL4YAH/337
DL6NB/351
EA1KW/334
EA7OH/342
EW2AA/328
F5CH/342
F6JOB/328
G3NKC/333
G3PMR/335
G3ZAY/348
G4AFJ/333
G4CJY/331
GM3PPE/335
HA1RB/331
HA3NS/335
HA6NY/335
HB9BOS/334
HB9DDO/329
HB9DKV/333
IØCEP/346
I3TGW/334
I4MNY/328
I5NQZ/334
I8IXO/337
IKØAPR/334
IK1AVW/334
IK2ECP/333
IK2IGX/334
IK6EIW/328
IK7XNA/328
IT9IYZ/334
IT9JOF/334
IV3TDM/330
JA1AYC/335
JA1SNF/341
JA6UDI/328
JA7KY/339
JE2PCY/330
JF6WTY/328
JH1ADY/331
JH1ORA/340
JH2AQI/328
JH2IEE/334
JH7AJD/332
JH8CMZ/332
JJ1OKK/328
JJ3FRB/328
JM2RUV/328
JN4ASA/330
JQ1IBI/330
JRØAMD/331
JR1PIZ/328
KØDX/332
KØRY/334
K1KD/334
K2GKM/342
K2ONP/333
K3JT/336
K4AMC/341
K4AR/332
K4BOE/337
K4HB/328
K4HL/334
K4OM/334
K4RSB/339
K5ABW/354
K5TN/335
K7ER/328
K7NTW/337
K7SFN/343
K8BVY/336
K8CU/336
K8DE/336
K9FZ/329
K9OP/333
K9ZM/330
KB2MY/336
KB4GYT/332
KB5MDD/332
KC4B/340
KC4EW/333
KC4FW/336
KH7E/333
KJ5X/330
KK3S/335
KN5G/343
KR4DA/332
KR6C/330
KZ1Z/334
LA3IBA/334
LA4WJ/334
LA8SDA/334
LU5HN/340
NØJZ/336
NØRN/337
N2BIM/337
N2FY/340
N2VA/334
N3DV/328
N4QV/337
N4TD/328
N5UW/328
N6JN/337
N6KD/334
N6NT/333
N6QR/347
N6TV/334
N6ZS/346
N7MW/340
N7TP/348
N7YX/328
N8AC/342

N8PCN/328
N9FN/331
N9SF/334
N9XX/340
NA2K/337
NA2U/334
NC6A/333
ND8L/332
NJ9K/330
NN9K/331
NX1Q/336
OH1TX/349
OH2KQ/346
OH3NXW/329
OH6NJ/328
OH9MDV/331
ON4CDX/328
ON5JV/331
ON5NT/348
PA4WM/328
PR7FB/331
PY2DBU/343
RV6HA/328
SM3VAC/328
SM5BBC/355
SM7BAE/331
SM7FN/347
SP5AUB/328
SV1VS/334
T99T/338
UA3AIO/328
UA3LAR/335
UA3TCJ/332
UT4UZ/333
UU5JR/336
UY5AA/338
VE3CSK/332
VE3SWA/328
VE6KC/332
VK1ZL/334
W1EQ/330
W1NHJ/365
W1RZ/336
W2EJG/334
W2FGY/345
W2MF/329
W2NRA/337
W2RIJ/334
W3BG/329
W3EV/345
W3GQ/332
W3HC/340
W4ELB/353
W4IBI/333
W4IS/331
W4MA/332
W4OGG/339
W4QC/344
W4QN/363
W4WXZ/342
W6GYM/333
W6HIB/333
W6HTC/336
W6TUR/332
W6WL/331
W7AEP/338
W7AV/336
W7FPT/335
W7TVF/349
W8GS/343
W8JCC/342
W8NL/335
W8PR/363
WA8JBG/337
WA8LOW/333
WA8ZDL/339
WA9USE/341
WA9YYY/335
WB8IZM/334
WDØDAN/330
WD4CBA/332
WD4FWE/338
WD8LTM/333
WF2S/333
WI9H/334
WJ3A/333
WM7A/328
WO9S/340
WQ5W/330
XE2MX/343
YU1CC/339
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DU9RG/344
EA7DUD/343
EA8AKN/343
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F6AOI/361
F6CTL/342
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F9RM/378
GØDQS/343
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I2PEI/350
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IKØAZG/343
IK1GPG/343
IK4NQL/342
IK5BAF/343
IK8HJC/339
JAØDWY/351
JAØHXV/338
JAØLXP/351
JA1AAT/364
JA1BK/375
JA1BNL/346
JA1BRK/372
JA1CNM/348
JA1FNA/356
JA1GV/358
JA1HEE/344
JA1IFP/356
JA1JAN/360
JA1PCY/351
JA1RWI/347
JA1SHE/342
JA1TRL/353
JA1UQP/362
JA2AH/361
JA2BAY/353
JA2CXH/348
JA2DLM/348
JA2DSY/358
JA2EWE/344
JA2KVD/352
JA2QPY/344
JA2VPO/348
JA2WYN/344
JA3AZD/364
JA3EMU/353
JA3FYC/345
JA3LDH/343
JA3NTE/352
JA4AFT/361
JA4DLP/357
JA4DND/354
JA4UQY/346
JA4ZA/369
JA5BEN/344
JA5IU/354
JA7AQR/354
JA7GDU/354
JA7JH/360
JA7JM/354
JA7MA/364
JA7MSQ/343
JA7ZF/356
JA7ZP/348
JA8ADQ/364
JA9BEK/345
JA9LSZ/337
JE2LUN/345
JE8BKW/342
JF2MBF/342
JH1AFD/345
JH1HGC/353
JH1XYR/344
JH4IFF/347
JH4UYB/343
JH5BHP/342
JH5FTY/343
JH7FMJ/346
JH8MXH/345
JO1WKO/342
JR1BLX/351
JR1MLU/349
JR2KDN/343
JR4VMS/342
JR5VHU/342
KØEPE/366
KØEU/348
K2CL/357
K2TQC/358
K4MZU/359
K5AT/343
K5CON/343
K5GZ/350
K5JW/363
K5NA/362
K5OVC/362
K6AM/343
K6DT/357
K6FG/347
K6GXO/348
K6KLY/342
K6TA/362
K6YRA/370
K7ABV/352
K7LAY/351
K7NN/360
K7OM/347
K7VV/350
K7XB/355
K7ZH/349
K8DR/368
K8DYZ/370
K8RR/362
K9MM/363
K9OW/353
K9QVB/349
KB5GL/347
KC7V/343
KH6HH/358
KZ2P/346
LU2NI/342

LU3MCJ/345
N2TK/348
N2TU/343
N4CH/344
N4JA/354
N4WW/362
N4XM/350
N6FF/342
N7BK/343
N7EF/348
N7HN/347
N7RT/348
N8TR/345
NAØY/374
NR1R/353
NS6C/354
NT5C/343
OE3WWB/360
OH2DW/343
OH2LU/349
OH3YI/361
OK1ADM/370
ON4AAC/343
ON4ADN/343
ON4UN/366
ON7EM/346
OZ1BTE/343
OZ1LO/362
PAØCLN/346
PA3FQA/342
PA8A/345
PT7AZ/343
PY2OMS/349
PY2YP/347
SK7AX/341
SLØZG/343
SMØAJU/373
SM4CTT/350
SM4DHF/355
SM5CZY/373
SM5KNV/343
SM6CVX/361
SM6GZ/354
SM7CRW/356
SM7HCW/347
SP3E/342
SP5EWY/346
SP6IXF/343
SV1LK/343
TG9NX/349
UAØCW/345
UXØUN/347
VE3EJ/348
VE3XN/364
VE7AHA/347
VE7IU/342
VE7JO/340
VE7VF/340
VK3DYL/343
VK3QI/350
VK5WO/370
VK6LK/360
VK9NS/343
WØBV/350
WØCM/386
WØYG/354
W1DGJ/374
W1JR/374
W1PNR/357
W1TRC/353
W1YY/356
W3GG/359
W3LPL/357
W3OZ/343
W3UR/343
W4ABW/363
W4DR/381
W4MBD/351
W5ZE/351
W5ZPA/348
W6AN/346
W6BCQ/358
W6CN/349
W6CUA/347
W6DPD/347
W6EKR/342
W6EL/373
W6EUF/368
W6GR/365
W6IEG/350
W6IS/342
W6KPC/368
W7CL/343
W7DQ/355
W7EKM/359
W7GN/375
W7KH/378
W7KNT/346
W7LFA/363
W7MO/347
W7OM/363
W7UPF/366
W7UT/347
W8LU/349
W8QBG/361
W9KQD/354
W9WU/349
W9XX/348
W9ZR/360
WA6F/347
WA6TLA/345
WB6RSE/347
WD5DBV/348
WQ7B/342
XE1AE/378
XE1L/348
XE1ZLW/342
YS1RR/357
ZL1AMO/358
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336
AA4S/356
AA5AT/342
AA6YQ/341
AC8G/347
CT1BWW/340
DF4PL/343
DJ2BW/378
DJ2TI/352
DJ4XA/351
DJ6VM/360
EA4DX/342
EA5AT/342
EA6NB/342
F6FWW/342
G3KMA/361
G3NDC/349
G3UML/367
G4BWP/345
G4IUF/343
G4SOZ/336
GW3CDP/348
HB9BZA/343
HB9CIP/341
HB9RG/351
HS1NGR/336
IØEKY/343
IØOLK/362
I2KMG/367
I2MQP/349
I6FLD/374
I8IHG/345
IK2BLA/342
IK2CHZ/338
IK4HLU/340
JAØCRG/342
JAØUUA/341
JA1BWA/362
JA1MOH/347
JA4LKB/341
JA7BJS/350
JA7BSD/350
JA7EPO/346
JA7PL/350
JE4WOK/341
JH2UVL/344
JH8GWW/345
JI1FXS/338
JJ2LPV/340
JM1VRW/341
KØCA/340
KØGSV/352
KØGT/345
KØIUC/352
KØMN/351
KØQQ/357
K1BD/348
K1NY/350
K2EWB/351
K2PLF/346
K2SGH/348
K2UFM/357
K2UO/349
K3BEQ/348
K3OTY/358
K3UA/350
K4CIA/357
K4CN/345
K4DY/360
K4FJ/364
K4JLD/346
K4JRB/371
K4MK/341
K4MQG/368
K4MS/355
K4PI/352
K4SBH/353
K4UTE/359
K4WS/352
K4XG/360
K4XO/360
K4YYL/367
K4ZYU/355
K5AQ/361
K5IH/345
K5UR/360
K5XX/344
K5YY/365
K6LGF/377
K6VMN/342
K6XJ/356
K7EG/348
K8AV/341
K8CX/349
K8MFO/356
K8NA/351
K8PT/351
K8WWA/342
K8YSE/342
K8ZZO/346
K9AJ/346
K9BWQ/355
K9EU/346
K9HQM/351
K9IR/340
K9NU/339
K9RJ/363
K9ZO/350
KA5V/347
KA9WON/342
KB8NW/342
KC2NB/341
KC5P/342
KC8CY/347
KE4YD/342
KF2O/353
KUØA/341
KY7M/341

KZ2I/353
LU1JDL/343
N1API/343
N1DCM/342
N1DG/351
N2WB/342
N3SL/337
N3US/348
N3XX/342
N4CC/355
N4MM/362
N4VB/347
N5TY/349
N5ZM/344
N6JV/348
N6OC/346
N8DJX/345
N8GZ/375
N8PR/341
N9AF/364
NN2Q/342
NW7O/345
OE8HIK/340
OE8RT/364
OK1MP/368
ON8AW/360
OZ3PZ/357
OZ3SK/375
OZ5KG/366
PAØLOU/360
PT2TF/348
PY2XB/341
PY7ZZ/351
SM5BMD/346
SM5DQC/358
SP5EAQ/346
SP8AJK/356
UA3AB/337
UA3AKO/341
VA3DX/347
VE3LDT/342
VK6HD/362
WØAWL/344
WØBW/383
WØJM/341
W1GG/346
W1HEO/350
W1MI/352
W1TYQ/356
W1WN/345
W1ZA/367
W2FP/360
W2GBC/367
W2HTI/383
W3AP/354
W3AZD/372
W3GH/377
W3NV/359
W4AVY/365
W4DK/350
W4DKS/358
W4DXX/355
W4ETN/344
W4FQT/339
W4JR/341
W4NKI/366
W4PZV/361
W4VQ/356
W4YCH/348
W4ZCB/350
W5BPT/348
W5FI/347
W5FKX/340
W5GO/343
W6BSY/378
W6DCK/342
W6ISQ/371
W6RGG/366
W6UA/340
W6YWH/342
W7ACD/375
W7PEB/342
W8AXI/344
W8CRM/342
W8CY/347
W8DCH/353
W8GMH/345
W8QHG/346
W8TE/350
W8UVZ/349
W8WOJ/354
W9DC/363
W9DMH/349
W9DX/347
W9JA/356
W9NGA/355
W9OP/340
W9QQ/356
W9SS/357
W9VA/344
WA2F/343
WA9CVK/346
WB8FIW/346
WD8E/341
WK7E/344
WT8S/342
XE1J/357
XQ2CC/370
ZL1ARY/363
ZL3GS/362

335
4X4JU/378
9A2AA/336
AAØBS/340
AA4MM/363
AA4V/354
AB5C/343
AD5A/339

AE1Q/340
AL7R/341
CP5NU/339
CT1BOH/341
CT1RM/353
CT1XK/350
DF2IS/341
DF3GY/343
DF7NM/343
DJ2YA/368
DJ4GJ/342
DJ4ZB/350
DJ5AV/343
DJ5JH/349
DJ6NI/359
DJ7ZG/369
DJ8CG/342
DJ9KG/344
DJ9RQ/352
DKØEE/341
DK1FW/358
DK1RV/343
DK6IP/347
DK6NP/349
DK6WL/348
DK8UH/340
DL1EY/356
DL4MCF/341
DL7AFS/341
DL7AFV/341
DL7HU/374
DL7MAE/341
DL7OD/356
DL9BM/341
DL9ZAL/341
DU1KT/341
EA3BT/340
EA3GHQ/338
EA4DO/364
EA4GT/344
EA4GZ/356
EA4KD/341
EA5OX/336
EA8BYR/339
EA8PP/345
ES1AR/369
F3SG/346
F5KOK/346
F5VU/357
F6AJA/357
F6BFH/354
F6DLM/346
F6DZU/345
F6ELE/341
F6EWK/346
F6FHO/343
F6FXU/340
F6HIZ/341
F9GL/371
GØDBE/339
G3LQP/360
G3SNN/344
GM3WIL/344
HB9AAA/362
HB9ANK/347
HB9AZO/344
HB9TL/382
HL3IUA/340
IØAMU/385
IØDJV/349
IØKDF/343
IØKRP/349
IØMPF/348
IØMWI/349
IØTCA/345
IØWDX/353
IØZYA/340
I1APQ/357
I1JQJ/341
I1WXY/345
I2AT/365
I2EOW/342
I2IAU/342
I2LPA/357
I2WNO/343
I2YDX/355
I4ACO/344
I4LCK/360
I4WZT/341
I5ENL/343
I5ICY/342
I5IGQ/342
I5JHW/345
I5KKW/346
I5ZGQ/346
I8LEL/353
I8XTX/345
IKØDWN/341
IKØFVC/340
IK1JJB/339
IK2ANI/341
IK2IQD/341
IK4BHO/341
IK4EWN/341
IK4GRO/341
IK5HHA/341
IK6BOB/341
IK6GPZ/340
IK7FPV/341
IK8CNT/341
IK8HJM/340
IK8PGC/339
IN3TJV/347
IT9GAI/364
IT9HLR/341
IT9SVJ/341
IT9TQH/343
JAØGZZ/350
JAØNPQ/347

JA1ADN/367
JA1ADT/344
JA1CHN/345
JA1CLW/342
JA1DM/370
JA1EOD/362
JA1FQI/336
JA1GRM/339
JA1HSF/342
JA1KQX/343
JA1NWD/341
JA1PUK/347
JA2DDN/349
JA2FGL/340
JA2IVK/348
JA2JRG/341
JA2JSF/351
JA2JW/368
JA2LHG/352
JA2NDQ/349
JA2QCX/344
JA2XW/361
JA3APL/361
JA3BQE/356
JA3CSZ/347
JA3DY/355
JA3GM/352
JA3MF/353
JA3MNP/354
JA5BLB/348
JA6AV/363
JA6BEE/357
JA6CBG/341
JA6LCJ/344
JA7ARD/353
JA7FS/348
JA7FWR/342
JA7LMZ/341
JA8ALB/346
JA8DRK/349
JA8GTA/346
JA8NFV/346
JA8XJF/352
JA9CGW/346
JE2URF/341
JF1SEK/344
JG3QZN/342
JH1AGU/349
JH1GZE/353
JH1IFS/356
JH2AYB/340
JH2FXK/338
JH2MYN/351
JH3AEF/342
JH3VNC/344
JH4FEB/345
JH4RLY/343
JI1PGO/343
JI2EMF/340
JI2KXK/340
JJ2RCJ/341
JJ3PRT/350
JK1UVP/340
JQ1ALQ/340
JR1CBC/343
JR1DUP/345
JR3IIR/349
JR4LNG/340
JR7TEQ/350
JS2LHI/337
JS3CTQ/340
KØKG/343
K1CBK/341
K1HTV/347
K2AJY/340
K2FL/374
K2MFY/351
K2RW/347
K2XF/343
K2ZZ/343
K3AB/358
K3HP/344
K4DX/346
K4DXA/343
K4SE/347
K4TAG/351
K4XI/352
K5GH/356
K5JZ/346
K5KLA/350
K5PC/343
K6BTT/356
K6IR/356
K6JAD/353
K6LM/348
K6MA/360
K7DRN/365
K7GEX/351
K7JS/341
K7ZBV/345
K8DFC/341
K8LJG/354
K8PYD/357
K8SIX/345
K8SL/340
K8VFV/343
K8VJG/339
K8ZR/351
K8ZZU/344
K9EL/341
K9GA/346
K9JF/356
KA1ERL/341
KA2ELW/342
KB3KV/342
KB7YX/343
KC6AWX/340
KD3CQ/340
KE5K/339

KE9L/340
KFØLA/342
KG6B/346
KG9N/343
KH6FKG/343
KH6WU/354
KI6WF/340
KN4F/343
KW4MM/340
LA4CM/350
NØAT/348
NØTB/354
N2DXJ/338
N2LT/345
N2TN/340
N4AVV/345
N4TL/342
N5FG/350
N5JR/345
N5UR/352
N6AR/366
N6ET/359
N7RO/358
N7US/352
N8JV/341
N9RS/344
N9US/343
NIØG/342
NQ6X/341
OE2VEL/347
OE7SEL/342
OE7XMH/341
OM3JW/348
ON4AOI/340
ON4ATW/340
ON5FU/349
ON5WQ/342
ON6MY/346
OZ1HPS/341
OZ5EV/351
OZ5MJ/340
OZ7DN/339
PAØTAU/346
PAØZH/342
PT2BW/356
PT7BR/341
PT7NK/341
PT7WA/349
PY4OY/341
PY5PS/347
SMØCCM/343
SM2EKM/357
SM3BIZ/383
SM4BOI/344
SM4EMO/349
SM5DJZ/348
SM5FQQ/346
SM5VS/360
SM6CKS/364
SM6CTQ/352
SM6DHU/358
SM6DYK/346
SM6VR/362
SM7BYP/347
SV1BRL/339
SV1RK/336
UA3CT/359
UA4RZ/346
UA9CBO/351
US5WE/356
UT7WZA/341
VE1YX/349
VE3BW/345
VE3FF/340
VE3MR/369
VE3MRS/346
VE7ON/339
VE7WO/364
VK3SX/341
VK4LC/375
VK9NL/341
WØSR/352
W1CKA/371
W1DIG/340
W1DOH/343
W1FJ/361
W1NG/354
W2BIE/342
W2FGD/367
W2KKZ/343
W2MPK/361
W2OKM/384
W2VO/356
W2XT/342
W3JJ/349
W3NO/352
W3YX/345
W4FC/352
W4TO/343
W4UNP/346
W4UW/347
W4UWC/369
W4VHF/346
W4YO/368
W5EU/358
W5PJR/343
W5TCX/337
W5TUD/339
W6BJH/337
W6DN/345
W6FAH/340
W6FW/372
W6GVM/388
W6HXW/354
W6KTE/369
W6KUT/371
W6LQC/358
W6PGK/342
W6SR/350

W6XA/341
W7BJN/341
W7DQM/363
W7JNC/363
W7RXO/344
W7SLB/340
W8DX/344
W8HC/341
W8ILC/362
W8LIQ/341
W8UV/345
W9BF/342
W9LA/361
W9MU/344
WA2NHA/341
WA2VUY/345
WA4VA/340
WA6SZE/342
WA6WZO/349
WB7B/340
WD5K/351
WF5T/341
WG6P/341
XE1CI/352
XE1VIC/341
XE1ZW/342
ZL1HY/346
ZL3JT/337
ZL3NS/367

334
9A4A/366
AA6PI/349
AB9E/344
ACØM/345
AG9S/343
AH6HY/339
CT1APE/336
CT1CJJ/334
CT3BM/343
CT3DL/340
CX3CE/339
DF2NS/342
DJ2RB/347
DK3SF/350
DK8NG/348
DK9KX/349
DL2GAG/340
DL3NBL/340
DL4FW/342
DL7VEE/344
DL8NU/360
EA4LH/360
EA5BD/340
EA5BY/339
EA5RM/338
F2BS/367
F2LZ/361
F2YS/W2/347
F5II/362
F5JQI/339
F5NBU/340
F5NTV/339
F6CKH/353
F6CPO/341
F6GUG/339
GØCGL/340
G3VKW/349
G3XTT/343
G4OBK/339
G4PTJ/340
G4SQA/340
HA8IE/340
HB9AQW/354
HB9DLE/339
HC2RG/341
HK3JJH/340
IØYR/353
I1AGC/354
I1FNX/346
I2PKF/344
I2ZGC/348
I4AVG/343
I4MFA/343
I4NJM/339
I5CRL/348
I5ZJK/340
I6NO/359
I7IVL/347
I7SCA/364
I8DVJ/340
IKØOEM/340
IK1AOD/340
IK4HPU/335
IK5EKB/339
IK6SNR/335
IK8BQE/341
IN3XAI/342
IT9ZGY/370
IV3TQE/343
JA1BN/363
JA1DJO/337
JA1DOF/340
JA1FHK/351
JA1OND/349
JA1WSX/351
JA1WTI/353
JA2BL/347
JA3CMD/349
JA3KWZ/342
JA5JUG/345
JA6CDA/344
JA6GXP/350
JA6IVR/338
JA6VA/351
JA6WW/348
JA7QFU/339
JA8BAR/353
JA8DSO/342

JA9LJS/342
JD1AMA/337
JE1HPM/340
JE2OVG/343
JF1UVJ/341
JF3LGC/341
JF7DZA/339
JH1JNR/339
JH1SJN/340
JH2SON/340
JH4GNE/339
JJ3AFV/340
JL1UXH/336
JM1TWR/343
JP1NWZ/341
JR2UBS/341
JR7VHZ/338
KØBS/358
KØHRF/344
KØJN/356
KØQC/340
KØSR/344
KØWK/345
KØXN/349
K1IK/349
K1MY/344
K1ST/347
K1UO/348
K1WER/338
K2JMY/368
K2SY/342
K2WE/340
K3FN/343
K3KO/335
K3RV/341
K3WC/361
K4CMS/342
K4DJ/357
K4HJE/362
K4IQJ/341
K4JP/354
K4KC/367
K4KJZ/345
K4MEZ/354
K4UEE/347
K5KC/343
K5KR/349
K5RT/340
K5TT/341
K5UO/345
K6FM/347
K6RN/363
K6SLO/340
K6YUI/355
K7LZJ/339
K7NO/345
K7OH/340
K7OSE/353
K7SP/349
K8DJC/344
K8IFF/360
K8LN/341
K8NW/346
K8TMK/346
K8ZTT/340
K9ECE/374
K9EMG/347
K9FD/343
K9HMB/347
K9IW/344
K9RB/345
K9VAL/345
K9YY/340
KA4IWG/339
KA5TQF/340
KB2RA/339
KB2XP/340
KD2UF/340
KD6WW/340
KE3A/344
KE5PO/339
KE9ET/339
KF4M/340
KI4SR/339
KI6T/373
KK2I/345
KM2P/358
KO4DI/337
KP4P/346
KR4W/341
KW5USA/354
KZ4V/340
LA5XGA/340
LA5ZN/334
LU1BR/354
LU2DSL/344
LU3CQ/348
LZ2CC/345
NØAV/346
N1AC/344
N2QT/340
N2SS/359
N2VW/346
N3UN/346
N4CFL/342
N4KG/351
N4NX/348
N4PQX/337
N5LZ/341
N5ORT/339
N5PPT/339
N6BEP/338
N6DUR/338
N6PYN/339
N7HK/341
N8JX/345
N8RF/344
NA4M/354
NK2H/340

NM4O/344
NN4T/345
NN7X/339
NOØC/339
NQ1K/341
NRØX/346
NYØV/345
OE2EGL/363
OE3EVA/348
OE6DK/346
OE6IMD/338
OK1ABB/344
ON4DM/382
ON5FP/340
ON5PO/338
ON7DR/339
PT7BZ/340
PY2BW/352
PY5GA/360
SM3NRY/339
SM4EAC/360
SM5AQD/345
SM5ARL/355
SM5BCO/373
SM5CAK/356
SM7TE/349
SP6CDK/341
SP7GAQ/339
SP9AI/351
SV1JG/343
SV8AQY/339
UR5EDU/335
VE2GHZ/339
VE3HO/348
VE3XO/340
VE6AX/337
VE7WJ/352
WØANZ/344
WØDJC/336
WØGAX/341
WØJCB/347
WØKXZ/337
WØYDB/358
W1AO/340
W1JZ/357
W1KSZ/344
W1MAG/345
W1WLW/341
W2AY/343
W2BXA/388
W2CC/354
W2FXA/364
W2RQ/340
W2SY/358
W3IIQ/340
W3OA/340
W3OOU/339
W3SI/351
W3UM/346
W4AXL/354
W4CK/342
W4EB/339
W4NYN/369
W4OX/341
W4RFZ/347
W4UM/344
W4WM/349
W4WX/335
W5BC/344
W5CIA/340
W5MQ/360
W5NUT/362
W5WP/339
W6FF/349
W6KR/337
W6NP/340
W6RLL/334
W7FP/351
W7HUY/334
W7WT/343
W8GC/354
W8KS/344
W8QWI/344
W8WFN/338
W9DS/342
W9TX/344
W9YSX/379
WA2IKL/341
WA2NPD/347
WA2UUK/342
WA2UXC/346
WA4FFW/354
WA4IUM/342
WA4WTG/355
WA5BBR/342
WA6OGW/350
WA8VPN/344
WA9IVU/340
WB1BVQ/342
WB2GOK/345
WB4OSS/359
WB4UBD/344
WB5XX/340
WB8ZRL/343
WC4B/340
WD6GFF/340
WJ4T/340
WK3N/338
WT8C/343
YU1FW/347
YV5JBI/339
YZ7AA/339
ZL4BO/365
ZP5YW/342
ZS5NK/345

333
4X6KA/339
5B4MF/338

9A2OM/340
9A7V/338
9A8A/337
AA4HP/333
AA5XE/350
AA9CN/338
AJ3K/340
CT1EKY/335
CT1FMX/333
DF1DB/346
DJ5DA/356
DJ9HX/341
DK2OC/347
DK3HL/350
DK5QK/348
DK6WA/342
DL2FAG/339
DL6DK/339
DL7SY/346
DL8FAJ/334
EA3ELM/339
EA3EQT/339
EA3KB/338
EA4CP/339
EA5AD/340
EA5BM/333
EA9IE/342
EI2GS/338
F2WU/347
F5IL/339
F5OZF/339
F5XL/339
F6CQU/339
G4GED/339
G4NXG/339
GM4UZY/334
HB9DDM/339
HL1XP/338
HL5FBT/338
I1CAW/352
I1POR/347
I1TBE/351
I2WTY/342
I2YBC/350
I3ADI/354
I4JUB/339
I5AFC/351
I5HOR/341
I6CXD/339
I8XVP/339
IK1RLI/337
IK4SWX/333
IK5GUJ/338
IK6DLK/339
IK8HCG/338
IK8JVG/337
IK8TWV/342
IN3ASW/339
IT9YHR/340
IV3JVJ/338
IV3VER/347
JA1GHR/342
JA1OCA/357
JA1RWE/354
JA1SGU/343
JA1SVP/347
JA2THS/343
JA3ART/353
JA4XH/346
JA5FDJ/346
JA6BZA/336
JA7IC/334
JA9AA/355
JA9JFO/345
JA9NLE/341
JH1HLQ/349
JH1IED/339
JH3HTD/338
JH8NBJ/338
JH8UQJ/337
JI4POR/337
JJ1DWT/344
JL1WQO/333
JL1XMN/338
JL2JVX/334
JL3VWI/339
JR1KAG/343
JR3RRY/340
KØFF/347
KØHQW/340
KØTJ/339
K1AJ/347
K1EFI/344
K1QS/344
K1YR/344
K2BS/367
K2GPL/354
K3JGJ/340
K3KY/343
K3SWZ/345
K4BVQ/367
K4EM/338
K4TQ/339
K4UAS/355
K5AS/343
K5DV/336
K5KT/342
K5RJ/355
K6GJ/361
K6SMF/351
K7DS/345
K8MG/343
K8WK/337
K9ALP/349
K9KVA/340
K9LJN/339
K9PP/339
K9RR/343
KC2Q/340

KD2SY/339
KD4OS/338
KEØMO/336
KE9XN/338
KF8UN/338
KM1D/346
KM3J/335
KN9C/339
KQ9W/339
KR5C/345
LZ1HA/339
NØABE/340
N2BJ/343
N3BNA/338
N3ED/351
N4AL/338
N4AXR/344
N4CID/339
N4JJ/345
N4NO/348
N4TJ/347
N4XP/353
N5GGO/340
N6JZ/352
N6KK/341
N6UC/358
N7TO/340
N9RD/337
NI4H/341
NK5K/341
NN2C/338
NX7K/352
OE1ZJ/355
OE2DYL/339
OE3RSB/343
ON4ON/336
ON5TW/348
OZ1ACB/339
PY2PC/364
PY3JZ/338
PY4OD/355
RU3FM/337
SMØSMK/338
SM2EJE/344
SM4CTI/342
SM5CEU/340
SM5HPB/343
SV1IW/344
UA1MU/355
UA3AGW/339
UA6JD/353
UA6JW/355
VE1DX/338
VE2WY/368
VE3JV/338
VE3VHB/344
VE6WQ/344
WØJMZ/352
W1AX/372
W1BIH/368
W1CU/343
W1CYB/346
W1DO/358
W1GA/359
W1RY/339
W1URV/343
W2FCR/351
W2FKF/343
W2HAZ/343
W2RMM/339
W2XI/341
W2YC/335
W2ZR/339
W3IG/342
W3IOP/345
W3NC/339
W4DC/342
W4DUP/351
W4EP/339
W4GKT/343
W4ZX/344
W5GVP/342
W5HTY/363
W6ORD/344
W6SHY/340
W6UY/355
W6YOO/339
W7BG/347
W7KSK/338
W7WK/333
W7ZK/342
W8EMI/342
W8WRP/355
W8ZET/371
W9ITB/342
W9LNQ/352
W9VG/339
WA1S/338
WA4AFE/336
WA4BIM/343
WA4QMQ/344
WB9NOV/343
WC5E/339
WC5Q/340
WD8MGQ/344
WF5E/365
WN6R/338
WP4U/338
WZ8P/341
XE1EK/349
YV1AJ/342
YV1KZ/359
YV5AJK/372
ZS6EZ/338

332
AA7AV/337
AA8BN/336
AA9DX/337

AB6QM/333
AC6HY/332
AD1C/341
AD4AM/337
AFØF/339
AI3Q/342
AI9U/341
AJ8J/338
CT4NH/341
CX2AAL/337
DF2UH/337
DF2UU/338
DF3UB/338
DJ4PT/357
DK8DB/340
DL2SCQ/338
DL5SBA/337
DL5ZBB/338
DL6NW/337
DL7CN/336
DL9JH/351
DL9RCF/332
DL9TJ/340
EA1YO/335
EA3ALD/344
EA4BT/337
EA7BLU/341
EA7CD/337
EI7CC/344
F5BEG/334
F5HNQ/337
F6GKA/338
G3SJH/350
G3VOF/342
G3ZBA/355
G4LVQ/338
GW3ARS/344
HB9BIN/335
HL5BDD/336
I1EEW/340
I2BVG/348
I2JSB/342
I2MOV/344
I2YWR/337
I4FAF/343
I5PAC/360
I6ONE/339
I8JJB/347
IKØHFO/337
IK7MXB/338
IK8DDN/337
IT9FXY/337
IT9GNG/338
JAØGRF/347
JA1HGY/347
JA1HRQ/347
JA1NAQ/341
JA1VLK/341
JA1WPX/343
JA2GBO/342
JA3AYU/344
JA6AD/358
JA6CNL/346
JA7XBG/339
JA8HH/346
JA9BFN/338
JA9RRH/332
JE1LFX/335
JE1PNX/337
JE2HCJ/339
JF6OJX/337
JH8CFZ/335
JL1ARF/338
JL7BRH/332
JO1MOS/337
JP1IOF/337
KØALL/349
KØDEQ/341
K1HT/332
K2FF/335
K2TK/342
K3SGE/356
K4AIM/374
K4CKS/342
K4KU/347
K4QL/340
K5EJ/348
K5GKC/341
K5GS/341
K5JB/356
K5RE/344
K6LD/335
K7LJ/340
K8BL/339
K9IL/349
K9KU/348
K9LCR/340
K9MIE/343
K9MUF/340
K9SM/363
KAØCPY/338
KB1MY/336
KD5M/338
KD8KX/337
KG7H/338
KH6ACD/339
KJ9I/338
KP2A/341
KQ3F/341
KQ8D/337
KR4OJ/344
KU4J/332
LU4DXU/336
NØGWR/337
N1RK/336
N2ERN/337
N2RR/343
N2WK/337
N3TO/342

N3ZOM/332
N4BYU/341
N5ET/339
N6AWD/339
N6GM/342
N7TT/350
N8BEE/337
N9OY/336
NA2X/336
NE9Z/338
NI5M/343
NN1N/340
NW6S/340
OE2SCM/338
OH2VZ/344
OH5NG/345
OK2SW/341
ON4AWZ/337
ON4IQ/336
OZ2NZ/342
PAØGMM/352
PY4BL/337
SMØFWW/334
SM2GCQ/338
SM4SET/337
VE2DO/344
VE3FRR/336
VE3IQ/340
VE3MV/342
VK2AVZ/343
VK2DTH/336
WØCD/355
WØGJ/343
WØGKE/354
WØPSH/338
WØZU/338
W1JK/337
W1TSP/344
W1YIF/335
W2AYM/339
W2GW/339
W2RD/337
W3TN/348
W4DZZ/345
W4GIW/352
W4JAM/338
W4JFK/344
W4NK/339
W4OWY/342
W4UBC/337
W4WG/352
W5GML/341
W5QNF/338
W5RQ/335
W6EJJ/352
W6OD/333
W6WBY/338
W6ZI/340
W7AG/337
W7KW/337
W8SET/349
W8VKW/340
W9KIA/336
W9MDP/342
W9MMZ/361
W9NB/351
W9RXJ/353
WA1YTW/341
WA3DCG/335
WA4FHQ/342
WA5ZIJ/343
WSØE/345
WW4KW/333
WW5L/337
WY5H/337
WZ1Q/341
YB5QZ/337
YS1GMV/347
YV5IVB/338

331
7L1WII/335
AA1AC/339
AA4R/347
AA4ZK/337
AA8EY/354
AA9RN/331
ABØCT/335
CT1AHU/337
DJ9UM/345
DK4KL/351
DL1NAI/337
DL9OH/374
EA1QF/343
EA3BKI/338
EA3GHZ/331
F2JD/334
F5OKK/331
GMØAXY/338
HA5AAS/336
HB9DHK/335
HK5LEX/335
HK6DOS/337
I2JQ/338
I3EVK/360
I4GAS/345
I4JBJ/342
I5FCK/347
IKØIOL/337
IK4IYC/336
IK6CGO/336
IK7JTF/337
IT9GCQ/345
JA1BFF/339
JA1BWT/353
JA1MLV/346
JA1SJV/345
JA2ANA/339
JA2DPC/331

JA2FCZ/339
JA2FWS/336
JA2KSP/342
JA2VMU/335
JA3MHA/335
JA3MLJ/333
JA4ECC/336
JA4RED/340
JA6COW/339
JA7WKG/336
JA8EAT/349
JH1BAM/334
JH1MQC/336
JH1QAX/341
JH1QYT/339
JH3IMR/337
JH4PMV/337
JJ2KDZ/334
JQ3DUE/332
JR2WCX/334
KØJS/351
K1KM/333
K2HWE/342
K2PWG/339
K2TV/340
K2VV/352
K3LC/333
K3PT/334
K4SSU/336
K4XH/353
K5DU/337
K6CF/337
K6EID/349
K6ESL/334
K6RK/351
K6RO/336
K8BCK/342
K8CW/351
K8MID/341
K8UE/334
K8ZLP/335
K9FN/350
KA2CYN/337
KA8ZPE/336
KB4XK/337
KB8GWL/335
KC2KU/338
KD9EC/336
KD9Q/340
KG5FX/336
KW4V/338
KX4R/343
LU2AH/345
N1PM/336
N3KK/336
N3VA/338
N4BQD/337
N4DW/345
N4GN/337
N4RF/337
N5FTR/336
N5HSF/336
N7ACB/337
N7GR/331
N9CHN/337
N9EN/337
NA7AA/337
NE1B/336
NZ2L/336
OE2KGM/337
OH2BAD/354
OH5LP/333
ON8XA/359
PAØWRS/337
PY2OB/343
PY5CC/337
RA4CC/331
RK9CWA/332
SM4PUR/335
SM5BRW/346
SM5CZQ/353
SM7DXQ/337
UA4CC/338
VE3EFX/347
VE3PNT/337
VK3EW/336
WØGKL/373
WØGLG/336
W1DNZ/353
W2PSU/351
W3CC/349
W3KHZ/337
W3SB/341
W4EEU/362
W5AP/339
W5AQ/363
W6VX/335
W6WI/331
W6YI/348
W7JEN/339
W7KQ/346
W7OT/336
W7RDX/336
W8EVZ/364
W8HB/336
W8KTH/336
W8LRO/336
W8TN/344
W8TWA/344
W9RPM/331
WA2IZN/342
WA2WSX/339
WA4TLI/350
WA5IPS/336
WA5YON/333
WA6EZV/337
WA6GIN/334
WB3D/337
WB6AXD/331
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WF1N/336
XE1D/337
YL2JN/337
ZL1WG/337

330
AA5O/340
AB4IQ/335
AD6P/351
AE5B/350
AE5DX/346
AK1L/336
BX5AA/330
CT1EGW/330
CT3DZ/332
CX2CB/336
DJ6BN/342
DL6XK/336
DL8FBC/330
DL8QS/342
DS5RNM/330
EA3OD/342
EA4JL/357
EA6LP/330
EA7BXL/336
EA9AM/336
EA9PY/334
F5JJM/336
F5PAC/331
GØOIL/331
G3KYF/349
G4DXW/336
GM3CIX/355
HB9BGN/340
IØCUT/337
IØER/348
IØKHY/334
IØSSW/349
I1GEA/351
I4CSP/350
I4ENO/330
I4EWH/334
I4LX/352
IKØLNN/335
IK4AUY/334
IK4THK/332
IK6GRT/334
IK6QOP/330
IK6SNS/330
IK7OKB/333
IK8AUC/336
IK8WEJ/331
JA1ASO/336
JA1CJO/337
JA1KAW/337
JA1OYY/346
JA2AHH/331
JA2LMA/338
JA3AFR/353
JA5AQC/341
JA5CKD/338
JA6BZI/348
JA7GY/338
JA8GSN/333
JE8TGI/333
JF2PZH/334
JH1ANZ/333
JH1IAQ/335
JH6WMJ/335
JI8DGO/330
JJ1SKG/337
JJ3HGJ/330
JR1AIB/344
JR1FYS/342
JR2UJT/335
K1GG/337
K1SF/340
K2CIB/336
K2IUK/340
K4AU/336
K4JDJ/333
K4MZ/348
K4ZO/340
K5HW/335
K6WRF/333
K7XM/336
K8AJK/354
K8TL/351
KA1PM/340
KA8DZT/336
KB6CLL/335
KC5UO/339
KC9G/335
KF2TI/333
KKØM/335
KL7D/344
KM4A/335
KQ8O/337
KV1J/335
LA2IJ/337
LA4DM/345
LX2PA/335
NØACH/339
N4DB/336
N4RFN/336
N4XX/353
N4ZC/354
N5AW/338
N5PR/338
N6HK/336
N8MZ/336
NEØDX/330
NK7L/336
NU8Z/335
NY2E/336
OE1AZS/330
OZ5YL/335
PA3CSR/335
PJ2MI/333
PP5SZ/340

PY3BXW/357
S58T/330
SM7MPM/335
VE3LYC/330
WØMHK/334
W1MGP/342
W2APU/359
W3HRF/335
W3YE/336
W4NS/350
W4RNZ/340
W4VV/337
W6XP/353
W7EYE/335
W7IAN/330
W8BT/340
W8CNL/354
W8VI/334
W9HRQ/337
W9IL/337
W9RY/350
WA4MME/337
WB2AQC/344
WV1R/333
XE1ILI/335
YV1CLM/335
ZL1ALE/349
ZL1AMN/350
ZL1AV/353
ZL2AFT/346
ZS1FJ/334

329
4X6ZK/334
9A4SS/329
AD8RL/335
AI3CD/345
CE3GN/344
CP2DL/330
D44BS/352
DK2WH/338
DK9KD/344
DS2BGV/329
EA1DFP/331
EA3GJW/331
EA4CQT/335
EA7ABW/338
F6HMJ/330
GØKXL/334
GØWRE/329
G3PJK/335
G3TJW/352
G3TXF/346
G4YRR/335
HBØCC/330
HB9CZR/334
HB9DDZ/332
HC1HC/338
HL5NBM/330
I2VGW/329
IK1YDA/329
IK4CWP/335
IK4SDY/332
IK7MCJ/335
IK7UFL/329
IK8CVZ/332
IT9DAA/329
IT9YRE/338
JAØCWZ/342
JA1GO/343
JA1KJK/332
JA7MYQ/335
JA8RJE/335
JA8RY/334
JA9FPI/342
JA9GPG/340
JH1PEZ/335
JH8RZJ/329
JR3MTO/334
JR6PGB/335
JR6SVM/332
KØGY/329
K1HDO/340
K1NJH/335
K4HGX/330
K4PR/337
K4QVK/345
K4SB/351
K4SO/336
K5RPC/337
K5ZK/338
K6EXO/361
K6KO/329
K7HG/331
K7MC/336
K8PV/335
K9TI/339
KA2BZS/336
KC8KE/335
KEØET/334
KE9S/329
KF2XF/332
KNØL/334
LA1K/358
LA2PA/329
LA7JO/345
LU8ADX/330
N1KC/331
N2UR/335
N4RA/352
N5FW/340
N8KOL/333
NA2R/334
NA5C/336
NU4D/335
NW4M/341
OE2YMO/335
OE6CLD/334
ON6AA/329
OZ9SN/334

PP7HS/346
PT7BI/334
PY2DSC/354
RX9FM/334
SM6AOU/348
UY5XE/338
VO1XC/333
WØFK/341
WØMGI/354
W1ECS/334
W1SKU/333
W2IOT/331
W2QL/341
W3SOH/338
W4KS/342
W4LI/340
W4SVO/344
W5FL/336
W5KN/330
W5VHN/336
W6AXH/348
W6ZZ/356
W7NGR/329
W7YW/329
W8KST/359
W8RHM/335
W8SAX/331
W9FOE/337
W9ZX/339
WA4OEJ/342
WA5VGI/332
WA6JA/329
WA8NMN/345
WB5LBJ/DU/340
WB6JXJ/333
WB9CIF/330
WD4NGB/333
WD8PKF/340
WE2K/335
WF2Y/334
YB3OSE/333
YV2NY/336
YV5AMH/339
YV5NWG/329
ZL1BOQ/339
ZS6BBP/358

328
4X1AD/334
AA3JL/328
CT1AIF/337
CT1ESO/328
CU3AD/328
DJ3ND/335
DL1RWN/332
DL4YAH/337
EA1JG/333
EA7JB/333
F6FYD/332
G3KLL/352
G3MCN/346
G3UAS/336
HA5WA/334
HK3YH/338
HL3DE/333
IØCEP/346
I2PQW/336
I8IXO/337
I8SAT/345
IKØPRP/330
IK1AVW/334
IK2OVC/330
IK4MSV/329
IK8BIZ/328
IV3RQC/330
IZØCKJ/328
IZ6CST/328
JA1GTF/344
JA1JMF/331
JA5WIZ/328
JA8AWH/344
JA8EJO/332
JE1CCD/336
JH1EIG/352
JH1ORA/338
JH2AQI/328
JH4JNG/329
JH8DBJ/332
JH8JBX/334
JI1FDF/331
JJ1OKK/328
KØGEI/337
K1EY/334
K1KOB/333
K1SG/335
K2QIL/340
K5ALQ/332
K5TN/335
K6KA/333
K8QM/329
KA1X/334
KA3GMP/331
KB2HK/336
KB2MY/336
KB6KTV/333
KC6H/335
KC6X/335
KE7PB/333
KE9U/338
KP3AH/333
KS1J/332
KS4Q/332
LA5HE/370
LA7SI/334
LU5HN/340
LU7DW/328
NØJT/332
N3HBX/331
N4RU/339
N5ML/328

N5PHT/333
N6DKZ/331
N6JN/337
N6TNX/328
N7TP/348
N7WR/336
N8KF/336
N8SHZ/330
NI6T/334
NJ9K/330
OE2LCM/334
ON5NT/348
OZ1FAO/335
PA3ABH/334
RA1AG/328
SM5CSS/340
SM7CNA/335
SP5AUB/328
SV1CQR/328
SV1VS/334
UA3AP/330
UA4SKW/331
VK1ZL/334
WØFF/347
WØZX/332
W1AIM/334
W1KKG/334
W2FGY/345
W2OW/330
W3HC/340
W3KT/340
W3MPN/337
W3PL/328
W4BUW/339
W4CZ/332
W4ELB/353
W4ZAN/328
W5TIZ/370
W5WT/331
W6GM/338
W6IGK/333
W6OM/334
W7AEP/338
W7NN/335
W7TSQ/334
W8JQ/359
W9DE/346
WAØROI/331
WA6RTA/350
WA7ZDU/332
WA8LOW/333
WA8ZDL/339
WD5COV/332
WD8LTM/333
WD8MQJ/333
WW1V/330
XE1NJ/332
ZL2RR/337
ZS6P/332

CW
337
Top of 
Honor Roll
JA1BK/347
JA1UQP/349
JA2VPO/344
OH2BN/345
OH2EA/345

336
4X4DK/343
AA1V/342
AA7A/346
AD5Q/343
DF3CB/343
DJ8NK/342
GM3YTS/343
HAØDU/347
I4EAT/342
I4IKW/342
JAØDWY/342
JA1BWA/349
JA1FNA/345
JA1IFP/346
JA3FYC/349
JA3NTE/346
JA6VU/343
JA9CWJ/343
JE2LUN/340
JF7XKY/346
JM1VRW/342
JR1MLU/344
JR1TNE/346
K1LD/344
K2CL/344
K2TQC/348
K3UA/347
K4CN/342
K4FJ/345
K4IQJ/342
K4PI/349
K4TEA/342
K4XO/349
K5AQ/346
K5NA/344
K5UR/348
K6DT/347
K6FG/341
K8CX/346
K8EJ/346
K8MFO/347
K8NA/345
K8PYD/346
K8RR/347
K9AJ/347
K9BWQ/344
K9CW/344
K9MM/348
K9QVB/347

K9ZO/346
KU4J/346
N1DCM/341
N2TK/343
N2TU/342
N4WW/351
N4XM/343
N6JV/346
N7EF/345
N8GZ/342
NR1R/346
OH2DW/342
OH2LU/343
OH3YI/348
OH4OJ/342
ON7EM/343
OZ1BTE/342
OZ1LO/349
SLØZG/342
SMØAJU/349
SM3EVR/348
SM3GSK/343
SM4OTI/342
SM5BFJ/346
SM6CVX/348
SM6DHU/344
TG9NX/345
VA3DX/346
VE3EJ/342
VK3QI/344
VK6HD/346
VK9NS/342
WØJM/342
WØYG/342
W1GG/346
W1GL/346
W1JR/346
W1YY/347
W3GG/345
W3UR/343
W4DR/347
W4VQ/347
W5BOS/342
W5BPT/340
W5ZPA/345
W6ISQ/346
W7LR/348
W7OM/343
W7UT/347
W8CY/344
W8LU/346
W8TE/345
W8UVZ/346
W9KNI/352
W9KQD/345
W9XX/346
W9ZR/346
WA6TLA/347
WB6RSE/347
WB9EEE/343
WB9Z/342

335
CT1BOH/341
DJ2BW/349
DJ2TI/345
DJ4XA/343
DJ5JH/345
DL9TJ/345
EA4MY/346
EA6NB/341
F3AT/347
G3GIQ/344
G3KMA/346
G3RTE/341
G4BUE/345
G4BWP/343
HB9BZA/341
I2KMG/343
IK2BLA/339
JAØCRG/341
JAØUUA/341
JA1BFF/339
JA1IOA/344
JA1RWI/343
JA2JRG/341
JA2JW/345
JA3EMU/345
JA5IU/342
JA6BJV/341
JA7IC/343
JA7PL/345
JF2MBF/340
JH4IFF/343
JO1WKO/339
JR1BLX/342
KØCA/341
KØEU/340
KØJUH/341
K1EFI/341
K2FL/347
K2VV/346
K4CEB/344
K4DY/343
K4MQG/345
K4XG/345
K5DU/340
K5PC/341
K5UO/345
K5YY/345
K6AM/341
K6GXO/341
K6KII/344
K6TA/345
K7ABV/343
K7NN/344
K7XB/339
K7ZA/344
K8DYZ/344
K8IFF/342

K9OW/339
K9RJ/342
KC7V/341
KF2O/344
KY7M/341
N3XX/342
N4CC/344
N4CH/339
N4MM/346
N4XR/341
N6AR/345
N7RT/345
N8JV/341
NS6C/344
OE6IMD/341
OK1MP/344
ON4UN/344
OZ1CTK/345
OZ1FAO/343
OZ9PP/343
PAØCLN/343
PAØLOU/344
PAØWRS/343
PY2YP/342
PY7ZZ/344
SK7AX/340
SM4CTT/343
SM4OLL/341
SM5DQC/341
SM6CCO/341
SM6DYK/344
SM7HCW/342
SP5EWY/347
SP8AJK/343
UXØUN/337
VE3XN/342
VE7AHA/341
VK5WO/340
WØBV/340
WØGAX/344
W2FP/346
W2RQ/342
W2TO/344
W4CK/342
W4CZU/344
W4OX/341
W5FI/344
W5FKX/337
W5TCX/338
W6BJH/345
W6CUA/343
W6SR/340
W6TC/347
W7EKM/343
W7MO/341
W9DC/345
W9IXX/341
W9WU/346
WA2HZR/344
WA2IKL/339
WB4TDH/345
WT8S/339

334
AA4V/343
AA5AT/339
AA6YQ/338
AB9E/345
DJ2YA/340
DJ9KG/340
DKØEE/340
DK1RV/340
DK5PR/343
DK6NP/341
DK6WL/341
DK8NG/345
DK9KX/340
DL3ZA/341
DL4MCF/340
DL5KAT/340
DL7AFV/340
DL7MAE/340
DL7WL/345
DL9YX/343
F3TH/340
F5QF/341
F6AJA/340
F6BLP/340
F6EXV/342
F6GCP/340
G3MXJ/342
G3VMW/341
G3XTT/341
G4EDG/341
HB9ALO/346
HB9CMZ/340
HB9HT/345
I1JQJ/340
I2MOV/340
I4NGZ/341
IK4CIE/340
IK4DCS/339
IK4DCT/339
IK4HLO/340
IN3RZY/342
IT9AXZ/340
IT9VDQ/341
IT9ZGY/344
JAØDAI/340
JAØHXV/336
JA1EOD/345
JA1FGB/342
JA1GRM/339
JA1GV/344
JA1HGY/341
JA1OND/341
JA1PCY/341
JA1SHE/338
JA1VN/345
JA2ADY/342

JA2EPW/334
JA2KVD/345
JA2XW/347
JA3BQE/346
JA3CSZ/343
JA3DY/346
JA3GM/345
JA3KWZ/340
JA3MNP/344
JA4LKB/342
JA4LXY/345
JA4MRL/340
JA6VA/344
JA7FS/342
JA7LMZ/340
JA9LSZ/334
JE2URF/340
JE8BKW/340
JF1KKV/345
JF1SEK/343
JH1IFS/343
JJ3AFV/340
JR1XIS/340
JR3IIR/341
K1AJ/341
K1ST/342
K2JF/340
K2OWE/342
K2TWI/340
K2UFM/344
K2UO/344
K2XF/340
K3FN/346
K3KY/340
K4CIA/342
K4NA/340
K4SE/345
K4UTE/342
K4WS/343
K4XI/343
K5KLA/345
K5MC/339
K6MA/343
K7EG/343
K7LAY/339
K7PI/340
K7SO/339
K7ZD/338
K8NW/343
K9EL/340
K9EU/340
K9FD/343
K9IR/339
K9IW/343
K9LJN/340
K9NU/337
K9VAL/340
KA6A/340
KJ9I/340
KK2I/341
KN4F/340
KQ9W/340
LA7SI/341
LZ2CC/343
N1DG/339
N2LT/343
N2QT/337
N3BNA/340
N3SL/342
N4KG/343
N4MHQ/341
N5AW/344
N5ET/342
N5FG/341
N5JR/342
N5ZM/335
N6FF/339
N6OC/340
N6VR/343
N7FU/343
N8JX/340
N9US/344
NAØY/339
NIØG/340
NN4T/340
NYØV/339
OE1ZL/340
OH1HM/336
OH1XX/343
OK1ABB/344
OM3JW/346
ON5WQ/341
PAØTAU/340
PY2OW/342
PY2RO/340
PY2SP/339
PY2XB/340
SMØKRN/340
SM3DXC/343
SM4DHF/343
SM4EMO/340
SM5AQD/344
SM5CAK/343
SM5DJZ/343
SM5FUG/340
SM6CTQ/343
SM7BYP/341
UT7WZA/343
VE3BW/342
VE3HO/343
VE3LDT/340
VK9NL/339
W1JZ/344
W1NG/344
W1TYQ/338
W2FXA/340
W2HAZ/345
W3AP/345
W3LPL/343
W3NO/340

W3YX/340
W4DKS/345
W4GD/342
W4ZX/343
W6DN/339
W6KUT/339
W6NP/339
W8DCH/344
W8XD/340
W8XM/341
W9LNQ/342
W9TX/340
W9YSX/340
WA4IUM/340
WB7B/339
WG6P/339
WO2N/340

333
AA1K/344
AA5AU/340
AA5BT/339
AA5C/341
AD5A/336
AF2C/341
AIØO/341
DJ3IW/340
DJ4GJ/339
DK2OC/343
DK5AD/344
DK6ED/341
DL7HU/333
F5NTV/338
G3TXF/343
G4ELZ/340
HB9AQW/341
HB9BIN/335
HB9CGA/339
I1HLI/339
IK1GPG/338
IK2FIQ/339
IK2ILH/337
IT9TQH/341
JA1ADN/342
JA1KQX/343
JA1MOH/343
JA1QXY/344
JA2THS/339
JA3CMD/341
JA3PIS/341
JA4IYL/339
JA7QFU/339
JA8DNV/346
JA8JL/345
JE1DXC/339
JF2OWA/339
JG1WSC/339
JH1SJN/337
JH2AYB/337
JH2RMU/339
JH3VNC/341
JH4UYB/338
JH7BDS/343
JH7FMJ/342
JH8JYV/341
JI1FXS/337
JI1PGO/341
JI2KXK/337
JJ2LPV/338
JR7TEQ/344
KØKES/342
KØQC/339
KØQQ/340
KØSR/341
K1HTV/340
K1NTR/339
K2MFY/343
K2RW/341
K2TE/339
K3KO/337
K3NW/339
K4CL/343
K4DX/342
K4JLD/341
K4KU/340
K4UEE/343
K4ZYU/343
K5AS/343
K5BG/339
K5CON/335
K5KR/342
K6LM/341
K6TQ/340
K7LJ/339
K7NO/341
K7SP/341
K8CW/342
K8LJG/343
K9GA/341
K9RB/342
KF8N/339
KUØA/337
KZ4V/339
LA5XGA/338
LA9XG/339
NØTB/339
N3UN/342
N4AH/338
N4DW/343
N4GN/339
N4IR/343
N5PO/339
N5UR/343
N7RO/340
N7US/341
N8PR/338
ND6G/338
NRØX/334
OE1ZJ/343
OE2VEL/341

OE3EVA/341
OE5NNN/339
OH3JF/334
ON6CW/338
ON7PQ/339
PA5TT/333
PT7WA/339
PY2BW/340
RA3DX/338
SLØAS/342
SMØBSB/339
SMØCCM/344
SM6AOU/343
SP2JKC/341
SP3E/340
SP5CJQ/339
US5WE/343
VE7WO/343
WØBW/344
WØJLC/343
WØSR/344
W1CU/343
W1WLW/343
W2KKZ/338
W2SM/343
W2YC/337
W3MC/339
W3UM/341
W4AVY/333
W4AXO/339
W4FC/342
W4MPY/342
W4OEL/339
W4TO/337
W4UM/343
W5ODD/342
W6ENZ/339
W6XA/339
W7IUV/343
W8QWI/342
W8RV/335
W9BF/338
W9NGA/339
WA2HZO/339
WB4W/340
WC4B/339
WD5DBV/339
WD5K/339
WJ4T/339
ZL1AMO/339

332
AA4NG/337
AJ8J/340
DF1DB/338
DF2IS/335
DJ5DA/344
DJ9ZB/336
DK2GZ/337
DL6QW/338
DL7VEE/341
DL9MEN/335
F6BEE/339
F6DZO/339
G3SNN/340
G3VXJ/338
HB9DDZ/338
I2EOW/337
I2XIP/341
I4LCK/337
IK4NQL/332
IK4WMA/332
IK6CGO/338
IK6DLK/338
JA1CHN/339
JA1CLW/335
JA1CZI/341
JA1DOF/337
JA1MRM/340
JA1WSX/336
JA2BL/343
JA2EWE/337
JA2FGL/338
JA3AAW/340
JA4DEN/339
JA6CBG/338
JA7MSQ/337
JA8EAT/344
JA8EJO/338
JE2OVG/340
JH1GZE/332
JH6CDI/334
JJ1TEA/336
JP1NWZ/338
JR1IOS/338
KØMN/335
KØXN/338
K2SHZ/343
K2TK/338
K4HGX/336
K5ESW/334
K5JZ/334
K5RT/337
K6GJ/335
K6RK/340
K7ZBV/340
K8AV/335
K8MW/338
K8PV/338
K8SW/341
K8YSE/337
K9ALP/338
K9IL/341
KA5TQF/338
KA7T/337
KG6B/338
KP2A/340
KW4V/339
NØAT/338
N2TN/335

N2UN/341
N4JJ/342
N4NO/343
N4NX/342
N6ET/341
N7UT/343
N8AA/342
NA2M/340
NI4H/340
NN7X/338
ON4IQ/335
OZ5MJ/340
PT2BW/340
SM4BZH/342
SM5APS/339
SM5BRW/342
SM5CCE/342
SP5PB/340
UA6AF/339
W1FJ/339
W1GA/346
W1KSZ/342
W1MK/338
W1MLG/342
W1MU/338
W1TSP/342
W3IOP/338
W4ZYT/336
W5EC/335
W5FK/338
W6AN/337
W6JI/342
W6TMD/339
W6VX/336
W8DX/338
W8GMH/339
W9HB/339
W9IT/341
W9MU/336
W9RY/342
W9VA/337
WA2NPD/336
WA2UUK/336
WB2GOK/342
WB6ZUC/342
WB8FIW/332
WB8ZRL/341
WB9UQE/338
WF5T/341
WK3N/333
WK6E/338
WT8C/338

331
4K9W/333
ABØX/341
AB9V/339
AG9S/337
AI3Q/341
AL7R/336
DJ5AV/336
DJ9RR/336
DL3IE/334
DL6KVA/337
DL7SY/341
EA5BM/336
F9XL/340
G4OBK/336
HB9BGV/336
I2VDX/337
I4FTU/339
I5RFD/338
JAØBKX/339
JA1BNW/335
JA1CPZ/334
JA1DM/338
JA1SFL/336
JA1SVP/340
JA5BEN/337
JA6TMU/336
JA7FWR/338
JH2UVL/341
JI1WIB/341
JJ2RCJ/337
KØGUG/339
KØHRF/337
KØWK/338
K1IK/341
K1TL/337
K2PLF/340
K3JGJ/338
K4PR/337
K4QL/337
K4SI/337
K4XU/340
K4ZW/341
K5ZK/339
K5ZR/335
K7ET/337
K7OSE/337
K8BCK/340
K8PT/341
K9TI/340
KD5M/337
KF9D/339
KP4P/341
LA7AFA/337
N1AC/340
N3ED/342
N4DB/333
N6KK/336
N6XJ/339
N8MZ/340
N9AU/337
N9EN/337
N9RD/335
NK4L/337
NO3N/340
NQ1K/337
NW6S/337

NX7K/336
OE2KGM/337
ON5YR/334
OZ3PZ/331
PB7CW/336
RU3FM/336
SM2GCQ/337
SM3NRY/336
SM4BNZ/342
SM5CZQ/341
SM6VR/339
SP3FAR/334
VE3UW/333
VE3XO/336
VE7VF/333
WØMHK/336
W1CKA/336
W1OX/337
W1TC/342
W2TX/337
W3SB/341
W6JTI/336
W7LY/337
W8KS/341
W9WAQ/337
WA1YTW/336
WA2UKA/337
WA4FFW/338
ZS6EZ/337

330
AD1C/339
DF2NS/338
DF2PI/338
DF2UH/330
DJ5LE/340
DK6NJ/336
F3SG/334
I1YRL/339
JAØCWZ/338
JAØDBQ/336
JA1GTF/344
JA2AHH/334
JA2ANA/339
JA2NDQ/338
JA2QCX/336
JA4DLP/330
JA6BEE/339
JA6CNL/340
JA7JI/337
JH1JNR/334
JH4FEB/335
JH5BHP/336
JI4POR/333
JL1ARF/336
JR1DUP/333
JR1FYS/340
JR3MTO/336
KØDEQ/339
K2QIL/338
K2SX/340
K6EID/336
K6JAD/334
K6TS/336
K7BG/334
K8IU/336
K8SIX/337
K8TL/338
K8ZTT/332
KG7H/336
KI6T/335
KM3V/335
KN4T/337
KSØM/336
KS1J/336
KS4Q/336
N2MF/339
N3AF/330
N3KK/336
N4CW/341
N5FW/340
N8DJX/332
N8MC/340
NA2X/336
NE9Z/334
NF9V/335
NQ6N/336
NT9L/336
NY2E/336
OE2DYL/335
OH5LP/334
OK1DH/337
ON4AGX/335
PA3FQA/333
S58T/330
SM6AHS/336
VE1BLX/340
W1AX/336
W2XI/338
W4IR/340
W4JTL/339
W4NS/336
W5RQ/339
W6JD/341
W6RLL/333
W7KCN/332
W8AV/336
W9EDA/336
W9GW/340
WA5VGI/334
WB2GAI/333
WB4ZBI/336
WB9CIF/335
WC7N/330
WG3U/336

329
9A3SM/335
DF9ZW/333
DL1DA/332

DL3SZ/336
DL7NS/338
DL9GOA/334
DL9ZAL/333
EA3CUU/335
F6HWU/334
G3NOH/332
G4SOZ/329
I2QMU/335
I5KKW/330
I8WY/337
IK4PLW/332
JA1SGU/338
JA2GBO/339
JA5JUG/332
JA6LCJ/338
JA7MYQ/335
JA8AQ/333
JH2FXK/334
JH7CFX/335
JL1UXH/329
JS2LHI/332
JS3CTQ/332
KØRW/334
K1HT/333
K1KO/335
K1VKO/337
K2PK/339
K2SB/330
K5KC/332
K5XX/332
K7XM/337
K8WK/331
K9BWI/329
KD6WW/336
KG9N/335
KM1D/337
KQ3F/334
KZ2I/337
N4TJ/335
N5LZ/336
N5XG/336
NI6T/334
OH3RF/335
OH3WS/335
ON4ON/333
OZ8AE/338
PA3AXU/335
PY4OD/336
RK9CWA/332
SLØZZI/335
SM5HV/HK7/335
SM7CNA/335
SM7TE/333
SP5GH/337
SP7GAQ/334
SV1JG/340
UA3AGW/335
UA4RZ/336
VE3FF/335
VY2OX/335
W1AO/334
W1UC/335
W4UW/334
W6OUL/337
W6PBI/332
W9ITB/338
W9OP/333
WB2ABD/336
WS1F/332
ZL3JT/329

328
AA4R/332
ACØM/336
DJ9HX/334
DK5QK/336
DL2FAG/333
EA7OH/337
F6GID/334
F6HWM/334
G3MIR/334
HA1RW/331
HB9CND/334
HB9DDM/333
IKØHBN/332
IK2ECP/333
IK6BOB/334
IK8BIZ/328
JA1ADT/329
JA1BN/338
JA1CJO/330
JA1GO/337
JA1NWD/334
JA1SJV/335
JA2DPC/328
JA4XH/334
JA7KQC/331
JA8GSN/333
JE1LFX/330
JE1PNX/333
JF1UVJ/333
JG1HND/336
JH1BAM/333
JH1ORA/334
JH4JNG/333
JH8CFZ/333
JI2EMF/334
JJ1SKG/328
JK6RDM/328
JL3JTD/330
JO1MOS/333
JQ3DUE/328
JR2BNF/333
KØMF/333
K1UO/336
K2AU/334
K2ZZ/336
K4PB/334
K6CTA/332

K8BL/334
K8CU/336
K8ER/334
K9RR/333
KA8ZPE/334
KCØQ/336
KC5P/334
KG6I/331
KKØM/333
KX4R/335
LA2QM/334
LA3IBA/334
LZ1XL/328
N4QQ/335
N4TO/335
N5HB/329
N6MM/338
N6MZ/332
N6QR/333
N8BJQ/335
N9KW/338
OE5BWN/333
OH2FT/333
ON5NT/340
ON5TW/333
PY2KP/333
PY4OY/332
SM5CEU/330
UA3AB/329
VE3LYC/328
WØDJC/331
W1AH/334
W2RA/331
W4RFZ/328
W6FAH/333
W7CA/332
W7IIT/333
W7JEN/333
WA2WSX/336
WA5POK/333
WB4OSS/334
WB4UBD/334
YL2LQ/335
YO3CD/333

RTTY
335
I5FLN/345

334
DJ2BW/341
I4MKN/340
SMØAJU/340
W2UP/340
WX5L/338

333
AA5AU/338
DK3CU/345
K4FJ/339
K5KR/339
KA5CQJ/339
N2TU/339
NAØY/337
W5ZPA/339

332
JA3AUQ/338
JA8ADQ/342
N4CC/336
N4WW/334
OH2LU/338

331
DL5KAT/335
JA2VPO/337
JA3MNP/337
KB5GL/335
N3SL/332
N3UN/337
W5FKX/331
WD5DBV/337

330
I5KG/336
JE1GMM/335
KP4BJD/338
N2QT/332
SM6CVX/337
SP4KM/336
W2FXA/336
W5PJR/336

329
DF3CB/334
I5ICY/335
I5IGQ/335
JH4IFF/330
K8MFO/332
N2LT/335
N8JX/335
W8DCH/331
WB4UBD/335

328
DJ5JK/329
GØARF/334
G4BWP/333
JA1BWA/334
JA3DLE/333
JA3KWZ/333
K3UA/334
N5GGO/333
VA3DX/328
W5BPT/328
WT8S/329
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HOW’S DX?

Bernie McClenny, W3UR  3025 Hobbs Rd, Glenwood, MD 21738-9728  w3ur@arrl.org

2007 ARRL DeSoto Cup Winner
W3UR

The ARRL has an-
nounced that Fausto 
Minardi, I4EAT, has 
won the 2007 DXCC 
DeSoto Cup Challenge 
with an amazing 3129 
entities confirmed. The 
Cup is given to the DXer 
at the top of the ARRL 
DXCC Challenge (total 
countries confirmed on 
1.8 through 50 MHz). 
Fausto passed Bob Es-
hleman, W4DR, who 
had 3124 confirmed, in 
late December and held 
on to his number one 
position overthrowing 
W4DR. Bob has won 
the Cup since its inception in 2000. Not far 
behind was Leif Ottosen, OZ1LO, with 3119 
countries checked by the ARRL DXCC Desk. 
To date, 19 DXers have passed the 3000 mark. 
The top 19 listings can be found at www.arrl.
org/awards/dxcc/listings/desoto-cup.html.

4O — MONTENEGRO
Milos, 4O/YT3M, will be QRV from 

Montenegro between August 1 and August 
20. He’ll be operating from various locations 
along the Adriatic coast. It may be possible for 
an IOTA operation from EU-163.

5X — UGANDA
Nick, G3RWF, is once again heading back 

to Fort Portal, in western Uganda where he 
will be QRV as 5X1NH until August 15. QSL 
via G3RWF.

BY — CHINA
Starting May 18 the 2008 Beijing Olympic 

Games Special Event Amateur Radio stations 
will begin activity. Five special calls, repre-
senting the five rings of the Olympic flag, will 
be QRV. The calls will be BT1OB, BT1OJ, 
BT1OH, BT1OY and 
BT1ON. The last letter of 
the call sign corresponds 
to the color of each of the 
rings of the Olympic flag 
— Beibei (Blue), Jingjing 
(Black), Huanhuan (Red), 
Yingying (Yellow) and 
Nini (Green). BA4EG 

will be the QSL manager for all stations. QSLs 
can be sent either direct or via the bureau and 
will begin to be answered in October. There is 
a Web site set up at www.bj2008ses.com.cn. 
The Web site includes an online log search, 
QSL card receive and sent status, award cri-
teria, along with other information. Look for 
these five Olympic special event stations to be 
QRV through September 17.

EZ — TURKMENISTAN
Turkmenistan’s Ministry of Communica-

tions halted Amateur Radio activities in the 
summer of 2006. Despite the standstill, club 
station EZ7V has been reported occasionally 
on the Amateur Radio bands. Turkmenistan’s 
Amateur Radio League, Liga Radiolyubiteley 
Turkmenistana (LRT), has written a letter to 
the President of the country requesting to rees-
tablish Amateur Radio in EZ. Authorization is 
expected for all by the end of this year.

FH — MAYOTTE
Alain, F6BFH, is taking a trip to Mayotte 

to visit Alain, FH1LE. The plan is to arrive in 
Mamoudzou on July 9 and to stay for 1 month. 
Alain will operate as FH/F6BFH. He’ll take 
an MA160V vertical for 160 meters as well as 
dipoles for 3.5 to 28 MHz. Alain will be on 
all bands on CW and SSB; however, he will 
be concentrating on CW on 160, 80, 40 and 
30 meters. Alain prefers that you QSL via his 
home call through the REF QSL bureau.

FK — NEW CALEDONIA
Look for Jean-Louis, F5NHJ, to be op-

erating as FK/F5NHJ from Grande Terre 
(OC-032), New Caledonia from August 12 
to 29. Activity will be mostly on CW and 
the digital modes on 30 meters. While there 
he will also try to activate one or more other 
New Caledonian islands. He plans to upload 
his logs to LoTW and will have a log search at 
www.f5nhj.fr/logsearch. QSL via operator’s 
instructions.

HR — HONDURAS
This year the Radio Club de Honduras 

(RCH) celebrates its 50th anniversary and 
will be operating special call HQ50RCH 
starting June 21 until the end of 2008. QSL 
via HR2RCH, PO Box 273, San Pedro Sula, 
Cortes, Honduras. Include 2 IRCs or 2 green 
stamps.

JD1/O — OGASAWARA ISLANDS
JD1BLX and JD1BLY will be on from 

Ogasawara, aka “Chichijima,” IOTA AS-031, 
August 10-16. Operators Toru, JI5USJ, and 
Makoto, JI5RPT, will be on 160-6 meters, 
satellite, CW, SSB and digital. QSL to their 
home calls. www.ji5rpt.com/jd1/

JX — JAN MAYEN
As reported last month Svein, LA9JKA, 

began activity on Jan Mayen (EU-022) as 
JX9JKA in early April, shortly after his late 
March arrival. He is on a work assignment on 
this arctic volcanic island until early October. 
Unfortunately, there was a small setback to 
his operation from this semi-rare one. Geir, 
LA4XGA, reports that Svein cannot operate 
at this time because of RFI into the fire alarm 
system. He did take a day trip to another loca-
tion on the island in late May for a few hours of 
activity as JX9JKA. This location is not easy to 
get to. Let’s all hope Svein can quickly solve 
the problem at his main location. 

YU8 — KOSOVO
Jose Matos, CT1FKN (4W6FK, T98FKN), 

has received permission to operate Amateur 
Radio in Kosovo as YU8/CT1FKN from May 
20 to September 20, 2008. He will be QRV on 
HF only. Jose is in the Portuguese Army on a 
work assignment with the Kosovo Internation-
al Military Force (KFOR). QSL via CT1FKN 
either direct or via the CT bureau.

Boyan, YU8/LZ1BJ, who is a police officer 
in Kosovo, plans to be there for the next few 
months. He has been on 40 and 20 RTTY and 
PSK and 10 SSB and plans to be on all the 
bands 40-10, CW, SSB, PSK31 and RTTY. 
QSL via the LZ bureau.

OJØ — MARKET REEF
Eric, SM1TDE, reports the Swedish team 

heading to Market Reef has canceled their 
plans for early June on OJØ. Plans are now to 
operate in mid-August. Watch your favorite 
DX newsletter for updates on this one.

PJ — NETHERLAND ANTILLES 
The status change of the Netherland 

 Antilles, which was scheduled to take place 
on December 15, 2008, has been pushed back 
again. Originally it was expected on July 7, 
2007. No definite date has been scheduled 
but it is thought that Curacao (PJ2) and St. 

FAUSTO MINARDI, I4EAT

Fausto Minardi, 
I4EAT, won the 
2007 DXCC DeSoto 
Cup Challenge. 
He passed Bob 
Eshleman, W4DR, 
who has held the 
cup since the 
inauguration of the 
award.
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Maarten (PJ7) will now achieve their desired 
status change before January 1, 2010. Com-
plete details can be found at http://tinyurl.
com/3wtbsh.

TT — CHAD
Duarte, TT9/CT1CPP, reportedly plans to 

be on from Chad until May 2009. He will have 
a TS-50 and dipoles. Normally, operations 
from Chad use TT8** call signs. All operations 
from Chad require paperwork at the DXCC 
Desk. There have been past operations from 
Chad with TT8/home call that have counted 
for DXCC. TT8/N7DF is one that comes to 
mind. Duarte has operated from S92UN in the 
past and that operation did count for DXCC. 
The use of the TT9 prefix would be a possible 
first. QSL TT9/CT1CPP via CT1CPP direct 
only. The address is on QRZ.com. QSLs must 
contain a self-addressed envelope and either 
an IRC, 2 USD or 2 Euros. Portuguese stations 
can send just a self-addressed stamped enve-
lope. 

VU4 and VU7 — ANDAMAN, NICOBAR 
and LAKSHADWEEP ISLANDS

India’s National Institute of Amateur 
Radio’s (NIAR), Ham News has some details 
of the prospective VU4/VU7 operations for 
October 24 to November 3. To register to 
participate, go to www.niar.org/sj/form.
html. But first, the silver jubilee celebration 
is October 18-20 in Hyderabad. It appears 
attending this part on the mainland may be a 

legend, W2IOP, in 
1948. Complete 
detai ls  can be 
found at http://
wae60.de.

YI — IRAQ
Kitch, WD6V, 

is now QRV as YI9WV from Iraq. He is 
operating from near Fallujah. Kitch plans to 
operate as much as he can in his free time. QSL 
YI9WV via NI5DX, good in QRZ.com.

ZD9 — TRISTAN DA CUNHA and 
GOUGH ISLANDS

By the time you read this Tom, KCØW 
(ZD7X), should be QRV from Tristan da 
Cunha. He has already obtained his ZD9X call 
sign and expects to be QRV for 4 to 6 months, 
or longer. While on Tristan da Cunha he hopes 
to figure out a way to Bouvet Island (3Y/B). 
Also he is tentatively going to South Georgia 
(VP8/G), South Orkney (VP8/O) and South 
Sandwich (VP8/S). Watch the DX rags for 
more on this one.

WRAP UP
That’s all for this month. A spe-

cial thanks to 4O3A, BA1RB, BD5RV, 
CT1END, CT1FKN, DL2VFR, EZ8CW, 
F6BFH, HR2PAC, KCØW, NI5DX, NIAR, 
SM1TDE and The Daily DX for help 
with this month’s column. Don’t forget to 
keep your editor up to date on any DX news. 
E-mail details to bernie@dailydx.com. 
Until next month, see you in the pileups! — 
Bernie, W3UR

National Institute of Amateur Radio (NIAR) 
members Mohan Suri, VU2MYH, and Sadineni 
Yamini, VU2YAM, were present at the Dayton 
Hamvention in May. In late October and early 
November NIAR is sponsoring an Amateur 
Radio activity in VU4 and VU7.

THOMAS ROSCOE, K8CX

helpful prerequisite. The 119,000 QSOs made 
in connection with “Hamfest 2007” and the 
VU7RG/VU7MY operations of January 2007, 
were cited as contributing to increasing aware-
ness of “ham tourism” in India.

WAE60 MARATHON and AWARD
The DARC has announced the WAE60 

(Worked All Europe) Marathon, which will 
take place from August 9 until Septem-
ber 14. This marks the 60th anniversary of the 
WAE Award that was developed by the legend-
ary DXer DL7AA and first earned by another 

 In Hamspeak [Jul 2008, p 101], the items relating 
to “The Pileup Buster” were included in error. That 
article will be in an upcoming issue.

 Gail A. Edwards, AE4II, was listed incorrectly 
as a silent key in the June 2008 issue. 

 In the 2008 January VHF Sweepstakes Contest 
results [July 2008, p 84], N6ZE/R was omitted 
from the Top 10 Box in the Limited Rover category. 
N6ZE placed 8th in the Limited Rover Category. 

 In Feedback [Jul 2008, p 38], N6MB was incor-
rectly listed as the winner of the Rover category in 
the 2007 ARRL September VHF QSO Party. The 
correct winner was N6NB (+ N6MU). 

 The following is a corrected list of the 2007 
ARRL EME Contest category winners:

2007 ARRL International EME Competition 
Category Winners
Single-Operator
Category Mode Call Score 
50 MHz Digital PE1BTX 48,600
50 MHz Mixed JR6EXN 30,400
144 MHz Analog LZ2US 284,900
144 MHz Digital KB8RQ 1,245,600
144 MHz Mixed RU1AA 2,618,700
144 MHz Assisted K9DX 1,339,600
432 MHz Analog DL9KR 230,400
432 MHz Digital JHØTOG 100
432 MHz Mixed OK1TEH 2,000
432 MHz Assisted KE2N 52,800
1296 MHz Analog K9SLQ 356,000
1296 MHz Mixed Ass’d G4CCH 514,800
1296 MHz Mixed Unasd PA3FXB 20,400
5.7 GHz  OK1CA 3,600
50-1296 MHz Analog OZ4MM 1,224,500 
50-1296 MHz Digital EB5EEO 475,200 
50-1296 MHz Mixed UA4AQL 82,800
2.3 GHz and Up  F2TU 193,800
All band Analog RW1AW 1,513,200

Multi-Operator
Category Mode Call Score 
144 MHz Mixed YO9FRJ 881,600
144 MHz Assisted IK1UWL 1,724,800
432 MHz Mixed OH2PO 360,400
1296 MHz Analog IZ1BPN 207,700
1296 MHz Assisted RD3DA 183,000
2.3 GHz  HB9Q 37,800
50-1296 MHz Analog SP6JLW 460,600
50-1296 MHz Mixed K4EME 428,600
2.3 GHz and Up  OK1KIR 127,100
All band Mixed K1JT 4,253,400

 In the 2008 ARRL RTTY Roundup results 
[July 2008, pp 79-80], HI3T (HI3TEJ, op) was 
accidentally left out of the Top 10 table. HI3T 
was the winner of the Single Operator, Low Power 
DX category.

 In the 2007 ARRL 160 Meter Contest results 
[June 2008, pp 85-86], CM6RCR was erroneously 
listed as the winner of the Rocky Mountain Divi-
sion in the Single Operator, QRP category. The 
correct winner was KT5E.

 In the 2007 IARU HF Championships results 
[Mar 2008, pp 81-84], the score of  Spanish Head-
quarters station AMxHQ was listed as 10,444,098. 
Their correct score was 13,254,636, placing them 
8th among Headquarters stations. 

 In the 2007 Phone Sweepstakes results [Jun 
2008, pp 87-90], WX3B is incorrectly listed in 
the “B” class; he should have been in “U” class. 
The following changes are in order:

 The winner of the Single Operator, High 
Power category in the Atlantic Division is 
KD4D.

 K3MIM moves into 5th place in the Single 
Operator, High Power, Northeast Region.

 WX3B is awarded 4th place in the Single 
Operator Unlimited class in the Northeast 
 region.

Feedback

Compiled by Sharon Taratula
Administrative Manager

The ARRL VUCC numbered certifi cate is earned by 
amateurs who submit written confi rmation for contacts with 
the minimum number of Maidenhead grid locators (indicated 
in italics) for each band listing. The numbers preceding 
call signs indicate total grid locators claimed. The numbers 
following the call signs indicate claimed endorsement levels. 
The totals shown are for credits given from April 5, 2008 to 
May 15, 2008.

The VUCC application form, fi eld sheets and complete list 
of VHF Awards Managers can be found on the VUCC Web 
site at www.arrl.org/awards/vucc. An SASE to ARRL is 
required if you cannot download these forms. Send questions 
relating to VUCC to vucc@arrl.org.

VHF/UHF Century 
Club Awards

50 MHz
100

1628 WYØV
1629 KC9FQD
1630 KT5RR
1631 N3JDQ
K3MSB 125 
NN4RR 250

144 MHz
100

685 WYØV
AA9MY 400

222 MHz
50

138 W9RPM
NØLL 110

2.3 GHz
10

WW2R 30

Satellite
100

WA8SME 200
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This Month
August 2-3  ARRL UHF Contest
August 16-17  ARRL 10 GHz and
   Up Contest
*August 17  Moderate EME
  Conditions
*August 24   Moderate EME
  Conditions
*Moon data from W5LUU

I was recently an instructor at the Con-
test University held immediately before 
the beginning of the Dayton Hamvention. 
The first presentation to both the basic and 
advanced courses was a discussion of radio 
contesting ethics given by 2008 CQ Contest 
Hall of Fame inductee Randy Thompson, 
K5ZD. It struck me that although we have 
touched upon various aspects of ethics in the 
column, we’ve never discussed it in general 
terms. This month we will talk about ethics 
in the VHF+ world and look at some aspects 
of the subject in both our general operating 
and in contesting as examples. In doing so 
I will call upon some of the examples that 
Randy and his coauthor Ken Adams, K5KA, 
described in their presentation where these 
are applicable to VHF and I am indebted to 
them for making their presentation avail-
able to me.

Ground Rules
First this is a discussion. Many books 

have been written about ethics and I will 
touch only the surface. Ethical principles do 
not exist as rules set in stone. The Merriam-
Webster dictionary calls ethics “the discipline 
dealing with what is good and bad and with 
moral duty and obligation” and further goes 
on to define it as “a set of moral principles: 
a theory or system of moral values; the prin-
ciples of conduct governing an individual; 
and a guiding philosophy.” Thus, ethics are 
practices that an entire civilization develops 
to deal with right and wrong actions and 
morals are the limits for setting the guidelines 
for practicing these actions. Randy correctly 
indicates that ethics are what you do when 
no one is looking. 

Secondly there seems to be the pervasive 
idea that VHF practices somehow are differ-
ent from what else happens in all other parts 
of Amateur Radio. I would like to disabuse 
you of this notion. The concepts of right and 
wrong are no different for VHFers than they 
are for anyone else in the hobby. No matter 
what frequency we use, be it 160 meters, 
20 meters or 13 cm, as operators we are all 
still trying to make contact with the station 
at the other end whether our challenge is 
being detected through a pileup of interfer-

ence or to generate a signal strong enough 
to be heard at all. 

General Practices
Most of the defined rules in VHF operat-

ing are regulatory in nature. In the US, you 
are limited to a maximum total output power 
of 1500 W. Even here the rules-pushers have 
tried to interpret this to mean 1500 W to 
every antenna being excited so that if you 
have three antennas you could have three 
1500 W amplifiers, one feeding each an-
tenna. Not only is this illegal but it is un-
ethical. Besides segments of 6 and 2 meters 
where voice operation is forbidden, there are 
band segments on 6 meters (50.100-50.125 
MHz) reserved by gentlemen’s agreement 
for intercontinental DX contacts and certain 
segments similarly used for EME (for ex-
ample, below ~144.125 on 2 meters). These 
are usually observed; interlopers are often 
operators who do not know the common 
usage and usually move when it is explained 
to them. Certain frequencies on most of the 
bands are used as calling frequencies for 
both CW/SSB and digital contacts; after 
contacts are made the participants are sup-
posed to leave the frequency and, outside of 
contests, they usually do. 

But what about the more difficult cases? 
We have previously discussed (March 2006) 
what a contact is — the exchange of call 
signs, a unique piece of additional informa-
tion often a signal report or a grid square and 
confirmation that all this information has 
been exchanged. This has existed without 
exception since time immemorial on VHF. 
The functional rule is that all information 
must be exchanged over the air on the 
frequency where the contact is occurring. 

The penalty for talking about the contact on 
some other frequency or on the telephone or 
on the Internet is that you must start all over 
again from the beginning with an exchange 
of calls. As far as I can see this ancient 
practice still exists on CW and SSB. 

The situation with digital contacts has 
been somewhat different, however. Given 
that the process is necessarily more complex 
— detection is via machine so one cannot 
depend on one’s ears to determine whether the 
process is proceeding properly. Thus it is con-
sidered acceptable for educational purposes 
to “talk” a neophyte through the process the 
first time or two usually by Internet chat net. 
One can see examples of this occurring on 
sites like Ping Jockey. Such an exchange is 
not a contact, however. Information has been 
exchanged in media other than the frequency 
of the contact. The process must be repeated 
successfully without coaching for a contact 
to be considered legitimate. 

All too often in the relatively recent past, 
some operators (and not neophytes), doing 
digital EME and/or digital MS can be ob-
served exchanging information on the Inter-
net. This is an unethical practice and the 
 contact should not be claimed by either sta-
tion. The fault is not with either the author of 
the software, K1JT, who has repeatedly 
warned against this practice except for edu-
cational purposes, or with the operators of the 
Internet sites who all remind users that discus-
sion of the progress of a contact while the 
contact is ongoing is strictly forbidden. They 
can provide the means for making digital 
contacts but they cannot legislate  ethics.

Consider coaching on some radio fre-
quency other than the one on which the 
contact is taking place. This is a common 
practice on 70 cm for microwave contacts. 
I discussed this in that March 2006 column 
and not one person commented on what I 
said. I think most people would say it is un-
ethical to say anything about the microwave 
contact on 70 cm once the contact process 
has begun, that is, the exchange of calls. But 
what about using 70 cm to determine when 
one station can hear another on a microwave 
band? Or worse, following that by confirm-
ing on 70 cm that the other station can hear 

Gene Zimmerman, W3ZZ  33 Brighton Dr, Gaithersburg, MD 20877  w3zz@arrl.org; (301-948-2594)

THE WORLD ABOVE 50 MHZ

Ethical Principles on the Bands 
Above 50 MHzW3ZZ
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the first station on the microwave band? Is 
that ethical? Wait, you say. Unless we use 
a liaison frequency the microwave contacts 
will be nearly impossible. Not so fast. 
Even in the intervening 2 years since I first 
mentioned this, SDR receiver software has 
become much more available and any trans-
verter IF strip with an IF in the 8 MHz range 
can now act as the basis of an SDR receiver 
with relatively minor modification using 
something like a SoftRock (www.amqrp.
org) or N8LP-PAN (www.telepostinc.
com) interface. If you have ever worked 
anyone like W3SZ using an SDR-1000 or 
SDR-5000 (www.flex-radio.com) and its 
spectrum Panadaptor, you know he can find 
you without using a liaison frequency. At 
the current state-of-the-art, is using a liaison 
frequency to locate a microwave signal an 
ethical practice?

VHF Contests as an Example
Because all contests do contain rules, 

contests provide a specific example of an 
endeavor that deals with both written rules 
and unwritten rules. The former are rela-
tively straightforward while the latter deal 
with less well-defined interpreted norms and 
gray areas that we associate with ethics. 

Let’s look at some of the examples 
Randy mentioned that are germane to VHF 
contests. In terms of written rules, single 
operator classes may not use DX spot-
ting networks either by packet or Internet; 
multiops (that means limited and unlimited 
multis and rovers of all three classes) may 
only derive passive information from such 
spotting networks and no self-spotting is 
allowed for any class. No information may 
be derived or exchanged via nonamateur 
means, for example, cell phones and Internet 
chat nets. 

Now the ARRL has ruled that APRS is 
allowed for rovers because it does not pro-
vide frequency information although it does 
provide call sign and exact location. Given 
that almost all rovers who are expending any 
significant effort publish their itineraries and 
2 meter listening frequencies in advance of 
the contest, how does this differ from self-
spotting? 

Let’s consider unwritten rules (see 
Table 1). The APRS discussion falls under 
the second bullet. What about changing 
your log after the contest ends? Most but 
certainly not all operators feel that correct-
ing obvious typos is an ethically acceptable 
practice — things like a zero for the letter 
“O,” the number one for the letter “l,” for-
getting to hit the space bar yielding a call 
like K1TEOFN31. But then what about 
K9MS instead of K9NS; n and m are next 
to each other on the keyboard but did you 
really mistype one for the other or did you 

miscopy the call? Even if this were a stupid 
mistake, most operators would leave it as is. 
You don’t know whether it was a typo or 
you miscopied the call. What about less dif-
ficult choices like checking each call against 
Super Check Partial (www.k5zd.com) after 
the contest or looking up the calls on QRZ.
com to see if you got their grids correct? 
Here no one would consider this either legal 
or ethical yet I know of a few cases in the 
past where this has been done. 

Randy lists a group of practices germane 
to VHF contesting as well that essentially 
all HF contesters consider unethical (Table 
2). We’ve discussed some of these above 
but what about the rest? The most contro-
versial for the VHFer is making schedules 
in advance of the contest. Almost everyone 
would agree that contacting a station in a 
rare grid, reminding him that a contest is 
coming up and urging him to get on the air 
is a great way to increase activity. Making 
schedules for weak signal digital modes 
is probably the only way to work stations 
at this point in the development of that 
software although K1JT’s recent MAP-65 
(http://physics.princeton.edu/pulsar/
K1JT/) software may make this not the case 
for JT65 EME work. But making schedules 
on CW or SSB? Only on VHF is this con-

sidered an acceptable practice. Perhaps we 
need to think further about the ethics of this 
practice. What about asking friends to work 
you and only you, or club members working 
only club members? VHF contest specific 
rule 2.3.5: “All Rovers are encouraged to 
adopt operating practices that allow as 
many stations as possible to contact them.” 
is designed to eliminate captive rovers who 
work only one station. This is a rule that 
only “encourages” such ethical behavior 
— there are no consequences for being a 
captive rover. A single one-point 6 meter 
contact might satisfy the literal rule but at 
what point does a rover satisfy the ethical 
considerations and intent of this rule? 

This is a difficult subject to address. 
There are no absolutes but essentially all 
 human civilizations, both Eastern and 
Western, have converged toward similar 
behaviors in this respect. We know this 
in the Western world as variants of the 
Golden Rule and its derivatives, but similar 
rules govern groups of people throughout 
the world. There are aberrations but most 
people recognize them as aberrations. Ethi-
cal conduct can only be encouraged by each 
one of us in the VHF community leading by 
example, doing his/her best to do the “right” 
thing as we see it and for the community as 
a whole to apply peer pressure as needed to 
encourage ethical behavior. 

But just as we need to be reminded at 
times of what a contact is, so do we need 
to think about the ethics of what we do. As 
Table 1 states: don’t do anything you would 
not want to be made public.

ON THE BANDS
This month’s highlights are a seminal 

achievement on 432 MHz and a strong Es 
opening on 2 meters. Thanks to my corre-
spondents including W2BVH, K6LMN and 
N7DB not otherwise mentioned. 

First 432 MHz DXCC. Via Al, K2UYH, 
comes a message from Jan Bruinier, 
DL9KR: “Zdenek at Z3/OK1DFC had asked 
me to give him a beacon and when pausing 
to listen to my echoes, he suddenly appeared 
with a 549 signal thus giving me DXCC 
entity 100 after more than 30 active years 
of CW, rpt CW, EME on 432 MHz. A huge 
thanks to OK1DFC and OK3RM!!!” Thus 
on June 6, Jan became the first operator to 
complete 432 MHz EME. This was all done 
on CW. K2UYH notes that HB9Q is close 
behind and that he, Al, is at 87. I am aware 
that K5JL is currently at 97. 

2 Meter Es. Very short Es on 6 meters 
as reported on May 25 by Rick, WØRT 
(EM27) and Chip, K7JA (DM03) often 
means 2 meter Es is possible — but not this 
time. The first 2 meter Es event of the year 
ran from about 2330Z May 29 to 0016Z 

Table 1
Contesting as an Example: The 
Unwritten Rules of Ethics in Contesting 

After Randy Thompson, K5ZD, and Ken 
Adams, K5KA, “Radio Contesting Ethics…
pursuing victory with honor.” Contest 
University, Dayton, OH 2008.

 Keep the contest on the radio and within 
the contest period
 Just because it’s not specifi ed in the 

written rules doesn’t mean you can do it! 
 Don’t do anything you would not want to 

be made public

Table 2
Unethical Practices in VHF Contests 
Before, During and After the Contest
After Thompson and Adams, ibid. 
Pre-contest
Making prearranged schedules
Asking friends to work you — only
Club members working members — only

During the contest
Calling multipliers on the telephone
Asking for the frequency of a multiplier  
   “Have you heard WA2FGK lately?”

Post-contest
Log editing
“Research” using QRZ.com, Callbook,  
   Spot history
Asking others who they worked
Taping the contest and replaying for   
   accuracy
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May 30. The center appeared to begin over 
central WV and drifted west into eastern 
KY. Contacts were reported from MD, 
NY, New England, VE2, 3 and Ohio to the 
north; SC, FL, AL, LA to the south; and 
MI, western TN and southern IL to the 
west. I got reports from Dave, K1WHS 
(FN43mj), 12 Qs with an ODX to K5EMP 
(EM30mx) of 2143km/1477mi; Ron, WZ1V 
(FN31mp), 12 Qs with an ODX to K5EMP 
of 2173km/1331mi; John, K1OR (FN42ir) 
6 Qs with an ODX of 2320km/1441mi; 
Dave, K1RZ (FM19jh) 12 Qs the longest to 
EM32; Ken, AC4TO (EM70xl) 9 Qs the lon-
gest to VE3KKL (FN25) of 1840km/1144mi 
and Dave, K2TZV (FN20ms) 7 Qs longest 
to EM54. The dxworld.com reflector 
showed contacts additionally from the Gulf 
coast EM60 to northern NY and Canada and 
from FL EL98 into EN91 and EN84.

Tropospheric ducting. Todd, N4QWZ 
(EM66) reports an opening to the southeast 
to EL99, 98 on 2 meters and EL98 and 
EM92 on 432 on the 25th. 

6 meters. The Es season got off to a 
late start with no Es to speak of until after 
mid-month including decent activity but 
very poor conditions during the 6 meter 
Sprint. Once the band opened, it remained 
open essentially every day after the 15th. Six 
meter highlights were persistent openings to 
the west: the Pacific Northwest heard the 
JE7YNQ beacon on the 16th and worked 
JA and KL7 on the 23rd (thanks N7DB). 
KØGU (DN70) in CO also worked both 
JA and KL7 on the 23rd. On the 31st Jon, 
NØJK (EM17) heard VE8BY/B (FP52), 
KØHA (EN10) heard KL7/KGØVL/B and 
KBØCIM (EN37) worked AL7RT. Owen, 

K3CB (FM28) heard the AH2G beacon 
weakly on May 22 perhaps via an auroral 
E-chordal E hop. Hawaii, particularly Al, 
KH7Y (BK29), worked many areas in the 
US. On May 19 KH7Y worked widely into 
the west coast W6/7, CO, NE, IA and IL 
and was heard in KS and OK. On the 23rd 
Al and KH6FI were into the Midwest (IA). 
On the 29th the KH6 opening extended to 
John, WZ8D (EM89), Al, K3TKJ (FM28) 
and Dave, N3DB (FM18); Steve, W5KI 
(EM36) worked KH7Y on the 30th. Open-
ings to Europe from the US were less vigor-
ous. K3CB worked EA6 and reports New 
England into CT, CU and EA on the May 22. 
Terry, K4RX (EM70) worked EA, CT and 
CU and Al, K3TKJ, worked CT and EA6 
on the 25th. On May 27 K1TOL and W1JJ 
worked DL and on the 28th AC4TO was 
into CU and W5OZI (EM00) into DL. By 
contrast Julio, NP3CW, reports almost daily 
openings to Europe at the end of the month. 
Ken, DA2KW (JN59) and Ken, KE2N 
(FM18) report outstanding Es conditions in 
Europe on May 24-25. Contacts throughout 
the Caribbean were quite common including 
ones with St Barts (FJ), a new country for 
all (thanks to WZ8D and K7XC for details). 
East/west double hop contacts were well 
in evidence on May 13, 16, 24, 25, 30, 31 
(thanks to K3CB, K7ICW, K7JA, WZ8D 
and NØJK for their reports). Finally I’d like 
to note that stations both new and small are 
coming on 6 meters every day. This month, 
congratulations to Louis, KD5GM (EL29) 
and Rick, KAØCXN (EM16) who have been 
enjoying contacts with stations at both ends 
of the country. 

Microwaves. How many 24 GHz grids 

can you work from a home station? Mike, 
KMØT (EN13vc) records his 20th grid, all 
terrestrial, by working Gene, NØDQS/m in 
EN20hx on a partially rain scatter path. Con-
gratulations to both! According to WZ1V 
and K1IIG both FN31, the Microwave 
Sprint had flat conditions but reasonably 
good activity.

HERE AND THERE

August UHF Contest. This 222 MHz 
and up contest starts 1800Z August 2 and 
runs until 1800Z August 3. Remember that 
we almost lost this contest due to inactivity 
so please submit your log. Rules are located 
at www.arrl.org/contests/rules/2008/uhf.
html. 

ARRL 10 GHz and Up Contest. 
The first of two weekends of this popular 
micro wave contest begins 0600 local time 
Saturday, August 16 and ends midnight 
local time Sunday, Au gust 17. Operate 
any 24 hours. Liaison frequency is usu-
ally 144.260 MHz. Rules may be found 
at www.arrl.org/contests/rules/2008/
10-GHz.html.

Northern Nevada Microwave Society. 
Tim, K7XC, announces the formation of 
the Northern Nevada Microwave Society. 
Further details are at http://k7xc.tripod.
com/nnms/.

DJ9BV SK. We are all saddened to learn 
of the passing of Ranier, DJ9BV, long-time 
editor of DUBUS, legendary EMEer, master 
of antenna and LNA design and most of 
all, friend and mentor to many. We have all 
been enriched by his presence and will be 
diminished by his loss.

  States DXCC Entities Grids  DX
Call Sign State Worked Worked Worked  (km)
1
K1TEO CT 28 2 118 2,420
W1AIM VT 20 2 54 2,021
AA1YN NH 8 2 18 496

2
K1JT NJ 21 2 56 1,727
W2CNS NY 12 3 29 626
K2OVS NY 3 1 3 250

3
W3ZZ MD 36 2 105 1,871
K1RZ MD 27 2 90 1,633
WA2FGK PA 27 2 77 —

4
K4RF GA 37 2 105 1,968
K4QI NC 34 2 95 —
AA4ZZ NC 32 2 101 1,478
W4WA GA 29 1 87 —
AA4H TN 27 2 80 1,737
K4XR AL 22 2 73 1,550
K4RTS VA 17 2 65 1,337
KØVXM FL 9 1 35 1,747
W4SW VA 9 1 23 641
KE4WBO FL 2 1 8 1,013

222 MHz Standings
Published 222 MHz standings include call sign district leaders as of June 1, 2008. For a complete listing, check the Standings Boxes 
on The World Above 50 MHz Web pages at www.arrl.org/qst/worldabove/. To ensure that the Standings Boxes refl ect current 
activity, submit reports at least every 2 years by e-mail to standings@arrl.org. Printed forms are available by sending a request with 
an SASE to Steve Ford, WB8IMY, Standings, ARRL, 225 Main St, Newington, CT 06111.

  States DXCC Entities Grids  DX
Call Sign State Worked Worked Worked  (km)
5
W5LUA * TX 50 — — —
W5RCI MS 38 2 139 1,970
W5ZN AR 26 2 84 2,250
W5UWB TX 23 2 63 2,197
W3UUM TX 14 1 64 1,619
WD5AGO OK 12 2 30 1,975
AA5AM TX 7 1 24 1,100
AA5JG OK 2 1 5 101

6
KC6ZWT CA 9 2 51 1,371
KR7O CA 8 3 39 1,638
K6QXY CA 4 3 30 3,794
N6ZE CA 1 1 12 583.5

7
K7XC NV 7 1 44 1,049
W7MEM ID 7 1 20 1,476
KI7JA OR 5 2 24 1,300

8
WA8RJF OH 28 2 91 1,733
K2YAZ MI 23 2 76 2,167
KB8O OH 12 2 22 816
N8PUM MI 3 2 16 1,390

  States DXCC Entities Grids  DX
Call Sign State Worked Worked Worked  (km)

9
KA9UVY IL 27 1 61 1,536
AA9MY IL 25 2 64 1,751
K9SM IL 22 2 59 1,096
W9RPM WI 16 2 53 1,400
KB9TLV WI 6 1 25 577

Ø
WØSD * SD 50 6 89 7,345
KØALL ND 30 2 — —
NØLL KS 25 2 109 1,900
KØAWU MN 23 2 70 2,008
KBØPE MO 20 1 55 1,033
KØFF MO 18 1 52 1,174
KØRZ CO 16 2 55 2,002
KØGU CO 10 1 18 1,913
KØCJ MN 7 1 26 710

Canada
VE3KH ON 15 2 51 1,093
VE2PIJ PQ 9 2 33 694

* Includes EME contacts
— Not given
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ECLECTIC TECHNOLOGY

Steve Ford, WB8IMY  QST Editor  sford@arrl.org

Electron Filmed for First Time
WB8IMY

Electrons are the lifeblood of Amateur 
Radio. Our technology has been bending 
these little servants to our will for about a 
century, but no one has ever seen an electron 
in action—until now. Go to www.arrl.org/
files/qst-binaries/ and download electron.
mpg. The movie, created by scientists at 
Sweden’s Lund University, shows how an 
electron rides on a light wave after just having 
been pulled away from an atom’s nucleus. 

How did they do it? The trick involved 
a laser capable of firing attosecond-length 
pulses of light. An attosecond is 10-18 sec-
onds. Putting this into perspective, it takes 
150 attoseconds for an electron to orbit the 
nucleus of an atom, a span of time only 
somewhat shorter than the interval between 
QRZ? and the moment everyone else in a DX 
pileup begins transmitting. By firing the laser 
at the appropriate times, the scientists were 
able to glimpse the energy distribution pat-
tern that was created as the electron moved. 
You’re not really seeing the electron itself 
(some argue that electrons do not possess an 
objective reality as we know it), but some-
thing analogous to the wake left behind as a 
boat slices through the water.

NBEMS in Mississippi
In my April 2008 column I introduced 

you to the Narrow Band Emergency Mes-
saging System (NBEMS), a software suite 
that allows you to set up digital messaging 

Table 1
Readability 
R5 95%+ Perfectly readable
R4 80% Practically no diffi culty; 
   occasional missed characters
R3 40% Considerable diffi culty; many 
   missed characters
R2 20% Occasional words 
   distinguishable
R1 0% Undecipherable
Strength 
S9 Very strong trace
S7 Strong trace
S5 Moderate trace
S3 Weak trace
S1 Barely perceptible trace
Quality 
Q9 Clean signal — no visible side traces
Q7 One barely visible pair of side traces
Q5 One easily visible pair of side traces
Q3 Multiple side traces
Q1 Splatter over much of the spectrum

networks on the fly 
with nothing more 
than a radio and a 
sound card equipped 
c o m p u t e r  ( s e e 
www.w1hkj.com/
NBEMS/). It didn’t 
take long for hams 
to begin experiment-
ing with NBEMS. 
The South Missis-
sippi Emergency 
Repeater Group has 
already conducted 
successful tests us-
ing NBEMS through 
a linked repeater 
system. That’s a 
novel idea when 
you consider the 
fact that NBEMS 
was originally de-
signed for simplex 
point-to-point com-
munication. Kirby Heathcock, KB5AAB, 
explains…

“In the wake of hurricane Katrina, our area 
established a reliable analog voice repeater 
system based on hardened equipment with 
emergency power sources. We were curious 
to see if this same system could also support 
digital communication using NBEMS. We 
have tested NBEMS over a wide area with 
excellent results by operating ARQ in the 
PSK250 mode. Our operators were able to 
easily exchange sizeable text files through the 
repeaters with 100% accuracy. Some didn’t 
have sound card interfaces; they simply used 
the microphones in their laptops to receive 
the data signals and transmitted by holding 
their transceiver microphones up to the laptop 
speakers!”

A Different Approach to Improved 
Repeater Coverage

Pedro Wyns, ON7WP/AA9HX, along 
with other Belgian and Dutch amateurs, has 
been pursuing a unique approach to enhan-
cing FM repeater coverage.

As most know, you can improve the 
receive coverage of a repeater by setting up 
receivers at remote sites to fill in the coverage 
“holes.” The audio from the remote receivers 
is then sent to the main transmitter site using 
UHF or microwave links. You can further 

improve coverage by 
adding more trans-
mitters. According 
to Pedro, UHF and 
microwave links are 
problematic in many 
areas of Europe be-
cause of interference 
and cost issues. As 
an alternative, his 
group is experiment-
ing with Internet links 
for remote repeater 
receivers and trans-
mitters, arranging an 
elaborate system that 
provides diversity re-
ception and synchro-
nized transmission. 
They refer to their 
brainchild as DRoIP 
— Diversity Repeater 
over IP.

The group wel-
comes any assistance with their project, 
even if it only amounts to sharing ideas. You 
can contact Pedro directly at Pedro.wyns@
telenet.be. There is an online discussion fo-
rum at http://repeatertechniek.on4aob.be/, 
but you’ll need to be conversant in Dutch to 
participate.

If RST Doesn’t Cut It, 
How About RSQ?

We’re all familiar with the RST system for 
signal reporting: Readability, Strength and 
Tone.  It has served us well for decades, but 
in the digital era it’s showing its age. “Tone,” 
in particular, doesn’t quite apply to a digital 
signal when you’re trying to give the other 
station an idea of its overall quality. Simply 
stating that one’s signal is “broad as a barn” 
doesn’t make the grade either.

Some amateurs are promoting the idea 
of a new RSQ system for digital signal 
reporting with a focus on PSK in particu-
lar. RSQ stands for Readability, Strength 
and Quality. The reporting information can 
be seen in Table 1. The key developers of
RSQ are Bob Sampson, K6MBY; Skip Tell-
er, KH6TY; Ian Moore, GM4KLN; Mil-
ton Cram, W8NUE, and Graeme Harris, 
VK3BGH. There is a nicely crafted Web site 
at www.rsq-info.net/ that explains the RSQ 
approach.

The fi rst glimpse of an electron in motion. You 
can download and view the movie (electron.
mpg) at www.arrl.org/fi les/qst-binaries/.
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✔ GPS
✔ Power cable for each piece of equipment
✔ Powerpole distribution box
✔ Spare power cables
✔ Spare coax
✔ 5⁄16 inch (SMA) wrench
✔ Fuses
✔ Hat
✔ Sunscreen
✔ Raincoat
✔ Insect repellent
✔ Water
✔ Chair
✔ Duct tape
✔ Swiss Army knife

The last two are the emergency repair kit. 
If you can’t fix it with those two items, it’s 
a major repair and shouldn’t be attempted in 
the field! A final thing is large clear plastic 
bags — useful as equipment covers, raincoats 
and even trash bags.

Power
Many microwavers have told me that the 

hardest part of portable operation is power 
—  just maintaining a good 12 V to the equip-
ment. My own experience certainly confirms 
this. This assumes battery operation — gen-
erators have their own problems and may not 
be allowed in some public locations.

First, never use the car battery for oper-

Summer is the time for portable micro-
wave operation, when mountaintops and 
seacoasts are warm and accessible, so we will 
discuss operating this month and get back to 
microwave equipment and components in 
future Microwavelengths.

Much of the microwave activity is cen-
tered around the contests, the ARRL VHF 
QSO Parties in June and September,  the 
ARRL UHF Contest in August and par-
ticularly the ARRL 10 GHz & Up Contest 
in August and September. There are also 
Microwave Activity Days — Bill Seabreeze, 
W3IY (SK), promoted the first Saturday of 
each month as an activity day and many 
microwavers continue this tradition. 

An activity day, or just a pre-arranged test, 
is a good time to get out and operate, espe-
cially on the higher microwave bands, where 
contacts can be difficult and time-consuming. 
The dishes for 47 and 78 GHz in Figure 1 
have optical-quality surfaces needed for very 
short wavelengths and are so sharp that a 
rifle scope is needed for aiming. Operation 
during a contest can be hectic at times — 
Figure 2 shows some of the operators on Mt 
Wachusett in Massachusetts, a popular spot for 
microwaves and for hawk watching (the folks 
in the background in both pictures). When 
these two activities coincide in September, 
the summit gets pretty crowded. Invariably, 
several rovers will show up at the same time 

at sites in different directions and all want a 
contact. Operating several microwave bands 
from 10 GHz up is hard enough, but adding 
as many as nine lower bands in a VHF contest 
can get pretty crazy.

On the other hand, there are inevitably 
slow periods as well — Figure 3 shows how 
KB1VC and W1AIM prevent boredom.

When the site is crowded, the wind is 
blowing, dogs are barking and a fleet of 
motorcycles arrives, it gets pretty hard to hear 
the radio. Good headphones are essential for 
concentrating on the signals — WA1MBA, 
kneeling in the center of Figure 2, is digging 
out a weak one on 78 GHz. 

Essentials
I try to do at least one portable operation 

early each summer, before contests, because 
something always gets forgotten on the first 
trip. I take along a pad to write down items 
forgotten and other ideas. Some of the things 
on my checklist, based on things I have for-
gotten or seen others arrive without:

✔ Battery — well charged
✔ Compass
✔ Headphones
✔ Key
✔ Log and pencil
✔ Liaison antenna and mast
✔ Coax and adapters

Figure 1 –– W1FKF microwave setup on Mt Wachusett, 
hawk watchers in background. 

Figure 2 –– WA1MBA (kneeling) operating 78 GHz on crowded 
Mt Wachusett. 

W1FKF

W1FKF

MICROWAVELENGTHS

Summer — Microwave Season
W1GHZ

Paul Wade, W1GHZ  161 Center Rd, Shirley, MA 01464  w1ghz@arrl.org
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able from several QST advertisers. In addition 
to the standard 30 A model, I prefer the larger 
75 A and 125 A versions for batteries and 
high-power amplifiers to reduce voltage 
drop. 

As a battery is discharged by use, the 
voltage will drop. Symptoms include dis-
torted audio, keying chirp, drift and finally, 
oscillator dropout. Since these occur first at 
high current, while transmitting, they aren’t 
immediately apparent. Sometimes they aren’t 
apparent at all, except that you aren’t making 
any contacts.

As a simple way to keep track of battery 
voltage, I made up a simple LED voltage 
monitor using a bicolor LED driven by a 
comparator chip with built-in voltage ref-
erence. It glows green with good battery 
voltage, yellow when marginal and red if 
the battery is low. After a period of opera-
tion, the LED will start to blink yellow on 
voice peaks or key down, reminding me to 
keep an eye on the battery. If it blinks red, 
then it is time to change batteries before any 
problems occur.

A schematic diagram of the LED volt-
age monitor is shown in Figure 4 and a 
complete unit in Figure 5. The circuit is 
simple enough to build dead-bug style, but a 
printed-circuit board is more robust. Figure 6
shows a layout for a single-sided board that 
you could make in the sink. More details are 
available at www.w1ghz.org/small_proj/
small_proj.htm and kits are available from 
WA3IAC (chuckwa3iac@yahoo.com). 

Ham Radio Ambassadors
When you are operating portable in a 

public place, you are also Amateur Radio on 
display. Be a good ambassador and do public 
relations. Smile, answer questions and have a 
handout sheet explaining what you are doing. 
It helps to have several operators at a spot, so 
they may take turns doing PR. Good public 
relations will help to make hams welcome 
next time.

Figure 4 –– Schematic diagram of the LED voltage monitor.

Figure 5 –– The LED voltage monitor.Figure 3 –– W1AIM and KB1VC coping with a dry spell during a 
10 GHz contest.

W1GHZ

ating — you need it to get 
home! Also, automotive 
batteries are not designed for 
this type of use. Deep-cycle 
marine batteries or large 
gel cells are better choices. 
Whatever you use, charge 
it well with a good charger 
before you leave home. I’ve 
heard “It was charged last 
time I used it…” too many 
times.

Good power cables are 
essential. Most of us use the 
robust and reliable Anderson 
Powerpole connectors, wired 
according to the ARES/
RACES standard (www.cvrc.
net/powerpole.html) for 
emergency communications. 
The connectors and heavy 
red/black zip cord are avail-

Figure 6 –– PC layout for the LED voltage monitor, viewed 
from component side of the board.

W1GHZ
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Well, it had to happen sooner or later. 
Figuring that AARP says you become a 
senior citizen at age 50 now that I’m 66 my 
wife says I’m acting a little funny. I don’t 
think so, but I do admit that my interests are 
changing some.

It all started when I was about 13. My 
dad bought an old 12 foot sailboat from 
someone he was doing carpentry work for. 
It leaked and needed work, but I suppose it 
was inexpensive. Dad fixed it up as good as 
new, put it in the lake next to our home and 
I learned to sail. I quickly found the sailboat 

was a chick magnet when the local girls 
wanted a ride in it. 

A few years later, when I was about 18 
or 19 I bought an old 16 foot Town Class 
sailboat that needed some TLC. Working on 
it in my spare time I shortly had it fixed up 
and sailing in the local bay. The bigger boat 
was more challenging and fun to sail and 
now that I was driving I could take my dates 
sailing. It was a great summer.

After a year or two I decided that I wanted 
to get married so I sold the “Townie” to a 
friend and used the money to buy an engage-

ment ring. It turned out to be a good deal as 
she’s a wonderful mother and partner and lets 
me buy my old radios most of the time.

But the desire has always been there to 
buy another Town Class sailboat and start 
sailing again. Mixing my love for radios, 
history and sailing; I started reading about 
our early wireless operators and their sea ad-
ventures. This only fortified my desires about 
sailing. I’m told that once you are a sailor you 
never get it out of your system. So I started 
looking for a good sailing story I could write 
about and found an outstanding one.

Mixing Sparks with Ice
In 1923, QST started writing about a 

15 month expedition to the Arctic and an 
 explorer named Donald MacMillan. He want-
ed to take a ham radio operator with him. The 
search was on and one Connecticut operator, 
Don Mix, 1TS, signed up for the task. He was 
a good radio operator and was well-known to 

The Bowdoin at 
the Maine Maritime 
Academy pier.

Bowdoin at Wiscasset, Maine, ready to depart for the Arctic in 1923.

Schooner 
Bowdoin’s 1923 
Arctic voyage 
departure day 
hustle and bustle.

Don Mix with Zenith Radio equipment in cabin.

MIX FAMILYMIX FAMILY

MIX FAMILY

OLD RADIO

John Dilks, K2TQN  125 Wharf Rd, Egg Harbor Township, NJ 08234-8501  k2tqn@arrl.org

Where in the World is the Bowdoin?
K2TQN
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the ARRL staff. Donald MacMillan was very 
experienced in the Arctic, having first gone 
with Peary in 1909 when he discovered the 
North Pole. He insisted on a personal inter-
view with Don Mix to insure he would fit in 
with the expedition and the rest of the crew. 
He did, and was accepted immediately.

MacMillan’s boat was his own, built to 
his specifications based on his knowledge 
of the Arctic. He named it after his college 
alma mater, Bowdoin. ARRL helped Mac-
Millan get set up with radios through the 
(then new) Zenith Corporation and Eugene 
MacDonald. Zenith manufactured the radios 
and sent them to Wiscasset, Maine, to be 
installed on the Schooner Bowdoin. This was 
to be the beginning of a long relationship 
between MacMillan and MacDonald and the 
 Bowdoin. Zenith would supply the radios for 
the  Bowdoin to travel to the Arctic many times 
over the succeeding years. MacDonald even 
went with MacMillan and Richard E. Byrd 
on the 1925 expedition, which used aircraft 
to survey the Arctic for the first time.

She’s Still Sailing to the Arctic
The one constant in all of this is the 

Schooner Bowdoin. She has survived sev-
eral disasters along the way, always bounced 
back and always brought the crew home. 
This is a testimony to her original design 
and construction. In 1959, after 26 trips to 
the Arctic, MacMillan retired from the sea. 
Since then the Bowdoin has had several own-
ers. The first was the Mystic Seaport. After 
the Bowdoin sat without any maintenance 
she was removed from there by the Schooner 
Bowdoin Association and brought back to 
Maine. Eventually she became the property 
of the Maine Maritime Academy (MMA) in 
Castine, where she sails today as part of the 
college’s curriculum and provides hands-on 
training in seamanship. This summer she’s 
going to the Arctic again and you can (sort of) 
go along with her, via the Internet.

The Maine Maritime Academy has a 
special Web page, bowdoin.mma.edu/
arcticcruise/, with a daily calendar and 
photos of activities. (Click on the graphic-
logo “Schooner Bowdoin Arctic Voyage” to 
access the Web page. On the Arctic Voyage 
Web page, click on any date that is red and un-
derlined to see photos taken on that day.) I’ll 
have several links on my Web page for your 
convenience, www.k2tqn.com/. There is also 
a link from the MMA Web page to where 
you can track the Bowdoin’s 2 month trip to 
the Arctic, which started on June 1, 2008 on 
www.iBoatTrack.com/cruising.html. 

 “iBoatTrack” is an interesting Internet 
system for tracking positions of ocean go-
ing cruises. Each boat is provided with a 
satellite tracker: a small, self-contained unit 
that includes a GPS receiver integrated with 
a satellite modem. The boat position data 
comes through the satellite receiving system 
directly into servers located at iBoatTrack.
com, thus providing real time monitoring and 
cruise tracking. The Bowdoin connects with 
iBoatTrack.com’s database every 2 hours 
and allows visitors to the Web site to track the 
location of the Arctic schooner in real time.

The Maine Maritime Academy
The Maine Maritime Academy is a 

Maine public college where more than 800 
students from throughout the world pursue 
associate’s, bachelor’s and master’s degrees. 
The college specializes in ocean- and marine-
oriented programs at the undergraduate and 
graduate levels, with emphasis on engineer-
ing, transportation, management and ocean 
sciences, as well as preparing officers for 
the US Merchant Marine and the uniformed 
services of the United States.

The college was established in 1941 by an 
act of the Maine Legislature. During World 
War II, nearly 400 graduates served at sea in 
the Merchant Marine, Navy and Coast Guard. 
In Korea, Vietnam and the Persian Gulf, thou-

sands more served as seagoing officers.
Today, the college is internationally 

recognized for its leadership and innova-
tion in maritime education. The college has 
substantially diversified since its founding to 
award AS, BS and MS degrees in a variety 
of maritime related subject areas.

The traditional undergraduate program 
leads to a BS degree and a license as a third 
mate or third assistant engineer in the US 
Merchant Marine. Midshipmen train at sea 
for at least 60 days each year, either aboard 
the Training Ship (TS) State of Maine or on 
commercial vessels worldwide.

Students looking for an exciting career 
and college might want to consider Maine 
Maritime Academy, www.mainemaritime.
edu. The ham club’s call there is W1MMA. 
Listen for them maritime mobile.

Future Bowdoin and Don Mix Stories
I’m working on the exciting story and 

daily account of Don Mix, 1TS, and his 
15 month DXpedition and polar adventure 
on the Bowdoin. To better prepare for this 
story I recently took a trip to Maine. My first 
stop was Bowdoin College where the Peary-
MacMillan Museum and Library are located, 
to research the original MacMillan docu-
ments. Then I went on to the Maine Maritime 
Academy for “Bowdoin Day.” This is the day 
they uncover the Bowdoin from her winter 
wrap and start to clean her up and make her 
ready for the sailing season. You can see from 
the photos that she is still a beauty.

Yes, it’s true. I fell in love with the 
 Bowdoin. So far I’ve purchased a hat and cof-
fee mug and several Bowdoin related books, 
both old and new. I’m thinking of purchasing 
a model kit of her from www.BlueJacketInc.
com. And someday, one day, I hope to sail on 
her. (The emphasis is on “one day” as I’m a 
long way past wanting to sail to the Arctic 
for the winter. But if I were 21 again, well 
maybe?) — K2TQN

Don Mix’s cabin as it looks today.
K2TQN on Bowdoin. Maine Maritime Academy’s Training Ship, 
State of Maine, is in the background.
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July 15-20
OMIK, Baton Rouge, LA*
July 18-19
Oklahoma State, Oklahoma City*
July 18-20
Montana State, Essex*
July 24-26
Central States VHF, Wichita, KS*
August 1-2
Texas State, Austin*
August 1-3
Pacific Northwest DX, Portland, OR*
3.905 Century Club Eyeball, Hanover, PA*
August 1-4
Alaska State, Anchorage*
August 3
Illinois State, Bolingbrook*
August 8-10
Dakota Division, Rochester, MN*
September 12-14
Southwestern Division, Mesa, AZ
September 19-20
W9DXCC, Elk Grove Village, IL
September 20
EMCOMM East, Rochester, NY
South Dakota Section, Sioux Falls
September 20-21
Virginia Section, Virginia Beach
September 26-27
San Francisco Section, Ferndale, CA
October 3-5
Pacific Northwest VHF, Moses Lake, WA
October 5
Western New York Section, West Seneca

*See July QST for details.

Attention Hamfest and Convention
Sponsors:

ARRL HQ maintains a date register of 
scheduled events that may assist you in 
picking a suitable date for your event. You’re 
encouraged to register your event with HQ 
as far in advance as your planning permits. 
Hamfest and convention approval procedures 
for ARRL sanction are separate and distinct 
from the date register. Registering dates with 
ARRL HQ doesn’t constitute League sanc-
tion, nor does it guarantee there will not be a 
confl ict with another established event in the 
same area.

We at ARRL HQ are not able to approve 
dates for sanctioned hamfests and con-
ventions. For hamfests, this must be done 
by your division director. For conventions, 
approval must be made by your director 
and by the executive committee. Application 
forms can be fi lled out online at 
www.arrl.org/FandES/fi eld/hamfests/
regform.html.

Note: Sponsors of large gatherings 
should check with League HQ for an advi-
sory on possible date confl icts before con-
tracting for meeting space. Dates may be 
recorded at ARRL HQ for up to two years in 
advance.

F = FLEA MARKET 
D = DEALERS / VENDORS
H = HANDICAP ACCESS
V = VE SESSIONS
S = SEMINARS / PRESENTATIONS

NEW MEXICO STATE CONVENTION
August 15-16, Albuquerque
F D V S
The New Mexico State Convention (“Duke City 
Hamfest”), sponsored by the New Mexico 
Hamvention Committee, will be held at the 
Sandia Baptist Church, 9429 Constitution Ave 
NE. Doors are open Friday 5-9 PM, Saturday 
8 AM-4 PM. Features include the buying, 
selling, and trading of Ham Radio gear, elec-
tronics and computers; commercial vendors; 
free tailgating (Saturday only; reserve space); 
many excellent technical and non-technical 
forums; special guest from ARRL HQ Dennis 
Dura, K2DCD, Emergency Preparedness and 
Response  Manager; New Mexico Ham Club 
displays; Special Event Station N5M; VE ses-
sions; banquet (Saturday, 7 PM); RV parking 
(dry camping only; no hookups). Talk-in on 
145.33, 444.0 (both 100 Hz). Admission is free. 
Tables are $20 (without power), $30 (with 
power); register in advance. Contact Mike 
Langner, K5MGR, 929 Alameda Rd NW, 
Albuquerque, NM 87114; 505-898-3212 or 
505-238-8810 (cell); k5mgr@arrl.net; 
www.dukecityhamfest.org. 

SOUTHEASTERN DIVISION 
CONVENTION
August 16-17, Huntsville, Alabama
F D V S
The Southeastern Division Convention, spon-
sored by the Huntsville ARC and 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-2:30 PM. Features include all indoor, 
air-conditioned event with giant new dealer/
manufacturer show (Charlie Emerson, N4OKL, 
256-882-9137; charlieemerson@hamfest.
org); huge flea market (Dave Givens, K5RSI, 
256-883-2760; k5rsi@davidgivens.net); ex-
hibitors; vendors; wide selection of forums 
(Johnny Winter, KR4F, 256-534-6785; or Chuck 
Lewis, N4NM, 256-539-8950); DX banquet 
(Saturday eve, 6:30 PM, $35; contact Jason 
Amos, kd4bjw@bellsouth.net, by Aug 12); 
DXCC card checking; VE sessions (10 AM 
sharp, both days; $10 test fee); Hospitality 
Rooms (Friday and Saturday eves at the Holi-
day Inn, located next to the VBC); convenient 
parking ($4); RV parking (limited; first-come, 
first-served). Talk-in on 146.94, 147.3. Admis-
sion is $7 (under 12 free). Tables are $30 
(8-ft table and 1 chair). Contact Charlie Emer-
son, N4OKL, 8003 Craigmont Rd, Huntsville, 
AL 35802; 256-882-9137; charlieemerson@
hamfest.org; www.hamfest.org.

KANSAS STATE CONVENTION
August 17, Salina
F D V S
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; refreshments. Talk-in on 147.03, 
443.9. Admission is $5. Tables are $15 (com-
mercial or flea market; includes electricity if 
requested, and 1 admission ticket per table). 
Contact Ron Tremblay, WAØPSF, 112 N 

Douglas Dr, Salina, KS 67401; 785-827-8149; 
rtremblay@cox.net; www.centralksarc.com.

NEW ENGLAND DIVISION 
CONVENTION
August 22-24, Boxboro, Massachusetts
F D H V S
The New England Division Convention, spon-
sored by FEMARA, will be held at the Holiday 
Inn Boxboro Woods, 242 Adams Pl. Doors are 
open Friday afternoon, all day Saturday, and 
Sunday until 3 PM. Features include flea mar-
ket; exhibitors; dealers; vendors; forums and 
seminars; demos and workshops; ARRL HQ 
Emergency Preparedness and Response Man-
ager Dennis Dura, K2DCD; DXCC card check-
ing; VE sessions; Special Event Station W1A; 
DXCC Banquet (Friday eve, $35); Saturday eve 
banquet with special guest speaker ARRL First 
Vice President Kay Craigie, N3KN ($40); Wouff 
Hong ceremony; RV parking; handicapped 
 accessible. Talk-in on 147.27 (146.2 Hz), 
224.88 (103.5 Hz), 449.925 (88.5 Hz), 53.81 
(71.9 Hz). Admission is $15 (covers all 3 days); 
under 16 free. Tables are $10. Contact Mike 
Raisbeck, K1TWF, 85 High St, Chelmsford, 
MA 01824; 978-250-1235; fax 978-250-0432; 
k1twf@arrl.org; www.boxboro.org. 

ROANOKE DIVISION CONVENTION
August 23-24, Weston, West Virginia
F D V S
The Roanoke Division Convention (50th 
Year Celebration of WV ARRL Convention), 
sponsored by the West Virginia State Ama-
teur  Radio Council, will be held at the WVU 
 Convention Center – Jackson’s Mill 4-H 
Conference Center, Jackson’s Mill Rd. Doors 
are open Saturday 8 AM-midnight; Sunday 
8 AM-noon. Features include President’s 
Reception (Friday, Aug 22, 7:30 PM; Jack-
son Lodge Basement); flea market; vendors; 
auction; forums; educational programs and 
demonstrations; guest speakers; Special Event 
Station; MARS, QCWA, Net, and Council 
Meetings; VE sessions; Wouff Hong ceremony. 
Talk-in on 145.39, 147.33 (103.5 Hz). Admis-
sion is $8. Tables are $5. Contact Patrick Shea, 
N8MIN, 28 Jackson St, Weston, WV 26452; 
304-269-3468; fax 304-472-2187; 
pshea@citynet.net; www.qsl.net/wvsarc/.

WESTERN PENNSYLVANIA 
SECTION CONVENTION
August 24, New Kensington
F
The Western Pennsylvania Section Conven-
tion, sponsored by the Skyview Radio Society, 
will be held at the Skyview Radio Society 
Clubhouse, 2335 Turkey Ridge Rd. Doors are 

Gail Iannone � Convention and Hamfest Program Manager � giannone@arrl.org

COMING CONVENTIONS
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Attention: The deadline for receipt of items for 
this column is the 1st of the second month 
preceding publication date. For example, 
your information must arrive at HQ by August 1 
to be listed in the October issue. Hamfest 
information is accurate as of our deadline; 
contact sponsor for possible late changes. For 
detailed directions to the event, see the event 
Web site or contact sponsor. For those who 
send in items for Hamfest Calendar and Com-
ing Conventions: Postal regulations prohibit 
mention in QST of prizes or any kind of games 
of chance such as raffles or bingo. 

(Abbreviations: Spr = Sponsor, TI = Talk-in 
frequency, Adm = Admission.)
Alabama (Huntsville)—Aug 16-17, South-
eastern Division Convention. See “Coming 
Conventions.”
Arkansas (Mena)—Sep 5-6, Arkansas State 
Convention. See “Coming Conventions.”  
California (Lincoln/Sacramento)—Sep 6 
F D H V
7 AM-noon. Sprs: Western Placer, River City, 
North Hills, Yuba-Sutter, and Sierra Foothills 
ARCs. Lincoln High School, 790 J St. Ham 
Swap, flea market, dealers, VE sessions, 
handicapped accessible, free parking, refresh-
ments. TI: 145.25 (162.2 Hz). Adm: Free. 
Tables: $10. Steve Harding, KT6Z, Box 395A, 
S Hwy 65, PMB #162, Lincoln, CA 95648; 
916-434-2878; kt6z@arrl.net; 
www.wparc.org.
Colorado (Golden)—Aug 17 V S
8:30 AM-2 PM. Spr: Denver Radio Club. Jeffer-
son County Fairgrounds, 15200 W 6th Ave. 
Technical sessions, VE sessions. TI: 145.49, 
448.625 (both 100 Hz). Adm: $5. Tables: $15. 
Bryan Steinberg, KCØCUA, 1011 S Foothill Dr, 
Lakewood, CO 80228; 303-987-9596; 
drcfest@comcast.net; www.w0tx.org. 
Florida (Tampa)—Aug 23 V
8 AM-1 PM. Spr: Tampa ARC. Tampa ARC 
Clubhouse, 7801 N 22nd St. Indoor and out-
door (under trees) tables, VE sessions. TI: 
147.105 (146.2 Hz). Adm: $2. Tables: $3. 
William Bode, N4WEB, 14302 Capitol Dr, 
Tampa, FL 33613; 813-382-9262; fax 
813-878-7954; n4web@arrl.net; 
www.hamclub.org.  
Illinois (Danville)—Aug 24 F V S
8 AM-2 PM. Spr: Vermilion County ARA. Ver-
milion County Fairgrounds, Martin Luther King 
Dr and Main St (US Rte 150). Outdoor flea 
market, ARES forum, VE sessions. TI: 146.82 
(88.5 Hz). Adm: $5. Tables: $10. Josh Kittle, 
N9WEW, 2403 N Jackson St, Danville, IL 
61832; 217-442-0578; fax 217-477-7134; 
n9wew@arrl.net; www.vcara-hamfest.info.
Indiana (Lafayette)—Aug 17 F V
8 AM-2 PM. Spr: Tippecanoe ARA. Tippecanoe 
Fairgrounds, Home Ec Bldg, 1401 Teal Rd 
(SR 25). 38th Annual Hamfest, VE sessions. 
TI: 147.135 (88.5 Hz). Adm: $5. 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 (Osgood)—Aug 23 F V
Set up 7 AM; public 8 AM-4 PM. Spr: Ripley 
County ARC. Ripley County 4-H Fairgrounds, 
524 Beech St. 1st Annual Tailgaters Hamfest, 
VE sessions (11 AM). TI: 441.775, 147.54. 
Adm: $3. Tables: $3. Delbert Felix, WY9L, 
114 Harlan St, Osgood, IN 47037; 
812-689-3161; wy9l.thebigdog@gmail.com; 
www.441775.com. 
Indiana (Spencer)—Aug 23 F V S
7 AM to 2 PM. Sprs: Owen County ARA and 
Bloomington ARC. Owen County Fairgrounds, 
300 S East St. Flea market, tailgating (free 
space), vendors, forums, foxhunt, VE sessions 
(1 PM), refreshments. TI: 146.985 (136.5 Hz). 
Adm: $5. Tables: $5. Katie Smith, K9INU, 
2961 Magnus Rd, Poland, IN 47868; 
812-829-2140; k9inu@arrl.net; or 
John  Maassen, K9FK, 812-336-2311; 
k9fk@arrl.net; www.bloomingtonradio.org. 
Kansas (Salina)—Aug 17, Kansas State 
Convention. See “Coming Conventions.”  
Kentucky (Shepherdsville)—Sep 6 V S
8 AM-2 PM. Spr: Greater Louisville Hamfest 
Assn. Paroquet Springs Conference Centre, 
395 Paroquet Springs Dr. Forums (ARRL, 
EmComm), VE sessions. TI: 146.7 (79.7 Hz). 
Adm: advance $6, door $7. Tables: $10. Great-
er Louisville Hamfest Assn, Box 34444, Louis-
ville, KY 40232-4444; GLHA08@Louisville-
Hamfest.com; LouisvilleHamfest.com.  
Manitoba (Winnipeg)—Aug 8-10. VE4WSC, 
hamfest2008@mts.net; 
www.mts.net/~warc/hamfest/.
Maryland (Westminster)—Aug 17 F
8 AM-1 PM. Spr: Carroll County ARC. Carroll 
County Agricultural Center, 700 Agriculture 
Center Dr. 9th Annual Tailgate Fest (outdoor 
tailgating only - spaces included in admission 
donation). TI: 145.41. Adm: $5. Bill Mellema, 
N3WM, 2230 Ridgemont Dr, Finksburg, MD 
21048; 410-861-9366; fax 410-583-4149; 
mellema@qis.net; www.qis.net/~k3pzn. 
Massachusetts (Adams)—Aug 17 V
8 AM-2 PM. Spr: Northern Berkshire ARC. 
Adams Agricultural Fairgrounds, Old Columbia 
St. VE sessions, plenty of parking, refresh-
ments. TI: 146.91 (162.2 Hz). Adm: $5. Tables: 
$15 (with 1 admission). Alan Vigiard, K1SAV, 
15 Pearl St, Adams, MA 01220; 413-358-8428; 
k1sav@yahoo.com; www.nobarc.org. 
Massachusetts (Boxboro)—Aug 22-24, New 
England Division Convention. See “Coming 
Conventions.”
Massachusetts (Cambridge)—Aug 17. Nick 
Altenbernd, KA1MQX, 617-253-3776 (9 AM-
5 PM); w1gsl@mit.edu; www.swapfest.us.
Michigan (Grand Rapids/Lowell)—Sep 6 V S
8 AM-1 PM. Spr: Grand Rapids ARA. Kent 
County Fairgrounds, 225 S Hudson St. Fo-
rums, VE sessions. TI: 147.26 (94.8 Hz). Adm: 
$6. Tables: $10. Jack Amelar, NY8D, Box 3282, 
Grand Rapids, MI 49501-3282; 616-897-6885; 
grahamfest08@w8dc.org; 

www.grahamfest.org.  
Minnesota (Rush City)—Sep 6
9 AM-noon. Spr: East Central Minnesota ARC. 
Rush City High School, 51001 Fairfield Ave. 
16th Annual Rush City Radio Rendezvous, free 
ARES and ARRL information, refreshments. 
TI: 145.33. Adm: Free. Tables: Free. Larry Jilek, 
KAØMEN, 51835 Belle Isle Dr, Rush City, MN 
55069; 320-358-4205; fax 320-358-4713; 
lj@ecenet.com; www.ecmarc.us. 
Missouri (Joplin)—Aug 22-23 V S
Friday 4-9 PM; Saturday 8 AM-2 PM. Spr: 
Joplin ARC. John Q. Hammons Convention 
Center, 3535 Hammons Blvd. Large air-condi-
tioned facility, forums, Friday night cookout, 
VE sessions. TI: 147.21, 145.35. Adm: 
 advance $5, door $6. Tables: $10. Jim 
 Johannes, NØZSQ, c/o JARC, Box 2983, 
Joplin, MO 64803-2983; 417-781-2211; fax 
417-781-2234; jimjohannes@sbcglobal.net; 
www.joplin-arc.org.  
New Jersey (Oakland)—Aug 16 F D
Set up 6 AM; public 8 AM-noon. Spr: Ramapo 
Mountain ARC. American Legion Hall, 65 Oak 
St. 32nd Annual Ham Radio and Computer Flea 
Market, vendors, tailgating ($10). TI: 146.49, 
446.175 (both 107.2 Hz). Adm: $5 (nonham 
spouses and children free). Tables: $12 (in-
side). Robert Kogan, KB2KQO, 9 Locust Ln, 
Ringwood, NJ 07456; 973-896-3909; 
kb2kqo@gmail.com; www.qsl.net/rmarc. 
New Jersey (Toms River)—Aug 17 F D V
Set up 6 AM; public 8 AM. Spr: Jersey Shore 
ARS. Riverwood Recreation Center, Riverwood 
Dr and Whitesville Rd. “Hamfest by the Shore,” 
indoor and outdoor spaces, tailgating, vendors, 
VE sessions. TI: 146.91 (127.3 Hz). Adm: $5. 
Tables: $15. Don McGlaughlin, KC2HCW, 
c/o JSARS, Box 295, Toms River, NJ 08754; 
732-237-9448; jsars910@gmail.com; 
www.jsars.org.  
New Mexico (Albuquerque)—Aug 15-16, 
New Mexico State Convention (“Duke City 
Hamfest”). See “Coming Conventions.”
New York (Westmoreland)—Aug 16 F
8 AM. Spr: Rome RC. Westmoreland VFD 
Fireman Field, Station Rd. Flea market, “Junk 
Box” area, refreshments (free coffee). TI: 
146.88. Adm: $5. Tables: $5 (indoor only). Tony 
LoVaglio, WA2GBE, 134 Glen Rd S, Rome, NY 
13440; 315-337-2293; lovaglio@localnet.
com; pages.prodigy.net/romeradioclub.
North Carolina (Dallas)—Aug 30-31
F D H V S
Saturday 8 AM-3 PM; Sunday 8 AM-2 PM. Spr: 
Shelby ARC. Biggerstaff Park (Gaston County), 
1303 Dallas-Cherryville Hwy. 52nd Shelby 
Hamfest, flea market, new equipment dealers, 
tailgating, forums, QSL card checking at ARRL 
booth, VE sessions (both days; walk-ins only), 
plenty of free parking outside the grounds, 
handicapped parking, overnight camping with 
power and water, refreshments. TI: 146.88. 
Adm: advance $5, door $7 (good both days; 
under 13 free). Tables: $35. Robby Hamrick, 
WA4RH, Box 1408, Ellenboro, NC 28040; 

open 8 AM-2 PM. Features include 48th An-
nual Swap ’n Shop; tailgating ($5 per space); 
special guest from ARRL HQ Katie Breen, 
W1KRB, Membership Manager; breakfast and 
lunch served; “Skyview Jam” (musicians bring 
your instruments). Talk-in on 146.64 (131.8 
Hz). Admission is $3. Tables are $5. Contact 
Bob Boehmer, KG3F, 1240 Hulton Rd, Oak-
mont, PA 15139, SkyviewHamfest2008@
verizon.net; www.skyviewradio.net. 

ARKANSAS STATE CONVENTION
September 5-6, Mena
F D V
The Arkansas State Convention, sponsored by 
the Queen Wilhelmina Hamfest Assn, will be 
held at the Queen Wilhelmina State Park, 
3877 Hwy 88 W. Doors are open Friday 8 AM-
4 PM, Saturday 8 AM. Features include 39th 
Annual Event, flea market, vendors, tailgate 

area, Arkansas Repeater Council Meeting, VE 
sessions, Friday night BBQ under tent, Satur-
day eve banquet in lodge (special guest speak-
er, come see who it is), plenty of RV and tent 
camping. Talk-in on 146.79 (100 Hz). Admis-
sion is free. Space under tent is $10 (bring your 
own tables); $5 for space outside tent. Contact 
Randy Baggett, KG5NE, Box 188, Mansfield, 
AR 72944; 479-928-5845; kg5ne@arrl.net or 
kg5ne@centurytel.net; www.qwha.org.  
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828-453-9121 (phone and fax); wa4rh@
bellsouth.net; www.shelbyhamfest.com.
North Carolina (Waynesville)—Jul 26 V S
8 AM-4 PM. Spr: Western Carolina ARS. 
Haywood County Fairgrounds, NC Route 209 
(Lake Junaluska). ARRL forum, VE sessions. 
TI: 146.91, 146.76, 147.39. Adm: advance $5, 
door $6. Tables: $10. F. M. Thornal, KE4KZS, 
Box 1488, Asheville, NC 28802-1488; 
828-577-1336; ke4kzs@arrl.net; wcars.org/
hamfest.html. 
Nova Scotia (Halifax)—Aug 21-24. 
Helen MacRae, VE1HMR, 902-422-7119; 
ve1hmr@rac.ca; www.HARC75.org.
Ohio (Cambridge)—Aug 24 F H V
Set up 7 AM; public 8 AM-2 PM. Spr: Cam-
bridge ARA. Pritchard Laughlin Civic Center, 
7033 Glenn Hwy Rd. Hamfest and Computer 
Show, flea market, free tailgating with paid 
admission, VE sessions (noon; all classes), 
handicapped accessible, refreshments. TI: 
146.85 (91.5 Hz). Adm: $5. Tables: $10. 
Russ Ellis, N8MWK, 5855 Sherrard Rd, 
 Cambridge, OH 43725; 740-439-6610; 
n8mwk@arrl.net; w8vp.org.
Ohio (Columbus)—Aug 2 V S
8 AM-1 PM. Spr: Voice of Aladdin ARC. Alad-
din Shrine Center, 3850 Stelzer Rd. Lectures, 
VE sessions. TI: 147.24. Adm: advance $4, 
door $5. Tables: Free. James Morton, KB8KPJ, 
6070 Northgap Dr, Columbus, OH 43229; 
614-846-7790; fax 614-846-2074; kb8kpj@
arrl.net; aladdinshrine.org/hamfest.htm. 
Ohio (Cortland)—Aug 17 F D H V
6 AM-2 PM. Spr: Warren ARA. Trumbull County 
Fairgrounds, 899 Everett Hull Rd. 51st Annual 
Hamfest, all indoor vendors, VE sessions, 
handicapped parking. TI: 146.97. Adm: $6. 
Tables: $10. Emily Wells, KC8RAL, Box 809, 
Warren, OH 44483; 330-394-3560; 
kc8ral@yahoo.com; kc8pvb.com. 
Ohio (Findlay)—Sep 7 F
Set up 6:30 AM; public 8 AM. Spr: Findlay 
Radio Club. Hancock County Fairgrounds, 
1017 E Sandusky St. 66th Annual Hamfest. TI: 
147.15. Adm: $6. Tables: $15/$20. Bill Gaines, 
AD8P, Box 587, Findlay, OH 45839; 
419-369-4400; hamfest@findlayradioclub.
org; www.findlaywireless.com.
Oregon (Pendleton)—Aug 16 F
9 AM-3 PM. Spr: Pendleton ARC. Hawthorne 
School Multipurpose Room, SW 13th St and 
SW Emigrant Ave. Swapmeet. TI: 146.52. Adm: 
Free. Tables: $5. Denton Sprague, WB7TDG, 
Box 563, Pendleton, OR 97801; 541-276-8319; 
denton@oregontrail.net; www.w7pl.com/
W7PL_2008_Swapmeet_Flyer_B.pdf. 
Pennsylvania (Butler)—Sep 7 F
8 AM-3 PM. Spr: Butler County ARA. Unionville 
Volunteer Firehall, 102 Mahood Rd. 1st Annual 
Swapfest, free tailgating. TI: 147.36 (131.8 Hz). 
Adm: $5. Tables: $15. Dave Zibrat, W3VXT, 
105 Seminole Tr, Butler, PA 16001; 
724-282-9077; dzibrat@zoominternet.net; 
w3udx.org. 
Pennsylvania (Matamoras)—Aug 10
Sellers 7 AM; buyers 8 AM. Spr: Tri-State ARA. 
Matamoras Airport Park, 9th St Extension. 
TI: 145.35 (100 Hz). Adm: $5. Tables: $15. 
Tom Olver, W2TAO, Box 292, Matamoras, PA 
18336; 800-614-7508; tristateara@gmail.
com; www.k3tsa.com.  
Pennsylvania (New Kensington)—Aug 24, 
Western Pennsylvania Section Convention. 
See “Coming Conventions.”
Pennsylvania (Stroudsburg)—Sep 6
F D H V S
8 AM-3 PM. Sprs: Eastern Pennsylvania ARA 
and Pocono ARK. Stroudsburg Jr High School, 
1198 Chipperfield Dr. 8th Annual Hamfest, 
indoor and outdoor vendors, computers, 
 Special Event Station (N3IS), guest speakers, 
NVIS Antenna Clinic, VE sessions, handi-
capped accessible, refreshments. TI: 147.045 

(131.8 Hz). Adm: $5. Tables: $6 and $10. 
Jerry Truax, N3SEI, 139 Merry Hill Rd, 
 Bartonsville, PA 18321; 570-620-9080; 
fax 570-620-1089; cameras@ptd.net; 
www.qsl.net/n3is/Hamfest2008/index.htm.   
South Carolina (Moncks Corner)—Aug 16 F
9 AM-3 PM. Spr: Trident ARC. Moncks Corner 
Fraternal Order of Police, Lodge 19, 1310 S 
Live Oak Dr. 2nd Annual Tailgate Party, equip-
ment test station with power and antennas. 
TI: 147.15. Adm: $1. Tables: $3. Dennis 
 Zabawa, KG4RUL, 307 Pine Cone Ct, Ladson, 
SC 29456; 843-572-4053 (after noon only); 
kg4rul@comcast.net; 
www.tridenthams.org. 
Tennessee (Gladeville)—Aug 23 F D V
8 AM. Spr: Short Mountain Repeater Club. 
Gladeville Community Center, 95 McCreary 
Rd. Indoor vendors, large outdoor tailgate area, 
VE sessions (10:30 AM), free parking, refresh-
ments. TI: 146.91. Adm: $5. Tables: $10. 
Roger Songer, W4GKP, 207 Church St, 
 Eagleville, TN 37060; 615-542-6309; 
w4gkp@yahoo.com; 
www.shortmountain.org. 
Texas (Gainesville)—Aug 23 F D V
7 AM-3 PM. Spr: Cooke County ARC. Gaines-
ville Civic Center, 311 S Weaver St. 16th 
 Annual Hamfest, indoor/outdoor flea market, 
commercial vendors, tailgating ($6; first-come, 
first-served), VE sessions, RV parking with 
full hookup adjacent to Civic Center ($15; 
940-668-4530), free parking, free coffee and 
donuts while supply lasts. TI: 147.34, 442.775 
(both 100 Hz). Adm: advance $6 (by Aug 16), 
$8 (after Aug 16). Tables: advance $8 (by 
Aug 16), $10 (after Aug 16); electrical hookup 
$5 extra. James Floyd, N5ZPU, 1704 E 
 California St, Gainesville, TX 76240; 
940-668-7511; jfloyd54@swbell.net; 
www.gainesvillehamfest.org.  
Vermont (Swanton)—Aug 15-16 F V
Friday 6 AM-Saturday 5 PM. Spr: St Albans 
ARC. Franklin County Field Day site, Airport 
Rd. Outdoor tailgating ($5 per day), VE ses-
sions, overnight camping lots with power and 
water. TI: 145.23 (100 Hz). Adm: $5 per person 
per day. Tables: $5 per day (inside space). 
Arnold Benjamin, N1ARN, 1420 Rice Hill Rd, 
Franklin, VT 05457; 802-285-6457; n1arn@
yahoo.com; www.starc.org.
West Virginia (Huntington)—Aug 9 F V
8:30 AM-1 PM. Spr: Tri-State ARA. Veterans 
Memorial Fieldhouse, 2590 5th Ave. Hamfest 
and Computer Show, VE sessions (10:30 AM, 
Garry Ritchie, W8OI, 304-733-1300; 
w8oi@aol.com). TI: 146.76 (131.8 Hz). Adm: 
$6. Tables: $10. Benny Crittendon, KC8RRH, 
2615 Rte 75, Kenova, WV 25530; 
304-453-2931 (phone and fax) or cell 
304-633-8255; bcritter@aol.com; 
www.qsl.net/tara. 
West Virginia (Weston)—Aug 23-24, 
 Roanoke Division Convention. See “Coming 
Conventions.”
Wisconsin (Baraboo)—Aug 9 F V
8 AM-1 PM. Spr: Yellow Thunder ARC. Sauk 
County Fairgrounds, 8th Ave. 12th Annual 
Circus City Swapfest, VE sessions. TI: 147.315 
(123 Hz). Adm: $5. Tables: $5. Steve Schulze, 
N9UDO, 1120 City View Rd, Baraboo, WI 
53913; 608-356-2313; n9udo@yellowthun-
der.org; www.yellowthunder.org. 
Wisconsin (Cedarburg)—Sep 6 F
Set up 6 AM; public 8 AM-1 PM. Spr: Ozaukee 
RC. Fireman’s Park, W65 N796 Washington 
Ave. Ham and Hobby Outdoor Swapfest (barn 
available in the event of rain), free coffee. TI: 
146.97 (127.3 Hz). Adm: $5. Tables: None to 
buy (sell from your vehicle). Gabe Chido, 
WI9GC, W58 N985 Essex Dr, Cedarburg, WI 
53012; 262-377-2784; gabe@uwm.edu; 
www.ozaukeeradioclub.org.  
Wisconsin (Chippewa Falls)—Aug 23 F

8 AM-noon. Spr: Chippewa Valley ARC. 
Lake Hallie Eagles Club, 2588 Hwy 53. Tailgate 
Swapfest. TI: 147.375 (110.9 Hz). Adm: $5. 
Tables: $5. Ronald Anderson, W9RMA, 
8121 163rd St, Chippewa Falls, WI 54729; 
715-723-1729; w9rma@charter.net; 
www.w9cva.org. 

Attention All Hamfest Committees!
Get official ARRL sanction for your event 

and receive special benefits such as an an-
nouncement in these listings, donated ARRL 
publications, handouts, discounted rates for 
display advertising, and other support.

It’s easy to become sanctioned. Contact 
the Convention and Hamfest Branch at ARRL 
Headquarters, 225 Main St, Newington, CT 
06111, 860-594-0262, or send e-mail to 
giannone@arrl.org. The application form can 
be filled out online at www.arrl.org/FandES/
field/hamfests/regform.html.

Promoting your event is guaranteed to 
increase attendance. As an approved event 
sponsor, you are entitled to special discounted 
rates on QST display advertising and ARRL 
Web banner advertising. Call the ARRL 
 Advertising Desk at 860-594-0207, or 
e-mail ads@arrl.org.

F = FLEA MARKET 
D = DEALERS / VENDORS
H = HANDICAP ACCESS
V = VE SESSIONS
S = SEMINARS / PRESENTATIONS

Strays
A QRP RECORD?
� Bob Moody, K7IRK, of Tillamook, Oregon, 
has submitted QSLs for WAS/QRP at 2.1 mW. 
He wonders if this is the WAS/QRP record. “Most 
of these contacts were made on 10 meters when 
the propagation was hot,” he said, “but the impos-
sible states on 10 meters were fi lled-in with a 
few contacts on other bands. It wouldn’t surprise 
me for someone to complete WAS/QRP under 
1 mW when the propagation improves this sunspot 
cycle.”

RECORD BALLOON FLIGHT INCLUDES 
AMATEUR RADIO GEAR
� On May 20, a team at Lockheed Martin broke 
the world amateur high altitude balloon record in 
a “near space” fl ight that exceeded 125,000 feet. 
The early career engineers at Lockheed Martin 
Systems Integration in Owego, New York broke 
the record while executing Project Blue Horizon, 
part of the employees’ graduate studies in engi-
neering at Cornell University.

The fl ight broke the previous amateur high 
altitude record by nearly 5000 feet. A national 
database of Amateur Radio High Altitude Bal-
loon (ARHAB) fl ight records catalogues more 
than 40 teams currently competing in categories 
that include Highest Altitude, Highest Ascent 
Rate, Longest Distance, and Longest Flight Time. 
Independently verifi ed Global Positioning System 
(GPS) fl ight data is required for any team to earn 
a record in the ARHAB database. 

Onboard GPS and Amateur Radio technology 
allow monitoring of the balloon’s launch, ascent 
into “near space,” descent and recovery. High 
resolution images from 20 miles above the earth’s 
surface also have been taken, where a black sky, 
the curvature of the earth and the “blue horizon” 
of the earth’s atmosphere can clearly be seen. 
—Lockheed Martin news release
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We Must Lead to Advance!
OP-ED

QST Op-Ed Policy
The purpose of Op-Ed is to air  member 

viewpoints that may or may not be consis-
tent with current ARRL policy.

1) Contributions may be up to 900 words
in length.

2) No payment will be made to 
contributors.

3) Any factual assertions must be sup-
ported by references, which do not neces-
sarily have to be included in the body of the 
article to be published.

4) Articles containing statements that 
could be construed as libel or slander will 
not be accepted.

5) The subject matter chosen must be 
of general interest to radio  amateurs, and 
must be discussed in a way that will be 
understandable to a significant portion of 
the membership.

6) With the exception that the article 
need not be consistent with League policy, 
the article will be subject to the usual edito-
rial review prior to acceptance.

7) No guarantee can be made that an 
accepted article will be published by a cer-
tain date, or indeed, that it will be published 
at all; however, only articles that we intend 
to publish will be accepted, and any article 
we have decided against publishing will be 
returned promptly.

8) Send your contributions to ARRL 
Op-Ed, 225 Main St, Newington, CT 06111 
or via e-mail to qst@arrl.org
(subject line Op-Ed).

Have you noticed of late that the large 
majority of us continue to define Amateur 
Radio by what it was rather than what it is or 
can be? The Amateur Radio Service has, for 
decades, prided itself on being the advancing 
force of communications. With many tech-
nological breakthroughs derived from the 
efforts of hams, we are now in a time when 
we put so much effort into outdated, yet fun, 
technology that we are slow to adapt.

Rearview Mirror Community
Although the HF bands and modes like 

Morse code still hold an important place 
in the fabric of Amateur Radio, we tend to 
put our stake in the ground and justify our 
existence from them. Despite the fact that 
never have truer words been spoken about 
Amateur Radio than the phrase “When all 
else fails,” our systems are failing. No matter 
how concrete the older technologies are, our 
systems are failing today because we are ig-
noring the human spirit to change, adapt and 
progress. Without advancement ham radio 
will fail. It will die from lack of interest. 
It will fail because the newer technologies 
that are becoming the “primary” systems 
of communication will be over the head of 
the larger population of aging, uninterested 
Amateur Radio operators. 

Elmering Toward Future 
Technologies

We need to insure we are continuing 
to grow by developing younger hams and 
building new technologies. We need to in-
sure that we are bridging the gap between 
new and old. The term “Elmer” needs to 
mean to foster, train and promote growth 
of new hams. Elmers do not have to under-
stand the future, but they shouldn’t hold new 
hams in the past. For ham radio to progress, 
Elmers need to “pass on” knowledge and 
experience. 

They need to help new hams have their 
own new experiences, not hold them back to 
repeat the same experiences. We will get no-
where. Interest in ham radio will die before 
we have an opportunity to advance.

We cannot ridicule new or upgrading 
hams for their passion and enthusiasm to 
adapt to new advancements. We cannot 
condemn them for not wanting to spend all 
their time learning older technologies; just 

as we cannot condemn many older hams 
for their passion for HF or code. Through 
them we keep the history alive. Respect 
their accomplishments, because it is they 
who fought to keep the service here for us 
to enjoy. However, we need to continue to 
build a bridge so that the old remains the 
foundation while providing new technolo-
gies to break through and lead in the future 
of communications.

Acknowledge the Past — 
Look to the Future

I can bet that computer and software 
companies do not spend the first few years of 
a new engineer’s time forcing them to learn 
older programs or platforms. They put them 
in the driver’s seat to discover new things 
and advance the culture as a whole. Should 
we force people to drive “crank start” cars 
for the experience? Would you go back and 
use an outhouse for the smell of it, if you had 
indoor plumbing? We should respect those 
who endured those times, who pushed on 
knowing things could be better, and thank 
them for the advancements that allow us to 
avoid having to live through it again. We 
should thank them for allowing us to live 
better through their breakthroughs and take 
our seat in preparing a cutting edge hobby 
for generations to come.

Things of old die and pass away making 
room for the new. Good and bad things come 
from it and yes, some traditions are lost as 
new ones are formed. As Amateur Radio 
operators we cannot break that cycle. We 
cannot hold back the human spirit to push 
on, to advance and better ourselves; even if 
we make mistakes on the way! One thing 
is for sure in life — it will change! Does 
Amateur Radio want to lead or be left in the 
dust of progress?

Joshua Long, KD8BVB
jdlong0624@aol.com

Joshua Long was licensed in 2004 and holds a 
Technician license. As a member of the ARRL, 
ARES, The Dayton Amateur Radio Association 
and President of his town’s Amateur Radio 
club (XWARN), he enjoys Amateur Radio as 
both a public service and hobby. When not 
taking part in local public service events or 
SKYWARN activities, he enjoys the magic 
of the 6 meter band. Joshua has been a 
Manufacturing Engineer for over 10 years 
and attended college at Sinclair Community 
College in Dayton, Ohio. He and his family 
enjoy living in Xenia, Ohio where Joshua is 
active in not only Amateur Radio but in city 
government and community development.

Strays
I would like to get in touch with…
� anyone who can provide QSL cards (or 
copies) of The University of Pennsylvania 
Amateur Radio Club for contacts prior to 
2004 with our club call signs W3ABT or 
N3KZ. Our plan is to place images of many 
of these old QSL cards on our club Web site. 
Unfortunately, our entire QSL card collec-
tion prior to 2004 was destroyed after the 
on-campus Club station became inactive and 

was dismantled in the years following the 
late 1960s. Original cards will be scanned 
and returned. Please send them to Russell 
Miller, WA3FRP, President, University of 
Pennsylvania Amateur Radio Club, 1507 
Wilson Ln, West Chester, PA 19380. — Jan 
Carman, K5MA

� anyone associated with the joint Austra-
lian-US Navy Radio station located near 
Port Moresby during WWII, call sign VHZ. 
Also Coast-Watch Station VIGØ located 
at Wonga. — John Healy, KH6GRV, 772 
Pauoa St, Lahaina, HI 96761
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Strays

SILENT KEYS
It is with deep regret that we record 
the passing of these amateurs:

� Life Member, ARRL 
�� = Charter Life Member

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 memorial 
contribution to the ARRL Foundation or to ARRL. 
If you wish to make a contribution in a friend’s 
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.

K1AMG  Sidla, Anthony J., Cumberland, RI
N1CNC  Hill, Justin E. Jr, Brewster, MA
KC1F  Santelmann, Stuart R., Milford, NH
W1FPF  Clymer, Richard A., Vero Beach, FL
WA1GMN  Chizinski, Paul M., New Ipswich, NH
KA1IQ  Palazzini, Art, Torrington, CT
N1NAP  Cassarino, Santo J., Wethersfield, CT
W1NWA  Clark, Lester A., Stony Point, NY
K1PJW  Lucas, Ludger A., Chelmsford, MA
W1RYW  Gilmore, Arnold R., Framingham, MA
W2ATQ  Grosselfinger, W. H., Jackson, NJ
WA2ATV  Hilsinger, Richard B., Spencerport, NY
N2BEL  Freeberg, Keith F. Jr, Elmira, NY
N2BNW  Condon, Stephen F., Mohnton, PA
N2CLX  Shontz, Mary L., Monson, ME
N2CMB  Bargman, Max, Buffalo, NY
W2DYY  Schroeder, Russell G. II, Rochester, NY
K2EWA  Wagman, Gerald H., E Brunswick, NJ
W2GIM  Kesel, Robert E., Port Orange, FL
N2HOH  Wilkinson, William C., Princeton, NJ
N2HS  Cataldi, Leonard J., Kendall, NY
W2IGX  Stockwell, John I. Jr, Succasunna, NJ
KA2IXW  Weber, John W., New York, NY
W2SEG  Covey, Bruce M., Rochester, NY
W2WJC  Gourley, Robinson B. Sr, 
  Skaneateles, NY
� K2XK  Cizin, Frank J., Massapequa Park, NY
NO2Z  Eeckhout, Michael, Spencerport, NY
K3BL  Maxwell, Richard F. Jr, Baltimore, MD
W3DMM  Yeich, Donald E., Reading, PA
WB3GPY  Winkler, John T., Wellsboro, PA
AA3TE  Vargo, David G., Erie, PA
N3TJO  Showalter, Elmer J., Reading, PA
WA4AAI  Samuel, Charles G., Florence, KY
KJ4ARL  Davis, Charles W., Fort Lauderdale, FL
AG4DO  Lucas, Richard E., Roanoke, VA
WA4EWZ  Dye, Willard L., Chattanooga, TN
N4FWA  Hvatum, Hein, Charlottesville, VA
KF4HAX  Berry, Scott, Lafayette, IN
W4JQA  Snider, W. A., Norfolk, VA
K4JXA  Morrell, James D. Sr, Fall Branch, TN
K4KNZ  Fordham, John W., Palmetto, FL
W4LHH  Howard, Lewis N., Loganville, GA
W4LLF  Dickinson, James O., Richmond, VA
W4MFG  Milton, Bill J., Louisville, KY

W4MLR  Swafford, Luther Jr, Silver Spring, MD
KD4NRE  Green, Allen E., Charlottesville, VA
KC4NUX  Di Salvo, Aldo A., Pt Charlotte, FL
K4OFD  Rockwell, Richard F., White Stone, VA
WA4QFD  Thompson, Ben W., Salisbury, NC
KD4QPT  Bowman, James M., Parsons, TN
W4SEC  Axson, William Y., Citra, FL
K4SHR  McVey, James O., Jonesboro, GA
W4WBL  Winterberger, Harlan P., Louisville, KY
W4WRT  Plemons, Warren H., Riceville, TN
WA4YON  Price, Raymond E., Knoxville, TN
AB5FK  Hinkle, Frank, San Antonio, TX
W5FLY  Cutright, Langdon C., Dallas, TX
� N5HB  Dillon, Harley L. Jr, San Antonio, TX
WD5JAJ  Norris, Robert E., Demorest, GA
N5JLA  Oakes, Jacob E. Jr, Richardson, TX
N5LZW  Bortner, Mabel F., Zapata, TX
W5QVS  Ingram, A. J., MIdwest City, OK
K5QXH  Edwards, Ethelbert, Starkville, MS
� W5UFD  Daily, Pat O. MD, San Diego, CA
K5YIN  Kelly, Irvin L. Jr, Biloxi, MS
W6AGZ  McGregor, Arch D., Bell Canyon, CA
�� W6CPK  Andrews, Clarence A. Jr, Sunnyvale, CA
� WB6DHH  Parker, Paul J., Walnut Creek, CA
WA6DQK  Goodearl, Jack R., Carpinteria, CA
K6DQL  Hertzberg, Lee B., Walnut Creek, CA
N6EJU  Koester, Dolores J., Antioch, CA
KG6FCJ  Cameron, Valdon (Val) M., Bishop, CA
W6IK  Coomes, Clarence S., Placerville, CA
KD6MF  Carpenter, Russell W., Costa Mesa, CA
N6OM  Gibson, John G., Sunnyvale, CA
W6PTH  Terheun, Phelps K., Ridgecrest, CA
W6QI  Bauregger, Frank N., Mountain View, CA
W6WXA  Murray, James R., 
  Rancho Palos Verdes, CA
W6ZEK  Agee, Ralph F., Morro Bay, CA
W6ZHZ  Dunn, Hubert A., Carmichael, CA
N7ADL  Pfleeger, William L., Tularosa, NM
W7FGQ  Knaack, Rudolph H. Jr, Burien, WA
W7IV  Hyder, Harry R., Tempe, AZ
KA7LAO  Greely, Paul W., Ephrata, WA
N7LWQ  Marriott, Everett M. Jr, Astoria, OR
KD7PD  Small, Marvin L., Winnemucca, NV
W7PMN  Milligan, Robert K., Columbus, MT
W7PYD  Turner, Colin D., Culver, OR
� KY7Q  Walker, Edwin J., Sedro Wooley, WA
KK7RR  McCandless, Paul W., Cathlamet, WA
W7RTI  Stinger, Allen W., Carson City, NV
KD7SXV  Jeschke, Jon C., Randle, WA
N7WF  Greenwood, Jack W., Wolf Point, MT
WQ7Y  Curry, Irma M., Colville, WA
W8AHC  Campau, Philip F., Jackson, MI

K8BPQ  Russell, Vera W., Grand Blanc, MI
W8CEE  Smiley, Charles A., Dayton, OH
W8FLA  Polityka, Alex A., Allegan, MI
K8KSN  Foote, James F., Uhrichsville, OH
WA8LFZ  Wilkin, Frank D., S Charleston, WV
K8RED  Cline, James C., Beverly, OH
� W8STX  Haungs, John P., Cincinnati, OH
WA8TCH  Smith, Catherine L., Temperance, MI
KC8UXD  Kinzel, David L., Westlake, OH
KB8WBJ  Frederick, Todd A., Columbus, OH
W8WNT  Anderson, Roy S., Marquette, MI
WK8X  Wittmann, John W., Boynton Beach, FL
W9IBL  Dailey, Richard E. Sr, Fort Atkinson, WI
KC9IVY  Martin, Elwin, Bruce, WI
N9MUX  Marcheschi, Gene R., Orland Park, IL
K9PXU  Blick, Wayne J., Milan, IL
K9RCN  Kaiser, Ronald R., Chicago, IL
W9SFU  Ballard, Eugene T., Brownsburg, IN
NØBVK  Friday, Robert E., Shawnee Mission, KS
WAØFGV  Mower, Arthur M., Hot Springs, SD
NØIQS  Prall, John L., Hot Springs, SD
NØKJ  Miller, Elden E., Pittsburg, KS
� WØLI  Swearengen, Mark T., Monroe City, MO
KØRFL  Lund, Raymond F., McPherson, KS
KØSJU  Reed, Francis L., McPherson, KS
WØTVB  Haley, Neil J., Denver, CO
NØWU  Unruh, Wesley P., Lawrence, KS
� VE3KYR  Harrigan, James A., 
  Niagara Falls, ON Canada
NZ7X  Foss, Martin P., Guinayangan, Philippines
VP9KG  Trimingham, Thomas, Paget, Bermuda

Amy Hurtado, KB1NXO � Silent Keys Administrator � sk@arrl.org

COAST GUARD CW OPS REUNION
� The Coast Guard CW Operators Association 
10th annual reunion will be held in Mobile, 
Alabama September 17-21. The weekly “CW 
ZUT” Net (ZUT= Zeta Upsilon Tau “CW” 
Forever) will be held Saturday, September 21 
at 1600 UTC on 14,052 kHz. K7LF will be net 
control using the Association’s club call sign 
NR4DL. 

Active, retired or anyone that has served as 
a US Coast Guard CW operator, either shore or 
ship station, or has service as a CW operator in 
any other US military service, or as a commercial 
telegraph/CW operator, is encouraged and 
welcome to check in with Net Control. No 

formal exchange is required. NR4DL QSL/
Certificates will be issued to all who participate 
via self-addressed, stamped envelope to KL7IBT. 
— Andy Scharf, NØDLO

NOVEL SHOWS HAM RADIO 
CAPABILITIES
� The latest WWII novel by Newt Gingrich and 
William R. Forstchen (an alternative history, 
or, as they call it, “active history”), Days of 
Infamy, includes some good publicity for 
ham radio. The story involves the complete 
destruction of communications ability for the 
military after the Japanese attack of December 
7, 1941. Ham radio operators step up and 
provide the gear and expertise to reestablish 
radio links with surviving navy ships operating 
at sea and later with the Presidio Army base in 
San Francisco. — Jim Mulholland, KCØHVE, 
Denver, Colorado

QST congratulates…
� Frederick H. (Fritz) Raab, W1FR, of Burlington, 
Vermont, who was presented with the DeForest 
Audion Gold Medal at a banquet of the Veteran 
Wireless Operators Association in April. At 
the same event, John Curtis, K6KU, of Granite 
Bay, California, was presented with the Marconi 
Memorial Award Plaque for “his lifetime efforts 
of perfecting electronic circuits to generate Morse 
code as exemplified by the development of the 
Curtis Keyers.”

� ARRL member George Kirkpatrick, AB2UO, 
of N Syracuse, New York, who received the IEEE 
Aerospace and Electronics Systems Pioneer 
Award at an international conference held in 
Edinburgh, Scotland. He received the award for 
his development of monopulse techniques for 
radar systems. 
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August 1933
 The cover photo shows the tuned circuit of a simple 1750 Kc. rig, 

described in this issue.
 The editorial reports on the large consortium of Chicago-area ham 

clubs that has put together and is manning a ham radio exhibit as part 
of the World’s Fair, A Century of Progress. It also announces that new 
licensing regulations coming soon will preclude the need for a second, 
separate call sign for portable operation! Furthermore, it is expected 
that operator and station licenses will be combined in a single 
document.

 George Grammer, in “A Simple 1750-Kc. Auxiliary Transmitter,” 
describes a self-controlled rig using push-pull ’45 tubes.

 H. B. Allen, W3BJM, tells us how to use “New Pentagrid Tubes and 
Coil-Switching in the Amateur-Band Superhet.”

 In “‘Five-and-Ten’ Oscillator-Amplifier Transmitters,” D. A. Griffin, 
W2AOE, describes a push-pull TNT oscillator driving a push-pull 

amplifier — with two pair of type ’10 tubes.
 Managing Editor Clark Rodimon reports “Ten-Meter Band Hot!” as the 28.0 to 28.5 Mc. band 

is officially opened to all. 
 Thomas Leonard, W1AUJ, and Cal Hadlock, W1CTW, describe “The Tool-Box 56-Mc. 

Transceiver,” a hand-portable station with a new type of antenna system. 
 E. and C. Seiler, W8PK-W2EB, discuss “Automatic Overload Protection and Push Button 

Control.”
 A “Strays” item announces the wedding of ARRL’s Assistant Communications Manager 

Ev Battey, W1UE, and Miss Louise Hyneck. Congratulations to the newlyweds!

August 1958
 The cover shows a cathode ray facsimile display at W4JP, the 

University of Kentucky club station in Lexington.
 The editorial discusses League elections and the upcoming 10th 

ARRL National Convention, to be held in Washington, DC.
 Copthorne MacDonald, W4ZII/2, presents “A New Narrow-Band 

Image Transmission System,” with Part I discussing the principles of 
slow-scan picture reproduction.

 Using the newly developed receiving tubes that operate with 12 volts 
on the plate, Bill LaFarra, W5ZCC, describes his “Mobile Converter — 
No B Plus.”

 Because quite a few of our Novices have been getting FCC “pink 
slips” for harmonic radiation, Lew McCoy, W1ICP, talks about 
“80-Meter Loading without Harmonics.”

 Dave Geiser, W2ANU, discusses “Filtering and Shielding the 
Station Receiver.”

 Lew Abraham, W6FHR, tells about his “Safe Tower for a City Lot,” a 60-foot self-supporting 
tower.

 R. A. Thompson, W4SUD, puts the excellent and inexpensive WW II surplus 813 tube to 
work in “An All-Purpose 813 Amplifier.”

August 1983
 The cover photo shows Astronaut W5LFL, with the caption “How to 

work the first ham in space — page 50.”
 The editorial, “A Star is Born,” reports on the successful launch of 

AMSAT-OSCAR 10 — Phase IIIB has reached orbit!
 George Steber, WB9LVI, presents his thoughts on “High-

Resolution SSTV.”
 In “The Boom-Excited Beam Antenna,” Ed Pienkowski, W8BEB, 

tells how he gamma-matched his HyGain 204BA tribander’s boom 
(and the beam’s first director and reflector) to result in 10 MHz 
coverage — a novel approach!

 Jerry Pittenger, K8RA, tells us how to organize our homebrew 
projects, in “A Structured Engineering Approach to the Design and 
Construction of Electronic Equipment.”

 Elmer Wingfield, W5FD, presents “New and Improved Formulas for 
the Design of Pi and Pi–L Networks,” with special attention to the circuit Q.

 Doug DeMaw, W1FB, takes “A Beginner’s Look at RF-Power Measurement.”
 “Space Shuttle Columbia calling All Radio Amateurs,” by Bernie Glassmeyer, W9KDR; 

Peter O’Dell, KB1N, and Roy Neal, K6DUE, give us tips on how to contact W5LFL during his 
STS-9 flight.

 Steve Place, WB1EYI, reports on the “Birth of an Era — AMSAT-OSCAR 10.”
 A “Strays” photo made by W1YL shows the three young sons of Grover Conde, WA7USI, 

who secretly prepared for and passed their Novice exams as a surprise for Dad! The three 
new hams are Wally, KA7OMP; Andy, KA7OGQ, and “CQ,” KA7OGR.

75, 50, AND 25 YEARS AGO

Al Brogdon, W1AB � Contributing Editor

W1AW 
SCHEDULE
W1AW’s schedule is at the same local time through-
out the year. From the second Sunday in March to 
the fi rst Sunday in November, UTC = Eastern US 
Time  + 4 hours. For the rest of the year, UTC = 
Eastern US Time + 5 hours.
�  Morse code transmissions: Frequencies are 
1.8175, 3.5815, 7.0475, 14.0475, 18.0975, 
21.0675, 28.0675 and 147.555 MHz.
Slow Code = practice sent at 5, 71⁄2, 10, 13 and 
15 WPM.
Fast Code = practice sent at 35, 30, 25, 20, 15, 13 
and 10 WPM.
Code bulletins are sent at 18 WPM.
� W1AW Qualifying Runs are sent on the same 
frequencies as the Morse code transmissions. 
West Coast Qualifying Runs are also transmitted 
monthly. See “This Month in Contesting” in this 
issue for further details on the Qualifying Runs. 
Underline one minute of the highest speed you 
copied, certify that your copy was made without 
aid, and send it to ARRL for grading. Please include 
your name, call sign (if any) and complete mailing 
address. The initial certificate is available for a $10 
fee. Subsequent endorsement stickers are available 
for a $7.50 fee. 
� Digital transmissions: Frequencies are 3.5975, 
7.095, 14.095, 18.1025, 21.095, 28.095 and 
147.555 MHz.
Bulletins are sent at 45.45-baud Baudot and 
100-baud AMTOR, FEC Mode B. 110-baud ASCII 
will be sent only as time allows.
On Tuesdays and Fridays at 6:30 PM Eastern Time, 
Keplerian elements for many amateur  satellites are 
sent on the regular tele printer frequencies.
� Voice transmissions: Frequencies are 1.855, 
3.99, 7.29, 14.29, 18.16, 21.39, 28.59 and 
147.555 MHz.
� Notes: On Fridays, UTC, a DX bulletin replaces 
the regular bulletins. W1AW is open to visitors 
10 AM to  noon and 1 PM to 3:45 PM on Monday 
through Friday. FCC licensed amateurs may operate 
the station during that time. Be sure to bring your 
current FCC amateur license or a photocopy. In a 
communication  emergency, monitor W1AW for 
special bulletins as follows: voice on the hour, 
 teleprinter at 15 minutes past the hour, and CW 
on the half hour.
During 2008, Headquarters and W1AW are closed 
on New Year’s Eve Day and New Year’s Day 
(Dec 31 and Jan 1), Presidents Day (Feb 18), 
Good Friday (Mar 21), Memorial Day (May 26), 
Independence Day (Jul 4), Labor Day (Sep 1), 
Thanksgiving and the following day (Nov 27 and 
28) and Christmas (Dec 25). 
For more information, see www.arrl.org/w1aw.html.
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HAMSPEAK
The following are brief descriptions of Amateur 
Radio related terms found in this month’s issue 
of QST. More information on most can be found 
in The ARRL Handbook, or other specialized 
ARRL publications.1 See also www.arrl.org/
qst/glossary.html.

A 40 Meter CW/SSB Transceiver for 
the Homebrew Challenge
ARRL Homebrew Challenge — Competitive 

design exercise sponsored by the ARRL. 
 Announced in QST for August 2006. En-
trants had a year to design and construct a 
homemade voice and telegraph transceiver 
using generally available parts that could be 
purchased for $50.

Balanced modulator — Circuit used to ampli-
tude modulate a carrier, usually with an audio 
signal. The balanced configuration provides 
the resultant sidebands, but eliminates or at-
tenuates the carrier from the output.

Bandwidth — The difference between the 
highest and lowest frequency component of 
a signal waveform. 

Break-In (QSK) — A method of CW keying in 
which the system switches between transmit 
and receive between each code element. 

Chips — Vernacular for integrated circuits. De-
rived from the fact that ICs are constructed on 
“chips” or wafers of silicon.

CMOS — Complementary metal oxide semicon-
ductor. An integrated circuit logic family with 
particularly low power requirements. 

Crystal filter — Circuit composed of one or 
more resonant piezoelectric crystals, usually 
of quartz, that are used to form a frequency 
selective structure. 

Electret capacitor mic — Miniature microphone 
consisting of an integrated condenser element 
and amplifier circuit in a package the size of 
a kernel of corn.

Hartley configuration — Oscillator circuit with 
frequency established by parallel tuned circuit 
and feedback by a tap on the coil.

Junk box — Term used to describe an amateur’s 
collection of surplus parts generally saved 
for some future project. Junk is in the eye of 
the beholder.

Output spurs — Term describing spurious off 
frequency signals emitted by a transmitter.

Permeability tuned oscillator (PTO) — Vari-
able frequency oscillator in which the operat-
ing frequency is adjusted by changing the 
inductance of the frequency determining tuned 
circuit. This is generally accomplished by a 
metal slug that moves in and out of a coil by 
the action of a lead screw. The change in fre-
quency with rotation can be much more linear 
than with most capacitor tuned oscillators.

The Doctor is IN
BNC connector — A type of coaxial cable 

connector that is a good size for cables of the 

RG-58 size (in the 1⁄4 inch diameter range). It 
is characterized by similar, but smaller, mating 
surfaces to the type N, and a bayonet type 
locking ring.

Folded dipole — Multiple wire antenna in 
which the transmission line is connected to 
the center of one wire and the other wires are 
interconnected at the ends. The input imped-
ance of the antenna goes up with the square 
of the number of wires. Thus a two-wire folded 
dipole in free space (see Figure) would have 
an impedance of 72 × 22 = 288 Ω a close 
match to 300 Ω TV type twinlead. 

Ground rod — Usually steel with copper plating 
rod, typically 6 to 8 feet long, driven into the 
soil to provide a ground connection.

Lightning arrestor — Device generally con-
nected to a transmission line that is designed 
to arc in the presence of abnormally high 
voltages. The arc reduces the resulting line 
voltage (hopefully) reducing damage to the 
connected equipment.

Loading coil — An inductor inserted into an 
antenna to make it electrically longer.

Radials — Wires or rods that extend out from 
a central hub. They are often used as either 
a ground system, by burying them under 
ground, or as an elevated electrical ground 
by making them resonant, typically at 1⁄4 λ 
length each.

RF ground — Connection arrangement in-
tended to provide 
a low impedance 
to radio frequency 
signals to avoid RF 
voltage on equip-
ment chassis and 
cabinets. Often a connection to Earth ground, 
but other arrangements are possible.

Type N connectors — Constant impedance co-
axial connector similar in size to the so-called 
UHF series. The type N provides a waterproof 
connection, is usable into the microwave 
region and provides a shield connection not 
dependent on coupling ring tightness.

Vertical antenna — Antenna in which the elec-
tric field is perpendicular to the Earth. Typically, 
the antenna elements are also vertical.

Down Periscope — The Remote 
Mobile Antenna Lowering System
Dayton Hamvention — Amateur Radio operator 

gathering in Dayton, Ohio occurring on the 
third weekend in May each year. Considered 
the largest such gathering, it draws partici-
pants and vendors from around the world. See 
www.hamvention.org for more information.

Inverter — Device for converting dc power to ac. 
Early inverters used dc motors to drive rotary 
ac generators. Modern invertors use the dc to 
drive a solid state oscillator circuit.

Keeping Your HF Signal Where It 
Belongs
Carrier frequency — The nominal frequency of 

a transmitted signal. In most applications it is 
modulated to add information, resulting in side-
bands. For SSB, the carrier is eliminated at the 
transmitter and reinserted at the receiver.

Key click — Spurious transmitted signal result-
ing from keying a CW transmitter with too fast 
a pulse rise or fall time. The sharp transitions 
result in unneeded extra wide bandwidth that 
can interfere with other users.

Modulation — The process by which informa-
tion content is applied to radio carrier by 
varying the amplitude, frequency or phase 
of the signal.

Splatter — Similar to key clicks but for voice 
transmission. Excessive modulation can result 
in distortion that produces additional side-
bands that are outside the normal channel. 

WWV — Time and frequency standard radio 
station operated by the US National Institute 
of Standards and Technology (NIST). WWV 
broadcasts in the shortwave spectrum at 5, 10, 
15, 20 or 25 MHz. See tf.nist.gov/stations/
wwv.html for more information.

Obtaining Good Ground
Counterpoise system — Structure of wires or 

rods, often buried, designed to provide a low 
impedance ground.

Exothermic welding — A highly effective and 
easy to implement method of joining copper 
or copper and steel grounding conductors 
using a chemical reaction to weld the pieces 
together. See www.erico.com for more 
information.

Ground rod — Usually steel with copper plating 
rod, typically 6 to 8 feet long, driven into the 
soil to provide a ground connection.

National Electrical Code — A standards docu-
ment owned by the National Fire Protection 
Association describing recommendations for 
safe electrical wiring. The NEC does not in 
itself have the force of law; however, adher-
ence is a requirement of many municipal and 
state building codes. See www.nfpa.org for 
more information.

NEMP (nuclear electro magnetic pulse) — 
High energy (typically 50 kV/m peak field 
intensity), fast rise time signal that results from 
a nuclear detonation above the atmosphere. 
There are few of the lower altitude nuclear 
effects; however, unprotected electronic equip-
ment over a whole continent are subject to 
destruction due to the resulting signals picked 
up on wiring.

Voltage gradient — Change in voltage with 
distance. The magnitude of the change deter-
mines the potential difference between points 
along the gradient.

Pocket dBm RF Power Meter
Aircraft band — In this context, refers to air to air 

and air to ground VHF voice radios operating 
in the range of 118 to 137 MHz. 760 channels 
of 25 kHz bandwidth are defined for use with 
AM voice modulation.

dBm — Decibels with respect to a milliwatt 
reference. 0 dBm is 1 mW, and 30 dBm is 
1000 mW or 1 W.

1The ARRL Handbook for Radio Communica-
tions, 2008 Edition. Available from your ARRL 
dealer or the ARRL Bookstore, ARRL order no. 
1018. Telephone 860-594-0355, or toll-free in 
the US 888-277-5289; www.arrl.org/shop/; 
pubsales@arrl.org.
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$25.
mfr coupon

with FREE
YSK-8900

$10.
mfr coupon

$50.
mfr coupon

with FREE
YSK-857

$10.
mfr coupon

with FREE
YSK-7800

$100.
mfr coupon

FT-2000

$250.
mfr coupon

$70.
mfr coupon

$200.
mfr coupon

FT-2000D

$40.
mfr coupon

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-150
2M Handheld

• Direct Keypad Entry
• 5w output
• 209 memories
• Ultra Rugged
Call Now For Special Pricing!

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-7800R  2M/440 Mobile

• 50w 2m, 40w on 440mHz
• Weather Alert
• 1000+ Mems
• WIRES Capability
• Wideband Receiver (Cell Blocked)
Call Now For Your Low Price!

FT-60R
• 2m/440 HT
• 5W  Wide-band receive
• CTCSS/DCS Built-in
• Emergency Auto ID
Low Price!

FT-450AT  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
®

VX-3R  2M/440 HT

• Ultra-Compact Dual-Band HT
   w/ Wide band RX
• 1.5W RF out 2m/ 1w RF out 440
• WiRES Compatible
• 1000 Memory channels
• AA Battery compatible
   w/Optional FBA-37
Call For Low Intro 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
(800) 854-6046
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(800) 854-6046
Dan, K6DN, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Leon, W7AD, 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, N5EHP, Mgr.
denver@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of I-17
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
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

HRO Specials & Yaesu
coupons good thru 7/31

1 2  S T O R E  B U Y I N G  P O W E R
MU-Tuning Kit $100 Coupon

DMU-2000 $200 Coupon
– SPECIAL OFFER! –

*Double these coupons
when purchased

with FT-2000
or FT2000D!!

* May 1 –
Jul 31

+ FREE
extra
FNB-64
battery



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
(800) 854-6046
Eric, K6EJC, Mgr.
Magnolia between   
S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA  
2210 Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA  
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA  
510 Lawrence Exp. #102
94085
(408) 736-9496
(800) 854-6046
Dan, K6DN, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE 
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.13 1/4 mi., So. I-295
delaware@hamradio.com

PORTLAND, OR  
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Leon, W7AD, 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 N5EHP, Mgr. 
denver@hamradio.com

PHOENIX, AZ  
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of I-17
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
Chuck, N1UC, Mgr.
Exit 1, I-93;  
28 mi. No. of Boston
salem@hamradio.com

WORLDWIDE DISTRIBUTION
®

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 When connected to an external GPS. F Icom 
rebate promotion offers guaranteed through September 30, 2008. Purchase must be made from HRO between 07/01/08 and 9/30/08. Contact HRO for details. 
© 2008 Icom America Inc. QST AUG 08. The Icom logo is a registered trademark of Icom Inc. 50026

IC-7800 All Mode Transceiver

IC-756PROIII All Mode Transceiver

6M  
 

 

operation & NEMA compatible GPS interface 
CTCSS/DTCS encode/decode w/tone scan

IC-91AD  

Full dot matrix LCD

the ID-800H mobile 

IC-2820H 

IC-T90A Triple Band Transceiver 
Wide-band 

 
Dynamic 

Memory Scan (DMS)

decode w/tone scan  

$200 
INSTANT 

SAVINGS!

F

          IC-V82 2M Transceiver

D-STAR 
format digital operation features 
include callsign calling, up to 20 
character text message, & position 
exchange*3 

in a sport version and a 70CM version 
(IC-U82)

IC-V8000 2M Mobile Transceiver

 

memories 

IC-706MKIIG All Mode Transceiver     
P  

 
 

IC-718 HF Transceiver

register  

 
 

   
CTCSS & DTCS Encode/Decode w/tone scan

ID-800H
Digital Dual 
Band Mobile

IC-2200H 2M Mobile Transceiver

IC-746PRO All Mode 160M-2M

Digital Dual Band 
Transceiver

D-STAR
COMPATIBLE

D-STAR
UPGRADEABLE

D-STAR
UPGRADEABLE

$20 
ICOM 

REBATE!

F

$20 
ICOM 

REBATE!

F

$10 
 ICOM 

  REBATE!

F

$10 
 ICOM 

  REBATE!

F

D-STAR
COMPATIBLE

$20 
ICOM 

REBATE!

F

Dual Band 
FM Transceiver

$50 
INSTANT 

SAVINGS!

F

IC-7700 Transceiver. The Contester’s Rig

 

1304 alphanumeric 
memories Dualwatch capability 
Submersible*** Optional GPS speaker 
Mic HM-175GPS

IC-92AD
Digital 

Dual Bander

World’s 

LARGEST HAM 

RADIO INVENTORY

 in stock for quick 

delivery

  #1
in Customer

Service

D-STAR
READY

$300 
INSTANT 

SAVINGS!

F

DISCOVER THE POWER OF DSP WITH ICOM!

D-STAR
UPGRADEABLE

 

D-STAR

EXPERTS!

DSP
INSTALLED

Included with 

your purchase

F
$50 
MAIL IN 

REBATE!

F

 SEPARATION KIT

RMK-706
Included with your 

purchase

F

$50 
ICOM 

REBATE!

F

 POWER SUPPLY

PS-125
Included with your

 purchase

F

$50 
 ICOM 

  REBATE!

F

 SEPARATION KIT

RMK-7000
Included with your 

purchase

F
$200 

INSTANT 

SAVINGS!

F
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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 Blvd, 91506
(818) 842-1786
(800) 854-6046
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(800) 854-6046
Dan, K6DN, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Leon, W7AD, 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, N5EHP, Mgr.
denver@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of I-17
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
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

TS-480AT/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!

RC-D710
• Standalone 1200/9600 bps TNC
   w/ APRS firmware
• Transforms TM-V71A to Functionality of TM-D710A
   when combined with Optional PG-5J adds APRS/TNC
   to TM-D700A/G707A/V7A/732A/733A/255A/455A
Call Now For Your 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

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!

1 2  S T O R E  B U Y I N G  P O W E R

* Kenwood Coupons Expire 9-30-08

$180.
Kenwood

Coupon
*

$80.
Kenwood

Coupon
*

TS-2000

$150
Kenwood

Coupon
*

TS-2000X
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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

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"

IC-R20 Wide Band Receiver

• Wide RX .150–3304 mHz*
• SSB, CW, AM, FM, WFM
• 32mb digital recorder
• 1,000 memories
• VSC  • 100 ch/sec. scanning

IC-R3 Wide Band Receiver

• 500 kHz - 2.45 GHz*
• 450 Alphanumeric Memories
• CTCSS w/Tone Scan
• 4 Level Attenuator
• Telescoping Antenna
w/BNC Connector
• Lithium Ion Battery
• 2” Color TFT Display
• Audio/Video Output
• Four Way Action Joystick
• PC Programmable w/Optional
  Cable & Software
(Limited Availability)
*cell bands blocked
*816-901.995 MHz blocked; unblocked versions
available to FCC approved users.  FM video range
for the IC-R3 is 900-1300 MHz & 2250-2450 MHz

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

IC-R5 Wide Band Receiver

• Wide RX .150–3309 mHz*
• 1250 memories
• Alphanumeric labels
• DMS scan
• AM, FM, WFM

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
(800) 854-6046
Eric, K6EJC, Mgr.
Magnolia between
   S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA
2210 Livingston St., 94606
(510) 534-5757
(800) 854-6046
Mark, WI7YN, Mgr.
I-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA
5375 Kearny Villa Rd., 92123
(858) 560-4900
(800) 854-6046
Tom, KM6K, Mgr.
Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085
(408) 736-9496
(800) 854-6046
Dan, K6DN, Mgr.
So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)
1509 N. Dupont Hwy., 19720
(302) 322-7092
(800) 644-4476
Rick, K3TL, Mgr.
RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223
(503) 598-0555
(800) 854-6046
Leon, W7AD, 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, N5EHP, Mgr.
denver@hamradio.com

PHOENIX, AZ
1939 W. Dunlap Ave., 85021
(602) 242-3515
(800) 444-9476
Gary, N7GJ, Mgr.
1 mi. east of I-17
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
Chuck, N1UC, Mgr.
sales@hamradio.com
Exit 1, I-93;
28 mi. No. of Boston
salem@hamradio.com

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!

1 2  S T O R E  B U Y I N G  P O W E R

*good
thru

9/30/08

*good
thru

9/30/08

$20.
mail-in
rebate*

$10.
mail-in
rebate*



ORDER NOW!

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!

We will beat any competitor’s prices on similar models!

Radio Interface Cables

TIG-SL-CAB4R 4-pin round mic connector..............$14.95
TIG-SL-CAB8R 8-pin round mic connector..............$14.95
TIG-SL-CABRJ1 RJ-11 mic connector ......................$14.95
TIG-SL-CABRJ4 RJ-45 mic connector.......................$14.95
TIG-SL-CAB5PD 5-pin DIN.........................................$14.95
TIG-SL-CAB8PD 8-pin DIN.........................................$14.95
TIG-SL-CAB13I 13-pin DIN Icom .............................$19.95
TIG-SL-CAB13K 13-pin DIN Kenwood .......................$19.95
TIG-SL-CAB6PM 6-pin mini-DIN.................................$14.95
TIG-SL-CABNC Unterminated cable............................$7.95

Heavy Duty Verticals 
Why Pay More??

PSK-31
SSTV

ENJOY THE FUN 
OF DIGITAL

COMMUNICATIONS!

RTTY& More

A Complete Digital Solution for Less 
• Easiest installation and setup—Macintosh or PC
• Just plug in two cables
• Software CD ROM included
• Comprehensive & easy to follow instructions
• Buit-in low noise sound card
• USB port powered
• Works with ALL radios
• Uses Mic, Data, or Accy port
• Supports all sound card digital and voice modes
• Requires radio interface cable, sold separately below

We will beat any competitor’s prices!

Ground Strap 
Assemblies
• Three widths available in various lengths
• Ground your rig for RFI and lightning protection
• Ideal for vehicle noise reduction with mobile systems,
ground radial plate or balun to antenna

• Preassembled with lugs for both #10 and 1/4" bolt sizes
1/2" Wide Assemblies
DXE-TCB05-RT01 #10 ring lugs, 1' ...........................$6.59
DXE-TCB05-RT03 #10 ring lugs, 3' ...........................$7.19
DXE-TCB05-RT05 #10 ring lugs, 5' ...........................$7.95
DXE-TCB05-RT10 #10 ring lugs, 10' .........................$9.95
DXE-TCB05-RT18I 1/4" ring lugs, 18" .........................$8.40
DXE-TCB05-RT24I 1/4" ring lugs, 2' ...........................$8.75
DXE-TCB05-RT36I 1/4" ring lugs, 3' ...........................$9.35
3/4" Wide Assemblies
DXE-TCB075-RT18I 1/4" ring lugs, 18" .........................$9.10
DXE-TCB075-RT24I 1/4" ring lugs, 2' ...........................$9.45
DXE-TCB075-RT03 1/4" ring lugs, 3' .........................$10.05
1" Wide Assemblies
DXE-TCB10-RT01 1/4" ring lugs, 1' .........................$10.49
DXE-TCB10-RT18I 1/4" ring lugs, 18" .........................$9.75
DXE-TCB10-RT24I 1/4" ring lugs, 2' .........................$10.55
DXE-TCB10-RT03 1/4" ring lugs, 3' .........................$11.69
DXE-TCB10-RT05 1/4" ring lugs, 5' .........................$13.95
DXE-TCB10-RT10 1/4" ring lugs, 10' .......................$17.95

6063 Aluminum Tubing
• High strength Type 6063-T832 drawn aluminum tubing
• Sections with 0.058 inch wall thickness are perfect for 
telescoping antenna elements

• Most sizes are pre-slit on one end for element clamps
• Available in 3 and 6 foot lengths
Aluminum Tubing, 0.058" Wall, 3 Foot Length
Part Number Diameter/End Type Price Cost/Foot
DXE-AT1240  0.375", no slit ..............$2.70 ......$0.90
DXE-AT1241  0.500", one end slit .....$3.30 ......$1.10
DXE-AT1242  0.625", one end slit .....$3.60 ......$1.20
DXE-AT1243 0.750", one end slit .....$3.90 ......$1.30
DXE-AT1244  0.875", one end slit .....$4.20 ......$1.40
DXE-AT1245  1.000", one end slit .....$4.50 ......$1.50
DXE-AT1246  1.125", one end slit .....$4.95 ......$1.65
DXE-AT1247 1.250", one end slit .....$5.55 ......$1.85
DXE-AT1248 1.375", one end slit .....$6.15 ......$2.05
DXE-AT1249 1.500", one end slit .....$6.75 ......$2.25
DXE-AT1250 1.625", one end slit .....$7.65 ......$2.55
DXE-AT1251 1.750", one end slit .....$8.40 ......$2.80
DXE-AT1252 1.875", one end slit .....$9.15 ......$3.05
DXE-AT1253 2.000", one end slit .....$9.90 ......$3.30
DXE-AT1254 2.125", one end slit ...$11.40 ......$3.80
Aluminum Tubing, 0.058" Wall, 6 Foot Length
Part Number Diameter/End Type Price Cost/Foot
DXE-AT1189 0.375", no slit ..............$5.40 ......$0.90
DXE-AT1205 0.500", one end slit .....$6.60 ......$1.10
DXE-AT1206 0.625", one end slit .....$7.20 ......$1.20
DXE-AT1207 0.750", one end slit .....$7.80 ......$1.30
DXE-AT1208 0.875", one end slit .....$8.40 ......$1.40
DXE-AT1209 1.000", one end slit .....$9.00 ......$1.50
DXE-AT1210 1.125", one end slit .....$9.90 ......$1.65
DXE-AT1211 1.250", one end slit ...$11.10 ......$1.85
DXE-AT1212 1.375", one end slit ...$12.30 ......$2.05
DXE-AT1213 1.500", one end slit ...$13.50 ......$2.25
DXE-AT1214 1.625", one end slit ...$15.30 ......$2.55
DXE-AT1215 1.750", one end slit ...$16.80 ......$2.80
DXE-AT1216 1.875", one end slit ...$18.30 ......$3.05
DXE-AT1217 2.000", one end slit ...$19.80 ......$3.30
DXE-AT1218 2.125", one end slit ...$22.80 ......$3.80
Aluminum Tubing, 2.000" Diameter, 0.125" Heavy Wall
Part Number Length/End Type Price Cost/Foot
DXE-AT1255 3', no slit ...................$14.85 ......$4.95
DXE-AT1204 6', no slit ...................$29.70 ......$4.95
All Stainless Steel Element Clamps
DXE-ECL-060 0.375" to 0.875"...................$1.80
DXE-ECL-10SS 0.500" to 1.000"...................$1.90
DXE-ECL-16SS 0.750" to 1.500" ...................$1.90
DXE-ECL-20SS 0.810" to 1.750"...................$1.40
DXE-ECL-24SS 1.060" to 2.000"...................$1.49
DXE-ECL-32SS 1.560" to 2.500"...................$1.49
DXE-ECL-44SS 2.310" to 3.250"...................$1.95
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Fast Taper - 2 1/8" to 3/8"
160 to 10m Multi-Band Vertical
• Thick stainless steel tilt base
• 6063 T832 corrosion-resistant 
aircraft aluminum tubing and stainless steel hardware

• 43 ft. optimal length vertical radiator 
• Easy tuning design—correct length and taper
• No coils or linear loading elements 
• Requires DXE-BAL050-H10-AT Balun for multi-band use 
with your wide range tuner

DXE-MBVE-1..........................................ONLY$299.50
DXE-GUY400-KIT  Guying Kit.....................................$47.95

Fast Taper - 2" to 1/2" 80m and up Multi-Band Vertical
DXE-MBVE-2 ............................................................$279.50

High Performance 40m Vertical  
DXE-40VA-1 .............................................................$249.50

Fast Taper - 2" to 1/2" High Performance 40m Vertical   
DXE-40VE-1 .............................................................$259.50

Fast Taper - 2" to 1" High Performance 30m Vertical   
DXE-30VE-1 .............................................................$229.50

Fast Taper - 2 1/8" to 3/8" 60m Vertical Antenna  
DXE-60VE-1P ...........................................................$349.50

THUNDERBOLT™ - 2 1/8" to 1 1/2"  160 to 10m 
Multi-Band Vertical, includes Balun
DXE-MBVA-1P..........................................................$449.50
DXE-GUY400-KIT Guying Kit......................................$47.95

THUNDERBOLT™ - 2 1/8" to 1 1/2" 75/80m 
Vertical Antenna 
DXE-80VA-3 .............................................................$499.50
DXE-GUY400-KIT Guying Kit......................................$47.95

THUNDERBOLT™ - 2 1/8" to 1 1/2" 60m Vertical Antenna 
DXE-60VA-1P...........................................................$349.50
DXE-GUY400-KIT Guying Kit......................................$47.95

Accessories 
DXE-RADP-1P Radial Plate with  20 stainless 

bolt sets.................................$54.50
DXE-363-SST Bulkhead Grounded 

Cable Connector ......................$6.95
DXE-BAL050-H10-AT 5kW/10kW SSB Balun ..........$114.95
DXE-VFCC-BRKT Insulated Balun Mount ..........$14.95
DXE-CAVS-2P V-Saddle Clamp for 

DXE-VFCC-BRKT ...................$10.95

ANTENNAS CAN BE SHIPPED 
WORLDWIDE AT LOW COST!
Ask for a quote.

Telescopic Aluminum Mast
• 64 ft. slow taper from 2" O.D. base to 3/4" O.D. top
DXE-AT-MAST...........................................$194.50

Low Loss Coax Cable Assemblies
• All connectors are soldered, not crimped
• Connectors have silver plated body and 
barrel with center Teflon® dielectric

• Highest quality Belden coaxial cable is used
• All cable assemblies are high voltage tested 
to handle full rated power

• Watertight seal between connectors and coax
• Call to order custom cable/connector assemblies
See DXEngineering.com for complete information! 
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BUILD YOUR
OWN ANTENNAS!

Insulated Vertical Base Assemblies
for 2" O.D. Antenna Masts
Standard Base
• Tilt Base optional
• Two DXE-CAVS-1P mounting clamps required to 
attach base to mounting post

DXE-VE-BASE....................................... $99.50
DXE-CAVS-1P V-Saddle Clamp..........$8.95
DXE-TB-3P Tilt Base Assembly...$62.50
Heavy Duty Base
• Tilt Base included
• Two DXE-CAVS-2P mounting clamps required to attach 
base to mounting post

DXE-VA-BASE..............................................................$149.50
DXE-CAVS-2P V-Saddle Clamp..........................$10.95

$9950

$29950
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Current Baluns and 
Feedline Current Chokes
• 5, 10 and 10 kW+ Baluns and 
Current Chokes 

• High efficiency, low loss—W8JI design
• All standard ratios available
Feedline Current Chokes
• Reduce RFI and pattern distortion
Starting at just $69.95 for FCC050-H05-A

Remote Antenna Switches
• Best SWR and port isolation 
on the market!

• Weatherproof, welded stainless 
steel housing for best RF shielding

• 8-position switch, controller included
• Better than 1.1:1 SWR below 30 MHz
5 kW Key-Down RF Switch
• Better than 70 dB of port-to-port 
isolation

RR8-HP-P .............................................$375.00
10 kW Key-Down RF Switch
• Better than 60 dB of port-to-port isolation
RR8-SD-P .............................................$495.00

17m 
Add-On Kit 
• Full band under 
1.5:1 SWR

• Minor adjustments 
for other bands

• Simple installation
• 850W SSB/CW
power rating

Patent Pending

DXE-AOK-17M 17m add-on kit for BTV.................$49.95

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:
0808QS

Order by 2:00 pm ET for Same-Day Shipping

Prices effective through September 15, 2008

VERTICALS ON SALE

MAXI-CORE™

DXERS 1ST CHOICE!

HUSTLER BTV 
ADD-ONS

Receive Antenna 
Phasing Controller
Combine two identical receiving antennas 
to create a directional pattern—enables you to adjust the 
antenna pattern as if you were moving your antennas 
Special Features 
• Exceptional dynamic range—nearly 1000 times (30dB)
better than nearest competitor 

• Phasing is voltage controlled allowing precise resetting 
of phase 

• Phasing rotates more than 360 degrees with smooth control 
• Built-in two channel, voltage controlled attenuator system 
• Low noise, high dynamic range amplifiers 
• Vastly superior dual channel complementary phasing system 
• Very low noise floor 
• Separate controls for reversing channel and phase 
• Works on all modes, 300 kHz to 30 MHz 
• Provides power for external active antennas 
• Input for mute on transmit
DXE-NCC-1 Receive Antenna Variable Phasing 

Controller...........................................$495.00

Universal 
Wire Antenna 
Hardware Kit

• Multi-purpose center-T and 
end insulators to create 
many types of wire antennas

• Create single band, 
multi-band, multi-frequency 
and folded dipole antennas

• Easy solder-free construction
• Works with DX Engineering’s 

300 Ω ladder line for both the feed and elements
• Use with doublet, inverted-V, off-center fed, Zepp, long wire, 

rhombic, V-beam, and loop antenna configurations
• Kits available for coax or ladder line feed
• Center-T attaches to all DX Engineering baluns, 

including the new lightweight DXE-BAL050-H05-A
• All connections are visible for increased reliability
DXE-UWA-KIT Universal Wire Antenna Hardware Kit,

no Coax Adapter ............................$17.95
DXE-UWA8X-KIT Universal Wire Antenna Hardware Kit 

with coax attachment and strain relief 
for use with RG-8X........................$29.95

DXE-UWA213-KIT Universal Wire Antenna Hardware Kit 
with coax attachment and strain relief 
for use with RG-213 ......................$32.95

EZ-BUILD™

HIGH PERFORMANCE
ANTENNA COMPONENTS

Thick, Laser Cut  
Stainless Steel
Tilt Base
• Patent pending cam action allows

you to easily raise or lower 
DX Engineering, Hustler, Hy-Gain, 
or Butternut for tuning, weather or 
CC&R accommodation.

DXE-TB-3P For Hustler BTV 
verticals ....................$62.50

DXE-TB-4P For DX Engineering 40VA-1, 
Butternut, most Hy-Gain 
1/4-wave verticals.....$87.50

Stainless Radial 
Plate with Coax Attachment
Makes radial attachment a snap!
• Fits 2" pipe, 4x4 and 6x6 posts
• 0.125" thick 304 stainless steel
• Accommodates up to 120 radials
• Patented high current coax connection to radials
DXE-RADP-1P Complete with 20 stainless bolt 

sets................................................$54.50
DXE-RADP-1HWK 20 sets of 1/4" stainless hardware ...$7.50
DXE-CAVS-2P Stainless Saddle Clamp for attachment 

to round tube 1.0" to 2.0" O.D. ......$10.95
DXE-363-SST Silver/Teflon® bulkhead connector...$6.95
DXE-VFCC-H05-A Vertical Feedline Current Choke.....$94.95
NEW—Biodegradable Anchor Pins
DXE-RADW-500KBD Radial Wire Kit, 500 feet of wire, 

20 lugs, 100 anchor pins..............$61.90
DXE-RADW-1000KBD Radial Wire Kit, 1000 feet of wire, 

40 lugs, 200 anchor pins............$123.95
DXE-STPL-100BD Radial Wire Anchor Pins, 

100-pack.......................................$16.00

Shown with optional
DXE-363-SST and
DXE-SAD-200A

STAINLESS STEEL—WON’T
DISSOLVE LIKE ALUMINUM!

ONE MAN TILT OVER
Patent Pending

Time Variable 
Sequencer Unit
• Protect receiver front end, preamplifiers, linear amplifiers, 
or other sensitive equipment from damage due to improper 
switching during the receive/transmit transition

• Five outputs tied to the CW keying or push-to-talk (PTT) lines 
each have adjustable delay from 0-30 ms in 2 ms increments 

• Side-tone generator follows input of keyer, not transmitter
• Supports full CW break-in
• Ideal for protecting DXE-ARAV-2 or DXE-ARAH-2 
Active Antennas from RF damage

DXE-TVSU-1 Time Variable Sequencer Unit .............$159.95

Hustler BTV 
Direct Coax 
Attachment
All Stainless

$1995

Best Antenna Value Anywhere!

DX Engineering now stocks 
replacement parts for all BTV antennas
Easiest assembly and tuning of any multi-band vertical!
4BTV (10, 15, 20, 40m)............................$114.95
5BTV (10, 15, 20, 40, & 75-80m).............$149.95
6BTV (10, 15, 20, 30, 40, & 75-80m).......$174.95
DXE-8X19-RT Coax Jumper Cable to BTV Base........$16.95
DXE-A0K-DCF SO-239 Add-On Kit for BTV Base.......$19.95
DXE-CBC-8XU2 Jumper, Radial Plate to DCF...............$18.99

60m 
Add-on Kit 
• 60m coverage for Hustler BTV series antennas
• Operates across the complete 60m band
• SWR of 1.5:1 or less
• Includes new capacitive compensator
• Retains all bands at peak performance
DXE-AOK-60M 60m Add-on Kit for Hustler BTV..........$69.95

Electronically Rotatable 
Receive Antenna System
• Hear weak stations by nulling a 
strong station on the same frequency

• Two-antenna alternative to RFS-Series 
Receive Four-Square Antenna 

• Null out a single noise source from the opposite direction 
• HF Amateur Radio, SWL or Broadcast AM DX reception 
• Excellent directional receiving performance from 
500 kHz to 15 MHz (usable from 300 kHz to 30 MHz) 

• System includes DXE-NCC-1 Variable Phasing Controller 
and 2 high-quality DXE-ARAV2-type active receive antennas 

• Can be installed in most back yards—only 9 ft. tall
DXE-AAPS-1P Active Antenna Phasing System with 

Controller ..........................................$995.00

HEAR THE WEAK ONES!

Active Receive Antenna
• Now available with relay protection from 
transmitter overload when used with TVSU-1

• Weak signal sensitivity rivals full size antenna
• Operates from 100 kHz to 30 MHz
• Excellent strong signal handling with 
+30 dBm output third order intercept

• Easy installation
• Available in vertical or dipole configuration
DXE-ARAH-1P Horizontal Configuration....................$259.00
DXE-ARAV-1P Vertical Configuration ........................$229.00
DXE-ARAH2-1P Horizontal Configuration 

with relay...........................................$289.00
DXE-ARAV2-1P Vertical Configuration with relay........$259.00

HAM-SWL
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LDG Electronics, Inc.
1445 Parran Road

St. Leonard, MD 20685
Phone 410-586-2177

Fax 410-586-8475

AT-200Pro
The AT-200 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 a function key on the front panel allows you to access data such as mode and 
status. All cables included. Suggested Price $249

Z-100
Designed from the ground up to provide 100 watt power handling in a small, lightweight 
package. Perfect for portable as well as sitting on your desk in your shack! The Z-100 
will tune with 0.1 to 125 watts (50 watts on 6 meters), making it an excellent choice for 
almost any radio or operating style. Backpackers and QRP operators will appreciate the 
latching relays. Power can be removed from the tuner once you have tuned. Additionally, 
when it’s not tuning, it draws nearly zero amps. Suggested Price $149

AT-100Pro
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, allowing you to switch instantly between two antennas. The AT-100Pro 
requires just 1 watt for operation, but will handle up to 125 watts. All cables included. 
Suggested Price $219

Z-11Pro 
The original portable Z-11 was one of LDG’s most popular tuners, accompanying adventurous 
hams to their backyards, or to the ends of the earth. Now meet the Z-11Pro, 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. 

“With 8,000 memories in LDG’s exclusive “3-D Memory” array, the Z-11Pro 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. All cables included. Suggested Price $179

AT-897 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-897 Autotuner mounts on the side of your FT-897 just like the original 
equipment. We even added the ability to mount the “feet” on the side of the tuner so 
when you’re transporting your rig by the handle, you can safely set it down and not 
worry about scratching the case. The AT-897 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

AT-7000
The AT-7000 is the ideal tuner for IC-7000 & other Icom Radios: Covers all frequencies 
from 1.8–54 MHz (including 6 meters), and will automatically match your antenna. 
Requires just 0.1W for operation, but will handle up to 125W (100 W on 6 m), making 
it suitable for everything from QRP (IC- 703 Plus) to a typical 100 W Icom transceiver. 
All cables included. Suggested Price $169

radio not included

radio not included

Call or visit your favorite dealer today! 
Visit www.ldgelectronics.com for a complete dealer list.

The #1 Line of Autotuners

NEW! AT-1000Pro
Building on the success of the AT-1000, LDG Electronics has refined and 
expanded its 1KW tuner. The AT-1000Pro has an Automode that automatically 
starts a tuning cycle when the SWR exceeds a limit you set. Other features 
include:

• Operates at any power level between 5 and 1,000 watts peak. RF Relay 
protection software prevents tuning at greater than 125 watts.
• 2 Antenna connections
• Tunes from 1.8 to 54.0 MHz (inc. 6 meters)
• Tuning time usually under 4 seconds, transmitting near a frequency with 
stored tuning parameters, under 0.2 seconds. 
• 2000 memories.
• All cables included. 

Suggested Price $599
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Possibly the most important UK
wireless traffic in World War II was
handled by a unit formed in 1938 as
part of the communications division of
Britain’s Secret Intelligence Services
(SIS). The Secret Wireless War offers
a history of the SIS, its growing use of
wireless in the 1930’s, its involvement
in the dissemination by wireless of
Enigma (Ultra) intelligence, and a
whole range of secret uses of wireless
as part of the successful prosecution of
the war.
The Secret Wireless War documents
the personal tales of those who were
part of this most secret of units, and
events that helped to win the war:
secret agents abroad, wireless
operators handling “Ultra” and agent’s
traffic, wireless engineers, interceptors,
and administrators; the story of
Churchill’s personal wireless operator;
a fleet of 70+ Packard motor cars and
converted Dodge ambulances used as
mobile wireless stations; and hams
listening to the Abwehr (German secret
service) and the Gestapo.
This is an extraordinary story that
includes hams among those patriots
that undoubtedly helped the allied war
effort.
194 illustrations including pictures of
secret agent’s wireless sets! 422
pages, high-quality paper, hardback.
Published by UPSO Limited (UK).

QST 12/2007

ARRL
225 Main Street, Newington, CT 06111 USA
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

The Secret
Wireless War

ARRL Order No. 9437
Only $54.95*

*shipping: $11 US (ground) / $16.00 International

“There never was,
in the whole
history of wireless,
a bigger role for
the amateur
wireless
enthusiast.”

—author
Geoffrey Pidgeon



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

$399.99

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 G5, Peet Bros Utimeter WX Station & EchoLink® ready

$599.99

WWhheenn  iinn  LLaass  VVeeggaass  bbeett  oonn  tthhee  ssuurree  ddeeaall..
SSttoopp  iinn  aatt  oouurr  ssttoorree  aanndd  cchheecckk  oouutt  tthhee

llaatteesstt  wwiinnnneerrss  ffrroomm  KKeennwwoooodd!!

5710 W. Good Hope Rd.

Milwaukee, WI 53223

414-358-0333

800-558-0411

milwaukee@aesham.com

4640 South Polaris Ave.

Las Vegas, NV 89103

702-647-3114

800-634-6227

lasvegas@aesham.com

621 Commonwealth Ave.

Orlando, FL 32803

407-894-3238

800-327-1917

orlando@aesham.com

28940 Euclid Ave.

Cleveland, OH 44092

440-585-7388

800-321-3594

cleveland@aesham.com

1-800-558-0411

a e s h a m . c o m

We accept I.M.P.A.C.®
Government Credit Cards

Prices subject to change without notice.

TRADE UP TO KENWOOD
CALL NOW FOR A QUOTE!

Radios by

AMATEUR ELECTRONIC SUPPLY

KENWOOD AUG 08  6/16/08  12:28 PM  Page 1
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Visit our New Online Store



IC-2820H D-Star Optional 2M/440 FM Mobile
• TX: 144-148, 430-450 MHz • RX: 118-549.95, 810-990.990 MHz (cell blkd)
• Power: 50/15/5W • Packet ready (9600 BPS – 6-pin DIN)
• Upgradable D-Star DV (digital voice) & GPS capabilities w/ optional UT-123

$649.99

WWhheenn  ssuunnnniinngg  iinn  FFlloorriiddaa  ttaakkee  aa  bbrreeaakk
ffrroomm  tthhee  rraayyss  aanndd  cchheecckk  oouutt  tthhee  hhoott

IIccoomm  rraaddiiooss  iinn  oouurr  ccooooll  ssttoorree!!

IC-7800 Multimode HF/6M Transceiver
• TX: HF/6M • RX: 0.03-60 MHz • Power: 5-200W
• Memories: 101 • 7 inch color screen • Four 32-bit floating DSPs
• Two identical receivers • Three roofing filters • External VGA connector
• Automatic antenna tuner

$10999.99

5710 W. Good Hope Rd.

Milwaukee, WI 53223

414-358-0333

800-558-0411

milwaukee@aesham.com

4640 South Polaris Ave.

Las Vegas, NV 89103

702-647-3114

800-634-6227

lasvegas@aesham.com

621 Commonwealth Ave.

Orlando, FL 32803

407-894-3238

800-327-1917

orlando@aesham.com

28940 Euclid Ave.

Cleveland, OH 44092

440-585-7388

800-321-3594

cleveland@aesham.com

1-800-558-0411

a e s h a m . c o m

We accept I.M.P.A.C.®
Government Credit Cards

Prices subject to change without notice.

TRADE UP TO ICOM
CALL NOW FOR A QUOTE!

Radios by

AMATEUR ELECTRONIC SUPPLY

IC-92AD D-Star Ready
2M/440 FM Submersible HT
• TX: 144-148, 420-450 MHz
• RX: 0.495-999 MHz (cell blkd)
• Power: 5/2.5/0.5/0.1W 
• Optional HM-175GPS Speaker
microphone adds GPS capabilities

$579.99

ICOM AUG 08  6/16/08  12:27 PM  Page 1
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W&W has the
LARGEST 

selection of
Quality High 

Capacity 
NiMH & Li-ion

Batteries

Batteries / Chargers
BUY DIRECT FROM THE U.S. MANUFACTURER

NYS residents add 8.75%
sales tax. Add $6.95 for
shipping.

Made in
U.S.A.

Send for free
catalog &
price list

IN U.S. & IN CANADA CALL TOLL FREE 800-221-0732 • IN N.Y.S. 516-942-0011 • FAX: 516-942-1944
E-Mail: email@ww-manufacturing.com        Web Site: www.ww-manufacturing.com

MADE IN U.S.A.                *Monthly Discounts Applicable to End-Users Only. Prices & specifications subject to change without notice.

W&W MANUFACTURING CO.
800 South Broadway, Hicksville, NY 11801-5017

– SPECIAL –

Visit the Web Site for Monthly Specials!

FOR THE 
MONTH OF AUGUST

10% Off 
Icom 

Batteries

UC-1 Universal Charger
Charges NiCD,
NiMH & Li-ion
batteries, all with
the same cup.
Cups available 
to fit most H-Ts.
Swap cups 
without tools!

Universal Belt Clip for Most H-Ts: $10



VX-3R Ultra Compact
2M/440 FM Dual Band HT
• TX: 144-148, 430-450
• RX: 0.5-999 (cell blkd)
• Power: 1.5W (2M), 1W (440 MHz)

$179.99

5710 W. Good Hope Rd.

Milwaukee, WI 53223

414-358-0333

800-558-0411

milwaukee@aesham.com

4640 South Polaris Ave.

Las Vegas, NV 89103

702-647-3114

800-634-6227

lasvegas@aesham.com

621 Commonwealth Ave.

Orlando, FL 32803

407-894-3238

800-327-1917

orlando@aesham.com

28940 Euclid Ave.

Cleveland, OH 44092

440-585-7388

800-321-3594

cleveland@aesham.com

1-800-558-0411

a e s h a m . c o m

We accept I.M.P.A.C.®
Government Credit Cards

Prices subject to change without notice.
© After Instant coupon

Coupons expire 7/31/08

TRADE UP TO YAESU
CALL NOW FOR A QUOTE!FT-2000 100W HF/6M Base

• 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

$2349.99 after instant ©oupon

FT-2000D 200W HF/6M Base

$2899.99 after instant ©oupon

SSttoopp  iinn  aatt  oouurr  CClleevveellaanndd  ssttoorree  ttoo  cchheecckk
oouutt  tthhee  rroocckkiinngg  YYaaeessuu  rraaddiiooss  aanndd  wwee’’llll
ttrreeaatt  yyoouu  lliikkee  aa  hhaallll  ooff  ffaammee  iinndduucctteeee!!

AMATEUR ELECTRONIC SUPPLY

Radios by

YAESU AUG 08  6/16/08  12:35 PM  Page 1
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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

GET THE BEST
UK RADIO MAGAZINE

DELIVERED BY AIR 
TO YOUR DOOR 

EVERY MONTH

R S G B

SPECIAL 
ARRL OFFER

Subscribe today for 

ONLY $ 79
and get an extra 

3 MONTHS FREE
when you pay for 12 

(new members only) 

AND YOU BBECOME 
A MEMBER OF THE

RADIO SOCIETY 

OF GREAT BRITAIN 

For more information 

Tel. 1-888-277-5289

www.arrl.org

- WEEKLY NEWS SERVICE

- MEMBERS ONLY WEBSITE

- BOOK DISCOUNTS

- AND MUCH MORE

PEET
BROS.
COMPANY, INC.

FOR A CATALOG OR OTHER INFO, PLEASE CALL 866-446-1216
www.peetbros.com

ULTIMETER ® Weather Stations  
featuring NEW PRO Anemometer

•APRS READY •WEATHERTEXT DATALOGGING

HAVE AN OLDER-MODEL ULTIMETER OR WEATHERBASE?
ASK US ABOUT UPGRADES!

CUBEX
Quad Antennas – 2m, 6m, & HF 10m thru 40m

“A 40+ Year Tradition”
Check our website – www.cubex.com

Write or Call for FREE Catalog!
P.O. Box 352, Alto, MI 49302
Telephone/Fax: 616-868-9907

Quad Antennas

www.towerjack.com

Talk line 1-615-758-9233
Order line 1-800-242-0130

TOWER * JACK, the best
tool you'll ever have for

disassembling and assembling
Rohn towers.



Summer Propagation is at its PEAK!  Buy NOW!

Visit Your LocalVisit Your Local

Visit our Web site www.hampros.com for group specials and links to your local dealer! 
Whether it’s over the counter or over the phone, we’re your home town dealer!

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.
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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) 666-6227
FAX (860) 667-3561
21 Garfi eld Street
Newington, CT 06111

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

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

y

■■■■Associatededd R Raadioo
800 9

HOT 
Summer Deals!

Visit our Web site www.hampros.com for group specials and links to your loca
Whether it’s over the counter or over the phone, we’re your home town deale

HamPROs.com
AAssociate

SSSSSSSSSSuu
D

al dealer!!! 
er!

VX-7R – Silver
VX-7RB – Black
Triple band 
(6M, 2M & 440 MHz) 
HT with 
extensive 
receive 
coverage

$40
Coupon

Super
Value!

VX-6R
Triple band 
2M, 222, 
440, 5W 

(1.5W 
on 222)

Wideband RX

VX-3R
Micro-

miniature,
extensive 
receive 

frequency 
coverage

VR-5000
2000 Memories 100 kHz to 

2600 MHz (2.6 GHz) less cellular

FT-2000
Provides a full 100 Watts of power 
output (AM: 25 W) on the 160-6 

Meter Amateur bands

FT-2000D
An all mode HF/6m 

transceiver offering 200 Watts 
of output power.

FT-897D
HF/VHF/UHF 

transceiver 10-160 m

FT-857D
HF, 6M, 2M, 440, 

100W HF

FT-1802M
144-148 MHz 

136-174 MHz RX 

FT-2800M
144-148 

MHz (USA)

FT-7800R
Dual-Band Moblie, 

2M, 440, 50W on 2M

FT-8900R
10M, 6M, 2M & 

440Mhz Quad Band 
Dual Band Receive. 

FTM-10R/10SR
2M, 440 mobile
50W 2M, 40W 

FT-8800R
Dual band 2m/70cm 
mobile transceiver, 

144-148 / 430-450 MHz 

FT-950 
Provides up to 100 Watts of power 

output on SSB, CW, and FM

FT-817ND
160-10 meter HF bands, 

6 meter, 2 meter, and 70 cm

FT-450 & 450AT
160-10 Meters 

50 MHz. 
100 watts HF-6M

$40
Coupon

$80
Coupon

$70
Coupon

INCLUDED 
WITH 

YOUR PURCHASE
YSK-857

$200
Single Coupon

$30
Coupon*

$50
Coupon

$25
Coupon

$25
Coupon

INCLUDED 
WITH 

YOUR PURCHASE
YSK-8900

INCLUDED 
WITH 

YOUR PURCHASE
YSK-8900

$250
Coupon

$100
Single Coupon

$10
Coupon

INCLUDED 
WITH 

YOUR PURCHASE
YSK-7800

$10
Coupon

CYCLE 24 �
Top of the Line

CYCLE 24 �
Top of the Line

CYCLE 24 �
Top of the Line

FT-60R
Dual 
band 2 
meter, 
440 MHz 
5 watts 
output 
on both 
bands

IC-756 Pro III 
HF/50 MHz, All Band 

$300*
Coupon

IC-746 Pro + 
FREE PS-125

HF/6m/2m 
Transceiver, USB, LSB, 

CW, RTTY, AM, FM  

$200
Coupon

$200
Coupon

IC-706MKIIG
IC-718

HF 100W on HF

$50
Mail in
Rebate

$50
Mail in
Rebate

IC-T90A
Tri-Band 
Operation

$10
Mail in
Rebate

INCLUDED 
WITH 

YOUR PURCHASE
RMK7000

INCLUDED 
WITH 

YOUR PURCHASE
RMK706

INCLUDED 
WITH 

YOUR PURCHASE
PS125Rebate promotion offers guaranteed through 

September 30, 2008.

$50
Mail in
Rebate

Super
Value!

IC-7700
No compromise, RX performance

IC-92AD
2 Meter, 70 cm, 
144-148 MHz , 
440-450 MHz

D-STAR �
Compatible

IC-91AD 
D-Star 

compatible.

D-STAR �
Compatible

IC-2820H 
2M/440 dual bander

ID-1
1.2 GHz transceiver, 

vital part of a 
D-STAR system

$20
Mail in
Rebate

D-STAR �
Compatible

$50
Coupon$20

Mail in
Rebate

D-STAR �
Compatible

ID-800H
144–148, 440–450MHz

D-STAR �
Compatible

Coupons expire July 31, 2008

IC-7000
HF, 6M,2M, 440

RMK 
7000

TS-480HX/TS-480SAT
HF/6M All-Mode Transceiver

TS-2000/TS-2000X
High performance

TM-V71A
1000 Alpha 
Memories, 

Dual Display

TM-D710A
2M/70cm Mobile 
50W/50W, 
Optional Voice 
Synthesizer, 
Advanced 
APRS Features

NEW!

TH-F6A
Dual Channel 

Receive,
H144/220/
440 MHz 

with 
5 WATTS 

on all 
3 bands 

TH-K2AT
2m HT - 
5watts 

w/NOAA 
warning, 

VOX

TM-271A
2M FM Transceiver, 

136-174MHz RX
CTCSS (42 subtones), 
DCS (104 codes) and 
1750 Hz tone burst.

$80
TS-2000
$150

TS-2000X
Coupon

$180
Coupon

Coupons expire September 30, 2008



Call Toll-Free (US)
1-888-277-5289

Join Online
www.arrl.org/join
or Clip and send to:

Card Number                                                                                      Expiration Date

Cardholder's Signature

 If you do not want your name and address made available for non-ARRL related mailings, please check here.

Sign up my family members, residing at the same address, as ARRL
members too! They’ll each pay only $8 for a year’s membership, have
access to ARRL benefits and services (except QST) and also receive a
membership card.

Family Member Name Call Sign (if any)

Sign up ________ family members @ $8 each = $ _________ .

Total amount enclosed, payable to ARRL $ ________________ .

Enclosed is $ ___________ ($1.00 minimum) as a donation to the Legal Research
and Resource Fund.

Charge to:    VISA      MasterCard      Amex      Discover

Please check the appropriate one-year1 rate:
$39 in US.
Age 65 or older rate, $36 in US*.
Age 21 or younger rate, $20 in US (see note**).
Canada $49.
Elsewhere $62.

*Please indicate date of birth ____________ .
(US funds drawn on a bank in the US).
1 1-year membership dues include $15 for a 1-year subscription

to QST. International 1-year rates include a $10 surcharge for
surface delivery to Canada and a $23 surcharge for air delivery
to other countries.
Other US membership options available: Blind, Life, and QST by
First Class postage. Contact ARRL for details.

**Age 21 or younger rate applies only if you are the oldest
licensed amateur in your household.

International membership is available with an annual CD-ROM
option (no monthly receipt of QST). Contact ARRL for details.
Dues subject to change without notice.

QST 8/2008

Name Call Sign

Street

City State ZIP

E-mail

Membership Application

ARRL The national association for

AMATEUR RADIO
225 Main Street
Newington, CT 06111-1494 USA
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HAM Cap
Black cap 
embroidered 
with the HAM 
logo in the 
center of the cap. 
Adjustable Velcro 
strap closure.  
One size 
fi ts most. 

ARRL Order No. 0014 
Only $12.95*

HAM 
T-shirt
Pre-shrunk 
black Hanes 
beefy-T 
with white 
contrast 
stitching. The 
HAM logo is 
screen printed 
on the left chest. 
Unisex sizes, 
small – 3XL. 

ARRL Order No. 0227 
Only $12.95*

HAM Sweatshirt
1/4 zip heavy-
weight black 
sweatshirt with 
the HAM logo 
embroidered on 
the left chest.  
Features a 
twill-trimmed 
neck seam. 
Perfect for cool 
summer nights! 
Unisex sizes, 
small – 3XL. 
ARRL Order No. 0301
Only $34.95*

Show off 
your 

HAM RADIO PRIDE 
with ARRL’s new line 

of HAM apparel!

*Shipping and handling charges apply. 

Prices and product availability are subject to change 
without notice.

All New!

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

P. C. ELECTRONICS Since 1965

CALL (626) 447-4565  M-Th 8AM -
5:30 PM PST.

AMATEUR TELEVISION
www.HAMTV.com

Check out all the ATV App Notes on our
web site to transmit live full motion
color video just like broadcast TV:
 •ARES/RACES Incidents
 •Ham Club Meetings
 •High Altitude Balloons
 •Amateur Rockets
 •R/C Aircraft and Robots
 •Home Station and Projects
 •Sky Warn, Parades and Races
It is fun, easy and low cost to get on ATV.
We have downconverters, transmitters,
cameras, antennas and all your needs.

GET THE
ATV BUG!

PROMOTING THE USE OF TEN METERS SINCE 1962

Ten-Ten International Net, Inc.
AWARDS - QSO PARTIES - SPECIAL EVENTS - PAPERCHASING

NETS DAILY (except Sunday) on 28.380 and 28.800 at 1800z

CHECK US OUT ON THE WEB
www.ten-ten.org / www.10-10.org

643 N 98TH STREET - #142       OMAHA, NE 68114-2342

Tactical Radio Carrier

Stackable

Package
Deploy

www.tac-comm.com

Protect
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DON’T WAIT until a natural disaster ...  
theft ... even vandalism forces you off the air  
to discover your valuable equipment wasn’t 
protected with enough insurance!

The ARRL-Sponsored Ham Radio 
Equipment Insurance Plan can help you 
get back on the air if your equipment gets 
damaged or stolen.

More Than $6 MILLION Paid to ARRL 
Members to date for Damage or Loss from... 
 ■ Fire ■ Lightning 
 ■ Vandalism ■ Theft 
 ■ Accidents ■ Tornadoes 
 ■ Earthquakes, Floods and  
  Other Natural Disasters

Equipment Protected at Home &  
On the Road... 
 ■ Amateur Stations 
 ■ Mobile Equipment 
 ■ Rotators, Towers and  
  Antennas Covered up to $10,000

PROTECT Your  
Equipment TODAY!

ARRLThe national association for

AMATEUR RADIO

For more information:
www.personal-plans.com/arrl 
call Toll-Free 1-800-503-9230

Underwritten by: New Hampshire Insurance Company
This product description is for informational purposes only and does not provide a complete description of 
coverage terms, conditions, exclusions and limits. 3150000 33356/33357/33358 ©Seabury & Smith, Inc. 2008

– Benefits that keep you On The Air. –

Ham Radio Equipment 
Insurance Plan

 The ARRL

Administered by:

CA# 0633005

SSIITTTTIINNGG
OONN  AA  TTAAXX

WWRRIITTEE--OOFFFF??

Call (516) 674-4072
FAX (516) 674-9600
crew@wb2jkj.org

http://www.wb2jkj.org

Bringing Communication to
Education Since 1980

Turn your excess Ham
Radios and related items
into a tax break for you

and learning tool for
kids.

Donate your radio or related 
gear to an IRS approved

501 (c)(3) charity. Get the tax
credit and help a worthy cause.

Equipment picked up
anywhere or shipping

arranged. Radios you can
write off - kids you can’t.

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22 

P.O. Box 1052
New York, NY 10002

DONATE YOUR
RADIO

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



Model 100A-HP
10-80 Mtrs.

1.5 Kw P.E.P.
$389

Model 200A-HP
10-80 Mtrs.

1.5 Kw P.E.P.
$409

Model 300A
10 -160 Mtrs.

250 watts P.E.P.
$409

Model 400A
10 -160 Mtrs.

250 Watts P.E.P.
$409

TARHEEL ANTENNAS, INC.
816-671-9409 • Fax 816-364-2619
P.O. Box 8547, St. Joseph, MO 64508
WWW.TARHEELANTENNAS.COM
SALES@TARHEELANTENNAS.COM

All Prices Subject to Change without Notice

TARHEEL ANTENNASTARHEEL ANTENNAS

Model 75
10-80 Mtrs.

250 watts P.E.P.
$389

$379

48
54” tall on 3.5 Mhz w/ 32” whip

” tall on 54.0 Mhz w/ 32” whip

200 Watts P.E.P.
3.5 Mhz - 54.0 Mhz

1 ” coil 
16” base
1.9 Lbs.

¼

Little Tarheel II

this antenna is 
easily installed

on a trunk, door,
 or rear hatch.

Available in
Black, White,

Red, Blue,
and Silver

Buy the Package and Save!!

Antenna          20’  Control Cable
MT-1 Mount    3/8x24 Stud
6’ Whip           
Ferrite Core    Fuse Holder w/Fuse
Coax Seal       Dielectric Grease

     

21’ RG-8X Coax

Quick Disconnect for Whip
Manual UP/DOWN Switch

Package includes:

877-671-9409

Model 40
10-40 Mtrs.

1.5 Kw P.E.P.
$389
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QST 10/2007

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

The ARRL

RFI BOOK
Second Edition
ARRL Order No. 9892
Only $29.95*
*shipping: $8 US (ground)/$13.00 International

Step-by-step
Interference
solutions covering:
    ■ Telephones
    ■ Power Lines
    ■ Automobiles
    ■ TVs
    ■ Computers
    ■ VHF Intermod
    ….and more!

Built-in Sound Card! 

Model SL-1+ still just $69.95 

Tigertronics   154 Hillview Drive   Grants Pass, Oregon  97527 

Order Toll Free! 
 

800-822-9722 
 

541-474-6700 Grants Pass, Oregon 

TM 

www.tigertronics.com 

Tigertronics SignaLink USB 
Once again Tigertronics sets the pace in digital operating!  
The SignaLinkTM USB combines the legendary perform-
ance of our SL-1+ with a state of the art “built-in” USB 
Sound Card.  This ground breaking innovation delivers top 
notch performance while eliminating the need to attach to 
your existing sound card.  Front panel controls and simpli-
fied installation make this the ultimate interface! 
The SignaLinkTM USB supports all sound card digital and 
voice modes and works with all radios.  It is fully assem-
bled and comes complete with printed manual, software, 
and all cables.  Visit our website for the exciting details! 

Only $99.95 + Shipping 
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Ultimate Antenna Systems

Visit 
www.SuperBertha.com 
ScottW3TX@verizon.net
814-881-9258Photo by K3LR

OWA...Optimized Wideband Array monobanders:
 ■ Designed by WA3FET and K3LR
 ■ Low SWR, high gain, high F/B, and clean  
  pattern across entire CW, RTTY, SSB bands
 ■ Pre-assembled elements standard most models
 ■ Electrically and mechanically superior yagis
 ■ 40m 4 element on 48ft boom
 ■ 20m 6 element on 48ft boom
 ■ 15m 7 element on 48ft boom
 ■ 10m 8 element on 48ft boom
80m 9-circle array and 160m 9-circle array 
 ■ 9 element all-driven phased vertical arrays
 ■ High gain, high F/B, and clean pattern
 ■ Instantaneous 8 azimuth switching
 ■ Be at the top of the lowband food chain

Get your 
 ■ OWA Long Boom Yagis
 ■ 80m 9-circle array
 ■ 160m 9-circle array

ISOTRON

THE HF EQUATION FOR SUCCESS

Antennas for 160 - 6 meters
The unique design gives it a leading edge.

Great Performance • Easy Installation

www.isotronantennas.com

719-687-0650
BILAL COMPANY

137 Manchester Dr. • Florissant, CO 80816

6196 Jefferson Highway •  Mineral, VA  23117 USA
e-mail: info@buck.com

 540:894-5777 • 800:282-5628 •  540:894-9141 (fax)

The HamCall™ CD-ROM allows you to look up over 1.8 
million callsigns from all over the world, from over 300 DX 
call areas. HamCall™ allows the look up of hams world 
wide by callsign, name, street address, city, state, postal 

code, county, country and more.
HamCall™ is $50, plus $5 s/h ($8 international).                                                   

Works with most logging programs.
 FREE 6 month Internet password included.

HamCall™ CD-ROM with FREE updates
via the Internet for 6 or 12 months.

Clearly, the most current and complete
 ham radio CD-ROM.  Updated monthly!

HamCall™ World Wide CD-ROM
Over 1,800,000+ listings

Ham University
Learn Morse code, pass your 5 words-per-
minute code exam, and increase your
copying speed! This software introduces
the code one letter at a time. Exercises
and games make learning the code
effortless (you set the speed). BONUS!
Ham University contains the questions for
all three FCC written exams. Learn the
code, and pass your exams!

CD-ROM requires Win95-XP.
ARRL Order No. 8735 — $39.95*

*shipping $6 US (ground)/$14.00 International

ARRL The national association for
AMATEUR RADIO

Order toll-free
1-888-277-5289 (US)
www.arrl.org/shop

QST 3/2008



■ 35-question General test (Element 3)

The ARRL General
Class License Manual
6th Edition. ARRL Order No. 9965 .... $24.95
All the exam Questions with Answer
Key, for use through June 30, 2011.

LEVEL 2 – GENERAL

■ 50-question Extra test (Element 4)

LEVEL 1 – TECHNICIAN

ARRL’s General Q&A
3rd Edition. ARRL Order No. 9957 ..... $17.95
Includes the latest question pool with
answer key, for use through June 30, 2011.

Upgrade from Technician

The ARRL Extra Class
License Manual
9th Edition. ARRL Order No. 1352 ..... $24.95
All the exam Questions with Answer Key,
for use July 1, 2008 to June 30, 2012.

Upgrade from General

LEVEL 3 – AMATEUR EXTRA

■ 35-question Technician test
(Element 2)

Ham University CD-ROM

Quiz yourself using this feature-packed easy-to-use
software (for Microsoft Windows).
Technician/General Class Edition.
ARRL Order No. 8956 ............. $24.95
Extra Class Edition (includes Morse code).
ARRL Order No. 1048 ............. $24.95
Complete Edition (Tech, Gen, Extra, and Morse code).
ARRL Order No. 8735 ............. $39.95

The ARRL Ham Radio License Course
Book with online course ................ $69 100% Guaranteed!
Register at www.arrl.org/cep and complete all of your ham
radio license training online. Registration includes The ARRL
Ham Radio License Manual, a one year ARRL membership,
and graduate support.

ARRL’s Tech Q & A
Your Quick & Easy Path to your
FIRST Ham Radio License

4th Edition. ARRL Order No. 9647 .... $17.95

Don’t be surprised on exam day! Review
Questions & Answers from the entire
Technician question pool and pass your first
Amateur Radio license exam. Includes brief,
clear explanations for all the questions.

The ARRL Instructor’s Manual
for Technician and General
License Courses
Now including a General Class course
too! CD-ROM Included!

4th Edition. ARRL Order No. 1263 ... $19.95

ARRL’s Extra Q&A

2nd Edition.  ARRL Order No.1379 ... $17.95
Includes the latest question pool with
answer key, for use July 1, 2008 to
June 30, 2012.

The ARRL Ham Radio
License Manual
All you need to become
an Amateur Radio Operator

ARRL Order No. 9639 .........$24.95

This is ham radio’s most popular
license manual!  Every page includes
information you will need to pass the
35-question exam and become an
effective operator. Includes the latest question pool with
answer key. Designed for self-study and for classroom use.



• ARRL General Class Course. Includes CD-ROM and
 The ARRL General Class License Manual.  Valid through June 30, 2011.

   ARRL Order No. 1387………………..Only $74.95

• additional ARRL General Class License Manual.
   Valid through June 30, 2011.
   ARRL Order No. 9965…………………Only $24.95

• ARRL’s General Q&A. Question and Answer review guide.
 Valid through June 30, 2011.

   ARRL Order No. 9957…………………Only $17.95

Shipping and Handling charges apply. Sales Tax is required for orders shipped
to CA, CT, VA, and Canada. Prices and product availability are subject to change
without notice. ARRL The national association for

AMATEUR RADIO
225 Main Street, Newington, CT 06111-1494  USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 8/2008

With your ARRL General Class Course you get:
•  CD-ROM with all course material and a
Practice Exam Tool
•  The ARRL General Class License Manual
—Sixth Edition. Use it with the CD-ROM as a reference
or to review important points!

The ARRL General Class Course includes everything you
need to upgrade your ham radio license. Once you do, you’ll

earn new frequency privileges on the HF bands for
exciting world-wide communications!

CD-ROM* features:
•  Each topic is divided into bite-sized lessons.
You learn at your own pace!
•  Visual animations, colorful illustrations and
audio—make your learning experience exciting

and fun!
•  Take short on-screen quizzes based on the official

exam questions—and help reinforce your learning.
Take practice exams again and again!

*System Requirements (minimum) – Microsoft Windows® Vista/XP/2000/NT/98/95
or Apple OS X, 200 MHz processor, 32 MB RAM, sound card and speakers,
4-speed CD-ROM drive or higher. Requires web browser; Microsoft Internet
Explorer™ 6.0, Mozilla Firefox 2.0, Apple Safari 3.0— or later versions.
Some documents require Adobe® Reader®.



1315 Maple Ave HAMilton, Oh 45011 Local/Tech 513-868-6399 
Fax 513-868-6574 http://randl.com    sales@randl.com 

DMU2000 Data Management Unit .... 689.95 
889.95 – 200 coupon thru 7/31/2008 

 
FH2 Remote Keypad ............................ 84.95 
SP2000 External Speaker ................... 175.95 
UTUNINGKIT A, B, or C model ..... 379.95 

479.95 – 100 coupon thru 7/31/2008 
 
YF122C 500 hz CW filter .................. 159.95 
YF122CN 300 hz CW filter ............... 164.95 

FT2000/D 

FT950 
DMU2000 Data Management Unit.....689.95 

889.95 – 200 coupon thru 7/31/2008 
 
FH2 Remote Keypad ............................84.95 
MD100A8X Desk top mic ..................139.95 
MD200A8X Desk top mic ..................379.95 
SP2000 External Speaker....................175.95 
UTUNINGKIT A, B, or C model ......379.95 

479.95 – 100 coupon thru 7/31/2008 

FT450/AT 
ATAS120 Auto tuning antenna .......... 279.95 
ATU450 Auto antenna tuner............... 149.95 
FC40 Auto antenna tuner.................... 249.95 
MD100A8X Desk top mic .................. 139.95 
MD200A8X Desk top mic .................. 379.95 
MMB90 Mobile mount......................... 33.95 

FT897D 
ADMS4B Programming software/cable51.95 
ATAS120 Auto tuning antenna ..........279.95 
CD24 Charge adapter for FNB78 .......119.95 
CT39 Packet Cable ................................. 9.95 
CT62 Computer Interface Cable...........29.95 
FC30 Bolt on auto antenna tuner ........189.95 
FNB78 NiMH Internal Battery ...........115.95 
FP30 Internal Power Supply...............209.95 
MD100A8X Desk top mic ..................139.95 
MH59A8J Remote Control Mic...........64.95 
YF122S 2.3 kHz SSB Filter................164.95 

FT817ND 
CSC83 Soft Case...................................23.95 
CT39 Packet Cable..................................9.95 
CT62 Computer Interface Cable ...........29.95 
EDC5B Lighter Cable ...........................23.95 
EDC6 DC Power Cable...........................7.95 
FNB72 Ni-Cd Battery Pack...................59.95 
MH36E8J DTMF Mic ..........................56.95 
YF122S 2.3 kHz SSB Filter ................164.95 

JTPS14M Jetstream Power Supply...... 49.95 
MLS100 External Speaker.................... 46.95 
MLS200 External Speaker.................... 64.95 
MX2 Hustler 2m Mag Mount ............... 32.95 

FT1802M 

FT2800M 
ADMS2J Cloning Software + Cable ....38.95 
JTPS14M Jetstream Power Supply ......49.95 
MLS100 External Speaker ....................46.95 
MLS200 External Speaker ....................64.95 
MX2 Hustler 2m Mag Mount................32.95 

Yaesu Closeout Items 
2M726 2m replacement module FT726 .... 149.95 
ATU767 Replacement tuner for FT767 ...... 99.95 
CSC62 Soft Case for 11/41 w/FNB31 .......... 4.95 
CT30 Mic “Y” Connector for 10/40/50........ 7.95 
CT58 Band Data Cable FT100/857 ........... 25.95 
FBA17 AA Holder 23/411/470 ................... 17.95 
FM8800 FM Wide kit for FRG8800 ........... 19.95 
FRC6 DTMF Pager Unit 2400/2500.......... 39.95 
FTT10A16 16 DTMF Keypad FT10/40 ....... 9.95 
PA4B 117VAC adapter for FRG9600 ........ 14.50 
XF117CN 300hz CW filter for FT100 ........ 49.95 
XF455C CW Filter for FT102 .................... 49.95 

FT857D 
ADMS4B Programming software/cable51.95 
ATAS120 Auto tuning antenna...........279.95 
CT39 Packet Cable..................................9.95 
CT62 Computer Interface Cable ...........29.95 
FC30 Auto antenna tuner ....................189.95 
JTPS28 Jetstream Power Supply ..........79.95 
MD100A8X Desk top mic ..................139.95 
MH59A8J Remote Control Mic ...........64.95 
YF122S 2.3 kHz SSB Filter ................164.95 
YSK857 Separation Kit.........................39.95 

FTM10R/SR 
BH1 Bluetooth Headset.........................84.95 
BLUETOOTHKIT BH1, BU1, CAB1159.95 
BU1 Bluetooth Unit...............................71.95 
CAB1 Charger Sleeve for BH1...............8.95 
JTPS14M Jetstream Power Supply ......49.95 
MEKM10 Microphone Jack .................12.95 
MH68A6J DTMF mic ..........................44.95 



1315 Maple Ave HAMilton, Oh 45011 Local/Tech 513-868-6399 
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MEK2 Microphone Extension Kit........42.95 
JTPS14M Jetstream Power Supply ......49.95 
MLS100 External Speaker ....................46.95 
MMB60 Quick Release Mobile Bracket29.95 
YSK7800 Separation Kit.......................54.95 

FT7800R 

FT8800R 
ADMS2I Software and cable ................39.95 
JTPS14M Jetstream Power Supply ......49.95 
MLS100 External Speaker ....................46.95 
MMB60 Quick Release Mobile Bracket29.95 
YSK8900 Separation Kit.......................39.95 

ADMS1G Software/Cable ....................39.95 
CD15A Desktop Rapid Charger............32.95 
CLIP14 Swivel Belt Clip........................8.95 
CMP460A Waterproof Speaker/Mic ....52.95 
CSC88 Soft Case...................................14.95 
CT91 Mic Adapter ................................10.95 
EDC5B DC Cable w/Noise Filter .........23.95 
EDC6 DC Cable ......................................7.95 
FBA23 AA Battery Case.......................28.95 
FNB80LI 7.4V 1400mAh LI-Ion .........62.95 
MH57A4B Speaker Mic .......................27.95 

VX7R/B 

ADMSVX6 Software/Cable .................39.95 
CD15A Desktop Rapid Charger ...........32.95 
CLIP14 Swivel Belt Clip........................8.95 
CMP460A Waterproof Speaker/Mic....52.95 
CSC91 Soft Case...................................14.95 
CT91 Mic Adapter ................................10.95 
EDC5B DC Cable w/Noise Filter.........23.95 
EDC6 DC Cable......................................7.95 
FBA23 AA Battery Case.......................28.95 
FNB80LI 7.4V 1400mAh LI-Ion .........62.95 
MH57A4B Speaker Mic .......................27.95 

VX6R 

VX7R VX6R 

ADMS1J Software/Cable..................... 39.95 
EDC5B DC Cable w/Noise Filter ........ 23.95 
EDC6 DC Cable ..................................... 7.95 
FBA25A AA Battery Case ................... 21.95 
FNB83 7.2V 1400mAh Ni-MH............ 49.95 
MH34B4B Speaker Mic....................... 33.95 
VAC370B Rapid Charger..................... 62.95 

FT60R 

ADMSVX3 Software/Cable .................39.95 
CSC92 Soft Case...................................14.95 
EDC21 DC Cable w/Noise Filter..........36.95 
FBA37 AA Battery Case.......................17.95 
FNB82LI 7.2V 1400mAh Ni-MH........34.95 
MH34B4B Speaker Mic .......................33.95 

VX3R 

VX3R 

TalkSafe for mobiles/TalkSafe Ranger for HT 

$179.95 

Universal Bluetooth Kit 

TalkSafe 
TalkSafe 
Ranger 

The latest breakthrough for Mobile Radio Communications Safety. Bluetooth interface 
which makes radio communications totally hands-free. Can be used with almost any 
make & model of mobile/ht/base transceiver. TalkSafe utilizes standard off-the-shelf 

Bluetooth headsets, which gives the PTT function via the call pick-up/call drop button 
(headset not supplied). Radio-specific microphone cable required. Cable $15.95.  

1 cable free with the HT version (TalkSafe Ranger) 
TalkSafe 

Unadilla Baluns 
W2AU11 1:1 TRANSFORMER TYPE BALUN 1.8-40 MHZ 23.95 
W2AU11B 1:1 BEAMED VERSION TRANSFORMER TYPE 24.95 
W2AU41 4:1 TRANSFORMER TYPE BALUN 1.8-40 MHZ 23.95 
W2AU41B 4:1 BEAMED VERSION TRANSFORMER TYPE 24.95 
W2AU41LL LADDERLINE /COAX TANSITION 4:1 BALUN 25.95 
W2DUHF 1.8-30 MHZ CURRENT TYPE BALUN 1:1 26.95 
W2DUHFB HIGH FREQUENCY BEAMED VERSION CURRENT TYPE 1:1 26.95 

FT60R 



License Study Materials

CD-ROM Collections
ARRL Periodicals CD-ROM is a compilation of all QST, QEX and
NCJ issues on one CD. ............................................  $19.95 per set.

ARRL’s Extra Q & A— 2nd Edition

Includes the latest question pool and brief, clear
explanations for all questions. Order No. 1379 ..................... $17.95

M
A

PS

QST on
CD- ROM!

The ARRL Operating Manual. 9th Edition.
Order No. 1093 .................................................................... $29.95

ARRL Repeater Directory® — 2008/2009 Edition. The
authoritative source of VHF/UHF repeater listings. Over 20,000
listings!

Pocket-sized (3.75" x 5.25"), Order No. 1271 .................. $10.95
Desktop Edition (6" x 9"), Order No. 1298 ...................... $15.95

TravelPlus for Repeaters™— 2008-2009 Edition. It’s like having
the power of The ARRL Repeater Directory on your COMPUTER!
CD-ROM, version 12.0. Order No. 1301 ................................  $39.95

The ARRL DXCC List (February 2008 ed.) Order No. 1212 .. $5.95

ARES Field Resources Manual. Order No. 5439 .............. $12.95

The ARRL Emergency Communication Handbook.
Order No. 9388 ............................................................................ $19.95

The ARRL DXCC Handbook. Order No. 9884 .................. $19.95

DXing on the Edge—The Thrill of 160 Meters. Book with audio
CD! Order No. 6354 ............................................................. $29.95

RF Exposure and You. Order No. 6621 ............................. $22.95

Hints & Kinks. 17th Edition. Order No. 9361 ..................... $17.95

Low Profile Amateur Radio. 2nd Edition. Order No. 9744 $19.95

HamTestOnline™. Web-based training for all three written exams.
Order No. 9571 ....................................................................... $49.95

Ham Radio for Dummies. Order No. 9392 ........................... $21.99

The ARRL Software Library for Hams. Quick access to utilities,
applications and information.
CD-ROM, version 2.0, Order No. 9825 .................................. $19.95

The Radio Amateur’s World Atlas.
Order No. 5226 ..........................................................  $12.95
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 Map of the World (Robinson). 26 x 34.5 inches.
Order No. 8804 ................................................................... $15
ARRL Worked All States (WAS) Map. 11 x 17 inches.
ARRL Frequency Chart on reverse side. Order No. 1126 .... $3

Getting Started with Ham Radio. A guide to your FIRST Amateur
Radio station. Order No. 9728 ................................................ $19.95

2007 Edition, Order No. 1204
2006 Edition, Order No. 9841
2005 Edition, Order No. 9574
2004 Edition, Order No. 9396
2003 Edition, Order No. 9124

Your Introduction to Morse Code. Learn code at 5 words-per-
minute. Order No. 8314 ......................................................... $14.95

   General Class            (upgrade from Technician)

Exam: 35-question General test (Element 3)

ARRL General Class License Manual — 6th Edition

Order No. 9965 .............................................. $24.95

ARRL’s General Q & A— 3rd Edition
Order No. 9957 ............................................... $17.95

   Extra Class         (upgrade from General)

Exam: 50-question Extra test (Element 4)

ARRL Extra Class License Manual— 9th Edition

All you need to pass your Extra Class Exam! All the
exam questions with answer key, for use July 1, 2008
to June 30, 2012. Order No. 1352 ............. $24.95

  Technician Class

Exam: 35 -question Technician test (Element 2)

The ARRL Ham Radio License Manual.  All
you need to become an Amateur Radio Operator.
For Technician exam study.
Order No. 9639 .................................... $24.95

The ARRL Ham Radio License Course. Register at
www.arrl.org /cep and complete all of your ham radio license
training online. Registration includes The ARRL Ham Radio
License Manual, a one year ARRL membership, and graduate
support. Book with online course .......... $69 100% Guaranteed!

ARRL’s Tech Q & A. 4th Edition. Review questions and answers
from the entire Technician question pool. Includes brief, clear
explanations for all the questions. Order No. 9647............... $17.95

Ham University. Quiz yourself using this feature-packed easy-to-
use software. Technician/General Edition, Order No. 8956 .. $24.95

The ARRL Instructor’s Manual for Technician and General
License Courses. 4th Edition. Order No. 1263 ................... $19.95

Ham University. Quiz yourself using this feature-packed easy-to-
use software. Complete Edition (Tech, Gen, Extra, and Morse
code). Order No. 8735 ........................................................  $39.95

HamCall™ CD-ROM. Thousands of worldwide call sign listings.
Order No. 8991 ...................................................................... $49.95

Radio Amateur Callbook CD-ROM. Thousands of worldwide call
sign listings. Requires Microsoft Windows or MS-DOS. Summer 2008
Edition. Order No. 1129 ......................................................... $49.95

FCC Rules and Regulations for the Amateur Radio Service
Order No. 1173 ...................................................................... $5.95

Operating and Reference

1999 Edition, Order No. 7881
1998 Edition, Order No. 7377

2002 Edition, Order No. 8802
2001 Edition, Order No. 8632

1997 Edition, Order No. 6729
1996 Edition, Order No. 6109

1995 Edition, Order No. 5579

2000 Edition, Order No. 8209

Continued on page 134

Ham Radio FAQ. Order No. 8268 ...................................... $14.95
Amateur Radio on the Move. Order No. 9450 ................. $19.95
ARRL’s Vintage Radio. Order No. 9183 ............................ $19.95

$9.95

$9.95

$19.95

NEW!

NEW!

NEW!



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)2008 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)2008.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
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High Pass TVI 
Filter

HPF-2, $34.95
Installs be-
tween VCR/TV
and cable TV/antenna cable.
Eliminates or reduces
interference caused by
nearby HF transmitters. 

300 Watt Antenna Tuner

VC-300DLP
$17995

VECTRONICS uses the finest compo-
nents available to build the highest quality
300 Watt antenna tuner ever made. 

You can tune any real antenna 1.8-30
MHz.  Custom 48 position switched
inductor and 1000 Volt variable capacitors
provide arc-free operation.  Handles 300
Watts PEP SSB, (150 Watts on 1.8 MHz). 

8 position antenna switch, 50 Ohm
dummy load, peak reading backlit Cross-
Needle SWR Power meter, 4:1 balun for
balanced lines.  Scratch-proof Lexan front
panel.  10.2x9.4x3.5 inches. 3.4 pounds.

300 Watt Mobile Tuner
VC-300M

$12995

The VC-
300M Mobile Antenna Tuner is
compact, lightweight, easy-to-operate
and is our most economical tuner.  

It’s compatible with any mobile anten-
na, any HF transceiver and fits in the
smallest car.  It can also be used at home
with any coax fed antennas -- dipoles,
vees, verticals, beams or quads.  

Backlit Cross-Needle meter simulta-
neously monitors Forward/Reflected
power and SWR.  Covers 1.8 to 30 MHz.  

Handles 300 Watts SSB PEP, 200
Watts continuous, (150 Watts on 1.8
MHz). 7.25x8.75x3.6 inches. 3.4 pounds.

PM-30, $89.95, for 1.8 to 60 MHz.
Displays forward/reflected power, SWR
simultaneously on Cross-Needle meter.
True shielded directional coupler assures
accuracy.  Backlit meter displays peak or
average power in 300/3000 Watt ranges.
First-rate construction, scratch-proof case,
durable paint, Lexan front panel. Lamp
switch. SO-239 connectors. 5.3x5.75x3.5 in.
144/220/440 MHz, 30/300 SWR/Wattmeters
PM-30UV, $99.95, SO-239 connectors. 
PM-30UVN, $99.95, N connectors.  
PM-30UVB, $99.95, BNC connectors.

SWR/Power Meters
PM-30

$8995

PM-30UV
$9995

VECTRONIICS®

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 har-
monics at the source. Plugs
between transmitter and
antenna or tuner.  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 fig-
ure, 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

Vectronics_mirage_091807.qxd  12/6/2007  2:07 PM  Page 1
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ARRL’S VHF 
DIGITAL 

HANDBOOK
By Steve Ford, WB8IMY

First Edition 

Dive into the 
Digital Universe!

Contains everything you need to 
get started in digital radio 
applications.  You’ll understand 
how to setup and operate your 
equipment and software, and 
make the best use of your VHF 
digital station. 

Includes:
■ Packet Radio 
■ APRS 
■ D-STAR 
■ High Speed Multimedia
■ Digital Meteor Scatter and 

Moonbounce
■ Digital applications in public 

service and emergency 
communications

…and more!

ARRL’s VHF 
Digital Handbook
ARRL Order No. 1220
Only $19.95*
*shipping $7 US (ground)/$12.00 International

Toll Free Order Line (888) 302-8777
www.alphadeltacom.com

Prices are plus $8.00 ea. S/H in the  U.S. Exports quoted.
For identification, the “B” series version is identified on an addendum sheet with the instructions.

P.O. Box 620, Manchester, KY 40962 • (606) 598-2029 • fax (606) 598-4413

■ New precision machined switch shaft and quadrant rotating mechanism for
more accurate and stable switching performance.

■ Higher strength, lower resistance silver bearing solder.

■ Increased housing durability and abrasion resistance with powder
coat finish.

■ New brass ARC-PLUG™ housing for improved gas tube positioning.

■ Same low loss micro-strip cavity design, positive detent switching, master
antenna ground function, front panel removable ARC-PLUG surge protection
module and excellent HF-UHF performance as in prevoius DELTA switches.

■ Alpha Delta DELTA switches are used worldwide in government, military and
commercial applications and manufactured in our ISO-9001 certified facility.

■ See Cage Code 389A5 for NSNs assigned to DELTA switches by the DLA.

DELTA-2B, 2 position, UHF connectors ....................................... $59.95 ea.
DELTA-2B/N, 2 position, N connectors ........................................ $75.95 ea.
DELTA-4B, 4 position, UHF connectors ....................................... $89.95 ea.
DELTA-4B/N, 4 position, N connectors ........................................ $99.95 ea.

The Anatomy of Precision Design

NEW

The Anatomy of Precision Design

of our Alpha Delta coax switches continues
to evolve with significant manufacturing and

design improvements! Introducing the
Alpha Delta “B” series coax switch models.

The W2IHY 8 Band Audio Equalizer And Noise Gate brings professional
audio processing technology to your shack...affordably!

The W2IHY 8 Band Audio Equalizer And Noise Gate provides three powerful audio-
management tools for you microphones and radios. Fine-tune your microphone with
8 Bands of Equalization. Customize your audio for that rich, full broadcast sound or
penetrating, pileup busting contest and dx audio. Change from one audio “personality”
to another instantly with smooth-action slide pots. The highly effective Noise Gate
eliminates background noises picked up by your microphone. Increases signal clarity
and presence.
Universal Microphone and Radio matching capabilities let you interface practically
any microphone with any radio! Comprehensive impedance matching and signal
level controls for input and output, 8-pin, XLR and RCA microphone jacks.
Headphone monitor. Extensive RFI protection.
W2IHY 8 Band Audio Equalizer And Noise Gate $269.99
Microphone Cable (specify radio make & model) $30.00
W2IHY Dual Band Audio Equalizer And Noise Gate $154.99 (Kit $119.99)
S&H $15.00 Three year parts
& labor warranty.

Your Transmit Audio Is Outstanding!Awesome Audio Demonstration!

WWW.W2IHY.COM

30-Day Money Back

No Questions Asked

Guarantee!

Toll-Free 877-739-2449
845-889-4253

W2IHY Technologies
19 Vanessa Lane • Staatsburg, NY 12580

E-mail: Julius@W2IHY.COM
WWW.W2IHY.COM



You can instantly get a complete pic-
ture, check and tune any antenna from
1.8 to 170 MHz and 415 to 470 MHz --
an MFJ-269 exclusive -- with this
rugged easy-to-use hand-held antenna
test lab!  You can measure virtually
every antenna parameter.  

You won't believe its capability and
versatility. This rugged handheld unit
literally replaces a workbench full of
expensive delicate test equipment. 

SWR Analyzer
You can read SWR, return loss, reflection

coefficient and match efficiency at any fre-
quency simultaneously at a single glance.

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 equiva-
lent resistance and reactance (Rp+jXp) -- an
MFJ-269 exclusive!

Coax Analyzer
You can determine velocity factor, coax

loss in dB, length of coax and distance to
short or open in feet (it’s like a built-in TDR).

CoaxCalculatorTM lets you calculate coax
line length in feet given electrical degrees
and vice versa for any frequency and any
velocity factor -- an MFJ-269 exclusive!

Use any Characteristic Impedance
You can measure SWR and loss of coax

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!

Inductance/Capacitance Meter
Measures inductance in uH and capaci-

tance in pF at RF frequencies, 1.8-170 MHz.
Frequency Counter/Signal Source
You can also use it as a handy frequency

counter up to 170 MHz and as a signal
source for testing and alignment.

Digital and Analog displays
A high contrast LCD gives precision read-

ings and two side-by-side analog meters make
antenna adjustments smooth and easy.

415 to 470 MHz Range features
Just plug in your UHF antenna coax, set

frequency and read SWR, return loss and re-
flection coefficient simultaneously.  You can
read coax cable loss in dB and match efficiency.

You can adjust UHF dipoles, verticals,

yagis, quads and others and determine their
SWR, resonant frequency and bandwidth.

You can test and tune stubs and coax
lines.  You can manually determine velocity
factor and impedances of transmission lines.  

You can adjust/test RF matching
networks and RF amplifiers without
applying power.  

Has easy-to-read LCD logarithmic SWR
bargraph and SWR meter for quick tuning. 

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!

Super Easy-to-Use
Select a band and mode. Set frequency.

Your measurements are instantly displayed!
Smooth reduction drive tuning makes setting
frequency easy.

Take it anywhere
Take it anywhere - to remote sites, up

towers, in cramp places.  Fully portable --
battery operated, compact 4Wx2Dx6¾ in.,
weighs 2 lbs. Free “N” to SO-239 adapter.

Has battery saver, low battery warning and
built-in charging circuit for rechargeables.

Use 10 AA Ni-MH or Ni-Cad or alka-
line batteries (not incl.) or 110VAC with
MFJ-1312D, $15.95.

1.8-170 MHz pplluuss 415-470 MHz
MFJ HF/VHF/UHF Antenna Analyzer

• 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) 2008 MFJ Enterprises, Inc. 

http://www.mfjenterprises.com for instruction manuals, catalog, info

All-in-one handheld antenna test lab lets you quickly check and tune HF,
VHF, UHF antennas anywhere.  Covers 1.8-170 MHz and 415-470 MHz
Measures: SWR . . . Return Loss . . . Reflection Coefficient . . . Antenna Resistance(R), Reactance(X),
Impedance(Z) and Phase Angle(degrees)  . . . Coax cable loss(dB)   . . . Coax cable length . . .
Distance to short or open in coax . . . Inductance . . . Capacitance . . . Resonant Frequency . . .
Bandwidth . . . Q . . . Velocity Factor . . . Attenuation . . . Has: LCD readout . . . frequency count-
er . . . side-by-side meters . . . Ni-MH/Ni-Cad charger circuit . . . battery saver . . . low battery
warning . . . smooth reduction drive tuning . . . One year No Matter WhatTM warranty . . .

MFJ-269
$38995 MFJ SWR Analyzer Accessories

MFJ-39C, $24.95.
Tote your MFJ-269 any-

where with this genuine MFJ
custom carrying case. Has back
pocket with security cover for
carrying dip coils, adaptors and
accessories.  Made of special
foam-filled fabric, the MFJ-39C

cushions blows, deflects scrapes, and protects
knobs, meters and displays from harm.  Wear
it around your waist, over your shoulder, or
clip it onto the tower while you work -- the
fully-adjustable webbed-fabric carrying strap
has snap hooks on both ends.  Has clear pro-
tective window for frequency display and
cutouts for knobs and connectors.

MFJ-66, $24.95.
Plug these MFJ dip meter

coupling coils into your MFJ
SWR AnalyzerTM and turn it into
a sensitive and accurate band
switched dip meter.  Set of two
coils cover 1.8-170 MHz depend-

ing on your MFJ-269 SWR AnalyzerTM.
MFJ-99C, $40.90.

SWR Analyzer Power Pack.  10 Pack MFJ
SuperCellTM Ni-MH batteries, and power sup-
ply for SWR analyzers. Save $5!

MFJ-98, $60.85.
MFJ-269 Accessory Pack.  MFJ-39C cus-

tom Carrying Pouch, MFJ-66 dip coils,
power supply for MFJ-269. Save $5!

MFJ-98B, $88.90. 
MFJ-269 Deluxe Accessory Pack.  Complete

accessory pack! MFJ-39C Pouch, 10 Ni-MH
batteries, dip coils, power supply. Save $7!

MFJ-269PROTM Analyzer
Like MFJ-269, but

has extended coverage
in UHF range (430 to
520 MHz) and
ruggedized cabinet that protects LCD
display, knobs, meters and connec-
tors from damage. 

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ-269PRO
$41995

NEW!

MFJ_269_091807_color.qxd  9/19/2007  12:44 PM  Page 1
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Antennas and Transmission Lines
The ARRL Antenna Book—21st Edition
The ultimate reference for Amateur Radio antennas, transmission lines
and propagation. Fully-searchable CD-ROM included (for Windows
and Macintosh). Softcover, Order No. 9876 ........................... $44.95
International Antenna Collection. Fixed and mobile antenna
designs from 136 kHz to 1.3 GHz.

Volume 1, Order No. 9156 .......... $19.95
Volume 2, Order No. 9465 .......... $21.95

Antenna Zoning. Order No. 8217 ......................................... $49.95
ON4UN’s Low-Band DXing. Antennas, equipment and techniques
for DXcitement on 160, 80 and 40 meters. Fourth ed. with CD-ROM.
Order No. 9140 ....................................................................... $39.95

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. Build your own portable,
mobile and fixed antenna designs. Order No. 9078 ................. $14.95

Practical Circuits and Design

Digital Signal Processing Technology.
Order No. 8195 ...................................................................... $44.95

Space and VHF/UHF/Microwave Communications

We accept the following major credit cards: American Express, MasterCard, Visa
and Discover. Prices and product availability are subject to change without notice.

Amount of Order  Add Amount of Order Add

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

If you’d like a complete publications listing
or would like to place an order, please contact us:

Understanding Basic Electronics. Order No. 3983 ............ $29.95

Experimental Methods in RF Design.  CD-ROM included.
Order No. 8799 .....................................................................$49.95

Shipping and Handling Information
In the US, add the following amounts to your order to cover shipping and handling
(S/H). Add an additional $5.00 to the US rate for shipment outside the US. US
orders will be handled via ground delivery service. International Air and other
specialty forwarding methods are available. Please call or write for information.
Sales Tax is required for shipments to CT 6% (including S/H),VA 5% (excluding
S/H), CA (add applicable tax, excluding S/H). Canadian Provinces NS, NB and NF
add 14% HST, all other Provinces add 6% GST (excluding shipping/handling).

ARRL’s Yagi Antenna classics. Order No. 8187 .................. $17.95

The Radio Amateur’s Satellite Handbook.
Order No. 6583 ...................................................................... $24.95
The ARRL Satellite Anthology — 5th Edition. Includes specific  sat-
ellite operating details. Order No. 7369 ..................................... $15

The ARRL UHF / Microwave Projects CD. CD-ROM includes Volumes
1 and 2 of The ARRL UHF/Microwave Projects Manuals.
Order No. 8853 ........................................................................... $24.95

Digital and Image Communications

VoIP: Internet Linking for Radio Amateurs.
Order No. 9264 ...................................................................... $17.95

The ARRL Image Communications Handbook. See and talk with
other hams! CD-ROM included with software utilities.
Order No. 8616 ...................................................................... $25.95

Basic Radio — Understanding the Key Building Blocks. An
introduction to radio for everyone. Includes build-it-yourself projects.
Order No. 9558 ...................................................................... $29.95

More QRP Power. More equipment, accessories and antennas for
low power radio operating! Order No. 9655 ........................... $19.95

L /C/F and Single- Layer Coil Winding Calculator. A slide rule for
the experimenter. Order No. 9123 .........................................  $12.95

Introduction to Radio Frequency Design.
Order No. 4920 ....................................................................... $39.95

ARRL’s RF Amplifier Classics. Find practical designs and construc-
tion details for classic tube and solid-state amplifiers at power levels
from 5 W to 1.5 kW. Order No. 9310 ...................................... $19.95

Emergency Power for Radio Communications. Plan alternative
means for electric power generation. Order No. 9531 .........  $19.95

W1FB’s QRP Notebook. Order No. 3657 .................................. $10

$40 Web Special

ARRL’s VHF Digital Handbook. 1st Edition. Dive into the digital
radio universe! Order No. 1220 .......................................... $19.95

ARRL’s HF Digital Handbook. 4th Edition. Use your computer to
talk to the world!  Order No. 1034 ....................................... $19.95

ARRL Antenna Compendium series— Practical antenna designs,
and other articles covering a wide range of antenna-related topics.
Volume 7. Order No. 8608 $24.95
Volume 6. Order No. 7431 $22.95
Volume 5. Order No. 5625 $20

Simple and Fun Antennas for Hams. Order No. 8624 ........ $22.95

Volume 3. Order No. 4017 $14
Volume 2. Order No. 2545 $14
Volume 1. Order No. 0194 $20

The ARRL Handbook—2008
The Standard in applied elec-
tronics and communications.
Operating activities, electronics and
communications concepts, radio
propagation and antenna theory,
practical projects, repair techniques,
references and more. Includes The
ARRL Handbook CD—the com-
plete and fully searchable book on
CD-ROM (version 12.0).

Softcover, Order No. 1018 ..................................................  $44.95

The ARRL RFI Book. 2nd Edition. Practical cures for radio frequency
interference. Order No. 9892 ................................................... $29.95

GPS and Amateur Radio. Order No. 9922 ........................... $18.95

$10.00 or less $6.00
10.01 - 20.00  7.00
20.01 - 30.00  8.00
30.01 - 40.00  9.00

40.01 - 50.00 10.00
50.01 - 75.00 11.00
Over $75.00          12.00
CD- ROM only        6.00

Volume 4. Order No. 4912 $20

ARRL’s Low Power Communication. 3rd edition. Build and operate
low-power radio gear-the QRP way!

Book. Order No.1042 ......................................................... $19.95
Book with Cub CW Transceiver Kit. Order No.1042K .... $99.95

ARRL Publications—continued from page 130

ARRL’s Hands-On Radio Experiments. Basic electronics instruc-
tion from the pages of QST. Order No. 1255 .......................... $19.95

$19.95

$34.95

NEW! Hands-On Radio Parts Kit. Order No. 1255K ....................... $79.95



World’s First dual power level
300/150 Watts SSB/CW Tuner --

Select 300 Watt SSB/CW power level
and match 6-1600 Ohm antennas Or . . .
select 150 Watt SSB/CW power level and
match extra wide-range 6-3200 Ohms!

The MFJ-993B IntelliTunerTM lets you
tune any antenna automatically balanced or
unbalanced -- ultra fast.

It’s a comprehensive automatic antenna
tuning center complete with SWR/Watt-
meter, antenna switch for two antennas and
4:1 current balun for balanced lines.

MFJ’s exclusive IntelliTunerTM, Adaptive
SearchTM and InstantRecallTM algorithms
give you ultra fast automatic tuning with
over 20,000 VirtualAntennaTM Memories.

You get a highly efficient L-network, 6-
1600 ohm matching at 300 Watts SSB/CW
or extra-wide 6-3200 Ohm matching at 150
Watts SSB/CW, 1.8-30 MHz coverage, Cross-
Needle and digital meters, audio SWR meter,
backlit LCD, remote control port, radio
interface, heavy-duty 16 amp/1000V relays.

It learns while you’re having fun
As you’re ragchewing, contesting or

DXing, your MFJ-993B is learning!
When you transmit, the MFJ-993B auto-

matically tunes for minimum SWR and
remembers your frequency and tuner set-
tings.  The next time you operate on that
frequency and antenna, these tuner settings
are instantly restored and you’re ready to
operate in milliseconds!

MFJ’s new
VirtualAntennaTM

Memory system
gives you 4

antenna memory
banks for each of
2 antenna con-
nectors.  Select
up to 4 antennas
on each antenna
connector. Each
antenna has
2500 memories,

20,000 total. 
Intelligent ultra

fast tuning
MFJ’s InstantRecallTM first checks its

memory to see if you have operated this
frequency before.  If so, tuning is instanta-
neous and you’re ready to operate.

If not, MFJ’s IntelliTunerTM algorithm --
based on MFJ’s famous SWR Analyzer
technology - -  kicks in.  It measures the
complex impedance of your antenna. Next,
it calculates the components it needs and
instantly snaps them in.  Then, it fine tunes
to minimize SWR -- you’re ready to oper-
ate.  It’s all done in a fraction of a second. 

When the impedance is within its meas-
urement range, the MFJ-993B is the fastest
automatic antenna tuner in the world.

If it can’t accurately determine impedance,
MFJ’s AdaptiveSearchTM algorithm goes into
action. Frequency is measured and relevant
components values are determined.  Only
those values are searched for ultra-fast tuning.

For even faster searches, you can set the
target SWR to 2 (settable 1.0-2.0).

You can manually tune when you can’t
transmit (for listening out of ham bands).

Cross Needle and Digital
SWR/Watt Meters

Lighted Cross-Needle and digital meters
lets you accurately read SWR, forward and
reflected power at a glance.

An audio SWR meter lets you hear the
tuned SWR when you can’t see/read meters.

Turn on a highly visible, instant response
SWR LCD bargraph when you need it.

Backlit LCD Display
An easy-to-read backlit LCD displays

SWR, forward/reflected power, frequency,
antenna 1 or 2, L/C tuner values, on/off

indicators and other information.
The MFJ-993B is a compact 10Wx2¾

Hx9D inches.  Use 12 to 15 VDC at 1 amp
or 110 VAC with MFJ-1316, $21.95.

Tune any Antenna
You can tune any antenna -- dipoles,

verticals, beams, phased arrays, inverted
vees, quads, random wires, mobile anten-
nas, compact limited space antennas.

A 4:1 true current balun lets you tune
any balanced antenna - - horizontal loops,
vertical loops, multi-band doublets, quads,
folded dipoles, Zepps.

Remote Control 
Plug in the MFJ-993RC,

$39.95, remote control and use
your tuner elsewhere remotely.

MFJ-993B Interface Pre-wired Cables
Allows automatic tuning of your MFJ-

991B/993B/994B IntelliTunerTM through radio.
MFJ-5124I, $19.95, ICOM. Supports

IC-706, 707, 718, 725, 728, 736, 746, 756,
765, 775, others that support AH-3 or AH-4.

MFJ-5124A, $19.95, ALINCO.
Supports DX-70, DX-77 and others.

MFJ-5124K, $59.95, KENWOOD.
Supports TS-50S, 450S, 570S, 690S, 850S,
870S, 2000 and others that support AT-300. 

MFJ-5124Y, $59.95, YAESU. Supports
FT-100D, FT-857, FT-897, others.

MFJ-5124Y2, $59.95, YAESU FT-847.

MFJ IntelliTunerTM Automatic Tuner
Automatically tunes unbalanced/balanced antennas . . .Ultra fast . . . New 20,000 memories . . .
Antenna Switch . . . Efficient L-network . . . Select 300 Watts (6-1600 Ohms) or 150 Watts
(6-3200 Ohms) . . . 1.8-30 MHz . . . 4:1 current balun . . . Cross-Needle and Digital SWR/

Wattmeter . . . Audio SWR meter . . . Backlit LCD . . . Remote control port . . . Radio interface . . .

600 Watt MFJ Automatic Tuner  
MFJ-994B,

600 Watt Intelli-
TunerTM! automatic
antenna tuner with

new 10,000 VirtualAntennaTM

Memories. Like MFJ-993B but
handles 600 Watts SSB/300

Watts CW, matches 12-800 Ohms. Does not have digital SWR/Wattmeter/LCD
display, audio SWR meter/audio feedback, antenna switch or 4:1 current balun.

MFJ-994B
$35995

Dual 300/150 Watt Auto Tuner

World’s First dual power level Tuner
-- Select 300 Watt

SSB/CW and match 6-1600
Ohm antennas Or select 150
Watt SSB/CW and match

extra wide-range 6-3200 Ohms. New 10,000
VirtualAntennaTM Memories. Like MFJ-
993B, less digital SWR/Wattmeter/ LCD
display, audio SWR meter/audio feedback,
antenna switch or 4:1 current balun. 

MFJ-991B 
$21995

MFJ . . . the World Leader in Ham Radio Accessories!

New!

MFJ-993B
$25995 New!

New!

• 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) 2006 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

B

B

MFJ Weather-sealed Automatic
Antenna Tuner, 1.8-30 MHz 

MFJ-926, $399.95. Weather-sealed
for outdoor/marine use. Heavy duty

custom plastic enclosure has inner rubber
gasket that seals interior electronics. Stain-

less steel mounting bracket.  Handles 200 Watts
PEP.  Tunes wire in less than .2 seconds from
memory (200 memories).  Requires 13.8 VDC,
1.5A. Compact 91/4Wx141/4Hx3D inches, 4 lbs.
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For more information, contact:

Mary M. Hobart, K1MMH

Chief Development Officer

ARRL

225 Main Street

Newington CT  06111-1494

Telephone: 860-594-0397

Email: mhobart@arrl.org

You may make yor contribution by mail, phone or on the web at www.arrl.org



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-962D
$29995

MFJ-945E
$12995

MFJ-906
$9995

MFJ-949E
$17995

MFJ-989D
$38995

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-921/924 $8995

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) 2008 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800
MFJ-969

$21995

MFJ-941E
$13995



138  August 2008  

QST 7/2008

Shortwave Listeners (SWL-ers) have
long enjoyed this most popular guide to
World Band Radio. There are more than
100 countries reaching out every day
with news, music and entertainment.
Make Passport your guide!

• When and Where: shortwave
program guides

• 112 radios rated – accessories, too
• Tools for better listening
• Passport Preparedness
• AND a channel-by-channel guide

to World Band Schedules
ARRL Order No. 1122 — Only $22.95*
*shipping $8 US (ground)/$13 International

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

QST 3/2008

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

ARRL Order No. 1173  Only $5.95*
*plus shipping and handling

www.skysweep.com

Sound card software
– Multimode RX/TX
– DSP
– HF/VHF e-mail and data

K2AW’S FAMOUS HI-VOLTAGE MODULES

HV 14-1 14KV-1A 250A. SURGE $15.00
HV 10-1 10KV-1A 250A. SURGE 12.00
HV  8-1 8KV-1A 250A. SURGE 10.00
HV  6-1 6KV-1A 150A. SURGE 5.00

PLUS $5.00 SHIPPING

K2AW’S “SILICON ALLEY”
175 FRIENDS LANE WESTBURY, NY 11590 516-334-7024

20,000 IN USE
IN OVER 50
COUNTRIES

SAME DAY
SHIPPING

MADE IN USA

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



MFJ . . . The World Leader in Ham Radio Accessories

The MFJ-9982
ContinuousCarrierTM antenna
tuner handles 2500 Watts
continuous carrier output
on all modes and all HF bands into most
unbalanced antennas -- even on 160 Meters
where even the best antenna tuners fail!

The MFJ-9982 gives you every feature
you'll ever want in a high power tuner --
wide matching range, 1.8 to 30 MHz cov-
erage, 6-position antenna switch, 4-core
balun, dummy load, true peak/average
lighted SWR/Wattmeter, 6:1 reduction
drives with detailed logging scales, 3-digit
turns counter, extra large knobs.
New Components, New Technologies

The Heart and Soul of the MFJ-9982 is
its roller inductor and variable capacitors.

MFJ's high power, high-Q continuous
current AirCoreTM roller inductor is no ordi-
nary roller inductor!  It’s edge wound from
thick .06-inch silver-plated solid copper strap.

It can carry huge circulating RF currents
and withstand tremendous heat that'll melt
or burn up ordinary roller inductors.

Self-insulating construction reduces stray
capacitance -- keeps self-resonant frequencies
high and out-of-the-way. Dual, silver-plated
compression wheels give ultra low-resist-
ance contacts.  New fast-tune crank knob.  

High-current, high-capacitance 1000 pF
and 500 pF air variable capacitors have low
minimum capacitance and are self-insulating.

These newly developed air variable
capacitors give you very high efficiency on
160/80 Meters and MFJ's patent pending
innovation gives you extremely wide matching
range on 10/12/15 Meters at 2500 Watts --
a feat only the MFJ-9982 has achieved.

Hi-Voltage/Current Antenna Switch
The antenna switch is completely isolat-

ed to handle high-voltage, high impedance
antennas.  High-current, low impedance
antennas are handled by parallel sets of high-
current contacts of two ceramic switches. 

New 4-Core Balun
Powerful balun -- Four 21/2 inch cores,

12-gauge TeflonTM wire. Run balanced lines
at full 2500 Watts SSB/CW continuous, 24/7.
New Balanced Line Feed-Thru Insulator

Allows massive transmitter currents to
flow directly to the antenna without pass-
ing through lossy screws or bolts.

TrueActiveTM Peak Reading Circuit
New TrueActiveTM circuit reads true peak

or average power on all modes. Cross-Needle
meter reads SWR/forward/reflected power.

1500 Watt Dummy Load
1500 Watt air-cooled non-inductive 50

Ohm resistor. 100W/10 min., 1.5kW/10 sec.

New Cabinet maintains high Q
New roomy cabinet maintains high Q.

Vent holes.  Heavy gauge, .08 inch alu-
minum braced chassis. Vinyl cover, non-
stripping PEM nuts, heavy 10-gauge and
copper strap wiring throughout.
13¾Wx7Dx16¼D inches.  15 pounds.

MFJ 2500 Watts ContinuousCarrierTM Tuner
Silver plated Edge-Wound Roller Inductor . . .1000/500 pF Variable Capacitors .
. . Antenna Switch . . . 4-Core Balun . . . true Peak Cross-Needle SWR/Wattmeter
. . . Dummy Load . . . Extremely Wide Matching Range . . . Patent Pending . . . 

Patent Pending

The MFJ-976 is a 1500Watt full
Legal Limit fully balanced antenna tuner.

You get superb current balance, very
wide matching range (12-2000 Ohms) and
continuous 1.8-30 MHz coverage including
all WARC bands. Handles full 1500 Watts

SSB and CW.
You can tune

any balanced
lines including

600 Ohm open wire line, 450/ 300
Ohm ladder lines, 300/72 Ohm
twin lead -- shielded or unshield-
ed.  Also tunes random wires and
coax fed antennas.

MFJ's fully balanced extremely
wide-range T-network gives you
simple, fast three knob tuning. No
complicated switching between

high and low impedance and switching in
additional capacitance of L-networks.

Four separate 500 pF in two gangs
gives you a total of 2000 pF for highly
efficient low loss operation on 160 Meters.

You get excellent 10 Meter perform-
ance because of MFJ's low minimum
capacitance and exclusive Self-Resonance

Killer™ high-Q AirCoreTM roller inductor
with silver plated contacts.

Heavy duty 1:1 current balun gives you
superb balance and stays cool even at 1.5kW.

True active peak reading lighted Cross-
Needle SWR/Wattmeter lets you read
SWR, true peak or average forward and
reflected power all at a glance on 300/
3000 Watt ranges. 12Wx6Hx153/4D inches.

MFJ-976
$49995

MFJ 1500 Watt Fully Balanced Antenna Tuner
Fully balanced MFJ-976 handles 1500 Watts legal limit . . . Extra-wide 12-2000 Ohms matching
range . . . continuous 1.8 to 30 MHz coverage including all WARC bands . . . Four separate 500 pF
in two gangs gives you a total of 2000 pF capacitance . . . Heavy duty 1:1 current balun . . . more!

• 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) 2005 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

New!

$69995
MFJ-9982

New!

MFJ_9982_09_06_2005.qxd  9/16/2005  9:57 AM  Page 1
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ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

ARRL Order No. 9922
Only $18.95*

*shipping: $7 US (ground)/$12.00 International

By Walter Fields, W4WCF

With this book, you’ll explore GPS:
its history, how it works, and
navigating with a GPS receiver.
You’ll also examine how Amateur
Radio operators have made use
of GPS technology for direction
finding and public service activi-
ties.

Contents:
• GPS Basics
• GPS Accuracy
• GPS Receivers
• Navigating with the GPS
Receiver

• Using GPS with
Topographic Maps

• Ham Radio Applications
with GPS

• Making it Happen with
APRS*

• Selecting a GPS Receiver

*APRS® is a registered trademark
of Bob Bruninga, WB4APR.

GPS
and Amateur Radio

Electronics Officers
Needed for U.S. Flag

Commercial Ships Worldwide
Skills required: Computer, networking,

instrumentation and analog electronics systems
maintenance and operation. Will assist in obtaining

all licenses. Outstanding pay and benefits.
Call, Fax or e-mail for more information.

American Radio Association
AFL-CIO

“The Electronics and Information Technology
Affiliate of the ILWU”
  Phone: 510-281-0706

  Fax: 775-828-6994
   email: arawest@earthlink.net
www.americanradioassoc.org

ANTIQUE RADIO CLASSIFIED

Antique Radio’s
Largest Circulation Monthly.
Articles, Ads & Classifieds.

Free Sample!

  6-Month Trial: $24.  1-Yr: $45 ($60 - 1st Class).
A.R.C., P.O. Box 802-B22, Carlisle, MA 01741

Toll free: (866) 371-0512  VISA/MC  Fax: (978) 371-7129

 Also: 40’s & 50’s Radios, Ham Equip., Early TV,
Books & more. Free 20-word ad each month.
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200500

Odyssey of an Eavesdropper... 
My Life in Electronics 
Countermeasures 
and My Battle against 
the FBI.  
By Marty Kaiser W3VCG 
ISBN 0-7867-1546-4.  
Available in both Hard 
Cover and Paperback.  
www.martykaiser.com/odyssey2.htm

ROSS 
DISTRIBUTING 
COMPANY

RDC

208-852-0830•Fax:208-852-0833
http://rossdist.com 
Visit Our Web Site Often 
for News and Specials Our 

  54th 
Year!

78 S. State Street, Preston, ID 83263

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



10 Bands -- 1 MFJ Antenna!
Full size performance . . . No ground or radials

Operate 10 bands: 75/80, 40, 30, 20, 17, 15, 12, 10, 6 and 2 Meters with one antenna
Separate full size radiators . . . End loading . . . Elevated top feed . . . Low Radiation
Angle . . . Very wide bandwidth . . . Highest performance no ground vertical ever . . . 

Operate 10 bands -- 75/80, 40, 30, 20, 17, 15,
12, 10, 6 and 2 Meters with this MFJ-1798 vertical
antenna and get full size performance with no
ground or radials!

Full size performance gives high efficiency for
more power radiated.  Results?  Stronger signals
and more Q-5 QSOs.

Full size performance also gives you exception-
ally wide bandwidths so you can use more of your
hard earned frequencies. 

Full size performance is achieved using separate
full size radiators for 2-20 Meters and highly effi-
cient end loading for 30, 40, 75/80 Meters. 

Get very low radiation angle for exciting DX,
automatic bandswitching, omni-directional cover-
age, low SWR. Handles 1500 Watts PEP SSB.  

MFJ’s unique Elevated Top FeedTM elevates the
feedpoint all the way to the top of the antenna.  It
puts the maximum radiation point high up in the
clear where it does the most good -- your signal
gets out even if you’re ground mounted. 

It’s easy to tune because adjusting one band has
minimum effect on the resonant frequencies of
other bands.  

Self-supporting and just 20 feet tall, the MFJ-1798
mounts easily from ground level to tower top -- small
lots, backyards, apartments, condos, roofs, tower mounts. 

Separate Full Size Radiators
Separate full size quarter wave radiators are used on 20, 17,

15, 12, 10 and 2 Meters. On 6 Meters, the 17 Meter radiator
becomes a 3/4 wave radiator. 

The active radiator works as a stub to decouple everything

beyond it. In phase antenna current flows in all parallel
radiators.  

This forms a very large equivalent radiator and
gives you incredible bandwidths. 

Radiator stubs provide automatic bandswitching --
absolutely no loss due to loading coils or traps. 

End Loading
On 30, 40, 75/80 Meters, end loading -- the most

efficient form of loading -- gives you highly efficient
performance, excellent bandwidth, low angle radiation
and automatic bandswitching.  

MFJ’s unique Frequency Adaptive L-NetworkTM pro-
vides automatic impedance matching for lowest SWR
on these low bands.  

Tuning to your favorite part of these bands is simple
and is done at the bottom of the antenna. 

No Ground or Radials Needed
You don’t need a ground or radials because an effec-

tive counterpoise that’s 12 feet across gives you excel-
lent ground isolation. 

You can mount it from ground level to roof top and
get awesome performance.  

No Feedline Radiation to Waste Power
The feedline is decoupled and isolated from the

antenna with MFJ’s exclusive AirCoreTM high power current
balun.  It’s wound with TeflonR coax and can’t saturate, no
matter how high your power.  

Built to Last
Incredibly strong solid fiberglass rod and large diameter 6061

T-6 aircraft strength aluminum tubing is in the main structure.  
Efficient high-Q coils are wound on tough low loss fiberglass

forms using highly weather resistant TeflonR covered wire. 

MFJ-1798
$29995

Ship Code F

MFJ’s tiny 36 inch
diameter loop antenna
lets you operate 10
through 30 MHz con-
tinuously -- including
the WARC bands!

Ideal for limited
space -- apartments,
small lots, motor

homes, attics, or mobile homes.
Enjoy both DX and local

contacts mounted vertically.
Get both low angle radiation for excellent
DX and high angle radiation for local,
close-in contacts.  Handles 150 watts.  

Super easy-to-use!  Only MFJ’s super
remote control has Auto Band SelectionTM.
It auto-tunes to desired band, then beeps to
let you know.  No control cable is needed. 

Fast/slow tune buttons and built-in two
range Cross-Needle SWR/Wattmeter lets
you quickly tune to your exact frequency. 

All welded construction, no mechanical
joints, welded butterfly capacitor with no
rotating contacts, large 1.050 inch diameter
round radiator -- not a lossy thin flat-strip
-- gives you highest possible efficiency.

Each plate in MFJ’s tuning capacitor is
welded for low loss and polished to prevent
high voltage arcing, welded to the radiator,
has nylon bearing, anti-backlash mecha-
nism, limit switches, continuous no-step
DC motor -- gives smooth precision tuning. 

Heavy duty thick ABS plastic housing

has ultraviolet inhibitor protection. 
MFJ-1788, $469.95. Same as MFJ-

1786 but covers 40 Meters-15 Meters con-
tinuous.  Includes super remote control.

MFJ-1782, $379.95. Like MFJ-1786
but control has only fast/slow tune buttons. 

MFJ-1780, $299.95. Box Fan Portable
Loop is about the same size (2x2 foot) as a
box fan, complete with handle. Covers 14-
30 MHz. Control has fast/slow tunes.

MFJ Apartment Antenna
Covers 40 thru 2 Meters.

Mounts outdoor to win-
dows, balconies, railings.
Works great indoors mount-
ed to desks, tables, book-
shelves. Highly efficient air
wound bug catcher loading

coil and telescoping 51/2 foot radiator lets
you really get out!  Radiator collapses to
21/2 feet for easy storage/carrying.  Includes
coax RF choke balun, coax feed line, coun-
terpoise wire, safety rope.  200 Watts PEP.

MFJ’s G5RV Antenna
Covers all bands, 160-
10 Meters with anten-
na tuner. 102 feet long,
shorter than 80 Meter

dipole.  Use as inverted
vee or sloper to be more compact.  Use on
160 Meters as Marconi with tuner and
ground.  Handles full legal limit power.
Add coax feedline and some rope or other
nonconductor and you’re on the air!

MFJ . . . the world leader in ham radio accessories!

MFJ’s Super High-Q LoopTM Antennas

MFJ-1786
$41995

MFJ-1622 $9995

$4495

MFJ-1778

MFJ halfwave vertical
6 bands: 40, 20, 15, 10, 6, 2 Meters . . . No
radials or ground needed

Only 12 feet
high and has a tiny
24 inch footprint!
Mount anywhere --
ground level to tower top --
apartments,small lots, trailers.
Perfect for vacations, field day,
DXpedition, camping.

Efficient end-loading, no
lossy traps.  Entire length is
always radiating.  Full size
halfwave on 2/6 Meters.  High
power air-wound choke balun
eliminates feedline radiation.
Adjusting 1 band has minimum
effect on others. 

MFJ-1792, $189.95. Full
size 1/4 wave radiator for 40
Meters.  33 feet, handles 1500 Watts PEP.
Requires guying and radials. 

MFJ-1793, $209.95. Like MFJ-1792
but has full size 20 Meter 1/4 wave also.

MFJ-1796
$22995

Free MFJ Catalog
and Nearest Dealer . . . 800-647-1800

http://www.mfjenterprises.com
• 1 Year No Matter WhatTM warranty • 30 day money 
back guarantee (less s/h) on orders from MFJ

MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762
(662) 323-5869; 8-4:30 CST, Mon.-Fri.
FAX: (662) 323-6551; Add s/h
Tech Help: (662) 323-0549

Prices and specifications subject to change. (c) 2008 MFJ Enterprises, Inc. 

10bands_1MFJ_Antenna_091807_color.qxd  9/19/2007  11:54 AM  Page 1



Program Highlights
■ Huntsville Hamfest – Featuring equipment dealers, manufacturers, forums and more!
■ Young Ladies Radio League (YLRL) 2008 Convention – August 14-17.
■ DX Banquet (sponsored by the North Alabama DX Club) featuring Ann Santos, WA1S

speaking on the TX5C Clipperton DXpedition.
■ DXCC Card Checking
■ ARRL Program Representatives
■ Youth Activities
■ W1AW/4 Special Event Station – Bring a copy of your license to operate.

ARRL The national association for
AMATEUR RADIO

Huntsville Hamfest Association
The World’s Friendliest Hamfest

www.hamfest.org

Hotels
Holiday Inn

Group/Convention code: HAMFEST.
Reservations: 1-877-465-4329 or 1-256-553-1400 ext. 670.
www.holidayinn.com/huntsvilleal

Embassy Suites Hotels
Group/Convention code: HAM.
Reservations: 1-800-362-2779 or  1-256-539-7573 or
visit www.embassysuiteshuntsville.com

✓✓✓✓✓ Huntsville Botanical Garden
✓✓✓✓✓ Huntsville Museum

of Art
✓✓✓✓✓ Cathedral Caverns

State Park
✓✓✓✓✓ Historic Huntsville

Depot Museum
and Alabama’s
Constitution Village

NEW!

Nearby Points of Interest
✓✓✓✓✓ U.S. Space & Rocket Center and U.S. Space Camp
✓✓✓✓✓ NASA Marshall Space Flight Center Tour
✓✓✓✓✓ Bridge Street Centre – Upscale Shopping Mall ➦



World's largest HF
SWR/Wattmeter 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     examining the scale.

MFJ's exclusive TrueActiveTM peak
reading circuit captures true peak or aver-
age forward 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 . . . the World Leader in Ham Radio Accessories!

16-element WiFi Yagi antenna
greatly extends range of 2.4 GHz,
802.11b/g  WiFi signals. Turns slow/

no connection into fast, solid connection.
Highly directional -- minimizes interference.
N-female connector. Tripod screw-mount.
Wall/desk/shelf mounts. Use vertically or
horizontally. 18Wx23/4 Hx 11/4D in. 2.9 oz.

MFJ-5606SR, $24.95. Cable con-
nects MFJ-1800/WiFi antennas to
computer. Reverse-SMA male to
N-male, 6 ft. RG-174.

MFJ-5606TR, $24.95. Same as
MFJ-5606SR but Reverse-TNC
male to N-male.

MFJ-1800
$2995

16-Element 2.4 GHz WiFi Yagi Glazed Ceramic InsulatorsCompact SWR/Wattmeter

• 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) 2008 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

MFJ’s Weather-proof Antenna
Feedthrough Panel mounts in your window
sill.  Lets you feed three coax-fed antennas,
balanced line, random wire and ground with-
out drilling through walls. 

Simply place in window sill and close
window.  One cut customizes it for any win-
dow up to 48 inches.  Use horizontally or
vertically.  High-quality pressure-treated
wood with excellent 3/4 inch thick insulat-
ing properties is painted with heavy coat of
white outdoor enamel paint. Edges sealed by
weather-stripping.  Seals and insulates

against all weather conditions. Gives years
of trouble-free service. 3/4Dx31/2Hx48W in.

Inside/outside stainless steel plates bond all
coax shields to ground. Stainless steel ground
post brings outside ground connection inside.
Three Teflon(R) SO-239 coax connectors,
ceramic balanced line/randomwire feedthru
insulators. 

MFJ Weather-Proof Antenna Feedthrough Panel
Bring three coax-fed HF/VHF/UHF antennas, balanced line, random wire and ground into your
hamshack without drilling through walls . . .

Compact SWR/
Wattmeter has huge
3 inch lighted Cross-
Needle Meter, easily

viewable from across shack.
Read forward/reflected power,

SWR simultaneously. 31/4Wx31/4Hx31/4D in.
MFJ-822 for 1.8-200 MHz, 30/300 Watts.
MFJ-842 for 140-525 MHz, 15/150 Watts. 

MFJ-822
MFJ-842

$5995

You can hardly see this mini 14 foot
rotatable dipole from across the street!

Tiny 7-foot turning radius fits the smallest
roof -- perfect for houses, apartments/condos.

The low-profile MFJ-1775 is not much
bigger than a TV antenna and nicely blends
into the sky.  It’s easily turned by a light-
weight TV rotator.  

It’s no Wimp! Its directivity reduces QRM/

noise and lets you focus
your signal in the direction
that you want -- so you
can work some real DX.

Operate 6 bands -- 40,
20, 15, 10, 6 and 2 meters.
Run full 1500 Watts
SSB/CW on all HF bands!

Its entire length radi-
ates. Each HF band uses a separate, highly-
efficient end-loading coil wound on fiber-
glass forms with TeflonTM wire with capaci-
tance hats at each end (no lossy traps).  6
and 2 meters are full-length halfwave
dipoles.  

Built-to-last -- incredibly strong solid
rod fiberglass center insulator and 6063 T-6
aircraft strength aluminum tubing radiator.

Assembles in an afternoon. Adjusting one
band has little effect on other bands. 
MFJ-1775W, $249.95. WARC band ver-
sion for 12, 17, 30, 60 Meters only.

6-Band Rotatable mini-Dipole for 40,20,15,10,6,2 M
Low profile 14 ft . . . 7 ft. turning radius . . . 1.5 kW . . . Directivity focuses signal, reduces QRM/noise . . . 

New!

80/40/20 Meter Rotatable Dipole

MFJ-1785, $369.95. DX the low bands on
80, 40, and 20 Meters with an efficient full
33 foot rotatable dipole!  Handles a full
1500 Watts.  Balun included. 6063 T-6 air-
craft strength aluminum tubing with a solid
center fiberglass insulator.  Requires a medi-
um-duty rotator such as Hy-gain’s AR-40.

Switch any two
antennas remotely!
Single coax feeds two

antennas, DC power, con-
trol signals -- no extra
cable needed. Use 1.8-150

MHz antennas. 1500 Watts. 50-75 Ohms. 4W
x25/8Hx11/2D in. fully enclosed, weather pro-
tected outside switch box has stainless steel
bracket for 11/2 in. mast. 3 Teflon(R) SO-239s.

MFJ-4712
$7995

MFJ-868
$14995

MFJ giant SWR/Wattmeter

Giant 144/220/440 MHz SWR/Wattmeter
MFJ-867, $159.95. Like MFJ-868 giant

SWR/Wattmeter, but for 144/220/440 MHz.

New!

New! MFJ-4602
$6995

MFJ-16C06, $4.56, package of 6
authentic glazed ceramic antenna in-
sulators. Extra-strong -- long antennas
will not break, will not arc over or

melt under full legal power. Extra-long
ridges prevent high-voltage breakdown.
Smooth wire holes prevent wire damage.

2-Position Remote Ant. Switch

New!

Stainless Steel Bonding Plate

Indoor View

Outdoor View

New!

WARC Band Version

Now Available!

MFJ-1775
$24995 New!

GiantWattmeter_091807.qxd  9/19/2007  4:21 PM  Page 1
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TTTTTimewave’s Newest HamLink™ family member bringsimewave’s Newest HamLink™ family member bringsimewave’s Newest HamLink™ family member bringsimewave’s Newest HamLink™ family member bringsimewave’s Newest HamLink™ family member brings
wireless rig control to your station.wireless rig control to your station.wireless rig control to your station.wireless rig control to your station.wireless rig control to your station.

       HamLinkBT-RC™Rig Control

■■■■■ HamLinkUSBTM Rig Control Plus
■■■■■ DSP-232+ Data Controller w/USB
■■■■■ PK-232/USB Data Controller
■■■■■ PK-96/USB Packet TNC
■■■■■ TZ-900 Antenna Analyzer
■■■■■ DSP-599zx Audio Processor
■■■■■ ANC-4 Antenna Noise Canceller
■■■■■ Upgrades for many of our DSP & PK products. Call Us Now!

Wireless Remote Control for your radio!

651-489-5080   F651-489-5080   F651-489-5080   F651-489-5080   F651-489-5080   Fax 651-489-5066ax 651-489-5066ax 651-489-5066ax 651-489-5066ax 651-489-5066
sales@timewave.com    wwwsales@timewave.com    wwwsales@timewave.com    wwwsales@timewave.com    wwwsales@timewave.com    www.timewave.com.timewave.com.timewave.com.timewave.com.timewave.com

1025 Selby A1025 Selby A1025 Selby A1025 Selby A1025 Selby Ave., Suite 101   St. Pve., Suite 101   St. Pve., Suite 101   St. Pve., Suite 101   St. Pve., Suite 101   St. Paul, MN 55104 USAaul, MN 55104 USAaul, MN 55104 USAaul, MN 55104 USAaul, MN 55104 USA

TECHNOLOGY INC.

HamLinkUSBTM Rig Control
Plus PTT

■ Audio and PTT!
■ Bluetooth® wireless technology
■ Use your favorite PC rig control program

■ Great for field day
■ Monitor from your easy chair
■ Use with laptops, PDAs, & desktop PCs

NEW!

    Check out the rest of our Line-up —

QST 7/2008

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. 
Includes:

ARRL VEC 
Volunteer 
Examiner 
Manual 
Ninth Edition

ARRL Order No. 1328 – ONLY $10*
*Shipping and handling included

■ 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!

NEW!



MFJ Switching Power Supplies

MFJ’s new adjustable voltage switch-
ing 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 in the palm of
your 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. 

MFJ’s 25 Amp MightyLiteTM weighs
just 3.7 lbs. -- that’s 5 times lighter than an
equivalent conventional power supply.
MFJ’s 45 Amp is even more dramatic -- 8
times lighter and weighs just 5.5 pounds!

No RF hash!
These babies are clean . . . Your bud-

dies won’t hear any RF hash on your sig-
nal!  None in your receiver either!

Some competing switching power sup-
plies generate objectionable RF hash in
your transmitted and received signal. 

These super clean MFJ MightyLitesTM

meet all FCC Class B regulations. 
Low Ripple . . . Highly Regulated

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. 

Fully Protected
You won’t burn up our power supplies!

They are fully protected with Over Voltage
and Over Current protection circuits. 

Worldwide Versatility
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. 

MightyLitesTM . . . Mighty Features
Front-panel control lets you vary out-

put from 9 to 15 Volts DC. 
Front-panel has easy access five-way

binding posts for heavy duty use and ciga-
rette lighter socket for mobile accessories.
MFJ-4245MV has two sets of quick-con-
nects on the rear for accessories.  

Brightly illuminated 3 inch meters let
you monitor load voltage and current. 

A whisper quiet internal fan efficiently
cools your power supply for long life.  

Two models to choose from . . . 

MFJ-4225MV, $149.95. 25 Amps
maximum or 22 Amps continuous.  Weighs
3.7 pounds.  Measures 53/4Wx41/2Hx6D in. 

MFJ-4245MV, $199.95. 45 Amps
maximum or 40 Amps continuous.  Weighs
5.5 pounds.  Measures 71/2Wx43/4Hx9D in.

New! MFJ-4175, $359.95.
75 Amps continuous. 13.8-14.2
VDC. 7.8 pounds. 61/2Wx31/2Hx10D
inches.108-132 VAC. No RF hash!

MFJ-4225MV
25 Amp  

$14995

MFJ-4245MV
45 Amp

$19995

MFJ 35/30 Amp Adjustable Regulated DC Power Supply
Massive 19.2 pound transformer . . . No RF hash . . . Adjustable 1 to 14 VDC . . . 

MFJ’s heavy duty conventional power
supply is excellent for powering HF or 2
Meter/440 MHz transceiver/accessories.  

A massive 19.2 pound transformer
makes this power supply super heavy duty!
It delivers 35 amps maximum and 30 amps
continuous without even flexing its mus-
cles.  Plugs into any 110 VAC wall outlet. 

It’s highly regulated with load regula-
tion better than 1%.  Ripple voltage is less
than 30 mV. No RF hash -- it’s super clean!

Fully protected -- has over voltage pro-
tection, fold back short circuit protection

and over-temperature protection. 
You get front panel

adjustable voltage from 1 to 14
VDC with a convenient detent
set at 13.8 VDC.  A pair of front-panel
meters let you monitor voltage and current. 

Three sets of output terminals include a
pair of heavy duty five-way binding posts
for HF/VHF radios, two pairs of quick-con-
nects for accessories and a covered ciga-
rette lighter socket for mobile accessories.  

A front-panel fuse holder makes fuse
replacement easy.  Whisper quiet fan speed

increases as load current increases -- keeps
components cool.  91/2Wx6Hx93/4D inches. 

MFJ HHiigghh  CCuurrrreenntt Multiple DC Power Outlets
Power two HF/VHF transceivers and six or more accessories from your 12 VDC power supply

MFJ-1118, $84.95. This is MFJ’s most
versatile and highest current Deluxe
Multiple DC Power Outlet.  Lets you
power two HF and/or VHF transceivers and

six or more accessories from
your transceiver’s main 12
VDC supply. 

Two pairs of super heavy
duty 30 amp 5-way binding
posts connect your transceivers.
Each pair is fused and RF
bypassed.  Handles 35 Amps
total.Six pairs of heavy duty, RF
bypassed 5-way binding posts
let you power your accessories.
They handle 15 Amps total, are

protected by a master fuse and have an
ON/OFF switch with “ON” LED indicator.  

Built-in 0-25 VDC voltmeter.  Six
feet super heavy duty eight gauge color-
coded cable with ring tongue terminals.
Binding posts are spaced for standard
dual banana plugs.  Heavy duty alu-
minum construction.  121/2x23/4x21/2 in. 

MFJ-1116, $59.95. Similar to MFJ-

1118.  No 30 amp posts.  Has “ON” LED
and 0-25 VDC voltmeter.  15 amps total. 

MFJ-1112, $44.95. Similar to MFJ-
1116.  No on/off switch, LED, meter, fuse.

MFJ-1117, $64.95. For powering four
HF /VHF radios (two at 35 Amps each and
two at 35 Amps combined) simultaneously.
Tiny 8x2x3 inches.  

MFJ-1118
$8495

plus s&h
MFJ-1116

$5995
plus s&h

MFJ-1117
$6495

plus s&h

Power your HF transceiver, 2 meter/440 MHz mobile/base and accessories
with these new 25 or 45 Amp MFJ MightyLiteTM Switching Power Supplies!
No RF hash . . . Super lightweight . . . Super small . . . Volt/Amp Meters . . . 

NEW! 25 Amp MightyLiteTM

Super light, super
compact switching
power supply delivers
25 Amps maximum/22
Amps continuous at
13.8 Volts DC. Low ripple, highly regulated.  No
RF Hash! Five-way binding posts for high current.
Quick connects for accessories.  Over voltage/cur-
rent protection. 110 or 220 VAC operation.  Meets
FCC Class B regs. 2.86 lbs. 53/4Wx3Hx53/4D inches.

MFJ-4125
25 Amp

$10995
plus s&h

All are protected by MFJ’s famous No Matter WhatTM one year limited warranty.  

MFJ-1112
$4495

plus s&h

MFJ-4035MV
$14995

• 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) 2008 MFJ Enterprises, Inc. 

Dealer/Catalog/Manuals
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

No RF Hash!No RF Hash!

plus
s&h

plus
s&h

MFJ_Switching_powersupplies_052008.qxd  5/20/2008  9:21 AM  Page 1
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ADVANCED ANTENNA ANALYSTS™

Call to order with MC, VISA or send Check, MO. Add $9 S/H in 48 States ($11 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.

QST 2/2008

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

– The Art and Science of QRP
By Rich Arland, W3OSS
Third Edition

Welcome to the world of
QRP! Now you can explore the
excitement of low-power radio
operating:
■■■■■ Equipment and Station

Accessories
■■■■■ Antennas
■■■■■ Operating Strategies
■■■■■ NEW! Emergency

Communication
■■■■■ NEW! Surplus Military

Equipment
Plus QRP calling frequencies,
manufacturers…and much more!

BONUS
Includes the complete assembly
manual for the MFJ Cub
Transceiver Kit.** You’ll enjoy
countless hours operating this tiny
high performance radio. Build the
kit in just a few hours, and you’ll
be working the world with low-
power fun!
**kit sold
separately

ARRL’s Low Power
Communication
ARRL Order No. 1042
Only $19.95*
*shipping $7 US (ground)/$12.00 International

ARRL’s Low Power
Communication with
40-meter CW Cub Transceiver Kit
ARRL Order No. 1042K
Only $99.95*
*shipping $12 US (ground)/$17.00 International

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

800-206-0115  ■■■■■      KC6QLB
www.powerportstore.com

WaterSafe
12V, 8 amp hour battery built
into a completely watertight,
padded Pelican case w/waterproof outlet.
Extra space for securing your cell phone, GPS,
or radio.

PowerPort-312
12 volt, 12 amp hour re-
chargeable battery. 3-port DC
outlets, battery statics display.
Padded bag with detachable
accessory pockets.

PowerPort73
Lightweight DC Power; 12 volt, 8
amp hour rechargeable battery
w/3-port DC outlets. Padded carrying
bag & auto 2-stage AC wall charger.

Folding
Solar Cells
5 and 26 Watt Folding
Solar charger.

www.surplussales.com
Surplus Sales of Nebraska

402-346-4750

1218 Nicholas Street, Omaha, NE 68102
e-mail: grinnell @ surplussales.com

Transient Voltage Surge Suppressor 
240 / 120v - Single Phase

Motor Start Capacitor 

(ELE) LW2XXC

(CFO) 0227R00.16.A
189 - 227 μF, 165 vac, 50/60 Hz. 
-10ºC to +55ºC. Leads attached. 

1.43” diameter x 2-3/4” high.

Absolutely the best surge 
suppressor money can buy 
for house or business!! It has 
two very high end Surge Blox 
200 Suppressor Modules @ 
3,000 Joules per phase.

100’s of Motor Start Capacitors in stock!!

$495 each

$5 each - $4 (20+), $3 (100+)

Ham Radio 
Insurance 
Associates

‘Insurance for Hams 
by Hams’

Since 1994

1-800-545-8881
www.hamradioinsurance.com



• 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) 2008 MFJ Enterprises, Inc. 

Let this new microprocessor
controlled MFJ Contest Voice
KeyerTM call CQ, send your call
and do contest exchanges for
you in your own natural voice!  

Store frequently used phrases
like “CQ Contest this is AA5MT”,
“You’re 59” . . . “Qth is Mississ-
ippi” . . .  Contest by pressing a
few buttons and save your voice.

Record and playback 5 natural
sounding messages in a total of
75 seconds. Uses eeprom -- no
battery backup needed. Use your
mic or its built-in mic for recording.

You can repeat messages
continuously and vary the repeat
delay from 3 to 500 seconds.
Makes a great voice beacon and
calling CQ is so easy.

You can also record and play
back off-the-air signals -- great
help if you didn’t get it right the
first time! No more “Please repeat”.

A playing message can be

halted by the
Stop Button,
your micro-

phone’s PTT/VOX, remote
control or computer.

Has jack for remote or com-
puter control (using CT, NA or
other program). Lets you select,
play and cancel messages. 

Your mic’s audio character-
istics do not change when your
MFJ-434B is installed.  

All audio lines are RF fil-
tered to eliminate RFI, audio
feedback and distortion.  An
audio isolation transformer
totally eliminates hum and dis-
tortion caused by ground loops. 

New! It’s easy to use -- just
plug in your 8 pin round or mod-
ular mic plug, set the internal
jumpers for your transceiver and
plug in the appropriate (included)
cable for your rig.   

Built-in speaker-amplifier.
Speaker/phone jack. Use 9 Volt
battery, 9-15 VDC or 110 VAC
with optional MFJ-1312D,
$15.95. 61/2Wx21/2Hx61/2D in.  

MFJ-73, $34.95. MFJ-434B
Remote Control with cable.  

Wipe out noise and interfer-
ence before it gets into your
receiver with a 60 dB null!

Eliminate all types of noise -
- severe power line noise from
arcing transformers and insula-
tors, fluorescent lamps, light
dimmers, touch controlled
lamps, computers, TV birdies,
lightning crashes from distant
thunderstorms, electric drills,
motors, industrial processes .  .  .

It’s more effective than a noise
blanker! Interference much
stronger than your desired signal
can be completely removed
without affecting your signal. 

It works on all modes -- SSB,
AM, CW, FM -- and frequences
from BCB to lower VHF.

You can null out strong QRM
on top of weak rare DX and
then work him!  You can null

out a strong local ham or AM
broadcast station to prevent your
receiver from overloading.

Use the MFJ-1026 as an
adjustable phasing network.
You can combine two antennas
to give you various directional
patterns.  Null out a strong inter-
fering signal or peak a weak sig-
nal at a push of a button.  

Easy-to-use! Plugs between
transmitting antenna and trans-
ceiver.  To null, adjust amplitude
and phase controls for minimum
S-meter reading or lowest noise.
To peak, push reverse button.
Use built-in active antenna or an
external one.  MFJ’s exclusive
Constant Amplitude Phase
ControlTM makes nulling easy.  

RF sense T/R switch auto-
matically bypasses your trans-
ceiver when you transmit.
Adjustable delay time.  Uses 12
VDC or 110 VAC with MFJ-
1312D, $15.95. 61/2x11/2x61/4 in. 

MFJ-1025, $179.95. Like
MFJ-1026
less built-in
active anten-

na, use external noise antenna. 

Only MFJ gives you tun-
able and programmable
“brick wall” DSP filters. 

You can continuously tune low pass,
high pass, notch and bandpass filters and
continuously vary bandwidth to pinpoint
and eliminate interference. 

Only MFJ gives you 5 factory pre-set
and 10 programmable pre-set filters you

can customize.  Automatic notch filter
searches for and eliminates multiple het-
erodynes.  Advanced adaptive noise reduc-
tion silences background noise and QRM.  

MFJ-784B
$27995

“What did you say?” Can you
hear but . . . just can’t always understand
everything people are saying?

As we get older, high frequency hear-
ing loss reduces our ability to under-
stand speech.  Here’s why . . .

Research shows that nearly half the
speech intelligibility is contained in
1000 to 4000 Hz range, but contains a
miniscule 4% of total speech energy. 

On the other hand, the low frequen-
cies, 125 to 500 Hz have most of the
speech energy (55%) but contribute very
little to intelligibility -- only 4%.  

To dramatically improve your ability

to understand
speech, you must: 

First, drastically
increase the speech
energy above 500
Hz, where 83% of
the speech intelligi-
bility is concen-
trated. 

Second, drasti-
cally reduce speech

energy below 500 Hz where only 4% of
speech intelligibility lies. 

The MFJ-616 splits the audio speech
band into four overlapping octave
ranges centered at 300, 600, 1200 and
2400 Hz.  You can boost or cut each
range by nearly 20 dB.

A balance control and separate 21/2 Watt
amplifiers let you equalize perceived
loudness to each ear so both ears help. 

By boosting high and cutting low fre-
quencies and adjusting the balanced con-
trol, speech that you can barely under-
stand become highly understandable!

Even if you don’t have high frequency
hearing loss, you’ll dramatically improve
your ability to understand speech.
You’ll get an edge in contesting and
DXing and enjoy ragchewing more.

Here’s what QST for April, 2001 said
. . . “I expected a subtle effect at best,
but I was astonished . . . The result was
remarkably clean, understandable
speech without hissing, ringing or other
strange effects . . . made a dramatic
improvement . . .”

Immuned to RFI. Has phone jack,
on/off speaker switch, 2 inputs, bypass
switch. 10Wx21/2Hx6D”. Needs 12 VDC.

MFJ-1316, $21.95. For 110 VAC
operation. Provides 12 VDC/1.5 Amps.

MFJ-72, $69.80. All-in-one MFJ-
616 Accessory Pack.  Includes MFJ-392
headphones, two MFJ-281 speakers and
MFJ-1316 power supply. Save $7!

Try it for 30 Days
Order from MFJ and try it -- No obli-

gation.  If not delighted, return it within
30 days for refund less shipping.

MFJ Speech Intelligibility Enhancer
. . . makes barely understandable speech highly understandable!

MFJ Speech Intelligibility Enhancer

MFJ-434B
$19995

MFJ-616
$18995

MFJ-1026
$19995

MFJ Contest Voice Keyer

MFJ tunable Super DSP filter

60 dB Null wipes out
noise and interference

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

Transformer-coupled -- No RFI, hum or feedback . . . 75
seconds total, 5-messages . . . Records received audio . . . 

http://www.mfjenterprises.com for instruction manuals, catalog, info

616_434_1026_784B_091807.qxd  9/19/2007  11:56 AM  Page 1
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CHALLENGER VOYAGER

TITAN ACCESSORIES

EAGLE NEW

➭

➭

Standard Features
NO TRAPS  
NO TUNING

Quick Assembly
Elevated Feedpoint
TITAN FEATURES

Height 25 ft. • Weight 21 lbs.
MOUNTS ON A 1 1/4” OD PIPE
NO RADIALS REQUIRED
EXPAND YOUR MOUNTING OPTIONS!

TITAN DX
MULTI BAND VERTICAL

OPERATE THE

ENTIRE
BAND

ON 
10 M
12 M
15 M
17 M
20 M
30 M
40 M

AND 100KHZ
80 M

THE ALL-PURPOSE ANTENNA

ANTENNA PRODUCTS, INC.
99 NORTH WILLOW ST. · FELLSMERE, FL 32948

Please Contact
Us for a

Free Catalog.
(772) 571-9922

Visit Us At
gapantenna.com

SINCE
1989

ANTENNA PRODUCTS TM

#1 Selling
Vertical Antenna

QST 2/2008

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

ARRL’s HF Digital
Handbook
ARRL Order No. 1034
Only $19.95*

ARRL’s HF Digital Handbook
is your guide to understanding
the most active HF digital
communication modes in use
today. There is something for
every radio operator—
beginners and more advanced
operators alike.

Includes:
■■■■■  Assembling Your HF Digital

Station

■■■■■  Discussion of PSKMail and
Other Varieties of PSK

■■■■■  PACTOR and Winlink 2000

■■■■■  G-TOR, MT-63, Throb, Olivia
and DominoEX

■■■■■  HF Digital Contesting

■■■■■  HF Digital Voice and Image

■■■■■  Automatic Link
Establishment

….and much more!

ARRL’s HF Digital Handbook
By Steve Ford, WB8IMY
4th Edition

*shipping $7 US (ground)/$12.00 International

NEW

DX4WIN  V7
…the way logging 

software should be!
DX4WIN – an easy to use, yet powerful
logging program for every ham – now 
features direct support for MMTTY!

No longer do you have to work RTTY
and log in separate applications. It can

now ALL be done from within DX4WIN
using all standard DX4WIN features.

DX4WIN version 7, still only $89.95
Shipping: $6.95 US/$11 DX

Upgrades available for previous versions.

To order, or for more information, contact:

Rapidan Data Systems
PO Box 2521, Locust Grove, VA 22508

(540) 854-9160
Email: support@dx4win.com

Free version 7.0 demo and 
secure online ordering at 

www.dx4win.com

REPEATERS
6m - 2m – 440

Micro Computer Concepts
727-376-6575   www.mccrpt.com

7620 Omnitech Place, Victor, New York USA 14564
Tel: 585–742–2020 • Fax: 800–456–6494

web: www.radiodaze.com • email: info@radiodaze.com

Your Source For:
VACUUM TUBES • Classic Transformers • Components

Glass Dials & Other Reproduction Items • Books
Workbench Supplies • Refinishing Products • Tools

Contact Us Today For Our Free Catalog!

VINTAGE RADIO
& ELECTRONICS

www.WEB-TRONICS.com
Powerful on-line source for your quality

electronic equipment & supplies.
Everything from resistors, capacitors, semicon-
ductor devices & inductors to computer
boards, data acquisition test equipment,
small CCD cameras & much, much more!

Circuit Specialists, Inc.
800-528-1417/480-464-2485

FAX 480-464-5824Since 1971

Radio control en-/ decoder software / hardware

Bonito - RadioCom
BuTel - ARC
WAVECOM

COMPUTER INTERNATIONAL
St. Johns, MI 48879 – Phone 989 224 9080

 qst@computer-int.com**www.computer-int.com

Import & Export -*- Sale & Support
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The ARRL Antenna Book is THE
SOURCE for current antenna theory
and a wealth of practical, how-to
construction projects. Fully
searchable CD-ROM
included.

The ARRL
Antenna Book

21st Edition

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

Contents:
■ Safety First
■ Antenna Fundamentals
■ The Effects of Ground
■ Antenna Modeling and System Planning
■ Loop Antennas
■ Low-Frequency Antennas
■ Multiband Antennas
■ Multielement Arrays
■ Broadband Antenna Matching
■ Log Periodic Arrays
■ HF Yagi Arrays
■ Quad Arrays
■ Long Wire and Traveling Wave Antennas
■ Direction Finding Antennas
■ Portable Antennas
■ Mobile and Maritime Antennas
■ Repeater Antenna Systems
■ VHF and UHF Antenna Systems
■ Antenna Systems for Space

Communications
■ Antenna Materials and Accessories
■ Antenna Products Suppliers
■ Antenna Supports
■ Radio Wave Propagation
■ Transmission Lines
■ Coupling the Transmitter to the Line
■ Coupling the Line to the Antenna
■ Antenna and Transmission-Line

Measurements
■ Smith Chart Calculations

Book with CD-ROM.
ARRL Order No. 9876
Only $44.95*
*Shipping: $10 US (ground)/$15 International

The ultimate reference for
Amateur Radio antennas,

transmission lines and propagation.

QST 12/2007

ARRL The national association for
AMATEUR RADIO

Authorized RIGblaster & RIGrunner Dealer

Over 1500 products in stock • Satisfaction guaranteed!

Easy secure
online ordering

Build your own 
or buy assembled

Huge savings • lowest prices

POWER CONNECTOR SUPERSTORE
WWW.POWERWERX.COM

Standardize Your Power Connectors

Best choice for New Hams
Anderson Powerpoles®, Adapters & Accessories

Share Emergency Power • Reusable • Easy to Use

This innovative new product has been 
developed using the latest Bluetooth® 
technology, meaning that you can now 
talk on your radio using virtually any 
Bluetooth® headset.  

 www.CheapHam.com 

TalkSafe 

Fast Delivery and Discounted Prices 

TOROID CORES®

Ferrite and iron powder cores. Free
catalog and RFI Tip Sheet. Our RFI kit gets
RFI out of TVs, telephones, stereos, etc.
Model RFI-4 ........................................ $25.00

+ $8 S&H U.S./Canada. Tax in Calif.
Use MASTERCARD or VISA

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
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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

CD-ROM, version 1.0
ARRL Order No. 9868
Only $19.95*
*shipping: $6 US (ground)/$11.00 International

The ARRL
EMERGENCY
COMMUNICATION
LIBRARY

Minimum System Requirements: A 400 MHz
Pentium PC with 256 MBytes of RAM and
Microsoft® Windows® XP or Windows 2000.

■ Documents and
presentations on many
aspects of emergency
radio communication
operating (many in PDF
format)

■ ARES® Field Resources
Manual

■ The ARRL Public Service
Communications Manual

■ APRS software
■ WinLink 2000 software
■ Simulated Emergency

Test (SET), a video
created by Bob Doherty,
K1VV

■ Microsoft® Powerpoint®

viewer and Adobe
Acrobat Reader® included

QUICK ACCESS TO
INFORMATION AND
SOFTWARE:

The World’s FIRST Software Defined Digital Interface

www.usinterface.com

Teri Software 
www.antennamodel.com
sales@antennamodel.com

ANTENNA MODELTM

3D Patterns - Yagi Optimization 
Match Wizard - Clamp Wizard 

Coil Wizard - Graphs 
No Segment Limit 

Only $90US 

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

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

IC-756PRO/PROII/PROIII 
Roo  ng Filter Mods

Now Shipping!

aspe
radio
opera
forma

ARRL Membership makes a Great Gift!
www.arrl.org/join



  August 2008  151

QST 8/2008

ARRL
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

The national association for
AMATEUR RADIO

ARRL’S 
HANDS-ON RADIO 

EXPERIMENTS
By H. Ward Silver, NØAX

Over 60 short electronics experiments 
from the pages of QST.  Step-by-step, 
Silver expertly leads you through 
each experiment – and you’ll make 
discoveries along the way!

■ Radio and Electronic 
Fundamentals 

■ Semiconductor Basics 
■ Building Block Circuits 
■ Power Supplies 
■ Filters 
■ Oscillators and Buffers 
■ Transmission Lines & Impedance 

Matching 
■ Workshop & Design Techniques

Includes a complete parts list!

HANDS-ON RADIO 
Parts Kit 

Use the parts kit to build the 
experiments yourself!  You’ll enjoy 
heating up soldering irons, plugging in 
components, learning what makes 
your radio work and more!  The kit is 
based on the parts list provided in the 
back of the book (sold separately).

ARRL’S HANDS-ON RADIO 
EXPERIMENTS
ARRL Order No. 1255
Only $19.95*
*shipping $7 US (ground)/$12.00 International

HANDS-ON RADIO Parts Kit
ARRL Order No. 1255K
Only $79.95*
*shipping $12 US (ground)/$17.00 International

WWW.KU4AB.COM

■ Horizontal Omni Antennas
■ Diversity Polarization Antennas
■ Dual Band Horizontal Omnis
■ Solid Rod Construction
■ Stacked Horizontal Omni Sets
■ Found in all 50 States and Canada

Weak Signal 
VHF & UHF 
Antennas
Ratings:
 50 OHM
 1000 WATT
 100 MPH

SQ-222

SQ-50

Phil Brazzell KU4AB
339 Venice Cove, Collierville, TN 38017

Phone 901-270-8049     SEE US AT DAYTON!

SQ-28

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

FREE Samples
Wayne Carroll, W4MPY

THE QSL MAN®

Since 1979, Quality, Service and Value!

P. O. Box 73
Monetta, SC 29105-0073

Phone or FAX (803) 685-7117
URL: http://www.qslman.com
Email:w4mpy@qslman.com

HamTestOnline™ 
Web-based training for the 
ham radio written exams 

 Quick, easy way to learn. 
 100% guaranteed — you pass the 
exam or get your money back. 

 Better than random practice tests. 
 Provides additional information. 
 Presents concepts in logical order. 
 Tracks progress on each question. 
 Focuses on your weak areas with 
“intelligent repetition”. 
 Better than books — question drill 
keeps you engaged. 
 Try our free trial. 

www.hamtestonline.com 
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Chicago plays host to the largest gathering
of Amateur Radio digital enthusiasts in the
country. Make your reservations now for
three days of education and camaraderie,
including a Sunday seminar on Software
Defined Radio by Phil Harman, VK6APH.

QS8/2008

Continuing 
Education Program

ARRL

What is transconductance and how does it relate to 
the function of a fi eld effect transistor?

Register for a particular session and access the course at 
any time of day during the course period, completing lessons 
and activities when and where it’s convenient for you–24/7!

Enroll in

Analog Electronics
This 12-week course is $65 for ARRL members, 

$95 for non-members.
Next session starts August 1, 2008 • Registration deadline July 20, 2008

Learn
More 

ONLINE!

Learn the characteristics of NPN and PNP bi-polar transistors, Junction FETs (JFETs) 
and Metal-Oxide-Semiconductor FETs (MOSFETs), and how they work. 

Other Courses Available:
■ Antenna Design & Construction ■ Radio Frequency Interference
■ VHF/UHF—Life Beyond the Repeater ■ Antenna Modeling
■ Digital Electronics ■ HF Digital Communications
■ Radio Frequency Propagation ■ Emergency Communications Levels 1, 2 & 3

To check course start dates, registration deadlines and cost visit www.arrl.org/cep
Register Today!
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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.

ALL ELECTRONICS
CORPORATION

14928 Oxnard St.
Van Nuys, CA 91411

FAX (818)781-2653

e-mail allcorp@allcorp.com

Thousands of electronic 
parts available online 

www.allelectronics.com

ALL
ELECTRONICS
ALL
ELECTRONICS
C O R P O R A T I O N

CALL, WRITE

FAX or E-MAIL

for our FREE
96 Page

CATALOG
Outside the U.S.A.

send $3.00 postage.

CHARGE ORDERS to Visa, Mastercard, 
American Express or Discover

1-800-826-5432
ORDER TOLL FREE

$100
each

24VDC 6.5A POWER SUPPLY
Potrans #FS-15024-1M
ITE Power Supply
Input: 100-120V 4A
200-240V 2.3A
Output: 
24Vdc 6.5A
150W switching 
power supply. 
Enclosed metal vented 
case. 7.875" x 4.35" x 1.96". Over voltage
over current and temperature protected.
LED output indicator. Adjustable voltage
output. UL CE TUV.
CAT# PS-6524    $2495

each

3V LITHIUM COIN CELL W/
SOLDER TABS
Panasonic # CR2032/1F4. 
3V 180mA 20mm diameter 
lithium cell. Solder tabs on 
0.25" centers.
CAT# LBAT-50

Sayama #12SM-AT3. 
Compact, good-
quality 12Vdc gear-
head motor. 58RPM, @ 12Vdc, 
20mA (no-load). 12mm diameter x 35mm
long. Solder-lug terminals. 2mm diameter x
6mm long flatted shaft. 
CAT# DCM-318

12 VDC 58 RPM MINI-MOTOR

$1295
each

FIRST SURFACE MIRROR
Newport Corporation / 
Valumax Mirror # 10D510BD.1
25.4mm diameter x 6mm thick 
Pyrex substrate. Broadband 
dielectric coating for the visible spectrum
488-694nm. 1/5 wave. R>99% 0-45 Deg.
New. Individually boxed.
CAT# MIR-12 $1200

each



*shipping $8 US(ground)/$13.00 International

QST 8/2008
ARRL The national association for

AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
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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

Book with CD-ROM.
ARRL Order No. 1263

Only $19.95*
*Shipping: $7 US (ground) / $12.00 International

   The ARRL
Instructor’s Manual

NOW
INCLUDING
GENERAL

CLASS!

■ Lesson plans for Technician and
General Class courses

■ CD-ROM included with classroom
graphics and other visual resources

■ Practice tests
and more...

The ARRL
General Class

License Manual

The ARRL
Ham Radio

License Manual &
for Technician and General

License Courses—Fourth Edition
For use with…

QST 6/2008

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

*shipping: $7 US (ground)/$12.00 International

ARRL Order No. 1268
Only $15.95*

A fascinating story about ham radio
operators and others who helped ease
worries during a time of war. The book
features more than 30 letters and
postcards sent to the author’s family
in 1943, notifying them of her
grandfather’s capture and status
as a prisoner of war.

Letters of Compassion
By     Lisa Spahr

NEW!



156  August 2008  

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 $2.00 per word. Individuals selling or 
buying personal equipment: ARRL member 65¢ per word. 
Non-ARRL member $1 per word. Bolding is available 
for $2.25 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, abbrevia-
tion, model number and group of numbers counts as one 
word. Entire telephone numbers count as one word. No 
charge for postal Zip code. No cash or contract discounts 
or agency commission will be allowed. Tear sheets or 
proofs of Ham-Ads cannot be supplied. Ads submitted in 
writing should be typed or printed clearly 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 June 16th 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 
860-594-0255 or hamads@arrl.org for further information 
or to submit your ad.

5. No Ham-Ad may use more than 100 words. No adver-
tiser 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 ad-
vertisers 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 ADVERTIS-
ING DEPARTMENT 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. Un-
fortunately, 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
WWW.THESIGNMAN.COM HUNTSVILLE,AL HAMFEST 
AUGUST 16, 17, 2008
After 25 years as a Hamfest Vendor, health is forcing me to 
slow down. The entire operation is for sale, including inventory, 
traveling show trailer with RV area, and all contacts. Buying, 
wholesale, all future locations which are always the best. Will 
assist as needed. All shows pre-paid now are included. 
Satellite Sam, KG4JMN. 434-942-8057. 
FRIEND OF BILL W.?? – Join HAAM net Saturdays at 12:30 
Eastern on 14.290; Sundays at 09:30 Pacifi c on 14.340/2. 
http://members.cox.net/k6lx/HAAM.HTM
JOIN The RADIO CLUB of AMERICA, Inc. The oldest Radio 
Club in the U.S. Contact, e-mail: rayminichiello@cox.net 
Ray Minichiello P.E., W1BC, Secretary.
MARCO The Medical Amateur Radio Council Ltd. is a 
charitable non-profi t group of health care professionals who 
meet weekly at 10:00 am Eastern on Sunday for “Grand 
Rounds” 14.307 MHz. All are welcome. Membership inquires 
to Danny@w4din.us or W4dansba. SASE for newsletter to: 
MARCO, 2712 Bryant Dr., Cleveland TN, 37311. 
http://www.marco-ltd.org
RAINBOW AMATEUR RADIO ASSOCIATION  Serving the 
gay/lesbian community since 1995.  ARRL affi liated. Privacy 
respected. Four active weekly HF nets, newsletter, message 
board, chat room, VE teams, DXpeditions. Web site:  
www.rara.org. Information:  PO Box 18541, Rochester, NY 
14618-0541.

Property/Vacation/Rentals
3 br 2 bath home, located 7 miles south of Melbourne Beach, 
Florida. 2121 sq. ft under. A/C + 577 sq. ft enclosed porch & 2 
car garage. Block/Stucco home, 14 years old, located between 
the Indian River and the Atlantic Ocean, with neighborhood 
parks on the river and ocean. Living rm, dining rm, family rm, 
large open kitchen + large master suite with spa tub in bath. 
40 ft crank up Aluma Tower with Hygain Th5 and 17m rotary 
dipole above. Underground cables coming into a closet used 
for radio including 220v. $449K Inquire 952-931-0989 or 
Wilensky@yahoo.com CD available 73’s WBØRSH
A SPECIAL RARE FIND FOR HAMS. A lovely desert style 
home, built in 1987, and located on a ridgeline in the foothills 
of the Tucson Mountains, about  2 1/2 miles west of I10, on a 
cul-de-sac with 1 1/4 acres overlooking the valley of Tucson, 
AZ. A 1650+ sq ft house, 3 brms, one serving as a den, ham 
radio and computer rm, 2 baths, lv, rm, dn rom, lg kitchen, 
attach garage/shop and 2 lg porches. A 50 foot radio tower with 
7 element rotating beam plus an excellent VHF/UHF antenna. 
520-743-7149  
ALASKA DX VACATION RENTAL – plus fi shing and hunting 
in Homer, Alaska. 2 bedroom/2 bath deluxe accommodations 
+ ham shack. Rigs, KW amps, antennas. AL7DB@ARRL.NET, 
www.diamondridgecottage.com 1-907-235-7526
ANTIGUA West Indies QTH with radio and 7 towers with 
antennas. Constant electricity. Contact Roy, V21N, 
954-894-6675 or 954-801-6061 or Sam at wt3q@frontier.net  
www.n3oc.dyndns.org/v26b                                                                                           
Beautiful Custom Home, hamshack, towers and antennas for 
sale. 35 miles from Washington, DC. 4 bedrooms, 3.5 baths. 
Located on Bull Run Mountain for great RF and stunning 
views. Many extras included! Call 703-753-0568
BELIZE VACATION QTH www.wishwilly.net
COLORADO CHALET with ham gear for rent, 
www.lostcreekcabin.com.  WØLSD, Buena Vista, CO.
DX location near Ann Arbor, Michigan (Chelsea is a 25 minute 
drive from the University of Michigan). 1688 Sq. Ft. 3 Bedrooms 
2.5 Bath on 3 acres in a beautiful country setting. Stocked fi sh 
pond and large pole barn. Antenna Farm includes TH6DXX at 
100 Ft, 6 MTR, 2MTR, 220 and Misc Wire Antennas. 
K8BVY@ARRL.NET
DXPEDITION OPERATORS  Looking for SSB operators to 
go to Grenada in November (where it is 79F). Operation will 
be primarily on 160 and 75 meters with good verticals in salt 
water and 1 KW. Since these bands are closed in the daytime 
there will be plenty of time for sightseeing and enjoying the nice 
weather. Contact Floyd WA2WVL@tampabay.rr.com
FOR SALE: House 2br, 1ba with 51’ tower, KLM34 Beam 
(10-15-20) other Antennas, (Royal Palm Sub/D). 1031 
E Hondo Ave. Apache Jct., AZ, 85219. 928-587-6933 or 
928-368-3660. Omer Robbins, W7DCA
HAWAII DX VACATION RENTAL Big Signal KH6RC. 
808-929-7101 www.leilanibedandbreakfast.com
HAWAII VACATION? Big Island HAM station. WiFi, info, 
brochure or DVD. KD4ML@JUNO.COM
LARGE 3 Br, 3 bath home on a private lake in Sun City, Arizo-
na. Has legal 55’ crank up tower. 495K. KE7RD 623-815-0985
MAUI HAWAII Radio station rental. www.seaqmaui.com  
KH6SQ@arrl.net 
Nicaragua Rental www.YN2N.com
VIRGIN ISLANDS www.radioreef.com
VY2TT  www.peidxlodge.com
“WANNA HAM in the Cayman Islands?“ go to 
www.martykaiser.com/24.htm

Antique/Vintage/Classic 
ANTIQUE RADIO CLASSIFIED. Free sample copy! Antique 
radio’s largest-circulation monthly magazine. Old radios, TVs, 
ham equip., 40s & 50s radios, telegraph, books & more. Ads 
& articles. Free 20-word ad monthly. Subscribe today. Six-
month trial: $19.95. Yearly rates: $39.49 ($57.95 by 1st Class). 
Foreign: write. ARC, PO Box 802-B22A, Carlisle, MA 01741. 
Phone: 978-371-0512, Fax: 978-371-7129, 
Web: www.antiqueradio.com

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, techni-
cal articles, restoration, and much more. AWA produces the 
famous annual Rochester, NY meet. Maintains world-famous 
historical radio-electronics communications museum. Member-
ship only $20/year USA, $25 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 
HALLICRAFTERS MANUALS Ham.swl, All manuals are 
$9.00.  Send model number needed. ARDCO ELECTRONICS, 
P O Box 24, Dept. Q, Palos Park, IL 60464. 
www.ardcoelectronics.com. wa9gob@aol.com
HT’s wanted VX-2R Foundation for Amateur International 
Radio Service -- Pay your price or tax deductible donation - 
www.fairs.org
Pre1980 microcomputers wanted for historical collection - 
KK4WW 540-763-2321
TELEGRAPH KEYS wanted by collector. Bugs and unusual or 
unique straight keys or sounders, and tube electronic keyers. 
Also pre-1950 callbooks. Vince Thompson, K5VT, 3410 N. 4th 
Ave., Phoenix, AZ 85013. 602-840-2653.
TELEGRAPH MUSEUM / COLLECTOR’S INFORMATION:   
http://w1tp.com
Visit THE SOUTHERN APPALACHIAN RADIO MUSEUM! - 
www.saradiomuseum.org  828-299-1276. Asheville, NC. 
W4QCF MANUALS - 828-298-1847 
http://www.w4qcfmanuals.com
“WANTED: SWAN 750 CW Transceiver and power supply 
PSU-3 in good working condition. Joe Whisnant, W5UGI, 1233 
Newcastle Way, Maryville , TN 37803. 865-977-9024
WTB: WWII radios, SCRs, BCs, antenna bases, mics, 
headphones, cabling. Fair price paid AND 501(c)(3) deduction 
available. Will pay all shipping and packing. WWII-Armor 
museum. Contact K4RN 505-269-2056 or dam@lobo.net
WTD: radio rack FRAME FM-41. This mounts an SCR 284 on 
top and a tray underneath with dynamotor. WWII items needed 
for Military vehicle project. About 24” wide, 12” deep, 30” tall 
with lower tray. Most are marked “FM-41” Contact K4RN 
505-269-2056; dan@lobo.net

QSL Cards/Call Sign Novelties
WWW.THESIGNMAN.COM 888-426-8241
AFFORDABLE QSL CARDS, available in small quantities with 
lots of options. Parma Graphics, K2BKA, 5 Rondout Harbor, 
Port Ewen, NY 12466. 845-339-1996.
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/
EMBROIDERED HAM HATS $14.99 
www.HOTPRESSTSHIRTS.COM
ENGRAVING: Callsign/name badges by WØLQV. Send for 
price list. Box 4133, Overland Park, KS 66204-0133. 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 1-888-425-4332, KCØSDV
NAME TAGS BY GENE:  In full color, our artwork or yours. 
See our web page for samples and prices. 
–www.hampubs.com  Harlan Technologies 815-398-2683
OVERSEAS AIRMAIL POSTAGE plus complete line of 
airmail envelopes. Order directly from our web site – James E. 
Mackey, proprietor.  
www.net1plus.com/users/ryoung/index.htm 
QSLKIT – CardBoxes – Dividers – MORE  
www.HamStuff.com by W7NN
www.quikcards.biz

General
#1 AMATEUR CALLSIGN CD-ROM. “HamCall” contains 
1.7+ million world wide callsigns. Works with logging programs. 
Six FREE monthly Internet updates. Check/Visa/MC. $50, 
$5 ship/handling. Buckmaster, 6196 Jefferson Hwy., Mineral, 
Virginia 23117. 800-282-5628, http://hamcall.net/

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

APRS Link Cables - for Garmin/Kenwood products - 
http://stores.ebay.com/Jabber-Electronics WE6G 
480-905-8484

Ham Ads
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BIGGEST on-line ham classifi eds: http://swap.QTH.com
BEAM HEADINGS laser printout $20.00 Engineering 
Systems Inc., P.O. Box 1934, Middleburg, Virginia 20118-1934, 
w4het@aol.com
CONTESTING with RCKLog www.RCKLog.de
DIGITAL FIELD strength meters: IC Engineering, 
http://www.digifi eld.com
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 42, Bailey CO 80421, www.ERmag.com
“EVERYTHING FOR THE MORSE ENTHUSIAST.” Morse 
Express. Keys, keyers, kits, books. 303-752-3382. 
http://www.MorseX.com
FOR SALE: GE Mastr Two 110 watt VHF 150-174 MHz 
continuous duty amplifi er, $395.00. GE 100 watt continuos 
duty amplifi er 42-50 MHz $395.00. GE base stations 110 watt 
VHF or low band your choice, $595.00 each. GE & Motorola 
control heads from $35.00 each. Service Manuals from $35.00 
each. 30-35 Amps 19 inch Rack Mount continuous duty power 
supplies, $295.00. 30 inch Cabinets $200.00, 44 inch Cabinets 
$300.00. 110 watt continuos duty repeaters VHF low band UHF 
$995.00 each. New Delta 110 watt VHF Mobile with acces-
sories, $195.00. Many Old Motorola & GE radios/parts. Many 
are collector items. Hundreds of other items and parts. Email: 
radioman111@verizon.net for quick response leave name and 
telephone number.
FOR SALE: Hy-Gain Hytower 50’ HF Vertical Antenna with 
160 M Load Coil (Zoning death!) $300.00, KC7NXK, 
76 Longview Ave, White Plain, NY 10605
FREE!!! Ham Radio and other CD-Roms & Software disk 
catalog. MOM ‘N’ POP’S SOFTWARE, P. O. Box 15003-HA, 
Springhill, FL 34604-0111. 1-352-688-9108. 
momnpop@momnpopsware.com
HEATHKIT AMATEUR RADIO REPAIR by 
RTO Electronics, 7280 Territorial Road, Benton Harbor, MI 
49022. 269-468-7780. E-mail: hamtech@rtoham.com. www.
rtoham.com
http://www.wb4aej.com/hamdomain
LEARN CODE by Hypnosis, 
www.success-is-easy.com 800-425-2552.
MicroLog by WAØH .. Free download .. www.waØh.com
MORSE 0-20 WPM 90 days guaranteed! Codemaster V for 
IBM compatible PC $29.95. Morse Express, 800-238-8205. 
http://www.MorseX.com
PRINTED CIRCUIT BOARDS for projects shown in QST, QEX, 
HR, ARRL HB, 73 and more. Custom boards available. FAR 
Circuits, 18N640 Field Ct, Dundee, IL 60118; 
fax/phone 847-836-9148; www.farcircuits.net; ,
mail@farcircuits.net
REPEATERS, link systems, remote base, transmitters, receiv-
ers, 144/222/440. Available with basic to multi-port controllers. 
Two year warranty. Free catalog. Maggiore Electronic Lab., 
645 Doe Run Road, Coatesville, PA 19320. 610-384-7555. 
www.hiprorepeaters.com
RFI Filters www.RFchoke.com
ROHN & NELLO Towers and Accessories, 
TENNADYNE: www.tennadyne.com,  
tennadyne@tennadyne.com, 616-868-9907 
RoMAC 10 Band Equalizer. Turn your soundcard into a full 
featured equalizer. Details at www.romacsoftware.com 
$39.95 W8RJ
TEST EQUIPMENT AND MWAVE PARTS FOR SALE. 
WWW.A-COMM.COM PHONE 303-770-4855 
EMAIL a-comm@earthlink.net
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 
WANTED: Lafayette HA250 Power Supply/Base. Howard 
513-761-0358
WANTED:  VACUUM TUBES – commercial, industrial, 
amateur. Radio Daze, LLC, 7620 Omnitech Place, Victor, 
New York 14564, Phone: (585) 742-2020, Fax: (800) 456-6494, 
email: info@radiodaze.com
WANTED:  Your inventory of quality new old stock items 
related to vintage electronics. Interested in transformers, 
chokes, connectors, sockets, shields, plugs, hardware, etc. 
Send us your list of items of which you have a meaningful 
quantity of each and we will promptly quote our offer. Radio 
Daze, LLC, 7620 Omnitech Pl., Victor, NY 14564. (585) 
742-2020. Fax: (800) 456-6494. Email: info@radiodaze.com. 
Web: www.radiodaze.com 
WE BUY/SELL RADIOS. #1 IN ESTATES – PROTECT YOUR 
INVESTMENT!  www.recycledradio.com (603) 479-5854 
YOU CAN LOG CONTACTS, manage QSLs, LoTW with 
DXtreme Station Log.   www.dxtreme.com
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, Telecommunica-
tions and Wireless certifi cation to professional technicians and 
engineers.
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.
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BATTERIES AMERICA 
Aug ‘08 Sale Ph 800-308-4805; or ONLINE 

www.batteriesamerica.com  
NEW for  ICOM IC-92AD (all versions; D-STAR ) avail. July ‘08: 
 BP-256 Hi-Watt Li-ION batt. 7.4v   1620mAh              $49.95  
For  ICOM IC- T90A / E; IC-91A, IC-91AD ( D-STAR ), etc: 

 BP-217 5W Li-ION battery  7.4v   1600mAh              $44.95  
 EMS-217 Desk Rapid-Smart Charger for BP-217   $49.95 
 CP-11L DC Power & Charge Cord (fits IC-92AD too)   $22.95 
For  ICOM IC-V85, IC-F50, IC-F60, IC-M88 etc: 
 BP-227 Hi-Watt Li-ION batt.  7.4v   1800mAh              $34.95 
For  ICOM IC-V8, V82, U82, F3, F4GS/GT, F30,40GS/GT, A24/6, etc: 
 BP-210N 5W+ NiMH batt.  7.2v  2000mAh                 $44.95 
 CBE-210N Battery Eliminator (12V Mobile use)       $24.95 
For  ICOM IC-T8A, IC- T8A-HP, IC-T81A, IC-A23, IC-A5 : 

 BP-200XL 5w Ni-MH batt.    9.6v   1450mAh              $59.95  
 BP-197h  6-cell AA Battery case (Hi-W) $29.95 
For ICOM IC-W32A, T7A, T7H, Z1A, T22A, T42A, W31A : 
 BP-173x 5W Ni-MH battery 9.6v   1450mAh              $59.95 
 BP-170L  6-cell AA Battery case (Hi-W)    $25.95 
For  ICOM IC-2SAT, IC-W2A, 24AT, 2SRA, 3SAT, 4SRA, R1 etc: 

 BP-83xh  Ni-MH battery  7.2v   2100mAh                  $39.95 
For  ICOM IC-2AT, 02AT, 2GAT, etc & Radio Shack HTX-202 / 404 : 

 IC-8  8-cell AA battery case (w/ Charge Jack) $24.95 
 BP-8h 3W Ni-Cd - for ICOM  8.4v   1400mAh              $39.95 
 BP-202h NiMH – Radio Sh. 7.2v   1800mAh              $34.95 
For  KENWOOD TH-F6A, TH-F6E, TH-F7  Tri-Band HTs:  
 PB-42L Li-ION battery   7.4v   1800mAh              $44.95 
 PB-42XL Li-ION battery   7.4v   3600mAh              $59.95 
 EMS-42K Desktop Rapid Charger for PB-42L/XL   $49.95 
For  KENWOOD TH-G71/K, TH-D7A/G (PB-39h includes Belt Clip) 

 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/AKSS, TH- 42A, TH-22A etc : 
 PB-34xh 5W Ni-MH battery 9.6v   1200mAh              $39.95 
For  KENWOOD TH-78/A/E, TH-48/A, TH-28/A, TH-27/A etc : 

 BT-8    6-cell AA Battery Case     $14.95 
 PB-8xt Hi-Watt NiMH batt.12.0v   2000mAh              $49.95 
For  KENWOOD TH-77A, 75, 55, 46, 45, 26, 25 etc : 

 PB-6x Long Life Ni-MH battery7.2v   1600mAh              $36.95 
For  KENWOOD TH-205/A, 215/A, 225, 315 etc : 

 PB-2h Long life Ni-MH batt.  8.4v   1600mAh              $39.95 
For  KENWOOD TR-2500, TR-2600: (Wall charger $ 12.95 ea) 

 PB-25h Long life Ni-MH batt. 8.4v   1600mAh              $39.95 
For ALINCO DJ-V5, DJ-V5TH : ( includes belt clip ) NEW ! 
 EBP-46h 5W Ni-MH batt.   9.6v   1450mAh              $49.95 
For ALINCO DJ-195/HP/R, DJ-196, DJ-446, 493, DJ-496, DJ-596 etc: 

 EBP-48h 5W Ni-MH batt.   9.6v   2000mAh              $44.95  
For ALINCO DJ-G5TD/TH/TY; DJ-190T, DJ-191T/TD/TH: 
 EBP-36 Hi-Watt Ni-MH batt. 9.6v    800mAh              $39.95 
For ALINCO DJ-580, 580T, 582, 180, 280T, 480 etc : 

 EDH-11     6-cell AA Battery Case     $22.95 
 EDH-11h 9-cell AA Battery Case (5W TX)     $28.95 
 EBP-20x Ni-MH battery  7.2v   1800mAh              $29.95 
For Yaesu-Vertex  FT-60R; VX-110, 120, 150, 170,177, 180, 210, etc: 
 FNB-83xh Ni-MH batt.   7.2v   2500mAh              $48.95 
For Vertex Standard  VX-2R, VX-3R : (w/ custom-designed PCB) 
 FNB-82Li Li-ION battery  3.7v   1070mAh              $29.95 
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 
For YAESU-Vertex  FT-817 (Backpacker Radio) : 
 FNB-72xh Ni-MH battery 9.6v   2500mAh               $49.95 
For Vertex Standard  VX-1R : ( with PCB designed for the VX-1R ) 
 FNB-52Li Li-ION battery  3.7v     750mAh              $29.95 
For YAESU  FT-50R, FT-40R, FT-10R; VXA-100 etc: (w /belt clip) 
 FNB-41xs 5W Ni-MH batt. 9.6v   1450mAh              $59.95 
For YAESU  FT-11R, FT- 41R, FT-51R, etc. :  
 FNB-38xh 5W NiMH batt.  9.6v   1450mAh               $52.95 
For YAESU  FT-530, FT-76, FT-26; FT-416, 415, 816, etc: 
 FNB-25x Ni-MH battery   7.2v   1100mAh               $29.95 
 FBA-12    6-cell AA Battery Case     $22.95 
 FBA-12h  10-cell AA Battery Case (5W)     $28.95 
For YAESU  FT-411, FT-470, FT-73R, FT-33R, FT-23R etc: 
 FNB-14xs Ni-MH batt.   7.2v   2200mAh                  $39.95 
 FBA-17   6-cell AA Battery Case     $19.95 
For STANDARD C228, C528, C558; ADI HT-201, 401 etc: 

 CNB-151x Ni-MH battery  7.2v   1800mAh               $29.95 
 CBP-888    8-cell AA Battery Case (5W TX)     $28.95 

For ADI  AT-600, HT-600,  &  REALISTIC  HTX-204 (for Hi-Watt TX): 
 ADI-600x 5W NiMH batt. 12.0v   1200mAh              $44.95 

 

The V-1000 Digital SMART Charger 

(1) Fast-Smart Charger for 2 - 4  AA or AAA 
 Ni-MH, Ni-Cd, & eneloop cells; Auto Shut-off!  
(2) Comes with AC power supply AND 12VDC 

       power cord for home & mobile operation! 
 (3) Provides safe, quick 2 - 3 hour charge! 
(4) Easy-to-read LED charge status indicators. 

for AA & AAA batteries!   $17.95 ea. 

  
SANYO eneloop AA rechargeables $ 6.95 / pack of 2 cells 

Order Online, Mail, E-mail, Phone, or Fax  w/ MC, VISA, DISC, or AMEX 
Call, write, e-mail, or Fax us for our FREE CATALOG 

BATTERIES AMERICA- 8845 S. Greenview #2, Middleton, WI 53562 

Order Toll Free:   1-800-308-4805 
Fax: 608-831-1082  E-mail: ehyost@chorus.net  



MORE DEALS THAN YOU CAN SHAKE A STICK AT!
• Great Gear
• Great Deals
• Great Service
• Free UPS S/H!*
 *On all radio orders shipped 
   within the contiguous USA.

• Alpha-Delta • Ameritron • ARRL • Astron • Bencher • Butternut • Cal-Av • Comet • CQ • Cushcraft
• Daiwa • Diamond • Force 12 • Gap • Glen Martin • Hustler • Hygain • Icom • Kantronics
• Kenwood • Lakeview • Larsen • LDG Electronics • M2 • MFJ • Mirage • Palstar • Phillystran
• Rohn • Tex-Com • Times Microwave • Unadilla • Universal Tower • US Tower • Vibroplex • Yaesu 

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 .............. $369
Hygain, Ham-IV ............. $499
Hygain, Ham-V ............... $849
Hygain, T2X .................... $569
Hygain, T2X Digital ....... $929
Hygain, HDR-300A ...... $1269
M2, OR-2800PX ............ $1379
Yaesu, G-450A ................ $249
Yaesu G-550.................... $299
Yaesu, G-800SA .............. $329
Yaesu, G-800DXA ........... $409
Yaesu, G-1000DXA ........ $499
Yaesu, G-2800DXA ...... $1089
Yaesu G-5500 ................. $599
ROTOR CABLE IN STOCK!

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

M2  KT-36XA
Six element triband beam. 
Computer optimized for 
maximum performance, with 
dual driven elements for flat 
match and broad gain. Five 
elements are active on 15 and 
20m, all six are active on 10m. 
Supplied with 3000W balun.
CALL FOR M2 ANTENNAS! 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

Call for
our new Ham

Radio Catalog!

Yaesu
G-1000DXA

KENWOOD  TS-2000
Huge Band Coverage, All 
Mode HF/6m/2m/70cm, Auto 
Tuner, CW Memory Keyer, 
Dual RX, Dual DSP,  Built-In 
TNC, TCXO, and Much More!
$80 KENWOOD COUPON!

KENWOOD  TS-480SAT
Mobile Performance, All 
Mode HF/6m, Automatic 
Tuner, Separate Front Control 
Panel, 16-Bit DSP, CTCSS En-
code/Decode, Much More!
$180 KENWOOD COUPON!

KENWOOD  TM-D710A
Mobile 2m/70cm FM XCVR 
With Built-In TNC, Separate 
Front Control Panel, CTCSS 
Encode/Decode, 1000 Memo-
ry Channels, and Much More!
CALL FOR YOUR LOW PRICE!

CUSHCRAFT  X7
Seven element triband 
beam with optional 40m kit. 
Trapless, computer optimized 
design offers excellent gain 
and clean radiation pattern.
CALL FOR CUSHCRAFT!



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.

• Alpha-Delta • Alfa Spid • Ameritron • ARRL • Astron • Bencher • Butternut • Cal-Av • Comet • CQ
• Cushcraft • Daiwa • Diamond • Force 12 • Gap • Glen Martin • Hustler • Hygain • Icom • Kantronics
• Kenwood • Lakeview • Larsen • LDG Electronics •  M2 • MFJ • Mirage •  Palstar • Phillystran
• Rohn • Tex-Com • Times Microwave • Unadilla • Universal Tower • US Tower • Vibroplex • Yaesu 

YAESU  FT-2000D
Competition Class, All Mode 
HF/6m XCVR, 32-Bit DSP, Auto 
Tuner, CW & SSB Memory 
Keyers, 200 Watts, and More!
$200 YAESU COUPON!

YAESU  FT-2000
Built-In Power Supply, 100 W!
$100 YAESU COUPON!

YAESU  FT-950
World Class Performance,  
HF/6m XCVR, 32-Bit Floating 
Point DSP, High Speed Auto 
Tuner, Built-in CW Keyer, and 
Much, Much More! 
IN STOCK—FAST DELIVERY!

YAESU  FT-450AT
Affordable Performance. 
Covers HF/6m. IF-Level DSP, 
Multi-color LCD Display, CW 
Keyer, Auto Tuner, and More.  
$120 YAESU COUPON!

YAESU  FT-2800M
Rugged 2m Mobile XCVR. 
Features Special Front End 
Design to Reduce Intermod, 
Extended RX, 221 Memory 
Channels, and Much More. 
$40 YAESU COUPON!

YAESU  HTs
Rugged Single, Dual and Tri 
Band Models In Stock, In-
cluding the new VX-3R. 
CALL FOR GREAT DEALS!

YAESU  FT-8800R
2m/70cm Dual Band Mobile. 
With AM RX, Cross-band RX, 
CTCSS Encode/Decode, Ext. RX, 
1000 Memories and More. 
FREE YSK-8900 REMOTE KIT!
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ICOM  IC-V8000
Rugged Mobile 2m FM 
XCVR, 75 Watts, Built-in 
CTCSS Tone Encode/Decode/
Scan, 200 Memories, More!
CALL FOR YOUR LOW PRICE!





KENWOOD U.S.A. CORPORATION
Communications Sector Headquarters
3970 Johns Creek Court, Suite 100, Suwanee, GA  30024
Customer Support/Distribution
P.O. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745
Customer Support:  (310) 639-4200   Fax:  (310) 537-8235

ADS#23808

SmartBeaconing™ (new) TM-D710A/RC-D710
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