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Reliable and Exciting, Superior Transceiver - the Real Deal
Indisputably, Best in Class Performance and Supreme Operability

HF/50 MHz 100 W Transceiver

FTbx 1200

This medium-price 1T Transceiver Excels on all fronts. The High Frequency Design
T{lt‘hnnlng} it has mhnrltml ensures “Best-in Class Performance™.
The Outstanding Operability is Perfect for the DX Scene.
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@ Superior triple conversion receiver, and optimum gain distribution
at each IF stage will eliminate out of band unwanted signals.

@ The Ist IF frequency is set at 40 MHz and is protected by selectable 3 kHz, 6 kHz
and 15 kHz roofing filters, which eifectively attenuate interfering signals.

@ Similar to the high end series Yaesu transceivers, it uses the 32-bit high speed
floating point DSP, TMS320C67278 by Texas Instruments, for its IF DSP.
The acclaimed superior Yaesu DSP algorithm is highly effective
in weak signal processing and enhancement.

@ The Full Color, 4.3 inch TFT display on the left side of the front panel,
has a wide viewing angle and provides excellent visibility.
It beautifully displays the various functions unique to this high class HF transceiver.

@ An optional built-in FFT-1 supports advanced functionality, including
the AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW Decode and CW Auto Zero-in.

For the latest Yaesu news, visit us on the Internet: YAESU USA
hitp:/iwww.yaesu.com YA‘ES 6125 Phylils Drive,

The radio Cypress, CA 90630 (714) 827-7600



The radio...YAESU

HF/50 MHz 100 W Transceiver

FTbpx3000

New Crystal Roofing Filters provide ultlmate weak signal receiver
performance in crowded, str
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The amazing Crystal Roofing Filter performance N

The Down conversion 9 MHz 1st IF frequency receiver construction, can realize narrow 300 Hz (optional), 1
600 Hz and 3 kHz bandwidth roofing filters.

1]

Outstanding receiver performance, the heritage of the FTpx5000! o

L4
The high dynamic range IP3 performance that was realized and proven in the FTDX5000. -
IF DSP provides effective and optimized QRM rejection W UIIF ¥
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Independent Frequency display fe

CENTER: 9 MHz SPAN: 20 kHz

The newly developed LCD has a wider viewing angle and higher contrast. e e}

4.3-inch Large and wide color LCD display with high resolution 14 s ow w00
5 g’EHgNS'pF;Dc?r?g"g FILTER = 600 Hz
- 343 de|
0 oy 2 IP3: +33 dBm
High Speed Spectrum Scope built-in % 9/
-126.dBm
AF SCOPE display and RTTY/PSK encoder/decoder
Other features
The specialized Receiver ampilifier for 50 MHz is built in / Three antenna connectors are provided / :
The “ANT-3” terminal may be assigned to “RX-only” / Signal output for an external receiver and the / ; ‘
9 MHz IF output are furnished / High speed Automatic antenna tuner built in / Optional p-tune unit O PO
available / USB interface equipped ANT INPUT [dBm]

3rd Order Dynamic Range / IP3 (2kHz Spaceing)

For latest Yaesu news, visit us on the Internet:

http://www.yaesu.com
_ .YA.ESU YAESU USA P y

Specifications subject to change without notice. Some accessories and/or options may be standard in certain
The radio 6125 Phyllis Drive, Cypress, CA 90630 (714) 827-7600  areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.




No Radials!

Cushcraft’s world famous R8 now has a big brother!
Big Brother R9 now includes 75/80 Meters for local
ragchewing and worldwide low band DX without radials!

It’s omni-directional low angle radiation gives you
exciting and easy DX on all 9 bands: 75/80, 40, 30, 20,
17,15, 12, 10 and 6 Meters with low SWR. QSY instant-
ly -- no antenna tuner needed.

Use full 1500 Watts SSB/CW when the going gets
tough to break through pileups and poor band conditions.
The R9 is super easy to assemble, installs just about
anywhere, and its low profile blends inconspicuously into

the background in urban and country settings alike.

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

Rugged Construction: Thick fiberglass insulators, all-
stainless steel hardware and 6063 aircraft-aluminum tub-
ing is double or triple walled at key stress points to han-
dle anything Mother Nature can dish out.

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

RS, $539.95. Like R9 antenna but less 75/80 Meters.

R-8TB, $79.95. Tilt-base lets you tilt your antenna
up/down easily by yourself to work on.

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

Matching Network

Matching : RF Choke
- /DC grounds
radiator to
Broadband\ i prevent static
matching s electricity
transformer < from entering

keeps
VSWR low. your shack.
High
trength,
high power,
low dielectric

i (s sl” PC board . .
youroomx. / material Omni-Directional

low angle radiation gives

/
A

All Stainless” Moisture S0-239 . 2 5

Steel Havdv%are Release vent  Feedpoint incredible worldwide DX.

Super Rugged Design

-~ Stainless steel

T _——machine screws

guarantee base
integrity.

Dual plate mount makes it
easy to install counterpoises.

Heavy duty stainless

steel/aluminum
interface plate mount

f keeps your antenna up
for years to come.

Free Catalog/Nearest Dealer . . . 662-323-5803
Call your dealer for your best price!

Cushcraft

Amateur Radio Antennas
308 Industrial Pk. Rd., Starkville, MS 39759 « 8-4:30 CST, M-F.

Cushcraft . . . Keeping you in touch around the globe!  http://www cf's"‘,"affag,'}afe‘c",c,°{,',!




MALDOL HVU-8
UltrazCompact{8|Band/Antennal]

Unique ground radial system rotates 180 degrees around the base
NEW! COMET.CTC-50M if building side mounting is required.
Window/ Gap Adapter! Max Power: HF 200W SSB/100W FM
6M - 70cm: 150W FM Each band tunes independently.
TX: 80/40/20/15(10/6/2M/T0cm | Approx 2:1 band-width:
Impedance: 50 Ohm BOM 22kHz
Length: 86" approx 40M 52kHz
Weight: 5lbs 7oz 20M 52kHz
Conn; S0-239 15M 134kHz
Max Wind Speed: 92MPH 10M 260kHz

_coMEr CHA-2508

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

Or contact NCG Company. 15036 Sierra Bonita Lane, Chino, CA 91710
809-393-6133 » B00-962-2611 » FAX 909-393-6136 » www.nalcommgroup.com
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Our mission: To promote and advance the art, science and enjoyment of Amateur Radio.
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A Broadband Ham Network Crosses
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A broadband ham network brings long-range video
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Our Cover

Communications at the Big Bend 50 Ultra Marathon in Texas got an audio-visual
enhancement this year — a “finish line cam.” The live video feed of runners crossing

the finish line was made possible by a high-speed multimedia mesh (HSMM-MESH)
network broadcasting a feed from an Internet protocol video camera. Because some of
the channels that were used overlapped the ham bands, Amateur Radio antennas were
implemented to increase the range of the HSMM-MESH nodes. [Photos courtesy of
Lynn Jelinski, AG4IU and Paul Kinney, KD5VRU]
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12.5 kHz Digital C4FM
144/430 MHz DUAL BAND DIGITAL TRANSCEIVER

FTI1DR

Exciting new amateur digital transceiver

4 Communication Modes

The FT1DR operates in three digital modes and an analog mode.
Enjoy communication in the mode that suits each purpose.

= E. 5
| Dl ae o P g [CE
EXSr BTk Sy i)
1. WD Mode (Simuitansous voicastata Gommunicaton Mode)

Hail of the bandwidtt is wused for voice signal with emor comection. The very effective
emor corection code provides benefits such a5 minimal interruption of communication.

2. Voice FR Mode jveice Full Rate Mode|

This mode uses the enting 12.5 kHz bardwidth b transmet digital voice data, The larger vaice
st sirn allows voice commumication with high soond guality,

YAESU

3. Data FR Mode (High-speod Data Gommuniculion Modi)

A high-spoed data comimuncalion mode thal wses the enlire 1225 kM buncwidth for data
communication. The FT10R automatically switches to this mode whan sanding and receiving
Images, allowing a large amount of data o be transmitisd quickly.

4, Analog FM Mode AMS 1~/
Anpiog FM is effective bor communication with 2 weak signal

that causas volcas to break up in the digital modes. Thaamalog - | g
mode allows communication even ot distances whare noise fratiay o L
and winak signals make communication almost impossibls. >

= AMS (Automatic Mode Selact) i
Tha function datects the recaive signal moda

Digital Group Monitor (GM) Function

Automatically checks whether in runge
members registered in a group are l“ ]‘

l

within communication range. Displays
information such as distance and j |‘

direction for each call sign on the - I
screen.

g Monilor Funefion
Snapshot Function

When using the handy speaker microphone
camera (optional MH-B5A11U), press the
shutter button to capture a snapshot, then
press the image transmit button to easily
transmit the image data.

For the latest Yaesu news, visit .
us on the Internet: = » .
http:/Mww.yaesu.com Smart Navigation Function f
m A real-time navigation function that Se==SCEy i
records the location and direction of
-2 Group Monitor (GM) stations. e [k
Fili = Ve,
s, & 90630 (714) 827-7600 m Backtrack Function to Return to Departure Point



Reliable FM 5W Single Band Handheld Transceiver

FT-252 FT-257

UHF FM TRANSCEIVER
Compact and High Performance

/HF FM TRANSCEIVER

YAESU YAESU

jellicm
Sinnic BAND




FT-897D

= Provides up t
= S5B, CW, RM

FT-857D
The World's Smallest HF/VHF/UHF
Mobile Transceiver

= Ultra-Compact Package |}
= Ideal for Mobile or External Battery Portable Work
= Wide Frequency Coverage

= Optional Remote-Head
s High-Performance Mobile Operation

FT-450D

HF/50 MHz 100 W Easy to Operate All Mode Transceiver
= llluminated Key Buttons

= 300Hz / 500Hz f 2.4 kHz CW IF Filter

= Foot Stand

» Classically Designed Main Dial and Knobs

= Dynamic Microphone MH-31 A8J Included

YAESU

The radio
YAESU USA

HF/VHF/UHF Partable _ _
= The Ultimate Emergency Communications Radio

= Rugged, Innovative Multi-Band

= Operates on the SSB-CW, AM, FM, and Digital Modes

= Wide Frequen CD\*EF&Q&

= 20-Watt Portable Operation Using Internal Batteries

= 100 Watts When Using an External 13.8-Volt DC Power Source

FT-817ND

The Ultimate Backpack, Multi-Mode Portable Transceiver
= Self-Contained

= Battery-Powered

= Covening the HF, VHF, and UHF Bands

Five Watts of Power Output

FM, Packet, or

SSB-based Digital Modes like PSK31

Field Gear That
. Goes The Distance!

, \.. W

Operation Powerful Transceiver

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

http://www.yaesu.com



| It Seems to Us

ARRL Chief Executive Officer

David Sumner, K1ZZ — dsumner@arrl.org

CubeSats

&& Inn April I attended a three-day CubeSat Developers’ Workshop at California Polytechnic State
University (Cal Poly) in San Luis Obispo to learn more about the burgeoning world of tiny satellites. They
offer great promise — and some operational and requlatory challenges.??

Radio amateurs have been building satellites and getting them
launched for more than 50 years. For a time the trend was toward
increasingly large and sophisticated packages to provide predict-
able long-distance communications between modest amateur
stations on Earth. A couple of failures, along with shrinking opportu-
nities for launches at prices amateurs could afford, caused such
dreams to be put on hold even as rides into orbit for less ambitious
satellites, including many built as university projects, continued to be
found.

In the late 1990s two West Coast educators, Dr Jordi Puig-Suari of
Cal Poly and Dr Bob Twiggs, then of Stanford University and now at
Morehead State University in Kentucky, developed a specification
for what are known as CubeSats. The basic building block is a cube
10 centimeters on a side although a single satellite may be made up
of two or three strung together. CubeSats can be commercial, aca-
demic or amateur — sometimes in combination. As we shall see,
the purpose of the satellite has important implications for licensing.

A single launch vehicle can carry multiple CubeSats along with
other payloads. They also can be launched from the International
Space Station (ISS). To avoid potential collisions with the ISS,
CubeSats typically are placed in a lower orbit and deorbit relatively
quickly, burning up on reentry into the atmosphere. While not all tiny
satellites are CubeSats, the CubeSat specification has become a
popular standard. A mini-industry serving CubeSat developers has
sprung up, offering modules and kits so developers don’t have to
reinvent the wheel for system elements that are common to all
satellites; instead they can concentrate on the unique aspects of
their projects.

It is always refreshing to be surrounded by bright young people with
a passion for science and technology. This was certainly true at Cal
Poly, which has an active Amateur Radio club and a well-equipped
club station, W6BHZ. This year's Cubesat Developers’ Workshop
was the 10th annual event and drew about 180 participants from all
over the country and a few from abroad, including many students
and licensed amateurs. There were more than 50 presentations,
many of them by students, on subjects ranging from mission risk
analysis to vibration testing to communications. The last, of course,
is what brought me to San Luis Obispo.

While some CubeSats are designed in whole or in part to be com-
munications satellites, connecting Earth stations with one another,
others are collecting data and images for a wide range of research
purposes. For these projects the radio links to and from the satellite
are simply means to an end: commanding the satellites and down-
loading the data that has been collected.

Not all use CubeSats use the amateur-satellite bands — the ones
with commercial and governmental objectives generally can access
other spectrum — but it has been common practice for educational
CubeSats to be commanded by control operators with amateur
licenses and to be licensed as amateur satellites. Amateur-satellite
spectrum that is available and suitable for use by tiny satellites in

low Earth orbit operating in conjunction with simple ground stations
is very limited: about 200 kHz just below 146 MHz, and 435-

438 MHz. To minimize interference, frequency coordination for ama-
teur satellites is performed by a Satellite Adviser appointed by the
International Amateur Radio Union (IARU) Administrative Council.
This volunteer position has been held for many years by Hans van
de Groenendaal, ZS6AKV. Hans is assisted by an Advisory Panel
of satellite experts from several countries.

Coordination was easy as long as such satellites were few in num-
ber. Lately, however, the popularity of CubeSats coupled with a
dramatic increase in launch availability has caused the numbers to
skyrocket. At the workshop it was reported that there are 22
CubeSats manifested for NASA’s Educational Launch of
NanoSatellite (ELaNa) program this year, with another 16 or so
slated for next year and about three dozen more waitlisted. And
that's just one NASA program; a European project envisions the
deployment of 50 CubeSats in a single launch in 2015!

This level of activity has attracted the attention of telecommunica-
tions regulators. The FCC has begun taking a closer look at applica-
tions for amateur satellite licenses and is concluding in many cases
— in spite of the recognition in the Part 97 rules of Amateur Radio’s
educational role — that the “no pecuniary interest” standard that
applies to amateur operation requires experimental licenses instead.
At the 2012 World Radiocommunication Conference (WRC-12) a
number of European administrations pressed for frequency alloca-
tions for nanosats and picosats (satellites with a mass of less than
10 kg) to be placed on the agenda for the next WRC, but they had
to settle for a resolution calling for the results of studies of the
regulatory aspects for such satellites to be reported to WRC-15.
These studies are now underway in Working Party 7B of the
International Telecommunication Union’s Radiocommunication
Sector. Consideration of relaxed regulatory procedures for nanosats
and picosats is on the preliminary agenda for WRC-18.

How a satellite is to be licensed is the prerogative of the regulatory
administration, but the licensing of experimental satellites in the
amateur-satellite bands raises an issue for IARU frequency coordi-
nation (as well as ITU issues, but that's another story). Non-amateur
operation in the amateur bands should not be encouraged; on the
other hand, refusing to coordinate would have significant negative
consequences. For now the IARU has agreed to continue coordina-
tion while other spectrum for non-amateur satellites is being identi-
fied.

CubeSats provide a glimpse into the world of Amateur Radio for
students, many of whom become licensed. They deserve a warm
welcome to our ranks and support as they work to fulfill their dreams
of a successful space mission.

/QMQSM, £L77
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AV-680

80-6 Meters

Hy-Gain’s new AV-680 adds
75/80 Meters with no radials!

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

radials needed. Handles full 1500 Watts
key down continuous for two minutes.

Highly Efficient
The AV-680 uses quarter wave stubs on
6, 10, 12 and 17 meters and very efficient AV-640
end loading coil and capacity hats on 15,
20, 30, 40 and 80 Meters -- no traps. End $44995

loading allows efficient operation with a
low-profile. Resonators are placed in par-
allel not in series.

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

40-6 Meters

Sleek and low-profile
Low 2.9 sq. ft. wind surface area.
Small footprint for mounting easily on
decks, roofs and patios. 26 feet, 18.5 lbs.

Built-to-last

High wind survival of 65 mph.
Broadband matching unit made from all
Teflon® insulated wire. Aircraft quality
aluminum tubing, stainless steel hardware.

Hy-Gain verticals are the best built,
best performing and best priced multiband
verticals available today.

hy-gain® warranty

Two year limited warranty. All replace-

ment parts in stock.

ATB-75, $79.95. Tilt base for Hygain
AV-680/AV-640 and AV-620 verticals.

AGK-8, $56.95. Guy Kit, three point
non-conductive guy system for Hygain
AV-680/AV-640 and AV-620 verticals.

AV-640, $449.95. 8 bands: 40, 30,
20, 17, 15,12, 10, 6 Meters. 25.5 ft., g
17.5 Ibs. : L

AV-620, $349.95. 6 bands: 20, 17,
15,12, 10, 6 Meters. 22.5 ft., 10.5 Ibs.

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

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

- Toll-free Customer Sales Hotline: 800-973-6572
Inside of * TECH: 662-323-9538 « FAX: 662-323-6551

Matching Unit  EEp:/www.hy-gain.com

Prices and specifications subject to change without notice or obligation. © Hy-Gain®, 2013.




Visit Your Local HamPROS for some Great Deals on all the latest Amateur Radio
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The radio

Rebates Expire 6/30/2013

— Wouxun and Anytone Mobiles —

Anytone AT-5888UV
VHF/UHF 50/40 watts, Detachable Front Panel,
True Dual Receive, 758 Memory Channels,
> Software Programmable, Selectable 35/10/5
watts, 2013 narrowband compliant,

— _.-__1_\—‘\ FCC Certified

Latest Version

FREE

Accessory with
Purchase

FT-8900R
10M/6M/2M/440MHz FM
Quad Band

FREE
YSK-8900
Accessory with
_ Purchase

Wouxun KG-UV920P-A

VHF/UHF Dual Display, 50/40 watts, 4 power
settings, Detachable Front Panel, 999 Memory
> $ Channels, Software Programmable,
Dual Receive, 2013 narrowband compliant,

FCC certified

FT-8800R
2M/440MHz
Dual Band, Dual RX, 50/35 watts

Latest Version

vEkergo0
$2° #a Access-orywim
e ALY Purchase
Mail-in Rebate

: R $25

n
L L L1 Coupon

FT-7900R
2M/440MHz

50/45 watts $40

Coupon

TM-281A
$30 SEEEEES 2M, FM Mobile
Melinebate TM-D710A TM-V71A Transceiver,
2M/440MHz FM Mobile 2M/440MHz FM Mobile 200 memory
50 watts - APRS ready 50 watts - Dual Display channels

FT-2900R
2M 75W FM Mobile
Large Display — Heavy Duty

O
ICO

Mail-in Rebate

1C-2300H
2M FM Mobile
65 watts - 4 power settings
207 Memory Channels
Selectable LCD backlight color
Multiple Scan Functions

2M/440MHz Mobile
50 watts - 3 power settings
Digital & Analog
1052 Memory Channels

Free software download from Icom

1C-2820H
2M/440 50W
(DSTAR option IC-UT123)

p)

FT-1900R
2M 55W FM Mobile
200 Memory Channels

= The ARRL Repeater Directory®

= ] 2013-2014
EJEII'W Edition

b7 e

Nissei LP-350
Lightning f
= arrester

Frequency:

Heil Sound
Professional
Headsets &
Microphones

HamPROS NS-508
Microphone -
Will fit a wide array ™1
of radios including

Pocket-sized
(3.75x5.25

= inches)
B aion FM ‘mobiles. DC-500 MHz
€ Size (6 x 9 inches) Optional cable Power:
required. 300 W Max

We also carry many Coaxial Cable .
:rt::le; ggdgsm and Connectors grlnceton ‘i'\"r g'ﬁr[ M
(V] - Lt il -
manufactured by... I:{JMEI' ntennas SRR " samlex o E &?Igurnlx

QJE
PEIOSWY
BC P gamwr Suppiy
| DC 158V Outpt:
|9-15Y Adjustahie |
Ourtput current:
! 020, 284 ganl,
Rip plir & Modsa
1 5m Wpp

OJE
PES0EWIN
SORME SvaiLoming

QJE
PEIDEWI
O Pawewr Suppiy

Areinunes
110330 VAC

Over 250 Years
of Combined

Service!

This month we are
featuring our
OHIO Store...

Universal
Radio, Inc.
Our 71st Year!
800-431-3939
Local (614) 866-4267
FAX (614) 866-2339
6830 Americana Pkwy.,
Reynoldsburg, Ohio 43068
www.universal-radio.com

Lentini
Communications, Inc.
Our 59th Year!
800-666-0908

Local (860) 828-8005

FAX (860) 828-1170

221 Christian Lane — Unit A
Berlin, CT 06037
www.lentinicomm.com

Austin Amateur
Radio Supply
Our 33rd Year!
800-423-2604
Local (512) 454-2994
FAX (512) 454-3069
5325 North I-35
Austin, Texas 78723
www.aaradio.com

Radio City, Inc.

Our 31st Year!
800-426-2891

Local (763) 786-4475

FAX (763) 786-6513

2663 County Road |
Mounds View, MN 55112
www.radioinc.com

Find us on Twitter:
twitter.com/mnradiocity

Associated Radio

Our 68th Year!
800-497-1457

Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204
www.associatedradio.com

F=} Daiwa CN-101L and
m= CN-801HP meters

CN-101L:
1.8-150MHZ
SWR/Power Meter

CN-801HP:
1.8-200MHZ
SWR/Power
Meter

R
IR coid STBA man., Only 1.3 pounds.




ARRL National Centennial
Convention at the Connecticut
Convention Center in Hartford,
July 17-20, 2014

Thursday, July 17,2014
All Day Training Tracks: public service,
technology, radiosport, and more!

Friday & Saturday, July 18-19, 2014

+ Exhibit Hall featuring ARRL exhibits,
Amateur Radio manufacturers,
equipment sellers, and an indoor

B £k : flea market
d Century Cam
- for :)hne ARRL gdn“mp:lngtn /'« Dozens of forums & presentations
www.arrl.org/scc ~ /| #Friday Night Banquet

RS On-Air OpSigiing " || July 17-20, 2014 Tours of ARRL ;-\
Event and Awards " headquarters and WIAW \
Plus commemorative publications, Registration opens late summer 2013 \ -
regional events, s.pemal QST features, (including hotel details) A\ U '
and more! Additional details | 1\ =
coming soon... -\ i
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Advancing the Art and Science of Radio—Since 1914
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Inside HQ

At 2:50 PM | heard it and felt it. It was a loud thud like a
cannon shot. Did someone fire a celebratory cannon or light
a firecracker? Everyone in the medical tent looked at each
other. No one spoke, but their expressions said it all: What
was that?

My volunteer Amateur Radio assignment at the 2013 Boston
Marathon was to shadow Chris Troyanos, Medical Director of
the Boston Athletic Association. Our team was composed of
Ralph Swick, KD1SM, and Jeremy Giguere, AB1SD. Ralph
was the team leader and he communicated with the medical
groups. | was liaison to the Course Network Control and
Jeremy was liaison to the Massachusetts State Emergency
Operations Center. We were all working with Chris in Medical
Tent A next to the finish line.

For several seconds the tent remained deathly silent. Smoke
drifted into the entrance and | smelled what | thought might
be gunpowder. Then, maybe 10 seconds later, there was
another thud and the tent shook.

The medical personnel and first responders bolted from the

tent with Chris right behind them. Ralph and Jeremy tried to

follow Chris into the crowd, but they lost him almost instantly.
Within minutes they lost track of each other as well.

| tried calling Net Control on 2 meters, but the frequency was
busy with other signals. “WJ1B to Net Control” produced no
answer.

| left the tent and walked into a smoky chaos of shouts,
screams and the sight of people on the ground. Although

| could hear Net Control on 2 meters, my calls still went
unanswered. | tried to raise Ralph on the 70 centimeter
intercom channel. | heard him, but he could not hear me very
well. At least he was still on the air.

| went back into the tent as the injured began streaming in.
People were bleeding and a doctor, pushing an injured
woman in a wheelchair, was yelling that the patient had
shrapnel in her stomach. | felt helpless and | heard someone
say, “All non-medical staff please leave the tent!”

| followed the staff out the back to where the ambulances
were parked. They were loading people onto stretchers as
quickly as possible. When one ambulance left, another took
its place. Sirens were blaring. The police, security officials,
EMTs, Boston EMS, doctors and nurses were suddenly
everywhere. No one was panicked; they were just trying to
understand what was going on.

| heard the 2 meter Net Control asking all hams at the finish
line to proceed to the bus control area. | tried calling my wife
on my cell phone, but | could not connect, so | sent her a text
message: 'M OK. | sent the same message to my daughters.
| tried calling ARRL Headquarters, but | still could not get a
voice connection; only text messages could get through.
ARRL Marketing Manager Bob Inderbitzen, NQ1R, sent me
a text at 3:28 PM: CHECKING IN TO SEE IF YOU ARE OK.
Assuming that short messages would stand the best chance
of making it out of the area, | simply typed: rMm OK.

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

A Witness to Tragedy in Boston

At the bus dispatch trailers, the guys inside were monitoring
half a dozen frequencies. The dispatcher was trying to
figure out where the buses with injured runners were
located and where they should go. Confusion reigned since
many roads were blocked. | offered to contact Net Control to
determine the answer.

This time | called on the 2 meter Course Tactical frequency
and was pleased to hear, “WJ1B, this is Net Control.”

| relayed the question. A minute later | received instruc-
tions for the buses to go directly to the Boston College law
campus in Newton. The bus dispatcher acknowledged the
message and asked me what frequency | had used. | told
him it was 146.67 MHz and he switched one of the mobile
transceivers in the trailer to that frequency and communi-
cated directly with Net Control from then on.

We were ordered to evacuate the area completely, so |
needed to get back to my car. | began walking toward the
parking garage and as | was passing the Fairmont Copley
Plaza Hotel, there was another explosion. It was further
away and | heard it, but | did not feel it or see any smoke. All
around me people started yelling “Hit the deck!” and “What's
going on? What's happening?” | later learned that this was
an intentional detonation of what police suspected to be a
third explosive device.

The walk back to the parking garage was difficult because
barricades had been erected and emergency personnel
were blocking pedestrian access. Fortunately, law enforce-
ment officers allowed me to pass when they saw my ID
tags, yellow jacket and radio.

The entire city seemed in disarray. The Massachusetts Bay
Transportation Authority trains were shut down. People
were milling around the streets trying to figure out how to
get home. Runners still in their running gear were looking
for their families. Families were looking for runners. Because
| had a radio, people kept asking me for directions, or how
to locate a loved one. | felt useless since | was not able to
help many of them.

While | was walking back to the garage, my cell phone rang.
A voice call was coming through! It was the Boston
Marathon Amateur Radio Net Control station. The caller
asked where | was and if | was okay. | said that | was fine,
told them that | was on Clarendon Street and | asked how
the other hams were doing. He said that all were accounted
for so far and that there were no known injuries. He added
that | was officially “cleared” and released from my duties.
Soon afterward, | finally reached my car and headed home.

| was proud to be an Amateur Radio operator that day. All of
the volunteers did an incredible job under terrible circum-
stances. For an overall view of Amateur Radio’s role in the
marathon, see the article in this issue by the Boston
Marathon Amateur Radio Communications Team. Also be
sure to read Rick Palm’s, K1CE, “Public Service” column.
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ARRL Member Services

GET

LG Get Involved

www.arrl.org/get-involved

Join or Renew
www.arrl.org/join

‘@ &

Membership Benefits

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

Members-Only Web Services

Create an online ARRL Member Profile, and get access to ARRL
members-only Web services. Visit www.arrl.org/myARRL to register.

® QST Digital Edition — www.arrl.org/gst
All ARRL members can access the online digital edition of QST.
Enjoy enhanced content, convenient access and a more
interactive experience. An app for /OS devices is also available.

® QST Archive and Periodicals Search — www.arrl.org/qgst
Browse ARRLs extensive online QST archive.
A searchable index for QEX and NCJ s also available.

® Free E-Newsletters
Subscribe to a variety of ARRL e-newsletters and e-mail
announcements: ham radio news, radio clubs, public service,
contesting and more!

® Product Review Archive — www.arrl.org/gst
Search for, and download, QST Product Reviews published from
1980 to present.

= E-Mail Forwarding Service
E-mail sent to your arrl.net address will be forwarded to any e-mail
account you specify.

= Customized ARRL.org home page
Customize your home page to see local ham radio events, clubs
and news.

® ARRL Member Directory
Connect with other ARRL members via a searchable online
Member Directory. Share profiles, photos and more with
members who have similar interests.

ARRL Technical Information Service — www.arrl.orgftis

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

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

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

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

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

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

= MetLife® Auto, Home, Renters, Boaters, Fire Insurance and
Banking Products
ARRL members may qualify for up to a 10% discount on home or
auto insurance.
* ARRL Group Benefit Programs are offered by third parties through contractual

arrangements with ARRL. The programs and coverage are available in the US only.
Other restrictions may apply.

The American Radio Relay League, Inc.

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

ARRL is an incorporated association without capital stock chartered under the laws of
the State of Connecticut, and is an exempt organization under Section 501(c)(3) of the
Internal Revenue Code of 1986. Its affairs are governed by a Board of Directors, whose
voting members are elected every three years by the general membership. The officers
are elected or appointed by the directors. The League is noncommercial, and no one
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Shop

(Y | Donate
D www.arrl.org/donate www.arrl.org/shop

% New! ARRL Centennial 2014 — ARRL2014.org
Second Century Campaign for the ARRL Endowment — www.arrl.org/scc
National Centennial Convention, July 17-20, 2014 — ARRL2014.org

Public Service — www.arrl.org/public-service
Amateur Radio Emergency Service® — www.arrl.org/ares
Emergency Communications Training — www.arrl.org/emcomme-training

Radiosport

Awards — www.arrl.org/awards

Contests — www.arrl.org/contests

QSL Service — www.arrl.org/gsl|

Logbook of the World — www.arrl.org/lotw

Community

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

Licensing, Education and Training

Find a License Exam Session — www.arrl.org/lexam

Find a Licensing Class — www.arrl.org/class

ARRL Continuing Education Program — www.arrl.org/courses-training
Books, Software and Operating Resources — www.arrl.org/shop

Quick Links and Resources

QST - ARRL members’ journal — www.arrl.org/gst

QEX— A Forum for Communications Experimenters — www.arrl.org/gex
NCJ — National Contest Journal — www.arrl.org/ncj

Support for Instructors — www.arrl.org/instructors

Support for Teachers — www.arrl.org/teachers

ARRL Volunteer Examiner Coordinator (ARRL VEC) — www.arrl.org/vec
Public and Media Relations — www.arrl.org/media

Forms and Media Warehouse — www.arrl.org/forms

FCC License Renewal — www.arrl.org/fcc

Foundation, Grants and Scholarships — www.arrl.org/arrl-foundation

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

Contact Us

ARRL, the national association for Amateur Radio®
225 Main Street, Newington, CT 06111-1494 USA

Tel 1-860-594-0200, Mon-Fri 8 AM to 5 PM ET (except holidays)
FAX 1-860-594-0259, e-mail hginfo@arrl.org,

website — www.arrl.org/contact-arrl

Facebook
www.facebook.com/ARRL.org

, Follow us on Twitter
14 twitter.com/arrl - twitter.com/wlaw - twitter.com/arrl_pr
twitter.com/arrl_youth - twitter.com/arrl_emcomm
twitter.com/arrl_dxcc

4 YouTube
Yuu TUhE www.youtube.com/ARRLHQ

with a pervasive and continuing conflict of interest is eligible for membership on its
Board.
“Of, by, and for the radio amateur,” the ARRL numbers within its ranks the vast majority

of active amateurs in the nation and has a proud history of achievement as the
standard-bearer in amateur affairs.

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

Membership inquiries and general correspondence should be addressed to the adminis-
trative headquarters: ARRL, 225 Main Street, Newington, Connecticut 06111-1494.



Officers, Division Directors and Staff

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

Officers

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

Kay C. Craigie, N3KN*

570 Brush Mountain Rd
Blacksburg, VA 24060
540-552-3903; n3kn@arrl.org
First Vice President

Rick Roderick, KSUR*

PO Box 1463, Little Rock, AR 72203
501-988-2527; kbur@arrl.org
Second Vice President

Bruce Frahm, K&BJ

1553 County Rd T, Colby, KS 67701
785-462-7388; kObj@arrl.org
International Affairs Vice President
Jay Bellows, KGQB

1925 Bidwell St

West St Paul, MN 55118
651-238-4444; kOgb@arrl.org
Chief Executive Officer

David Sumner, K1ZZ*

Secretary

David Sumner, K1Z2Z

Treasurer

Rick Niswander, K7TGM

Chief Financial Officer

Barry J. Shelley, N1VXY

Chief Operating Officer

Harold Kramer, WJ1B

Chief Development Officer

Mary Hobart, KIMMH

Chief Technology Officer
Brennan Price, N4QX

Staff

General Counsel

Christopher Imlay, W3KD
Business Services Manager
Debra Jahnke, K1DAJ

Education Services Manager
Debra Johnson, K1IDMJ
Laboratory Manager

Ed Hare, W1RFI

Marketing Manager

Bob Inderbitzen, NQ1R

Diane Petrilli, KB1IRNF
Membership Manager
Membership & Volunteer
Programs Manager

Dave Patton, NN1N

Mike Corey, KI1U

Emergency Preparedness Manager
Production & Editorial Manager
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, NTND

VEC Manager

Maria Somma, AB1FM

Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton

Information Technology Manager
Michael Keane, KIMK

*Executive Committee Member

Atlantic Division
www.atldiv.org

Bill Edgar, N3LLR

22 Jackson Ave, Bradford, PA 16701
(814-362-1250); n3lir@arrl.org

Vice Director. Tom Abernethy, W3TOM
PO Box 73, Accokeek, MD 20607
(301-272-0629); w3tom@arrl.org

Central Division
www.central.arrl.org

George R. Isely, W9GIG*

736 Fellows St, St Charles, IL 60174
(630-584-3510); w9gig@arrl.org
Vice Director. Kermit Carlson, W9XA
1150 McKee St, Batavia, IL 60510
(630-879-0983); w9xa@arrl.org

Dakota Division

Gregory P. Widin, KOIGW

13457 Sixth St N, Stillwater, MN 55082
(651-436-8811); kOgw@arrl.org

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

Delta Division

arrldelta.org

David A. Norris, K5UZ

PO Box 194065, Little Rock, AR 72219-4065;
k5uz@arrl.org

Vice Director: Glen Clayton, W4BDB

238 Old Parksville Rd, NE, Cleveland, TN 37323
(423-400-9381); wabdb@arrl.org

Great Lakes Division
arrl-greatlakes.org

Jim Weaver, K8JE

5065 Bethany Rd, Mason, OH 45040-8130
(513-459-1661); k8je@arrl.org

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

Hudson Division
www.hudson.arrl.org

Mike Lisenco, N2YBB

1635 East 46 St, Brooklyn, NY 11234
(917-865-3538); n2ybb@arrl.org

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

Midwest Division
www.arrlmidwest.org

Cliff Ahrens, KOCA

65 Pioneer Trail, Hannibal, MO 63401
(573-221-8618); kOca@arrl.org

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

How to Find an
ARRL HQ Staff Member

Can't find the department you're looking
for? Call 860-594-0200 or e-mail
hg@arrl.org. Sending e-mail to any ARRL
Headquarters staff member is a snap. Just
put his or her call sign (or first initial and last
name) in front of @arrl.org. For example, to
send to Hiram Maxim, First President of the
ARRL, use wiaw@arrl.org, or hmaxim@
arrl.org. If all else fails, send a message

to hg@arrl.org and it will get routed to the
right person or department.

New England Division
www.barc.org/nediv

Tom Frenaye, K1KI

PO Box J, West Suffield, CT 06093
(860-668-5444); k1ki@arrl.org

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

Northwestern Division
www.nwarrl.wetnet.net

Jim Fenstermaker, K9JF*

129 Pendleton Way #88, Washougal, WA 98671
(360-256-1716); k9jf @arrl.org

Vice Director: Jim Pace, KTCEX

PO Box 1602, Centralia, WA 98531
(360-508-8437); k7cex@arrl.org

Pacific Division

www.pdarrl.org

Bob Vallio, W6RGG*

18655 Sheffield Rd, Castro Valley, CA 94546
(510-537-6704); wérgg @arrl.org

Vice Director: Jim Tiemstra, K6JAT

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

Roanoke Division
www.arrl-roanoke.org

Dennis Bodson, W4PWF

233 N Columbus St, Arlington, VA 22203
(703-243-3743); wapwf@arrl.org

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

Rocky Mountain Division
www.rockymountaindivision.org

Brian Mileshosky, N5SZGT*

PO Box 20186, Albuquerque, NM 87154-0186
(505-463-9468); n5zgt@arrl.org

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

Southeastern Division
www.southeastern.arrl.org

Greg Sarratt, W40ZK

230 Latigo Loop, Huntsville, AL 35806;
(256-337-3636); gsarratt@arrl.org

Vice Director: Jim Millsap, WB4ANWS
5127 Bramblewood Dr, Acworth, GA 30102
(770-928-8590); wbdnws @arrl.org

Southwestern Division
www.kkn.net/n6aa

Richard J. Norton, N6AA

21290 West Hillside Dr, Topanga, CA 90290
(310-455-1138); n6aa@arrl.org

Vice Director: Marty Woll, N6VI

21301 Candice PI, Chatsworth, CA 91311-1404
(818-773-9655); névi@arrl.org

West Gulf Division

arrlwgd.org

Dr David Woolweaver, K5SRAV*

PO Box 531605, Harlingen, TX 78553
(956-425-3128); kSrav@arrl.org

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

*Executive Commitee Member
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ARRL Section Managers

www.arrl.org/sections

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 first point of contact. He or she can put you in touch with various ARRL volunteers who can help
(such as Technical Specialists).Your Section Manager is also the person to see if you'd like to become a section volunteer. Whatever
your license class, your SM has an appointment available. Visit your section page on the web at www.arrl.org/sections/.

Atlantic Division (DE, EPA, MDC, NNY, SNJ, WNY, WPA)
Delaware: Frank T. Filipkowski, Jr, AD3M, 1130 N Hilton Rd, Oak Lane Manor,
Wilmington, DE 19803-5216 (302-656-0409); ad3m@arrl.org

Eastern Pennsylvania: Robert B. Famiglio, K3RF, PO Box 9, Media, PA 19063-0009
(610-359-7300); k3rf@arrl.org

Maryland-DC: James E. Cross Ill, WI3N, 16013 Dorset Rd, Laurel, MD 20707-5314
(301-725-6829); widn@arrl.org

Northern New York: Thomas Dick, KF2GC, 11 Jenkins St, Saranac Lake, NY 12983
(518-891-0508); kf2gc @arrl.org

Southern New Jersey: George Strayline, W2GSS, 10 E Pacific Ave, Villas, NJ
08251-2630 (609-741-8322); w2gss@arrl.org

Western New York: John Mueller, K2BT, 2011 E Main St, Falconer, NY 14733
(716-489-7001); k2bt@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: Lou Everett Sr, WA5LOU, 11909 Cardis Ct, Cumberland, IN 46229
(317-622-1130); wablou@arrl.org

Wisconsin: Gary Sorensen, WOULK, PO Box 212, Oxford, WI 53952 (608-586-5781);
w9ulk@arrl.org

Dakota Division (MN, ND, SD)

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

Inver Grove Heights, MN 55077 (651-260-4330); ks0j@arrl.org

North Dakota: Lynn A. Nelson, WOND, 6940 4th St SW, Minot, ND 58701
(701-839-8200); wOnd@arrl.org

South Dakota: Chris Stallkamp, WOADZ, PO Box 271, Selby, SD 57472-0271
(605-870-1784); woadz@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: Dale Temple, WSRXU 5200 Timber Creek Circle, North Little Rock, AR 72116
(501-771-1111); worxu@arrl.org

Louisiana: James M. Coleman, AI5B, 1530 Military Rd, Bogalusa, LA 70427-2901
(985-516-2632); aiSb@arrl.org

Mississippi: Malcolm Keown, W5XX, 64 Lake Circle Dr, Vicksburg, MS 39180
(601-636-0827); wsxx@arrl.org

Tennessee: Keith E. Miller Sr, NO9DGK, 1635 Jarratt Dr, Rockvale, TN 37135
(615-631-9952); n9dgk@arrl.org

Great Lakes Division (KY, Ml, OH)

Kentucky: Jim Brooks, KY4Z, 7099 Louisville Rd, Cox’s Creek, KY 40013
(502-349-2099); ky4z@arrl.org

Michigan: Larry Camp, WB8R, 71 Oakdale Lane, Coldwater, Ml 49036
(517-278-0406); wb8r@arrl.org

Ohio: Frank J. Piper, KIBGW, 496 Hillview St, Pickerington, OH 43147-1197
(614-589-4641); kisgw @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: Jim Mezey, W2KFV, 38 Appletree Ln, Carle Place, NY 11514-1336
(516-315-8608); w2kfv@arrl.org

Northern New Jersey: Richard Krohn, N2SMV, 23 Sweetmans Ln, Manalapan, NJ 07726;
n2smv@arrl.org

Midwest Division (IA, KS, MO, NE)

lowa: Robert McCaffrey, KOCY, 1210 Noble Hills PI, Boone, |A 50036
(515-432-2512); kOcy @arrl.org

Kansas: Ronald D. Cowan, KBODTI, PO Box 36, LaCygne, KS 66040
(913-757-3758); kb0dti@arrl.org

Missouri: Dale C. Bagley, KOKY, PO Box 13, Macon, MO 63552-1822
(660-385-3629); kOky @arrl.org

Nebraska: Art Zygielbaum, KGAIZ, 6601 Pinecrest Dr, Lincoln, NE 68516-3573
(402-421-0839); kOaiz@arrl.org

New England Division (CT, EMA, ME, NH, RI, VT, WMA)
Connecticut: Betsey Doane, K1EIC, 92 Mohegan Rd, Shelton, CT 06484-2448
(203-929-7759); k1eic@arrl.org

Eastern Massachusetts: Phil Temples, K9HI, 125 Coolidge Ave, Apt 803, Watertown, MA
02472-2875 (617-331-0183); k9hi@arrl.org

Maine: William Woodhead, N1KAT, 68 Madison St, Auburn, ME 04210
(207-782-4862); n1kat@arrl.org

New Hampshire: Peter Stohrer, K1PJS, 9 Gladstone St, Concord, NH 03301
(603-345-1470); k1pjs@arrl.org

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

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

Western Massachusetts: Ed Emco, W1KT, 37 Bullard Ave, Worcester, MA 01605
(508-853-3333); wikt@arrl.org
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Northwestern Division (AK, EWA, ID, MT, OR, WWA)
Alaska: Jim Larsen, AL7FS, 3445 Spinnaker Dr, Anchorage, AK 99516-3424
(907-345-3190); al7fs @arrl.org

Eastern Washington: Mark Tharp, KB7HDX, PO Box 2222, Yakima, WA 98907-2222
(509-965-3379); kb7hdx@arrl.org

Idaho: Edward Stuckey, Al7H, 2300 W Polo Green Ave, Post Falls, ID 83854-9680
(208-457-0354); ai7h@arrl.org

Montana: George Forsyth, AA7GS, 212 Skyline Dr NE, Great Falls, MT 59404
(406-868-2212); aa7gs@arrl.org

Oregon: Bonnie Altus, AB7ZQ, 7770 Harmony Rd, Sheridan, OR 97378
(971-237-0711); ab7zq@arrl.org

Western Washington: Monte L. Simpson, K2MLS, 2523 N Wycoff Ave,

Bremerton, WA 98312-2711 (360-373-3095); k2mis@arrl.org

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

East Bay: James Latham, AF6AQ, 1798 Warsaw Ave, Livermore, CA 94550-6140;
(925-447-6136); af6aq@arrl.org

Nevada: Joe Giraudo, N7JEH, 720 Holyoke Dr, Spring Creek, NV 89815-5306
(775-738-7110); n7jeh@arrl.org

Pacific: Bob Schneider, AH6J, PO Box 131, Keaau, HI 96749-0131
(808-966-8146); ah6j@arrl.org

Sacramento Valley: Ronald D. Murdock, W6KJ, 998 Bogue Rd,

Yuba City, CA 95991-9221 (530-674-8533); wékj@arrl.org

San Francisco: Bill Hillendahl, KH6GJV, PO Box 4151, Santa Rosa, CA 95402-4151
(707-544-4944); khégjv@arrl.org

San Joaquin Valley: Dan Pruitt, AE6SX, 4834 N Diana St, Fresno, CA 93726
(559-779-2974); ae6sx@arrl.org

Santa Clara Valley: Brandon Bianchi, NI6C, 1154 Trivoli Way, Salinas, CA 93905
(559-313-3373); ni6c@arrl.org

Roanoke Division (NC, SC, VA, WV)

North Carolina: Bill Morine, N2COP, 101 Windlass Dr, Wilmington, NC 28409-2030
(910-452-1770); n2cop@arrl.org

South Carolina: Marc Tarplee, NAUFP, 4406 Deer Run, Rock Hill, SC 29732-9258
(803-327-4978); ndufp@arrl.org

Virginia: Carl Clements, W4CAC, 4500 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); w4cac @arrl.org

West Virginia: L. Ann Rinehart, KABZGY, 1256 Ridge Dr, South Charleston, WV 25309
(304-768-9534); ka8zgy @arrl.org

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

Colorado: Jack Ciaccia, WMOG, PO Box 21362, Boulder, CO 80308-4362
(303-587-0993); wmOg @arrl.org

New Mexico: Bill Kauffman, W5YEJ, 1625 36th St SE, Rio Rancho, NM 87124-1719
(505-349-0460); wsyej@arrl.org

Utah: Mel Parkes, NM7P, 2166 E 2100 North, Layton, UT 84040 (801-547-1753);
nm7p@arrl.org

Wyoming: Garth Crowe, N7XKT, 1206 Avalon Ct, Gillette, WY 82716-5202
(307-686-9165); n7xkt@arrl.org

Southeastern Division (AL, GA, NFL, PR, SFL, VI, WCF)
Alabama: David Drummond, W4MD, 5001 Lakehurst Dr, Northport, AL 35473
(205-339-7915); wdmd@arrl.org

Georgia: Gene Clark, W4AYK, 1604 Lynwood Lane, Albany, GA 31707 (229-888-1090);
wdayk@arrl.org

Northern Florida: Paul L. Eakin, KJ4G, PO Box 625, Panacea, FL 32346
(850-591-0442); kjdg@arrl.org

Puerto Rico: Rene Fonseca, NP30O, HC 67 Box 15593, Fajardo, PR 00738
(939-579-4134); np3o@arrl.org

Southern Florida: David Fowler, K4DLF, 2702 Starwood Ct, West Palm Beach, FL
33406-5145 (561-676-3007); kddIf @arrl.org

Virgin Islands: Fred Kleber, K9VV, PO Box 24275, Christiansted, VI 00824-0275;
k9vv@arrl.org

West Central Florida: Dee Turner, N4AGD, 10132 64th St N, Pinellas Park, FL 33782
(727-548-7474); ndgd @arrl.org

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

Arizona: Robert J. Spencer, KEBDM, 1831 S McKinley Ave, Yuma, AZ 85364-5114
(928-941-7069); ke8dm@arrl.org

Los Angeles: David Greenhut, N6HD, 5260 Darro Rd, Woodland Hills, CA 91364-1933
(818-992-5507); n6hd @arrl.org

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

San Diego: Stephen M. Early, AD6VI, 4724 Maple Ave, La Mesa, CA 91941
(619-461-2818); ad6vi@arrl.org

Santa Barbara: Robert Griffin, KBYR, 1436 Johnson Ave,

San Luis Obispo, CA 93401-3734 (805-801-7292); kéyr@arrl.org

West Gulf Division (NTX, OK, STX, WTX)

North Texas: Chris Brewer, N5SGMJ, 8308 N Water Tower Rd, Saginaw, TX 76179-5169
(817-939-3128); n5gmj@arrl.org

Oklahoma: Kevin O’Dell, NGIRW, 1405 N 7th St, Perry, OK 73077-2206
(580-220-9062); nOirw@arrl.org

South Texas: Lee H. Cooper, W5LHC, 2507 Autrey Dr, Leander, TX 78641
(512-260-7757); wslhc @arrl.org

West Texas: Bill Roberts, W5NPR, 34 Sunny Glen, Alpine, TX 79830 (432-837-2741);
w5npr@arrl.org



AMERITRON True Legal Limit™ 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

$ESS)£’95

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
Limit™ 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.

"'_‘__—-—._.
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Read true Peak Power

Ameritron’s active electronic frue 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. 13'4Wx5°/sHx17'/2D 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 has the best selection of True Legal Limit™ HF Amplifiers
AMERITRON s legal limit amplifiers use super heavy duty Peter Dahl Hypersil®™ power transformer capable of 2500 Watts!

Ameritron’s most powerful Amp
with 3CX1500/8877 ceramic tube
AL-1500F

*3295

3CX1500 tube
AL-1500

*4195

Eimac® tube
= = TrueLegalLimit™
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., 17Wx10Hx18'/2in.

Desktop Kilowatt
with classic 3-500G tube

AL-80B, $1495. Gives
you full kilowatt SSB PEP out-
put (85 Watts in) from a whis-
per quiet compact desk-top lin-
ear. 14Wx8'/2Hx 15'2:D inch-
es. Plugs into 120 VAC out-
let. Genuine 3-500G tube.
Nearly 70% efficiency.
Weighs 48 1bs.

ALS-500M, $899. 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
x3',Hx15D in., 7 Ibs. ALS-
500RC, $49, Remote Head.

Ameritron’s toughest Amp
with Eimac® 3CX1200Z7 toughest tube
. AL-1200

*3995

Suggested Retail
TrueLegalLimit™

Get ham

radio’s toughest
o " tube with AL-

1200. The Eimac®™ 3CX1200Z7 has a 50
Watt control grid dissipation and the lowest
history of field replacement of any modern
transmitting tube that we use. 130 Watts in
gives you full power out. All HF bands, all
modes. 76 pounds, 17Wx18'2Dx10H in.

AMERITRON no tune Solid State Ampilifiers
500 Watt Mobile Amp

600 Watt FET Amp
ALS-600,
$1499. No
tuning, no
fuss, no
worries --
Jjust turn on and operate. 600

MHz, instant bandswitching,
SWR protected, extremely
quiet, SWR/Wattmeter, ALC
control. 120/220 VAC. Inrush
protected. 9'2Wx6Hx12D in.
ALS-600S, $1599, ALS-
600 with 10 Ib., very low RF
noise switching power supply.

Watts PEP/500W CW, 1.5-22

Ameritron’s classic Amp
with classic ® 3-500G tubes
AL-82

$2745

Suggested Retail
TrueLegalLimit™

Most linears

using 3-500Gs

it = 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, 17Wx10Hx18'/2D inches.

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.

Call your dealer for your best price!
( Free Catalog: 800-713-3550 )

AMERITROY’

.« . 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. ‘2013 Ameritron.

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



Al‘ray SO'UtIOI\S Your Source for Outstanding Radio Products
Professional Grade Equipment from Array Solutions

— Top quality antenna tuners from Array Solutions —

NEW m—ifw’

New coaxial and baianced tuners available in
800w, 1500w and 3000w versions.

See the Array Solutions website for
more details.

(] .
NEW! (.c ccriifiea Introducing the OM Power OM2500...
. ﬁ _ OM2500A (automatic) and OM2500HF (manual tune)
i3 . Tl ey g Frequency coverage: All amateur bands 1.8 —29.7 MHz

|
- CF '__ ® Power output: 1500 W PEP All modes - no time limit
EPII |l ie C ® Fully Automatic bandswitching and tune up
m e ® [ntegrates with all popular transceivers ® Maximum output SWR: 2:1
¥ . B ® SWR protection: automatic switching to STBY
® Tube: GU84b Ceramic tetrode ® Power supply: 240V - single phase
Introducing the ACOM 1500 | =
® Frequency coverage: All amateur bands 1.8 — 54 MHz NE w-' I S E %
= Power output: 1500W PEP SSB, 1200W all other modes ot N 2, & =
= Manual band switching and tune up FCC Certified ‘ e o % =
® 3 antenna outputs = Maximum output SWR: 3:1 JlE e .
m SWR protection: automatic switching to STBY ; ! e =
® Tube: 4CX1000 Ceramic tetrode  ® Power supply: 240V - single phase Te 0T mEUBEER AmER
Introducing the - -
ucing AS-309-H Surge NEW! .
VNA uhf Arrestor
two-port For use with open wire / ladder line feeders and long
Vect wire antennas. See also our AS-303 and AS-302
ectlor coaxial arrestors and our AS-XSP control cable
Network Analvzer arrestors as well as the complete line of Hofi x
e v/ aug> NE w-’ professional arrestors. —
Expanded frequency coverage to over 1 GHz — ] !
see our web page for details Check our webpage for - -
more new products!

Other top-quality brands represented by Array Solutions...

CﬂT'BEAM ""' PHILLYSTRAN Pmmm REn

Sunnyvale, Texas USA
Phone 214-954-7140 Array Solutions’ products are in use at top DX and Contest stations worldwide as well as commercial and governmental installations.

sales@arraysolutions.com We provide RF solutions to the DoD, FEMA, Emcomm, UN, WFO, FAA and the State Dept. for products and installation of antennas sys-
Fax 214-954-7142 tems, antenna selection, filtering, switching and grounding. We also offer RF engineering and PE consulting services.

ARAAY BOLUTIONE




ELECRAFT

The Revolutionary KX3 All-Band/All-Mode Transceiver

Our new KX3 is a competition-grade transceiver that literally puts the world
in the palm of your hand. With its large display, rich control set, and adjust-

able operating angle, the ultra-compact KX3 is equally at home on your _ wy e 7k : ._{'::

desktop, in a vehicle, or in remote field locations. It's a true software-defined a) 1.5 2 oms
radio (SDR), with dual watch, noise reduction, digital voice recorder, RX/TX N "14" A
EQ, VOX, split-band speech compression, and CW keyer. The built-in PSK31 et iy > entdr g oy
and RTTY modes work with or without a computer. Add the internal ATU, ' ”-’a i

" -i battery pack, and roofing filters for unmatched portability and performance.

&) ELECRAFT



Up Front
Steve Ford, WB8IMY, upfront@arrl.org

SNOHQ in the IARU HF World Championship

Henryk Kotowski, SMOJHF, sm0jhf@gmail.com

Here is a call sign that will be hard to miss on the bands this month: SNGHQ.
The call belongs to the headquarters of the Polish national Amateur Radio
organization Polski Zwiazek Krotkofalowcow. In the IARU HF World Cham-
pionship contest, however, SNOHQ is not a single station. It is a network of
stations all using the same call sign at the same time!

The first multi-location effort of the organization in the IARU HF Championship
took place in the year 2000. The concept was the brainchild of Tomek Niewod-
niczanski, SP6T (then SP6AYP) and Jurek Smoczyk, SP3GEM.

Before the turn of the century it was unthinkable to even ask for permission to
do such a thing. Every Polish Amateur Radio license was issued to only one
strictly defined station location. (Licenses for mobile and portable operating
had only been granted a few years earlier.) However, Tomek was an employee
of the licensing authority and he made a persuasive pitch to those responsible
for regulating Amateur Radio. With the scheme approved and the red tape
removed, it has been repeated successfully each year since.

Initially only a few Big Gun stations were part of the SNOGHQ gang — those
who had the best antenna farms, or at least a couple of exceptional antennas.

Eventually the group grew bigger, attracting hams with modest stations as well.

The number of participants in the SNOHQ project fluctuates from year to year,
occasionally peaking at more than 100 individuals. The number of locations
and stations in the network varies from 10 to 20. Some of the Big Gun stations
handle two bands, usually one low and one high. The Big Guns usually gather
more experienced teams, but they are always on the lookout for new talent.

The backbone of the scheme consists of 12 stations on the air for 24 hours.
Additionally, a few stations are standing by in case of a thunderstorm, power
failure or other calamity.

Backup stations are also on alert for changes in propagation. Propagation
variations are noticeable even in a country the size of Poland — particularly on
28 and 21 MHz. All backup stations monitor designated bands and, if neces-
sary, can get on the air in a matter of seconds. Today all participants are inter-
connected via the Internet and all use the same logging software.

The development of Amateur Radio in Eastern Europe before the fall of the
Iron Curtain was based around radio clubs. Clubs often had superior anten-
nas, surplus gear and the blessing of government support. Today, however,
there are very few active clubs in Poland. Thankfully, the SNOHQ network
has stepped in to help fill the void. Be sure to listen for them in the 2013
Championship on July 13-14!

All photos by the author.

U e
Wes Kosinski, SP4Z (standing), watches Lukasz Komsta, SP8QED, as

he monitors 20 meters. In the background, Wojtek Zaluska, SP5MXZ,
works stations on 15 meters.
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This SN@HQ team in eastern Poland is headed by
Wes Kosinski, SP4Z.

The contest is still 24 hours away, but Jurek
Smoczyk, SP3GEM, is making sure his station
is ready.

The station of Tomek Niewodniczanski, SP6T, in
southwest Poland. As the contest begins, Marek
Niedzielski, SP7DQR (standing) and Tomek monitor
reports from all stations in the SNOHQ network.



The Elecraft K-Line

L EiEcaAarT KJ THamscEIvEE

ol ... (432200

— - ._D_uu_.”_._u_

E : |
I:I'rl'
Wil ¥

d
]

¥
4
1 ]
.
1
I

i

B LLECRAPT HFASEE 4MFLIFTRR

A powerful performance you won’t want to miss

Elecraft's world-class trio is now complete. It all started with the K3 transceiver, which tops the charts in
nearly every receive category. Then we added an exciting visual dimension with the versatile P3, our
fast, full-color panadapter. And now, we're proud to introduce the KPA500: a 500-watt solid-state
amp that's so well-integrated you'll think it's reading your mind.

The KPAS500 features 160-6 m coverage, instant RF-based band switching with any radio, alphanumeric
status display, bright LED bar graphs, and a rugged, built-in linear supply. The amp's manual band
switches can be used to change bands on the K3. The K3 can even select per-band amplifier drive levels
automatically when the amp is placed into operate mode, so you'll rarely need to adjust power output.

The K3 already gives you the competitive edge, with its optional high-performance sub receiver, roofing
filters as narrow as 200 Hz, new audio peaking filter (APF), and one of the cleanest SSB signals around.
Adding the P3 and KPA500 will take you, and your station, to the next level.

ﬂ\ mmeW>wH@ www.elecraft.com < 831-763-4211

P.O. Box 69, Aptos, California 95001-0069

Elecraft is a registered trademark of Elecraft, Inc.



DC-to-GO w/RIGrunner & Super PWRgate

This is our best selling mobile DC Power source. Unit includes
a RIGrunner 4008 power distribution unit and Super PWRgate
PG40S to easily switch between power sources - both
mounted to the box. Simply connect the battery to the battery
leads, and components using Powerpole connectors. Includes
30A. Powerpole connector Pack (12 pr.) 1 year warranty

#58513-1381 $249.95

DC-to-GO w/ U1 Battery. Buddy
RIGrunner 4008 RIDGC-tO-GO4 vg(/)
RIGrunner 4008 power distribu- runner .5.
- tion unit mounted to DC-t0-GO box. RIGrunner 4005 power distribu-

Includes 30A. Powerpole connectors. tion unitimetinted to UiRbatiCid
1 year warranty box. Includes 30A. Powerpole

X ; connectors. 1 year warranty
#58513-1061 95 4585131403 $89.95

ackup power system rated at 40A
us from either Power Supply or
a Battery. 1 year warranty

#58403-1046 $139.95

nnectors for all 12VDC
s duty with 8 outlets.
audible alarm for over/ s RiGrunner 4008 | |
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Qwaﬁm‘y Style. Performanced

440MHz FM MOBILE TRANSCEIVER

DR-435TMKkII

144/440MHz FM FULL-DUPLEX MOBILE TRANSCEIVER

DR-635T

HF T00W SSB/CW/FM/AM
DESK-TOP TRANSCEIVER

DX-SR8T

220MHz FM MOBILE TRANSCEIVER

DR-235TMkII

144MHz FM MOBILE TRANSCEIVER

DR-135TMKkII

50MHz FM MOBILE TRANSCEIVER

DR-06T

29MHz FM MOBILE TRANSCEIVER

DR-03T

(Digital mode not supported.)

SSB/AM/FM/CW and I/Q
LW/MW/SW 150KHz to 30MHz
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Letters from Our Members

Processing DSP

Today, with digital signal processing (DSP),
some hams create Amateur Radio software
in much the same way others create elec-
tronic circuits. Many of the construction
articles in QST describe the operation of
the project’s circuit (i.e., this transistor does
this, that relay does that) so that readers
can adapt the circuit for their own purposes.
While there have been numerous articles in
QST on DSP topics, I've never seen one
that gives a similar treatment to the various
processing steps taken in the software.
Even though | develop database software
and know how to program, | don’t have a
clue how to write DSP code — but I'd sure
like to learn.

Mark Erbaugh, NSME
ARRL Life Member
London, Ohio

Controlling the Remote

Remote stations — such as the ones
mentioned by QST Editor Steve Ford,
WBS8IMY [“Short Takes: RemoteHamRadio
Station Network,” May 2013, page 59]

— focus on the leadership that Amateur
Radio brings to the table. Software such

as RemoteHams, EchoLink and IRLP
helps the user operate stations that nor-
mally would go untouched. For example,
using RemoteHams, Mark Stringer,
WAQVQL — a missionary in Colombia — is
able to check into the Christian Amateur
Radio Fellowship on 80 meters via a re-
mote in the US. Using another remote
network, the Courage HandiHam group is
able to support Amateur Radio operation for
its members. | was even able to use a
remote in Norway to talk to a station in
Hungary, and was able to experience what
40 meters sounds like “over there” As hams
age, remote bases may be even more
popular among those in nursing homes, as
well as those governed by restricted cov-
enants.

Lloyd Colston, KC5FM
Altus, Oklahoma

Editor's Note: Anyone operating a remote
station needs to remember that the licens-
ing rules and frequency allocations in place

are those of the country in which the trans-
mitter is physically located. This necessi-
tates having a valid license or reciprocal
operating permission for the country in
question.

Net Skip

In the April 19 edition of “The K7RA Solar
Update” (www.arrl.org/news/the-k7ra-
solar-update-266), there was a comment
about 80 meter nets conflicting with one-
way-skip. | know the problem of skip interfer-
ence to nets has been in existence since |
started listening in the late 1950s, but now
we have computers, propagation programs
and global mapping programs to solve the
problem. If Hiram Percy Maxim, W1AW
(SK), could coordinate stations all over the
country during the late spark era, we should
be able to do it now.

Perhaps it is time to coordinate the conti-
nental nets and use frequency diversity,
rather than summer hours and winter hours.
| am not sure about the Northeast with their
small states, but there are a maximum of
48 continental state nets that could easily fit
into the 75 meter band by keeping track of
the times and locations — and still leave
room for DX and ragchews. People may be
slightly unhappy if their net frequency
moves, but if they can be assured that
another net won’t come skipping in on them,
they just might accept the change.

Pat Hamel, W5THT
Long Beach, Mississippi

Taking Account

| was dismayed after | read the letter by
Vince Cammarata, NT4l [“Correspondence:
Quality Beats Out Quantity,” May 2013,
page 24]. Vince could not be more wrong in
his assumptions. The problems that face
Amateur Radio today have nothing to do
with the “simplification” of earning a ham
license — they have everything to do with
the zero accountability that we have come
to accept in this world. | recently observed
some hams in California and Nevada trying
to blast a net off of “their frequency” with
mega doses of power. One ham even

announced that he would get them with
2500 W! When | challenged this behavior, |
received a terse e-mail from a longtime
ham, telling me that Part 97 never mentions
that QSOs should move for nets. Without
accountability, people think they have the
right to do anything they please.

The influx of amateur operators that ARRL
News Editor S. Khrystyne Keane, K1SFA,
wrote about is indeed a good thing
[“Happenings: 2012 Marks All-Time High for
Amateur Radio Licenses,” Mar 2013, pages
79-81], but we also need accountability.
None of us are perfect, but when we all
studied for our Amateur Radio licenses, we
committed to a course of higher standards.
Let each of us be accountable for our
actions as befits the license that we hold.

Dan Wright, KC7ICN
Morton, Washington

Tracking Changes

| have been a ham for almost 20 years, but
in the last few years, | became discouraged
with the Amateur Radio community in my
area due to constant bickering over the
repeaters, other hams arguing at club
meetings and the lack of team spirit. About
a year ago, | bought a new handheld trans-
ceiver, tuned into the local FM repeaters
and found a whole new group of people,
once again sparking my interest in ham
radio. | also joined the ARRL and started
reading QST, but after reading the maga-
zine for a few months, I'm a bit disappointed;
i's now more than half-full of nothing but
ads and articles about HF — you almost
need an engineering degree to understand
them! It would be nice to read more articles
about the happenings in the world of VHF
and UHF. I'd like to read articles on how to
build antennas, or about people going to
other countries and talking on bands other
than HF. Maybe even articles on VHF and
SSB and Amateur Radio satellites or ar-
ticles that explain electronics in simple
detail, so as to help those of us who are
interested in upgrading our licenses.

Josh Ainsworth, NATKR
Phoenix City, Alabama

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 letters@arrl.org. We read every letter received, but we can only publish a few each month. We reserve the right to edit your
letter for clarity, and to fit the available page space. Letters published in “Correspondence” may also appear in other ARRL media.

Of course, the publishers of QST assume no responsibility for statements made by correspondents.
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A Miniature SSTV Camera
to PIC Interface

Connect the Argent Data Systems SSTVCAM to the popular
PIC microcontroller and unlock application potential.

Mark Spencer, WASSME

Detailed here is a simple PIC® based inter-
face that will unlock some of the capabilities
of an inexpensive miniature camera module.
This project came about when Steve Ford,
WBSIMY, in his December 2011 “Short
Takes” column, reviewed the Argent Data
Systems SSTV camera, the SSTVCAM. He
thought the camera would be useful in the
space/sea buoy system that I have been work-
ing on for the ARRL Education and
Technology Program so he passed
along the little gadget to me.! I de-
cided to put the miniature SSTV
camera into action as an image sen-
sor to be included in the suite of
sensors for the buoy payload. First
though, I would have to create hard-
ware and software interfaces to the
camera module.

Argent SSTVCAM Module

The Argent SSTVCAM module is
comprised of two stacked circuit
boards with outside dimensions of
1.5 x 1.28 inches. The 60° field-of-
view lens brings the module height

to 1.3 inches. The camera module
along with the PIC and its interface
circuitry are shown in Figure 1.
Unfortunately, the SSTVCAM docu-
mentation is a bit sparse, but the basic
module functions are described on-
line at http://wiki.argentdata.com/
index.php?title=SSTVCAM. Essentially,
the SSTVCAM can:

® Take a photograph and send it via a con-
nected transmitter in one of the popular
SSTV formats — Robot 36, Robot 72,
Scottie 1 or Scottie 2.

® Snap and record up to eight photos and
store them in the camera board EEPROM.

® Send any of the stored photos.
® Automatically take and send real time im-
ages at selected time intervals.

The camera function is set by grounding ac-

M. Spencer, WABSME, “ARRL Education and
Technology Program Space/Sea Buoy,” QST,
May 2012, pp 33-35.
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tive-low control pins of the camera board to
select the desired operation. There are two
firmware versions of the camera software:
V1.1, which is included on the camera used
in the project presented here, and V1.2. The
only documented difference between the two
firmware versions is that a call sign overlay
can be stored in EEROM in the V1.2 firm-
ware and the text will remain there even when
power to the camera is turned off. In V1.1,

Figure 1 — Argent Data Systems SSTVCAM module
mounted on a prototyping board with PIC microcontroller
and RS-232 connector.

the call sign overlay needs to be loaded each
time the camera is powered up (though sur-
prisingly, the recorded images are stored in
both firmware versions). While you can
control the camera functions with the switch
settings, the call sign and overlay text needs
to be loaded into the camera using low volt-
age TTL, 0 to 3.3 V (LVTTL) signals from a
terminal program running at 4800 baud. This
requires some level shifting and signal inver-
sion to convert the standard RS-232 signal
levels of a PC to the LVTTL levels required
for the camera.

Simple Switch Control

and RS-232 Interface

If you are going to use simple switches to
access the camera functions, the RS-232 in-
terface circuit at the left of Figure 2 will pro-

vide the level switching and bit inversion
necessary to send your call sign and text to
label the images in Scottiel and Scottie2
modes (the Robot modes do not include the
call sign overlay). Direct switch control does
not require the PIC microcontroller, so simply
remove it from the circuit shown in Figure 2
and connect the collector of the 2N3904 tran-
sistor to the RXD pin of the camera module.
The voltage regulator and its bypass capaci-
tors are still required to provide the
proper voltage for the RS-232 interface.
Grounding a control pin is interpreted
as an “‘on” condition when referring to
the function tables shown on the cam-
era module data sheet.

Three resistors and a 2N3904 transistor
form the RS-232 interface. The series
3.3 kQ and 1.0 kQ resistors form a
voltage divider to take the RS-232 volt-
age levels down to approximately

+/-3 V to drive the NPN transistor
base. The 1.0 kO resistor serves as the
collector load and acts as a pull-up
when the transistor is off. When the
voltage on the base is high, the transis-
tor is turned on, which effectively
grounds the camera RXD pin (invert-
ing the signal applied to the base).
When the RS-232 signal goes nega-
tive, the transistor is turned off putting
3.3 V on the RXD pin. Speaking of
3.3V, care must be taken to ensure
voltage applied to the camera I/O pins is lim-
ited to 3.3 V; 5 V would probably damage the
camera.

Communication to the module via your com-
puter’s serial COMM port is accomplished
with either HyperTerminal or a freeware ter-
minal program called PuTTY (http://www.
chiark.greenend.org.uk/~sgtatham/putty/
download.html). Simply set a baud rate of
4800 with the other default port settings in the
terminal program and type what you want the
overlay label to contain (up to about 35 char-
acters). Sending the return character (0x0d
hex or 13 decimal) will load the text into the
EEPROM when running V1.2 software. If
you are running V1.1, you’ll have to reload
your call sign every time you apply power to
the camera.
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Figure 2 — Schematic diagram and parts list for the SSTV camera to PIC interface.

J1 — RS232 connector (A35107-ND)

R1 — 3.3K Q resistor (3.3KQBK-ND)

R2, R3 — 1.0K Q resistor (1.0KQBK-ND)

R4 — 330 Q resistor (330QBK-ND)

C1,C2,C3 — 1uF ceramic capacitor
(445-2861-ND)

Controlling the SSTVCAM with a PIC
Yes, you can control the functions of the cam-
era with manual switches, but you can also
make the camera much more flexible, includ-
ing remote controlling it, if a microcontroller
is used to control the I/O pins. The circuit
depicted in Figure 2 shows the wiring of the
PIC to the level shifter and to the camera I/O
pins. The software for the PIC is written in C
and is available for download from the ARRL
web page in source code for user exploration
and modification and as a HEX file for direct
programming of the PIC.

A Visual Basic (VB) graphical user interface
(GUI) program has been developed to allow
you to set the desired camera operating pa-

S1 — STDT on/off power switch (EG1903-ND)

U2 — PIC16LF1827 microcontroller
(PIC16LF1827-I/P-ND)

Q1 — NPN transistor (2N3904FS-ND)

DS1 — LED (any color) (67-1105-N)

U1 — 3.3V regulator (MCP1702-3302E/TO-ND)

rameters (including your call sign and label)
that in turn are transferred to the PIC via the
COMM port. Figure 3 illustrates how the GUI
is presented on the PC screen. The VB source
files and executable program are available for
download from the ARRL web page at www.
arrl.org/gst-in-depth.

The advantage of this arrangement is that
once the operating parameters are trans-
ferred to the PIC, the PIC software stores

the information in its on-board EEPROM, so
that it will remain when the power to the
camera/PIC is removed. Upon power up, the
operating parameters are reloaded into the
camera to return it to previous operating
condition, thus avoiding the problem with

9V battery holder (BH9V-PC-ND)
16 pin dual row

Camera connector (S706-ND)
18-Pin DIP socket (A100270-ND)

V1.1 firmware and losing the call sign.

The operation of the GUI program with the
camera is fairly straight forward for SNAP
AND SEND MANUAL and SNAP AND SEND
AUTO at interval operations (see Figure 3).
First, click on the desired SSTV MODE, in this
case Scottie 1, which will open the call sign
text box. In the example I have typed in
WABSME/1ETP BUOY PROJECT. Next, from
the OPERATION section, select SNAP AND
SEND AUTO. This will bring up the DELAY
selection, which specifies the time interval
between automatic photos. Here, I selected a
10 SEC interval. Before finally pressing
PROGRAM, be sure that the camera/PIC inter-
face is powered and that the computer is at-
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Figure 3 — Screen image of the GUI for the
“Snap and Send Auto” operation.

tached. The GUI will send the parameters to
the PIC and the PIC will set the specific I/O
pins on the camera board and “snap away.” If
you chose the SNAP AND SEND MANUAL op-
tion, you will take and send a picture when
the shutter switch (S1 on the camera module)
is depressed.

Now on to the possible picture record and
retrieve and send options of the camera.
There are just too many options possible, so it
is impractical to try to anticipate every contin-
gency for using the camera. I'll leave it up to
you to make modifications to the programs in
the PIC and VB GUI to adapt the system to
your requirements. In the program presented
here, only the basic record and retrieve func-
tions are demonstrated.

As before, I have selected SCOTTIE 1 from the
SSTV MODE (see Figure 4). Next, I selected
RECORD MEM # from the OPERATION menu
that in turn brought up the NUMBER TO
RECORD menu, which specifies where the
image will be stored. Here, I selected location
3 from the possible range of 0-7. With this
GUI, when you press the PROGRAM button,
you send the NUMBER TO RECORD informa-
tion to the PIC. When you press the shutter
button (S1) on the camera, the picture is taken
and stored for later retrieval. If you want to
take subsequent pictures for storage, you’ll
have to reprogram the PIC each time, which
admittedly is not all that convenient.
Remember that previous pictures will remain
in the camera memory until over written.

To send the prerecorded pictures (see Fig-
ure 5), choose the SEND MEM # option from
the OPERATION menu. You will be presented
with the frame number to send (NUMBER TO
SEND 0-7), then select the appropriate number
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Figure 4 — Screen image of the GUI for the
“Record Mem #” operation.

Figure 6 — Recorded snapshot of author taken
during the sea buoy test.

of the picture you want to send and press
PROGRAM. The camera will immediately
start sending the prerecorded picture. Each
subsequent press of the camera module’s
shutter button (S1) will transmit that picture.
As with the record function, if a different
picture is desired, you’ll have to reprogram
the PIC from the GUI. As I mentioned, this is
only the basic record and retrieve and send
functions, it is up to you to modify the pro-
grams to take full advantage of this capability
to meet your needs.

Remote Sensing Applications

Now that you have control of the camera, the
potential of the system is at your fingertips.
By using the PIC to control the camera, you
open a whole additional layer of control and
coordination with other systems associated
with the camera. For example, in a balloon
sensor payload application, the sensor data
collected during a deployment of a balloon-
borne package might be transmitted back to
the ground via an APRS UNPORTO packet.
The camera could be included in the package
to provide snapshots of the Earth at preset
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Figure 5 — Screen image of the GUI for the
“Send Mem #” operation.

intervals as the package ascends. Just prior to
transmitting the image, the controlling PIC
could command the transmitter to switch
from the APRS frequency over to a simplex
frequency, send the image, and return the
transmitter to the APRS frequency for the
next data dump. A similar arrangement might
be employed in a sea buoy package, except
the PIC could position the camera to a differ-
ent panoramic view point using a servo or
stepper motor before snapping the picture and
transmitting it off-APRS channel. Figure 6 is
a recorded snapshot of me in the area where
the sea buoy prototype is under test.

The options are almost endless — with some
minor software changes, the camera can be
programmed to send all or only some of the
prerecorded images at preset intervals. Or the
prerecorded images can be interspersed with
real time imagery. What you can do with this
system is only limited by your imagination
and proclivity for programming. Good luck
with your applications — the sky is the limit!

Photos courtesy of the author.

Mark Spencer, WABSME can be reached
43 Pinelock Dr, Gales Ferry, CT 06335 or at
mspencer@arrl.org.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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The Real 2 Meter
Q-Pole

Our April Fools

joke is redeemed!
Here’s how to make
the Q-pole antenna
work — honest.

Eric P. Nichols, KL7AJ

I have spent the past four decades of my life
attempting to be taken seriously, but to little
avail. Thus, it came as a surprise to receive a
number of e-mails from readers of my Q-pole
article in the April 2013 issue of QST who
took my attempt at humor seriously.! I don’t
know whether to attribute this to my subtle
craftiness, my lovely daughter Jasmine’s be-
guiling gaze or merely the fact that the likes of
Larson E. Rapp have been too long absent
from the pages of OST.

More than April Fiction

Be that as it may, I did at least anticipate that
there might be a reader or two who would
forge ahead and actually build the Q-pole.
With that possibility in mind, I created a genu-
ine functioning 2 meter Q-pole, which is actu-
ally not a half bad antenna. Its theory of
operation is, however, much more conven-
tional than the original article describes. So, if
you happen to be one of those individuals
who spent a small fortune on copper tubing
based on my attempt at humor, this article will
redeem your purchase price and your pride.

With a small modification, the real Q-pole is
a sturdy, reliable and fairly broadband full
wave loop, with all the normal characteristics
thereof, except that the polarization is indeed
diagonal with respect to the horizon, at least
as I built it. This latter factor will make the
antenna (nearly) equally suitable for opera-
tion with stations using either horizontal or
vertical polarization.

"Notes appear on page 38.

The Q-pole is made entirely from Y% inch cop-
per tubing, with appropriate T joints and
elbows.

Putting it Together
Start with the %5 inch soft copper tubing. This
comes in rolls, and if you're very careful, you

All conductors 1/2" inside diameter tubing

72" circumference

“
-

~23" diameter

1.5"

T 1

Balun ?
attachment
—~
points =
A i

QS1307-Nichols01

Wl

Figure 1 — Dimensioned diagram of the Q-pole.
Parts required are 6 feet of ' inch diameter soft
copper tubing, four 12 inch sections of 'z inch
hard copper tubing, two ' inch copper elbows,
two 2 inch copper T joints, two copper clad con-
duit clamps and hardware and ' electrical wave-
length of coax, for construction of the 4:1 balun.

can unwind it into a nearly perfect circle.
Using a tubing cutter, cut off a 72 inch length
without changing the circular shape. Solder
the antenna together as shown in Figures 1
and 2 using a propane torch. My “plumber’s
nightmare” construction was performed dur-
ing a sub zero subarctic hurricane, which is
why it’s not as beautiful as it could have been.
If you’ve never soldered with a torch, enlist
your friendly local plumber or other compe-
tent handyman to show you how it’s done.
Use rosin core solder only, however, not the
acid core that plumbers use.

Notice, unlike the original Q-pole, there is a
shorting stub between the two rods of the “Q
section” on the inside of the loop. The 4:1
balun (see below) is attached to the Q section
outside the loop at a distance of 3 inches from
the perimeter of the loop. After the antenna is
positioned, you can adjust this distance for a
perfect match at your frequency of interest.

If you really want to be extra precise, you
could build the inner Q section in an adjust-
able “trombone’” manner, allowing you to ad-
just the resonant frequency, but the fixed short
shown in Figure 2 is probably more than
adequate.

For a little more elegance, you can solder a
couple of end caps onto the open ends of the
Q section. End caps will keep moisture and
creatures out of the tubing. I've omitted this
refinement in the antenna shown.

The Half Wave Loop Balun

Old timers are familiar with this classic

Y5 wave 4:1 loop or U balun (see Figure 3) as
described in The ARRL Antenna Book and
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cut the loop to be an electri-
cal half wave, not a physical
one. To do that, multiply the
free space 5 wavelength
(40.44 inches for 146 MHz)
by the relative velocity fac-
tor of your coax. This is
usually about 0.66 for solid
polyethylene dielectric coax
and ranges from about 0.82
to 0.85 for foam dielectric
coax depending on the foam
density. To be sure, check
your manufacturer’s specifi-
cation sheet — often found
on their website.

Solder a couple of lugs on

Figure 2 — Detailed view of the shorted end of Q section. This
is made using two 'z inch elbows and a short piece of 2 inch

tubing.

countless other places, including www.
creative-science.org.uk/balun.html.2 The
balun transforms our balanced antenna imped-
ance of 200 Q to 50 €2 for connection to coax
feed line with good common mode isolation.

Construct it as shown in Figure 3, carefully
measuring the loop length. Just be sure you

Balanced antenna o
or load, 200 Q 2
°
ey
( \ o
z
~
o
o
(%)
g
Tie all
shields
together
Low loss
50Q coax,
any length
RG-58 foam,
33" total

Figure 3 — Drawing of a half wave loop balun.
The actual length of the loop will depend on the
relative velocity of signals in the coax used (see
text).
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the high impedance termi-
nals and solder the three
shields together. Attach the
balun to the outer Q sec-
tion as shown in Figure 4.
While the shields could be
grounded, we don’t really have a ground
point at this location. Affix the lugs to the
conduit clamps around the outer Q section.

I’'ve found it convenient to lay the feed line
and balun section between the two bars of the
Q section; this keeps the line out of the radia-
tion pattern of the loop. If you do this, you
will want to recheck the attachment points for
minimum SWR. You can secure everything
in place with black tie wraps. (This is true for
any outdoor antenna; most hams have discov-
ered that white tie wraps deteriorate with
amazing speed if exposed to ultraviolet light.)

Making it Play

Mounting the antenna in the “proper” letter Q
orientation can be achieved with a sturdy
camera mount or other similar means, as long
as you take care to insulate the mount from
the antenna structure. Maximum radiation is
normal to the plane of the loop, and polariza-
tion is perpendicular to the direction of the Q
section. If operated in the horizontally polar-

Figure 4 — Detailed view of the connection of
the loop balun to the Q section.

ized mode (Q section down), the antenna has
a sharp null in the plane of the loop, a charac-
teristic drawback of all full wave loops. If op-
erated in the diagonal (letter Q) mode, this
null is no longer in the azimuth plane, greatly
mitigating the null problem.

That’s about all there is to it. Of course, this
antenna can be scaled to other bands. If you
decide to do that, be sure to scale the tubing
diameter too. This is probably the largest
oversight and cause of failure for those rede-
signing a VHF antenna for another band.
Since it is a full wave in diameter, it’s pretty
big even on 2 meters, as you can see, so lower
frequency bands would be even bigger.

I’d be glad to hear field reports from anyone
who’s built the Q-pole. One astute reader has
already modeled the Q-pole using
NotSoEasyNEC but the Q shaped radiation
pattern he submitted looked a little fishy to
me. You have to get up pretty early in the
morning to fool this old timer!

Notes

1E. Nichols, KL7AJ, “The 2 Meter Q-Pole,” QST,
Apr 2013, p 33.

2The ARRL Antenna Book, 22nd Edition, p 24-52,
Available from your ARRL dealer or the ARRL
Bookstore, ARRL order no. 6948. Telephone
860-594-0355, or toll-free in the US 888-277-
5289; www.arrl.org/shop; pubsales@arrl.org.

ARRL member and Amateur Extra class
licensee Eric P. Nichols, KL7AJ, has written
numerous articles in just about every existent
and defunct Amateur Radio and electronics ex-
perimenter publication over the past 30 years,
with a strong emphasis on radio design and
techniques. He worked as a broadcast engineer
for a quarter century, later applying his radio
experience to experiments conducted at HIPAS
Observatory and HAARP, as well as designing
instrumentation for the UCLA Plasma Physics
department. His offbeat look at Amateur Radio,
The Opus of Amateur Radio Knowledge and
Lore, was published early in 2011 by CQ Com-
munications. His latest book, Radlio Science for
the Radio Amateur, is available from the ARRL
as order number 3381.

Eric has made six trips to the Thailand/Burma
border since 2000 to work with the Karen Hill
Tribe refugees. He has written numerous arti-
cles about the volatile situation in that region,
and the brave efforts of those people trying to
make a difference. You can reach Eric at

PO Box 56235, North Pole, AK 99705-1235

or at kl7aj@acsalaska.net.

For updates to this article,
see the QST Feedback page at
www.arrl.org/feedback.
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Use Your Mobile Station as a
Base Antenna Platform

Can’t put up an outdoor antenna?
Hide it in plain sight with your vehicle.

Joel Hallas, W1ZR

A large number of amateurs are limited in
their operating capabilities by restrictions of
various sorts on outdoor antennas. There has
been considerable discussion in QST and else-
where on how to overcome this limitation and
I am proposing yet another approach.

Make Your Mobile Rig

do Double Duty

Many amateurs, with and without antenna
restrictions, enjoy HF operation from their
vehicles. There is little argument that in most
cases the mobile station is a step up from the
usual indoor antenna. In addition to better
coverage, you are farther away from the RFI
of every neighbor’s plasma TV or fish tank
circulator. Unfortunately, spending an eve-
ning operating from the mobile rig in the
driveway is a sure invitation to disaster —
either from running the vehicle battery down,
or if the motor is running, from asphyxiation
or carbon monoxide poisoning.

If Conditions are Right,

Use the Mobile Antenna

I have never heard of rules about antennas on
vehicles, so it seems likely that your parked
car or pickup with its HF (or VHE, for that
matter) antenna will not run afoul of any
rules. In fact, once people are used to it, you
might be able to make the antenna taller than
you’d take on the road — if it’s going to be in
place for a long time — but that’s another
story.

The next question is whether you can get
from your station to your parking spot with-
out causing any problems. The ideal case
would be to have a permanently assigned or
owned spot that could have a buried coax
cable with a junction box adjacent to the ve-
hicle. Then when it’s time to play radio you
just move the antenna cable from your radio
in the vehicle to the junction box and you’re
on the air. It may also be possible to have
other arrangements, including a temporary
coax run that you roll out when needed — but

only if it won’t be a trip hazard for you or
your neighbors. Let ingenuity be your guide
here. Arguably, the coax run won’t be more
complicated than running power to the mo-
bile rig — and the indoor shack is usually
better equipped and more comfortable for an
operating session.

Making it Work

One problem with most mobile HF antennas
is that they have a narrow bandwidth. If your
goal is to work into your favorite net on a
given frequency, or operate in a small band
segment, that is not a limitation. For most of
us, however, we want more flexibility includ-
ing the capability of operating using multiple
modes across the whole band, or even mul-
tiple bands.

Enter the Bias T

A bias T, a device that allows dc to share a
coax cable without interfering with the RF,
can be used easily to supply power from the
home station to the vehicle antenna system

Automatic antenna
tuner or motorized
antenna controller

QS1305-Hallas01

HF Transceiver

Power Supply

Figure 1 — A parked vehicle with a mobile antenna can serve as your home station antenna as well. The 12 V dc for an auto tuner or screwdriver
antenna can be fed down the coax using a pair of bias Ts, as discussed in the text.
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(see Figure 1).! A bias T at the end of the
coax removes the dc. The dc can either be
used to power an automatic antenna tuner, or
provide power to run a motorized antenna.

Bias Ts are available commercially from
Array Solutions and MFJ, both with OST
Product Reviews available.?3 In addition, a
recent QST article described one that can be
built easily at low cost.*

In my experience, the usual “monoband”
mobile whip, either those with lumped load-
ing inductance or helically loaded types, can
be used on lower frequency bands than their
self resonant frequency if used with a wide
range tuner. For sure, they lose efficiency on
the lower bands. Especially if operated one
band down from their design point, such as a
20 meter antenna on 30 meters, the antenna
works reasonably well and it is much easier
than changing antennas or resonators while
driving at highway speeds, or going out into
the cold.

Another popular multiband antenna is the
type that has a motor driven loading coil,
often called a screwdriver antenna in honor of
the early ones made using the motor drives
from electric screwdrivers. This is another
viable option if it can be remotely operated by
reversing the polarity of the dc motor control
voltage, as many are. This would require an
isolated (ungrounded) dc supply and a DPDT

100

In preparation for the ARRL National
Centennial Convention, July 17-19, 2014,
the ARRL is issuing a call for papers and
programs to be included as part of the exten-
sive slate of forums and presentations
planned for the event.

Forum topics will be divided into five broad
categories:

® Technical Innovations and Advancements
® On-the-Air Operating Activities

® Club Growth and Development

= Public Service Communications

® Education and Training

Your proposed program should address not

only current technology and techniques, but
also innovations that are likely to take place

40 July 2013

switch to insert the motor voltage. The an-
tenna would be tuned by observing the SWR
as measured at the transceiver. However, your
antenna manufacturer may already offer a
separately wired remote controller.

You’re On the Air!

In any of these cases, you have the ability to
operate from the comfort of your home sta-
tion with an antenna that works reasonably
well. There are, as always, some caveats:

® While mobile operation does not require RF
safety evaluation, you are no longer in that
realm, so watch out for RF hazards to you
and your neighbors.

® About the third time you drive off to work
in the morning with your antenna still con-
nected to your station, you will grow weary
of this. I suggest instead that before you hook
up the coax, you put a sign on your steering
wheel that says ANTENNA CONNECTED TO
HOUSE. Remove it only after you have dis-
connected the feed line. The use of PL-259
“push on” adapters will provide an additional
margin of safety.

Notes

10riginally used to provide a bias voltage to
remote microwave diodes in antenna systems
without having separate connecting wires —
hence the nonintuitive name.

2P, Salas, AD5X, “Product Review — Antenna
Accessories from Array Solutions,” QST,
Sep 2009, pp 47-49.

in the near future. The Centennial Con-
vention will attract a diverse audience, so
your forum should appeal to a diverse audi-
ence as well. Even so, we will also consider
proposals that target more specialized
interests.

Design your program to span either 50 or
110 minutes, including time for questions
and answers. The convention staff will pro-
vide video and image projection systems as
needed to enhance your presentation. In ad-
dition, several selected programs may be
streamed live on the Internet for those un-
able to attend the convention in person.

You can submit your forum proposal online
at the ARRL National Centennial Conven-
tion web page at www.arrl.org/arrl-

3S. Ford, WB8IMY, “Short Takes — MFJ Model
4116 Bias Tee Power Injector,” QST, May 2006,
p 54.

4P. Salas, AD5X, “Build a Legal Limit Bias T that
Covers 1.8 to 230 MHz,” QST, Jan 2013,
pp 45-48.

Contributing Editor Joel R. Hallas, W1ZR,
recently retired as the Technical Editor of QST.
You can still reach him at wizr@arrl.org.
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= ]n “Build a Linear 2 Meter 80 W All Mode
Amplifier,” by James Klitzing, WO6PQL [May
2013, pp 30-34], two heat sinks are included
in the parts list, but only one is necessary,
specifically: Heat sink extrusion 5.375 x 8 x
1.375 inches (Heat Sink USA A00S).

= ]n “Remote Control of Accessories via the
Internet,” by Jon Crisman, WQJEC, [April
2013, pp 30-32] in the Figure 1 parts list, the
K1-K8 SPDT relays should be identified as
Digikey part 225-2077-ND or Mouser part
769-JQ1P-12V-F. These are only examples of
relays that can be used in this project. Relays
should be selected based on the ac or dc volt-
ages and currents required by the devices
being switched.

ARRL  share Your Knowledge at the
ARRL Centennial Convention

centennial-convention-2014. Be sure to
complete all fields in the “Program Presenter
Proposal” form. The deadline for proposals
is October 15, 2013.

Proposals will be reviewed by program orga-
nizers with the final decisions being made
by December 31, 2013. The complete forum
schedule will be available by March 31,
2014.

For more information about the ARRL
National Centennial Convention, please visit
the ARRL website at www.arrl.org/
convention-presentations, or contact Dan
Henderson, N1ND, the Centennial Con-
vention Programs and Forums Coordinator,
at 860-594-0236 or by e-mail at nlnd @
arrl.org.



LED Facelift for Digital Displays

This process for replacing a Vacuum Fluorescent Display with an
LED module can be adapted for many kinds of radios.

Ronald Weinberg, WD4MKL

Replacements for aging and failing vacuum
fluorescent displays (VFDs), such as the one
discussed here for the Kenwood R-1000 re-
ceiver, are difficult to find. One solution is to
replace the VFD with modern seven segment
light emitting diode (LED) modules. Here’s
how I did it.

The New LED Display Board

Figure 1 shows an abbreviated schematic dia-
gram of the seven-segment LED components
board that contains the segment drivers
Q1-Q8 for the seven LED segments a, b, ¢, d,
e, f, g and the decimal point P. The schematic
is abbreviated for clarity, so note that all of

the pins 2 (for each of the LEDs D1-D5) are
tied to resistor R2. Likewise all pins 3 tie to
RS, pins 4 tie to R6, pins 5 tie to R4, pins 7
tie to RS, pins 8 tie to R7, pins 9 tie to R1 and
pins 10 tie to R3. We select the lit LED seg-
ments a-g and P by toggling the LED ground
connections G1, G2, G3, G4 and G5. The
MSM35524 clock and display driver IC on
the R-1000’s circuit board provides all of the
needed switching and LED selection
functions.

Figure 2 shows the wires a-g, P, and G1-G5
connected to the back of the seven-segment
LED display board. Those 13 wire connec-
tions correspond to pin numbers of the re-
placed VFD module according to Table 1. A

14th ground wire connects each of the emit-
ters of driver transistors Q1-Q8 on the LED
board to a ground point on the radio board.
You can see the 14 wire connections in Fig-
ure 3. Note that 13 wires connect to the radio
circuit board pin holes vacated by the VFD.
The 14th ground wire snakes under the radio
board to a ground connection as seen in
Figure 4. The circuit works with the bank of
47 kQ pulldown resistors comprising module
R81 of the R-1000 board. Please see the QST
in Depth web page for the details.! The origi-
nal radio display had a colon for the clock
function, but here a decimal point will suffice.

"Notes appear on page 43.
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Figure 1 — Abbreviated schematic diagram and parts list
for the seven-segment LED display board. Mouser parts
are available from www.mouser.com and Digikey parts are

from www.digikey.com.

D1-D5 — Seven-segment LED display
(Mouser 696-LDS-A322RI-SUG).

Q1-Q8 — 2SC5876 surface mounted transistors
(Mouser 755-2SC5876T106Q).

R1-R8 — 220 Q & W surface mounted resistors
(Mouser 71-CRCW0603-220-E3).

R9-R16 — 4.7 kQ /s W surface mounted resistors
(Digikey 311-4.70KCRCT-ND).

Ad(ditional components for the radio circuit board

(manufacturer’s parts identification used):

CR1 — 100 uF, 16 V axial or radial lead capacitor
(Mouser 647-UVZ1C101MDD1TA).

DR1 — 1N4733 Zener diode (Mouser 512-1N4733ATR).
DR2 — 1N4148 axial lead diode (Mouser 78-1N4148-P).

RR1 — 6.8 KQ, & W axial leaded resistor
(Mouser 299-6.8K-RC).
RR2 — 47 Q, s or Va4 W resistor.

VR1 — 5V reference (Digikey LM4040CIZ-5.0/NOPB-ND).

R1 QS1307-Weinburg01
R9

Pin 9
D1-D5

Pin 2
D1-D5

Pin 10
D1-D5

Pin 5
D1-D5

Pin7
D1-D5

Pin 4
D1-D5

Pin 8
D1-D5

Pin 3
D1-D5

Q8

4700
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Table 1
Wire Connections to Pin Hole Vacated by the VFD.

4 5 6 7 8 ¢ 10
NC G3 P

VED pin number 1 2 3
NC ¢ f

Wire connection

Figure 2 — Wires connect to points a-g, P, and
G1 — G5 on the back of the seven-segment LED
display board.

Figure 3 — The 14 wires from the seven-seg-
ment LED display connect to the radio board.

Building the LED Display Board

You may wish to have the LED display
board fabricated by a printed circuit board
(PCB) manufacturer since the board contains
plated through holes and closely spaced sol-
der pads. [ used ExpressPCB, a well known
PCB manufacturer.? You can download the
needed software from their website. (See
QST in Depth for my PCB layout.) My

1 x 1.7 inch LED components board leaves
more than enough clearance to fit the open-
ing of the radio.

Mount all the components on the same side
of the board as pictured in Figure 5. Once
you have the PCB you will need to place the
surface mount components. In this project
you will place 8 transistors, 16 resistors and
5 seven-segment display modules on the cir-
cuit board. Solder the transistors, resistors
and 14 wires before installing the seven-
segment LED display modules. I selected
seven-segment display modules that provide
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G5 e G4 d

Figure 4 — The ground wire (upper right) con-
nects to the radio board ground.

Figure 5 — The completed display uses surface
mounted and LED displays.

just enough depth clearance to allow the re-

quired clearance for the LED leads on the
back of the board.

Making the LED Display Board

After you have fabricated or constructed the
LED display board, follow these assembly
steps:

= Solder the eight transistors Q1-Q8 to the
PCB. The task may require a desolder tool,
tweezers, a magnifier, rosin flux and

0.031 inch diameter solder (Mouser 533-24-
6337-27, 590-835-100ML or equivalent). I
found that working on a white piece of paper
helps to keep components visible.

m Solder the eight 220 Q resistors, R1-R8,
and the eight 4700 Q resistors, R9-R16 to
the board. Be sure to leave room for the 14
wires shown in Figure 2.

m Solder the 14 wires to the PCB, leaving
about 3 inches of wire per connection.

m Solder the five seven-segment LED display

12 13 14 15 16
G2 b Gl a NC

modules to the board as shown in Figure 5.
Remember to trim the leads of the LEDs
first so that the sharp ends do not protrude
and cut through any wire insulation on the
back side of the board. Be sure not to cut
past the spacer. The LED height choice is
important because of limited space.

u Clean the solder flux from the circuit
board.

Set the completed LED display board aside
while you modify the radio. You will con-
nect the 14 wires to the radio circuit board
after modifying the radio circuit board.

Modifying the Radio

You must also modity the radio’s circuit
board for the unit to operate properly. These
instructions are specific to the R-1000 and
the details along with graphics and pictorials
are on the QST in Depth web page but you
can modify many other radios in a similar
manner. Be sure that the radio is completely
disconnected from power and from anten-
nas. Disassemble the radio by removing the
top and bottom covers, disconnecting the
speaker, and removing the front panel. The
R-1000 uses set screws to keep the TONE
control knob and the BAND SWITCH knob in
place. There are also screws behind the tun-
ing control knob that need to be removed.
Disconnect the cables and remove the radio
printed circuit board. You will need to con-
sult the schematic diagram and parts layout
for your radio.

Referring to parts numbers on the R-1000
circuit board, desolder and remove the VFD,
remove capacitor C201 and Zener diode
DA40. Replace resistor R194 with a new

6.8 kQ %4 W resistor RR1. Replace Zener
diode D46 with the new 5 V reference VR1.
You will use only two of the three leads on
that part. Connect VRI1 in place of the origi-
nal Zener diode D46. Attach the new
1N4733 Zener diode DR1 across C200. Be
sure to observe the proper polarity.

Cut the single trace between the emitters of
Q35-Q39 and the other components (Q34
Pin 1 and diode D53). We will use the main
+5 V supply for the emitters of Q35-Q39.
Connect a wire from the emitters of Q35-
Q39 to pin 7 of connector 15. Place 1N4148
diode, DR2, with the anode towards the

+5 supply and a 47 Q, 5 W resistor, RR2, in
series with the wire. You may wish to drill a
small hole in the main radio circuit board for



the diode next to the +5 V point. Place the
100 pF, 16 V capacitor CR1 between the
common emitter trace of transistors Q35-
Q39 and the ground trace.

Optionally, you can build a regulated supply
so that you can operate the display TIME
function with the radio power switched off.
I’'ve included the regulator schematic and
parts list at QST in Depth. The regulator will
attach to the radio 11 V supply and replaces
the 1N4148 diode DR2 and 47 Q resistor
RR2. Simply connect the wire from the
emitters of transistors Q35-Q38 to the regu-
lator instead of to the 5 V supply. Without
the regulated supply, the clock will not dis-
play when the radio power switch is OFF. Of
course, with the regulator, the clock will still
be on only with the radio function switch set
to TIME. If desired, you can also connect the
AM and PM indicators to the 5 V supply, so
the clock and indicators remain unlit with
the radio power switched off. Using a small
piece of circuit board material you can add a
5kQ, % or AW potentiometer in series with
the LED power lead to control AM and PM
indicator brightness.

Finishing the Job

Solder the 13 LED display board wires to
the pin holes left by the removal of the VFD
as seen in Figure 3. Solder the ground wire
to the ground trace under the display, as in
Figure 4. Place a piece of insulating tape in

the space in the radio behind the location of
the LED display board. Use some silicone
sealant to hold that display board in place.
Close up the radio — you are done! The
new LED display now replaces the old VFD.
The new parts should be considerably more
robust than those of the old display. The
dimmer switch on the radio will still func-
tion as before. The current is very low so a
trim pot (such as one of the sealed ¥4 W or
2 W single turn trimmers) will work in
place of the fixed resistor. Other seven-seg-
ment LEDs will also work as long as the
pinouts and size are the same. I chose my
particular LEDs because I find the green
color is easy on my eyes.

Applying this to Other Radios

You can apply this approach to other radios
that use a similar VFD, although with later
radios the display becomes increasingly
complex. The more complex displays may
have additional indicators. You can use a
small LED on the display board to mimic
the additional indicator function. A tape strip
with icons laser printed on transparency ma-
terial can provide a neat solution. Such trans-
parencies are available at office supply
stores.

Closing Comments

Additional details can be found on the QST
in Depth web page, including the radio dis-
play circuit diagrams both before and after

the radio modifications. You will also find
additional pictures of the parts placement on
the radio board and printed circuit board lay-
outs for the new LED display board, along
with parts placement details. Finally, I've in-
cluded details about the optional voltage reg-
ulator that you can use in place of diode
DR2 and resistor RR2.

Notes
'www.arrl.org/qst-in-depth
2www.expresspch.com

Ronald Weinberg, WD4MKL, obtained a Gen-
eral class license in 1978 after his interest was
piqued at an ARRL Field Day event. Now semi-
retired from a career in consumer electronics,
computers and communications, Ronald enjoys
taking on challenging ham radio projects and
serving his local community. You can reach him
at 6619 Chantry St, Orlando, FL 32835-1260 or
at articlexyz4375-electro@yahoo.com.

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

VOTE

Did you enjoy this article? /
Cast your vote at —
www.arr .orgcoverplague-poall

New Books Reviewed by Rick Lindquist, WW1ME

Build Your Own
Transistor Radios

Ronald Quan, KIGAZB

The title of this superb learn-by-
doing manual recalled my first
transistor portable, a little six tran-
sistor job that almost fit in your
hand (I still have it!). But Ronald
Quan’s book, subtitled A
Hobbyist’s Guide to High-
Performance and Low-Powered
Radio Circuits, covers a great deal
more territory. Quan, who obviously knows his
stuff and has the credentials to boot, starts with
four receiver designs —TREF, regenerative, su-
perheterodyne and reflex — as the building
blocks for essentially all radio receivers (he
neglects the direct-conversion design popular
with QRPers), then expands into a far wider
world of experimentation and do-it-yourself
construction. Readers who are at sea regarding
receiver basics or who need a refresher will find
this a terrific tutorial! Chapters include parts
lists (Quan encourages scouring the junk box
or cannibalizing old radios), block diagrams
and complete schematics for various receiver
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projects you can build on vec-
tor board.

The most intriguing chapters
delve into design aspects that
may pique the curiosity of many
radio amateurs, such as inductor-
less, single-transistor superhet,
and low-power (ie, current draw
measured in microamps) radios.
Perhaps most useful to the mod-
ern ham are those sections deal-
ing with software designed
radios. Quan introduces SDRs at
the conclusion of those chapters aimed at the
hobbyist and experimenter. He details a couple
of receiver front-end circuits, including one for
40 meters, that can use Winrad or similar soft-
ware to handle the digital aspects and to demon-
strate how SDRs function.

au-unu o

The remaining 10 chapters discuss signals and
circuits and explore more advanced principles
and concepts, employing a fair amount of alge-
bra and trigonometry to explicate these. Quan
allows he may be too “math-centric,” and the
eyes of the non-engineer may glaze over at such
discussions as “Finite Pulse-Width Signals’ and

“Consequences of an Imperfect 90-Degree
Phase Shifter on Reducing the Image Signal”
(the latter nearly entirely mathematical). This is
not to suggest that readers with lesser electron-
ics or mathematics backgrounds won’t find
these later chapters valuable. Quan also reveals
the secrets of oscillator, mixer, amplifier (in-
cluding op amp) and IF circuits, and at several
points discusses how these relate to SDR con-
cepts. Each chapter is replete with extensive
references for those interested in further investi-
gating specific topics.

Overall, this extremely well written and com-
prehensively illustrated guide and reference
deserves a place on the inquisitive radio ama-
teur’s bookshelf. As the author says, “Learning
electronics. . .is a lifelong process. [W]e all be-
come to some degree self-taught...”

McGraw-Hill Companies Inc (TAB), New York/
Chicago/San Francisco, 2013. ISBN: 978-
0071799706, softcover, 7.2 x 9.1 in, 496 pp.
Available from ARRL (www.arrl.org/shop/
Build-Your-Own-Transistor-Radios-
McGraw-Hill), Order No 1367, softcover, $50;
Amazon.com, softcover, $32.77, Kindle edition,
$26.13.
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Product Review

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

Antenna Tuners: MFJ-9982,
Palstar AT2K and AT2KD

Three more solutions for tuning your antenna system at legal limit power levels.

Reviewed by Joel R. Hallas, WIZR
QST Contributing Editor
wlzr@arrl.org

A few months back, we reviewed a pair of
legal limit tuners designed for balanced
loads.! Here we look at three tuners with un-
balanced loads (coax fed antennas) in mind.
Each of these units makes use of a high-pass T
network configuration with one variable ca-
pacitor in series with the input, one in series
with the output and a shunt variable inductor
to ground between them. This generally re-
sults in three controls on the front panel. What
differentiates the Palstar AT2KD from the oth-
ers is that the two capacitors are combined
into one differential capacitor, so the AT2KD
has only two tuning controls. As a differential
capacitor is turned, the capacitance increases
on one side while decreasing on the other.

MFJ-9982 2500 W

Antenna Tuner

The MFJ-9982 is described as a legal limit
tuner specified to match loads from 12 QQ

1J. Hallas, W1ZR, “Product Review — MFJ-976
and Palstar BT-1500A High Power Balanced
Antenna Tuners,” QST, Mar 2013, pp 53-58.

Figure 1 — MFJ-9982 antenna tuner.

Bottom Line

The MFJ-9982 provides a good value in an antenna tuner
that can match most antenna systems on most bands. The
built in peak and average wattmeter is also a real plus.
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(4:1 SWR) to 2000 Q2 (40:1 SWR) over

the continuous frequency range of 1.8 to

30 MHz. The range of complex loads is not
specified, but it may be reasonable to expect
it to match loads with reactive components
within similar SWR limits. Most amateur
antennas, after all, exhibit complex (resistive
plus reactive) impedance on many fre-
quencies.

Tuner Configuration

The MFJ-9982 shown in Figures 1 and 2 uses
a T configuration with series capacitors on the
input and output and a single shunt roller in-
ductor. The tuner components are isolated
from ground so that balanced loads can be
tuned. A 1:1 balun on the radio side provides
the transition to unbalanced coax. A built

in 50 Q dummy load handles 100 W for

10 minutes or 1.5 kW for 10 seconds.

To change to unbalanced mode, a rear panel
strap is used to ground one of the balanced
terminals. The strap has two connection
points, a round one that fits the terminal and a
slotted one to allow it to pivot without remov-
ing the wing nuts and washers. Our unit had
the strap pivoting on the antenna stud where it
could arc to ground if hanging from the

terminal. It should be installed with the round
hole on the ground stud, so that can’t happen.

If strapped for unbalanced operation, two
coaxial outputs, a single wire output or the
dummy load can be selected from the front
panel. The single wire output always goes
through the tuner, the dummy load doesn’t go
through the tuner and the two coax connec-
tions can be switched to use the tuner or by-
pass the tuner.

The variable capacitors have smooth 5:1 ver-
nier knobs that make tuning easy and provide
pointer resetability to within about 4 of the
range. The rotary inductor includes a three
digit turns counter dial that provides 90 digit
indications for 30 turns and can be interpo-
lated to about 2 a division. This sounds as if
it would be a lot of effort to get all three con-
trols to a place that provides a match, and it
can be. Fortunately, in many cases, only one
of the capacitors requires fine adjustment.

A competent dual needle power meter offers
300 or 3000 W power ranges with average
and peak power readings. It can be powered
by an internal 9 V battery or an external 12 V
supply. With an external supply, a switchable
dial light can illuminate the meter.

Figure 2 — Inside view
of the MFJ-9982. Note
the copper strap used
for internal connections
and the dummy load on
the rear panel.



Table 1
MFJ-9982 Antenna Tuner

Circuit configuration: T network.

Frequency range: 1.8 to 30 MHz.

Matching range: 12.5-2000 Q.

Power rating: 2500 W (PEP), SSB and CW.

Measured current usage: 13.8 V dc at 41 mA (meter lamps only).
Size (height, width, depth): 7 x 13.7 x 18 inches (incl protrusions); weight: 15 Ibs.

80 m 40 m 20m 10m
10 10 NT 11
1.0 1.0 — 1.6
4 NT 7 10
1.0 — 1.9 1.0
4 3 7 9
1.0 1.0 1.9 1.0
2 1 2 7
1.0 1.0 1.0 1.5
2 2 2 8
1.0 1.0 1.0 1.8
8 8 6 11
1.0 1.0 1.0 2.0
2 4 8 18
1.0 1.0 1.0 1.2

Will tune 2000 Q resistive load 160-10 meters.

Yes = will tune into open or short circuit.

Price: $630.
ARRL Lab Resistive Load and Loss Testing
SWR Load () 160 m
4.33:1 11.5 Power Loss% NT
SWR —
2:1 25 Power Loss% 7
SWR 1.0
1:1 50 Power Loss% D)
SWR 1.0
2:1 100 Power Loss% 3
SWR 1.0
4:1 200 Power Loss% 2
SWR 1.0
7.6:1 380 Power Loss% 5
SWR 1.0
16:1 800 Power Loss% 2
SWR 1.0
Note: Roller inductor contacts were intermittent during initial testing. See text.
Frequency Short Open
1.8 MHz NT NT
3.5 MHz Yes NT
7.0 MHz NT NT
14 MHz Yes NT
28 MHz NT Yes

High Power ARRL Lab Testing

NT = no tuning solution.

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes

(see March 2013 QST, p 58 for details).

High impedance test (20:1 SWR complex load): 160, 20, 10 meters: Passed, ran cool.
Low impedance test (25 Q resistive load): 160, 20, 10 meters, Passed, ran cool.

Operating the MFJ-9982

The MFJ-9982 is relatively easy to set up and
operate. There are three coax connectors on
the rear panel, one for the input and two for
unbalanced antennas. An insulating block in-
cludes the two terminals for balanced feed
lines, each equipped with wing nut terminals.
Single wire antennas are to be connected to
the upper balanced line terminal and fed
against the tuner’s GROUND terminal.

Using the tuner is relatively straightforward.
The manual provides two suggested starting
points for each band at 50 and 600 Q resistive
loads. Once there, apply a small amount of
power and move each control for the best
match as indicated on the reflected power
scale of the meter. It is important to set the
meter to AVERAGE power for adjustments; if
set to PEAK, the delayed needle movement
masks changes in tuning.

For some loads, a null in reflected power is
found quickly. For other loads it can take a lot

of back and forth adjustment to reach a
matched setting. As the manual notes, in
many cases more than one matched setting
can be found, and the one with the least in-
ductance is usually most efficient. It can be a
tedious process and you will want to record
the settings for each segment of each band in
order to return to them whenever you want to
change antennas, bands or modes.

Our "9982 came from the factory with a ro-
tary inductor that made intermittent contact,
making it virtually impossible to successfully
adjust to different loads. It was sent back to
MFJ under warranty and returned making
good contact, although the resulting crank-
ing force was higher than that of the other
tuners in the review. While testing at home, I
found that I was having trouble with rese-
tability and determined that the turns counter
indicator was slipping. Upon opening the
cabinet, it was evident that the nylon gear
that drove the counter was not meshed suffi-
ciently with the mating gear on the inductor

shaft. By loosening two screws on the drive
housing, I was able to pivot the assembly and
engage the gears. It worked satisfactorily
after that, and was considerably quieter in
operation. MFJ has since advised that they
are addressing these issues in production.

On the Bench

The MFJ-9982 was able to match all the
resistive loads we tested, ranging from

11.5 (4.3:1 SWR) to 800 Q (16:1 SWR), on
all bands as shown in Table 1. As is often the
case, the loss near the edges of the operating
impedance ranges was higher than for those
closer to a matched condition. This tuner
passed all our high power tests without
problems.

We found that a shorted output could be
tuned on 80 and 20 meters, while an open
could be tuned on 10 meters. This is not an
unusual result, but it does argue for carefully
recording tuner settings for each band, an-
tenna and mode. If the tuner settings suddenly
change without a good reason, be sure to
check for a disconnected antenna, breakage
or a short in the system before applying full
power. An antenna current meter or a field
strength meter can be used to make sure that
power is leaving the tuner and going where it
should. Dissipating 1.5 kW in a small box is a
prescription for melted tuner components.

On the Air at W1ZR

I have a 135 foot dipole, center fed with about
100 feet of 450 Q window line. While each
station’s antenna system will exhibit different
characteristics on different bands, this is a
typical application for an antenna tuner. The
50 Q SWR of my antenna alone (no attempt
at matching) runs the gamut from 2.9:1 on
28.5 MHz to 86:1 on 160 meters, as mea-
sured at the tuner interface. The MFJ-9982
was able to reasonably match this antenna on
all amateur bands, including 160 meters —
somewhat to my surprise.

For unbalanced loads, I tested with my
dummy load, a triband Yagi that includes a

6 meter coupled resonator, a 17 and 12 meter
coupled resonator dipole and the balanced an-
tenna above, fed through an external 4:1
balun. The tuner was able to match all loads
on all appropriate bands. I was able to con-
firm that this tuner does not operate on 6 me-
ters, in keeping with its specifications

— never hurts to check.

My procedure was to start from the manual’s
recommended 50 Q2 settings and first tune
with my dummy load. The tuned settings
were generally close to the suggested settings,
once I figured out that my inductor counter
started at 100 rather than 000, and after I
fixed the slipping digits. I then used those
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settings as a starting point for other loads. I
first tuned at 10 W output, then trimmed up
the adjustments with 100 W. I found the tun-
er’s SWR meter to be in close agreement with
the three digit digital indicator on my trans-
ceiver. The wattmeter read somewhat high,
about 125 W for a 100 W signal. The manual
describes the meter calibration procedure.

While the MFJ-9982 is very flexible in an-
tenna configurations that can be matched,
changing from unbalanced to balanced opera-
tion requires access to the strap on the rear
panel — inconvenient in some stations.

Documentation

The MFJ-9982 comes with a 13 page manual
that includes instructions on tuning procedure
with suggested starting points for each band

Palstar AT2K and AT2KD 2000 W
Antenna Tuners

The Palstar AT2K (Figures 3 and 4) and
AT2KD (Figures 5 and 6) are so similar that
it makes sense to describe them together.
Both models cover 160 through 10 meters
plus 6 meters and are rated to match imped-
ances from 20 (2.5:1 SWR) to 1500 Q resis-
tive (30:1 SWR) on 160 through 10 meters.
Lower impedances can be matched at re-
duced power. The 6 meter tuning range is not
specified.

Tuner Configurations

The two tuners are essentially identical except
for the different capacitor configurations.
Both have the same metering and provide

Figure 3 — Palstar AT2K antenna tuner.

Bottom Line

The Palstar AT2K and AT2KD are rugged, well built and easy
to use antenna tuners that can match most antenna systems

and a schematic diagram. There is also an
Antenna System Hints section with antenna
and feed line lengths to avoid, along with
other suggestions.

switching for three coax lines. One coax out-
put is identified for use with an external balun
for a balanced load, but otherwise is the same
as the others, so it is usable with a third coax
fed antenna if desired. Another coax output
bypasses the tuner for use with a matched an-
tenna, also an ideal spot for a dummy load.

The AT2KD is about an inch narrower than
the AT2K because of the single, but larger,
capacitor. The capacitors in both are driven
by 6:1 vernier drives, but the capacitance in-
dictors are different. The AT2K has moving
dial scales, while the AT2KD has a moving
pointer that is read against silkscreened num-
bers on the panel. Both provide a resolution
of 100 divisions, although the AT2KD scale

I?‘f;“'

Manufacturer: MFJ Enterprises, PO Box 494,
Starkville, MS 39762, tel 800-647-1800;
www.mfjenterprises.com.

See the Digital Edition
of QST for a video over-
view of the MFJ-9982
Antenna Tuner

has smaller numbers — a bit tough on my
bifocals.

Both units have an excellent dual needle
average and peak reading wattmeter. The
wattmeter has a PEAK-HOLD button that main-
tains the peak reading for 2 seconds so you
can read it more easily — very nice feature.
Meter calibration is in close agreement to my
transceiver, which has been checked
carefully.

On the Bench

Both units were able to match all the resistive
loads we tested, ranging from 25 to 800 €2, on
160 through 10 meters as shown in Tables 2
and 3. The efficiency of this tuner was quite
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on most bands. The AT2KD has the edge on quickly tuning to a
match, while the AT2K offers a wider tuning range on 6 meters.

Either one would be a great addition to any shack. Figure 4 — Inside view of the AT2K tuner. Note the two separate vari-

able capacitors, the usual configuration for a T network tuner.
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good, with some loss at the lower imped-
ances on the lower bands. Tables also show
the loss of the AT2KD with optional baluns
for balanced line.

Both tuners passed our high power, low im-
pedance tests without problems. During the
high power, high impedance tests, both tun-
ers exhibited arcing on 160 meters, the
AT2K at 1400 W and the AT2KD at 750 W.
Both tuners passed on the other bands, al-
though the AT2KD tripped the amplifier’s
SWR protection after 3 minutes of continu-
ous operation at 1500 W on 10 meters. Note
that our high impedance load (20:1 SWR)
presents a complex impedance, while
Palstar specifications are for resistive loads,
so the tuners may handle more power with a
different load.

One concern with the AT2KD was that we
found that it would match both shorts and
opens on some bands as shown in Table 3.
The precautions described in the MFJ-9982
section should be taken with the AT2KD.

Operating the AT2K and AT2KD

Both units offer very smooth operation in
both the variable inductor and variable
capacitor(s). The inductor goes end-to-end
in 279 turns, each having a digit on the turns
count window. I could estimate to half a
turn for a resolution of 568 positions. This
combined with the 100 divisions on each
capacitor scale makes for easy resetability if
you record your settings.

Figure 5 — Palstar AT2KD antenna tuner.

Table 2
Palstar AT2K Antenna Tuner, s/n 19731

Circuit configuration: T network.

Frequency range: 1.8 to 50 MHz.

Matching range: 20-1500 Q with resistive load (1.8-30 MHz).

Power rating: 2000 W (PEP), 1500 W (single tone).

Measured current usage: 13.8 V dc at 21 mA (meter lamps only).

Size (height, width, depth): 5.6 x 14.7 x 13.2 inches (incl protrusions); weight: 13 Ibs.
Price: $550.

ARRL Lab Resistive Load and Loss Testing

SWR Load (2) 160 m 80m 40m 20 m 10m
2:1 25 Power Loss% 15 11 7 5 5
SWR 1.0 1.0 1.0 1.0 1.0
1:1 50 Power Loss% 7 5 4 8 6
SWR 1.1 1.1 1.0 1.0 1.1
2:1 100 Power Loss% 7 3 2 2 4
SWR 1.0 1.0 1.0 1.0 1.0
4:1 200 Power Loss% 4 6 4 5 11
SWR 1.0 1.0 1.0 1.0 1.1
7.6:1 380 Power Loss% 8 7 7 8 11
SWR 1.0 1.0 1.0 1.0 1.0
16:1 800 Power Loss% 5 10 7 9 14
SWR 1.0 1.0 1.0 1.0 1.0

Frequency Short Open

1.8 MHz NT NT Will tune 1500 Q resistive load 160-10 meters.
3.5 MHz NT NT
7.0 MHz NT NT

14 MHz NT NT

28 MHz NT NT NT = no tuning solution.

High Power ARRL Lab Testing

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes
(see March 2013 QST, p 58 for details).

High impedance test (20:1 SWR, complex load): 160 meters, arcing at 1400 W; Passed at
1250 W, warm to the touch.* 20, 10 meters: Passed, mildly warm.

Low impedance test (25 Q resistive load): 160, 20, 10 meters, Passed, ran cool.

*Note: This tuner may meet the manufacturer’s specs, but we cannot verify this since the high
impedance load is complex, not purely resistive as the manufacturer’s specifications assume.

See the
Digital
Edition of
QST for

a video
overview of
the Palstar
AT2K and
AT2KD
antenna
tuners.

Figure 6 — Inside view of the AT2KD tuner. Note the single variable
differential capacitor. While the differential capacitor is wider than
either of the capacitors in Figure 4, the result is a narrower unit that
tunes with two rather than three controls.
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Table 3
Palstar AT2KD Antenna Tuner, s/n 18934

Circuit configuration: T network (differential, see text).

Frequency range: 1.8 to 50 MHz.

Matching range: 20-1500 Q with resistive load (1.8-30 MHz).

Power rating: 2000 W (PEP), 1500 W (single tone).*

Measured current usage: 13.8 V dc at 21 mA (meter lamps only).

Size (height, width, depth): 5.8 x 13.2 x 12 inches (incl protrusions); weight: 12 Ibs.
Price: $550; optional 1:1 and 4:1 baluns, $90 each.

*Two other areas of the manual warned not to exceed 1000 W, single tone.

ARRL Lab Resistive Load and Loss Testing

SWR Load (Q?) 160 m 80 m 40 m 20 m 10m
2:1 25 Power Loss% 14 8 6 5
SWR 1.0 1.0 1.0 1.0 1.0
1:1 50 Power Loss% 9 4 4 2 5
SWR 1.0 1.0 1.0 1.0 1.0
2:1 100 Power Loss% 6 2 2 2 3
SWR 1.0 1.0 1.0 1.0 1.0
4:1 200 Power Loss% 4 2 2 2 4
SWR 1.0 1.0 1.0 1.0 1.0
7.6:1 380 Power Loss% 6 6 6 7 9
SWR 1.1 1.0 1.0 1.0 1.2
16:1 800 Power Loss% 4 3 4 7 12
SWR 1.7 1.0 1.0 1.0 1.6
With optional 1:1 balun
SWR Load (Q2) 160 m 80 m 40 m 20 m 10m
2:1 25 Power Loss% B3] 24 20 16 28
SWR 1.0 1.0 1.0 1.0 1.0
1:1 50 Power Loss% 21 14 11 11 21
SWR 1.0 1.0 1.0 1.0 1.0
2:1 100 Power Loss% 14 8 6 4 11
SWR 1.0 1.0 1.0 1.0 1.0
4:1 200 Power Loss% 10 8 6 4 11
SWR 1.0 1.0 1.0 1.0 1.0
7.6:1 380 Power Loss% 13 6 6 7 14
SWR 1.1 1.0 1.0 1.0 1.0
16:1 800 Power Loss% 11 7 7 10 14
SWR 1.0 1.0 1.0 1.0 1.0
With optional 4:1 balun
2:1 100 Power Loss% 7 4 4 8
SWR 1.0 1.0 1.0 1.0 1.0
4:1 200 Power Loss% 4 4 4 7 10
SWR 1.0 1.0 1.0 1.0 1.3
7.6:1 380 Power Loss% 8 10 12 16 20
SWR 1.1 1.0 1.0 1.0 1.2
16:1 800 Power Loss% 9 8 14 22 33
SWR 2.4 1.0 1.0 1.0 1.1
Frequency Short Open
1.8 MHz Yes NT Will tune 1500 Q resistive load 160-10 meters.
3.5 MHz Yes NT
7.0 MHz Yes Yes
14 MHz Yes Yes Yes = will tune into open or short circuit.
28 MHz NT Yes NT = no tuning solution.

High Power ARRL Lab Testing

Tests performed with 1500 W PEP keyed CW, 40% duty cycle, 10 minutes
(see March 2013 QST, p 58 for details).

High impedance test (20:1 SWR, complex load): 160 meters, arcing at 750 W; Passed at
700 W, cool to the touch. 20 meters: Passed, cool to the touch. 10 meters: SWR trip after
3 minutes; passed at 900 W, warm to the touch.*

Low impedance test (25 Q resistive load): 160, 20, 10 meters, Passed, ran cool.

*Note: This tuner may meet the manufacturer’s specs, but we cannot verify this since the high
impedance load is complex, not purely resistive as the manufacturer’s specifications assume.
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T used both tuners with all my antennas de-
scribed previously and a dummy load. I
was able to obtain a solid 1:1 match on
sensible MF and HF antennas. There is no
question that on a number of antenna/band
combinations the AT2KD found its match
more quickly with the two controls, al-
though some came in about as quickly with
the AT2K. In all cases, I started with the
suggested values in the manual, which were
quite close to the settings needed for my
dummy load.

The one difference that I found between the
tuner capabilities was on 6 meters. Both
would tune a 50 2 dummy load and trim up
my coupled resonator Yagi on 6. The AT2K
was able to also match my Zepp with 4:1
external balun to 1:1, but the best the
AT2KD could do was a 3:1 match. This is
not surprising, since the AT2K had both ca-
pacitors at a fairly low value for its match, a
condition that the AT2KD cannot achieve.
All'in all, I prefer the AT2KD because of the
ease in tuning each new antenna. I suspect
that with settings recorded, there would be
very little operational difference between the
two as long as I didn’t plan to use a linear
with a high impedance load on 160 meters.

For either tuner, having the balun as an ex-
ternal option offers a potential configuration
advantage compared to an internal balun.
Many amateurs choose to transition from
unshielded balanced line to coax at some
distance from the station operating position
to avoid problems with coupling from the
feed line to other cabling and allow easier
routing of cables. The downside, of course,
is that the coax is generally mismatched and
thus may introduce loss. Still, if top quality
low-loss coax is used and the length is short
(10 feet or less is a good target), the loss is
usually not significant on HE.

Documentation

Both tuners come with similar well written
and illustrated 19 page manuals with a sche-
matic, meter calibration instructions and
useful instructions on tuning procedure,
along with suggested starting points for each
band. There are also suggestions on what to
do in order to tune antennas that are not
within range. The manual recommends
cleaning the inductor turns every 4 to 6
months with isopropyl alcohol and they
even provide cotton swabs for the purpose.

Manufacturer: Palstar, Inc, 9676 N Looney
Rd, Piqua, OH 45356; tel 800-773-7931;
www.palstar.com.



Array Solutions VNAuht Vector Network Analyzer

Reviewed by Phil Salas, AD5X
QST Contributing Editor
ad5x@arrl.net

Previously I had the
opportunity to review the
Array Solutions VNA2180
Vector Network Ana-

lyzer.2 1 found the
VNAZ2180 to be a highly
accurate instrument that per-
mitted me to analyze circuits
in my home lab to accuracy levels I
haven’t seen since the measurement capabili-
ties of my pre-retirement microwave lab!
However the VNA2180 is limited to a maxi-
mum frequency of 180 MHz and much of my
tinkering involves projects above this, and so
I wanted something that covered up to at least
450 MHz. Enter the VNAuhf, a 5 kHz to
1200 MHz vector network analyzer.

The VNAuhf is an extended frequency range
version of the VNA2180. Table 4 compares
the differences between these two products.
The complete VNAuhf specifications may be
found on the Array Solutions website.

First — A Word About Calibration
Like any VNA, the VNAuhf must be cali-
brated using calibration standards so setup
cables and connections and VNA imperfec-
tions can be removed from the measurement
process. The VNAuhf calibration kit includes
precision short and open terminations, a pre-
cision 50 Q load, and two 14 inch LMR-240
cables with N male connectors. The termina-
tions and load consist of N-male-to-SMA-
female adapters with the appropriate SMA
termination or load attached.

The short is close to ideal over the VNAuhf
1200 MHz frequency range. The open is
more critical, as fringing capacitance leads to
errors at higher frequencies. This fringing ca-
pacitance is measured and removed as part of
the calibration process. Because the same

2P, Salas, AD5X, “Array Solutions VNA2180
Vector Network Analyzer,” Product Review,
QST, Mar 2011, pp 57-59.

Bottom Line

The Array Solutions VNAuhf is an
accurate lab-grade instrument that
covers up to 1200 MHz, yet is priced
to be affordable for the sophisticated
home experimenter.

type of adapter is used for the open and short,
the reference plane between the two is very
similar over the VNAuhf frequency range.

The most critical calibration item is the preci-
sion broadband 50 € termination. Thanks to
friends in the microwave lab of a local com-
pany, I measured the Array Solutions 50 Q
termination on an HP/Agilent 8722D vector
network analyzer. The SMA 50 Q termination
return loss exceeded 40 dB through

1200 MHz. When the SMA termination was
installed on the N-to-SMA adapter (the actual
calibration load), the worst-case return loss
was 32 dB at 1200 MHz (SWR ~ 1.05:1), im-
proving to better than 40 dB return loss below
about 650 MHz (SWR = 1.02:1) — a very
good load indeed!

Preparing to Use the VNAuhf

The VNAuhf software runs under recent ver-
sions of Windows. No software installation is
required — the software can run directly
from a folder, flash drive or CD. Included
with the VNAuhf are the calibration kit, a
120 V ac power supply and a USB interface
cable. A padded carrying case is optional.

g T

After downloading a zip file
from www.w5big.com
which includes the latest
software and manual, extract

the software and run the pro-
gram. You will need to set up
the proper COM port. When
the VNAuhf USB cable is
plugged into the computer, the
Vista, Windows 7 and Windows
8 operating systems will auto-
matically find the correct USB
driver for you. Older versions of
Windows may require you to load
the proper driver, available online.
Set the COM port in the VNAuhf
setup menu, and then close and re-
start the program.

Calibration is easy, as you simply attach the
appropriate termination when prompted.
Once calibrated, there is no need to recali-
brate each time you use the instrument. Reca-
libration is necessary only if you change the
measuring setup.

Using the VNAuhf

My first test investigated the performance of
a Y4 wave 2 meter ground plane antenna on

2 meters and 440 MHz (70 centimeters).
Since the 70 centimeter band is approxi-
mately three times the frequency of the

2 meter band, I wanted to evaluate the stan-
dard 2 meter 19 inch whip as a % wave whip
on 70 centimeters. Figure 7 shows the mea-
sured SWR and return loss performance. As
you can see, the SWR in the repeater part of
the 70 cm band is about 2.5:1. This is not too
bad, and is tolerated by many dual-band
transceivers. One could better optimize the
antenna for both bands by using the VNAuhf
to trim the 2 meter whip for resonance a bit
higher in frequency. This would improve the

Table 4
VNAuhf vs VNA2180 Key Performance Specifications

Parameter
Frequency range

VNAuhf
5 kHz to 1000 MHz

VNA2180
5 kHz to 180 MHz

(usable to 1200 MHz)

Output into 50 Q (programmable)
Impedance measuring range

Port B return loss

Max interference input while measuring
Dynamic range

—13 dBm to —33 dBm
5 kQ

20 dB minimum
0.1V RMS (-7 dBm)

90 dB/200 MHz
70 dB/500 MHz

+7 dBm to —13 dBm
10 kQ

30 dB minimum

1.4V RMS (+16 dBm)

100 dB/50 MHz
80 dB/160 MHz

60 dB/1 GHz
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445 MHz performance while still giving good
2 meter performance.

Next I looked at a much higher frequency de-
vice to assess the extended range capability of
the VNAuhf. I was fortunate to acquire an
800-900 MHz cellular duplexer, thanks to
Brad Wick W@CO. I connected the duplexer
antenna port to the VNAuhf PORT A and the
duplexer TX port to the VNAuhf PORT B, and
I terminated the duplexer receive port in the
precision 50 Q load. The VNAuhf measured
performance is shown in Figure 8. The duplex-
er transmit and receive return loss is shown by
the blue curve, and the transmit insertion loss
and TR isolation is illustrated by the green
curve. The actual duplexer TR isolation is
much greater than that indicated, but the mea-
surement is limited by the 60-70 dB dynamic
range of the VNAuhf at these high
frequencies.

Next I took the duplexer to the local micro-
wave lab and measured it on the HP/Agilent
8722D. The difference in the TR isolation is
due to the 80-90 dB dynamic range of the
HP/Agilent VNA. In order to look at the dif-
ference between the VNAuhf and HP/Agilent
8722D, the two curves were overlaid as
shown in Figure 9.

As you can see, the return loss and insertion
loss data is very close between the two instru-
ments. This is excellent correlation, espe-
cially considering that the Agilent 8722D
setup included extremely expensive precision
loads and cables (good to 40 GHz), whereas
the VNAuhf utilized the Array Solutions
lower-frequency loads and cables.

Of course, there are many other applications
for the VNAuhf. Circuit and antenna design
and evaluation are obvious. As an example,
I’ve been using it to precisely calibrate attenu-
ators, and characterize the directivity and
coupling of UHF couplers purchased on
popular online auction sites.

Conclusion

The VNAuhf is an accurate instrument suit-
able for both personal and industrial lab envi-
ronments. Software and firmware updates are
available for download at no charge. The soft-
ware can be run in demo mode to get a feel
for the product prior to purchasing. For addi-
tional measurements and applications, refer to
the VNA2180 and AIMuhf reviews previ-
ously published in QST. Additional informa-
tion is also available at www.w5big.com.

Manufacturer: Array Solutions, 2611 North
Beltline Rd, Suite 109, Sunnyvale, TX
75182; tel 214-954-7140; www.array
solutions.com. Price (US version): VNAuhf
$1895; VNA-PC carry case, $49.



Technical Correspondence

Larry D. Wolfgang, WR1B, tc@arrl.org

Magnetic Loop Antennas

Distributed Capacitance in
Copper Pipe Small Magnetic
Loop Antennas

Recently, there seems to be a renewed interest
in the small transmitting magnetic loop an-
tenna. I have built one and can definitely
vouch for its performance. Figure 1 shows the
loop I built. Often, a goal in the design is to
build a single loop covering as many bands as
possible. A frequent focus is 40 meters
through 10 meters, since it can be achieved
with smaller loop size and offers adequate ef-
ficiency. It is understood in these cases that
the efficiency may be down on the lower-fre-
quency bands but the antenna is still usable
and makes for a lot of fun in experimenting
with the loop.

There are many calculator tools available on
the Internet, to help size the loop coil and a
variable capacitor for best performance on the
bands of choice. One of the best I have found
is at aa5th.com/loop.html. The AASTB loop
calculator is an excellent resource, and is the
one [ used in designing my loop. This calcula-
tor is one of the only ones that actually docu-

Table 1

ments the equations used. Table 1 is taken
directly from the AASTB calculator, and are
the equations found in the 15th Edition of The
ARRL Antenna Book. Another good loop cal-
culator tool can be found at www.66pacific.
com/calculators/small_tx_loop_calc.aspx.

I would like to make two points about all the
online calculators. First, they are almost al-
ways based on the equations developed by Ted
Hart, W5QIR, in his article “Small High
Efficiency Loop Antennas.”! A partial listing
of his equations from the article is shown in
Table 2, and his equations and small high ef-
ficiency transmitting loop are also described in
the 22nd Edition of The ARRL Antenna Book.
Second, when observing the calculated results,
the distributed capacitance should be observed
when sizing both the variable capacitor and
the loop coil size. Often, as in the case of

Note 2, the calculator lists the “tuning capaci-
tance,” which can cause confusion as it may be
perceived as the value of the variable capacitor
necessary to tune the design frequency when
in fact it is the tuning capacitance. Some
calculators, such as given in Note 1, even des-

AA5TB Calculator Equations
Radiation Resistance, Ohms:

Rg = (3.38x1078)(f2A)2
Loss Resistance, Ohms:

R = (9.96x10-4)(\)(S/d)

Efficiency: n = Rg/(Rg+RL)
Inductance, Henrys:

L =(1.9x1078)S [7.353 log10(96S/nd)—6.386]
Inductive Reactance, Ohms: X = 2xf(L x 10°)
Tuning Capacitor, Farads: Ct = 1/2xf(X_ x 106)
Quality Factor: Q = (fx 106)/Af = X /2(Rg + R)
Bandwidth, Hertz: Af = (fx108)/Q = [(f;—f5) x 108]
Distributed Capacity: pF: Cp = 0.82S
Capacitor Potential, Volts: V¢ = V(PX_ Q)
Capacitor Voltage Rating: 75,000 V/in

Where:

f= operating frequency, MHz

A = area of loop, square feet

S = conductor length, feet

d = conductor diameter, inches

n = decimal value; dB = 10 log10n
P = transmitter power, Watts

From The ARRL Antenna Book, 15th Edition,
“Small High Efficiency Loop Antennas for
Transmitting,” 1988, Table 4, p 5-14.

Ted Hart, W5QJR, “Small High Efficiency
Loop Antennas,” June 1986 QST,
pp 33-36.

Table 2

Partial Listing of Equations from
Ted Hart’s June 1986 QST Article

1
Tuning Capacitor,C; = ———
9 T 2nfX, x10°
(Eq 6]
. f X
Quality Factor, Q= —=——"Lt
Y Af 2(Rz +R.)
[Eq7]
Bandwidth, Af = é [Eq 8]

Distributed Capacitance,
CD = 0.82 x Conductor Length (ft)

ignate “tuning capacitor” for the value of “tun-
ing capacitance,” which can really cause
confusion. I believe this is primarily because
in his article (See Note 3 and Table 2), Ted
Hart’s Equation 6 labeled for “tuning capaci-
tor” is actually the “tuning capacitance,” or the
overall capacitance needed to tune the operat-
ing frequency. He writes, “Tuning Capacitor
Cr=1/2nfX; x 10°” This equation does not
provide the value of the capacitor needed to
resonate the loop. That value would be Ted’s

Figure 1 — The author’s small magnetic loop
antenna. A stepper motor is used to drive a
vacuum variable tuning capacitor to resonate
the loop at the operating frequency.

Co L
Distributed =%
Capacitance Rk
Radiation
-é Cr Resistance
Tuning
Capacitor R,
Loss
Resistance
QS1307-TC02

Figure 2 — A schematic representation of a
small transmitting loop antenna.
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Cr less the distributed capacitance of the loop.
This equation is the total capacitance used in
determining resonant operating frequency of

the loop, fs = 1 /21 \(LC).

Figure 2 shows a schematic of the magnetic
loop antenna circuit. It is a tuning capacitor
(Cr) in parallel with distributed capacitance
(Cp), the combination then in parallel with
the series loop inductance L and resistances
Rgrap and R; . As a circuit, the capacitance
necessary to tune the loop’s operating fre-
quency to resonance given the loop’s induc-
tance L, would be the tuning capacitance C =
Cr+ Cp. At resonance, inductive and capaci-
tive reactance are equal; X; = X, and the res-
onant frequency is f,,s = 1 / 21 N(LC). Taking
X; =Xcand reducing it to X; = 1/ 2n fC and
then solving for C, we get C=1/2nfX;.
Clearly, this is Ted’s Equation 6, Cr =
1/2nfX; x 10, labeled as “tuning capaci-
tor” but it is actually the total “tuning capaci-
tance.”

Later in the article Ted provides a hint of the
mislabeling and his statement may have been
overlooked by those searching for the equa-
tions to create their calculator tools. In his ar-
ticle, Ted states, “An equation was then
empirically developed to define the distrib-
uted capacitance for any size loop. Then, by
subtracting distributed capacitance from tun-
ing capacitance, we can determine the actual
value of tuning capacitor required.” (See Note
3). He had actually discovered that for a cop-
per pipe loop, an approximation of distributed
capacitance could be made as 82% of the
loop conductor length in feet.

Quibbling about “tuning capacitance” versus
“tuning capacitor’” may seem like semantics,
but it is important to distinguish the differ-
ence, especially for those wanting to attempt
a multiband loop, such as my desire for a

40 meter through 10 meter loop. In relation to
the minimum capacitance available in most
variable capacitors, the distributed capaci-
tance of the loop coil can be quite large in
these antennas. For a loop conductor length
of 10 feet and % inch copper pipe at 28 MHz,
the tuning capacitance is ~13.2 pF and the ef-
ficiency is 95%. The efficiency is 12% at

7 MHz, but the distributed capacitance is
~8.2 pF, making the variable capacitor need a
minimum of around 5 pF; this is difficult to
find in a high voltage variable capacitor.

A loop antenna cannot be tuned to a capaci-
tance lower than that of the distributed capaci-
tance since it is inherent in the loop coil itself.
Distributed capacitance gets bigger with big-
ger loop coil lengths, reducing the ability to
get to the high frequency bands. Smaller loops
have less distributed capacitance but the effi-
ciency suffers dramatically at lower frequency
bands. For a single loop to effectively achieve
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40 meter through 10 meter operation, the dis-
tributed capacitance can make this terribly
challenging if not impossible.

I'am confident in Ted’s method for approxi-
mating distributed capacitance in a copper

pipe loop because it matched my loop so well.

My loop is built from % inch OD soft copper

pipe formed into a circle on a plywood man-
drel. I chose to work with ~1 meter in loop di-
ameter since tubing comes in 10 foot lengths.
I wanted the ability to run 100 W and did not
want to get into capacitor design, so [ used a
surplus Russian high voltage vacuum variable
capacitor with a range of ~10 pF to 500 pF. I

Table 3

AA5TB Loop Calculator Results for Author’s Loop Design

Input the following parameters:

Design Frequency = 28.000 NHz
Loop Diameter = 3.296 feet 1.0058 m
Conductor Diameter = 0.625 inches 15.875 mm
Added Loss Resistance = 0.000 millichms
RF Power = 100.000 VWatts
Calculated Results
Bandwidth = 191.735 KMz (-3 0B poinis)
Efficiency = 94.542 % -0.244 dB
Loop Area = B.532 ft* 0.793 m?
Radiation Resistance = 15612.437 mQ
Total Loss Resistance = 87.316 m
Loop Circumference = 10.355 ft 3.156 m
Wavelength Percentage = 20477 % A
Loop Inductance = 2.656 uH
Distributed Capacitance = 8.491 pF
Q (Quality Factor) = 146.035
Tuning Capacitor = 12.165 pF
Capacitor Voltage = 2612.150
Minimum Plate Spacing = 24.829 mils (171000 in) 0.885 mm
Table 4
AA5TB Calculator Results for Maximum Frequency with
18 pF Tuning Capacitance
Input the following parameters:
Design Frequency = 23.017 MHz
Loop Diameter = 3.296 feet 1.008 m
Conductor Diameter = 0.625 inches 15.8756 mm
Added Loss Resistance = 0.000 millichms
RF Power = 100.000 VWatis
Calculated Results
Bandwidth = 92.261 kHz (-3 dB points)
Efficiency = 89.716 % -0.471 dB
Loop Area = B8.532 fi* 0.783 m?
Radiation Resistance = 680.622 MmO
Total Loss Resistance = 79.166 M2
Loop Circumference = 10.355 ft 3.166 m
Wavelength Percentage = 24.231 % A
Loop Inductance = 2.656 uH
Distributed Capacitance = 8.491 pF
Q (Quality Factor) = 249.476
Tuning Capacitor = 18.003 pF
Capacitor Voltage = 3085.493 V
Minimum Plate Spacing = 41.273 mils (1/1000 in) 1.048 mm




Figure 3 — The author’s vacuum variable
capacitor set at minimum capacitance and
measured with an LC meter showed 10.48 pF.

Figure 4 — Here is the loop mounted vacuum
variable capacitor.

dk: — P50 ke, SiKTke
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Figure 5 — Antenna analyzer measurement
showing the resonant frequency dip of the
antenna taken at the minimum capacitor value.
These readings were taken with the loop
mounted at 3 feet off the ground through 75 feet
of RG-8X coaxial cable. The antenna is fully
matched if mounted 6 to 8 feet high.
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Figure 6 — Here is the measured SWR
bandwidth on 20 meters for the author’s loop
set at mid band.
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Figure 7 — This is the measured SWR
bandwidth on 40 meters for the author’s loop
set at mid band.

had verified my capacitor’s minimum capaci-
tance upon receiving it by using my All
Digital Electronics L/C Meter, as shown in
Figure 3. Using the AASTB calculator and de-
siring a high band operating frequency of

28 MHz yielded a tuning capacitor of approxi-
mately 12 pF necessary to do the job. (See
Table 3.)

Upon attempting to tune my loop to 28 MHz,
however, my capacitor hit rock bottom before
I even got to 12 meters. It was then I realized
I had been bitten by the monster, distributed
capacitance. It was also when I began my
search that led me to Ted’s article. Looking
back at the calculator, it showed the distrib-
uted capacitance to be ~8 pF. After looking at
the reported values against the resonant fre-
quency equation, I realized the 12 pF was re-
ally reporting the tuning capacitance, not the
tuning capacitor value. I returned to the
AASTB tool to back calculate the resonant
frequency assuming a tuning capacitance of
18 pF (8 pF distributed plus the 10 pF mini-
mum on the variable). The calculated fre-
quency was 23.017 MHz. (See Table 4.)
‘When I went to check this with my antenna

analyzer on my loop, that’s when I had the
epiphany. With the capacitor bottomed out
and searching for the resonant dip, I found it
at ~23 MHz. (See Figures 4 and 5.) After
witnessing this, I felt I had solved my prob-
lem. I had great respect and appreciation for
the work that Ted Hart performed, the work
of AASTB, and realized again just how
much I enjoy experimenting in Amateur
Radio and electronics. I had built a loop that
worked 40 meters through 15 meters, but

12 meters and 10 meters were unreachable, I
believe, due to distributed capacitance. Fig-
ures 6 and 7 show the SWR bandwidth of my
antenna on 20 meters and 40 meters, respec-
tively.

Generally, after experimenting with an on-
line calculator and juggling design para-
meters, one comes to the conclusion that two
loops are really needed to effectively cover
10 meters through 40 meters; or high bands
versus low bands. The online calculator tools
referencing “tuning capacitor” for the “tuning
capacitance” should probably be updated to
provide clarity in distinguishing the distrib-
uted capacitance, tuning capacitor value, and
the overall tuning capacitance. To be fair,
there is at least one calculator tool by OH7SV
that does make this point.> Some people are
building small magnetic loops as their only
antenna, not for experimental reasons such as
me. Given the time involved in building and
the expense of materials, a high level of clar-
ity is needed in the calculators to help them
build the best loop they can. When designing
a small magnetic loop antenna using the on-
line calculators you are likely to focus on ef-
ficiency and bandwidth. In addition to those
performance parameters, be sure to keep your
eye on distributed capacitance. — 73, Paul
Patterson, K4PP, 113 Samantha Rd,
Huntsville, AL 35806, prp321@bellsouth.
net

2The OH7SV loop calculator is available
at www.saunalahti.fi/hohtola/ham/
magnetic-loop-for-80m/magnetic-loop-
for-80m.htm.

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

Materials for this column may be sent to ARRL,
225 Main St, Newington, CT 06111; or via e-mail
to tc@arrl.org. Please include your name,

call sign, complete mailing address, daytime
telephone number and e-mail address on all
correspondence. Whether you are praising or
criticizing a work, please send the author(s) a
copy of your comments. The publishers of QST
assume no responsibility for statements made
herein by correspondents.
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The Doctor is In

I " Joel R. Hallas, W1ZR, wlzr@arrl.org

Short Haul HF
Has its Special Challenges

William, W5VDM, asks: I would
like to get a new antenna that
will allow me to get into my
10 meter net in Houston, 70 miles away at
0200Z. I am currently using a ground
mounted monopole that works well to
both coasts, but I think it is skipping over
Houston. Unfortunately, a beam at 50 feet
is out of the question, but a dipole at
20 feet is within reach.

Yes, 70 miles can be a tough shot on
A 10 meters! Low angle radiators,
such as your vertical monopole will

tend to shoot over the top if there’s skip, and
it is beyond the usual ground wave range.

In any case, you will need some kind of
propagation mechanism to get your signals
to go the distance. The most reliable path is a
line of sight (LOS) shot, but that will require
height and clear terrain. The distance to the
radio horizon in miles is approximately 0.32
x {height (ft)}%3. That would mean that the
antennas at both ends would need to be 703
feet high (to meet at 35 miles) or if you're at
30 feet (7 miles to horizon), the net control
would have to be at a height of 2300 feet.
While this is not impossible, it’s not too
likely. This also explains why broadcast FM
and TV towers are often so high. Note that
for optimum LOS operation, you want to
have your antennas of the same polarization.

If you did have that beam and high power at
each end, you might be able to get through
by random scatter from various objects, such
as meteor trails, aircraft or other mecha-
nisms, but this may be spotty.

Since your net is likely in daylight, at least
part of the year while the ionosphere may be
cooperative, you might be able to reach the
net area through the use of near vertical inci-
dence skywave. This is most reliable on the
80 through 30 meter bands, but may work
for you if 10 meters is open. That means that
the maximum usable frequency (MUF) is
above 10 meters, not something that happens
every day, but it will happen enough in day-
light with high sunspots to let you check in
some fraction of the time. This requires a
low horizontal antenna — optimum height is
less than 2> wavelength, or about 10 to 12
feet. In addition to the usual F layer propaga-
tion, the lower E layer might also work.
Perhaps half the time, and most of the time
during darkness, your signals will just con-
tinue on toward deep space — 10 meters is
also a satellite band, after all!

Still, a low horizontal dipole, broadside to
Houston, might be the best you can do on a
somewhat regular basis and it doesn’t cost
much. It is also possible that your current
low angle signal could reach a sporadic E
layer cloud and backscatter to your net con-

trol station. While this may happen, it will
be sporadic, as it is called.

Tom, NSEUI, asks: I’ve added

some equipment to my station

and I’m rearranging my station
setup as a result. I now have an HF
transceiver, a linear amplifier, an in-line
wattmeter, a spectrum analyzer and an
antenna tuner. What is the best sequence
for interconnecting them?

The usual configuration is to con-
A nect the transceiver to the amplifier,

amplifier to wattmeter, wattmeter to
antenna tuner and then antenna tuner to an-
tenna as shown in Figure 1. In that configu-
ration, the wattmeter will read the power
from the amplifier and its reflected power
setting can be used to tune the antenna tuner
(or check its operation if the tuner is an auto-
matic one).

There might be times when you would want
to move the wattmeter to a position between
the transceiver and amplifier if, for example,
you wanted to verify the amplifier drive
level, or determine the amplifier input SWR,
although most transceivers will indicate that
on their internal meters. The typical in-line
wattmeter is only designed to work in
matched 50 Q lines, so it would not give an
accurate reading on the antenna side of the

HF Transceiver

N

QS1307-Doc01

Linear
Amplifier

Line
Sampler
1500 W

Antenna Tuner

Figure 1 — Interconnection diagram for the equipment described showing typical power levels. Note that the line sampler attenuation needs to be set to
provide the desired input level for the spectrum analyzer.
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tuner, unless you were driving a matched
load.

The spectrum analyzer likely needs a low
level sample of your transmitted signal, so
can’t be directly connected anywhere in that
configuration. I described a simple resistive
line sampler in the March 2013 “Doctor”
column and a better approach in the June
2013 column. You will have to adjust the
values so that it will provide the correct level
into your analyzer. Too strong a signal could
easily destroy it.

Stanley, WAG6LVC, notes: I en-

joyed the article on propagation

in the March 2013 issue of ST,
however, I have just set up the new WSPR
AXE on 20 meters and have been marvel-
ing at the results.! My question is, with
real time actual propagation data avail-
able from WSPR, what is the role of prop-
agation prediction?

Well, there are different ways to op-
A erate on HE. If you want to find out

what’s happening now, WSPR may
be your answer. On the other hand, if you
want to plan your operation, or know when
to sleep and when to operate to have the
highest probability of reaching a particular
station, prediction software can give you the
best shot and can save a lot of nonproductive
time. Of course, as with weather forecasts,
propagation predictions are only correct
some of the time.

Dan, AAQNK, asks: I recently

restored an old Heathkit Warrior

HA-10 linear amplifier. My ques-
tion is that everyone says I should have a
tuning pulser to help save the tubes. Could
you tell me what a tuning pulser does, how
it works and if you know of any plans for
building one?

Unlike the power amplifiers from
A the AM days, or even present day

amplifiers intended for FM or most
data modes, an SSB linear amplifier is de-
signed to operate at a fairly low duty cycle of
around 10 to 20%. This is because the power
output of an SSB transmitter varies directly
with the intensity of the applied speech
waveform, reaching 100% of the peak power
output only on rare occasions.

The implications of this show up in a couple
of areas. First, if the amplifier’s components
are rated for the average voltage and current,
some components, especially expensive
power tubes, may be damaged if the ampli-
fier is keyed for long periods while tuning.

1C. Luetzelschwab, K9LA, “The Sun and the
lonosphere,” March 2013, pp 48-50.

The other problem is that the power supplies
tend to deliver rated power only for a short
interval and tend to sag if keyed for long.
Typical power supplies make use of charged
filter capacitors that charge to peak voltage
so the high voltage will drop considerably if
keyed long enough for them to discharge or
sag. Thus the tuning done with the key down
will not accurately predict how the amplifier
will be operated during short voice peaks
and the ratings are likely to be exceeded
under that condition.

The problem then is — how do you properly
tune such an amplifier? The typical transmit
“pulse keyer,” provides an on-off keyed sig-
nal at an adjustable duty cycle that can simu-
late operation during speech, but in a regular
repeatable way. Unfortunately, the typical
analog meter on your amplifier will not re-
spond quickly enough to allow you to know
what is happening as you tune. One way
around this is to use an output indicator that
can respond instantaneously, such as an os-
cilloscope connected through a line sampler
as described in the June 2013 column. If that
is used as an output indicator and a peak
reading wattmeter is also looking at the out-
put, the output can be peaked and you will
also quickly know what the actual peak
power is. In the absence of a serious pulse
keyer, an electronic keyer set to high speed
and with the dot contacts made will provide
a 50% duty cycle, which is not exactly what
you want, but it will give you an idea of how
to use the method.

The good news in your case is that the
Warrior amplifier uses four 811A power
triodes. These tubes are quite rugged and
tuning carefully at reduced power (my trans-
ceiver has a TUNE function that puts out

10 W, which is great for getting a prelimi-
nary tune) and then a very short key down
and trim at full power should be safe, but this
is not always safe with the more expensive
and fragile tetrodes. I have had a number of
811A amplifiers and have never destroyed an
amplifier or its tubes by tuning, as described
above.

Mark, N2QT, asks: There has

been an intense discussion about

the spectral purity of signals ob-
served during the recent ARRL RTTY
Roundup contest. As you will no doubt
remember this is similar to the key click
discussions after CW contests of several
years ago. The ARRL lab helped in clean-
ing up the CW key clicks by publicizing
the problem and then adding spectral pu-
rity and keying waveforms to their equip-
ment reviews. This helped improve the
spectral purity of CW signals from new
transceivers. Could a similar approach

could help clean up the RTTY bands as
well?

(Thanks to Senior ARRL Test

Engineer Bob Allison, WB1GCM.)

The ARRL Lab is working on new
tests to measure the waveform shape of in-
ternally generated frequency shift keyed
(FSK) signals.

Based on my observations, the shaping of
FSK waveforms is not the major cause of
wide digital signals, although it should be
considered. The use of sound card generated
audio tones emanating from a PC into the
MIC jack of an SSB transmitter makes it easy
for many hams to use modes such as RTTY
and other digital signaling modes. That pro-
cess actually generates audio frequency shift
keying (AFSK) in which the individual tones
into a properly adjusted SSB transmitter
should provide a transmitter output that is
functionally equivalent to FSK.

Unfortunately, that method of RTTY can be
troublesome, since both the sound card and
the transceiver’s audio chain have to be ad-
justed carefully, particularly in terms of sig-
nal level adjustments, to avoid distortion. We
have stressed in publications to use minimal
automatic level control (ALC). The micro-
phone gain or input gain should be adjusted
just high enough to result in the needed
power. The ALC indicator should always be
showing just the first LED/LCD bar or, if
using an analog meter, just slightly higher
than zero. ALC circuitry is designed for
speech, not audio tones.

Sometimes a poorly designed transmitter
audio chain can generate audio harmonics
that widen the signal spectrum. Generally,
just about all transceivers have low harmon-
ics and do not pose this problem. It’s the har-
monics generated from sound cards that are
being fed into the microphone jack.

One last comment — the use of noise limit-
ers while receiving RTTY signals can cause
distortion that will widen out the perceived
received signal. You can observe the effect
while listening to a strong CW station with
the noise limiter on. The signal will have key
clicks, but when the noise limiter is turned
off, the clicks go away. I would hope that
RTTY (and CW) operators are aware of that
effect and not blame signals generated in
their receiver on the station at the other end.

Do you have a question or a problem?

Ask the Doctor! Send your questions

(no telephone calls, please) to “The Doctor,”
ARRL, 225 Main St, Newington, CT 06111;
doctor@arrl.org.
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Short Takes

In the CMX-2300, Comet offers a convenient
solution for the ham who operates HF and
VHE, yet doesn’t want the hassle of wrestling
with separate SWR/power meters.

The CMX-2300 provides twin cross-needle
meters in a single case. Each meter has two
needles: one to indicate forward power and
another to indicate reflected power. The nee-
dles cross each other over a vertical nomo-
graph where you simultaneously read the
resulting Standing Wave Ratio (SWR).

The left hand meter covers 1.8 to 200 MHz at
three power levels: 30, 300 and 3000 W. The
right hand meter measures 140 to 525 MHz
at 20, 50 or 200 W. The meters are com-
pletely independent, along with their individ-
ual power settings. There is no need to switch
between one and the other when you’re trans-
mitting at HF or VHE. This is a powerful con-
venience factor in a multitransmitter station.

The CMX-2300 case measures 9.9 x 3.9 x
5.4 inches with the meter bezels dominating
the layout for easy viewing. The meters
become illuminated when you supply 11-

15 V dc to the input jack on the back panel.

I found the lighting to be unusual, but in a
pleasant way. The meters glow in a multicol-
ored scheme that is quite striking in a dark-
ened room. In normal light the meters present
a beige background.

The enclosure is somewhat heavy at more
than 3 pounds, but I suspect this is intended to
help stabilize the CMX-2300. There are four
S0O-239 coaxial jacks on the back panel; HF
in and out plus VHF in/out. When you have
four cables connected to the CMX-2300 the
extra weight helps keep the meters from tilt-
ing upward. For this review I had LMR-400
cables attached to the VHF side and Belden
9913 on the HF side. For the input connec-
tions I used right-angle SO-239/PL-259
adapters because the meter was positioned
next to a wall and I couldn’t spare the addi-
tional room required to gently curve the ca-
bles. In this configuration the CMX-2300 was
able to keep all four of its rubber feet firmly
on the shelf surface.

It is interesting to note that there are two
BNC connectors on the rear panel of the
CMX-2300. These are ports for sampling
either VHF or HF RF for use with a station
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Comet CMX-2300 Dual
SWR/Power Meter
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In normal lighting you hardly notice anything out of the ordinary about
the CMX-2300 meters. But turn down the lights and you'll see a remarkable change.
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monitor, frequency counter, etc. Both ports
provide 30 dB signal attenuation.

Also on the rear panel is a switch to select av-
erage or peak power reading for the meters.
This switch affects the behavior of both me-
ters. In other words, you can’t have one meter
reading average power and the other display-
ing peak power.

Using the CMX-2300

I found the CMX-2300 to be extremely sim-
ple to use. Once I had the meter connected,
all I ever had to do was occasionally toggle
the power switches if I happened to kick on
an amplifier on either band. I enjoyed being
able to monitor output power and SWR at a
single glance, even after jumping from, say, a
conversation on 15 meters to a little satellite
work on 2 meters and 70 centimeters.

The ARRL Lab measured the accuracy of the
unit used in this review and discovered some
deviations from the forward/reflected power
specification (+/- 10% at full scale) at the
highest and lowest ends of the frequency

The rear of the
CMX-2300.
Note the

BNC ports

for sampling
attenuated RF.

range. On 160 meters the CMX-2300 power
readings were about 25% low. On 70 centi-
meters the CMX-2300 reads about 30% high.
Otherwise, the meter met its accuracy specifi-
cations on all other bands. Insertion loss was
measured at 0.2 dB or less, except on 70 cen-
timeters where it rose to 0.5 dB.

Since we did not perform measurements on
several CMX-2300s, we can’t say if this be-
havior is typical of all units. I performed a few
tweaks of the internal potentiometers and was
able to make substantial improvements using
a Bird wattmeter as my reference.

Capable Convenience

The accuracy issues notwithstanding, I found
the CMX-2300 to be a handy item in the
shack. It is a rugged, well-built meter that adds
an extra dimension of operating convenience.

Distributed in the United States by NCG Inc,
15036 Sierra Bonita Lane, Chino, CA 91710;
www.cometantenna.com. Available at many

Amateur Radio dealers. Suggested list price:
$224.95.



Even a modest microwave system is capable
of detecting noise from the Sun. Measurement
of the difference in noise between pointing at
the hot Sun and the cold sky is an excellent in-
dicator of system performance.

Assisting me with this column is Dave Shaffer,
WSMIEF, who wrote the “Microwave System
Calibration Using the Sun and Moon” section
of the ARRL® UHF/Microwave Experimenters
Manual!

I'd suggest reading that for a better under-
standing — this column will discuss some of
the practical details.

Sun Noise

All objects generate and radiate radio noise (or
electromagnetic radiation) in proportion to
their temperature. The Sun is extremely hot,
possibly 15 million K internally, but the effec-
tive surface temperature at microwave fre-
quencies (1-10 GHz) is roughly 50,000-
10,000 K, decreasing as frequency increases.
This temperature varies with solar activity.
Daily values of the solar radio flux from the
National Oceanic and Atmospheric Admini-
stration (NOAA) Space Weather Prediction
Center at frequencies ranging from 245 MHz-
15.4 GHz can be found at www.swpc.noaa.
gov/ftpmenu/lists/radio.html. In what fol-
lows, we have used the NOAA values to esti-
mate a brightness temperature at 10 GHz of
about 16,000 K (on April 15, 2013, based on
an interpolated flux value of 330 units).

Most antennas have a beamwidth that is larger
than the size of the Sun, which is roughly

s degree given its diameter. For instance, a

2 foot dish at 10 GHz has a beamwidth of
about 3.5 degrees. The Sun only fills (0.5/3.5)?
or Y of the beam — the rest is cold sky. So
the temperature seen by this antenna when
pointed at the Sun is Tsun = 16,000/49 or

326 K. This is further reduced by antenna ef-
ficiency and any other losses. Typical antenna
efficiency is about 50%, reducing Tsun to

163 K for our example. A larger dish with nar-
rower beamwidth would detect more noise;

1A copy of this article is available at www.arrl.
org/qst-in-depth as “Shaffer.pdf”

Microwavelengths

Paul Wade, W1GHZ, wilghz@arrl.org

Sun Noise — A Valuable

System Measurement

The Sun makes an excellent noise source
for making a detailed assessment of your system.

very large dishes can have a beamwidth nar-
row enough that the Sun fills the whole beam,
so that the full temperature is detected.

When the antenna is pointed at the cold sky,
the receiver output results from the very small
background temperature of the universe (Tsky
~ 3 K) plus any internally generated noise in
the receiver, which we hams usually express as
the noise figure. A modest noise figure NF =

3 dB is equivalent to a noise temperature Tr =
290 K, using the formula:

NF
Tr =290(10 10 —1)

Since the antenna beamwidth is only seeing a
small area of the sky, the actual beamwidth
does not matter here.

Of course, the receiver internal noise is also
present when detecting sun noise, so the dif-
ference in dB is:

Y =10log Tsun+Tsky+Tr ) 1n
Tsky +Tr

For our example of a 2 foot dish at 10 GHz
and 3 dB noise figure, we might expect to
measure 1.9 dB of sun noise. If we improve
the system noise figure to 1 dB (Tr =75 K)
with a good preamp, the sun noise would in-
crease to about 4.9 dB.

Detecting Sun Noise

How do we accurately detect such a small dif-
ference in noise? Certainly an S meter is not
up to the task. We can connect a VU meter to
the receiver output and turn the AGC off
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Figure 1 — Schematic diagram of the sun noise power detector with a buffer amplifier to

expand the meter scale.
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(otherwise it will attempt to keep the noise
output constant), but we will find that the
meter jumps around far too much to be useful
— noise is random and varies from moment to
moment. We must find a way to integrate, or
average, the noise output for a long enough
time, perhaps 1 second, so that the meter holds
still, but not so long that we cannot see a
change as we move the antenna.

One possibility is a microwave power meter,
for instance the HP 432, which detects heating
of a small thermistor. It has a large meter that
can easily resolve tenths of a dB. However, a
power level in the milliwatt range is needed
for a stable reading. The noise level at the
antenna is on the order of —174 dBm/Hz or
—140 dBm in a typical receiver bandwidth.
Using a larger bandwidth of 1 MHz (even
more is better) increases the level to

—114 dBm, so only 110 dB of stable gain is
needed for the power meter. Part of this is pro-
vided by the microwave preamplifier and
transverter, but much more is needed.

At the microwave IF frequency, 144 or

432 MHz, I use a series of small amplifiers
(since putting more than about 30 dB of gain
in a box is asking for trouble) and filters be-
tween the amplifiers to limit the bandwidth to
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Figure 2 — This prime-focus dish
is peaked on sun noise when the
shadow of the feed is centered
on the dish. The sun noise meter
is behind dish with the sun noise
reading on the meter. [Chip
Taylor, W1AIM, photo]

a few MHz. The last amplifier,
the one driving the power meter,
must be capable of at least 12 dB
more power than the noise level,
so that it can handle 99.9% of
the noise peaks without clipping
or saturating the amplifier.
Theoretically, noise peaks may
be infinite — we can’t handle
those, but we should be able to handle almost
all the rest. A variable attenuator somewhere
in the chain is useful to adjust the level for
convenient meter reading.

I built such a system in the cabinet of an older
defunct power meter using surplus parts. The
old meter still had its large meter movement.
The front panel is visible in Figure 2. To make
use of the meter movement and to eliminate
the need for a separate power meter that re-
quires AC power to operate, I included a de-
tector circuit (see in Figure 1). The detector
circuit is a power detector IC whose output is a
linear 25 mV per dB.

I followed the detector with an amplifier to
drive the meter movement. The amplifier has
enough gain so that full scale is only 5 dB. The
amplifier has a very small bandwidth, or long
time constant, to average the noise and keep
the needle from dancing. The voltage at the
METER ZERO terminal is adjusted with

a potentiometer to get the noise reading on
scale. An ExpressPCB file for the PC board is
available at www.wlghz.org.

Another choice might be to use an SDR re-
ceiver. Some of the software available will per-
mit digital averaging for a long enough time to
smooth the noise variations and the bandwidth
can be set to a much larger value
than a communications receiver.

Measuring Sun Noise

It is best to have the sun high in
the sky, well above 30 degrees.
Here in Vermont, that limits us to
the warm half of the year, be-
tween spring and fall equinox.
Point the dish at the Sun — not
as easy as it sounds, if the sky is
not clear. Finding the Sun with a
dish can be surprisingly difficult

Figure 3 — An offset fed dish
is peaked for sun noise when
the shadow of the feed is at the
bottom of the dish’s edge.

if you can’t see a shadow. The shadow of the
feed horn should be in the center of a conven-
tional prime-focus dish, shown in Figure 2, or
at the bottom edge of an offset fed dish, as seen
in Figure 3. You can then adjust the meter for
an on-scale reading and peak the noise by
moving the dish slightly, in case the beam isn’t
perfectly centered. A misaligned feed or a dis-
torted dish surface can result in an off-center
beam.

Once peaked, move the dish off the Sun, far
enough to avoid sidelobes and move it around
for minimum noise reading. Moving the dish
in azimuth, rather than elevation, will reduce
changes in ground noise pickup and avoid
trees. The difference between the two readings
is the sun noise.

How well is your dish working? Download the
VK3UM EME Calculator from www.vk3um.
com. Your system may not be capable of
EME, but the calculator will still provide ex-
pected sun noise. Run the calculator, update
the solar flux and enter the parameters for your
system. If you don’t know a parameter you can
estimate it, then adjust the parameters until the
result matches the sun noise you measured.
You may find that your dish isn’t performing
as well as you would like or your system tem-
perature (Tsys) isn’t as low as you had hoped.
Good! Now you can make improvements. The
EME Calculator shows all the factors that af-
fect system temperature, which is what really
counts for performance. As you make im-
provements to your system, you can determine
their effectiveness by measuring the difference
in sun noise.

Making adjustments using sun noise can be te-
dious — you can’t just point at the Sun and ad-
just. A careful record of readings is necessary,
going back and forth between Sun and cold
sky after each modification. If readings are not
all taken in one session, then adjusting for dif-
ferences in solar flux might be needed.

Azimuth and Elevation Calibration
The current position of the Sun, in azimuth and
elevation from any location, is easily calcu-
lated. T use Sun-Moon (www.ngdc.noaa.gov/
geomag/geom_util/sunmoon.shtml) and
WSEMIF recommends Stellarium (stellarium.
org). By peaking for sun noise, dish headings
may be quickly calibrated at a portable loca-
tion.

Microwave Update

The next Microwave Update will be on
October 18-19, 2013, at Morehead State
University, Morehead, Kentucky. This is the
premier microwave gathering world-wide —
put it on your calendar. www.microwave
update.org

Photos by Paul Wade, WIGHZ, except
as noted.



Eclectic Technology

Steve Ford, WB8IMY, wbh8imy@arrl.org

It looks like our current dry spell of new Amateur Radio satellites may be coming to an end
this year. Assuming all goes as planned — always a dangerous assumption to make in the
satellite launch business — we have the following birds to look forward to this year. ..

®The long anticipated FUNcube-1, which will sport a 435/145 MHz linear transponder.
®The Delfi n3xT 435/145 MHz linear transponder satellite.
= Triton-1 with a 435/145 MHz single-channel FM to DSB transponder.

= Triton-2 with an intriguing 435/2408 MHz FM transponder and a 435/145 MHz FM to
DSB transponder. (Time to get those 2.4 GHz satellite antennas and downconverters out of
storage!)

#CPUT ZACube-1 offering a 435/145 MHz FM transponder.
s TURKSAT-3USAT with a 145/435 MHz linear transponder. (Launched at press time.)
mUkube-1 featuring a 435/145 linear transponder.

If the fates are kind we’ll end up with five linear transponder satellites for SSB/CW, bringing
the operational total to seven (or even eight if you count the somewhat erratic AO-7). We also
have the potential to add at least two FM repeater satellites, which is welcome news since
we’re presently down to just one: Saudi-OSCAR 50.

Part 97 Map App for iPhone

Will Snook, KDSHQO, has released a free iPhone app that displays maps showing
geographic features mentioned in the FCC Part 97 Rules including Line A, the National
Radio Quiet Zone, the 33 centimeter exclusion area in Colorado and Wyoming, the

241 km zone around White Sands Missile Range, the 16 km quiet zone around the
Arecibo Observatory and the 1 mile zones around various protected FCC field offices.

According to Will, “The idea for a map app came when I was carefully reading through
the FCC Part 97 Rules while studying for a General class upgrade. I realized that I had
no idea what the FCC meant by things like
‘within 241 km of the boundaries of the
White Sands Missile Range’ or ‘at
Aberdeen, WA, running by great circle arc
to the intersection of 48N, 120W.””

0 e

You can get Will’s app today in the iTunes
Store. Search for “Part 97 Map.”
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in the Part 97 Map app. You can zoom in
on the map to see the precise borders of
the zone.

More Satellites on the Way!

Flight model of the FUNcube-1 satellite.
[AMSAT-UK]

A Printed Paddle

Regular readers of this column may recall my
discussion of 3D printers in the March 2013
issue. I invited any hams who were using 3D
printers for their projects to send me images
of their creations.

It wasn’t long before I heard from Alton
Chaney, W7ACX. He used a Stratasys
Dimension 1200es printer to create one of the
primary components of the paddle key shown
in the accompanying photo.

The key uses feeler gauges for arm contacts
and it includes a built-in PicoKeyer. The red
and yellow printed block, which forms the
core of the device, is bolted to a steel base.
Tension is adjustable by changing the feeler
gauges.

According to Alton, the block design was cre-
ated with SolidWorks software. The printer re-
quired about 90 minutes to print the block.
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Hands-On Radio

H. Ward Silver, NGAX, nOax@arrl.org

No, not the kind of phaser you set on stun,
silly! If you passed your General exam, you
learned about phase and a little bit about angu-
lar frequency. Amateur Extra class licensees
(and those studying for the Extra) have even
used phasor notation, although it was called by
another name.

In this two-part column, we’ll start by develop-
ing basic concepts to show what a phasor is
and how it relates to things you already under-
stand. Then we’ll progress to examples of
using phasors to describe electrical and radio
phenomena, such as modulation. As ham
radio begins to use more advanced types of
modulation, understanding phasors will pro-
vide an important bridge between the familiar
AM/SSB modulation and the future.

The Sinusoid

Like many meals in radio, this dish begins
with a sine wave and is seasoned with com-
plex numbers. (You can find these subjects in
the math tutorials for the General and Extra
exams listed on the ARRL website.!) The sine
wave (or sinusoid) looks like a regularly in-
creasing and decreasing wave but as Figure 1
shows, it is really related to rotation.

Imagine a point revolving counter-clockwise
in a circle around the origin of the complex
plane as at the left of Figure 1. If the point is
one unit from the origin the coordinates for
each location visited by the point are [cos0,

i sinB], where 0 (the Greek letter theta) is the
angle from the positive x axis to the line from
origin to the point. This circle, not surpris-
ingly, is called the unit circle because the value
of its radius is 1 or unity.

As the point revolves around the origin,

0 steadily increases from O to 360° and begins
again at 0° with each cycle. (Counterclock-
wise is considered the positive direction.) If
the point always moves at the same speed,

the frequency of the cycles around the origin,
f, does not change and the point moves

360 x f degrees every second. That means the
number of degrees a point has moved in t sec-
onds, 0 =360 x f x t.

'www.arrl.org/studying-for-the-general-
license, click on “Math Tutorials,” then
“Tutorials on Math for License Exams”
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Experiment #126

Phasors, Part One

There are 2n radians (another unit of angular
measurement) in a circle so 0 =2n x f x t.
The quantity 2nf is referred to as angular fre-
quency, ®, and you see it used in the formulas
for reactance and many other electrical calcu-
lations that depend on frequency.

Tying it all back together, the coordinates for
the position of the point for every point in time
as it moves around the circle are [cos(2rft),

i sin(2rft)] and the graph at the right of Figure
1 plots the point’s y (or imaginary) coordinate
versus time, creating a sine wave. If we plot-
ted the point’s x (or real) coordinate versus
time, it would create a cosine wave.

Making the leap from a point moving around
the circle to something more electrical, the
magnitude of the point’s imaginary coordinate,
sin(2nft) = sin(€t), can also be a voltage or
current or field strength. In fact, the familiar
sine wave of ac power comes from the rota-
tional motion of a generator’s field coil. As
the coil passes through the magnetic field in
the generator, the angle between the coil and
the field changes in the same way as our point
moves around the origin. This changing rela-
tionship between the coil and the field creates
a sinusoidal voltage in the coil.

While both sine and cosine waves are gener-
ally referred to as sinusoids, they differ from
each other in an important way. Starting from

t =0, the cosine wave starts at a value of 1 + 0i
and the sine wave at 0 + i. Other than starting
at different values, the waves are identical. The
cosine wave describes the real coordinate and
the sine wave describes the imaginary coordi-
nate.

You can also think of that difference in starting
value as a difference in angle, in which the sine
wave is 11/2 radians (90°) ahead of the cosine
wave. This difference never changes because
both waves are describing the same thing —
constant rotation. The position of a particular
point on the wave is its phase and the amount
of the difference is called the phase angle, 90°
in this case.

This is where the following trigonometric
identities come from: sin® = cos(0 — 90°) =
cos(0 —7/2) and cosb = sin(0 + 90°) = sin

(6 + m/2). Many, many more such relation-
ships between sine and cosine waves become
obvious (or at least more understandable)
when viewed from the standpoint of rotation
and the unit circle.

Polar Notation

So far we have used the rectangular form for
the coordinates of our moving point: x + i y. In
most engineering technical literature, the letter
Jj is used instead of i to avoid confusion with
current and from here on in the column, we’ll
do so, as well.

Rotation
with Time

Coordinates of the point's position:
[cos(2Trft), i sin(21rft)]

0
Amplitude

QS1307-HORO1

Figure 1 — The sine wave at right shows the y-axis coordinates of a point revolving around

the origin, shown at left.
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Figure 2 — Mounting a light on a spinning wheel and carrying it across a darkened room edge-on to

the viewers is an effective way of demonstrating the link between rotation and sinusoids.
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Figure 3 — A
phasor diagram
showing a filter’s
input signal Viy =
|Vinl £0 and output
signal Voyt =
|VOUT| Zo with the
input signal being
the reference for
phase angle. The
frequency for the
signals is = 2xf.

\
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\

Real Axis

V|\ (reference)

Next is the form that you may have already
learned (or will learn!) for your Extra class
exam and that is the polar form in which the
coordinates take the form of a radius and an
angle: r Z0. Polar form is read “r at (an angle
of) theta.” Using polar form coordinates for a
point on the unit circle is easy because they’re
always 1.20. If you are describing the point’s
position as it whirls around the circle, you can
use the equation for angular frequency we fig-
ured out earlier and the coordinates become
1£(2xft) = 1 4(wt). So this particular method
is a good shorthand way of describing what
the moving point is doing.

Introducing the Phasor

When dealing with RF signals and circuitry,
it’s often true that the frequency of the signals
doesn’t change. Think of an RC low-pass fil-

ter, for example: the input signal Vpy sin

(ot + 0) and output signal Vo sin (ot + @)
have the same frequency, even though their
amplitudes are different by the ratio of
Vour/Vin and they are offset in phase by o.

Assuming the same frequency for both signals,
our polar form can now be simplified to V.Z ¢
where ¢ is just the phase angle between a sig-
nal and some reference signal or phase. The
input signal to a circuit is usually the reference
for measuring phase differences.

Hey, guess what? V£ ¢ is a phasor! A pha-
sor is just a complex number that represents
the amplitude and phase of a sinusoid and the
V £0 polar notation is just convenient mathe-
matical shorthand. Phasors are a type of vec-
tor — quantities that have both a magnitude and

If you are having trouble visualizing
how the vigorous circular motion of

a point translates into the smooth
undulation of a sine wave, Figure 2
illustrates a demonstration that may
help: Take the front wheel off of a
bicycle and tape a battery-powered
light to it so you can see the light
from the side of the wheel. In a large
room, have a friend hold the wheel,
turn on the light, and give the wheel a
gentle spin — say about one revolu-
tion per second. Turn off the room
lights and have the friend walk slowly
and steadily across the room with the
wheel edge-on to you about 10 or

20 feet away. The up-and-down
motion of the light stretched out
across the room traces out a sinu-
soid! (Note to license exam instruc-
tors — this is also a good way to
demonstrate the relationship between
frequency and wavelength by chang-
ing the wheel’s spin rate as you walk
across the room to represent a signal
traveling at the speed of light.)

a direction. In the case of V£ ¢, the magni-
tude is [V| and the direction is the phase angle,
¢, so the more cumbersome name “phase vec-
tor” was shortened to “phasor.” (As a vector, a
phasor is often shortened even further and
written as a single bold letter, such as V or L)

If our original sine wave is the reference sig-
nal, the phasor describing the sine wave is
V£0 and the cosine wave is V.Z-90° or
V./-n/2. Remember, the frequency is as-
sumed to be the same for both signals, whether
60 Hz from the power grid or 14.200 MHz on
20 meters. Figure 3 shows a phasor diagram
for the signals at the input and output of a filter.

There is a final way to describe the signal —
the exponential form in which it is represented
as V ¥, This form comes from the mathemat-
ics behind Euler’s equation? in which the coor-
dinates of our point are miraculously shown to
be equivalent to e/ = cos 0 + j sin 0. The seri-
ous and beautiful math? behind this equation
lies at the heart of much of electrical engineer-
ing and leads to the jaw-dropping Euler’s iden-
tity: e/ = —1 which unites the two most widely
used transcendental numbers (e and 7), imagi-
nary numbers (), negation and unity. Not bad
for a point moving in a simple circle, huh?

2Nahin, Paul J., Dr. Euler’s Fabulous Formula:
Cures Many Mathematical llls (Princeton
University Press, 2006).

3In his Lectures on Physics, physicist Richard
Feynman characterized the equation as
“our jewel” and “one of the most remark-
able, almost astounding, formulas in all of
mathematics.”
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Hints & Kinks

Steve Sant Andrea, AG1YK, hk@arrl.org

Keeping Cool, Keeping Quiet
and Keeping Covered

Taking the Heat

Frequently, I find myself replacing final tran-
sistors in a rig in which they’ve been re-
placed before. I usually find far too much
heat sink compound (HSC) between the
transistor and the heat sink. I can only as-
sume that the person who replaced the parts
saw no visible sign of HSC and so made
sure that the newly installed set had more
than enough to do the job. Unfortunately, the
extra compound acts as a thermal insulator,
inhibiting heat transfer.

How is that possible, you ask? There are
three reasons:

® Metal to metal contact transfers heat far
better than any HSC.

mThe HSC is only needed to fill in the air
gaps between the component and the metal
heat sink.

® The air gaps we’re trying to fill are small,
invisible imperfections in the metal surfaces.

The HSC is not supposed to take the place of
metal to metal contact. Its purpose is to fill
the air gaps between the metal surfaces with
something that transfers heat better than air
does.

In a perfect world, if we placed two pieces
of metal together, they would have no air
gaps between their surfaces. This level of
smoothness can be achieved, but machining
and polishing surfaces to such a high level of
smoothness is expensive. An interesting side
note is that, when two surfaces are machined
that smooth and attached together, they al-
most become one. The surfaces, over time,
begin to share electrons forming a bond that
is extremely difficult to separate.

In our real world of electronics, this never
happens because transistors and heat sinks
aren’t machined that precisely so there are
limited points of metal to metal contact be-
tween any transistor (or resistor) and the
metal heat sink surface and this limits heat
transfer. The other areas are air-filled gaps
that form a thermal barrier, similar to double
and triple glazed windows.

The best way to increase the heat transfer in
these areas is by filling them in with HSC.
Metal to metal contact points are far better at
transferring heat than the HSC so it is very
important to keep the use of the compound to
a minimum. Use just enough HSC to fill the
gaps but not so much that it interferes with
the metal to metal contact. When HSC is ap-
plied correctly, the best possible heat transfer
between the two metal surfaces will occur.

Using too much compound “floats” the tran-
sistor or resistor above the metal heat sink.
While better at transferring heat than the
same distance of air, it is far worse than con-
tact points actually touching, metal to metal.

The best way I've found to apply HSC is to
put a small amount of it on a finger and
swipe it across both the component and the
heat sink. If I see ridges I’ve applied too
much so I clean my finger and wipe the sur-
face again until I see no excess compound
(see Figure 1). At that point, the transistor/
resistor is ready to mount to the heat sink.

When tightening the parts, if any HSC is
forced out from between the two surfaces,
there’s too much HSC. The parts should be
removed, cleaned and a thinner coating of
HSC applied again.

Figure 1 — Here are three different levels of HSC on an aluminum bar. Number 1 is a big
blob that will inhibit heat transfer. Number 2 is a big smear (sometimes looks like ridges),
which is better but still too much for good heat transfer. Number 3 shows a correct application
where the HSC is almost invisible. [Phil Karras, KE3FL, photo]
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A good rule of thumb is, since you can’t see
the air gaps you're trying to fill you
shouldn’t be able to see the HSC filling them
either! In other words, using the minimum
amount of HSC, and not a big blob, will pro-
vide better heat transfer performance. — 73,
Phil Karras, KE3FL, 3305 Hampton Ct,
Mount Airy, MD 21771-7201, ke3fl@arrl.
net.

Flame Soldering

Recently, I was soldering some wire and
wire lugs and my soldering iron was not get-
ting hot enough. I couldn’t finish the job
properly. I thought about what I had avail-
able that might help. I ended up using a
small candle. It took less than a minute to
complete the job. The wire and wire lug both
became hot and the solder flowed smoothly
forming a good solder joint. Some of the
plastic on the wire did melt and there was
some soot that needed to be sanded off. If
you’re ever stuck in a situation where your
iron won’t do the job or is not available at all,
try this method. — 73, Walter Schoenbach,
WBSFEC, 7263 Sandy Beach Dr, Waterford,
MI, 48329, wb8fec @att.net.

Repairing the 1C-27/37/47
Squelch

Back in 2009, I submitted a hint about re-
placing the defective and obsolete volume
control pot in an Icom IC-37A transceiver
with an outboard unit.! A ham friend of mine
had Icom service replace his bad volume
control in the 1990s. Recently, when his
squelch control failed, he asked me for help
repairing it.

The squelch control circuit is a “different ani-
mal” from the volume control. Where the
volume control is a single 10 k€ control, the
squelch circuit uses two 10 k€ pots ganged
together. One 10 k€ ganged pot section con-
trols IC1’s squelch gate circuitry. The set
point of this pot is critical. The second 10 kQ
ganged pot section simply sets a balance level
between the squelch gate circuit’s two buffer
amplifier stages in IC2. I found this setting is
not critical and used that information to re-
place the second pot with a fixed resistance.

1Tony Bogusz, WOMT, “Help Your Icom
IC-27/37/47 Regain lts Voice,” QST, July
2009, p 56.



Figure 2 — A bottom view of the transceiver showing the locations of the J3 and J4

connectors. [Tony Bogusz, WOMT, photo]

Figure 4 — A top view of the transceiver showing the mounting location for the squelch pot.
The shaft extends through the case and a knob on the outside permits adjustment of the
squelch level. [Tony Bogusz, WOMT, photo]

Begin the modification by finding the J3 and
J4 connectors on the bottom board of your
radio (see Figure 2). After unplugging them,
use a small pair of diagonal cutters to clip all
five wires from the original squelch control’s
daughter board. These are the yellow and
brown wires going to J3 and the blue, green
and black wires going to J4.

To find the correct set point for proper mini-
mal squelch I connected two 10 kQ trimpots
in place of the originals. After some experi-
mentation, I found that 7.6 kQ was the mini-
mum setting (for both pots) for good squelch
action. Using Ohm’s Law for parallel resis-
tances, I determined that a parallel combina-
tion of 100 k€2 and 8.2 kQ % W resistors can

J3 J4
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H S c
2 3 Black g
s o o o
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10 kQ 174 W
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Figure 3 — The schematic diagram of the
squelch modification.

replace the pot for IC2. I put these parallel
resistors (Rp) inside of some shrink tubing.

Connect everything as shown in Figure 3.
The R;, is connected to the green and blue
wires of J4. The parallel resistors inside the
shrink tubing fit nicely tucked behind the
front panel of the radio. J4’s black wire con-
nects to the ground end of the new squelch
pot, P. J3’s brown wire connects to the wiper
and its yellow wire to P’s high resistance end.

If you want to stay with a trimpot for the
new squelch control, a dab of silicone RTV
will secure it to the top circuit board near the
reset switch and scanning select switch bank
under the snap cover (see Figure 4). If you
want use an external knob to set the squelch,
you can use a pot with shaft mounted on
double stick tape with more RTV to secure
it. The best location for this is where the op-
tional voice synthesizer would normally
mount. Be sure you don’t short the metal
body of the control to the legs of the IC just
to the front of this location. Careful position-
ing of the double stick foam tape will pre-
vent a short circuit. You will need to splice
an extension from the black, brown and yel-
low wires to go the extra distance. Insulate
and secure these connections well.

Squelch operation employing the single pot
and fixed resistance is both smooth and reli-
able. No degradation of receive sensitivity or
squelch action was noticed when using the
fixed resistance for the IC2 buffer-follower
amplifier circuit.

If you already did the volume control modi-
fication from my 2009 hint, you can prob-
ably fit two controls in the voice synthesizer
area, but it’s going to be crowded. It may be
better to save that area for the more often
used volume control replacement and use
the reset switch location for a less often used
squelch trimpot. In any case, your radio
should now be good for another 25 years of
faithful service. — 73, Tony Bogusz, WOMT,
10536 S Coyote Melon Loop, Vail, AZ
85641-2593, wi9mt@arrl.net.

Dollar Store Key Cover
Here is a great idea that I thought I would
pass along to CW enthusiasts. If you are like
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me, being a 100% CW operator, your key,
paddle or bug, is usually one of the most im-
portant items in your shack. Vibroplex and
other dealers offer dust covers to protect and
preserve these investments, but such com-
mercial dust covers cost $50 or more. After
spending $200-300 on a key, $50 doesn’t
seem like much to spend to protect these
high quality keys but I found this inexpen-
sive and effective alternative.

I'love to visit my local dollar stores. On one
visit, in the office supplies section, I came
across a transparent plastic office basket. It
seemed lightweight and sturdy, and the per-
fect size to cover an entire key. So, for a few
dollars, I purchased three of them.

Figure 5 — This small trapezoidal shaped
plastic bin is inexpensive and can be easily
modified to protect your key or paddle from
dust, dirt or spills. [Bill Parker, KA3IXF, photo]

I set the office basket next to my paddles and
estimated where to cut out for the paddles
and the cable. I performed the cuts in the
plastic with a box cutter knife. The plastic
cut easily.

This office basket was the perfect size and is
very attractive (see Figure 5). They can be
purchased in a number of different colors
and sizes. They keep the dust off the key
while adding a bit of color to your operating
table. — 73, Bill Parker, KA3IXF, 3314 Old
Capitol Trail, Apt K12, Wilmington, DE
19808, wwjp123@comcast.net.

SteppIR Storm Safety

With the unusually high amount of rough
weather experienced in North America this
past year, SteppIR antenna owners may want
to start taking an extra step of caution to
minimize potential storm damage. When the
antenna is not in use, retracting the tapes to
the “Home” position could help minimize
the probability of tape damage from exces-
sive flexing of the fiberglass tubes during
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high wind conditions. This also minimizes
the antenna’s attractiveness to lighting
strikes.

As a reminder of antenna status, prior to ap-
plying RF power, I use homebrewed “mem-
ory aides” fabricated by a call sign badge
engraver typically found at hamfests (see
Figure 6). Each of the two placards consists
of two engraved call sign badges glued back
to back. Simply flip the placard over when
changing the antenna “Home” status to re-
flect the current tape position. The second
plaque is used as a reminder for any other an-
tennas that may have also been disconnected.
Assigning different colors to the signs can
help identify antenna status at a mere glance
and from a greater distance. — 73, Don
Kasten, N4DK, 2056 Six Branches Dr;
Roswell, GA 30076-3029, nddk @arrl.net.

Handheld PTT

For those of us that don’t use VOX, and
would like a PTT switch remote from the
rig, the following handheld PTT switch
might be of interest. My idea was to come
up with an inexpensive handheld device that
would provide both momentary and on-off
PTT capability in one unit.

From RadioShack I obtained a momentary
switch with a black top (part number 275-
0609), a SPST on-oft switch with a red top
(part number 275-0011) and a shielded

6 foot cable with ' inch mono plug on one
end and stripped wires on the other (part
number 42-2434). [You may need a different
connecter to mate with the accessory PTT
jack on your rig. Consult your manual. —
Ed.] Parts from the hardware store included
two 1 inch PVC caps, PVC cement and 5
minute, two part, epoxy cement.

1 drilled two 76 inch holes in the dome of
one cap to accommodate the switches and
one % inch hole in the dome of the other to
accommodate the cable. I then installed the
switches into the holes using epoxy because
there was no room to secure them with the
supplied washer and nut. I then wired the
two switches in parallel, ran the stripped end
of the cable through the PVC cap and sol-
dered the two leads to the switches. I tied a
knot in the cable to provide strain relief
where the cable exits the PVC cap.

Tused PVC cement to join the two PCV caps
together to complete the project (see Figure

ANTENNAS
NOT

CONNECTED

Figure 6 — Signs

like these can help
you keep track of the
status of your SteppIR
and other antennas.
[Don Kasten, N4DK,
photo]

Figure 7 — The completed PTT switch fits
nicely in the palm of your hand. The black
button functions as a regular PTT while the
red button is a push-on, push-off type for those
long ragchews. [Thomas Nolan, W3EX, photo]

7). [The PVC cement will permanently at-
tach the caps. Before sealing the ends, in-
spect the solder joints and test both switches
to make sure they are working properly. —
Ed.] The mono plug end of the cable plugs
into the breakout box that connects with the
accessory jack on my rig. The interface to the
PTT input on your rig may vary.

The switch unit fits comfortably in my hand.
Depending on the nature of my contact, I use
my thumb to activate either the momentary
or on-off switch. — 73, Thomas Nolan,
W3EX, 624 Store Rd, Harleysville, PA
19438-2718, w3ex@arrl.net.

“Hints and Kinks” items have not been tested

by QST or the ARRL unless otherwise stated.
Although we can’t guarantee that a given hint
will work for your situation, we make every effort
to screen out harmful information. Send techni-
cal questions directly to the hint’s author.

QST invites you to share your hints with fellow
hams. Send them to “Attn: Hints and Kinks” at
ARRL Headquarters, 225 Main St, Newington,
CT 06111, or via e-mail to hk@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number and e-mail
address on all correspondence. Whether you are
praising or criticizing an item, please send the
author(s) a copy of your comments.



Staying the Course

Amateur Radio operators recount their experiences
at the 2013 Boston Marathon.

The Boston Marathon Amateur
Radio Communications Team

More than 200 Amateur Radio operators
participated in communications for the 2013
Boston Marathon. Though Marathon partici-
pants, volunteers and attendees have dealt
with challenging situations in the past, this
year’s event will be remembered for the
bombings that took place at the finish line.
In the face of this heinous act, paid first re-
sponders along with American Red Cross
medical volunteers and Amateur Radio op-
erators performed magnificently.

Grace Under Pressure

The bombings presented a frightening and
potentially chaotic situation, but the ham vol-
unteers present were up to the challenge.
“Within minutes, cell phone systems became
overloaded, making it difficult to place phone
calls and send text messages,” said Steve
Schwarm, W3EVE, Amateur Radio Course
Communication Coordinator for the Boston
Marathon. Steve, who is also associated with
a consortium of clubs and groups known as
Marathon Amateur Radio Communications
(MARC), noted that Amateur Radio opera-
tors performed communication duties admi-
rably under duress to ensure the safety of
others, as well as themselves. “No Amateur
Radio volunteers were injured on the course
in this terrible act,” he said.

Paul Topolski, WISEX, Amateur Radio
Finish Line Coordinator, was at finish line
Net Control when the first bomb went off
only 400 feet away. “We heard the explo-
sion. I poked my head outside to confirm
what I thought it was and saw the white
smoke,” he said. “We commenced a roll call
of all ham operators and medical tents.
Massachusetts State Police authorities ini-
tially ordered us to lock down and post a
ham for security watch outside the net con-
trol trailer.”

Following the explosion and roll call, the
team began pulling together updates and sent
the information via the Massachusetts
Emergency Management Agency Web-
Emergency Operations Center (EOC) soft-
ware tool and provided updates via Amateur
Radio. Shortly after that, both Boston Police
and Massachusetts State Police gave the
order for the tent area to be evacuated, at

Net Control with all repeaters active. [Bruce Tinkler, N9JBT, and Nick Weber,
W3BER, photo]

which time three amateur operators were re-
deployed to the Boston Marathon Course
Net Control Center.

Flexible Resources

For some amateurs at the finish line, their
roles changed at the discretion of the medi-
cal people they were shadowing. For exam-
ple, Mike “Sparky” Leger, N1YLQ, who
had paramedic training as an on-call fire-
fighter for the Acushnet (Massachusetts)
Fire Department, not only continued his
Amateur Radio communications duties, but
was asked to shadow one of the medical co-
ordinators and helped treat wounded people
at the discretion of the medical coordinator.

“The person I was shadowing asked me to
contact the other medical tent via ham radio
because they couldn’t do it in other ways.
This happened numerous times during the
incident,” Mike said.

The ARRL’s Chief Operating Officer,
Harold Kramer, WJ1B, was initially as-
signed to the medical group at the finish line.
“I was assigned to shadow Boston Marathon
Medical Director Chris Troyanos and relay
messages between him and the Course
Communications team,” he said.

Harold was in Medical Tent A, right near the
finish line, when the blasts went off. *“ The
medical tent already had hundreds of doc-
tors, nurses and other medical professionals
attending to injured runners,” he said. “All of

the Amateur Radio operators on the scene
continued to support communications. A
few minutes after the blasts, all non-medical
workers were asked to leave the tent so the
medical professionals could have room to
work. At that point, net control asked me to
report to the bus communications trailer
where I helped by providing communica-
tions back to net control. We were then told
to evacuate the area and hand over all the
communications to the first responders. Our
folks did well and hung in there when
needed in the most crucial moments.”

Transportation and Shelter

After the bombings occurred, First Aid sta-
tions were consolidated to pool runners for
pick-up and to keep them warm and hy-
drated. At the Heartbreak Hill First Aid sta-
tion, amateur operators had a complete base
station setup, including a computer, and
were prepared to handle health and welfare
traffic as required. Several shelters were set
up along the route at churches and schools,
and Amateur Radio operators from First Aid
stations that had been secured went to those
shelters to provide communications until
runners were moved out of those locations.

Rob Macedo, KD1CY, Eastern Massachusetts
ARES Section Emergency Coordinator, said,
“My role at the request of Steve, W3EVE,
was to shadow Kandi Finch, the Medical
Coordinator for the Red Cross. It was a chal-
lenging position, but all organizers on both
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the Amateur Radio side and Red Cross side
said coordination went well during normal
race conditions and particularly after the
bombings. Kandi wanted First Aid stations
collapsed into enhanced medical tents that
had heat and more supplies. At one point, |
had her talk third party to everyone on the
frequency to assure medical coordinators
along the route that instructions were indeed
coming from her. This was especially impor-
tant given the fact that medical supervisors
were unable to call her directly due to the cell
phone overload issues.”

Don Rolph, AB1PH, was stationed on one
of the buses, which happened to be stopped
at one of the First Aid stations when he
heard the report about the bombings. “Net
Control requested all radio traffic stop until
further notice,” Don said. “About 15 minutes
later, Net Control directed the buses to meet
at the Boston College law campus in
Newton. The bus I was on diverted to pick
up runners who were stranded without shel-
ter in cold conditions, and returned them to
the Boston College law campus. At that
point, approximately five vans and three
school buses had arrived at that location.

“By about 5 pm, all known stranded runners
had been picked up and the buses and vans
were put on standby,” Don continued. “At
the peak of our effort, there were approxi-
mately 275 runners in Memorial Hall on the
Boston College law campus. By about 6:15,
the number of runners in shelters had re-
duced to about 75, and the police determined
that they should be moved to St. Ignatius
Church on the Brighton town line, where
buses would then enter Boston for drop off
under police escort. Vans were demobilized
at about 6:30 pm.”

Don noted that a significant number of run-
ners needed shelter due to the terrorist inci-

dent stopping the Marathon and that
Amateur Radio was the only reliable com-
munications supporting the buses. The buses
were a critical emergency resource in the
outer ring of the event where runners were
stranded, and Don commended course Net
Control for doing an excellent job.

Hats Off to Net Control

At course Net Control, which was away
from the bombings, ham operators con-
trolled their nets calmly, professionally and
with an appropriate level of urgency. Over a
dozen amateurs at the Net Control center an-
nounced messages and kept track of changes
along the course route as required. Net
Control Center Coordinator, Karen Brothers,
K1KEB, kept in constant contact with the
Massachusetts Emergency Management
Agency (MEMA), where Terry Stader,
KAS8SCP, was stationed. Terry became the
MEMA point person at the state EOC, sort-
ing out the sheltering plan and reception
centers for runners, as well as the subsequent
transport of runners from shelter locations
and assisting with direction on buses and
MBTA train operation.

Jim Palmer, KB1KQW, one of the net con-
trols at the Net Control center, said nets dou-
bled up on operators to allow one person to
operate the radio while the other logged pri-
ority calls and ambulance requests, thereby
creating a more efficient operation. The net
Jim was running also provided a link be-
tween the Marathon course and the Ameri-
can Red Cross Cambridge facility, which
was staffed by Amateur Radio operators Lou
Harris, N1UEC, Frank O’Laughlin, WQ10
and Dan Howard, K1DYO.

Several young Amateur Radio operators
from the Clay Center Amateur Radio Club,
WICLA, in Brookline, Massachusetts sup-
ported Net Control both as direct net control

operators and runners for the operation. This
provided a tremendous learning opportunity
for these young operators both from an
Amateur Radio perspective and an overall
learning perspective.

Many amateur operators who volunteered
along the marathon route praised Net
Control’s support after the bombing. David
Wihl, KB1VEG, stated, “Net Control did an
awesome job. The workload was busiest
after 7 hours on the radio and didn’t let up
for another couple of hours.”

Steve Schwarm, W3EVE, said, “Despite the
total lack of warning in this situation, ama-
teurs followed a creed I've preached since
the 9/11 terrorist attacks and the mutual aid
response to those attacks: ‘blessed are the
flexible for they will not get bent out of
shape.” Amateurs on the course did what they
had to do to assure their own safety and run-
ner safety working with the Red Cross medi-
cal people. They did an outstanding job and I
was told so by Red Cross organizers as well.”

Stories From the Course

Amateurs from across the course relayed
stories of their experiences. Eric Falkof,
KI1NUN, told of his experiences at the en-
hanced First Aid station near the Newton
City Hall. “We kept stopping runners, who
now were more likely ‘fast walkers,” and
brought them to the tent where they waited
and were given best comfort,” he said. “We
had a propane heater to keep our tent warm.
From the stop order to the end of the inci-
dent, we had about 25 or so people needing
transport and there were 150 total runners at
the Newton City Hall, which was set up as a
temporary shelter.”

Alan Galster, KF2TF, was at a water station
in the course area but near the finish line
when he heard the explosions. A runner went

i

Kandi Finch, Red Cross Medical Coordinator, gives instructions to Rob

Macedo, KD1CY, to pass along to all First Aid stations on the course

after the bombings occurred.
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Young amateurs from the Clay Center Amateur Radio Club supporting
Net Control. [Bruce Tinkler, N9JBT, photo]



Nick Weber, W3BER, and Ed Gustat, W1FBI, running Net Control as Jim Palmer, KB1KQW,
and Marek Kozubal, KBINCG, look on. [Bruce Tinkler, N9JBT, photo]

down at their station just after this occurred.
With all ambulances being prioritized to
those wounded by the bombings, Alan, a
Registered Nurse (RN), was able to get
nearby Boston Police officers to take the run-
ner to the nearest First Aid station for treat-
ment. Alan then was redeployed to the last
First Aid station on the course where he uti-
lized both his medical treatment and
Amateur Radio skills to help Red Cross and
public safety personnel to clear out their first
aid station of patients within 30-45 minutes.
“I can’t say enough good things about the
Massachusetts State Police, Boston Police,
EMS and Red Cross” Galster said.

Tim Carter, W3ATB, gave many of his
thoughts from his First Aid station location
on the course. His complete story can be
read at http://w3atb.com/66-boston-
marathon-2013-bombs-carnage-and-
amateur-radio-operators.

ARES Involvement

From an ARES perspective, a heightened
state of awareness on the Boston Marathon
event is typical, but within 15 minutes of the
bombings, Eastern Massachusetts ARES
Assistant Section Emergency Coordinator
Carl Aveni, N1FY, issued an ARES Stand-
By and requested that amateurs give avail-
ability for the next 24 hours. Within minutes,
30 amateurs made themselves available.

According to a report filed by Ed Caron,
KAI1RSY, Acushnet Emergency Manage-
ment Communications Officer and South
Shore Massachusetts ARES District
Emergency Coordinator, the ARES sub-re-
gional command center, call sign WAIEMA,
at the Emergency Operations Center in

Acushnet, Massachusetts, was utilized as a
control point to obtain critical situational
awareness of the rapidly changing situation
and to monitor resource nets. A total of five
Amateur Radio operators deployed to this
facility. An ARES resource net was called
on the 147.18 Bridgewater repeater with
Byron Piette, K1 YCQ, as net control. Eleven
stations checked into the net.

Carl said of the support that was received,
“We have amateurs within ARES who can-
not get directly involved in the Marathon
event, so we have a process by which we
have them monitor in case of a situation like
what occurred at the Marathon this year. That
system paid off and facilitated a rapid re-
sponse to our request for additional support.”

The terrorist attack on the 2013 Boston
Marathon will not be forgotten. Amateur
Radio played a critical role in communica-
tions to support runner safety on the course
when the marathon was stopped, to help co-
ordinate and shut down activities on the fin-
ish line and to support medical personnel
until first responders had the situation fully
contained. While there will be lessons
learned to improve Boston Marathon opera-
tions further from an Amateur Radio per-
spective, it is clear that Amateur Radio
remains an important resource for this large
and popular event. Thanks to all who per-
formed so admirably that day. — Steve
Schwarm, W3EVE, Paul Topolski, WISEX,
Rob Macedo, KDICY

VOTEN
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New Products

QHtenna Parabolic Dish Kits

The creator of the QHtenna turnstile antenna
is now offering an aluminum mesh parabolic
dish antenna kit in two sizes, aimed primarily
at the 1296 MHz EME market. The 8 foot
(2.2 meter) dish weighs 16 pounds, while the
12 foot (3.6 meter) dish weighs 22 pounds.
The dish comes ready to assemble. The ribs/
trusses are built, and you mount them to the
hub and apply the mesh with tie wraps. No
drilling is required; the only tools needed are
a Phillips head screwdriver, a ¥is inch wrench
and a pair of snips. Approximate assembly
time is said to be 8 hours. All hardware is
supplied, and the dish mounts to a horizontal
boom from a user-supplied elevation rotator.
A Yaesu G-5500 az/el rotator is said to be
sufficient to rotate the dish. The user supplies
a feed assembly and two 10 pound counter-
balances. The hub has a 1/ inch hole to ac-
commodate the feed support. Both sizes are
UPS shippable. Price: 8 foot dish, $820; 12
foot dish, $1100. For more information, or to
order, contact Lyle Dysinger, N4QH, at
lylendgh @aol.com.

DX Engineering Guy Rings

DX Engineering DXE-GR-5P Guy Rings are
intended for rope guying DX Engineering,
Hustler, and other brands of aluminum tubing
vertical antennas, as well as the DX Engin-
eering telescoping fiberglass and aluminum
tubing kits. The guy rings feature smoothed
holes with no sharp edges, intended to protect
your directly threaded ropes. Six s inch diam-
eter attachment holes allow guy ropes to be
spaced for three or four way guying systems.

The devices are made from the same black

UV resistant, glass-reinforced poly-resin mate-
rial found in DX Engineering’s wire antenna
kits and antenna insulators. The guy rings slide
over their respective tubing size and seat firmly
against the top of the larger tubing section
below. Fits 0.75, 1.0, 1.25, 1.50 and 2.0 inch
OD tubing. Price: $7.95 per set of five. For
more information, or to order, visit www.dxen
gineering.com.
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A Broadband Ham Network
Crosses the Finish Line

A broadband ham network brings long-range video
to the Big Bend 50 Ultra Marathon'’s finish line.

Lynn Jelinski, AG4IU

Big Bend National Park is located north of
the Rio Grande River, which separates the
United States from Mexico. Big Bend, which
is larger than the state of Rhode Island, is a
remote and dramatic wilderness located
within the harsh Chihuahuan Desert.

Each year in the cool weather of January, Big
Bend National Park hosts the Big Bend Ultra
Run, a 50 kilometer (31 mile) marathon that
is limited to 150 runners to minimize environ-
mental impact. Athletes come from around
the world to compete.

The Challenge

To support the marathon, hams from the Big
Bend Amateur Radio Club, the Austin
Amateur Radio Club and the San Antonio
Radio Club established a race control and
safety net on 2 meters. The race net had been
used during previous races and had proved
very effective both for coordination of race
activities and runner safety. However, for the
spectators, something was missing.

The friends and family of race participants
couldn’t watch their runners cross the finish
line because they were cordoned off in an
amphitheater at Rio Grande Village about 10
miles away.

Figure 1 — The equipment used to establish the HSMM-MESH nodes
are the Linksys router, a 12 V battery-powered UPS, signal mirror, com-
pass and leather gloves. [Lynn Jelinski, AG4IU, photo]

The Solution — a Finish Line Cam

A group of hams from the Austin ARC (Joe
Jelinski, KC2KG; Paul Kinney, KD5VRU;
Mitch London, KD5HCYV, and Alan Russell,
KE5DTR) got the idea to deploy a high-
speed multimedia mesh (HSMM-MESH)
network to broadcast a live video feed from
an Internet protocol video camera (similar to
those used in security applications) at the fin-
ish line for spectators gathered in the remote

amphitheater. The network is easy to set up,
battery powered and far less expensive than a
satellite link.

The Equipment

HSMM-MESH nodes are made from readily
available consumer Wi-Fi routers (see www.
hsmm-mesh.org for model numbers that are
supported by the software). No internal hard-
ware modification is needed; it’s simple to re-

Figure 2 — From the left are Mitch, KD5HCV; Joe, KC2KG, and Alan,
KE5DTR, who used a compass to aim the antenna and a signal mir-
ror to confirm the orientation. The antenna is secured with guy wires
attached to 10 inch steel spikes. The cooler is to keep the battery-
powered UPS warm during the night. [Paul Kinney, KD5VRU, photo]

68 July 2013




Figure 3 — Alan Russell, KESDTR (L), and Joe, KC2KG, are looking
out from the HSMM-MESH node location atop Ernst Ridge to the finish
line 9.1 miles away. [Mitch London, KD5SHCYV, photo]

program the router with free software
downloaded from the site. The software con-
verts the standard router to a microwave mesh
node. [A mesh node operates within a mesh
network. Each node in the mesh network can
acquire data from an external device (such as
a video camera) and also relay data acquired
by other nodes. — Ed.] The converted router
will still use the factory transmit power of
about 80 mW.

As the nodes are powered up, the software en-
ables each node to discover other nodes within
range, form network paths and transfer data
automatically.

Two of the nodes, the finish line camera

node and the Ernst Ridge relay node, were in
locations so remote that they didn’t have elec-
tricity. We chose to use lightweight (6 1b)

12 V battery-powered uninterruptable power
supplies (UPS) to power these nodes (see
Figure 1).

The Amateur Radio Advantage

These routers normally deliver only household
distance operation. This is where Amateur
Radio comes in. Some of the 802.11B/G (2.4
GHz) channels overlap the Amateur Radio
bands. If you hold a Technician class or higher
license you may attach an amplifier, antenna
or both to the node to increase its useful range.
Remember, only the operating software (firm-
ware) in the Wi-Fi router is changed to convert
it to a mesh node.

Deploying the Network

Using microwave path analysis software, we
determined we needed two nodes, one for a
9.1 mile path (see Figures 2 and 3) and another
for a 1.8 mile path. For the 9.1 mile path from
Ernst Ridge to the finish line, we used a 24 dB

Finish Line:
9.1 Miles

dish antenna at both locations. For the 1.8 mile
path to the Rio Grande Village, we used a

12 dB omnidirectional antenna paired with a
12 dB Yagi. With these antennas and clear sig-
nal paths, we didn’t need an RF amplifier.

Network Performance

Thanks to careful placement of the nodes,
good antennas and the low RF noise floor at
Big Bend National Park, we were able to

get 100% copy. We placed backup batteries
at each remote node in case we needed them,
but the original batteries lasted for the entire
10 hours of the race. The batteries powering
the video camera lasted for 6 hours and
needed to be changed during the race.

Prior Planning and Testing Payoff
Our group spent many of our Digital
Wednesday meetings planning the operation.
We studied topographical maps, tested the
nodes and checked the cold-temperature per-
formance of the batteries. Having planned the
antenna locations, we performed a microwave
path analysis of the terrain to see how reliable
the paths would be.

Once at Big Bend we validated our planning
with on-site testing. We set up the network,
checked antenna stability and battery integrity
2 days prior to the event. In preparation for
the event each of us had climbed Ernst Ridge
with heavy backpacks at least three times,
clawing for handholds in the rocks while hop-
ing the temperature was too cold for scorpi-
ons and rattlesnakes. Each ascent was the
equivalent of climbing 400 stairs.

Hot Wash-up

It was dark by the time the final runner, who
was by then a walker, hobbled across the fin-
ish line. Under the light of the stars we re-

Figure 4 — Paul Kinney, KD5VRU, adjusting the video display and deal-
ing with the bright Texas sun. [Joe Jelinski, KC2KG, photo]

viewed what went well and what could be
improved.

The major glitch of the event was that we un-
derestimated the intensity of the setting Texas
sun. It was so bright that it overpowered the
video projector. Despite our having erected a
canopy over the screen, using a projection
screen with a highly reflective surface and a
high-powered projector, the finish line video
projection was hard to see (see Figure 4).
Next year we will use a TV screen or a CRT
to display the live video feed.

Next Year — Audience Cam

Spectators loved seeing their runners cross
the finish line, but the runners themselves
didn’t hear the cheers or share in their exhila-
ration. Next year we plan to place a second
video camera in the audience — an “audience
cam” — so we can provide a live video feed
to the athletes at the wilderness finish line.
HSMM-MESH is up to the task!

Joe Jelinski, KC2KG; Paul Kinney, KD5VRU;
Mitch Lodon, KD5HCV, and Alan Russell,
KES5DTR, contributed to this article.

Lynn Jelinski, AG4IU, an ARRL member, was
first licensed in 2000. Lynn and her spouse,
Joe, KC2KG, were members of the East Coast
Waterway Net during their 11 years operating
maritime mobile. Lynn helps universities write
grants for research funding. Lynn and Joe can
be contacted at 6406 Hopkins Dr, Austin, TX
78734, ke2kg@earthlink.net.
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2012 Simulated Emergency Test Resulits

As if an earthquake and a solar flare aren’t enough,
this year’s SET included a plague.

Steve Ewald, WV1X

Congratulations to everyone who took part in
the 2012 ARRL® Simulated Emergency Test
(SET). It was an exceptional opportunity to
showcase and test the ability of Amateur
Radio operators to provide communications
when and where the need arises.

The following written summaries are only a
small portion of the total effort that has made
the SET a successful annual tradition across
the country. These stories — and the many sta-
tistical reports that follow in this article —
help to demonstrate your overall commitment
to disaster communications as an individual
Amateur Radio operator and the team efforts
of the wider community. It also represents
SET efforts by all who are active members and
leaders of the ARRL Field Organization,
ARES® RACES, SKYWARN, National
Traffic System (NTS) and many other allied

groups.

Simulated Earthquake in
Madison County

Tim Holland, KK5H, EC, Madison County

This year’s SET was conducted by the
Madison County (Alabama) ARES organiza-
tion in cooperation with the Madison County
Emergency Management Agency (EMA)
and simulated an earthquake near Gunters-
ville Dam that threatened flash flooding

of the Tennessee River. The earthquake re-
sulted in loss of power for the entire county
due to inspections of the dam and the nearby
Browns Ferry Nuclear Plant. As a precaution,
overpasses and bridges were closed until in-
spections could be completed. Public commu-
nications services were extremely limited and
unreliable.

The scenario resulted in the need to evacuate
the river communities. The EMA requested
communications to assist in facilitating evacu-
ations. The National Weather Service re-
quested the activation of SKYWARN. The
American Red Cross requested communica-
tions assistance for three shelters. Requests for
communications support came from local fire
departments, police departments, hospitals and
several community volunteer organizations
throughout the county.

Six nets were activated to support the traffic
demands including a digital net to pass infor-
mation among the shelters. Forty-seven Ama-
teur Radio operators participated in the SET
serving 16 agencies in 10 communities.
Twenty-nine written formal messages were
passed among the served agencies including
the Alabama Net. The SET duration was

3.5 hours.

Initial feedback from the served agencies has
been very favorable. A few new things were
tried this year, such as multiple categorical
nets including a digital net. Our after action
feedback yielded productive discussions and
actions about what worked well and what
needs improvement. The Madison County
ARES team was pleased with the operation
and looks forward to implementing the lessons
learned from this exercise to improve our sup-
port to the Madison County EMA and its
served agencies.

Bubonic Plague is Focus of SET
Irona Higgins and Alton Higgins, WAVFZ,
EC, Towns County, Georgia

This year’s “National Preparedness Month”
was concluded with a SET, sponsored by the

ARRL. In Towns County, Georgia, the
Mountain Amateur Radio Club (MARC), in
association with the Towns County American
Red Cross Disaster Action Team (DAT) and
various county agencies (EMS, E911,
Sheriff’s Office, Health Dept and Chatuge
Regional Hospital) simulated an outbreak of
bubonic plague.

The “test” was meant to determine the ability
and effectiveness of Amateur Radio operators,
County Red Cross members and county agen-
cies to respond to a situation where a “pan-
demic” might occur. The drill also simulated a
condition where virtually all telephones (in-
cluding cell phones) and many standard emer-
gency radio communications systems were out
of service.

Should any disaster, either manmade or an act
of nature, occur that results in the loss of con-
ventional communications, Amateur Radio
Operators are trained and equipped to provide
emergency communications, from both fixed
(base) or mobile radio stations. As members of
both MARC and the Georgia Amateur Radio
Emergency Service, these licensed hams have
equipment that can not only reach radio
“dead” spots within the county, but many also
have equipment capable of sending traffic —
or radio messages — to anywhere in the
world.

Utilizing emergency power (generators, batter-
ies, solar power, etc) and the Bell Mountain
repeater, messages can be sent to most areas in
Towns County. Traffic that needs to be sent
out of the county to FEMA and Homeland
Security, is sent with higher power radio sys-
tems maintained by members of MARC.

2012 SET Top Ten

Section Points Section Points
ARES Activity Section/Local Nets

Alabama 7032 Alabama 2618
Georgia 6606 Connecticut 2454
Ohio 3785 Wisconsin 1352
Wisconsin 2715 Ohio 1084
Connecticut 2496 Georgia 854
Kentucky 2031 Michigan 630
South Texas 1671 Western New York 624
Southern Florida 1535 New Hampshire 512
Indiana 1083 Tennessee 403
Tennessee 1061 Pacific 392

For an explanation of SET scores, log onto www.arrl.org/public-service-field-services-
forms and click on “SET Score Card.”

Tim Holland, KK5H, and Josh Roberson,WX4JRR, start the 2012 SET at
W4HMC at the Madison County, Alabama, EOC. [Photo courtesy of Tim
Holland, KK5H]
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The Plague

During this year’s Simulated Emergency Test,
two “patients” (Red Cross volunteers) ap-
peared at the Chatuge Regional Hospital with
symptoms that were quickly identified as
being those caused by the “bubonic plague.”

Kathryn Stewart, KA4TEO, located at the hos-
pital, quickly used a handheld transceiver to
access the KI4ENN repeater and notify the
Amateur Radio Net Control Operator Arthur
Mott, WASJFT. Mott notified the Health
Department, the EMS Facility and E911. The
duty officer at the EMS facility notified the
Amateur Radio Emergency Coordinator (EC),
Alton Higgins, WAVFZ, of the incident.
Higgins then activated our emergency net.

Simulating the inability to contact the Sheriff’s
Office, mobile operators David Bubeck,
WAJ4FED, and Duane Ledford, KJ4ACFW, were
dispatched to that facility where they main-
tained a communications link between the
EMS, E911 facilities, the Sheriff’s Office and
the Hospital. Thus, all emergency agencies
were kept in the loop by means of Amateur
Radio.

During the drill, an effort was made by mobile
operators Alton, W4VFZ, and Neal Dover,
KI40OYK, to establish a radio relay link to the
community of Tate City, Georgia. Unfortu-
nately, it was quickly determined that more
than two links were required to reach that
“radio blind spot.” Methods to establish the re-
quired links are being considered.

The drill was completed when the EC sent a
radiogram, by a high powered Amateur Radio,
over the mountains to the North East Georgia
Health System in Gainesville, the central com-
munications point for medical emergencies. In
a real emergency (such as a pathogen or poi-
soning), this facility would then notify the
Center for Disease Control in Atlanta.

Hotwash

The drill was considered a success, but also
provided a “learning tool” for issues that need
to be addressed to insure excellent backup
communications in Towns County. A reliable
communications system was demonstrated
through the combined efforts of the MARC

Steve Smith, KM4CJ, operates the digital
station at the Red Cross Center in Madison
County, Alabama. [Photo courtesy of Tim
Holland, KK5H]

and the local Red Cross chapter, working with
the local emergency agencies such as the EMS
Department, Sherift’s Office, Health
Department and Chatuge Regional Hospital.

For more information about Amateur Radio
and the Mountain Amateur Radio Club, please
e-mail a request for additional materials to
manmtn@windstream.net.

Bexar County SET Evaluation
Erik Rabe, KD5YZU, EC, Bexar County, Texas

Training was the key to the success of this ex-

2013 SET on the Schedule

October 5 and 6, 2013, is the main
weekend to focus on for this year's SET,
although many sections and local
Emergency Coordinators have the op-
tion of conducting their exercises on a
different date if necessary. Please con-
tact your local ARRL Field Organization
leaders to find out specific dates, times
and potential plans for the Simulated
Emergency Test in your area.

ercise from the Bexar County perspective.
The exercise was designed to provide partici-
pants with an opportunity to pass e-mail traf-
fic over the radio through a variety of
methods. Through assessment of those capa-
bilities, participants identified strengths,
weaknesses and future training needs.

While it never hurts to have experienced traf-
fic handlers practice moving message traffic,
it was a pleasure to watch “new”” traffic han-
dlers participating in this exercise. It was grat-
ifying to quickly troubleshoot problems and
return to operations. Bexar County moved
more traffic, by more means, using more
trained operators than ever before.

Solar Flare Scenario
Donald Hinsman, N4VIP, DEC, Santa Fe and
San Miguel Counties, New Mexico

The annual Simulated Emergency Test (SET)
for the Santa Fe Amateur Radio Emergency
Service (SFARES) was held on 10 November
2012 starting at 0830 and ending at 1200.
The scenario was a solar flare that knocked
out many utilities including power and most
landline/cell phone systems in Santa Fe
County. During the SET, power was also lost.
This required SFARES to move to stand-
alone power. Santa Fe County and New
Mexico State EOCs requested SFARES to
perform two primary tasks: Message traffic
relay (locally, in-state and out-of-state) and
local observation reporting.

Message traffic relay was via digital mode
(MT63-500) and voice. Local messages
were received via voice (FM) and tran-
scribed to digital MT63-500. All out-of-state
messaging relied on MT63 and RMS
Express Winlink 2000. All outgoing in-state
messaging relied on MT63 on VHF/UHF
frequencies.

The Santa Fe ARES at the Sheriff’s Posse
Building acted as net control for both voice
and digital modes using the club call sign —
WS5SAEF. There were multiple voice traffic
generators and multiple MT63 traffic genera-
tors/recipients. A special effort was made to
make sure all SFARES members knew how
to use the club’s new FT-857 transceiver.

¥

Reporter Points Section
Points

Ocean Co

ARES Activity

Area

Chenango Co
Onondaga Co

 Piviei Bedford Co
Atlantic Division Lawrence Co
Delaware 224 Jefferson Co
Sussex Co KB3KYH 224 Huntingdon Co
Eastern Pennsylvania 209 gfa."%' Co
Montgomery Co N3FKR 192 air o
Philadelphia AB3EO 17

Southern New Jersey

Cumberland Co
Western New York

Western Pennsylvania

301 Central Division
WX4NJ 160 P
lllinois
NeMHO 141 Will Co N9JH
530 Lake Co K9DRW
K2DAR 302 Kane Co NFOD
WA2PUU 228 Indiana
723 Clark Co NOWSV
KASUDR 238 Vanderburgh Co WB9EFH
KB3QLD 140 Howard Co WONWN
KA3YCB 139 Kosciusko Co AB9ZA
N3OGT 83 Harrison Co WOWXN
N3TN 64 Decatur Co KC9ELU
KA3EJV 59 Whitley Co KA9LHE
Clay Co ABOWB

Wisconsin 2715
251 Racine KBIMMA 1161
118 Dunn Co KBOULF 853
78 Ozaukee Co AB9ON 17
55 Jefferson Co KCOIKI 108
Outagamie Co ABONN 106
1083 Waupaca Co N9TBM 105
301 Rock Co KC9QQO0 100
272 Fond du Lac Co WOGPI 97
12 Pepin Co WBINTO 52
183 Marquette Co KG90G 16
77 D T
76 akota Division
38 Minnesota 240
Washington Co KAGHYR 240
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South Dakota 263 Belmont Co K8JRG 61 Pacific N7CVW 460 N Fulton Co W4UOC 604
West River Area KGOGG 263 Van Wert Co WB8YIH 43 Grays Harbor Co N7UJK 207 Houston Co KJ4QFF 417
Jefferson Co N8CUX 38 Skagit Co N6LB 173 Grady Co KJ4UKR 393
Delta Division Noble Co N8RAF 6 o Eh?mgs((;)o \}7\;14I§|')I(3|:J ggg
Pacific Division olquitt Co
Arkansas Hudson Division Gwinnett WB4QDX 301
Section wide K5KRK  written Nevada 106 Butts Co K3GWK 231
Mississippi 828 Eastern New York 63 Nye Co KC6ILH 106 Barrow Co K4JSR 201
Harrison Co NOOKV 211 Columbia Co N2NZD - 63 Pacific 969  CobbCo NSRCK 178
Jackson Co K5MOZ 206 New York City/Long Island 372 Hawaii State CD AH6RH 357 Paulding, Douglas Co KJ4KUT 172
Jasper Co wviQ 199 Babylon W2HCB 189 Windward Oahu KH7HO 168 Clayton, Henry Co  AJAGT 160
ltawamba Co KBSNMB 77 Islip KB2SCS 183 N Hawaii Is KH6CQ 133 E:ﬂgr?: gg QQB'BSN }gg
Rankin Co KF5EZT 70 Maui Co KH6H 131
Talahatchie Co  WSJWW 65 Northern New Jersey wrs 146 °  OanuCo KHG6OCD 180 Newton Co WAAULG 147
Tennessee 1061 Sacramento Valley 530 Bulloch Co KF4BSC 136
Jefferson Co W4DOD 449 i ivisi San Mateo Co W6LJB 231 Carroll Co WX4BK 129
Bradley Co KD5UBL 234 Midwest Division Section wide KS6Z 187 Clarke Co N4ZRA 126
Sevier Co N4JTQ 197 lowa 153 Plumas Co KABNSN 112 i c G
DoKalb. G Co KCAGUG 181 Boone Co WOBNW % Washington Co K4GK 115
eKalb, Cannon Co
Great Lakes Division Story Co KCQJUo 57 Santa Clara Valley 250 (EiordonCCo Q,’J:i\a’é 15132
City of Cupertino KN6PE 135 vans Lo
Kentucky 2031 Kansas 103 San Benito Co WeTST 115 Towns Co W4VFZ 89
Hardin Co WBWN 547 Riley, Clay, Geary ~ WOPBV 103 Roanoke Division DeKalb Co #1 Al4UR 87
i . . DeKalb Co #2 K5AES 76
Dist 10 ) KY4JLB 419 Missouri 263 North Carolina 140
Macon Co KI4BEO 71
Jessamine Co KA3WOD 227 Jackson Co KOUAA 164 Moore Co N4YYL 140
Perry Co KK4CZO 193 Marion Co KDOHHN 99 ) Putnam Co NoCOW - 69
Johnson, Floyd, South Carolina 208 Pickens Co K4SJR 67
Pike Co N4KJU 155 Nebraska 173 Abbeville Co KL7FO 122 Peach Co KI4YNZ 56
Letcher Co KKAWH 122 Lancaster Co KOGND 173 Anderson Co N4SZ 86 Fayette Co AG4ZR 55
Lawrence Co KJ4GRJ 111 Virginia 481 Dodge Co KC5AVR 15
Dist 9 N4KJU 104 New England Division Norfolk WANMH 192 Northern Florida
Harlan Co AF4YJ 104 . E: bi
Connecticut 2496 Page Co K4DPF 111 scambia,
Henderson Co KI4GWN 49 Region 2 WAISFH 726 York Co, Poquoson ~ WB4UHC 95 Santa Rosa Co KF4DVF 227
Michigan 679 New Mifford NICME 281 Isle of Wright o W4VX 83 Southern Florida
Saginaw Co KC8YVF 231 Danbury WA21ZQ 275 West Virginia 249 Broward Co KJ4AWB 521
Benzie Co K8BTE 212 Region 5 K1DAV 265 Dist 3 WASLLM 249 Palm Beach Co WA4AW 496
Grand Traverse Co ~ K8RCT 140 Region 5, Brevard Co N4LEM 263
Oscoda Co KD8CLM 50 i P
Presque Is Co WBSTQZ 46 eréﬂ;ﬁt&Center KIDW - 229 Rocky Mountain Division Lee Co WALWZ - 255
Ohio 3785 SKYWARN KB1DGY 172 New Mexico 181 Ivisi
one. KeHLH 512 Region 3, SW WAVIA 122 Santa Fe Co NAVIP 181 cS)outhwestern Division
Region 3, NW AB1LZ 102 . range
Greene Co weLLy S04 Bethel KDIYV 9 Wyoming 185 pission Viejo WAGRUZ 231
District 10 KD8JUF 268 Laramie Co N7BAM 185 .
Shelb N8KZL 214 Newtown KB1LYP 91 L West Gulf Division
y Brookfield W1QK 84 Southeastern Division
Huron Co KB8DNA 209 rOOKIIE! Alab North Texas
Muskingum Co #1  KB3RDR 196 Winchester KATWPM 37 labama 7032 jying KAS0ZC 115
Delaware Co N8BHL 190 Southbury WING 16 Jefferson Co W4JVM 2414 South T
Coshocton Co AABBN 165 CumberlandCo  WATRB 161 oo Boxar O KD5YZU 199
Cuyahoga Co N8AUC 164 X St Clair Co W4AMG 524 exar Lo
Montgomery Co KASRUG 182 New Hampshire 833 Lee, Russell Co WX4AL 512 Orange Co NSMTX 187
Jefferson Co KASYCE 139 W Rockingham Co ~ KATUVH 343 Madison Co KK5H 500 Nueces Co ADSCA 177
Darke Co KCBWHK 127 Hillsborough Co NIMEO 202 Tuscaloosa Co ws4| 506 Dist 6 W5FQA 150
Miami Co WBSPMG 121 Belknap Co N1RCQ 114 Lowndes, Butler Co  AK4NG 371 Aransas Co K5BV 143
Lake Co KC8BTN 114 Capital Area K1PJS 97 Cleburne Co W4AUB 222 San Patricio Co K5BV 139
Muskingum Co#2  KB3RDR 111 Mt Washington Vly ~ KB1IIR 77 Houston Co KE4GWW 197 Burnet&Llano Co  KA5GIL 127
Trumbull Co WBBLES 103 Cherokee Co K4BMX 166 Angelina Co WDSEFY 110
Clark Co N8NSD 92 Northwestern Division Dist 4 KDALXU 145 Bandera Co NaMUJ 97
. Live Oak Co W5IM 92
Morrow Co N8EMR 77 Montana 112 Georgia 6606
Geauga Co NBONI 75 Yellowstone Co WN7Y 112 Cherokee Co WW4AWX 668 West Texas
Columbiana Co NN8B 64 . Crawford Co WB4NKU 618 El Paso Co KBSHPT 80
Licking Co N8NQ 64 Western Washington 840
i Delta Division Nebraska 212 Northwestern Division
sectlonll'ocal Nets Mississiopi E Neb 2 Mtr KNORKY 212
) . ississippi 64 Alaska
ﬁgﬁ/eNet %ar Points Sgg%’g Jasper Co, SKYWARN WV1Q 64 New England Division Section wide AL7N  written
. ? Tennessee 403  Connecticut 2452 Western Washington
Atlantic Division JCARES W4DOD 152 WCTN KBINMO 502 Auxiliary EmComm  W7EOC 16
DeKalb, Cannon Co KC4GUG 151 Nutmeg KB1RGQ 403 Pacific Division
‘gg?tE%n NewYork KA2ZNZ 221 624 Sovier Co N4JTQ 100 Reg 1 Central wigle - 2n Pacific
CNYTN WA2PUU 183 Great Lakes Division CPN NIDIO 186 Oahu KH6OCD 143
Scottish Rite W1VJA 134
WDN KB2DQ 122 . HI State CD, VHF AHBRH 105
Michigan 630 Reg 2 Resource K1EIC 118
CARES K2DAR 98 HI State CD, HF AHBRH 99
X MIVHF AC8AR 152 ARES SET N1FNE 104 Windward Oahu KHBE0OM 45
Western Pennsylvania 183 NW OH ARES N8TNV 144 Reg 2 Simplex WA1ISFH 99
Lawrence Co KB3QLD 100 Saginaw Co KC8YVF 108 Reg 2 Tactical #1 K1EIR 94 .
Beaver Co N3TN 69 QMN K8AE 83 Reg 2 Tactical #2 WA1SFH 66 Southeastern Division
Blair Co o KA3EJV 14 MI Digital Traffic N8FVM 46 Reg 2 Tactical #3 WA1SFH 63 Alabama
Central Division Ohio 1084 Reg 2 Traffic #2 WA1ISFH 59 Jefferson Co W4LHQ 679
linois 40 OSSBN WBBSIQ 506 Reg SNWARES ~ KBIVBB 54 Lee-Russell Co WX4AL 202
Lake Co K9DRW 40 FARA N8FMJ 207 Egg’; Resource 1 aweT, 48 St Clair Co WAAMG 254
. Madison Co WX4JRR 245
Indiana 47 gg-m Co ﬁggggé H? Reg 2 Resource #2 WA1SFH 40 Shelby Co Klayzl 242
Harrison Co WOWXN 47 Reg 2 Tactical WA1SFH 40 f ;
Shelby Co KC8CFI 101 > Jim Bell Wireless WA4BO 207
Wisconsin 1352 Benzie Co K8BTE 97 Reg 2 Simplex #2 WAISFH 39 Smith Dam Failure ~ NR4G 193
Racine KBIMMA 739 Geauga Co NSONI 40 Reg 3NW Simplex  KB1VBB 30 AENU ws4l 181
Dunn Co KA9ZAJ 209 Reg 2 HF WATSFH 28 Cleburne Co W4AUB 100
Brown Co KCooIS 137 H Divisi Reg 2 Resource WATSFH 18 Houston Co KE4GWW 92
JefCares KCOKI 73 udson Division Reg 210 m HF WAISFH 16 Randolph Co KDALXU 62
Rock Co KC9QQO0 64 Eastern New York 122 Maine 161 Cherokee Co
FDL ARES WOGPI 52 CDTN K2HAT 68 Maine Emergency ~ K1HZU 95 SKYWARN K4BMX 36
OZARES AB9ON 42 Hudson Valley N2JBA 54 Cumberland Co K1GAX 66 Alabama Section Net WA4ZPZ 35
State RACES/ARES ABONN 36 Northern New Jersey 101 New Hampshire 512  Georgia
. NJ2PC KO2FB 101 CA-ARES W1INC 245 Georgia Statewide HF K4GK 772
Dakota Division Midwest Division W Rockingham Co ~ KATUVH 128 Washington Co ARES K4GK 61
South Dakota 88  Kansas 167  Merrimack Co WIINC €5 Peach Co KigvNz 21
Tri State Weather ~ KODEU 88 KSN/KPN NOKFS 167 ARES NIRCQ 52 Southern Florida
Missouri gg  MtWashVy KBIIIR 22 Palm Beach Co KG2BX 341
Jackson Co KOUAA 84
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S. Khrystyne Keane, K1SFA, klsfa@arrl.org

Radiating Well Pump Leads

to FCC Citation for Interference
to Amateur Radio

The FCC finds that an underground well pump acted as an incidental radiator,
causing harmful interference on the 160 meter band.

The FCC issued a Citation and Order to
Ruben D. Lopez Jr of Pomona Park, Florida on
April 23, in response to several complaints
about a well pump at Lopez’s residence that
was acting as an incidental radiator, causing
harmful interference to a local radio amateur.

In July 2010 and February 2011, the FCC re-
ceived complaints from a local ham regarding
interference on the MF and HF Amateur Radio
bands. Upon investigation, the FCC found that
a well pump at Lopez’s residence was causing
the interference, and advised Lopez of the
complaints and of the rules regarding interfer-
ence to licensed radio services. The FCC in-
structed Lopez to resolve any interference.

According to the Citation, in October 2012 —
in response to another interference complaint
— FCC agents “used direction finding equip-
ment to identify Mr Lopez’s well pump as the
source of transmissions on the frequency 1800
kHz. The agents...confirmed that Mr Lopez’s

well pump was the source of the interference
by conducting on/off tests — the interference
ceased when the well pump was turned off.
The agents informed Mr Lopez that he

must cease operating his well pump
until the interference could be re-
solved. After the October 2012 in-
spection, the [FCC’s] Tampa

Office received information that

Mr Lopez tried to eliminate the in-
terference by replacing the A/C line
filter for the well pump, but the new
filter did not resolve the interference.”

Lopez was found by the FCC to be in viola-
tion Section 15.5(b) and (c) of the FCC’s rules
by operating an incidental radiator and causing
harmful interference. He was instructed by the
FCC to “take immediate steps to ensure that
he does not continue to cause harmful interfer-
ence, including repairing or replacing his well
pump and associated control circuitry.” The
FCC advised Lopez that if he continues to vio-

late the Communications Act or the FCC’s
rules, it “may impose monetary forfeitures of
up to $16,000 for each such violation, or in the
case of a continuing violation, up to a
maximum forfeiture of $112,500
for any single act or failure to act.
In addition, violation of the
Communications Act or the
[FCC’s] rules also can result in
seizure of the equipment through
in rem forfeiture actions, as well
as criminal sanctions, including im-
prisonment.”

Lopez had until May 23 to respond to the
Citation, either through an in-person meeting
with the FCC office in Tampa, or via a written
statement, if he so desired. The written state-
ment should detail any actions Lopez has
taken “to ensure that he does not violate the
Communications Act or the [FCC’s] rules
governing the operation of incidental radiators
in the future.”

President Obama Nominates Financier and Former Telecom Executive Tom Wheeler as FCC Chairman

On May 1, President Barack Obama an-
nounced that he has nominated Tom Wheeler
to be the new Chairman of the Federal
Communications Commission. If the Senate
confirms the nomination, Wheeler will re-
place Julius Genachowski who announced his
resignation from the FCC in March. Pending
Wheeler’s confirmation, FCC Commissioner
Mignon Clyburn — the agency’s soon-to-be
senior Democrat — will serve as the
Commission’s acting chairman. No date has
been set for Wheeler’s confirmation hearings
as of press time.

Wheeler, 67, has served as an informal adviser
to Obama in recent years and has been a major
fundraiser for his political campaigns. He has
a background as a venture capitalist and as a
lobbyist for the communications industry. He

is the former President of the
National Cable Television
Association (now known as the
National Cable & Telecom-
munications Association) and
former Chief Executive Officer
of the Cellular
Telecommunications & Internet
Association. Currently, he is a
Managing Director at Core
Capital Partners, a venture capi-
tal firm in Washington, DC.

Obama said that Wheeler “has
been at the forefront of some of
the very dramatic changes that
we’ve seen in the way we com-
municate and how we live our
lives. He was one of the leaders

Tom Wheeler, President
Obama’s nominee for
next FCC Chairman.

of a company that helped create
thousands of good, high-tech
jobs. He’s in charge of the group
that advises the FCC on the lat-
est technology issues. He’s
helped give American consum-
ers more choices and better
products.”

As technology continues to
shape the way that Americans
do business and communicate,
Obama said that Wheeler will
help the FCC fulfill a very im-
portant mission: “[Wheeler will
give] businesses and workers the
tools they need to compete in
the 21st century economy, and
making sure we're staying at the
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cutting edge of an industry that again and
again we’ve revolutionized here in America.”

Currently, Wheeler is Chairman of the FCC’s
Technological Advisory Council and
Chairman of the State Department’s Advisory
Committee on International Communications
and Information Policy. Wheeler was a fund-
raiser for Obama during both his 2008 and
2012 campaigns. In 2009, Wheeler led the
Obama-Biden Transition Project’s Agency
Review Working Group that was responsible
for the science, technology, space and arts

agencies. Wheeler has served on the
President’s Intelligence Advisory Board since
2011.

Wheeler is the author of Mr. Lincoln’s
T-Mails, a book on Abraham Lincoln’s use of
the telegraph. “Mr Wheeler has experienced
the revolution in telecommunications as both a
policy expert and advocate, as well as a busi-
nessman,” states the author page for Mr.
Lincoln’s T-Mails. “As an entrepreneur, he
started or helped start multiple companies of-
fering new cable, wireless and video commu-
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ARRL Public Relations Committee Sponsoring

“l Am the ARRL” Video Contest

As part of the ARRL’s Centennial Celebration in 2014, the ARRL’s Public Relations
Committee is sponsoring an “I am the ARRL” video contest. The Committee is looking for
pairs of short video clips featuring ARRL members. One clip should show the radio ama-
teur on the radio, while the other should show the amateur in his or her work setting saying
“I am (name). I like (radio activity) and I am the ARRL.”

ARRL Public Relations Manager Allen Pitts, W1AGP, explained further: “For example, a
car mechanic in coveralls working over an engine looks at the camera and says ‘I am
Henry Smith, NGXCC. I like to talk to people in exotic countries and I am the ARRL.” This
clip would then be paired with a shot of him at home talking on the radio. You may be a lab
technician in a white coat, a doctor with a stethoscope, a teacher in a classroom, a cook in a
kitchen — whatever represents your profession. We're looking for videos that communi-
cate that you are that ‘guy or gal down the street’ and you are the ARRL.”

According to Pitts, clips will be assembled into one video that will be shown at the 2014
ARRL National Centennial Convention, scheduled for July 17-20, in Hartford,
Connecticut. “We will draw names of all who submitted these videos and offer prizes,”
Pitts said. “The top prize is a mini-library of major League publications, such as the ARRL
Handbook, the Antenna Book and more.”

Both clips should be shot in 9:16 format (widescreen) and 720 or higher definition; MP4 or
.mov files preferred. No VHS tapes, please. The ARRL will have the full rights for all
video clips submitted. Entrants may submit more than one pair of clips. All adults in the
videos must sign the ARRL’s adult model release (www.arrl.org/adult-picture-release-
form); parents or legal guardians must sign the ARRL’s child model release for their chil-
dren who appear in the videos (www.arrl.org/child-picture-release-form). Videos
submitted without model releases will not be considered.

Entries must be postmarked by December 31, 2013. Burn your videos to a CD or DVD
using the appropriate software and mail it to: “I am the ARRL” Video Contest, 225 Main
St, Newington, CT 06111, Attn: Allen Pitts, WIAGP. Do not attempt to send videos via
e-mail, as our e-mail system cannot accommodate large files. Please contact Pitts via
e-mail at wlagp @arrl.org with any questions.
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nications services. As a policy expert he has
been intimately engaged in the development of
the government’s telecommunications policy
at both the legislative and regulatory level.”

FCC Commissioner Robert McDowell — a
Republican — also announced his resignation
in March. There has been no announcement
by the White House as to who will be nomi-
nated to replace McDowell, although it is not
unusual for nominations to fill Republican and
Democrat vacancies to be paired, smoothing
their way through the confirmation process.

Ward Silver, NOAX,

Elected President of

Yasme Foundation

At its annual meeting in April, the Yasme
Foundation’s Board of Directors elected
Ward Silver, NOAX, as its new President.
Silver will replace Wayne Mills, N7NG,
who has resigned. Mills, founder of DX
University, was named as the new DX edi-
tor of CQ magazine earlier this year. In rec-
ognition of Mills” many years of service to
the Yasme Foundation and DX University,
the Yasme Board of Directors made a con-
tribution to DX University in support of the
goals shared by the two organizations.

“I'm thrilled and grateful to be following
Wayne Mills, N7NG, as President of the
Yasme Foundation,” Silver told the ARRL.
“Our founders — Lloyd, W6KG, and Iris
Colvin, W6QL — saw DXing as a motiva-
tor for technical and operating excellence.
As ham radio accelerates into its second
century, we hope to continue supporting
forward-looking projects and awards
around the world that encourage interna-
tional operating and enable innovation.
Yasme has always been a kind of ‘mystical’
name to me, as I came on to the DXing
scene just as the Danny Weil, VP2VB, and
Colvin era was winding down. To not only
have been invited to join the Board, but to
now lead it, is very exciting. It’s a special
connection from the fabled days of DX to
the future, and I'm delighted to be along for
the ride!”

The Yasme Foundation is a not-for-profit
corporation organized to conduct scientific
and educational projects related to Amateur
Radio, including DXing and the introduc-
tion and promotion of Amateur Radio in
developing countries.
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FCC and GAO Release Recommendations on Receiver

Performance; Comments Invited

In early 2012, FCC Chairman Julius Genachowski tasked the FCC’s Technological Advisory
Council (TAC) to study the role of receivers “in ensuring the efficient use of spectrum and to pro-
vide recommendations on avoiding obstacles posed by receiver performance to making spectrum
available for new services.” On April 22, 2013, the FCC released a Public Notice (Docket No. ET
13-101), detailing the recommendations of the TAC’s working group on Receivers and Spectrum
in a white paper called Interference Limits Policy — The use of harm claim thresholds to improve
the interference tolerance of wireless systems. On May 1, President Obama nominated TAC
Chairman Tom Wheeler as his pick for FCC Chairman.

In addition to the work of the TAC, the Government Accountability Office (GAO) was tasked by
Congress in the Middle Class Tax Relief and Job Creation Act of 2012 to study spectrum effi-
ciency and receiver performance. The GAO report — titled Further Consideration of Options to
Improve Receiver Performance Needed — was recently published and references the TAC white
paper. The GAO report recommends that the FCC “consider small-scale pilot tests and other
methods to collect information on the practical effects of various options for improving receiver
performance.” Comments on the both the TAC’s white paper and the GAQ’s report are now being
accepted.

According to the Public Notice, the TAC white paper said that “an interference limits policy ap-
proach may not be appropriate in all cases. Are there other policy approaches that should be con-
sidered? Moreover, the GAO report identifies the lack of incentives for manufacturers or spectrum
users to incur costs associated with using more robust receivers, and the difficulty of accommo-
dating a changing spectrum environment, such as when spectrum is repurposed for a new use.”

The white paper also noted that “interference being experienced is widely distributed both geo-
graphically and temporally. This would be the case when, for example, widely deployed con-
sumer devices like television sets or handheld wireless devices receiving signals ‘over the air’” are
interfered with by, say, geographically dispersed private land mobile radio, amateur radio trans-
mitters or other wireless devices operating in an adjacent band. Thus the base case would exclude
resolution of interference that arises when multiple radio systems (i.e., transmitters and receivers)
are co-located at a single antenna site, or on a single tower, or even share a single antenna on a
tower.” The ARRL is studying all the documents in this proceeding and expects to file comments.

The FCC’s Office of Engineering and Technology is now seeking comments on whether and how
the FCC should implement a policy that “incentivizes improved interference tolerance of wireless
systems. Specifically, should the FCC adopt a policy of employing interference limits in certain
cases of neighboring bands and services? Should the FCC adopt specific rules for establishing in-
terference limits that are recommended by one or more multi-stakeholder groups? Should the
FCC develop a compliance model [where].. .there is industry-led establishment of standards and
solutions and the Commission would get involved only via special petition?” Comments are due
June 21; reply comments are due July 8. Information on how to file comments and reply com-
ments can be found on page 4 of the Public Notice at apps.fcc.gov/ecfs/document/
view?id=7022305447.

Ham Radio Editor and Noted DXer Joe Schroeder, W9JUV (SK)

Joseph J. Schroeder Jr, WIJUYV, of Glenview, Illinois, passed away
April 30. He was 83. An ARRL Life Member, Schroeder was on
the editorial staff for Ham Radio magazine from August 1974-
July 1990, penning almost 400 articles that ran the gamut from
FCC actions to Field Day to licensing issues. Schroeder was also
the founding editor of HR Report, a newsletter published by

Ham Radio.

Joe Schroeder,
W9JUV, in Curacao
for the 2006 ARRL
SSB International
DX Contest. [Chad
Kurszewski, WE9V,
photo]

Schroeder was one of only three radio amateurs who had 394 con-
firmed DXCC entities, placing the trio at the top of the DXCC
standings. Schroeder had missed only seven entities, all of which
are now deleted.

Schroeder is survived by his wife Janet, NOLGI, two children and
three grandchildren. A memorial service is planned for a later date.

Section Manager
Election Notice

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

To be valid, a petition must contain the signa-
tures of five or more full ARRL members re-
siding in the sections concerned. It is
advisable to have a few more than five signa-
tures on each petition. A sample nomination
form is available on the ARRL website at
www.arrl.org/section-terms-nomination-
information. Nominating petitions may be
made by facsimile or electronic transmission
of images, provided that upon request by the
Membership and Volunteer Programs Mana-
ger, the original documents are received by the
Manager within seven days of the request.

We suggest the following format:
(Place and Date)

Membership and Volunteer Programs
Manager, ARRL

225 Main St

Newington, CT 06111

We, the undersigned full members of the
ARRL Section of the

Division, hereby nominate as candi-
date for Section Manager of this Section for
the next two-year term of office.

(Signature____ Call Sign City_ 7ZIP_ )

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 imme-
diately preceding receipt of a nominating pe-
tition. Petitions must be received at
Headquarters by 4 PM Eastern Time on
September 6, 2013. If more than one member
is nominated in a single section, ballots will
be mailed from Headquarters on or before
October 1, 2013, to full members of record as
September 6, 2013, which is the closing date
for nominations. Returns will be counted
November 19, 2013. Section Managers
elected as a result of the above procedure will
take office January 1, 2014.

If only one valid petition is received from a
section, that nominee shall be declared elec-
ted without opposition for a two-year term
beginning January 1, 2014. If no petitions are
received from a section by the specified clos-
ing date, such section will be resolicited in the
January 2014 OST. A Section Manager
elected through the resolicitation will serve a
term of 18 months. Vacancies in any Section
Manager’s office between elections are filled
by the Membership and Volunteer Programs
Manager. — David Patton, NNIN, Member-
ship and Volunteer Programs Manager
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Call for Nominations for ARRL Director and Vice Director

Attention: Full ARRL members in the
Pacific, Rocky Mountain, Southeastern,
Southwestern and West Gulf divisions! You
have the opportunity and duty to choose a
Director and a Vice Director to represent
you for three-year terms beginning January
1,2014.

The ARRL is governed by its Board of
Directors. A voting Director is chosen by
ballot by the full (licensed) members in
each of the 15 ARRL divisions. Vice
Directors, who serve in the absence of
the Director from a Board meeting

and succeed to the position of

Director should a vacancy occur,

are chosen at the same time.

Elections are held in five divisions

per year. It only takes 10 full mem-
bers in a division to nominate a candi-
date for either office.

This year ARRL members in divisions
where there are contested elections will be
able to vote electronically. Members with
valid e-mail addresses in their membership
profiles will be sent instructions on how to
vote by e-mail. Members without e-mail ad-
dresses or whose e-mails bounce, or who re-
quest a paper ballot, will be sent a ballot by
postal mail as in the past.

Qualifications

The eligibility of nominees for the positions
of ARRL Director and Vice Director will be
reviewed by the Ethics and Elections
Committee, composed of three Directors not
subject to election this year: Greg Widin,
K@GW (chair), Cliff Ahrens, KOCA, and
Dennis Bodson, W4PWF. A nominee must
be at least 21 years old and must have been
licensed and a full member of the ARRL for
a continuous term of at least four years im-
mediately preceding nomination. Each nom-
inee must provide information concerning
his or her employment, ownership and in-
vestment interests, and other financial ar-
rangements so the Committee can determine
whether the nominee has a pervasive and
continuing conflict of interest that would
render him or her ineligible to serve (see
Article 12 of the ARRL Articles of
Association and Bylaw 45, available at
www.arrl.org/general-information).

The qualifications for Director and Vice

Director are identical. All the powers of the
Director are transferred to the Vice Director
in the event of the Director’s death, resigna-
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tion, recall, removal outside the division or
inability to serve.

Nomination Procedure
Step 1: Obtain official nominating petition
forms. Any full member residing in a divi-
sion where there is an election may request
an official nominating petition package. The
request must reach the ARRL Secretary no
later than noon EDT on Friday, August 9,
2013. If you are seriously considering
running or nominating someone to run,
don’t wait until the last minute to re-
quest the forms; the deadline for sub-
mitting a completed petition form is
just one week later.

Step 2: Obtain signatures and com-
plete questionnaire. Only the official
Jform may be used. The petition form
has two sides. To be valid, a nominat-
ing petition must name the candidate
and must bear the signatures of 10 full
members of the division. The candidate must
complete the other side, providing the infor-
mation required to determine eligibility, cer-
tifying its accuracy, and agreeing to assume
the office if elected.

Step 3: Submit petition form. The completed
form must reach the Secretary no later than
noon EDT on Friday, August 16, 2013. The
submission may be made by facsimile or
electronic transmission of images (i.e. a PDF
or JPEG attachment to an e-mail) provided
that upon request, the original documents are
received by the Secretary within seven days
of the request. A person who is nominated
for both Director and Vice Director may
choose to decline the nomination for
Director; otherwise the nomination for
Director will stand and that for Vice Director
will be void.

On Monday, August 19, 2013, the Secretary
will notify each candidate of the name and
call sign of each other candidate for the
same office. Candidates then will have until
Friday, August 30, 2013 to submit 300-word
statements and photographs, if they desire
these to accompany the ballot, in accordance
with instructions that will be supplied.

Balloting

If there is only one eligible candidate for an
office, he or she will be declared elected by
the Ethics and Elections Committee. If there
is more than one eligible candidate for an of-
fice, the full members in that division who
are in good standing as of September 10,

2013 will have the opportunity to cast bal-
lots. Balloting will begin no later than
October 1, 2013 and will conclude at noon
Eastern Time Friday, November 15, 2013.
The candidate receiving the most votes will
be declared the winner.

Members who are eligible to vote and for
whom the ARRL has a valid e-mail address
will be sent instructions on how to vote elec-
tronically. All other members who are eli-
gible to vote will receive ballots by USPS.
The election will be conducted by Survey &
Ballot Systems of Eden Prairie, Minnesota,
which has more than 20 years of experience
with association elections. Whether cast
electronically or on paper, all votes will be
by secret ballot. A representative of the
Ethics and Elections Committee will be
present to observe the tabulation of results.

Absentee Ballots

A full member who is residing temporarily
outside his or her home division, including
overseas, may arrange to vote in the home
division by notifying the Secretary prior to
September 10, 2013, giving their current
mailing address as reflected in the ARRL
membership records (i.e. QST mailing
address) and the reason why another divi-
sion is considered home. Members with
overseas military addresses should take spe-
cial note of this provision; in the absence of
information received to the contrary, ballots
will be sent to them based on their postal
addresses.

The Incumbents

The incumbent Directors and Vice Directors,
respectively, in the five divisions in which
elections will be held this year are:

Pacific: Bob Vallio, WoRGG and
Jim Tiemstra, K6JAT

Rocky Mountain: Brian Mileshosky, N5ZGT
and Dwayne Allen, WY7FD

Southeastern: Greg Sarratt, W40OZK and
Jim Millsap, WB4NWS

Southwestern: Richard Norton, N6AA and
Marty Woll, N6VI

West Gulf: Dr David Woolweaver, KSRAV
and John Robert Stratton, NSAUS

For the Board of Directors:
May 10, 2013
David Sumner, K1Z7Z

Secretary



Public Service

Rick Palm, K1CE, k1ce®@arrl.org

Once just the name of a demanding stretch
of the Boston Marathon course, the ascent
near Boston College known as Heartbreak
Hill took on new meaning as my home-
town’s heart was broken over the events of
Monday, April 15, 2013. Upon hearing that
terrorists had bombed the finish line area in
downtown Boston, my first thought was of
my old friend Eliot Mayer, W1MJ, who
would be working the event as a radio opera-
tor on a huge Amateur Radio team that has
supplied communications over the course for
many years. Mayer has been involved in
public service communications for events in-
cluding the Marathon and the Walk for
Hunger for the past 40 years.

Mayer was working the starting line opera-
tion in Hopkinton, 26.2 miles west of the
finish line in Boston. He was safe, but there
was little other joy at learning the news that
people had lost their lives in a city so deeply
woven in the American tapestry.

A broader account of the Boston Marathon
bombing can be found in a feature article in
this issue, but here I just wanted to add two
first-person accounts of the race — one from
David Titelbaum, KBIMSR, and one from
Eliot Mayer, WIMJ. — Rick Palm, KICE

A Great Day For a Marathon

This year’s Patriot’s Day, April 15, looked to
be a great day for the 117th running of the
Boston Marathon; the weather was shaping
up to be cooler than it was last year, when
many runners succumbed to the heat and
needed to be transported to the local hospi-
tals. I have worked many Boston Marathons,
both as an Emergency Medical Technician
(EMT) on an ambulance at Heartbreak Hill
in Newton, as a bus rider/amateur communi-
cator out on the Bus Net and as an amateur
communicator at the finish line.

T had all of my gear ready to go early on
Sunday, having reprogrammed two portable
radios and one mobile radio, and packed the
laptop and cables into my backpack for any
support that might be needed. Then it was
off to bed at a decent hour in order to make
the planned 0630 (local) arrival time at the
Amateur Radio Operators Assembly Point

Heartbreak Hill

Hams recount their tales of the attack at the Boston Marathon.

Hams holding down Net Control are stunned by the news report of the bombings at the finish
line. From the left: Bob Phinney, KSTEC, Net Control Team; Louisa Ricker, KB1LNX; Karen
Brothers, K1KEB, Net Control Coordinator, and Ariel Joiner. [Bruce Tinkler, N9JBT, and Nick

Weber, W3BER, photo]

in the John Hancock Building downtown.
My son Max, KB1QKF, and many members
of our local radio club, the North Shore
Radio Association (NSRA), were among the
hundreds of amateurs providing communi-
cations and/or medical support for the Red

Eliot Mayer, W1MJ,
shown here at his home
station in Belmont, a
suburb of Boston, had
worked the starting line
operation earlier in the
day. He was home safe
and sound when the
bombs exploded. [Photo
courtesy Eliot Mayer,
W1MJ]

Cross at various First Aid stations along the
26.2 mile linear route, while other NSRA
club members were stationed at the Course
Radio Net Control.

My assignment this year was to shadow one
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of the Boston Athletic Association
(BAA) finish line Team Captains, which
made my tactical radio call “‘Captain
Delta.” The shadow’s role is to follow
the Team Captain and, like the character
Radar O’Reilly from the movie and TV
show M*A*S*H did, provide communi-
cations support for the Team Captain
back to the BAA finish line
Coordinator, sometimes before they re-
alize that they needed it.

As an aside, the finish line Net Control,
located near Medical Tent A, was coor-
dinated via a three page ICS-205
(Incident Radio Communications Plan)
and a dizzying organizational chart.
Finish line Net Control managed a Bus
Net to coordinate the retrieval and trans-
portation of runners and supplies from
throughout the course, a Medical Net
managing supplies and personnel, and a
Medical Sweep and Logistics Net man-
aging wheelchairs, medical supplies and
EMS assistance. It also interacted with
the Course Network and various other
information feeds.

The marathon was progressing

smoothly until two bombs exploded at

the finish line along Boylston Street at
approximately 1450. Our area of responsi-
bility was away from the actual finish line so
we were not directly affected by the carnage
that ensued during the explosions. There was
much speculation, some on the finish line
tactical channels, and among the families,
runners and spectators as to what had just
transpired. As an added difficulty, cell phone
service in the immediate area was over-
loaded.

Soon thereafter, finish line Net Control
transmitted word that they were being di-
rected to evacuate from their location. While
various BAA Sweep Team volunteers and
amateur communicators also evacuated the
area, the BAA Medical Sweep Coordinator
and his shadow Marc Kazigian, KA2WMX,
remained operational in support of the BAA
volunteer “boots on the ground” with Marc
stepping up as the Net Control on our tacti-
cal channel. As the afternoon progressed,
Marc and I worked with our BAA principals
to facilitate an orderly finish line Medical
Sweep Team shutdown of the remaining vol-
unteers in the immediate area. It wasn’t until
approximately 1645 that all remaining finish
line BAA volunteers and radio amateurs
were finally released.

While walking out of the finish line area to

my vehicle, [ was able to make a cell phone
call to my son. He had been concerned and
was elated to finally hear my voice, as we
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Taking Precautions

Before 2013, the only time I was actu-
ally close to the runners was at the 1980
Marathon, the year that Rosie Ruiz
cheated to win the women’s category
and was eventually caught. I shadowed
a Boston Athletic Association (BAA)
official at Mile 15 and was told to help
him spot the bib numbers of the first
male and female runners. The first
female we spotted was Jacqueline
Gareau, who eventually became the
real women’s first place winner.

I didn’t work at the marathon for some
years after that, until Patriot’s Day be-
came a paid holiday at my workplace.
Then I was stationed at Course Net
Control for some years — which made
for mundane work at times, but on espe-
cially hot marathon days we got a lot of
ambulance calls. The Red Cross was
with us at Net Control and would dis-
patch the appropriate ambulance for the
location of the fallen runners. For 2011

Mike “Sparky” Leger, N1YLQ, shows us a typical ham’s
marathon equipment: radio, badges and a marathon
jacket. [Mike Leger, N1YLQ, photo]

had not spoken during the day. His team had
been relocated to the St Ignatius Chapel at
Boston College in Newton along the race
course. This was one of three locations
where runners were redirected after the race
was stopped. There the runners were pro-
vided with food, medical services and shel-
ter while the race officials worked out plans
to reunite them with their families.

I switched over to the Course Network and
received clearance to transit to the St
Ignatius Chapel to provide communications
support to my son’s team. Forty-five minutes
and many closed roads later, I arrived in
Newton and was able to navigate into the
parking area at the chapel. As I exited my
truck, my son stepped up to me and the next
thing I remember was having the wind
squeezed out of me. Three years earlier Max
had been deployed with his National Guard
unit to Afghanistan and with each news re-
port of an explosion or attack, my stomach
would sink and I would await that phone call
or e-mail saying “Hey Dad, 'm OK.” Today
our roles were reversed, as I was the one in
the “hot zone” and he had been unable to
reach me.

Amateur Radio brings people together from
around the world and around the corner. In
our case, it has brought father and son closer
together. — David Titelbaum, KBIMSR,
Peabody, Massachusetts

and 2012 I was at Bus Net Control. We

dispatched the buses that bring runners

who can’t finish the race back to the fin-

ish line. After the bombing this year, I

listened in on the Bus Net. The people
there did a great job of adapting to the emer-
gency situation. I heard the Net Control sta-
tions staying calm even when they didn’t
know where to send the buses. Eventually, a
plan solidified. I heard them organize a
meeting place first at Newton City Hall and
later at Boston College, and finally at a safe
location in Boston.

This year, wanting a change of scenery, |
worked at the starting line from 0515 until
1100. I spent much of that time just waiting
around. Then, just before each group of run-
ners started, a group of us radio amateurs
who were spread out along the beginning of
the route, called in to report if the route was
clear of dogs, children, etc. With 9000 run-
ners in each starting wave, this was an im-
portant safety job. I got home early, took a
nap and then woke up to the bad news.

In hindsight, recalling the dogs I saw at the
starting line gave me pause. I had asked an
official what their job was and was told that
they sniff for bombs and drugs. At that time
their presence seemed like excessive caution.
Later that day I would be less naive. — Eliot
Mayer, WIMJ, Belmont, Massachusetts

Worried Looks and

Anxious Spectators

ARRL® Eastern Massachusetts Section
Manager Phil Temples, KOHI, said “I wasn’t
a participant, but of course as Section
Manager, I've debriefed many others who



were. I snapped a photo along the course on
Commonwealth Avenue near Boston
College at approximately 1455. I didn’t
know why at the time but the photo shows
worried looks and anxious spectators glued
to their smartphones. When I came out of
the office a half hour later, I was amazed to
see Commonwealth Avenue completely de-
void of runners.”

Temples summed up his section’s response:
“I'm very proud of the actions of the sec-
tion’s ARES® members and other Marathon
Amateur Radio Communications consor-
tium participants during the marathon bomb-
ings. When the stuff hit the fan, amateurs
shifted seamlessly from public service event
support to full blown emergency operation.
We were in a strategic position to assist first
responders — especially near the finish line,
where cellular telephone infrastructure was
at serious risk of collapse. The fact that ama-
teurs are able to adapt quickly to a new game
plan underscores the fact that our services
will always be in demand.”

ARES in the Classroom:

DHS Auxiliary Emergency
Communications Course

By now the vast majority of active ARES
members have worked under, or are at least
familiar with (thanks to FEMA online train-
ing courses, training.fema.gov/IS), the gov-
ernment’s ubiquitous Incident Command
System (ICS) — the “standardized, on-
scene, all-hazards incident management”
template. System goals are: integration of fa-
cilities, equipment, personnel, procedures
and communications within a common orga-
nizational structure and a coordinated re-
sponse among various jurisdictions and
functions (read Interoperability) — both
public and private.

The ICS has five major functional areas:
Command followed by Finance/
Administration, Logistics, Operations and
Planning (I remember them by the acronym
FLOP). The Communications Unit is the
primary platform for our work as ARES and
other response communicators and is found
under the Logistics Section (and Service
Branch). The COML is the All-Hazards
Communications Unit Leader. Since late
2008, the Department of Homeland
Security’s Office of Emergency
Communications (OEC, www.dhs.gov/
about-office-emergency-communications)
has hosted COML courses across the nation,
resulting in more than 5000 trained emer-
gency responders. The All-Hazards
Communications Unit Technician (COMT)
was added to provide trained experts on

practices and procedures common to radio
communication technicians during emer-
gency operations. Training of COMLs and
COMTS: is rigorous and demanding.

A Workshop for ARES

Now there is a workshop designed to train
Communications Unit Auxiliary Emergency
Communicators (AEC), with students from
groups like ARES and Radio Emergency
Associated Communications Teams
(REACT) who would volunteer their ser-
vices under this umbrella to work side by
side with the professional public safety radio
operators. Nearly all states have incorporated
participation of Amateur Radio auxiliary
communications operators into their
Statewide Communications Interoperability
Plan (SCIP).

The course focuses on auxiliary communica-
tions interoperability, emergency operation
center etiquette, on-the-air etiquette, FCC
rules and regulations, auxiliary communica-
tions training and planning, certification and
accreditation, and emergency/disaster scene
deployment. It is intended to supplement and
standardize an operator’s basic knowledge of
emergency Amateur Radio communications
in a public safety context.

Prerequisites for attendance include:
Completion of the FEMA online courses
IS-100, IS-200, IS-700 and IS-800 prior to
the workshop; a General class FCC license
or above; past experience in auxiliary emer-
gency communications, and a desire to learn
how to work with the Communications Unit
Leader in the NIMS/ICS environment.

The workshop is an intensive 2 day, 20 hour
weekend course with facilitated lecture and

student exercises. Each workshop is limited
to 30 attendees. The course covers:

® The Communications Unit and the
Emergency Operations Center (EOC)

= AEC Roles and Responsibilities
= Interoperable Communications
= Incident Communications
= Incident Radio Communications Plan
= ncident Communications Center
= Team management and accountability
® Resources
® Intrastate and interstate radio networks
® Final exercise exam
A course was conducted in Northern Florida
by the DHS’ Office of Emergency Com-
munications at the Alachua County Sheriff’s

Office in Gainesville on November 6-7,
2012. Jeff Capehart, WAUFL, Alachua

. WA
Jeff Capehart, W4UFL, was impressed by
the training he received in the AUXCOMM
communications course. [Rick Palm, K1CE,
photo]

County ARES emergency coordinator (EC)
and RACES officer (RO), took that course.
He said “Think of it as the ARRL’s Intro-
duction to Emergency Communications
training course (EC-001) without the ARRL
radiogram/ARES/NTS and other ARRL
specific information, but instead with a focus
on the COML, the Communications Unit of
the ICS, related ICS forms such as the 205,
217, 214 and so forth.”

Capehart reported that a good source for an
overview of the AUXCOMM course is
publicsafetytools.info/start_index_v2.php
(click on the AUXCOMM training course
button). The overview covers positions
within the Communications Unit; responsi-
bilities of positions within the Communica-
tions Unit, including AEC volunteers; the
planning cycle; other agencies/organizations
responsible for coordination and providing
assets, and the functions of an EOC.

In a telephone interview, Capehart said the
main benefits for him as an EC and RO were
the lessons on terminology, etiquette, proto-
cols and just plain habits of the professional
public safety communicators so that “we
could walk their walk and talk their talk;”
that is, to act like them and be like them.
“It’s not enough to listen to scanners to learn
these aspects,” Capehart said.

Susie Westfall, KK4GIC, communications
commander for the Alachua County
Combined Communications Center (dis-
patch and public safety communications),
was a driving force who brought the DHS to
Gainesville to conduct the course. It was
taught by DHS/OEC staff out of Atlanta,
Georgia, including Randy Kerr, KD4KHO.
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Contest Corral - July 2013

Check for updates and a downloadable PDF version online at www.arrl.org/contests

Refer to the contest websites for full rules, scoring information, operating periods or time limits and log submission information.

Start - Finish

Date-Time

1

10

12

12

13

13

13

14

18

20

20

20

20

21

22

27

27

27

27

28

00002

0000Z
23002

8 PM
Local

0000Z

1100Z
1100Z
20002
02002
1600Z

1300Z

02302

2000
EDT

1200Z

1200Z

1800Z

20002

0030Z

1200Z
1600Z
1800Z

1800Z

09002

01002

0000Z

1200Z

1400Z

1600Z

1700Z

Date-Time

1

21

20

21

21

22

22

28

28

27

28

28

2359Z

2400Z
0300Z

2 AM
Local

2400Z

1059Z
1700Z
23597
04002

See
website

See
website

03002

2400
EDT

1200Z

23597

2359Z

21592

0230Z

1200Z
1800Z
21002

0600Z

See
website

03002
2400Z

1200Z

See
website

2000Z
21002

Bands
HF /VHF+

1.8-28/
50-144

28/-
1.8-28/50

7/-

1.8-28/-

3.5-28/-
28/-
1.8-28/-
3.5-28/-

3.5/50, 144

1.8-28/-

1.8-14/-
3.5-28/-

1.8-28/-

1.8-28/50

-/ 50+

14/-

3.5-14/-

3.5-28/-
28/-
-/50,144

3.5-28/-

3!5-7/=

1.8-28/-

-/144

3.5-28/-

35-28/-

3.5-28/144

7-28/-

Contest Title Mode
Canada Day Contest Ph CW
Ten-Ten Spirit of 76 QSO Party Ph CW Dig
MI QRP July 4th Sprint cw
070 Club Firecracker PSK31 Dig
Sprint
Venezuelan Indep Day Contest Ph CW Dig
DL DX RTTY Contest Dig
DARC 10-Meter Digital Corona Dig
QRP ARCI Summer Homebrew Cw
ARS Spartan Sprint Ccw
OK1WC Memorial Contest Ph CW
CWops Monthly Mini-CWT Test Ccw
NS Weekly Sprint Cw
FISTS Summer Sprint cw
IARU HF World Championship Ph CW
Straight Key Weekend Sprintathon Ccw
VHF+ Alaska QSO Party Ph CW Dig
CQC Great Colorado Gold Rush cw
NAQCC Monthly QRP Sprint Ccw
DMC RTTY Contest Dig
Feld-Hell Ten Meter Sprint Dig
CQ WW VHF Contest Ph CW Dig
North American QSO Dig
Party RTTY
RSGB Low Power Contest cw
Run For the Bacon cw
144 MHz Digital EME Dig
Championship
RSGB IOTA Centenary Contest Ph CW
MARAC US Counties QSO Party Ph CW
New Jersey QSO Party Ph CW
Flight of the Bumblebees cw

Exchange

RS(T), Province/Territory or serial

Call, name, member number, S/P/C

RST, S/P/C and QRPMI number
or power

RST and S/P/C
RS(T) and serial

RST and serial
RST, serial
RST, S/P/C, QRP number or power
RST, S/P/C, and power

RS(T) and serial
Name and member number or
S/P/C

Serial, name and S/P/C

RST, S/P/C, name, FISTS
number or pwr

RST and IARU zone

RST, QTH, name, member nr
if member

Call sign and 4-char grid square

RST, serial, category,
CQC member nr

RST, S/P/C, and NAQCC mbr nr or
power

RST and serial
RST, S/P/C, Feld-Hell member nr
4-char grid square

Name and S/P/C
RST, serial, power

RST, S/P/C, Flying Pig nr or power
TMO or RST and R

RS(T), serial, IOTA number if island

RS(T), state and county or “DX”

RS(T) and NJ county or S/P or “DX”

RST, S/P/C, Bumblebee nr or power

Sponsor’s Website

www.rac.ca/service/contesting

www.ten-ten.org

www.miqrp.org
www.podxs070.com

www.radioclubvenezolano.org/concurso.
htm

www.drcg.de
www.darc.de/referate/ukw-funksport
www.qrparci.org/contests
www.arsqrp.blogspot.com

www.hamradio.cz/ok1wc
www.cwops.org/onair.html

www.nccesprint.com

www.fists.org/operating.html#sprints

www.arrl.org/contests

www.skccgroup.com

www.ki7yk.us/akgso.htm

www.cqc.org/contests
nagcc.info

www.digital-modes-club.org
sites.google.com/site/feldhellclub
www.cqww-vhf.com

ncjweb.com/nagprules.php
www.rsgbcc.org

www.fpgrp.org
www.DUBUS.org

www.rsgbcc.org

www.marac.org

www.njqp.hamshack.info

adventure-radio.org

All dates refer to UTC and may be different from calendar dates in North America. Times given as AM or PM are local times and dates.

No contest activity occurs on the 60, 30, 17 and 12 meter bands. Serial = Sequential number of the contact. S/P/C = State, Province, DXCC Entity.
XE = Mexican state. Publication deadline for Contest Corral listings is the first day of the second month prior to publication date

(May 1 for July QST) — send information to contests@arrl.org. Listings in blue indicate contests sponsored by ARRL or NCJ.

The latest time to make a valid contest QSO is the minute listed in the “Finish Time” column.
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2013 ARRL January VHF
Contest Results

New year, new categories!

John (JK) Kalenowsky, K9JK, hamk9jk@ameritech.com

The first ARRL VHF radiosport event of the
New Year rang in with two new entry catego-
ries: Single Operator, Three Band (SO3B)
and Single Operator, FM Only (SO-FM).
Those new categories gathered a total of 100,
77 and 23 log submissions, respectively.
While the total number of logs submitted for
2013 slipped slightly to 721 from 2012’s
count of 767 (about 6%), approximately the
same percentage (about 60%) are made up of
Single Operator entries using low power.
Congratulations to the first-time winners of
the two new categories, Rich, KV2R, for
SO3B and Ev, W2EV, for SO-FM!

Logs submitted in the new categories con-
tained numerous comments indicating that
this was their first contest or first January con-
test, such as N2SLO’s “My first January con-
test, now with 432 MHz operation. My new
15 element Yagi with 50 watts is a small foot-
print, but worked above my expectations. Six
meters opened up at 0200 on Saturday night,
with KOHA worked in EN10 from Long
Island.”

Not to ignore the other categories, congrats
to Roger, W3SZ, for topping the “classic”
Single Operator, Low Power (SOLP) en-
trants, and to Jeff, KITEO, in a very familiar
spot for him as leading scorer among this
year’s 134 Single Operator, High Power cat-
egory entrants. Single Operator, Portable can
be a challenge in January, especially in the
northern latitudes, yet Richard, N2SPI, pre-
vailed as the top scorer among the 10 cate-
gory entries and from the Western New York
section, no less. The teams at N3NGE and
W3SO lead the competition in the Multi-
operator (MO) and Limited Multioperator
(LM) categories (59 and 22 entries, respec-
tively). Roving in January can also be a chal-
lenge, yet 63 rover logs were submitted in
2013. Wayne, N6NB, topped the 29 “classic”
Rovers. John, K9JK, teamed up with Mike,
WBSBZK, to lead the 30 Limited Rovers
(RL) and Harry, W@BL, bested the four
Unlimited Rover (RU) entries.

Besides the 721 call signs for which logs
were submitted, over 3500 other call signs
appeared in the more than 63,000 QSOs that
were included in the submitted logs. Ten logs
crossed the 500 QSO barrier with the
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Map showing 6 meter propagation enhancement on Saturday of the contest.

N3NGE multiop team actually topping 1000
QSOs with their effort.

Fireworks in 2013?

While not as widespread or lengthy as in
2012, there was enhanced 50 MHz propaga-
tion this year. On Saturday, the count of

50 MHz QSOs exceeding 600 km from about
0100 through 0500 UTC (even though it was
Sunday in UTC) was almost 2900 with the
peak of over 1200 QSOs in the 0300-0400
hour. Saturday’s enhancement included much
of the country (see map above). On Sunday,
the two hours from 2300 UTC through 0100
UTC (Monday UTC) each netted over 900
QSOs (1885 total) on 50 MHz that indicated
paths longer than 600 km, though Sunday’s
conditions were much more favorable to the
eastern half of the country. The extended ver-
sion of this article at www.arrl.org/contest-
results-articles has separate maps for each of
the four hours on Saturday, showing the pro-
gression of propagation paths over time, as
well as a map of Sunday’s propagation paths.

The ionosphere was not the only method of
making longer QSOs. A number of stations
bounced signals off of that passive reflector
that orbits our planet approximately Y4-million

miles away to make intracontinental and inter-
continental QSOs. On 144 MHz K1JT, K5QE,
KL7UW, NC2V, W4AS, WIGA, WIJN,
WA3QPX and WB2RVX reported such QSOs.
K5QE and W7MEM report EME QSOs on
432 MHz in their logs and W3HMS reported a
couple of EME QSOs on 1296 MHz. The log
from K5QE also shows a 222 MHz QSO with
W6MYC that was likely to have been via
EME, even though it was not over as long a
path as EME QSOs completed on other bands.

Regional Spotlight

The Northeast region, which includes the
Atlantic, Hudson and New England Divisions
along with the eastern reaches of Canada, was
the source of more than 40% of the logs sub-
mitted with 303. The Atlantic Division alone
provided over half of those (165) and the
Eastern Pennsylvania Section (EPA) provided
the highest count from any single section with
82. EPA actually tied the log totals from the
entire New England Division (which is com-
prised of seven sections). The next highest
count of logs from any single division was the
58 from the Central Division. With so many
stations active in the area, many of the overall
Top Ten by Category listings contained only
stations from the Northeast region. The initial
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Affiliated Club Competition

Logs Score
Unlimited Club Category
Mt Airy VHF Radio Club 65 2,601,071
Medium Club Category
North East Weak Signal Group 20 589,759
Nacogdoches ARC 5 584,300
Florida Weak Signal Society 11 407,792
Potomac Valley Radio Club 31 405,921
Contest Club Ontario 12 128,193
Badger Contesters 16 127,363
Pacific Northwest VHF Society 19 114,416
Society of Midwest Contesters 14 110,954
Northern Lights Radio Society 11 100,572
Yankee Clipper Contest Club 11 89,619
Tennessee Contest Group 4 70,490
Roadrunners Microwave Group 6 42,062
Frankford Radio Club 7 36,160
North Texas Microwave Society 4 32,240
Bergen ARA 11 18,029
Six Meter Club of Chicago 11 17,823
Florida Contest Group 6 15,421
Rochester VHF Group 6 14,232
Northern California Contest Club 9 12,087
South Jersey Radio Assn 5 10,979
Carolina DX Association 4 9,890
Rochester (MN) ARC 14 9,748
CTRI Contest Group 8 8,545
Mad River Radio Club 4 5,408
Alabama Contest Group 3 5,366
Hudson Valley Contesters and DXers 4 2,935
Georgia Contest Group 4 1,322
Contest Group Du Quebec 3 990
Minnesota Wireless Assn 4 231
Alaska VHF-UP Group 8] 225

Local Club Category

Murgas ARC

Bristol (TN) ARC

Granite State ARA

Raritan Bay Radio Amateurs

Stoned Monkey VHF ARC 9,087
Meriden ARC 7,796
DFW Contest Group

Contoocook Valley Radio Club
Burlington County Radio Club
Sterling Park ARC

Mobile Sixers Radio Club
Maritime Contest Club
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winners of this year’s new categories, Rich,
KV2R, for SO3B and Ev, W2EY, for

SO-FM, both operated from the region and
three of the other Top Ten finishers in each of
the new categories were from the Northeast.
National SOLP leader, Roger, W3SZ, was
joined by five other SOLP entrants from the
region. Jeff, KITEO, had more company from
the Northeast, with seven other SOHP na-
tional Top Ten finishers from there (five of
those from the EPA Section). Another national
leader from the Northeast region was Richard,
N2SPI, who was accompanied by three other
Single Operator, Portable entrants. The na-
tional top scorers in the multioperator catego-
ries were also from the Northeast; the N3NGE
team was joined by three other Northeast-
erners among the Top Ten in MO and the
W3SO0 team led four other national LM lead-
ers from the region. Leading rovers from the
Northeast were Russ, NN3Q, (with Al,
K3WGR), in “classic” Rover (accompanied
by one other rover from the region), Justin,
N2ZBH, in RL (also accompanied by one
other from the region) and Sig, KJ1K, who
was the sole RU entry from the Northeast.

The 115 logs from the Southeast region
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(Delta, Roanoke and Southeastern Divisions)
was the next highest regional log count. In the
new Single Operator categories, the SO3B
top scorer was Tim, KD5SCKP, with Dave,
N4DW, finishing first in SO-FM. For the
SOLP and SOHP categories, Todd, NAQWZ,
and Mike, W3IP, were the leaders for the re-
gion and there was no entry in SO-Portable
from Southeast. The region’s top multiopera-
tor entries were Steve, N4JQQ (+ assistance),
in MO and Don, N3MK (+ assistance), in
ML. The overall “classic” Rover winner,
Wayne, NO6NB, operated in the Southeast re-
gion, with Ray, KD4RSL, finishing in the top
spot for the region’s Limited Rovers.

Log submissions from the Central region,
consisting of Central and Great Lakes
Divisions plus the 4 new sections of Ontario
totaled 107, with Bob, VE3KZ, and Erich,
KCI9CUK, leading the Central region in the
new SO3B and SO-FM categories, respec-
tively. Bob, K2DRH; Paul, WQUC and Rod,
KD@EBT, topped the Central SOLP, SOHP,
and SO-Portable categories, respectively. Jim,
KO9A, went with assistance to lead MO and
a team at N8ZM (with “lots of good food”
according to their Soapbox) topped ML from
the region. Central’s leading rovers were
Russell, VE3OIL, for “classic” and James,
WSISS, for Limited.

Four divisions; Dakota, Midwest,

ers in SOLP and SOHP, respectively. Duane,
KI6QEL, was the lone SO-Portable entrant
from the West Coast and also finished 274
overall in the category. Tom, KE7SW (+ as-
sistance), claimed the region’s top spot in MO
with a margin of less than 200 points over the
team at AE6GE. The ML entry from the West
Coast was WOQAR with this being their sec-
ond foray into VHF+ contesting. Their
Soapbox comment also noted that they “Had
a couple of newcomers participate who
should soon be licensed.” West Coast rovers
kept it Limited (no “classic” or Unlimited
rovers from the region) with Darryl, WW7D,
finishing atop the category.

Club Competition

The results table tells the story. The Mt. Airy
VHF Radio Club Packrats continued their
streak of winning the Unlimited Club cate-
gory. Even though their log count dropped to
65 from last year’s 77 (still plenty of margin
above the 51-log minimum for Unlimited),
their aggregate total score increased by al-
most 185,000.

Among the 30 entries in Medium Club, 20
members of the North East Weak Signal
Group submitted their logs to claim that gavel
with just 5,000 points more than the five logs

Rocky Mountain and West Gulf;
plus the Canadian provinces of
Manitoba and Saskatchewan
make up the Midwest region
from which 103 logs were sub-
mitted. Bob, KONR, and Tim,
WDIIGX, claimed the inaugural
top spots for the region in the
new SO3B and SO-FM catego-
ries, respectively. Midwest’s best
in SOLP was Keith, WB5ZDP,
and in SOHP Ron, K5LLL. Stu,
WOSTU, claimed the region’s
top spot for SO-Portable with a
mountain-topping expedition as
his photos show at www.arrl.
org/soapbox/view/8567. Rovers
in the Midwest were lead by
Tom, W5TV (with Ralph,
WDS5RAH) in “classic” Rover,
your author John, K9JK (with
Mike, WB8BZK) in RL and
Harry, WOBL in RU.

Participants from the West Coast
region; Northwestern, Pacific
and Southwestern Divisions plus
Alberta, British Columbia and
NWT; submitted a total of 91
logs with John, K6MI, topping
the new SO3B category and

Terry, K6TDI, prevailing in the
new SO-FM category from the
region. Bob, AF6RR, and Eric,
N7EPD, were the region’s lead-

Justin, N2ZBH, sure had some great views during the
contest! He roved to mountaintop locations in Eagle Rock
Reservation (FN20vt), Mt. Peter (FN21uf), Nike Overlook
Park (FN31ab) and Alpine Lookout (FN30aw) [Justin De
Vuyst, N2BZH, photo]



TpTen | pwisionteaders |

Single Operator,

High Power
K1TEO 349,305
K3TUF 263,948
WB2RVX 191,260
WA2FGK

(K2LNS, op) 109,516
WA3DRC 2,27
K3IPM 76,196
K3CB 57,715
WoUC 56,848
WA20MY 49,368
WORSJ 47,652
Single Operator,
Low Power
W3Sz 186,415
WA3NUF 128,338
N3RG 88,786
K2DRH 81,648
AF1T 76,248
WB2SIH 71,642
N4QWZ 69,750
WA3GFZ 66,663
K1KG 62,500
W2BZY 40,107
Single Operator,
Portable
N2SPI 2,464
KI6QEL 1,666
WB2AMU 915
WOSTU 666
KD@EBT 270
KK6MC 252
WA3WUL 48
KC9ALX 28
W3MEO 12
KD2DCC 6
Single Operator,
3-Band
KV2R 6,368
VE3KZ 5,680
KeMI 5,145
N1IBM 4,770
AC8HU 4,465
NOTF 2,369
WB9TFH 2,160
N2SLO 2,080
W1DYJ 1,840
KD5CKP 1,679
Single Operator,
FM Only
W2EV 1,080
KC9CUK 441
K6TDI 324
N9ZE 156
K2sI 128
KB1YNT 80
WD9IGX 54
KL2DN 54
K1KD 40
KB1YSK 33

Multioperator

N3NGE 575,706
K5QE 418,608
K3EOD 67,528
KBOHH 59,598
WB3IGR 27,192
KE1LI 20,945
N1JEZ 17,253
KO9A 17,136
KE7SW 15,235
AE6GE 15,050
Limited Multioperator
W3SO 116,920
K2LIM 91,440
N8ZM 30,076
W1QK 28,334
N3MK 27,456
W4NH 25,456
KOSIX 14,256
KB4BKV 9,776
K2QO 8,050
W9IRVG 3,645
Rover

N6NB/R 154,440
W6TAI/R 134,310
W5TV/R 106,128
NN3Q/R 104,924
N2CEI 101,707
K1DS/R 99,162
K4SME 94,224
WB20ONA 65,681
N2CYM 60,496
W5JMC/R 47,150
Limited Rover
K9JK/R 20,880
KE5GAQ/R 18,800
WW?7D/R 18,216
N2ZBH/R 13,968
K7BWH 9,
KOMHC/R 8,736
N6ZE/R 2,882
KD4RSL/R 2,222
N2SLN/R 2,016
K6LMN/R 1,309
Unlimited Rover
WOBL/R 10,086
KJ1K/R 9,682
KROVER/R 4,758
ABOYM/R 3,082

from the Nacogdoches ARC (about 1% dif-
ference). Though not in contention for the
gavel, the aggregate scores of the 3™ and 4"
place Medium clubs were less than 2,000
points apart (under /2% difference) with the

Florida Weak Signal Society sneaking in just

ahead of the Potomac Valley Radio Club.

Twelve clubs vied for the Local Club gavel
with the Murgas ARC claiming it. Three

Murgas members submitted their logs to fin-

ish just over 14,000 points ahead of the total

score from the nine logs received from mem-

bers of the Bristol (TN) ARC.

Summary

Welcome to the new Single Operator, Three

Band and Single Operator, FM Only catego-

ries. Thanks as well to pioneering operators

Single Operator, High Power Multioperator

Atlantic K3TUF 263,948 Atlantic N3NGE 575,706
Central WguC 56,848 Central KO9A 17,136
Dakota KOAWU 7,080 Dakota NYQA 378
Delta WB4JGG 7,614 Delta N4JQQ 13,356
Great Lakes K8MD 40,848 Great Lakes K8GDT 11,712
Hudson W2BVH 13,708 Hudson K2zZD 12,768
Midwest WOKT 680 Midwest NOAC 6
New England K1TEO 349,305 New England KE1LI 20,945
Northwestern N7EPD 22,506 Northwestern KE7SW 15,235
Pacific KC6ZWT 16,796 Pacific AE6GE 15,050
Roanoke W3IP 41,412 Roanoke W4YCC 1,653
Southeastern W4ZRZ 9,800 Rocky Mountain WORIC 1,898
Southwestern WA7JTM 4,294 Southeastern K1KC 3,003
West Gulf K5LLL 28,747 Southwestern KIOPY/7 70
Canada VE3zZV 16,571 West Gulf K5QE 418,608
Canada VA7FC 546
Single Operator, Low Power Limited Multioperator
Atlantic W3Sz 186,415 Atlantic W3SO 116,920
Central K2DRH 81,648 Central WIRVG 3,645
Dakota WOGHZ 13,986 Dakota KaSIX 14,256
Delta N4QWZ 69,750 Great Lakes N8ZM 30,076
Great Lakes K8WW 9,802 Hudson W2GH
Hudson WB2SIH 71,642 (W2JSJ, op) 440
Midwest NOLL 10,731 Midwest WOAO 54
New England AF1T 76,248 New England W1QK 28,334
Northwestern KD7UO 9,064 Roanoke N3MK 27,456
Pacific AF6RR 10,350 Southeastern W4NH 25,456
Roanoke WBSTFV 12,505 Southwestern W6QAR 1,725
Rocky Mountain KKoQ 3,920 West Gulf WDSIYF 2,652
Southeastern W2BZY 40,107
Southwestern K6TSK 3,944 Rover
West Gulf WB5ZDP 15,504 Atlantic NN3Q/R 104,924
Canada VA3ST 39,483 Central W9OFZ/R 20,400
DX XE2JS Dakota KCOP/R 4,320
Delta N6NB/R 154,440
Single Operator, Portable Great Lakes NES8I 7,344
- New England AA1I/R 4,061
Allantic ey g Roanoke W5JMC/R 47,150
Hudson WB2AMU 915 Southeastern N2CEI 101,707
Pacific KI6QEL 1,666 West Gulf W5TV/R 106,128
Rocky Mountain ~ W@STU 666 Canada VE3OILR 36,646
Single Operator, 3-Band Limited Rover L
i Atlantic N2SLN/R 2,016
G Kyen 6,368 Dakota WA2VOIR 672
Dakota ABOBW 174 Delta KD4NOQ/R 290
Delta KD5CKP 1,679 Great Lakes WB8ISS 264
Great Lakes AC8HU 4,465 Hudson N2ZBH/R 13,968
Hudson N2SLO 2,080 Midwest NOJK 182
Midwest KOJQA 88 New England WAI1T/R 880
New England W1DYJ 1,840 Northwestern WW?7D/R 18,216
Northwestern K7VIT 768 Roanoke ; KD4RSL/R 2,222
Pacific K6MI 5,145 Rocky Mountain KD7WPJ/R 54
Roanoke WA4LDU 768 Southeastern N4TZH/R 480
Rocky Mountain KONR 1,311 Southwestern N6ZE/R 2,882
Southeastern WA4ETN 1,485 West Gulf KoJK/R 20,880
Southwestern WB6HYH 800 -
West Gulf AE5SP 48 Unlimited Rover
Canada VE3KZ 5,680 New England KJ1K/R 9,682
XE1AY Rocky Mountain WOBL/R 10,086
Single Operator, FM Only
Atlantic W2EV 1,080
Central KC9CUK 441
Dakota WD9IGX 54
Delta N4DW 22
Great Lakes KT8D 24
New England KB1YNT 80
Northwestern KL2DN 54
Pacific N6AJR 30
Roanoke KK4MIN 10
Southeastern N5EEO 1
Southwestern K6TDI 324
West Gulf KC5FM 3

who chose to explore these new paths and to
the many who entered in the “classic” cate-
gories. It would have been quite interesting
had similar propagation occurred in 2013

as was experienced in 2012, but that is part
of the sport of radio: Like Forrest Gump’s
box of chocolates, you never know what
you’re going to get. So what flavor of propa-
gation will be found in 2014? Make your
plans to participate and find out first-hand
January 18-20!

The Opening

Continues Online!

Read even more stories and
analysis in the Expanded Results
article online at www.arrl.org/
contests.
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2012 ARRL 10 Meter Contest Results

“You just never know what 10 meters is going to serve up!” — Jim, WX3B

The 40th annual ARRL 10 Meter Contest was
held December 8-9, 2012. After an amazing
2011 the faithful all over the world were
awaiting a repeat. As late as December 1,
National Oceanic and Atmospheric
Administration’s (NOAA) Space Weather
Prediction Center flux forecasts were in the
range of 130 for the contest period, which
would lead to outstanding propagation. Right
in line with 2011! The Sun had other plans,
though, and conditions took a sudden, unex-
pected dive the week before the contest. In
the days leading up to the contest, flux was in
the high 90s and barely climbed above 100
over the contest weekend. Sadly, those hop-
ing for a repeat were left wanting. In particu-
lar, inter-continental east-west propagation
paths were severely depressed compared to
2011. Still, participation was high with 3,050
operators submitting logs. Those who did get
on the air found plenty of folks to work, prov-
ing once again that the ARRL 10 Meter
Contest is a great time!

Propagation
Part of the thrill of 10 meters is that low
power and small antennas generate contacts
far and wide. Whether operating for competi-
tion or recreation when 10 meters is open it is
a great place to hang out. And, during 2012
10 meters was still a good place to
make intra-continental contacts as
well as look for DX on north-
south paths.

Though the usual DX short paths
were not cooperating, many lucky
operators caught amazing long
path openings. On both Saturday
and Sunday morning long path
openings erupted from the eastern
US to Asia. As Ken, WMS5R, re-
lated in his post contest soapbox
comment:

“I experienced something that
never fails to thrill me just a little.
On both mornings, I managed to
work other Amateur Radio sta-
tions in southeast Asia by pointing
my antennas to my southeast. In
our morning most of the planet be-
tween Texas and southeast Asia on
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Scott Tuthill, K7Z0, k7zo@cableone.net

the short path is in darkness. The long path,
on the other hand, was mostly in sunlight at
that time and for a brief moment, conditions
are just right. I made contact with other radio
stations over a distance more than halfway
around the planet. No wires, no networks —
Jjust two radios with some aluminum stuck
high up in the sky, enjoying one of the fleeting
wonders of nature.”

The People Behind the Numbers

Of course any event like the ARRL 10 Meter
Contest is really the result of operators world-
wide making the effort to turn on their station
and get on the air. The people make the con-
test. The Sun and the ionosphere just provide
a pathway for everyone’s journey. In any
contest there are full-bore operations meant
to place first in their category, there are opera-
tions just about enjoyment, maybe along with
some friends and family, and there are opera-
tors who go make extra special efforts just to
get on the air.

One perennial story line is the battle for the
top spot among DX Multioperator, High
Power stations. In 2011 D4C managed to beat
out 2008, 2009 and 2010 victor CW5W and
set a new all-time record in the process.
CW5W team leader Jorge, CX6VM, cer-
tainly noticed this and was committed to re-

There are not many locations where you can operate adjacent to
saltwater and be 500 miles from the ocean. Dave, WX7G, found one —
the Great Salt Lake in Utah! [Dave Cuthbert, WX7G, photo]

gaining their top spot in 2012. As Jorge says
their drive to be #1 “...is a commitment that
grows each year..” CW5W was successful
and reclaimed their crown atop the DX Multi-
operator, High Power category. That makes it
four out of the last five for Jorge and his team
— a dynasty in the making?

Similarly in the US, several traditional heavy-
weights battled for the top Multioperator,
High Power spot, but it was the team led by
Dave, KIWHS, an energetic newcomer to HF
contesting, that pulled out the win. The
K1WHS team was one of the ones to catch
the long path openings to Asia on Sunday
which resulted in some great multipliers. “We
had the rig on at 1200Z Sunday morning, and
worked our first EU station then, fully an
hour earlier than on Saturday. Then Dennis,
WIUE, got the surprise of the weekend when
JGIILF called him on CW. He worked seven
JAs, plus VR2CB, BD7LMD, XV1X, BU2AV,
HSOZIA and 9VIYC. Our last long path QSO
was at 1541 with 9VIYC in Singapore.”

Beyond competition, the 10 Meter Contest is
always a good contest to share with family
and friends give operators a chance to try
contesting for the first time. Rich, NGHJZ,
took an opportunity during the contest to in-
troduce his 12-year-old nephew David to
Amateur Radio and contesting.
As Rich relates, “He’d call and
I'd log. He’d even push the but-
tons on the keyer. He loves radio
contesting and all the countries
he can talk to. He's got a license
manual under the Christmas
tree!” What a great way to intro-
duce someone to the hobby and
then follow up on their interest.

Likewise the group at K4WP
used the weekend to create a
“hands-on” contest training ses-
sion for members of their local
radio club. Sponsored by Bill,
K4WP, and Jere, KT4ZB, they
exposed nine operators to the
contesting experience. Their les-
son plan included topics such as
“Read the rules” and “Learn
about the logging program,”



which are probably good lessons for even the
most experienced contesters. To top things off
they even arranged for a VE session for one
of the attendees resulting in Anne, KK4ICS,
becoming KK4ICS/AE. Well done, Bill and
Jere!

There are always a few operators who, with-
out a permanent fixed station to use, have to
make special effort just to get on the air.
David, WX7G, operated in his car with a
TS-480 into a Tarheel 40A screwdriver an-
tenna. Being creative and wanting a low take-
off angle he parked at the Great Salt Lake in
Utah as you can see in the photo. The Great
Salt Lake is also not the most comfortable
place to be the first weekend in December. As
they say: “The only thing between there and
the North Pole is some barbed wire.”

Activity

The 2012 contest still proved to be quite pop-
ular though not quite like last year when
5,361 logs were submitted. The 3,050 logs
entered for the 2012 contest were good
enough for third all-time, just behind the
3,119 submitted at the peak of the last cycle
in 2002. For further comparison, the 2012
ARRL DX Phone contest set its all-time
mark with 3,527 logs submitted. The average
log contained 181 QSOs this year compared
to 363 QSOs last year and 153 in 2010. The
Single Operator, Low Power categories con-
tinue to be the most popular, making up just
under half of all log submissions.

In 2011 the big category news was the cre-
ation of the Multioperator, Low Power
(MOLP) category. Filling dual roles as both a
true Multioperator category as well as a
Single Operator Unlimited, Mixed category it
continues to be quite popular with 287 logs
submitted worldwide.

Looking around the world, logs were re-
ceived from more than 221 different DXCC
entities and W/VE/XE sections, only a slight
reduction from the 230 in 2011. The ARRL
10 Meter Contest remains a truly a global
event. More logs were received once again
from those quintessential contesters in Japan,
with 165, than any other location. They were
closely followed by Brazil with 123 logs and
European Russia with 95 logs. Total logs sub-
mitted from Europe fell 65% in 2012 from
2011. Maybe Europe did see the worst of the
propagation. As Darrell, GAHVQ, said in his
post contest write-up “I wondered if I'd over-
slept by several years and woke up at solar
minimum!”

Looking for the most active W/VE/XE sec-
tions, honors go to Ohio with 67 logs re-
ceived followed by Minnesota with 64. It is
notable that Minnesota has less than half the
ham population of Ohio so they were out in
force. Continuing this perspective, the US
states with the highest percentage of the li-
censed hams submitting a log were: New

Hampshire, Minnesota, Rhode Island,
Massachusetts and Delaware. In Canada, top
honors go to Northwest Territories followed
by Saskatchewan.

Activity in Asia held up fairly well. Overall
logs submitted fell 42% from 550 in 2011 to
317 in 2012 which was just slightly less than
the overall drop of 43%. After Japan the most
active countries were Asiatic Russia with 68
logs submitted and China with 28. Though
logs from China dropped, the number ex-
ceeds that from many stalwart European
countries such as France, Sweden, England
and Portugal.

Who were the most energetic and active
contesters? Which operators sat down, kept
their butts in the chair and made a large num-
ber of contacts? Looking at those entities

with five or more logs submitted, 2012 honors
go to Uruguay. The seven logs submitted from
Uruguay averaged 1,160 QSOs each:

A great effort from CV5K, CW5W, CX1DX,
CX2BR, CX4SS, CX5BW and CX5TR!

In second place were the 57 logs from
Argentina, which averaged 511 QSOs fol-
lowed by the 10 logs from the Canary Islands
with averaged 457 QSOs each and the 21 logs
from Chile that averaged 427 QSOs each.

Hard-Earned New Records

Coming off an amazing 2011 in which al-
most 1 in every 12 logs contained a record
score and 1 in every 5 DXCC and W/VE/XE
records were set, breaking a record was
certainly tougher in 2012. The record oppor-
tunities created from the 32 new XE multipli-
ers and new MOLP category have largely
been taken advantage of. Yet, even with the
overall poorer conditions than 2011, hard-
working operators managed to set 88 new re-
cords in 2012. Fifty-one of these were DXCC
entity and 37 were W/VE/XE records. Addi-
tionally, 21 first-time, and thus all-time, re-
cords were set by operators in the newly split
Ontario sections in Canada (GTA, ONE,
ONN and ONS). Thanks to the efforts of
Ken, WM5R, a full set of all-time ARRL

10 Meter Contest records is available at
www.arrl.org/contests.

Of these 88 records, there were 18 High
Power records, 61 Low Power records (34 of
these being in the still relatively new MOLP
category) and 9 QRP records. In W/VE, 15 of
the 18 records set in 2012 were in the MOLP
category and the other 3 were QRP. No new
Single Operator, Low Power or High Power
section records were set in W/VE in 2012,
other than the first-time records in the new
Ontario sections. This also means no one suc-
cessfully knocked off either of the two sec-
tion records still existing from the 1970s, now
the oldest ones on the books in W/VE/XE.
Who will take the challenge next year and set
new records for: Northern Territories, Single
Op, High Power, Mixed set by VESAW in
1978, and Idaho’s Single Op, High Power,

Affiliated Club Competition

Score Entries
Unlimited Category

Potomac Valley Radio Club
Florida Contest Group
Yankee Clipper Contest Club
Minnesota Wireless Assn

9,125,998 84
5,736,078 58
5,635,480 65
4,247,762 56

Medium Category

Northern California Contest Club
Southern California Contest Club
Society of Midwest Contesters
Arizona Outlaws Contest Club
Frankford Radio Club

Western Washington DX Club
Contest Club Ontario

Carolina DX Association
Alabama Contest Group

Central Texas DX and Contest Club
Maritime Contest Club
Tennessee Contest Group

4,625,828 49
3,887,018 24
3,606,330 41
3,465,884 30
2,671,234 26
2,021,048 16
1,852,496 24
1,736,694 18
1,608,428 19
1,454,322 10
1,453,882 11
1,410,054 27

Georgia Contest Group 7,746 12
Grand Mesa Contesters of Colorado 990,312 12
DFW Contest Group 971,434 15
ORCA DX And Contest Club 723,816 7
Mad River Radio Club 683,582 14
Willamette Valley DX Club 668,432 8
Northern Rockies DX Association 636,006 4
South East Contest Club 619,592 14
Louisiana Contest Club 591,708 7
Order of Boiled Owls of New York 568,648 7
Hudson Valley Contesters and DXers 499,384 11
Texas DX Society 485,534 4
North Texas Contest Club 478,896 4
CTRI Contest Group 475,486 7
Hampden County Radio Assn 466,188 11
Mississippi Valley DX/Contest Club 395,630 3
North Coast Contesters 343,728 10
Western New York DX Assn 324,024 6
Saskatchewan Contest Club 311,132 4
Utah DX Assn 275,456 7
Rochester (NY) DX Assn 269,878 8
Contest Group Du Quebec 133,324 7
Radio Club of Redmond 117,518 4
Six Meter Club of Chicago 37,474 7
Local Category
lowa DX and Contest Club 1,094,660 4
Central Virginia Contest Club 896,864 6
Mother Lode DX/Contest Club 798,808 8
Redwood Empire DX Assn 729,644 9
Lincoln ARC 395,278 3
Spokane DX Association 370,848 7
Bristol (TN) ARC 222,574 9
Midland ARC 214,976 4
Hilltop Transmitting Assn 176,352 4
Madison DX Club 154,908 3
599 DX Association 148,008 6
West Allis RAC 144,168 8
Low Country Contest Club 132,062 4
Granite State ARA 125,330 )
Delara Contest Team 121,728 6
Contoocook Valley Radio Club 115,292 3]
Fort Wayne Radio Club 112,878 3
Bergen ARA 92,346 3
Badger Contesters 89,702 9
Hazel Park ARC 80,168 3
Kansas City Contest Club 77,668 4
Athens County ARA 71,934 8]
West Park Radiops 43,510 3
QSY Society 37,602 5
Sterling Park ARC 35,466 &
Central Michigan Amateur Radio Club 18,236 3
Portage County Amateur Radio

Service 14,212 4
Milford (OH) ARC 8,646 4
Pueblo West Amateur Radio Club 7,450 5]
Falmouth ARA 7,204 3

Mixed set by K7LR in 19797 2013 and 2014
may be the last chance during this solar cycle.

Within W/VE/XE a total of 5 new division
records were set in 2012, down from 50 in
2011. In the MOLP category, new records
were set by KEWW in Great Lakes, WSKA
in Southwestern, and N5DO in West Gulf.
Additionally, XE2AU’s Single Op, Low
Power, Mixed and XE2B’s Multiop, High
Power operations set new all-time Mexican
records.
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us
Mixed Mode, QRP
K9OM 139,568
NA4CW 126,594
WABFGV 101,340
N1CC 48,828
KCOMO

(KQOU, op) 47,302
N6MA 44,756
KT8K 34,736
N2XP 34,720
WB2AMU 28,160
N9JR 26,962
Mixed Mode,
Low Power
K6AM 502,016
KTOK 371,178
WD5K 362,202
K2PS 342,166
N7LOX 337,040
WOXT 328,098
KOTT 244,378
N6ZFO 230,454
ACOW 215,424
K7SS 187,916
Mixed Mode,
High Power
N8OO 1,067,844
WeYX

(N7MH, op) 948,192
N8l 917,670
K6LL 777,920
NQ4l

(K4BAI, op) 777,096
KOEJ 737,104
WB9Z 621,300
WR9D

(KBOQUWU, op) 541,748
AA6PW 462,534
N2NC 461,472
Phone Only, QRP
KE20I 49,528
weQu

(WBQZA, op) 28,900
N8MWK 16,836
KB5KYJ 9,450
WWQWB 8,184
N8XA 7,896
AA4JI 7,396
N9FRY 6,536
ND@C 6,474
KKoQ 4,200
Phone Only,
Low Power
W3PAW 120,048
AC50 99,138
N7XS 92,950
WA4GKF 84,870
W2TF 54,612
N7CKJ 51,260
WA1TJL 50,688
NEKP 48,112
K4DMR 44,352
WABQYJ 38,700
Phone Only, High Power
K4XS 455,576
W5PR 342,240
NR5M 336,232
K5TR

(WM5R, op) 277,992
K4NV 257,260
W3EP 202,160
WA50YU 121,030
K1KNQ 115,830
N7UQ 113,848
K6HNZ 113,174

CW Only, QRP

K3RR 98,272
WeJTI 94,916
NOUR 93,984
N70U 74,256
KoLUz 50,952
K3TW 43,264
KS4YX 39,984
AA1CA 35,960
N4DSP 35,828
K4CIA 35,700

CW Only, Low Power
N4aww

(N4KM, op) 322,400
K7QQ 276,696
N4TB 240720
W3BGN 226,204
N41J 223584
WBATDH 170,868
KUSE 169,376
WD4AHZ 161,920
K9QVB 156,240
W2EG 150,804

CW Only, High Power
W5KFT

(K5PI, op) 597,640

N50 554,496
KD4D 548,640
K1TO 545,020
NY3A 446,656
K2SSS 439,456
N2MM 401,288
W6PH 312,480
K6NR 295,560
N9RV 289,428
Multioperator,
High Power
K1WHS 1,312,722
NX5M 1,119,472
K1LZ 1,035,440
N6DZ 926,640
K9CT 890,358
AA1JD 860,274
W4UH 842,490
WX3B 798,720
K4FJ 788,322
AA2A 776,058
Multioperator,
Low Power
KD2RD 496,164
W7TVC 457,588
N5DO 249,426
K4ZGB 208,610
K2DFC 205,936
NOHJZ 168,392
K7XC 168,036
W3ZGD 165,792
K8WW 141,456
WA1F 125,832

Canada
Mixed Mode, QRP
VA3KRM 1,408
Mixed Mode,
Low Power
VEBBMX 139,958
VE5ZX 121,152
VE5KS 77,700
VE3TW 57,038
VE3FH 32,262
Vy2Ll 31,248
VE2EBK 27,504
VA3AR 24,752
VE9ML 18,400
VE3VSM 10,360
Mixed Mode,
High Power
VE3KZ 446,708
VY2TT

(K6LA, op) 407,550
VE5UF 160,888
VE3CX 131,516
VE4VT 33,744
VE1JS 17,812
VASLF 12,150
VE3JM 5,984
VE3AAQ 1,680
Phone Only, QRP
VE1ZA 13,072
Phone Only,
Low Power
VEBGER 46,864
VA3MTT 17,992
VA7IR 10,320
VEBEC 6,474
VE2HIT 6,336
VE7EMI 5,040
VE7VAW 5,040
VA7AM 4,048
VA3WU 2,684
VEBKAD 1,470
Phone Only,
High Power
VABUK 31,482
VABNJK 31,440
VA3PC 8,600
CW Only, QRP
VY20X 36,300
VESMGY 1,548
VESFAL 1,196
VE2KOT 24
CW Only, Low Power
VE1RGB 119,132
VE3FGU 61,248
VA2WA

(VA2WDQ, op) 58,240
VE7CV 4,288
VE7JKZ 50,940
VE3OM 47,628
VE3IAE 34,600
VA7MM 29,376
VA3KAI 13,860
VASEC 7,168
CW Only, High Power
VY2ZM 601,392
VE7JH 394,200
VE7XF 284,488
VE9AA 261,508
VE9HF 171,720
VO1TA 157,440
VA7ST 76,896
VE2EZD 20,468
VE7WO 17,248
VEBEY 15,600

Multioperator,

High Power

VE3MMQ 327,564

VEBWQ 217,728

VE10P 216,300

VE3YAA 204,724

VESEJ 201,488

VE3AD 138,840

VEBAO 129,420

VE7SQ 59,388

VE3XAT 48,640

VE7IO 41,412

Multioperator,

Low Power

VA7BEC 245,436

VA7DZ 162,330

VEBAX 21,576

VA7XB 18,352

VE2AXO 14,168

VE3/KD2HE 1,672
Mexico

Mixed Mode, QRP

No entrant

Mixed Mode,

Low Power

XE2AU 130,536

XE1FRF 64,780

XE20 16,744

XE2ML 2,496

Mixed Mode,

High Power

XE1GRR 63,190

XE1J 44,220

XE2CQ 37,320

Phone Only, QRP

No entrant

Phone Only,

Low Power

XE2AA 36,816

XE1ZTW 7,980

XE2JA 7,252

XE1E 6,728

XE2JUM 3,240

Phone Only,

High Power

XE1B 205,478

XE2HUQ 78,520

XE1EE 8,584

CW Only, QRP

No entrant

CW Only, Low Power

XE2HQI 88,200
4A7L 59,708
XE1CT 31,360
XE2YWH 6,076
XESWMA 792

CW Only, High Power
XE1MM 181,116

Multioperator,

High Power

XE2B 472,926
XE10GG 40,960
XE2X 33,696
XE2ST 1,932
Multioperator,

Low Power

XE1HG 69,440
XE2FGC 20,868
XE1RCQ 11,088
XE1AJ 7,826
XE3N 2,736

DX
Mixed Mode, QRP
PY2NY 40,606
JR3RWB 26,700
El4l1 22,344
RT4W 10,880
JH7UJU 7,820
7K1CPT 7,592
JR1UJX 6,804
DL8LR 5,742
PY7AHA 4,522
JKITCV 3,300
Mixed Mode, Low Power
LUBEOT 1,024,716
ZS6WN 472,940
PYSMM 436,272
HQ2N

(JABWFM, op) 254,320
LW3DG 154,880
JG1AVO 131,840
PY2MC 91,176
CX5TR 79,310
ZS2NF 77,812
NP3CW 59,064
Mixed Mode,
High Power
HK1R 1,805,320
P40CX 1,381,632
XQ1KZ 693,056
EA7KW 626,232
ZS1EL 562,380
EF5Y

(EA5GTQ, op) 462,726
OM2VL 73,8
RT4RO 159,790
DH8BQA 129,360
RX4W 102,700
Phone Only, QRP
TGOANF 61,452
LU7VCH 14,592
VK4ATH 3,720
R7NA 2,856
PY2BI 1,462
PU5SUAI 896
JA2MWV 672
PU2EBR 352
ON3TO 340
PY2BN 270
Phone Only,
Low Power
PU5FJR 467,520
EA8AH 311,454
EASBMT 269,312
FY8DK 258,656
YY4DNN 224,976
LW7DUC 202,320
zz2T

(PY2MNL, op) 181,608
PU2LEP 164,016
LR1F

123,336

(PY2SHF, op) 118,332

Phone Only,
High Power
PP5JD 579,672
LP1H 552,000
CE3CT 393,262
YN5ZO

(K7ZO, op) 326,976
LS6VI 198,440
PT9ZE 165,648
CReK

(CT1CJJ, op) 159,238
CE1TT 151,940
OA4SS 141,174
LU3DW 137,124

CW Only, QRP
LU7HZ 208,832
CX4SS 172,272
RV9DC 20,000
JATYNE

(JR1INKN, op) 19,840
VR2ZQzZ 18,720
PP5BZ 11,616
US5VX 5,304
DJ2RG 5,152
JH6QIL 4,704
Z39A 3,956
CW Only, Low Power
PY30Z 804,992
V51YJ 513,400
PY2WC 399,600
L33M

(LUSMAM, op) 398,736
LW8DQ 301,416
NP3A 254,208
HSQZIA 241,696
LW5HR 227,220
ZL3TE 211,344
5C5W

(CN8KD, op) 206,928
CW Only, High Power
CE1/K7CA 786,420
EABSX 324,104
KP3W 269,848
JASFBZ 241,500
XR3A

(CE3DNP, op) 236,684
ITOVDQ 202,860
JG1ILF 195,456
EA4ZK 160,160
JE1CKA 133,668
PV8ADI 130,220
Multioperator,
High Power
CW5W 3,535,974
D4C 3,118,892
LS1D 2,664,256
CX5BW 2,609,068
LU5SFB 2,440,482
PY2NDX 2,178,474
PT5T 1,798,728
PJ2T 1,695,456
PS2T 1,271,806
PX2B 1,204,344
Multioperator,
Low Power
PY1GQ 996,030
LUSDX 988,500
VK4WIL 593,206
LUSDAT 473,744
VP2VGG 293,454
LU1UM 247,040
HC2UA 244,494
PJANX 244,470
CB6AKQ 232,064
LU2EE 201,984

In the 2011 10 Meter Contest Results (July 2012 QST, pp 80-83) KP2A (KW8N, op) was erroneously omitted as the DX winner of the Phone Only,

High Power category. We regret this omission. Bob had a score of 4,436 QSOs and 152 mults for a score of 1,341,248.

86 July 2013



Total QSOs Reported from Each State‘

[10to 1,795

QS1307-Tuthillo1

[11,796 to 3,426
1] 3,427 t0 5.731
Il 5,732 to 11,253
Il 11,254 to 38,244

On the DX front, two new continental records
were set, down from 15 in 2011. ZR6DX
turned in the first ever MOLP entry from
Africa and found themselves in the record
book. VK4WIL ground it out and just man-
aged to knock off V63QQ’s existing Oceania
MOLP record and will also find their call in
the all-time record list.

Club Competition

The Affiliated Club Competition is like a
wide-area Multioperator effort where you can
operate from your home QTH but be part of
a larger team competing with others. Seventy-
one clubs submitted logs for the 2012 10
Meter Contest, slightly up from the 70 last
year. Even with the overall drop off in contest
participation from 2011, contest clubs pro-
vided the energy and motivation for operators
to get on the air. These 71 clubs submitted a
combined 899 entries meaning 52% of W/VE
operators were also part of a club entry!

In some states, club participation was stun-
ning. The 58 entries from the Florida Contest
Group represented 67% of all the entries from
Florida: And their club boundary can’t even
include the whole state! The 56 entries from
the Minnesota Wireless Association repre-
sented 84% of the total entries from
Minnesota. To top even that, 86% of the en-
trants from Connecticut indicated they were
part of one of the four contest clubs active in
that state. Way to go, club organizers!

In the Local category, the lowa DX and
Contest Club took top honors among the 30

clubs in this category. Their four members
combined for more than 1 million points, the
only Local Category club to do so.

In the popular Medium category, 37 clubs
fought a hard pitched battle with the clear ad-
vantage in 2012 going to clubs on the West
Coast. In the end the 49 members of the
Northern California Contest Club (NCCC)
overpowered the 24 members from the
Southern California Contest Club (SCCC) for
a solid win. Even though the SCCC had a
higher average score per member they could
not overcome the NCCC’s participation ad-
vantage.

In the “big boys” Unlimited category only
four entries were received in 2012 down from
six in 2011. Coming out on top again for the
second year were the 84 members of the
Potomac Valley Radio Club (PVRC) who
bested second place Florida Contest Group
by a wide margin. The PVRC not only re-
peated their 2011 formula for success by
overwhelming their competition with sheer
number of members, they also had higher av-
erage scores per member. Congratulations to
all the clubs and their organizers.

Contest Planning

Questions that all contesters should ask are:
“Where are all my QSOs going to come
from?” and “What multipliers should I really
be on the lookout for?”” That way you can
configure your station and plan your operat-
ing strategy accordingly. The obvious place
to start is to look at a map of ham licenses in

each state. Summarizing the story (see the
online article for considerably more detailed
analysis) is a map of total reported QSOs
from each state. Some of the potential sur-
prises here are: expect more QSOs than

you think from Arizona, Minnesota,
Massachusetts and Maryland. Also, work
hard to make sure you get Kentucky,
Arkansas, New Mexico, Nebraska and
Kansas in your log.

Predictions for 2013

The 41st annual ARRL 10 Meter Contest will
be held December 14 and 15. So, what might
we expect this year? Cycle 24 has certainly
not been up to the hopes and expectations of
hams worldwide. However, Cycle 24 is not
quite done yet, not by a long shot. The April
2013 forecast by NOAA’s Space Weather
Prediction Center for December 2013 flux
levels are in the 130 to 148 range with a sin-
gle predicted flux level of 139. Long-term
forecasts have flux levels dropping about

16 points a year in 2014 and beyond, to
around 126 in 2014, 108 in 2015, and 90 in
2016. Based on this, my advice is, if you
enjoy 10 meters, plan a major effort for
December 14 and 15 in 2013.

Choose your category and figure out what
sort of QSO and multiplier total it will take to
reach your goal. Write these down in big bold
letters on a piece of paper and post it in clear
sight at your operating position. Then sit
down, get on the air, and don’t get up until
you have exceeded your goals! Even if you
are not so inclined, make sure to sit down and
get on the air — the 2013 contest looks like it
could be a memorable one.

10 Meters is Open Online

Look to the online extended ver-
sion of this article (www.arrl.org/
contest-results-articles) for more
commentary, more action photos,
and the following features and
analysis:
= Expanded tables of all Division,
Regional and Continent winners.

= What did CW Skimmer spots tell
us about propagation?

= Contest planning insights.

= Some predictions for the 2013
contest.

= | ine scores and the all-time record
tables.
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The 2013 ARRL August UHF Contest

1800 UTC Saturday, August 3 - 1800 UTC Sunday, August 4

= The first weekend in August is the time to get active
on UHF! 222 MHz and up is where contesters will be
for the 2013 August UHF Contest. The exchange is

your Maidenhead grid square.

=Enter as a Single Operator from home or a hilltop,
activate multiple grid squares as a Rover, or get some
friends together and enter the Multioperator Category!

= All entries must be received at ARRL by 1800 UTC
Tuesday, September 2, 2013. E-mail electronic Cabirillo-
formatted logs to augustuhf@arrl.org. Paper logs
should be mailed to ARRL August UHF Contest,

225 Main St, Newington, CT 06111.

Complete rules and entry forms can be found

at www.arrl.org/august-uhf

Scan this QR code with your smartphone to go
directly to the August UHF Contest rules page.

E??'“E Steve Meuse, N1JFU (front) and Stuart Olson, K1DY (rear) operate
432 and 222 MHz during the 2012 ARRL August UHF Contest at the
== Lebanon, ME contest QTH of Dave Olean, KIWHS in FN43. [Dave

Olean, KIWHS, photo]

Sean Kutzko, KX9X, kx9x @arrl.org, ARRL Contest Branch Manager

Sean’s Picks

= State QSO Parties this month:
Alaska (VHF only), New Jersey

= QRP Contests this month: Ml QRP
July 4th Sprint (July 4), QRP ARCI
Summer Homebrew Sprint (July 7), ARS
Spartan Sprint (July 9), NAQCC Monthly
QRP Sprint (July 18), Flying Pigs Run for
the Bacon (July 22), ARS Flight of the
Bumblebees (July 28).

= Canada Day Contest (July 1): The
national event for our neighbors up
north! Be sure to get on for this one and
help them celebrate their national day.

= DL DX RTTY Contest (July 6-7):
Plenty of RTTY fun to spread around!
Everybody works everybody and the
exchange is RST and serial QSO num-
ber. This event features entry categories
where “only dipole or groundplane
antennas are permitted.”

=|ARU HF World Championship (July
13-14): The biggest HF contest of the
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summer! Choose from high, low or QRP
power, as well as Phone, CW or both
modes. Tons of IARU Member Society
stations to work!

= CQ WW VHF Contest (July 20-21):
The focus is on 6 and 2 meters near the
end of the summer sporadic E season.
Go on a trip to a rare grid square and
enjoy the pileups!

= North American QSO Party, RTTY
(July 20-21): Summertime, and the
Baudot is easy. A good event to get your
feet wet in RTTY; simple stations can do
well and your Sunday is free for other
things!

= MARAC US Counties QSO Party
(July 27-28): How many US counties
can you work in one weekend? Alter-
natively, how many US counties can you
operate from in a weekend? You may be
a short drive away from a rare county
and big pileups.

= |OTA Contest (July 27-28): Sponsored
by the RSGB, island groups all over the
world become the sought-after prize for
the Islands on the Air program. Many an
operator has discovered the fun of
setting up a station in an IOTA group for
this event; you can, too!

July 2013 W1AW
Qualifying Runs

W1AW Qualifying Runs are held at

10 PM EDST on Wednesday, July 10
(0200 Z, July 11) and at 9 AM EDST
(13002) on Friday, July 26. The West
Coast Qualifying Runs will be transmit-
ted by station K6YR at 3590 kHz at

9 PM PDST on Wednesday, July 17
(0400Z July 18). Unless indicated
otherwise, sending speeds are from
10 to 35 WPM.



Bernie McClenny, W3UR, w3ur@arrl.org

A History of the DXCC Honor Roll

Seventy-six years of recognizing the pinnacle of DXing.

The DX Century Club (DXCC) program was
originally introduced to Amateur Radio op-
erators in September 1937. Once a DXer had
contacted 75 countries he or she was listed
and tracked in QST; at the “full 100,” which
constituted “the 100 countries mark,” he or
she was awarded a certificate. In May 1940
the concept of the DXCC Honor Roll (HR)
was announced:

“Starting with this issue, individual calls and
totals are listed only for those with country
totals of 116 or more. For totals of 115 or
less, the country total is given, followed by a
list of all calls of members at that level. Sixty
five DXCC members have totals of 116 or
more in this list. Since these top 65 have been
given more prominence in the listing, they
are, in a sense, members of an ‘Honor Roll.””
— Jim Maxwell, W6CF

After World War II a new DXCC was begun
for contacts made November 15, 1945 and
thereafter. Everyone had to start from scratch.
By November 1947 the League once again
introduced the HR; this time it was for the
“top ten DX men in a Century Club.” It was a
monthly listing in the “Operating News” sec-
tion of QST. The first HR listing in November
1947 showed the late Charlie Mellen, W1FH,
at the top with 168 countries and in 10th
place at 122 was Dave Brown, ZL.1HY. Next
the HR grew to include the top 10 country
count level, which meant there could be sev-
eral DXers at each country count level; thus
more than 10 DXers were listed.

Deleted Entities

With a growing number of countries that
were no longer meeting DXCC criteria, as of
April 1962 the deleted countries were no lon-
ger being counted in the DXCC HR qualifi-
cations. Starting with the April 1962 issue of
OST, DXers were listed with both their cur-
rent total and their total including deletes.
Jayme de Campos Freixo, PY2CK, was at the
top of the HR with 306/318 confirmed at the
ARRL® DXCC Desk in West Hartford. The
last monthly listing of the HR was in January
1966; after that it was listed biannually, at that
time in the June and December issues. Even-
tually the DXCC HR criteria were defined by

the total number of current countries and the
next nine spots, with the bottom of the HR at
X — 9. For example, if there were 315 “cur-
rent” countries then the bottom of the HR
would be 315 — 9 or 306.

A DXCC Honor Roll lapel pin was first pro-
posed at the January 1972 ARRL Board of
Directors meeting. A year later the HR plaque
was available to those who made the grade.
The DXCC #1 Honor Roll plaque was intro-
duced to DXers in 1975. Unlike the Phone
DXCC HR, which dates back to November
15, 1945, the CW DXCC HR was not intro-
duced until June 1976.

To get a feeling for what it was like to make
the HR back in the *70s, Larry Foord,
VE3FLE, now VE3LR, wrote an article with
an interesting perspective entitled “The HR:
Not for the Faint-Hearted.”! During this time
there was also a growing a movement to re-
move countries for lack of activity. The DX
Advisory Committee reviewed this concern
and “...rejected deletion of countries for
honor roll purposes on the basis of no amateur
activity in 10 or 15 years; deletion of countries
with no official licensed amateurs...”?

Currently the DXCC HR runs in the August
issue of QST. There are HRs for Mixed, SSB,
CW and Digital. The Mixed listing includes
approximately 3000 members, of which
about 1300 are in the # 1 position with all
countries worked and confirmed. You can
also view the DXCC HR listing, which is up-
dated daily, at www.arrl.org/dxcc-standings.

The Value of Rarity

Every so often a DXer will voice something
along the lines of “such and such country has
not been active for more than X number of
years and should be deleted.” Per the DXCC
country rules “An Entity may be deleted from
the List if it no longer satisfies the criteria
under which it was added.” There is no rule

L. Foord, VE3FLE, “The Honor Roll: Not for
the Faint-Hearted,” QST, Feb 1978, p 80.
2“Moved and Seconded...Minutes of the 1978

Second Meeting of the ARRL Board of
Directors,” QST, Sep 1978, p 48, Minute 28.

(and I hope there never is) to delete a country
for lack of activity.

Two such countries, which had not been ac-
tive while I was heading for the DXCC HR,
were China (BY) and Albania (ZA). China
had been inactive for close to 40 years and
Albania for more than 20 years. This inactiv-
ity is what makes the rarest ones the rarest
ones! Believe it or not, rarity adds value to the
DXCC program and the award.

To obtain the DXCC Mixed HR it typically
takes approximately 10-15 years. Larry’s,
VE3FLE, article mentions this. I made the
HR in 1992, having been first licensed in
1977, so in my case it took slightly less than
15 years. Currently there are 340 DXCC
Entities, which means one has to have 331 or
more countries in order to qualify for the
DXCC HR. The top nine countries on the list
that have been inactive for the longest amount
of time are KP1, VK@/H, KH5/K, E3, VPS/S,
CE@X, KH1, FI/T and P5, with North Korea
the most recently inactive (see Table 1). So if
someone has worked P5 and every country on
the DXCC list except those eight, theoreti-

Here Dean Straw, N6BV, presents Rich
Holoch, KY6R, with his ARRL DXCC Honor
Roll Plague at the Visalia International DX
Convention. Rich has been a ham since
1973 but he did not become interested in
DXing until July 2001. Between sunspot
cycles 23 and 24, 11'% years later, he made
it on to the HR. [Photo courtesy of Rich
Holoch, KY6R]
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Table 1
Inactive Countries List

Call Sign of Date of
Prefix  Country Last DXpedition Last Activation
KP1 Navassa Island W5IJU/KP1, NF6S/KP1, April 2, 1993
NH2S/KP1, KH2W/KP1
VK@/H  Heard Island VKOIR January 25, 1997
KH5/K  Kingman Reef K5K October 31, 2000
E3 Eritrea E300A December 2, 2001
VP8/S  South Sandwich VP8THU January 22, 2002
CEQX San Felix Island XROX March 28, 2002
KHA1 Baker & Howland K1B May 7, 2002
FT/T Tromelin Island FR5ZU/T July 1, 2002
P5 North Korea P5/4L4FN November 20, 2000

cally he or she could be on the DXCC HR in
just over 10 years.

The DXCC List

The DXCC list was first introduced in 1937
shortly after the groundwork was laid by
Clinton B. DeSoto’s, W1CBD, October 1935
article entitled “How to Count Countries
Worked: A New DX Scoring System.”? After
reading the article one will quickly under-
stand how it took many years to come up
with an agreed-upon list of countries. As
quickly as a list was released, political and
geographical changes would render it obso-
lete. Since the DXCC 2000 rules revision the
situation has become more stable.

It’s this editor’s opinion that the DXCC pro-
gram is a lifetime accomplishment. Along the
journey, while waiting for the next new one,
one can stay active by participating in the in-
dividual mode and band DXCC awards as
well the DXCC Challenge (www.arrl.org/
dxcc-challenge). Outside of the League’s
awards there are hundreds of other awards
and challenges such as contests to keep one’s
attention for those long dry spells between
working all time new ones.

6 Meter DX News from

Around the Globe

By the time you read this column we should
be at the height of the 6 meter summer spo-
radic E (E;) season in the Northern Hemi-
sphere. The best period for the past 10 years
or so has been from about June 24-July 7, al-
though we can get Eg more than 30 days be-
fore or after this time frame. Veteran 6 meter
DXpeditioners know this is the perfect time
for some radio globetrotting and have given
us their DXpedition details below.

FP — Saint Pierre and
Miquelon Islands

Eric, KV 1], is heading back to Miquelon

3Clinton DeSoto, W1CBD, “How to Count
Countries Worked: A New DX Scoring
System,” QST, Oct 1935, pp 40-41.
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Island (NA-032) where he will be QRV on
160-6 meters mostly on SSB and RTTY with
some CW, PSK-31 and Feld Hell, July 6-16.
This will include a mixed mode effort in the
TARU HF World Championship. Full details
are at www.kvlj.com/fp/July13.html. QSL
via his home call either direct, via the bureau
or LoTW.

KG4 — Guantanamo Bay

Terry, K4RX, Ken, AC4TO, and Tip, N4SIA,
will be operating from Club Gitmo (FK29kv)
as KG4RX, KG4TO and KG4AS, respec-
tively, June 22-29. They will have a K3 trans-
ceiver and PR6 preamp along with a KPA500
amplifier using a 6GM5XHG Yagi on 50 MHz.
There will also be some HF activity. KG4RX
and KG4TO will be posting their logs to Club
Log. QSL KG4RX via K4RX, KG4TO via
ACA4TO and KG4AS via N4SIA.

V3 — Belize

Six meter operators will be looking for
Jimmy Treybig, W6JKYV, to be QRV as
V311V from San Pedro (EK67), Belize for
his annual 6 Meter Sporadic E DXpedition.
He will be operating from “a good location
for Europe and USA” from June 21-July 1.
QSL via W6JKV.

VP2V — British Virgin Islands

Once again Dave, WIDR, will be active as
VP2V/WODR. He'll be operating from the
northern shore of Anegada Island June 14-28.
He’ll be on 6 meters only with SSB activity
expected on 50.115 MHz and on CW, includ-
ing a CW beacon, on 50.1156 MHz. QSL di-
rect via WODR.

HF DX News from
Around the Globe

FT5ZM — Amsterdam and St Paul
Islands

In early April of this year, veteran southern
Antarctic DXpedition and CQ DX Hall of
Famer Ralph Fedor, K@IR, announced a mul-
tinational DXpedition to Amsterdam Island
in January of 2014. This one ranks # 6 on

Club Log’s Most Wanted
List as it has not been on the
air since late 2002. This one
definitely needs the support
of DX foundations, clubs
and individuals as the bud-
get is well north of $400K. HSZM
The website is Www.
amsterdamdx.org.

IARU HF World

Championship

During this year’s International Amateur
Radio Union’s (IARU) HF World
Championship members of the Potomac
Valley Radio Club will be holding a battle of
the beltway as they host NUTAW/3 on the
northern end and W1AW/4 from the southern
end. NUIAW/3 (IARU) will be led by Frank,
W3LPL, and W1AW/4 (ARRL) headed by
Steve, NR4M. Plans are to be QRV on all 12
bands/modes each from six stations within
W3 and W4. QSL NU1AW/3 and W1AW/4
via their call book addresses.

0J0 — Market Reef

OJOV is expected to be the only Mérket Reef
DXpedition this summer by ONSVP,
ON6QO, ON4CCP, ON4LEM and ONSJT.
This one is planned for June 30-July 5. They
will operate on 30, 20, 17, 15, 12, 10 and 6,
on CW, SSB and “some digital experiments
possible.” They will have several rigs, FT990,
Icom 7600, FT-897D transceivers, some SPE
amplifiers, Ultrabeam verticals, an inverted V
and a 3 element Yagi for 6. QSL via
ON4CCP. This will be the only DXpedition
allowed on Mirket Reef this summer due to
some restoration work being done there.

VQ9 — Chagos Islands

Jim, ND9M, has been back at Diego Garcia
and active as VQO9JC since mid-March.
During May he was operating special event
station VQ975FOC for the 75th anniversary
of the First Class CW Operators’ Club (FOC).
Jim will also be using special call VQ93JC
from June 22-July 7. Since the club station
has been shutdown, he’ll be operating “Field
Day style” from a picnic table with single
band dipoles. He'll typically be active 1200-
1600Z and as early as 0830Z on Fridays. QSL
all three of Jim’s calls via NDIM.

Wrap Up

A special thanks to FOC, KV1J, NN3W,
ON8VP, W1JR, W6JKYV, WODR and The
Daily DX for helping to make this month’s
column possible. Don’t forget to send your
DX news, photos, club newsletters and
whatnot to w3ur @arrl.org. Until next
month, see you in the pileups! — Bernie,
W3UR



The World Above 50 MHz

Jon Jones, N@JK, nOjk@arrl.org

¥ The 4 Meter Band — A New
Challenge for VHFers?

With TV broadcasting moving to digital, a 4 meter
band might be just around the corner.

Between the 6 and 2 meter amateur bands is
the 4 meter band at 70 MHz. An e-mail from
Rob, PE9PE, prompted me to have a look at
this band, which is mostly unknown to
North American VHFers. The international
allocations at 4 meters are mostly in Europe,
the Middle East and South Africa. This band
is very popular in Europe but is not currently
available in the United States or Canada.

Impressive DX has been worked on it via
transequatorial propagation (TEP) from Italy
and Spain to South Africa. Propagation on
the 4 meter band includes TEP, sporadic E
(Es), meteor scatter, tropospheric refraction,
aurora and aurora E;. EME would also be
feasible, but F2 would be very rare. Multi-
hop E; occurs, though less frequently than
on 6 meters. Last summer on June 8,
CT1HZE in Portugal heard the experimen-
tal WFOXRU/b (FMO07) in Virginia on
70.005 MHz via E,. Four meters is also good
for mobile operating as the fading is not as
severe as on 2 meters or 70 centimeters and
antenna efficiency is often better than on

6 meters.

The fact that the 4 meter band is not in wide-
spread use around the world (especially not
in the USA and Japan) means that there is
practically no commercially built amateur
equipment for the band. Consequently ev-
eryone on it uses either homebrew or modi-
fied equipment. This means that 4 meter
operators generally have more of an interest
in the experimental aspects of the hobby
than others on the VHF bands. Antennas are
also mostly homebrew. Trident Antennas in
the UK sold a nice 4 meter Yagi, but their
website is no longer active.

Transverters are a popular way to get on the
4 meter band. Spectrum Communications of
Dorchester, UK manufactures a range of
products for the VHF bands. Since 1988
they have been producing 4 meter transvert-
ers in kit and ready-built form. Tony, I0JX,
has modified the TEN-TEC 6 meter trans-
verter for 4 meters. Information on how he
did it is at www.qgsl.net/i0jx/tentec_e.html.

Noble Radio just announced a new 6 and

4 meter transceiver designed and manufac-
tured in the USA: the Noble Radio NR-6N4
two band VHF transceiver. The transmitter
is rated at 20 W PEP SSB and CW. The
price is anticipated to be around $800 US.
More information about it can be found at
www.southgatearc.org/news/april2013/
noble_radio_nr_6n4.htm.

Why don’t we have the 4 meter band in
North America? One big reason is it over-
laps with NA VHF low channel 4 TV, which
is 68-72 MHz. But with the migration of
North American TV to digital, an allocation
at 4 meters may be possible in the future. In
2010 Glen Zook, K9STH, filed a petition
with the FCC to grant a US 4 meter alloca-
tion. So far his request has not been granted.
If there is interest in the 4 meter band, per-
haps VHF radio clubs, organizations such as
the Southeast and Central States VHF soci-
eties or interested individuals could file their
own petitions or support K9STH’s. The time
is now for 4 meters!

Meteor Scatter for Newbies
Roger, VE1SKY, sent me a PDF and
PowerPoint presentation of a talk he gave to
the Halifax Amateur Radio Club regarding
getting started in meteor scatter. It is an ex-
cellent review of what meteor scatter is, the
equipment and techniques needed including
the digital WSJT and IsCAT modes, what
DX you may work, and a YouTube link to
an actual digital meteor scatter contact
Roger made with K2MO. The references are
hyperlinked. If you are interested in meteor
scatter, this is a great source of information
to get you on your way. You can access
Roger’s presentation at www.halifax-arc.
org/sites/default/files/Meteorscatter VHF
Comms.pdf.

John Butrovich, WSUWB, SK

It is with sadness that I report that John,
WS5UWRB, passed away April 13. John had
just set a new 222 MHz meteor scatter record
with William Ockert, ND@B, on Decem-

ber 10, 2012 at 2177 km. He was active until
days before his passing.

I worked John several times on 2 meter Eg
and meteor scatter, and 23 centimeter tropo
from Kansas. Back in April 2000 I worked
him on 6 meters from American Samoa.
John was one of the pioneers in investigating
FAI (Field Aligned Irregularities) propaga-
tion on 2 meters.

Chuck, W7CS, knew John well and had
these words to say:

I first worked and got to know John
when he was in the Navy and stationed at
a Navy Logistics Base near Sacramento,
California, I believe in the 1960s. I was
living in the San Francisco Bay Area then.

Later when he retired from the Navy
and was working in the oil fields of west-
ern Texas, we worked many times on
2 meters and via many modes, even by
FAI, from my QTH in Northern Califor-
nia.

I also recall the many random 2 meter
EME CW contacts that we had over sev-
eral years. John at that time was only
using a 15 foot long Cushcraft Jr Boomer
and a Henry 1 kW HPA. He was able to
take advantage of ground gain over that
flat west Texas territory. He was the epit-
ome of what a VHF pioneer could be,
with minimal antenna gain and moderate
RF power.

I always looked forward to VHF con-
ferences the 6 meter get-togethers, when I
could visit with John again and reminisce
about our previous contacts. I'll be think-
ing about him at every one I attend in the
future.

On the Bands

50 MHz. A major F2-TEP opening occurred
March 30-31 for stations in North America
to South America and even to Africa —
EAS8 — from Florida! Six meters was open
for F2 and TEP for stations in the Gulf
Coast, South Texas and Florida from

1900 UTC to after 2300 UTC. Ken, AC4TO,
worked LUSXP in Tierra del Fuego (FD66)
at 1944 UTC. Ken observed “for a while it
was a ‘vanilla’ opening to South America
with many of the usual stations, but then

July 2013 91



suddenly below the strong SSB on

50.110 MHz from a few GF05 area LUs
came a weak CQ on CW: LU5XP IN TIERRA
DEL FUEGO IN FD66! After a bit we were
able to make the contact through the bedlam
on 50.110 just above

gang were already working him. I an-
swered his CQ with 50 W while waiting
for my amplifier to warm up and got a cou-
ple of QRZs from him. The amplifier did
the trick and our contact finished at 0247.
He built over the next 15 minutes, peak-

ing to a solid 579 on
‘S]ZSL ;%4; Ii]:;v Suddenly below the strong the meter. Since he had
N3ILL Os’t a skew- SSB on 50.110 MHz from a few worked a lot of the Ari-
P GFO05 area LUs came a weak  zona gang there

path contact with
EAS, so I started call-
ing CQ on 50.095 at
130 degrees and had
EA8AK call me almost immediately with a
loud signal via skew! That was the first time
I have worked EA8 via skew path.

“The back scatter footprint was amazing for
a long period of time; I worked V31AE and
KP3W via back scatter. Without really try-
ing much, I worked 9 DXCCs in the opening
(CE, CX, EA8, HC, KP4, LU, OA, PY and
V3) and heard other DXCCs I could have
worked too. With the SFI so low it seems the
disturbed conditions really helped us out and
made it an especially fun day.”

I got an e-mail from Osvaldo, LUSXP, and
he runs 100 W with a Yagi only 10 feet up:
“Very happy to work the FD grid field fi-
nally!” LUSXP is not that far from the sub-
Antarctic islands such as 3Y@, CE9, HFQ,
etc. Dave, NOHF (EL99) heard EASBPY at
2029 UTC while he was working HC3AP.
Around 2230 UTC HCIMD (FI09) handed
out Ecuador to many. After the South
American stations faded, the band shifted to
the South Pacific. Fred, KH7Y, worked
LUSFF at 2358 on the 30th, then K5SRK in
Texas via side scatter at 0004 UTC March
31. Fred was beaming 110 degrees toward
HK. N5DG spotted Fred at 0015 UTC.
FKS8CP appeared and worked stations in
W4, W5, W6 and W7. Chuck, NA6XX,
worked FK8CP at 0042 UTC with heavy
QSB. K5BG in EM12 noted Remi was “59”
on SSB at 0101 UTC. E were noted as well
by NWOW (EM47) to XE20/b (EL05) at
2328 UTC March 30 and W4HLR (EM56)
to XE2JS (DL68) at 0046 UTC the 31st.
The E, helped create links for those in the
right places to work the South Pacific. The
DX propagation even stretched north to
Colorado.

Bruce, KOYW, heard Jack, OA4TT, at
0235 UTC on March 31:

After a frustrating couple of hours of
watching beacon reports from the Pacific,
FK8CP, KH7Y and KH6SX with no joy,
heard Jack, OA4TT, pop in on 50.105 at
0235Z calling CQ with a good signal 559.
The Arizona gang, Pete, WA7JTM,;
Tommy, W7RYV, and Tom Brown,
N7AMA, as well as some of the Tucson
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CQ on CW: LU5XP IN TIERRA DEL
FUEGO IN FD66!

weren’t many takers. I
called Arne, N7KA, in
Albuquerque, who
promptly worked him
with 100 W for a new one (#61). I could
tell he was a lot louder as the latitude de-
creased! Arne is at 35° with 5 dB less an-
tenna and was copying Jack with the same
signal that I was. W6XI at 32° was hearing
him a solid speaker rattling 599 on peaks.
Jack sounded really happy! Jack was still
in here until 0315. Other than weak back
scatter from some of the Arizona guys, no
other DX signals were heard here. Jack
was right on his heading of 149° with little
fading and a bit of TEP flutter.

The opening concluded with KH7Y working
OAA4TT “nothing but loud” at 0327 UTC.
The following afternoon (March 31) Dennis,
K7BY, worked KP4EIT, KP4BAI and
NP3XF via Eq. A little Eg can go a long way
in March.

A DXpedition was active on 6 meters from
Easter Island the first week of April — Pipe,
CE3SX, as XROYX. Ed, N5DG, worked
XRAYX on April 1 at 0255 UTC for “a new
one.” Ed notes WSUN and K5RK also
worked Easter Island. These may be the first
Easter Island to stateside 6 meter contacts
since Arliss’, W7XU, DXpedition as CEJY/
W7XU in 2001. On April 2, Fred, KH7Y,
logged Pipe at 0630 UTC. Easter Island is a
near perfect distance from the geomagnetic
equator for TEP to Hawaii. Fred heard the
KHO9 beacon for over 6 hours!

On April 3, XROYX worked EASAK at
2344 UTC. This is a “long path” TEP con-
tact, similar to many Arliss made from
Easter. Dave, PJ4VHF, worked XROYX on
the 9th. Dave uses an IC-756-Prolll trans-
ceiver to 6M5X Yagi at 28 feet and is an en-
gineer for TRW. Eric, T6MO, logged
FR1GZ, ZS6AYE and ZS6NK around

1450 UTC April 5. Eric uses a FT-857D and
a RadioWavz 40-10 meter off center fed di-
pole on 6 meters at 30 feet. NA6XX worked
CE2AWW on the 7th at 2030 UTC with 339
signals “pure TEP.” KOHA (EN10) and
NW@W also spotted Dale at 2200 UTC.
K4QI (FMO06) heard the OA4TT/b on the
8th for a few hours. April 9 found Dave,
NOHF, working EA8CK at 1916 UTC.
KHT7Y had a great evening from the Big

Island with “KG6, JA and VKs — about 75
QSOs” on the 12th.

A rare South American opening for stations
in the Pacific Northwest and British
Columbia to CE2AWW took place April 13.
K7CW, VATFC (CN79), VE7XF and
VE7DAY (CO70) were among those work-
ing Dale, CE2AWW, around 2140 UTC.
Paul, K7CW, worked CE2AWW for his
DXCC #100 on 6 meters. “I had just gotten
home from town and took a look at the chat
on the ON4KST Region II page. I saw the
red traces reaching from CE to VE7 and
turned on my amplifier as fast as I could. T
tuned down to 50.102 and there was
CE2AWW at 599 plus. Dumped my call
once and got him. This contact with CE
brought me to 100 entities on 6 meters. Dale
and I have been good friends for something
like 45 years, so it was especially nice to
have him be the 100th country for DXCC.”
Probably an Ej link to afternoon TEP open-
ing. NA6XX noted E; clouds over Utah and
California — the right place for a link.
Dale’s, CE2AWW, log:

W7FI (worked first), KTWIA, K70FT,
VETDAY, VE7XF, VE7SL, VATFC,
N7CW, KI7JA and K7CW (worked last).

Dennis, K7BYV, found HC2UA on April 14,
2002 UTC with 599 signals. Dennis thinks
it was direct F2. The geomagnetic field was
disturbed from a minor CME impact the day
before. Jim, W70OUU (DM22), worked
LU9EHF (FF95) at 2133 UTC on the 14th.
Jim said he was “camping” on 50.130 MHz
and the LU “just popped out of the noise”
for a new one. Probably an E; link for Jim as
the N@PLL/b (EM09) had been spotted by
K7WLF (DM22) a few minutes earlier.

From April 21-23, KH7Y worked Oleg,
URSFA/mm, in grid QI51 near P29. Oleg
uses a Windom antenna and FT-817 trans-
ceiver! Eric, TOMO, worked 3B8MM via
TEP at 1430 UTC via TEP on the 21st. Eric
says he is just getting “schooled” in how
TEP works. Lance, W7GJ, worked TI3SN
via EME on the 21st at 0102 UTC for his
DXCC #185. He believes this is the first
Cameroon to USA 6 meter contact.

A minor aurora occurred April 24. N8JX in
EN64 heard the KOKP/b 50.073 MHz via
aurora at 0015 UTC. Joel, KG6DX, worked
areally rare Nepal 9N7SZ (JASLSZ) grid
ML94 on the 28th at 1200 UTC. KH7Y
worked BV2DQ and P29NO “for a new
one” on the 29th around 0900 UTC. 9N7SZ
worked many in Japan on April 30. I am re-
ceiving reports of several big E-TEP open-
ings for North America to South America
May 2-4 as I write this. I'll fill in the details
next month.



Hepburn Tr i 1280 UTC Tho apr 11 Ern Ko Americo 144 MHz. Ed Kelly, VPOGE (FM72),

2.cam caught a rare tropo opening to the East Coast
; April 11. He worked KIMAP (FM14ux) at
1152 UTC on 144.200 MHz at around
1000 km. Hepburn’s tropo map prediction
(see Figure 1) shows enhanced conditions
between Bermuda and North Carolina that
morning. On the 14th, Rick, WGRT (EM27),
worked Chad, NOYK (DM98), on tropo at
1455 UTC.

Sam, K5SW (EM25), worked KSYG
(EM50) on April 17. Steve, NN4X (EL9S),
also worked K5YG (EM50) on

144.200 MHz tropo at 1129 UTC April 18
with S2-S7 signals. Fred, KH7Y, worked
9GS5EME on April 23 via EME. Also on
EME, K7ULS (DN41), worked N3RG
(FM29) on the 26th. Mike, K7ULS, ran
just a 7 element M2 Yagi (see Figure 2)!

Figure 1 — Hepburn tropo map for April 11 showing the conditions during the
2 meter SSB contact Ed, VP9GE (FM72), had with KIMAP (FM14) at 1152 UTC. 222 MHz. John, KFgM (EM17), worked
The contact path goes right across the predicted strong tropo ducting on the map. K5SW (EM25) ’W(Z)IQXN (EMZ%S) and

[William Hepburn, map] X K .
K@DOK (EM43) in the 222 Spring Sprint.

N6ZE made 13 contacts from DMO04 in the

Sprint. Peter uses a FI-736 with a 100 W

Setay u“ unu Derode Saes  Bandd  Hew brick and a 9 element M? Yag1
Az: 119.81 432 MHz. Peter, N6ZE, made 27 contacts in
£l : 7 ; 91 the 432 MHz spring sprint from DMO04. His

best DX was 138 km. N4PZ (EN52) has up-
pgrd: -3.6 graded his 50 W beacon to two “big wheel”
antennas at 70 feet on a 200 foot hill on
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Here and There
[¥557 000 [F00E | freeseOF 61 | npome 0B | THPerod 888 Eric, K9GY/T6MO, is back in the states
now. He is planning to be in Bermuda
Freg 21T OF Bea tm B e August 8-15 and will be operating from
I Ed’s, VPIGE, shack. He plans to be active
on 6 meters.

Eric, KV1J, will be on from Saint Pierre
and Miquelon, FP, July 6-16. This is pri-
marily a HF operation but he will have
6 meters.

Tom, KCOW, will be active as HH5/KCOW
from the extreme northern tip of Haiti July
6-25. Activity will be 80-6 meters using
CW only. He will use a vertical antenna
placed directly over salt water.

I would encourage our African colleagues
to look for E¢-TEP links to North America
this fall. CE2AWW, FK8CP, OA4TT and
Figure 2 — Screen shot of a JT-65 2 meter EME contact between N3RG (FM29) and others have shown what is possible with

K7ULS (DN41) in Utah. The contact took place on April 26 at 0329 UTC. K7ULS was good stations and astute operating.
running just 350 W to a single M2 7 element Yagi! [Raymond Golley, N3RG, photo]
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At the Foundation

Mary M. Hobart, KIMMH, klmmh®arrl.org

Calvin Darula, KODXC, Awarded
2013 Goldfarb Scholarship

The 2013 William R. Goldfarb Memorial
Scholarship has been awarded to Calvin P.
Darula, KODXC, of St. Bonifacius
Minnesota. Calvin, a senior at Waconia
High School, carries a 3.4 GPA and is an
ARRL member. His accomplishments in-
clude Academic Honor Roll in his freshman
and sophomore years, service on the Student
Council in his senior year and second place
in the Voice of Democracy VFW Constitu-
tion speech competition, also in his senior
year. He participated on his high school
baseball teams all four years of high school.
Calvin’s community activities include the
Fellowship of Christian Athletes, Con-
servation Club, International Club and the
Waconia Amateur Radio Club (KC@VIS)
through four years of high school with ser-
vice as the club’s Vice President.

Calvin’s interests in Amateur Radio include
contest operations at superstations including

K3LR, K1LZ and 6Y1V. He
has broken world records in

the CQ WPX Contest and r
the CQWW SSB Contest

4 ol
ARR
- -

he can build on his experi-
ence as a young entrepreneur
who started his own Internet
marketing company at the

from station K1LZ. In 2008 ~ age of 14. His goal is to be
he was voted W@ Young PR involved in business to help
Ham of the Year. He was re- FOUNDATION make changes that will
cruited as a 2010 USA High provide a stable, thriving

Speed Telegraphy Team member and has
served as Youth Assistant Section Manager.
He was the keynote speaker at the 2010
Dayton Hamvention Contest Forum, speak-
ing on CW contesting. He has had several
articles published in the National Contest
Journal, CQ Magazine and the FISTS CW
Journal.

Calvin will attend St. John’s University
where he will pursue studies in business
management and economics. His plans in-
clude a career in the business world, where

economy for future generations.

The application period for the 2014 ARRL
Foundation Scholarships opens October 1,
2013 and closes promptly at midnight on
January 31, 2014. Complete information
about the more than 80 annual scholarship
awards and the prestigious William R.
Goldfarb Memorial Scholarship for high
school seniors can be found on the web at
www.arrl.org/scholarship-program.
Inquiries about the scholarship program
should be sent to foundation@arrl.org.

Special Events

Maty Weinberg, KB1EIB, events@arrl.org; www.arrl.org/special-event-stations

Contact these stations and help commemorate history. Many provide a special QSL card or certificate!

Jun 10-Jun 24, 0000Z-23592Z, K1A,
Pittsfield, NH. Sky Is No Limit Amateur Radio
Club and Contoocook Valley Radio Club.
Aerospace Fest. 21.252 14.252 7.252 3.852.
Certificate & QSL. Fred Reed, KK1KW,

103 Berry Pond Rd, Pittsfield, NH 03263.
www.qrz.com/db/kalsky

Jun 15, 1600Z-2200Z, W6SVS, Simi
Valley, CA. Simi Settlers Amateur Radio Club.
Simi Valley History Days at Strathearn Park.
14.270 14.045 7.270 7.045. QSL. Rick Gal-
braith, 4790 Alamo St, Simi Valley, CA 93063.
simisettlers.org

Jun 29-Jun 30, 1317Z-1421Z, W2W,
Hillsboro, IL. Montgomery County Amateur
Radio Emergency Corps Inc. Honor America
Days. 14.260 7.270. QSL. MCAREC-W9BXR,
1515 Seymour Ave, Hillsboro, IL 62049. Re-
membering all those who served in the Armed
Forces and those who endured and sacrificed
on the home front to keep our nation free
during WW |l. Please share memories: short
ones on air, longer ones when you QSL.

Jun 29-Jun 30, 1600Z-2359Z, WONOZ,
DeSmet, SD. Huron Amateur Radio Associa-

94  July 2013

tion. Laura Ingalls Wilder Pageant. 18.155
14.265 7.265. Certificate & QSL. Huron ARA,
Inc, PO Box 205, Huron, SD 57350. www.
huronarc.info

Jun 30-Jul 7, 1100Z2-0100Z, W1G, East
Berlin, PA. WO4L. 150th Anniversary of the
Battle of Hanover and Gettysburg. 24.950
21.350 14.250 3.780. Certificate & QSL. Bob
Hess/W1G, 74 Curtis Dr, East Berlin, PA
17316. www.qrz.com/db/wo4l

Jul 1-Jul 5, 1200Z-1200Z, K2B, Cedar
Bluff, VA. 13 Colonies. 14.213 7.313. Certificate
& QSL. Danny Starling, 2262 Bandy Rd, Cedar
Bluff, VA 24609. www.13colonies.info

Jul 1-Jul 6, 1200Z-2359Z, N3S, Morris-
ville, PA. The Southern Legion. 150th Anniver-
sary of the Battle of Gettysburg. 14.250 7.200
3.700. QSL. Bryan D. Boyle, 102 Juliet Rd,
Morrisville, PA 19067. www.n3s.org

Jul 1-Jul 7, 1300Z-0400Z, WM3PEN,
Philadelphia, PA. Holmesburg Amateur Radio
Club. 13 Colonies Special Event Bonus Station.
14.263; HF 10, 15, 20, 40, 80. QSL. Holmes-
burg Amateur Radio Club, 3341 Sheffield Ave,
Philadelphia, PA 19136. www.harcnet.org

Jul 1-Jul 7, 1400Z-23592Z daily,
W3KGN, Gettysburg, PA. Adams County
Amateur Radio Society. 150th Anniversary of
the Battle of Gettysburg. 145.63 14.263 7.1863
3.863. Certificate. Perry Wood, 255 Chapel
Road, Gettysburg, PA 17325. From the reen-
actment site. www.w3Kkg.org

Jul 4, 1600Z-2300Z, W7PX, Missoula,
MT. Hellgate Amateur Radio Club. Indepen-
dence Day at Fort Missoula. 21.310 14.260
14.070 14.030. QSL. HARC, PO Box 3811,
Missoula, MT 59806. www.w7px.org

Jul 4-Jul 6, 1400Z-2200Z, WSTNO,
Davisburg, MI. Oakland County Amateur Radio
Society. Oakland County Fair. 14.270 14.070
14.050 7.230. Certificate & QSL. Joe Miller,
KJ80, 6928 Forest Park, Troy, Ml 48098.
www.gsl.net/w8tno/indexa.html

Jul 6, 16002-23592, W3LRC, Laurel, MD.
Laurel Amateur Radio Club. Fourth of July.
28.350 21.400 14.325 147.54 FM simplex.
Certificate & QSL. Laurel Amateur Radio Club,
PO Box 146, Laurel, MD 20725. www.larcmd.
org



Jul 6, 0800Z-1200Z, K4S, Ashland, KY.
River Cities Amateur Radio Association. Sum-
mer Motion. 28.400 14.240 7.240. Certificate.
Vernon Leeper, PO Box 612, Ashland, KY
41105. www.rcara.site90.com

Jul 6, 1400Z-2200Z, K4F, Smithville, TN.
DeKalb/Cannon County Amateur Radio Club.
42nd Annual Smithville Tennessee Fiddlers
Jamboree & Craft Festival. 14.280 14.045
7.275 7.045. QSL. DeKalb/Cannon County
Amateur Radio Club , 288 Dogwood Cir,
Smithville, TN 37166. www.dccarc.org

Jul 9-Jul 14, 0000Z-2300Z, W3P, Phil-
ipsburg, PA. Philipsburg Amateur Radio Asso-
ciation. Philipsburg Heritage Days 2013.
14.260 7.050 3.970. QSL. Philipsburg Amateur
Radio Association, PO Box 207, Kylertown, PA
16847. www.philipsburg-ara.org

Jul 10-Jul 14, 06002-2359Z, K0Y,
Fulton, MO. Callaway Amateur Radio League
LLC. Callaway County Youth Expo. 14.270
14.070. Certificate & QSL. Scott Buckholz,
9306 Know PI, New Bloomfield, MO 65063.
callawayamateurradio.wordpress.com

Jul 12-Jul 14, 1700Z2-1700Z, K8BXQ,
Wauseon, OH. Fulton County Amateur Radio
Club. Delta Chicken Festival. 14.270 7.270;
14.070 PSK31; 147.195. Certificate. FCARC,
PO Box 521, Wauseon, OH 43567. k8bxg.org

Jul 13, 1300Z-2100Z, K2Z, Savona, NY.
Keuka Lake Amateur Radio Association. 1941
Historic Aircraft Group — Geneseo Air Show.
21.340 14.250 7.250. Certificate. Joel Fiske,
6839 Rt 226, Savona, NY 14879. kc2vaw @
fiskefamily.net

Jul 13, 14002-2200Z, W8VP, Cambridge,
OH. Cambridge Amateur Radio Association.
150th Anniversary of Morgan’s Raid through
Guernsey County. 14.260 7.235. Certificate &
QSL. Cambridge Amateur Radio Association,
PO Box 1804, Cambridge, OH 43725. 7th
Special Event in CARA’s year-long 100th
Birthday Celebration. Work all 12 of CARA’s
monthly 2013 Special Events for certificate.
www.w8vp.org

Jul 13, 1600Z-2100Z, WE7GV, Sahua-
rita, AZ. Green Valley Amateur Radio Club.
50th Anniversary of Titan Missile Site Activa-
tion. 14.246 14.244 14.242. Certificate & QSL.
Green Valley Amateur Radio Club, 601 N La
Canada Dr (SAV), Green Valley, AZ 85614.
gvarc.us

Jul 13, 1600Z-2300Z, NI6IW, San Diego,
CA. USS Midway (CV-41) Museum. Indepen-
dence Day. 14.320 7.250 PSK31 14.070 D-
STAR 012C. QSL. USS Midway Museum Radio
Room, 910 N Harbor Drive, San Diego, CA
92101.

Jul 13-Jul 14, 09002-1700Z, N4C,
Chattanooga, TN. Chattanooga Amateur Radio
Club. 150th Anniversary of the Battle of Chat-
tanooga/Lookout Mountain. 144.220 50.115
14.260 7.275 3.977. QSL. Chattanooga Ama-
teur Radio Club, PO Box 23121, Chattanooga,
TN 37422. www.w4am.org

Jul 13-Jul 14, 15002-2100Z, N2B,
Winona, MN. Winona Amateur Radio Club.
10th Annual Great River Shakespeare Festival.
14.265 7.265 7.030. Certificate. N2B, PO Box
1264, Winona, MN 55987. wOne.org

Jul 13-Jul 15, 00002-23592, K7S, North
Bend, WA. Pacific Northwest QRP Group.
pQRPSalmoncon VIII. 28.060 21.060 14.060
7.030. QSL. Bob Stephens, 7829 Center Blvd
SE #198, Snoqualmie, WA 98065. Operating
near usual QRP frequencies on many bands.
WWw.pqrp.org

Certificates and QSL cards: To obtain a certificate from any of the special event stations offering
them, send your QSO information along with a 9 x 12 inch self-addressed, stamped envelope to
the address listed in the announcement. To receive a special event QSL card (when offered), be
sure to include a self-addressed, stamped business envelope along with your QSL card and QSO
information. *Note: Some clubs may ask for a nominal fee to cover the cost of the certificate or
QSL. Request will be made on air during the event or on the club’s website.

Special Events Announcements: For items to be listed in this column, use the ARRL Special
Events Listing Form at www.arrl.org/special-events-application. A plain text version of the form
is available at that site. You may also request a copy by mail or e-mail. Offline completed forms
can be mailed, faxed (Attn: Special Events) or e-mailed.

Submissions must be received by ARRL HQ no later than the 1st of the second month preceding
the publication date; a special event listing for Sep QST would have to be received by Jul 1. In
addition to being listed in QST, your event will be listed on the ARRL Web Special Event page.
Note: All received events are acknowledged. If you do not receive an acknowledgment within a

few days, please contact us.

Special Events listed in this issue include current events received through May 10. You can view
all received Special Events at www.arrl.org/special-event-stations.

Jul 14, 1700Z-22002Z, KI14CVU, King-
sport, TN. Kingsport/Bays Mountain Amateur
Radio Club. 33rd Kingsport Fun Fest and 2nd
Maker Faire. 28.420 21.280 14.280 7.251. QSL.
Tom Price, 1517 E Sevier Ave, Kingsport, TN
37664. kidcvu@gmail.com or www.w4trc.org

Jul 15-Jul 24, 1700Z-1200Z, K2BSA,
Mount Hope, WV. Boy Scouts of America,
K2BSA Amateur Radio Association. National
Scout Jamboree — K2BSA Operation. 21.360
18.140 14.290 7.190; SSB PSK EchoLink node
4566 conference *JOTA-365* D-Star Reflector
033A. QSL. Jim Wilson, K5ND, 1325 W Walnut
Hill Ln, Irving, TX 75038. Complete frequency
listing at www.scouting.org/jota/operators_
guides.aspx. www.k2bsa.net

Jul 19-Jul 21, 1300Z-22002Z, K4H,
Noblesville, IN. Hamilton County RACES.
Hamilton County Indiana 4-H Fair. 14.270.
QSL. Special Event Station K4H, Hamilton
County EMA, 18100 Cumberland Rd, Nobles-
ville, IN 46060. www.qgsl.net/hcares

Jul 20, 14002-1800Z, NC4MC, Candor,
NC. Montgomery Amateur Radio Society. 17th
Annual North Carolina Peach Festival. 14.250
14.030 7.250 7.030. Certificate. Don Grady,
KG4ZRH, 120 Woodline Dr, Troy, NC 27371.

Jul 20-Jul 21, 01012-0100Z, WOVFW,
Wichita, KS. VFW Post 3115. Kansas Veterans
and Family Reunion. 18.140 14.265 7.229 MHz
(MRCA) 3.865. QSL. Dwight Holtzen, 795 N
McComas, Wichita, KS 67203. From E| Dorado
Lake. www.kvfr.us

Jul 20-Jul 21, 15002-2100Z, WOWIT,

Forest City, IA. WIT Radio Club. Winnebago-

ltasca Travelers Grand National Rally. 14.268
7.253 147.27+. QSL. Attn: Lois Maas, 3700 S
Westport Ave #2242, Sioux Falls, SD 57106.

www.orgsites.com/ia/witcars

Jul 21-Jul 31, 16072-1607Z, W7C,
Bandon, OR. Western Country Cousin Net.
49 Year Anniversary. 14.265 3.970. QSL.
WCCN, c/o Roy Dickinson, 204 Rainbow Dr
#10459, Livingston, TX 77399. www.wcchet.
us

Jul 22-Jul 28, 23002-2200Z, WIIMS,
Indianapolis, IN. Indianapolis Motor Speedway
Amateur Radio Club. W9IMS Brickyard 400
Special Event. 21.350 14.245 7.240 3.840.
Certificate & QSL. IMS ARC, PO Box 30954,
Indianapolis, IN 46230. w9ims.org

Jul 26-Jul 27, 02002-0400Z, K3NQT,
Bedford, PA. Bedford County Amateur Radio
Society. Bedford County Amateur Radio
Awareness Days. 146.580 28.450 14.260
7.260. Certificate & QSL.* For certificate: see

URL; for QSL: John Hoganmiller, KB3DFZ,
300 Cumberland Rd, Bedford, PA 15522.
www.bcars.org

Jul 26-Jul 27, 0500Z-1100Z, K9J,
Hartford City, IN. MAG Royal Rangers Radio
Club. Royal Rangers Ranger Fest. 28.435.
QSL. Jerry Barnes, 601 Spring St, Madison, IN
47250. ka9pij@frontier.com

Jul 26-Jul 27, 13002-2000Z, W9A,
Berne, IN. Adams County Amateur Radio Club.
Swiss Days. 14.270 14.070 7.270 7.070. QSL.
Wayne Steury, N9EGT/W9A, 817 W Main,
Berne, IN 46711. n9egt@arrl.net

Jul 26-Jul 28, 0000Z-2359Z, W7AZ,
Kennewick, WA. Tri-Cities Amateur Radio Club.
48th Running of the Columbia Cup Unlimited
Hydroplane Race. 14.070. QSL. Ed McLaugh-
lin, W6OLA, 3815 S Green St, Kennewick, WA
99337. Club will be operating 80 4020 17 15
12 10 6 2 meters and 70 cm, SSB, CW, digital
and FM. www.w7az.org

Jul 27, 12002-1800Z, WSBMAA, Holt, MI.
Central Michigan Amateur Radio Club. CMARC
Outdoor Hamfest. 21.325 14.250 147.420
simplex. QSL. Al Wright, 4586 Sycamore, Holt,
MI 48842. twowrights @ comcast.net

Jul 31-Aug 3, 1700Z-1500Z, W7GRA,
La Grande, OR. Grande Ronde Radio Ama-
teurs Association. Union County Fair. 28.350
21.290 14.250 14.070. QSL. GRRAA, 2110

Aries Ln, La Grande, OR 97850. w7gra.org
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Vintage Radio

John Dilks, K2TQN, k2tqn@arrl.org

The “Murphy Bench”

A “Murphy Bed” workbench saves space and is spouse-approved.

When we built our home 38 years ago, we
built as much home for our four kids as we
could afford. This did not include either a
cellar or garage, nor did it include a ham
shack. We did add a utility room for the
freezer, washer and dryer. Later, since we
didn’t have a freezer, I decided to take over
that corner and use it as my ham shack. It
was big enough for my radios, but not for an
added workbench. The dining room table
sufficed as a workspace until my spouse’s
patience wore thin. I suspect many of us
have been in that position.

Later, I realized the space above the washer
and dryer was vacant. [ decided to build a
workbench to utilize this space. To be
spouse-approved, it had to look nice and not
be in the way. The workbench had to be
usable in between washdays, but out of the
way on washdays as we had a top loading
washer. The design I came up with uses a
folding work surface that retracts into a
storage cabinet. On washdays, the work-
bench is folded up out of the way.

Then, this past winter, the washer started to
walk and groan and bang a lot. It was time
for a new one. I suggested a pair of the new
front loading types. Washday problem
solved.

I had to raise the workbench as the new

Figure 2 — Here, the “Murphy bench” is in
its closed position. Note the towel placed
over the washer and dryer to protect them
from scratches.
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Figure 1 — This is the mounting arrangement. The slots are for leveling, the screws for
support and the backstops to protect your test equipment stored in the cabinet area. The

shelf space on top of the unit a nice bonus!

machines were a little taller than the old
ones. As I remounted the workbench, it
occurred to me that others might have the
same limited space problems as I do, so [
decided to share my project. I hope you will
send me photos of your “Murphy bench,” if
you build one.

Figure 3 — Here | am opening the door. The
front section of the workbench top is visible.

Workbench Materials List

The materials I used to construct my
“Murphy bench” are listed in Table 1. The
dimensions shown are those that worked for
my space. They should serve to guide your
own design when adapted to the dimensions
of the space you have available.

Figure 4 — Here | am lowering the door. The
workbench top is closed against the back of
the door.



Figure 5 — The door is in its open position and
| am extending the workbench top.

Assembly Instructions

During the course of assembly, keep
checking that everything is square. If
you are uncomfortable doing wood-
work, find an experienced friend to
help.

1. Router the edges of the top shelf.
Shape and router the sides as desired.

2. Cut the plywood pieces.

3. Sand and pre-stain or paint the
pieces as desired.

4. Dry fit the pieces to ensure that
everything fits correctly.

5. Pre-drill the holes for screws to
prevent wood splitting.

6. Use the back as a base to start
assembly and attach the sides. Next,
attach the top shelf to the sides and
back. Glue and fasten these with wood
screws. (The back is inside top and
sides.)

7. Attach the bottom shelf to the

“inside edge” of the back, approxi-
mately 14% inches from the bottom of
the top shelf. Then fasten the sides to

the shelf using glue and wood screws.
(This makes a box with the inside dimen-
sions of 14% high x 60 wide x 9% inches
deep.)

8. Let it sit while the glue dries. Use this
time to decorate the front side of the door.

9. Attach the door to the bottom shelf with
the first piano hinge. Before putting in all the
screws, check that it fits when closed. (Make
sure you orient the door correctly if you
painted a sign or decorated the front side.)

10. Attach the two plywood pieces together

Figure 6 — The “Murphy bench” is ready to go.

Note the power strip below the piano hinge.

Table 1
Workbench Parts List

= % inch pine board, knot free, 113 inch wide

1 pc 7 feet long (top shelf)
2 pcs 18 inches long (sides)

= 1 jnch pine board, knot free, 9 inches wide

1 pc 60 inches long (bottom shelf)

= % inch Interior plywood, good both sides
1 pc 14% x 60 inches long (back)
1 pc 14% x 59% inches long (door)

= 2 inch interior plywood, good both sides

2 pcs 11 x 14% inches long (workbench top)
= 24 inch of wood molding for two 10 or 12 inch

backstops, size as needed

= % inch piano hinge (1% inch total width opened)

3 pcs 48 inches long

= % or % inch hanger bolts (a lag bolt with
machine threads, instead of a hex-head)
2 pcs 4 or 5 inches long or as needed

= Washers and nuts for hanger bolts as needed

= Door latches
2 pcs as needed

= Miscellaneous screws, wood glue and stain
or paint as needed

with the second piano hinge to form the
workbench top; make sure the hinge is
centered and the joint is tight.

11. Flip the workbench top over and attach
the edge of the workbench top to the inside
of the door with the last piano hinge. Check
that it will fold up correctly before putting
all the screws in.

12. Add two backstops, one on the interior
of each side to prevent the workbench top
from hitting your test equipment. These

Figure 7 — A nice work surface. Power, test
equipment and tools are all at the ready.

should be about 10 or 12 inches long
and wide enough to work.

13. Install two latches to keep the door
closed. I spaced mine wide enough
apart to thwart small climbing grand-
children from opening the workbench.
A lock could also be installed.

Mounting Instructions

1. Locate the 2 x 4 studs in the wall.
Determine which studs will have the
hanger bolts installed. Measure — and
measure again — then install the
hanger bolts. Find the relative locations
on the back of the workbench, then cut
slots long enough to allow the whole
unit to be adjusted up and down so the
workbench is completely level when
unfolded on the washer and dryer (see
Figure 1). Allow for a towel to be
placed in between the cabinet and the
washer/dryer to prevent scratches. You
want the workbench as level as pos-
sible to prevent screws and parts from
rolling off. Tighten the nuts with
washers on the hanger bolts.

2. After everything is level and double

checked, add at least four long screws,

two near either end through the back
and into the studs in the wall. This will make
for a solid installation.

3. A power strip can be added to the work-
bench side of the door, located near the top.
(Check for clearance with the bottom shelf
and the workbench top when folded up.)
Run the cord through the bottom shelf, near
the rear. Most washing machines have a
handy duplex outlet on the wall. When
opening the workbench top the handy power
strip is ready to go.

All photos by Alexis Dilks.
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 opEd |
A Different Approach to Poor Propagation

OSCAR could help compensate for poor propagation and antenna restrictions.

Mike Herr, WAGARA

I have good news and bad news. The good
news is that Solar Cycle 24 is finally show-
ing some activity. It seems like it’s been
years since the solar flux was above 100.
That’s the good news. The bad news is that
many solar scientists are predicting that this
cycle will be a poor one — one of the lowest
observed. In addition,
there are some projec-
tions that Solar Cycle
25 will be even lower!
It’s very possible that
we have entered an era
of low solar activity that could last for a
generation or two. Unfortunately, there is
nothing we can do about the Sun’s low
output or the poor propagation that results
— it will be what it will be.

A related issue is the turn for the worse that
has occurred regarding antenna zoning.
Most of us thought PRB-1 would solve most
of our concerns, but recent court rulings
indicate otherwise. The courts are taking a
unique, and for HF, dangerous stand on the
subject of accommodation. How this will
play out is anyone’s guess.

These two subjects — low solar activity and
restrictive antennas — are connected. HF
antenna restrictions, along with poor propa-
gation, will limit our abilities on HF, espe-
cially for DX. A solution to both problems is
completely within our control. That solution
is the Amateur Radio satellites or OSCAR,
which can provide DX opportunities as well
as reduce the need for large and obtrusive
antennas.

We presently have a number of working
OSCARs in orbit. Unfortunately, they are in
low earth orbit and
they provide communi-
cation capability for a
limited time and range.
The operation of the
satellites is very similar
to a 6 meter sporadic E
contact — short and sweet. The advantage
over sporadic E is that we know exactly
when and where a satellite pass will occur.
The Amateur Radio community has success-
fully orbited high earth orbit satellites that
provided worldwide DX and hour long
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It’s very possible that we
have entered an era of low
solar activity that could last
for a generation or two.

The operation of the
satellites is very similar to a
6 meter sporadic E contact —

short and sweet.

communication paths. AO-10, AO-13 and
AO-40 were such satellites. Unfortunately,
none of them remain operational.

Imagine a scenario in which an amateur
wishes to chase a little DX. He grabs his
simple tripod antenna, only about 5 feet tall,
from the garage and in a few minutes he has
it set up in the backyard. He makes a quick
connection to his rig
inside, or if the day is
nice, outside and he is
on the air. Using
simple tracking pro-
grams he locates the
satellite and suddenly the passband sounds
like 20 meters on a good day. That rare DX
station is located and worked, followed by a
casual contact with a European, then a
ragchew round table. All of this is possible.
Once done for the day, the ham puts every-
thing away in 15 minutes and no one has an
issue. Even the ham living in a condomin-
ium can participate with a very simple and
small antenna on the balcony. Portable
operation? DX operation? Absolutely!
Satellite capable equipment is now com-
monly available and satellite capability is
included in many modern rigs. Satellite
operation is no longer limited to a few high
tech hams but is open to all of us.

We, the Amateur Radio community, should
begin by funding one or more high earth
orbit satellites. With AMSAT and the ARRL
working together, we must formulate a
through and complete plan. We need to
decide on the satellite’s capabilities, prepare
a design and then raise the funds needed.
This should be a long term plan that includes
replacement satellites on a 5 year cycle, to
ensure continuous availability of orbiting
communications
platforms.

Once a real, working
plan exists, we would
need to initiate a
funding campaign
using techniques from traditional building
campaigns to crowdsourced funding.
Certainly the prospect of a new communica-
tions path with HF-like worldwide propaga-
tion, that could be used with limited space
antennas at both ends, should be worthy of
funding. We do not have to be victims of the

Sun’s fickle nature nor the twists and turns
of the court system. But, it will take money.
The primary cost now is not the satellite but
rather launching it — and these costs are
substantial. Let’s stand up to the challenge
and make it happen!

Mike Herr, WABARA, an ARRL member, has
been a licensed ham since 1970 and currently
holds an Amateur Extra class license. His main
interests are satellites, CW, low power operating
and homebrewing.

Mike has a BS in Mechanical Engineering and
is retired from his job as a civilian employee of
the US Navy, where he conducted design and
development of aircrew escape systems. Mike
was also involved in NASA related work and
he continues consulting efforts with NASA in
between his ham radio activities.

Mike, along with his wife Paula, N6VGW, make
their home in the high desert of California at the
QRP Ranch. You can reach him at 613 N Rebel
Road, Ridgecrest, CA 93555, wabara@gmail.
com.

Op-Ed Policy

The purpose of Op-Ed is to air member view-
points that may or may not be consistent 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 supported
by references, which do not necessarily 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 editorial review
prior to acceptance.

7) No guarantee can be made that an
accepted article will be published by a certain
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).



Exam Info

i s Maria Somma, AB1FM, VEC Manager, ablfm®@arrl.org

The ARRL VEC is by far the largest Volunteer
Examiner Coordinator (VEC) group in the
country, coordinating approximately 70% of
all Amateur Radio exams. In 2012, the num-
ber of ARRL-sponsored exams increased by
8%. This translates to 6831 exam sessions ad-
ministered in 2012 compared to 6352 in 2011.
The number of exam elements given also in-
creased slightly; 42,473 in 2012 versus 41,096
in 2011. The number of applicants served at
ARRL sessions grew from 32,187 in 2011 to
32,866 in 2012.

Opver the years, the ARRL VEC has grown to
become more than just an exam administrator.
ARRL is one of five FCC-authorized 1x1
Special Event Call Sign Coordinators and has
processed nearly 90% of the 9297 Special
Events authorized and documented in the 1x1
database since the program’s inception in
September 1997. We have also issued or re-
newed more than 1400 International Amateur
Radio Permits (IARPs) since the program was
established in June 1999. IARPs grant US
Amateurs instant operating authority when
traveling to participating

Central and South

American countries.

As one of three FCC-

authorized Club Station ARRL

Call Sign Administrators, Division

ARRL VEC processed and Atlantic

transmitted more than 1100 Central

club licenses for the FCC in Dakota

2012. In addition, we pro- Delta

cessed and electronically Forel

transmitted nearly 7000 ad- oreign

dress changes and license Great Lakes

renewals to the FCC for Hudson

ARRL members in 2012. Midwest

ARRL Volunteer New England

Examiners Northwestern

Since 1984, ARRL VEC Pacific

has been busy meeting the Roanoke

needs of the Amateur Radio Rocky

community. Thanks to our Mountain

Volunteer Examiners (VEs), Southeastern

sco(riez(;}f]ha?s have up- X Southwestern

graded their licenses or ob-

tained new ones. VE ranks (el
Total

are growing to meet the de-

Table 1
ARRL VEs by Division

Stats, Resources and
Amateur Extra Certificates

mand with the ARRL VEC adding 2108 new
VESs in 2012. In fact, the total number of
Accredited VEs in our program has reached an
all-time high of 36,682. This number contin-
ues to grow slightly each year. Table 1 lists the
numbers of ARRL VEs by ARRL division.

The ARRL VEC website makes it possible to
view statistics showing the number of ARRL
VEC sponsored exam sessions that each VE
has served. The VE Session Counts page at
www.arrl.org/ve-session-counts recognizes
the accomplishments of our VEs and it’s a fun
way for VEs to keep track of their session-par-
ticipation totals. The listings are in alphanu-
meric call sign order according to VE location
by state (as determined by the VE’s address in
ARRL VEC records). A few days after a ses-
sion is transmitted to FCC, the participating
VEs records are updated on the web.

Considering that each session requires an aver-
age time commitment of 2 to 4 hours or more,
the thousands of hours these VEs have in-
vested represents extraordinary dedication! We
applaud the volunteers
whose service and dedica-
tion help make the VEC
program successful.

VE Count Web Resources
for ARRL VEs
3051 The ARRL VEC VE sup-
2465 port page at www.arrl.org/
837 resources-for-ves offers
helpful resources for
2326 ARRL VEs. Almost every-
792 thing a VE would need can
3419 be found here.
1498 In addition, ARRL VEs
1921 can register Amateur Radio
2134 exam sessions and order
2589 exam supplies via our in-
2052 teractive web forms. Regi-
2836 stration is quick and easy at
1543 www.arrl.org/register-
an-amateur-radio-
3664 license-exam-session.
2538 ARRL VE Teams that have
3017 been formally field-stocked
with exams by the ARRL
20:002 VEC may restock their

exam supplies via the on-line VE team restock
form at www.arrl.org/field-stocked-ve-teams.

The three exam question pools and other use-
ful information pertaining to the pools can be
viewed on the ARRL website at www.arrl.
org/question-pools. The current pools are
valid for the following periods:

® Technician class (Element 2) — July 1, 2010
through June 30, 2014

® General class (Element 3) — July 1, 2011
through June 30, 2015

= Amateur Extra class (Element 4) —July 1,
2012 through June 30, 2016

No question pool updates or releases are
scheduled for 2013.

A list of ARRL VEC Exam Booklet designs
can be viewed on the ARRL website at www.
arrl.org/vec-exam-booklets. All exam de-
signs must be based on the current question
pools. Check your inventory and contact us
immediately if your ARRL VEC Exam
Booklets are not up to date.

Have You Earned Your

Amateur Extra License?

If so, you can proudly display your accom-
plishment with an attractive certificate from
the ARRL VEC Department. This certificate
acknowledges the success of newly licensed
Amateur Extra operators, as well as those who
made the grade long ago. The 82 x 11 inch
certificate is suitable for framing.

To order a certificate, you must include your
name as you would like it to appear, your call
sign and the issue date of your Amateur Extra
license. You’ll find instructions and an order
form on the ARRL website at www.arrl.org/
extra-class-program.

2013 ARRL National
Exam Day Weekends

ARRL sponsored national exam day
weekends are held annually on the last
full weekends of April and September.
Fall national exam day weekend is
September 28-29, 2013. We thank you
for your support of these events!

July 2013 99



Convention and Hamfest Calendar

Gail lannone, giannone@arrl.org; www.arrl.org/hamfests-and-conventions-calendar

Abbreviations

Spr= Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Cullman) —Jul27 DO FHR S V
8 AM-2 PM. Spr: Cullman ARC. Cullman Civic
Center, 510 5th St SW. TI: 145.31 (100 Hz).
Adm: $5. Charles McBrayer, WB4PED, 256-
708-1000; cmcbrayer@corrwireless.com;
cullmanarc.webs.com.

Arizona (Williams) — Jul 19-21
FHQRSTYV
Friday and Saturday dawn-5 PM; Sunday Train
Trip. Spr: AR Council of Arizona. Williams
Rodeo Grounds, 800 Rodeo Rd. T-Hunt, bal-
loon launch, Grand Canyon Railroad Trip,
Saturday BBQ Dinner. TI: 146.78 (91.5 Hz).
Adm: Free. Mark Kesauer, N7KKQ, 602-881-
2722; arcafest@arca-az.org; www.arca-az.
org.
Colorado (Monument) —Jul27 O FHR V
8 AM-1 PM. Spr: Pikes Peak RAA. Lewis
Palmer High School, 1300 Higby Rd. TI:
146.97 (100 Hz). Adm: $5. Dan Scott, WORO,
719-635-0871; treasurer @ ppraa.org;
www.ppraa.org.

Florida (Fort Pierce) — Aug 10
FHQRSYV

8 AM-1 PM. Spr: Fort Pierce ARC. Indian River

State College (KSU Bldg), 3209 Virginia Ave.

TI: 147.345. Adm: $5. Pete Amar, KD4SPW,

772-465-5204; kd4spw @aol.com; fparc.

weebly.com/.

Florida (Milton) —Jul 12-130 HR TV

Friday noon-8 PM; Saturday 8 AM-2 PM.

Spr: Milton ARC. Santa Rosa County Audito-

rium, 4530 Spikes Way. 18th Annual Hamfest.

Tl: 145.49 (100 Hz). Adm: $5. Robert Perry,

W5CL, 850-390-1665; W5CL @att.net;

www.miltonarc.org.

Georgia (Covington) —Jul20 0 FHR T

8 AM-1 PM. Spr: Newton County RC. Legion

Field, 3183 Mill St. T/: 146.925 (88.5 Hz). Adm:

Free. Ronnie Pittman, KK4CDB, 678-521-1355;

GaNatureMan@aol.com; NCRCGA.org.

lllinois (Aurora) —Jul14 O FHQRS TV
8 AM-1 PM. Spr: Fox River Radio League.
Aurora Central Catholic High School, 1255 N
Edgelawn Dr. TI: 147.21 (103.5 Hz). Adm:
advance $6, door $8. Dawn Williams, KCILQS,
630-531-1670; hamfest@frrl.org; frrl.org.

CENTRAL STATES VHF

CONFERENCE

July 25-27, Elk Grove Village, IL
HRS

Thursday 3-9 PM, Friday and Saturday 9 AM-
8 PM. Spr: Central States VHF Society. Elk
Grove Village Holiday Inn, 1000 Busse Rd
(Rte 83). Antenna Range (Friday 7 AM-noon),
noise figure measurements, technical presen-
tations, Saturday eve banquet (6 PM; special
guest speaker Dave Sumner, K1ZZ, ARRL
CEO and Secretary), hospitality suites. TI:
146.52. Registration: advance $50, door $55.
Kermit Carlson, W9XA, 630-879-0983;
w9xa@yahoo.com; www.csvhfs.org.

lllinois (Peotone) — Jul 21

FHQRSTV
6 AM. Spr: Kankakee Area Radio Society. Will
County Fairgrounds, 710 S West St. TI: 146.94
(107.2 Hz). Adm: advance $8, door $10. Craig
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Coming ARRL Conventions

June 28-30
Rocky Mountain Division Convention,
Estes Park, CO*

July 6
Eastern Pennsylvania Section Convention,
Harrisburg, PA*

July 19-21
Montana State Convention, East Glacier, MT

July 25-27
Central States VHF Society Conference,
Elk Grove Village, IL

July 26-27
Oklahoma State Convention,
Oklahoma City, OK

August 2-3
Texas State Convention, Austin, TX

August 2-4
Pacific Northwest DX Convention,
Spokane Valley, WA

August 3
Great Lakes Division Convention,
Columbus, OH

August 9-11
New Mexico State Convention,
Albuquerque, NM

August 17
West Virginia State Convention, Weston, WV

August 17-18
Alabama State Convention, Huntsville, AL

August 18
Kansas State Convention, Salina, KS

August 25
Western Pennsylvania Section Convention,
New Kensington, PA

August 31-September 1
North Carolina Section Convention, Shelby, NC

September 6-8
Southwestern Division Convention,
Ventura, CA

*See June QST for details.

Cahan, N9FD, 815-474-2237; karsfest@

gmail.com; w9az.com/karsfest.html.

lllinois (Quincy) —Aug10 O FHQRTYV

8 AM-2 PM. Spr: Western lllinois ARC. Eagle’s

Alps, 3737 N 5th St. TI: 147.03 (103.5 Hz).

Adm: advance $4, door $5. Michael Nowack,

NA9Q, 217-224-8526; na9q@arrl.net;

www.w9awe.org.

Indiana (Indianapolis) — Jul 13
FHRSTV

6 AM-3 PM. Spr: Indianapolis ARA. Marion

County Fairgrounds, 7300 E Troy Ave. TI:

146.76. Adm: advance $6, door $8. Bill Akin,

K9YDO, 317-261-6658; k9ydo @ comcast.net;

www.indyhamfest.com.

lowa (Cedar Rapids) — Aug 4
FHQRSTYV

8 AM-1 PM. Spr: Cedar Valley ARC. Teamsters

Hall, 5000 J St SW. TI: 146.745. Adm: $6.

David Wilson, KBODW, 319-393-3776;

krk9840@msn.com; cvarc.rf.org.

Louisiana (Leesville) — Aug 10

FHRSV
7:30 AM-2 PM. Spr: West Central Louisiana
ARC. First United Methodist Church of Lees-
ville, 202 N 5th St. 36th Annual Hamfest.
TI: 145.31 (203.5 Hz). Adm: $5. Lonnie Jacobs,
W5LPJ, 337-239-0734; w5Ipj@arrl.net;
www.wclarc.com.
Louisiana (Slidell) —Jul20 DO FHR S V
8 AM-2 PM. Spr: Ozone ARC. John Slidell Park
Gymnasium, 105 Robert Blvd. TI: 147.27
(114.8 Hz). Adm: $5. Ron Riviere, WB5CXJ,
985-640-5858; wb5cxj@live.com; whsla.net.
Maine (Milo) —Aug10 O FHRS TV
8 AM-noon. Spr: Piscataquis ARC. Joseph P.
Chaisson American Legion Post 41, 18 W Main
St. Foxhunt. TI: 147.21 (71.9 Hz); backup
147.105 (103.5 Hz). Adm: $5. George
Dean, WA1JMM, 207-441-6112; waljmm@
roadrunner.com; k1pq.org.
Maryland (West Friendship) — Jul 21
FHRTV
6 AM. Spr: Baltimore RA Television Society.
Howard County Fairgrounds, 2210 Fairground
Rd. TI: 147.03. Adm: advance $5, door $6
(under 12 free). Shane Longo, K2GZL, 814-
429-9355; hamfest@bratsatv.org; bratsatv.
org/hamfest.

Massachusetts (Cambridge) — Jul 21. Nick
Altenbernd, KATMQX, 617-253-3776 (9 AM-
5 PM); wigsl@mit.edu; www.swapfest.us.

Michigan (Escanaba) —Aug3 > FHR S
9 AM-2 PM. Spr: Delta County ARS. Bay de
Noc Community College, 2001 N Lincoln Rd.
TI:147.15 (100 Hz). Adm: $5. John Anderson,
WDB8RTH, 906-399-4490; wd8rth@dcars.org;
www.dcars.org/hamfest.
Michigan (Lansing) — Jul 27
FHRSTV
8 AM-1 PM. Spr: Central Michigan ARC. Holt
Christian Church, 2424 S Washington Rd.
Tl: 145.39 (100 Hz). Adm: $3, under 15 free.
Donald McLain, KB8RAD, 517-694-0812;
kb8rad @arrl.net; www.centralmiarc.com.
Michigan (Midland) — Jun 15
FHQRSTV
8 AM-noon. Spr: Midland ARC. Salvation Army
Building, 330 Waldo Ave. TI: 147.0 Adm: $5.
Mark Rodgers, KC8GRQ, 517-672-1060;
kc8grq@yahoo.com; w8kea.org.
Michigan (Utica) —Jul20 O FH T
8 AM-noon. Spr: GM ARC. Trinity Lutheran
Church, 45160 Van Dyke Ave. TI: 443.075
(128 Hz). Adm: $5 per carload. Bobby Corr,
N8CY, 248-346-2733; n8cy @arrl.net;
www.GMARC.org.
Minnesota (St Paul) —Jul 13 F R
8-11 AM. Spr: Magic Repeater Group. Terry’s
(NOGOI) QTH, 37 Hatch Ave. Yard Sale. TI:
145.17 (100 Hz). Adm: Free. George Lavallee,
NOSBU, 651-429-5948; nOsbu@arrl.net;
www.magicrepeater.net.
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Missouri (Warrensburg) — Jul 20
FHRYV
8 AM-1 PM. Spr: Warrensburg Area ARC.
Y.E.S. Building, 128 S Hwy 13. TI: 146.88
(107.2 Hz). Adm: $5. Keith Raihala, N@VJ,
660-864-1911; nOvj@arrl.net; www.waarci.
org.
Missouri (Washington) — Jul 21
FHRSTYV
8 AM-1 PM. Spr: Zero Beaters ARC. Washing-
ton Elks Hall, 5th St and Grand Ave. ARES
Regional Meeting. TI: 147.24. Adm: advance
$6, door $7. Bruce Serbus, KDOKCF, 314-954-
3199; kdOkcf@sbcglobal.net; www.zero
beaters.org.

MONTANA STATE CONVENTION
July 19-21, East Glacier
FHQRSTV

Sunup-sundown. Spr: Great Falls Area ARC.
Glacier Meadows RV Park, Mile Marker 191.5
(Hwy 2). 79th Annual Glacier-Waterton Interna-
tional Peace Park Hamfest, transmitter hunts,
W7G Special Event Station, camping (406-
226-4479; stay @glaciermeadowrvpark.com);
Saturday eve potluck and barbeque dinner
(bring a dish to share with everyone and bring
your own meat to grill). T/: 146.52. Adm: $23.
George Forsyth, AA7GS, 406-868-2212;
aa7gs@arrl.net; gwhamfest.org.

Nebraska (North Bend) —Jul20 * FHR V
9 AM-12:30 PM. Spr: Pioneer ARC. St Charles
Parish Center, 8th and Locust Sts. 16th Annual
Flea Market. TI: 146.67. Adm: $2. Rich
Mehaffey, KBOARZ, 402-652-3410;

4randjme @futuretk.com; www.kOjfn.com.

New Jersey (Absecon) — Jul 20
FHRSTV
9 AM-3 PM. Spr: Southern Counties ARA. Holy
Spirit High School, 500 N New Rd (Rte 9). TI:
146.745 (146.2 Hz). Adm: Free. Lynn Fogle,
KC2ZJW, 609-338-2251; KC2ZJW @yahoo.
com; jerseyshorehamfest.com.
New Jersey (Augusta) — Jul 14
FHQRT
8 AM. Spr: Sussex County ARC. Sussex
County Fairgrounds, 37 Plains Rd. TI: 147.3
(151.4 Hz). Adm: $7. Dan Carter, N2ERH,
973-948-6999; Hamfest@Scarcnj.org;
www.sussexhamfest.org.
New Jersey (Bergenfield) — Aug 3
HRSV
8 AM-3 PM. Spr: Boy Scout Troop 139/Venture
Crew 7373. Conlon Hall, 19 N William St. TI:
146.955 (141.3 Hz), 146.52. Adm: $5. Gordon
Beattie, W2TTT, 201-314-6964; w2ttt@arrl.
net.

NEW MEXICO STATE
CONVENTION
August 9-11, Albuquerque
FHQRSTV
Friday 3-9 PM, Saturday 9 AM-1 AM (next
day), Sunday 8 AM-1 PM. Spr: New Mexico
Hamvention Committee. Hotel Albuquerque at
Old Town, 800 Rio Grande Blvd NW. “Duke City
Hamfest;” Friday Eve Mixer (special guest
speaker Gordon West, WBENOA); SKYWARN
Class; Satellite Communications Demonstra-
tion; high altitude balloon launch, Saturday Eve
Banquet (special guest speaker ARRL Presi-
dent Kay Craigie, N3KN). TI: 145.33, 444.0
(both 100 Hz). Adm: $3. Bill Ripley, KY5Q,
505-980-8353; KY5Q@arrl.net; dukecity
hamfest.org.
New York (Alexander) — Jul 20
FHRTV
7 AM-2 PM. Spr: Lancaster ARC. Alexander

Firemens’ Grounds, 10708 Alexander Rd
(Rte 98). TI: 147.285 (141.3 Hz). Adm: $5.
Luke Calianno, N2GDU, 716-481-5747;
luke48 @gmail.com; gbhamfest.hamgate.
net.

New York (Cicero) —Jul14FHR TV

8 AM-2 PM. Spr: Radio Amateurs of Greater
Syracuse. American Legion, 5575 Legionnaire
Dr. TI: 147.3. Adm: $5. Viv Douglas, WA2PUU,
315-698-4558; ragsonline @ hotmail.com;
ragsinreview.com.

New York (Frankfort) —Jul20 0 FHR TV
8 AM-1 PM. Spr: Utica ARC. Herkimer County
Fairgrounds, Cemetery St. RadioComm 2013.
TI: 146.76. Adm: $6. Martin Benedict, W2MVB,
315-866-5924; w2mvb @arrl.net; uticaarc.
org.

New York (Rome) —Aug3 O FHS TV

8 AM-noon. Spr: Rome RC. Erie Canal Village,
5789 Rome-New London Rd. T/: 146.88. Adm:
$5. Brian Pratt, KD2AKA, 315-281-7769;
kd2aka@windstream.net; www.rome
radioclub.com.

New York (Trumansburg) — Aug 3
FHRTV
7 AM-noon. Spr: Tompkins County ARA. Tru-
mansburg Fairgrounds, 2150 Trumansburg Rd.
Tl: 146.97 (103.5 Hz). Adm: $5. Bill Klinko,
KC20YN, 607-738-4694; whk2@cornell.edu;
tcarc-ny.org/hamfest.htm.
North Carolina (Cary) — Jul 20
FHRTV
8 AM-2 PM. Spr: Cary ARC. Harold Ritter Park,
301 W Lochmere Dr. TI: 146.88. Adm: $4. Herb
Lacey, W3HL, 919-467-9608; infoman@
bellsouth.net; www.qsl.net/n4nc.

North Carolina (Fayetteville) — Aug3 F R V
8 AM-noon. Spr: Cape Fear ARS. Cumberland
County Shrine Club, 7040 Ramsey St. 15th
Annual Swapfest. TI: 146.91 (100 Hz). Adm:
Free. David Cowart, KR4OE, 910-624-1394;
krdoe @nc.rr.com; www.cfarsnc.org.
North Carolina (Waynesville) — Jul 27
FHRSTYV
8 AM-4 PM. Spr: Western Carolina ARS.
Haywood County Fairgrounds, 758 Crabtree
Rd. TI: 146.91 (91.5 Hz), 147.39 (94.8 Hz).
Adm: advance $5, door $7. Jeff Weller, KJ4TEI,
828-275-3297; weller_j@bellsouth.net;
wcars.org.
North Dakota (Dunseith) — Jul 13-14
FHRSTV
Sunrise-sunset. Sprs: US and Canada Hamfest
Committee. The Lodge, International Peace
Gardens, US/Canada border. 50th International
Peace Garden Hamfest. T/: 146.52. Dean
Summers, NOND, 701-226-8722; nOnd@arrl.
net; www.mts.net/~holderr/ihf.htm.

GREAT LAKES DIVISION

CONVENTION

August 3, Columbus, OH
FHQRSTV

8 AM-2 PM. Spr: Voice of Aladdin ARC. Alad-
din Shrine Center, 3850 Stelzer Rd. 23rd
Annual Columbus Hamfest. T/: 146.97

(128 Hz). Adm: $5. Barry Mertz, KC8SXG,
614-876-3099; kc8sxg@arrl.net;
www.columbushamfest.com.

Ohio (Elyria) —Jul20 D FHR T

8 AM-1 PM. Spr: Northern Ohio ARS. Lorain
County Community College, Spitzer Confer-
ence Center, 1005 N Abbe Rd. T/: 146.7 (110.9
Hz). Adm: $6. Darlene Ohman, KA8VTS,
216-398-8858; dohman @roadrunner.com;
www.noars.net.

Ohio (Randolph) —Jul28 O FHRS TV

8 AM-2:30 PM. Spr: Portage ARC. Portage
County Fairgrounds, 4215 Fairgrounds Rd. TI:
145.39. Adm: advance $5, door $6. Joanne
Solak, KJ30, 330-274-8240; kj3o @hotmail.
com; hamfair.com.

Ohio (VanWert) —Jul21 DO FHR T

8 AM. Spr: Van Wert ARC. Van Wert County
Fairgrounds, Rte 127 S. T/: 146.85. Adm: $5.
Stephen Kouts, WABWKF; techserv@
embargmail.com; w8fy.org.

OKLAHOMA STATE CONVENTION
July 26-27, Oklahoma City

FHQRSV
Friday 3-7 PM, Saturday 8 AM-3 PM. Spr:
Central Oklahoma Radio Amateurs. Bricktown
Hotel and Conference Center (new location),
2001 E Reno Ave. 40th Annual “Ham Holiday
2013, technical and non-technical programs.
TI: 146.82 (151.4 Hz). Adm: advance $8, door
$10; under 16 free with paying adult. Bill
Wilburn, N5NUK, 405-841-2626 (days) or
405-841-2640 (eves); nsnuk@sbcglobal.net;
www.hamholiday.com.
Oregon (North Bend) —Jul20 O FHR S V
10 AM-2 PM. Spr: Coos County RC. North
Bend Middle School, 1500 16th St. T/: 146.61
(110.9 Hz), 146.28 (146.2 Hz). Adm: $4. Zane
Albertson, WA70OXM, 541-404-6908;
zane.albertson@gmail.com.

Pennsylvania (Allison Park) — Jul 6
FHRTV
8 AM-2 PM. Spr: North Hills ARC. Parkwood
United Presbyterian Church, 4289 Mt Royal
Blvd. 28th Annual Hamfest. TI: 147.09
(88.5 Hz). Adm: $5. John Fowler, KB3YBS,
412-366-3133; johnr.fowler @ gmail.com;
www.nharc.org.
Pennsylvania (Erie) —Jul1I3FHR TV
7:30 AM-noon. Sprs: Wattsburg Wireless and
Union City Wireless Assns. Greene Township
Municipal Bldg, 9333 Tate Rd. TI: 146.7
(186.2 Hz). Adm: advance $4, door $5. Richard
Quinn, KB3ZVH, 814-838-3118; quinnr4d9@
msn.com; www.wattsburg-wireless.us/
hamfest.htm.
Pennsylvania (Sinking Spring) — Aug 10
FHRTV
8 AM. Spr: Reading RC. Heritage Park of the
Sinking Spring Area Historical Society, 992
Clematis St. TI: 146.91 (131.8 Hz). Adm: $1
(nonham spouses, under 18, and VE exam
only free). Harry Hoffman, W3VBY, 610-678-
8976; harryhoffmanjr@juno.com;
readingradioclub.org.

TEXAS STATE CONVENTION
August 2-3, Austin
FHRSTV

Friday 6-9 PM, Saturday 8 AM-5 PM. Sprs:
Austin ARC and Texas VHF-FM Society.
Crowne Plaza Austin, 6121 N IH-35. Austin
Summerfest 2013. TI: 146.94 (107.2 Hz). Adm:
advance $8, door $10. Joe Makeever, W5HS,
512-345-0800; wshs @arrl.net; www.
austinsummerfest.org.

Texas (Texas City) —Jul 130 FHRS TV
8 AM-2 PM. Spr: Tidelands ARS. Doyle Con-
vention Center, 2015 21st Ave N. T/: 147.14
(167.9 Hz), backup 442.025 (103.5 Hz). Adm:
advance $4, door $5. Joe Wileman, AA50P,
409-945-6794; aabop @yahoo.com;
www.tidelands.org.
Virginia (Berryville) — Aug 4

FHQRTV
6 AM-4 PM. Spr: Shenandoah Valley ARC.
Clarke County Ruritan Fairgrounds, Business
Rte 7. 63rd Annual Berryville Hamfest. TI:
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146.82. Adm: $6. John Cottrell, WD4GEK,
540-436-3818; BerryvilleHamfest@gmail.
com; wérkc.org/hamfest.

Washington (Chehalis) — Jul 27
FHRSTV

9 AM-1 PM. Spr: Chehalis Valley ARS. South-

west Washington Fairgrounds, 2555 N National

Ave. TI: 147.06 (110.9 Hz). Adm: $3. John

Ellingson, K7OSK, 360-273-5929; radiokids @

comcast.net; www.cvars.org.

PACIFIC NORTHWEST DX
CONVENTION
August 2-4, Spokane Valley, WA
Qs
Friday 2 PM-midnight, Saturday 8 AM-mid-
night, Sunday 8-11 AM. Spr: Spokane DX
Assn. Mirabeau Park Hotel and Convention
Center, 1100 N Sullivan Rd. 58th Annual
Pacific Northwest DX Convention; Hospitality
suites; special guest ARRL MVP Manager
Dave Patton, NN1N; Saturday banquet;
Sunday breakfast. Registration: advance $85,
door $90. Randy Foltz, K7TQ, 208-874-3333;
rbfoltz1 @frontier.com; pnwdx.org.
West Virginia (Huntington) — Aug 10
FHQRSYV
8:30 AM-1 PM. Spr: Tri-State ARA. Christ
Temple Church Life Center, 2400 Johnsontown
Rd. TI: 146.76 (131.8 Hz). Adm: $6. Judy
Taylor, WD8EOP, 304-525-4237; W8VA@arrl.
net; www.orgsites.com/wv/taraclub.
West Virginia (Morgantown/Star City) —
Jun1i5FHR
8 AM-1 PM. Spr: Mon County ARC. St. Mary’s
Catholic Church Outdoor Pavilion, 3344 Uni-
versity Ave. TI: 147.075 (103.5 Hz). Adm: $2.

W1AW Schedule

W1AW'’s schedule is at the
same local time throughout

To All Event Sponsors

Before making a final decision on a date for your event, you are encouraged to
check the Hamfest and Convention Database (www.arrl.org/hamfests-and-conventions-
calendar) for events that may already be scheduled in your area on that date. You are also encour-
aged to register your event with HQ as far in advance as your planning permits. See www.arrl.org/
hamfest-convention-application for an online registration form. Dates may be recorded up to two
years in advance.

Events that are sanctioned by the ARRL receive special benefits, including an announcement in
these listings and online. Sanctioned conventions are also listed in the ARRL Letter. In addition,
events receive donated ARRL prize certificates and handouts.

For hamfests: Once the form has been submitted, your ARRL director will decide whether to
approve the date and provide ARRL sanction. For conventions: Approval must come from your
director and the ARRL executive committee.

The deadline for receipt of items for this column is the 1st of the second month
preceding publication date. For example, your information must arrive at HQ by July 1 to be listed
in the September issue. Information in this column is accurate as of our deadline; contact the spon-

sor or check the sponsor’s website for possible late changes, for driving directions and for other event
details. Please note that postal regulations prohibit mention in QST of games of chance such as

raffles or bingo.

Promoting your event is guaranteed to increase attendance. As an approved event sponsor,
you are entitled to special discounted rates on QST display advertising and ARRL web banner
advertising. Call the ARRL Advertising Desk at 860-594-0207, or e-mail ads@arrl.org.

Alexander Lugo Jr, KD8NZX, 304-319-0412;
alex.lugojr@mail.wvu.edu; www.moncarc.
org.

Wisconsin (Chippewa Falls) — Jul 20 T

8 AM-noon. Spr: Chippewa Valley ARC. Eagles
Club Parking Lot, 2588 State Hwy 53. TI:
147.375 (110.9 Hz). Adm: $5. Jim Linstedt,
W9ZUC, 715-456-4814; jlinstedt@charter.
net; www.w9cva.org.

Wisconsin (Lyons) — Aug3FH V

7 AM-noon. Spr: Lakes Area ARC. Lyons Town

Hall, 6339 Hospital Rd. 3rd Annual Freefest. TI:

146.865 (127.3 Hz). Adm: Free. Michel Barto-
lone, NX9A, 262-210-8652; MBartolone@
wi.rr.com; sites.google.com/site/laarcradio
club/.

Wisconsin (Sturtevant) — Aug10 O FHR
7 AM-1 PM. Spr: Racine Megacycle Club.
Fireman'’s Park, 9600 Charles St. 6th Annual
Racine Megacycle Freefest. TI: 147.27

(127.3 Hz). Adm: Free. Paul Giannoni, KC9PG,
262-456-0357; kc9pg@yahoo.com;
www.w9udu.org.

4 Morse code transmissions: Frequencies are 1.8025, 3.5815, 7.0475, 14.0475,

18.0975, 21.0675, 28.0675 and 147.555 MHz.

Slow Code = practice sent at 5, 7'%, 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.

the year. From the second
Sunday in March to the first

Sunday in November, UTC =
Eastern US Time + 4 hours.

For the rest of the year, UTC =

Eastern US Time + 5 hours.

¢ W1AW Qualifying Runs are sent on the same frequencies as the Morse code
transmissions. West Coast qualifying runs are transmitted by K6YR and other
West Coast stations on 3590 kHz and other frequencies. See “Contest Corral”

in this issue. 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. Fees: $10 for a
certificate, $7.50 for endorsements.

4 Digitaltransmissions: Frequencies are 3.5975, 7.095, 14.095, 18.1025, 21.095,
28.095 and 147.555 MHz.

Bulletins are sent using 45.45-baud Baudot, PSK31 in BPSK mode and

Keplerian elements for many amateur satellites will be sent on the regular digital
frequencies on Tuesdays and Fridays at 6:30 PM Eastern Time using Baudot

4 Voice transmissions: Frequencies are 1.855, 3.99, 7.29, 14.29, 18.16, 21.39,

4 Notes: On Fridays, UTC, a DX bulletin replaces the regular bulletins. W1AW
is open to visitors 10 AM to noon and 1 PM to 3:45 PM Monday through Friday.
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.

W1AW code practice and CW/digital/phone bulletin transmission audio is also
available real-time via the EchoLink Conference Server W1AWBDCT. The
conference server runs concurrently with the regularly scheduled station

During 2013, Headquarters and W1AW are closed on New Year’s Day,
Presidents’ Day (February 18), Good Friday (March 29), Memorial Day

(May 27), Independence Day (July 4), Labor Day (September 2),

Thanksgiving and the following day (November 28 and 29), and

Christmas (December 25). For more information, visit us at www.arrl.org/w1aw.

PAC MIN CENT EAST UTC MON TUE WED THU FRI
6AM [7AM |8AM |9AM | 1300 FAST | SLOW | FAST |sLow| MFSK16 onadaily revolving schedule.
CODE | CODE | CODE | CODE

7 AM- |8 AM- |9 AM- |10 AM-| 1400-1600 VISITING OPERATOR TIME and PSK31
1PM |2PM [3PM |4PM | 1700-1945 (12 PM-1 PM CLOSED FOR LUNCH) .

1PM [2PM [3PM [4PM | 2000 FAST | SLOW | FAST | SLOW | FAST | 28.59 and 147.555 MHz.
CODE | CODE | CODE | CODE | CODE
2PM [3PM [4PM |5PM | 2100 CODE BULLETIN K
3PM [4PM |[5PM |6PM | 2200 DIGITAL BULLETIN
4PM [5PM [6PM [7PM | 2300 sLow | FAST | sLow | FasT | sLow
CODE | CODE | CODE | CODE | CODE
5PM [6PM |7PM |8PM | 0000 CODE BULLETIN
6PM [7PM [8PM |9PM | 0100 DIGITAL BULLETIN e
65 PM | 745 PM | 845 PM | 9% PM | 0145 VOICE BULLETIN transmissions.
7PM [8PM [9PM |10 PM | 0200 FAST | SLOW | FAST | SLOW | FAST
CODE | CODE | CODE | CODE | CODE
8PM [9PM |10PM |11 PM | 0300 CODE BULLETIN
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75, 50 and 25 Years Ago

Al Brogdon, W1AB

July 1938

= The cover photo shows work going on behind the front
panels of the multiple-rack W1AW equipment.

= The editorial discusses how television may one day
become part of the amateur’s arsenal of techniques.
Currently, experimental television signals are being broad-
cast from New York City and Los Angeles, although very
few people have the equipment to see the broadcasts.

mKenneth Warner, W1EH, and Paul Segal report on “The
Battle of Cairo,” in which American amateurs retain all their
frequencies, despite attacks by the governments of other
countries. Alas, European broadcasting will invade the
7-Mc. band late next year.

m|n “Look for Me on - - - Kc.,” Ed Tilton, W1HDQ, and Glenn
Browning describe a simplified all-band, all-frequency
exciter that covers 160 to 5 meters.

=“CQ de W1@XDA,” by Clifton Foss, W20J, describes the
adventures he experienced on board the Morrissey during
its 1937 trip to the far North. Two photos with the article show W1@XDA in action and “Mrs.
Foss, W2JZJ,” manning the W20J station to keep in contact with her faraway husband.

= Fred Sutert, WBQBW, modifies a popular midget homebrew transmitter to put “The ‘QSL
Forty’on 14 Mc”

July 1963

= The cover photo shows an unidentified ham waving from a
tower, amid a multiplicity of nice-looking Yagis.

= The editorial is a continuation of the discussion of reinstat-
ing incentive licensing.

=B. R. Hatcher, K1SAW, discusses “Simplified Transmission-
Line Calculations” that use graphical solutions to easily
solve matching problems

=Michael Neidich, K2ENN, tells us about a useful and very
compact accessory for S.S.B. testing, a “Two-Tone Test
Oscillator Using Transistors.”

=William Sabin, W4YFA, tells us how to modify commercial
receivers to provide “Automatic Gain Control for C.W.
Reception”

=“A 50-Mc. Double-Conversion Transistor Receiver,” by
William Noreth, WAGEB, describes a small portable unit
with good performance.

= Gus Browning, W4BPD, has become famous in the ham
radio world by mounting so many DXpeditions to out-of-the-way places. John Troster,
W6ISQ, amuses us by poking a little good-natured fun at “The Gus-Watchers”

=L arry Kleber, K9KLA, presents “The 4-1000A in Grounded Grid,” a fairly compact final that
will provide 1 Kw of power.

July 1988

= The cover photo shows Dick Stevens’, W1QWJ, small but —
powerful final amplifier, described in this issue.

= The editorial discusses some recent FCC actions that are
patently unconstitutional — imposing operating restric-
tions on hams because of their interference to consumer
electronics equipment — when the improperly designed
equipment, not the ham, is at fault.

= Don Kirk, WD8DSB, tells us about his “Orator,” which
connects to his station’s wattmeter to provide “A Talking
Wattmeter”

=|n “Joe Ham versus VCR RFI,” Doug DeMaw, W1FB,
discusses one of the more common RFI problems in
today’s consumer electronics units.

= George Hart, W1NJM, tells the story of “The W1AW Fire”
that took place on October 14, 1953, severely damaging
the station and its equipment.

Field Organization Reports
April 2013

Public Service Honor Roll

This listing recognizes radio amateurs whose public

service performance during the month indicated 70 or more
points in six categories. Details on the program can be found
at www.arrl.org/public-service-honor-roll.

557 174 134 109 WB4BIK
WBSRCR KK4BVR WOWXN  K7MQF  KE5YTA
K3IN
540 173 131 108
N3ZOC
KTSSR  W7FQQ  KA8ZGY  K8CSI e
510 172 130 106 KJ4HGH
WSKAV ~ KK7DEB  KOVTT N2VC WsIM
K6FRG WB4Y
393 170 105
WBOFHP WoBGY  WEDJG  kFgc  KOBBW
W5DY N1TF 89
e N8IO Keo0ZT WORJA
KoIBS KW1U 104 oD
355 165 KWW KBIUAU  KaoUin
KJ6PCC  W12G
K8RDN 102
K7OAH 427 KkasL S8
350 WE2G KC2EMW
AB9ZA NS7K
KK5NU
345 KeavL 125 100 KG2UMX
oo KBBVXE ~ WOCLS kol
163 KESHYW  NOMEA
330 W7JSW  KJ4JPE  WAOVKC 83
KT2D N2JBA WATSTU  N2RTF
160 NOVT
280 KGOGG 121 G 82
KB2ETO AG9G K4BEH KJ7NO
WA4DNA N1IX
260 120 K4SCL 80
KJaG 155 NN7H KSAXW  K@DEU
056 NOVC KEHTN AA2SV  NOI
2oe/w KBBQKC  N3RB N3SW NOMHJ
WK4P NM1K WB8SIQ  KFOXO
255 KBSRCR KBIRGQ WG8Z KCOZDA
KTEAJ oo WOLAW  WD8Q WA9QIB
N7CM (3% L, K4BG W8MAL  WB7RVF
239 K4GK NSMBQ ~ KBKV
A 150 KA4FZI  KB3LNM  WB4RJW
NSTMC  KD7THV ~ AA3SB  WK4WC
207 KB5SDU  NilQl WB4FDT  KZ8Q
WA4SEE  NX8A WB4ZIQ  NUSK K8ED
NA7G W4TTO
220 149 79
WBBWKQ  WO2H
K7BFL ~ NeFvM  (BBWKQ  WO2H KBOKEG
215 146 KTV wBsTQZ 78
KA2ZNZ KJBIJ — N2WGF oo N2GS
212 145 118 W2cC 77
WBSR  KB2BAA KBIYNE  KBINMO  N9EXM
KC2QVT KC5MMH
210 KeacB M8 o7 WB3FTQ
K2HAT W7YV K4VWK
KDSHPG
142 KB1WXC
28 NAoL 115 75
KC7ZGG Nasqwn KILGU 9% EaLFG
KFSTTN  KD5RQB
202 KCsela  KESTT! KD KC4PZA
WseP
140 AK4RJ 5 73
201 WVSCH KC2SFU
113 N2GJ
KC8EO  KB2RTZ
K4JUU N8SY 72
WABEZN
195 NOYL K4MSG
KOLGB 110
K2ABX ~ |ka3F KBskKT ~ WAOCGZ
WD8USA
WB6UZX W7GB 93 W5XX
190 WA4STO  WASLOU  K1PJS KC8YVF
NSNVP 439 WRaNDA g 70
185 KF7PDV - KSTEDG N7EIE K6RAU
VETGN  yaq A K2GW KODLK
182 WBBYYS WadBAm  WDOGUF  NODUW
WA2BSS KK7TN 90
136 WOFUI
N7XG N3KB
180 W3CB KDONJH
N7YSS KB2QO
N1UMJ N3NTV
135 KA1G N5RL KESAYN
178 NX9K NOMN K1HEJ KooK
NBOSL ~WBOWKO KIYCQ — KBBHJ  koRl<
176 KF50U  W2EAJ  N8IBR KBsip
Kizkos WOYVQ  NZWKT  NavXL N

The following stations qualified for PSHR in previous months,
but were not recognized in this column yet. (Mar) WA4STO
140, KOPTK 115, KE7QPV 73. (Oct, 2012) AC6C 490. (Sept,
2012) AC6C 470.

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AL, AR, AZ,
CT, EB, EMA, ENY, EPA, EWA, GA, ID, IL, IN, LA, LAX, MDC, ME,
MI, MN, MO, MS, NC, NE, NFL, NLI, NNJ, NNY, NTX, UT, OH,
OK, OR, ORG, SD, SFL, SJV, SNJ, STX, TN, VA, WCF, WMA,

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:
DE, ENY, EWA, GA, IA, IN, KY, MDC, MI, MN, MO, NC, ND, NH,
NM, NTX, OH, OK, STX, SV, WTX.

Brass Pounders League

The BPL is open to all amateurs in the US, Canada and US
possessions who report to their SMs a total of 500 or more
points or a sum of 100 or more origination and delivery points
for any calendar month. Messages must be handled on amateur
radio frequencies within 48 hours of receipt in standard ARRL
radiogram format. Call signs of qualifiers and their monthly BPL
total points follow.

KK3F 2491, WA4STO 1582, WBIFHP 1263, KBHTN 1183, KW1U
1030, NS7K 919, N1IQl 881, K6FRG 856, K7BDU 807, N9VC
727, WD8Q 650, WORJA 613, WA4BAM 516.

The following stations qualified for BPL with Originations plus
Deliveries: KABZGY 141, NM1K 116, K8LJG 103, W5KAV 102.
(March) WA4STO 138.
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Silent Keys Administrator, sk@arrl.org

It is with deep regret that we record the passing of these amateurs:

WB1AFI  Frennier, RobertE.,

Hilton Head Island, SC
N1BBH Dion, Warren E., Bristol, CT
N1CBJ Cunningham, Philip W., Waldo, ME
W1CWC  Child, Craig W., Merrimack, NH
K1EEB Malinowski, Joseph S. Jr, Franklin, NH
¢K1EHO Klock, Stanley W., Mesa, AZ
W1FBO  Hair, Robert R., Trumbull, CT
W1GAN  Bilodeau, John J., Salem, MA
*K1IIF Barber, Ruth J., Federal Way, WA
W1KUI Badger, Guy W,, Charlestown, Rl
N1LAJ Skribiski, John, Hudson, NH
N1LJA Sheldon, Paul M., Riverside, Rl
K1LMC Anthony, David N., Vinton, IA
WILUN  Hamlin, Theodore C., Rehoboth, MA
N1IMWR  Robinson, Ronald FW.,

West Seneca, NY
KINXR Byrne, Robert G. Jr, Brookfield, NH
WD10 Gist, David, Norfolk, VA
K10GY  Byther, James E., Winslow, ME
KB1OUW Doucette, Rene “Ray” F., Stow, MA
K1RCS  Sullenberger, Robert C., Venice, FL
WA1RKO Moore, Russell L., Hudson, MA
KBIRWW Taylor, James, Saunderstown, Rl
WA1RXA  Beck, Joseph, Norwalk, CT
K1SCM  Stebbins, Howard A., North Haven, CT
®W1SR  Wood, George R., Medfield, MA
W1TAP Phillip, Richard M., Danville, PA
K1TCI Haley, Arthur, East Kingston, NH
WA1ZFH Danforth, Jean R., South Berwick, ME
N1ZK Hibbard, Robert E., Sun City Center, FL
WB2AXJ  Deitz, Allan F, Guilderland, NY
K2BQW  Cowperthwaite, Rollin C.,

Cherry Hill, NJ
KB2CPR  De Paul, Gregory A., Bayville, NJ
W2CYA Ferebee, John B., New York, NY
WA2DYA  Seitz, Charles H., Tannersville, PA
W2EQJ Rosenberg, Robert J., Brighton, NY
KA2EYA  Brodie, William W., Hyde Park, NY
AA2FO Platteter, George, Rochester, NY
WB2GHK  Agostinelli, Joseph G., Rochester, NY
WA2GUP  Wilcox, Lester J., Alamogordo, NM
KC2IFM  Conto, Joseph, Schenectady, NY
KC2IFN  Conto, Michael A., Schenectady, NY
N2IYQ Leach, Joyce A., Tonawanda, NY
®WA2JVK Somers, Kenneth J. Jr,

Lebanon Township, NJ
W2KFU  Snyder, Sherwood M., Aventura, FL
KA2LFJ ~ Andersen, Norman N.,

West Brighton, NY
K2LJM Mannino, Lawrence J., Westfield, NJ
#K2LKH St Louis, Roland A. Jr, Geneva, NY
K2Lv Weierich, Jimmy, Vestal, NY
4¢W2NAQ Quinlan, Lawrence A.,

Monroe Township, NJ
KF2NS Kuzminski, Joseph A., Belvidere, NJ
N20GF ~ Bogdanow, Robert A., Fair Lawn, NJ
4KC200 Wesline, John J.lll, Rochester, NY
KB2QQP Romanowicz, John S.,

Central Square, NY
N2RFH  Viglietta, Benedict P, Clinton, NY
WA2RQV  Switalski, James E., Cuba, NY
WB2SBN  DelloRusso, Nicholas, Brick, NJ
N2SUD Barnett, Harold A. Jr, Scotia, NY
4K2UCO Mellen, Harold A. Jr, Oneida, NY
WA2UKS  Pike, John W., Owego, NY
WB2WTS James, Clinton “Sid” R., Scio, NY
KB2WU  Bullington, John R., Pennsville, NJ
N2XSM Thuma, Theodore E., Fayetteville, NY
WB2YGX Boyd, John E., Princeton Junction, NJ
KE2ZG Lincoln, Alvin E., Grand Island, NY
W3CCI Williams, Kenneth J., Glenelg, MD
KB3CH Kellner, George D., Tamaqua, PA
K3Cz Van Aller, Willem H., White Hall, MD

ex-WB3DDA Cain, Ocie “Paul,’ Du Bois, PA
W3DHN  Shisler, William D., Fort Pierce, FL
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NSEDL
WABEEN
AA3FD
WASFJF
W3FVJ
KA3GMS
W3GOU
WB3HFU
WA3ISD
KB3JPX
KB3JXC
NIKYK
W3LSG
KB3MLU
W3MPK
N3NFO
4W30DJ
W3PVK
W3PWO
K3QAY
W3RDE
W3RSR
W3TG
KB3USV
SW3UY
W3VVP
W3ZSA
K4AHM
KM4BI
AC4BK
W4BVX
KA4CFS
N4CGG
WA4CMU
KG4EGD

Byer, Edward D. Sr, Clarks Summit, PA
Williams, Robert L., Middletown, PA
Smith, Wendell M., Seminole, FL
Hatfield, James E., Stafford, VA
Whitlock, Roger S., Weaverville, NC
Ernst, Joseph “Ernie” N., Harleysville, PA
Koonce, Robert L., Odenton, MD
Chesney, Gilbert P, Plains, PA
Baker, Howard J., York, PA

Shimp, Gene, Reading, PA

Mcnulty, Edward T., Glen Burnie, MD
Blizzard, Brian T., Dunkirk, MD
Wilke, David J. Sr, York, PA

Barner, Bruce L., Jenkins Township, PA
Hughes, Francis M., Pittsburgh, PA
Fletcher, John R., Harpers Ferry, WV
Thompson, Richard F., Waldorf, MD
Kaschok, Albert N., Cherry Hill, NJ
Swanson, John H. Jr, Baltimore, MD
Brown, Powell A, Erie, PA

Brigo, Louis, Allentown, PA

Bell, William L., Springdale, PA
Haynes, Robert E., South Daytona, FL
Derda, Dennis C., Natrona Heights, PA
Clifford, Lawrence J., Blue Bell, PA
Clough, George E., Cordova, MD
Kipe, Alan E., Hagerstown, MD
Vaughn, Leard F,, Chesnee, SC
Ward, Ralph D., Chattanooga, TN
Bencini, Franco L., Pompano Beach, FL
Clinton, William H., Jacksonville, FL
Finney, Roy P, Weeki Wachee, FL
Maloney, Florine C., Pompano Beach, FL
Newman, Danny M., Nashville, TN
Hurd, Douglas B., Clyde, NC

#WB4GAA Parker, William D., Ocala, FL

$KB4GH
WA4GIH
KD4HEU
WB4HFK
K4lJA
WB4JCX
WA4JKV
N4JPT
N4JQS
K4KKY
W4KSY
KE4KX
N4LML
KB4LPP
WA4LSG
KA4MFB
N4MRQ
WANHV
KB4NOV
WANQW
KB4OFA
N4OZA
K4PLN
KB4PMY
WA4PNL
K4PX
N4QIM
W4REB
N4RL
W4SWP
WA4TFK
KDA4TIN
W4ULD
W4UOL
KD4VAA
KJ4VS
N4VVX
K4XRM
W4zip
KCAZKT

Nicholls, E. A.“Bob,” Alcoa, TN

Mass, Harry L. Sr, Beverly Hills, FL
Smith, Fred “Gene” E., Mount Holly, NC
Bergman, Manuel, Pembroke Pines, FL
Campbell, Thomas H., North, SC
Howell, Garland A., Norfolk, VA
Harmon, Charles R., Belmont, NC
Westmoreland, Edgar, Gaffney, SC
Moore, Ronald, Arden, NC

Macklin, A. L., Winston-Salem, NC
Smith, Benjamin K. Jr, Springfield, VA
Pilafian, James, Lutz, FL

Alviani, Angelo “Al" E., Sarasota, FL
Klinefelter, Jack A., Hague, VA
Karangelen, Nicholas Jr, Norfolk, VA
Crosa, James R., Miami, FL
Segreto, Joseph P, Warner Robins, GA
Mac Leod, James B., Lumberton, NC
Cooper, Claud P, Opelika, AL
Wolitzer, Bernard, Charleston, SC
Trapani, Gasper P. Jr, New Orleans, LA
Tretheway, Mark, Sylvania, GA
Roberson, Blake Sr, Pikeville, TN
Jarvis, Warren B., Milton, FL
Wegner, Donald E., Marion, NC
Fundis, George B., Palm Bay, FL
Yearwood, Joan, Knoxville, TN
Beverly, Ralph E., Louisville, KY

Mc Cann, Robert J., Warrenton, VA
Bradley, Lewis L. Jr, Alexandria, VA
Wilson, Leo A, Clermont, FL
Gasaway, Frank B., Bryson City, NC
Griffith, Andrew S., Morehead City, NC
Bennett, Roy D,, Bladenboro, NC
Carter, Bennett C., Vero Beach, FL
Curlee, Lewis E., Etowah, NC
Pistole, Bruce M., Chester, SC
McCray, Randy W., Durham, NC
Scheller, Russell F, Deland, FL
May, George P, Lawrenceville, GA

WA4ZRR
Kl4ZuT
KA4ZWG
KK4zY
K5BBA
W5DD
AF5E
WV5E
K5GCH
N5GHX
K5HAG

KM5ILO
4K5JHR
KC5JK
ex-N5SKEQ
W5KKD
W5LEL
WD5MJ
N50AJ
W5PHD
W5PML
KASPPX
W5QY
KA5RXU
W5THI
N5TJF

KC5TPC
W5VBH

W5VBP
K5VEC

K5VVD

Whelan, James L., Louisville, KY
Butler, Bruce B., Stockbridge, GA
Gorowitz, Harold, Tamarac, FL
Moore, Edward C., Lake Placid, FL
Ballard, Carl, Shannon, MS
Nielsen, William B., Conway, AR
Mace, Thomas C., Gulfport, MS
Lambdin, Thomas T., Midland, TX
Davis, Jerry G., Shawnee, OK
Sevin, Richard P, Zachary, LA
Whitehurst, Winford “Chuck;’

Fort Worth, TX
Sandburg, Milo, Conroe, TX
Ashby, Robert C., Plano, TX
Moratto, Paul W., League City, TX
Conatser, Billy J., Kennedale, TX
Lewis, John J., Plano, TX
Lafargue, Laurent Ed, Hammond, LA
Jordan, Dwight M., Pelahatchie, MS
Dill, William T., Ferris, TX
Day, Pamela H. L., Fort Worth, TX
Cash, Cecil C., Sheridan, AR
McAdams, Robert, Valley View, TX
Landry, Joseph B., Saint Martinville, LA
Field, Joe L., Carlsbad, NM
Chilton, Lawrence Lea Jr, Fort Worth, TX
Hammond, Lenore A.,

Eureka Springs, AR
Morrison, Keith L., Edmond, OK
Perryman, Donald E.,

Oklahoma City, OK
Clute, Neil O., Teague, TX
Barnett, Halbert “Sonny” D.,

Hughes Springs, TX
Brewer, Larry K., Choctaw, OK

ex-WB5WIC Smith, William J., San Antonio, TX

W5WTX
KM5WV
ON5XF
KB5YKM
KB5YRI
W5ZUS
K52V
W52Z0
W6CSH
WABCSL
KE6DJ
AF6DR
AA6HJ
KB6HRB
W6JX
K6KES
N6KIW
K6LGA
4¢N6ND
WAGPAC
AE6QR
#N6QX
KC6RLU
N6UD
WK6V
WABWJZ
®W6WK
KB6WXF
AF6YQ
W6YTB
KG6ZMB
WB6ZSQ
WA7AEX
KE7ASO
AB7BO
WA7BWT
WA7ENB
KD7GMP
KE7GQO
W7GUE
AB7GY
N7IAU
W7IVK
W7LGB
ex-KB7LTD
N7NEK
WL7NR
KC70C

Harwood, Ted G., Midland, TX

Ryan, Mark A., Kingwood, TX

Doty, David D., Conway, AR

Miller, Lucile E., Austin, TX
Colquette, Charles J., Mansfield, LA
Hunter, Clarence, Paden, OK
Moore, Joseph B. Ill, Alvin, TX
Haptonstall, Jerry D,, Fayetteville, AR
Sain, Harry M., Glendora, CA
Fjelstrom, Martin E., Ogden, UT
Olsen, Russell K., Eugene, OR
Ertman, Karen, Fresno, CA

Queen, Albert T, Lafayette, CA
Sheen, William M. Jr, Clovis, CA
Davidson, James R., Gilbert, AZ
Scott, Kevin Edward., Newbury Park, CA
Lipstone, Jane N., Los Angeles, CA
Apple, Lioyd G., Washington, UT
Craig, Raymond “Rick” D., Ramona, CA
Rice, Chester T., Kentfield, CA
McGraw, John A., Fresno, CA
Smithey, Thurman E., Chula Vista, CA
Blumer, William S., Fullerton, CA
Bjur, Wesley E., Carmichael, CA
Elder, Donald E., Newport Beach, CA
Biegler, Al, Chico, CA

Harris, Arthur L., Fullerton, CA
Contreras, Paul A., Gold Canyon, AZ
Ross, Ronald I., Lompoc, CA

Zern, Charles H., Ben Lomond, CA
Brossart, Shawna M., Valley Center, CA
Frazier, Donald C., Sacramento, CA
Bebee, Kenneth V., Great Falls, MT
Davis, King O., Milton, WA

Moritz, Homer C., Pasco, WA
Engelbrecht, Bruce W., Glide, OR
Moore, Jack W., Tacoma, WA
Poulsen, Emest G., Sonoma, CA
Jackson, Anita E., Mount Vernon, WA
Armstrong, Ray G., Roseburg, OR
Keith, Larry A., Grangeville, ID
Waite, Loyd D., Phoenix, AZ
Meehan, Dave H., Las Vegas, NV
Brown, Lyle R., Prescott, AZ
McArthur, Charles G., Okachobee, FL
Glenn, Luther Alex Jr, Phoenix, AZ
Thomas, William R., Soldotna, AK
Harrod, Brian E., Louisville, KY



N70KK  Kassens, Roger D., Boise, ID
KC70KZ  Todd, James A., Pahoa, HI
K70YE McKenzie, Charles J.,
The Sea Ranch, CA

KC7RCN  Simonds, John A., Hamilton, MT
KE7TSG  Applebaum, Barbara, Salt Lake City, UT
KC7JPG  Shriner, Roy S., Missoula, MT
KE7TUVH  Kyle, Dean W., Sweet Home, OR
KC7VPN  Pipe, Horace R., Poplar, MT
NX7W Bender, Nick, Montesano, WA
K7WPM  Davison, John P, Sun City, AZ
N7WXG  Bolt, James W., Portland, OR
4K7YLO  Vaughn, Joseph E., Central Point, OR
N7YY Miller, Bernard G., Worden, MT
K7ZFX Shields, Kenneth A., Corydon, IN
WABANF  Shepard, Richard E., Toledo, OH
NBAVW  Capps, Thomas N., Hartville, OH
KABAXK  Bailey, Max, Adrian, MI
WA8BPH  Ingalls, Aimon O., Flushing, Ml
KD8CKB  Wilson, Lowell G., Mason, MI
K8CYJ Pirkle, Rex W., Denison, TX
KF8GE/  Trettin, William A., Pyeongtaek,

HL9GE Gyeonggido, South Korea
N8HFK Luthman, Dennis C., Kettering, OH
KB8HXM  Wynkoop, Richard B., Delaware, OH
KB8IDY Brewer, Jerry W., Cable, OH
W8KID Hathaway, Richard G., Whitehall, MI
N8LUV McClellan, James E., Port Huron, M
KABOFO  Golightly, Mark P, Williamsburg, OH
WBBSEZ Varsogea, Vasile O., Monroe, MI

4KB8SPD Schelske, Dale W., Bay City, Ml

W8TTY  Amster, Allan M., Shaker Heights, OH
W8VRH  Frost, Mary |., Lake Orion, MI
N8VUM  Sprague, Duane H., Akron, MI
WBWAO  Knivel, James W., Roseville, MI
K8WJG  Archer, Kenneth E., Lebanon, OH
KB8WTX Hazelett, Terry D., Parkersburg, WV
KABWTY  Anthony, Dennis G., Medina, OH
NT8Y Wolfe, Anna A., Midland, MI

W8YMG  LEsperance, Clifford R., Delton, MI
WBYNC  Undy, Gustav E., Fort Collins, CO
KA8YOJ  Wilcox, Ralph C., Harrison Township, M
N8ZBJ Kangas, Andrew C., Hancock, MI
W8ZCK  Price, William T. Jr, Columbus, OH
N8ZF Wamsher, Louis B., Clarkston, MI
WAB8ZJY  Stokes, Eric A. Sr, La Center, WA
KC8ZQl  Dundorf, Arthur L., Andover, OH
WAQAYQ  Caron, Elton A., Stone Park, IL
KC9BDY  Porteous, John L., Indianapolis, IN
WD9DPZ  Sullivan, James J., Thorntown, IN
KGIDU  Davis, Brian H., Indianapolis, IN
W9DVM  LaMarche, Philip J., Palm Harbor, FL
Strays

Public Service in Lithuania

K9EJF
WOEYB
NOFNH
NOFYV
WOGAI
KIGLT

4 KC9HAN
ex-N9HGM
WIHVJ
K9LHN
WILOY
WBOMDL
ex-WIMOT
NONDX
NONTG
Wo0Ql
KT9P
K9POP
N9PPO
KCIQG
waQyy
WIRWD
KCI9SPR
K9TWZ
WB9ULD
WIUXL
KB9VDN
KCOVEO
NOWAK
W9ZND
N9ZZW
KOGAFC
ex-KBOAPM
KC@APU
¢ WOBF
KDQEC
¢WQEU
WAQGHF
WoGQM
Wg@ICC
KQJKC
W@JKM
WaJImMzZ
KOLFA
N@OOT
W@0oQC
AFQP
NGPMI
WB@QKE

WOQQAN
WORLI

Shudick, Joseph D, Valparaiso, IN
Gibbons, Thomas R., Long Beach, CA
Brooks, Robert L. Jr, Fort Wayne, IN
Raymer, Kenneth L., Corpus Christi, TX
Catlin, Lester F, Blue Island, IL
Polster, Michael L., Carmel, IN
Johnson, Mark A., Scandinavia, WI
Aldrin, Charles D., Griffith, IN
Clark, Walter J., Naperville, IL
Polzin, Kenneth O. Sr, Bassett, Wi
Smith, Loy R., Plymouth, M
Fields, Michael C., Hobart, IN
Eggert, Kenneth W., Brookfield, WI
Putz, Richard J., Goshen, IN
Harris, Boyd G., Peoria, IL
Zehr, Richard S., Flanagan, IL
Mather, Dale F, Caledonia, IL
Baker, James R., Sebring, FL
Zeilstra, John H., Naperville, IL
Rideout, Milton A. Jr, Evansville, IN
Walker, Giles M., Kirklin, IN
Reid, Donald D., Tremont, IL
Springer, Tim L., Joliet, IL
Newburn, Donald L., Peru, IL
Anderson, Romaine D., Eau Claire, WI
Zehr, Lois E., Flanagan, IL
York, Donald L., Harrison, AR
Rastall, Benjamin P, La Farge, WI
Sherwood, Jerry A, South Bend, IN
Nafzger, Paul K., Clinton, AR
Sharp, Louis J. Jr, South Bend, IN
Adkins, Harold J., Jefferson City, MO
Dorfner, Robert E., Burnsville, MN
Brett, Charles F, Colorado Springs, CO
Ellis, Bruce W., Brooklyn Park, MN
Williams, Kenneth D., Great Bend, KS
Pearson, Elmer W., Saint Charles, MO
Short, Charles J., Colorado Springs, CO
Hegler, Bumns E., Rolla, MO
Heckel, Dale, Wichita, KS
Mintzmyer, Lloyd E., Hays, KS
Williams, Kenneth E., Edina, MN
Hagerman, Donald L., Forest Lake, MN
Fuhrman, John F, Weatherby Lake, MO
Schumi, Joseph, Saint Paul, MN
Briles, William H., Derby, KS
Weir, Ralph L. Jr, Colorado Springs, NM
Warren, Wallace D., Rogersville, MO
Stephenson, Harvey T,

Kimberling City, MO
Rodgers, Charles E., Omaha, NE
Oredson, Henry N., Damascus, OR

Last September amateurs in Vilnius, Lithuania recruited a multi-generational team to provide
communications for a marathon. Note the word “savanoris” on their shirts. That translates to

“volunteer” in Lithuanian.
From left to right:

First row: Laimonas Januska,
LY1WS; Natas, LY4NS;
Oleg Sokolov, LY3UE and
Mindaugas, LY IMT.

Second row: Kostas, LY1KL;
Laima, LY 1LG; Karolis,

LY 1KG; Romualdas, LY8X
and Zilvinas, LY 1ZL.

Third row: Zbigniev
Valentinovich, LY2XC;
Saulius, LY1VP; and Rolandas
Mikalauskas, LY4Q, the
President of Lietuvos Radijo
Meégéjy Draugija, the national
Amateur Radio association in
Lithuania.

KBORNC Stephens, Charlie L., Salina, KS

KDORSD  Pruneda, Raymond P, Kearney, NE

KB@OSPC  Tweten, David A., Eveleth, MN

WAQTFC  Koppelman, Karl J., Cleveland, MN

NOVHE Mullins, George H., Downing, MO

WOXZ Leupp, Herbert R., Mercer, ND

N@YL Thorson, Edna M., Robbinsdale, MN

Kwoz Culli, Melvin Roger, Wright City, MO

KCOZBL  Collins, William A., Dodge City, KS

KAQZEE  Kingery, Randall W., Aberdeen, SD

AAQZK Colclasure, Eldon D., Poplar Bluff, MO

N@ZKX Hackerott, Dona Rose K., Manhattan, KS

VE1AL Leith, Alan R., Sydney, NS, Canada

VE3ABO  Skitch, Brydon, St Catharines, ON,
Canada

VE3AIH  Andrew, Irwin, Windsor, ON, Canada

VE3LLZ  Leet, Robert J., Lachine, QC, Canada

VE4QA  Greene, Charles F, Winnipeg, MB,
Canada

VE5AO Hobson, John L., Saskatoon, SK, Canada

VE6JW Williams, Jack R., Namao, AB, Canada

VE6SL Farmer, David M., Calgary, AB, Canada

VE7BCF  Spaans, Ary, Prince George, BC, Canada

VE7CN Corran, Randal W., Vancouver, BC,
Canada

DJ@JV/ Abadzic, Nusret E., Munich,

E73N Germany
PAOLSK  Leisink, Leo, Grave, NB, Netherlands

4 Life Member, ARRL

Note: Silent Key reports must confirm the death
by one of the following means: a letter or note
from a family member, a copy of a newspaper
obituary notice, a copy of the death certificate,
or a letter from the family lawyer or the executor.
Please be sure to include the amateur’s name,
address and call sign. Allow several months for
the listing to appear in this column.

Many hams remember a Silent Key with a memo-
rial contribution to the ARRL Foundation or to
ARRL. If you wish to make a contribution in a
friend or relative’s memory, you can designate

it for an existing youth scholarship, the Jesse A.
Bieberman Meritorious Membership Fund, the
Victor C. Clark Youth Incentive Program Fund, or
the General Fund. Contributions to the Foundation
are tax deductible to the extent permitted under
current tax law. Our address is: The ARRL Foun-
dation Inc, 225 Main St, Newington, CT 06111.

QST Congratulates...

Derek Brown, W4DTB, winner of the 2011
ARRL Hiram Percy Maxim award, who received
his award plaque at the 2013 Carolina DX Asso-
ciation banquet at Afton Tavern in Concord,
North Carolina. The award is given to an ARRL
member under the age of 21 as a tangible reward
to those deserving young amateurs who contrib-
ute their time, skills and energies daily through
their commitment to Amateur Radio. Derek is
shown receiving his plaque from Dennis Bodson,
W4PWF, ARRL Roanoke Division Director.

July 2013
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl., 91506
(818) 842-1786

(877) 892-1748

Eric, K6EJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Nick, AKBDX, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jerry, NSMCJ, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 892-1749

Jon, K6WV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N20HD, Mgr.

RT.13 1/4 mi., So. 1-295
delaware@hamradio.com

PORTLAND, OR

11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267
Leon, W7AD, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(suo) 444-9476

John W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(suo) 444-7927

Mark, KJ4VO0, Mgr.
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4799

Steve, WASHG, 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

Dave, NTEDU, Mgr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

WORLDWIDE DISTRIBUTION

FTDX1200 100w HF + 6M Transceiver

FT-897D VHF/UHF/HF Transceiver

FTM-400DR 2m/440 Mobile

« Triple Conversion Receiver With 32-bit Floating
Point DSP «40 MHz 1st IF with selectable 3 kHz, 6kHz
& 15 kHz Roofing Filters  Optional FFT-1 Supports
AF-FFT Scope, RTTY/PSK31 Encode/Decode, CW
Decode/Auto Zero-In  Full Color 4.3” TFT Display

FTDX5000MP 200w HF + 6M Transceiver

« Station Monitor SM-5000 (included) ® 0.05ppm OCX0
(Included) * 300Hz, 600Hz & 3KHz Roofing filters (included)

FTDX3000 100w HF + 6M Transceiver

* 100 Watt HF/6 Meters « Large and wide color LCD
display  High Speed Spectrum Scope built-in ¢ 32 bit
high speed DSP /Down Conversion 1st IF

Call For Low Pricing!

FT-450D 100w HF + 6M Transceiver

* 100W HF/6M e Auto tuner built-in ® DSP built-in
500 memories * DNR, IF Notch, IF Shift

Call Now For Pricing!

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Comevisitius
onlineywia

thelInternet at
https//Wwwwshamradioscom

 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-857D uitra Compact HFVHF/UHF

* 100w HF/6M, 50W 2M, 20W UHF * DSP included
* 32 color display » 200 mems e Detachable front
panel (vsk-857 required)

Call For Low Price!

Tl 101

FT-7900R 2Mm/440 Mobile

*50W 2M, 45W on 440MHz « Weather Alert 1000+
Memories ¢ WIRES capability « Wideband receiver
(cell blocked)

Call Now For Your Low Price!

FT-8800R 2Mm/440 Mobile

* V+U/V+V/U+U operation « V+U full duplex e Cross
Band repeater function « 50W 2M 35W UHF 1000+
memory channels ¢ WIRES ready

Gall Now For Low Pricing!

« Color display-green, blue, orange, purple, gray ©
GPS/APRS  Packet 1200/9600 bd ready * Spectrum
scope * Bluetooth » MicroSD slot » 500 mem per band

CAFM FDMA 144/430
FT1DR sw pigital Xcvr

*1200/9600bps AX.25 APRS & GPS
Recvr Built-in « Dual Band Operation
w/Dual Recvrs (V+V/U+V/V+U)
Wideband Receive/AM Bar Antenna/
Aircraft Receive ¢ 1266 Memory
Channels w/16 Char Alpha Tagging

Also Available in Silver!

VX-6R 2m/220/440 HT

» Wideband RX — 900 memories
* 5\ 2/440, 1.5W 220 MHz TX
Li-ION Battery - EAI system « Fully
submersible to 3 ft. « CW trainer
built-in

New Low Price!

VX-8DR

50/144/220/440 « 5W (1W 222 MHz)
* Bluetooth optional * Waterproof/
submersible (3 for 30 min) ® GPS APRS
operation optional  Li-ion Hi-capacity
battery » Wide band Rx

FT-60R 2m/440 5w HT

* Wide receiver coverage * AM
air band receive « 1000 memory
channels w/alpha labels « Huge LCD
display * Rugged die-cast, water
resistant case e NOAA severe weather
alert with alert scan

COAST TO COAST

UPS'- Most Items Over'$100

Rapid Deliveries/From
The Store Nearest to You!
A
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“:'91 00 The All-Round Transceiver

All Mode

IC-71 00 Transceiver

e HF/50MHz 144/430 (440) MHz and 1200MHz*"
coverage * 100W on HF/50/144MHz, 75W on 430
(440) MHz, 10W on 1200MHz*" « Double superhet-
erodyne with image rejection mixer

All Mode

":'7000 Transceiver

* 160-10M/6M/2M/70CM
 2x DSP « Digital IF filters
« Digital voice recorder
*2.5” color TFT display

psP
ST l\\.\.\";(‘:
e

IC-71 8 HF Transceiver

«160-10M* @ 100W « 12V operation ¢ Simple to
use * CW Keyer Built-in « One touch band switching
« Direct frequency input * VOX Built-in « Band
stacking register ¢ IF shift « 101 memories

IG-V8000 2M Mobile Transceiver

e 75 watts « Dynamic Memory Scan (DMS)
» CTCSS/DCS encode/decode w/tone scan « Weather
alert » Weather channel scan e 200 alphanumeric
memories

IC-2300H VHF FM Transceiver

* 65W RF Output Power  4.5W Audio Output
MIL-STD 810 G Specifications ¢ 207 alphanumeric
Memory Channels ¢ Built-in CTCSS/DTCS Encode/
Decode * DMS

 HF/50/144/430/440 MHz Multi-band, Multi-mode, IF
DSP « D-STAR DV Mode (Digital Voice + Data) « Intui-
tive Touch Screen Interface  Built-in RTTY Functions

IC-7200 Hr Transceiver

* 160-10M * 100W * Simple & tough with IF DSP
* AGC Loop Management « Digital IF Filter « Digital
Twin PBT e Digital Noise Reduction ¢ Digital Noise
Blanker « USB Port for PC Control

IC-7600 ail Mode Transceiver

* 100W HF/6m Transceiver, gen cov. receiver ¢ Dual
DSP 32 bit » Three roofing filters- 3, 6, 15khz * 5.8 in
WQVGA TFT display * Hi-res real time spectrum scope

IC-7700 Transceiver. The Contester’s Rig

Dual Band

IG-2820H FM Transvr

* D-STAR & GPS upgradeable 2M/70CM ¢ 50/15/5W
RF output levels « RX: 118-173.995, 375-549.995,
810-999.99 MHz** « Analog/digital voice with GPS
(optional UT-123) « 500 alphanumeric memories

XSG 7Y optional |

Analog + Digital
Dual Bander

ID-880H p-sTar

*D-STAR DV mode operation * DR (D-STAR repeator)
mode ¢ Free software download ® GPS A mode for easy
D-PRS operation * One touch reply button (DV mode)
* Wideband receiver [P ¥37Y] ready]

ID-31A unr Digital Transceiver

5W Output Power ¢ FM Analog Voice
or D-STAR DV Mode e« Built-in GPS
Receiver ¢ IPX7 Submersible ¢ 1,252
Alphanumeric Memory Channels

VHF/UHF Dual Band

|D'51 A Transceiver

*5/2.5/1.0/0.5/0.1W Output * RX: 0.52—
1.71, 88-174, 380-479 MHz** « AM/
FM/FM-N/WFM/DV « 1304 Alphanumeric
Memory Chls « Integrated GPS  D-STAR
Repeater Directory ¢ IPX7 Submersible

Analog + Digital

IC-80AD Dpual Bander D-STAR

¢ HF + 6m operation ¢ +40dBm ultra high intercept
point « IF DSP, user defined filters » 200W output
power full duty cycle * Digital voice recorder

IC-7800 Al Mode Transceiver

* 160-6M @ 200W e Four 32 bit IF-DSPs+ 24 bit AD/
DA converters » Two completely independent receiv-
ers * +40dBm 3rd order intercept point

*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.
*10ptional UX-9100 required. QST JULY 2013. The Icom logo is a registered trademark of Icom Inc. 70024

CALL TOLL FREE

Phone Hours: Store Hours:
9:30 AM - 10:00 AM - 5:30 PM
5:30 PM
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.

Closed Sun.

Mountain.
Southeast. o
Mid-Atlantic...800-444-4789 - ™ gervice

800-854-6046
800-444-9476
800-444-7927 . _ oystomer
800-644-4476

800-444-0047

Comevisitus
online via

the Internet at
hitps//www:hamradio’com

* D-STAR DV mode operation DR
(D-STAR repeater) mode © Free software
download * GPS A mode for easy
D-PRS operation ready

Analog + Digital

":'ngD Dual Bander

* 2M/70CM @ 5W » Wide-band RX 495
kHz - 999.9 MHz** » 1304 alphanumeric
memories * Dualwatch capability  IPX7
Submersible*** « Optional GPS speaker

Mic HM-175GPS D-STAR 204
ICOM

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl., 91506
(818) 842-1786

(877) 892-1748

Eric, KBEJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Nick, AK6DX, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623
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97223
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portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927
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(800) 444-4799

Steve, W4ASHG, Mgr.
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SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047

Dave, N1EDU, Mgr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com
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WORLDWIDE DISTRIBUTION

ENTO!
L for g
in StOgkery

TS-9908 200W HF + 6M Transceiver

TM-D710A 2m/440 Dualband

TS'4BUSAT/HX HF + 6M Transceiverv R

» World’s first dual TFT display * 200W output on all
bands ¢ +0.1ppm TCXO ensures both high stability
and reduced power consumption ¢ Triple 32-bit DSP’s
dedicated to main/sub receivers and band scope
Main receiver employs full down conversion, new
mixer & narrow band roofing filters « Third order
intercept point (IP3) +40dBm for highest level of RX
performance ( main receiver)

TS-5908 HF + 6M Transceiver

* 100W HF + 6M * 500 Hz & 2.7 KHz roofing filter
* Built-in auto tuner ¢ Best dynamic range in class
* 32 hit DSP

Call Now For Low Price!

7782000
TS-2000 HFAHF/UHF TCVR ‘5;
« 100W HF, 6M, 2M « 50W 70CM \'52% »7;
* 10W 1.2GHz w/opt UT-20 module = “emon =
* Built-in TNC, DX packet cluster =5, S0P
« |F Stage DSP * Backlit front key panel TS-Z“““X

Call Now For Special Price!

* 50W 2M & UHF « Optional voice synthesizer » 1000
memories ¢ Dual receive » Advanced APRS Features
« Echolink® ready with 10 memories ¢ Built-in TNC
» Sky Command Il+ GPS I/0 Port « Choice of green/
amber LCD backlight

Call Now For Special Price!

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 green/amber for
LCD panel * 104 code digital code squelch « “Five in
One” programmable memory ¢ 1000 multifunction
memory

Call Now For Your Low Price!

TM-281A 2 mir Mobile

* 65 Watt » 200 Memories « CTCSS/DCS
* Mil-Std specs ¢ Hi-quality audio

Call Now For Special Low Price!

+ Kenwood coupons expire 11/30/13. Contact HRO for promotion details.

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Comeisitius
onlinewia

thelnternet at
hitps//wwwhamradioscom

stome¥

1 Gusto
" gervice

* 480HX 200W HF & 100W 6M (no tuner)\$i5“ I;
* 480SAT 100W HF & 6M w/AT 2 Vaww =
* Remotable w/front panel/speaker o /” ,"““""'lx‘

+ DSP built-in 6250 Z 15-4808h
Call Now For Low Price! < &t =

77 N s-as0HX

2M/440 HT with

) l TH-D72A extended RX

« 5W TX, RX 118-524 MHz, VxU,
VxV, UxU

« APRS w/built-in 1200/9600 TNC

« Built-in GPS, Built-in USB,
digipeater

* Echolink® compatible,

* Mil-Spec STD810

Call For Special Low Price!

\dy

* VA
TH-F6A w2040 < $29 5
WENWOOD

- oN
« Dual channel receive ‘/,“““P »

e .1-1300 MHz (cell blocked) RX
* FM, AM, SSB

* 5W 2M/220/440 TX, FM

* 435 Memories

« Li-lon Battery

Call For Low Price!

TH-K20A 2m Handheld

* 2M 5.5W

* VOX

* CTCSS/DCS/1750 Burst built-in
* \Weather alert

Call For Special Low Price!

COAST TO COAST

UPS/- Most Items|0Over'$100

Rapid Deliveries/Erom
The Store Nearest toYou!
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@) TOKYO HY-POWER

Now with 12M
and 10M built-in!
Complies with
new FCC rules!

HL-1.5KFX

REMOTE RIG

RRC-1258 MkII-S-Set

« Fully Solid-state 1 KW HF 650W 6M

* Built-in power supply (110 or 220V)

* 2 Ant ports selectable

* Auto band switched with most ICOM/Kenwood/
Yaesu tcvrs

Call For Additional THP Products!

SEC-1235M

* Advanced switch-mode technology

* Reliable power with minimum weight and size

« Input voltage can be set at 120VAC or 240VAC

« UL listed to both USA & Canadian safety standards

Call Now For Special Pricing!

SEC-1223

* Advanced switch-mode technology
* Reliable power with minimum weight and size
« Circuit innovations minimize output voltage
ripple and RFI
« Input voltage can be set at 120VAC or 240VAC
« UL listed to both USA & Canadian safety standards

Call Now For Special Pricing!

CALL TOLL FREE st

Phone Hours: Store Hours:
9:30 AM-  10:00 AM - 5:30 PM
Closed Sun.

5:30 PM

wail, Alaska, Canada; call routedto  Northeas

-lines can assist you, if
the first line you call is busy, you may call another.

Mountain
Southeas tom
Mid-Atlantic...800-444- 4799‘ in CustS

New England..800-444-0047

This set of interfaces allows remote control of your
Amateur Radio Station via Internet in a user-friendly
and cost effective way! RemoteRig gives you control
of the radio coupled with crystal clear TX & RX audio
and sending CW with your own Paddle!

New! Now Stereo Version for Dual Receiver radios.

Works with all Computer-controllable radios from:
Alinco - Elecraft - ICOM - Kenwood - Yaesu

For radios with detachable front panels no PC

is required for:

TS-480HX/SAT; TS-2000 (RC-2000 req’d); IC-703/
Plus; IC-706 series; DX-SR8T; 1C-2820H; IC-R2500
Just simply insert your control box in place of your
front panel interconnect cable, place the body of the
radio on the remote end and you are on the air as if
you are there! Extra Controller and Remote interface
units sold individually for multiple sites/users.

Now includes 12V power supply, $12.95 value!
Available exclusively from all HRO locations!

AvMap

AvMap G6-APRS Navigator

« Full bi-directional RS-232 APRS communication

* APRS contact management

* DR (Dead Reckoning) Tactical Feature

« Includes Kenwood-ready cable

* SD card preloaded with maps of North America

* Compatible with TH-D72A, TM-D710A, TH-D7A,
TM-D700A

800-854-6046
600-444-9476 #1
800-444-7927

ice
00-640-4076 | SV

Come visit us
wer — onlinejvia

theiInternet at
hitp://www:hamradio:com

* 40’ Tubular Tower
Call For Latest Pricing!

- _H.

1l MA-550

ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046
Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Bl., 91506
(818) 842-1786

(877) 892-1748

Eric, K6EJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Nick, AK6DX, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jerry, NSMCJ, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496
(877) 892-1749
Jon, KBWV, Mgr.
So. from Hwy. 101

55’ Tubular Tower

 Handles 10 sq. ft. at
50 mph

* Pleases neighbors with

tubular streamlined look
-{ Call For Latest

Pricing!

TX-455

DI

« 55’ freestanding crank-up L]
 Handles 18 sq. ft. @ 50 mph =]
« No guying required (=]
« Extra-strength construction 4

« Can add raising and motor drive
accessory

» Towers rated to EIA specifications

« Other models at great prices!

Call For Latest Pricing!

All US Towers shipped by truck;
freight charges additional.

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

sunny com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Ken, N20HD, Mgr.

RT.13 1/4 mi., So. I-295
delaware@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267
Leon, W7AD, Magr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 7457373

(800) 444-9476

John W@IG, Mgr.
denver@hamradio.com

PHOENIX, AZ

10613 N. 43rd Ave., 85029
(602) 242-3515

(800) 559-7388

Gary, N7GJ, Mgr.

Corner of 43rd Ave. & Peoria
phoenix@hamradio.com

ATLANTA, GA

6071 Buford Hwy., 30340
(770) 263-0700

(800) 444-7927

Mark, KJ4VO, Mgr.
Doraville, 1 mi. no. of 1-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4799

Steve, W4ASHG, 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

Dave, NTEDU, Mgr.

Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com




ARRL PUBLICAT’ONS SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP ORDER TOLL-FREE 1-888-277-5289 (US)

License Study Materials

Technician Class

Exam: 35-question Technician test (Element 2)

The ARRL Ham Radio License Manual—Revised 2nd Edition.
Ham radio’s most popular license manual! Organized in easy-to-
understand “bite-sized” sections, this is all you need to become
an Amateur Radio operator. Includes practice exam software.
Order No. 0977 ......
ARRL’s Tech Q & er No.
The ARRL Instructor’s Manual forTechnlclan License Courses.
Order No. 8737
Ham Radio for Dummies. Order No. 9392
Technician Class Flash Card Set. Order No. 1345...........ccccooeiee

General Class (upgrade from Technician)

Exam: 35-question General test (Element 3)

The ARRL General Class License Manual —7th Edition.

All the exam questions with answer key, for use through

June 30, 2015. Includes practice exam software.

Order NO. 8119 $29.95 &=
ARRLs General Q & A—4th Edition. Order N0. 8089 ............cccceceeruennen.
General Class Flash Card Set. Order No. 1357 ........ccccoovnrinnereeenieeniene

Extra Class (upgrade from General)

Exam: 50-question Extra test (Element 4)
The ARRL Extra Class License Manual—10th Edition.
Achieve the highest level of Amateur Radio licensing!
Includes practice exam software.

Order NO. 5170
ARRLs Extra Q & A— 3rd Edition. Order No. 4708 ..

Extra Class Flash Card Set. Order No. 1366 ... $39.95
Prepare for all 3 Levels

ARRL Exam Review for Ham Radio. CD-ROM, Ver 3.0

Order NO. 4982........ooeeeeeee ettt et e e e saeeseeseenseeenaeennens $39.95

ARRL Exam Review for Ham Radio Download. Order No. 4982D.......... $39.95

Operating and Reference
The ARRL Operating Manual for Radio Amateurs. 10th Edition.

Order NO. 5965........cccvieerieeeieeieerens ARRL Member Price $29.95........... 534-95
NEW! The ARRL Repeater Directory®. 2013/2014 Edition.
Pocket-sized. Order No. 2575.......... ARRL Member Price $10.95........... $12:95
Desktop Edition. Order No. 2605 .... ARRL Member Price $15.95........... 51795
NEW! TravelPlus for Repeaters™ 2013-2014 Edition. CD-ROM, Ver 17.0.
Order NO. 2919ttt $39.95

NEW! TravelPlus Mobile GPS™ Download. 2013/2014 Edition.
Order No. 2171
Radios to Go! Order No. 3077

The ARRL DXCC List. April 2012 Edition. Order No. 3862 ...........ccccovrvrerennnne. $5.95
ARRLs Hamspeak—A Dictionary for Radio Amateurs.

Order NO. 8423.........cccvuvuniriniiiciinnns ARRL Member Price $15.95........... $17-95
DXing on the Edge. Order No. 6354 .. Closeout Special $19.95 . $29:95

RF Exposure and You. Order No. 6621
50 Years of Amateur Radio Innovation. Order No. 0228
50 Years of Amateur Radio CD-ROM. Order No. 3558
Hints & Kinks for the Radio Amateur. 18th Edition.
Order NO. 5200..........ceueeeririeenieeinens ARRL Member Price $19.95........... $22-95
Low Profile Amateur Radio. 2nd Edition. Order No. 9744.... o
The ARRL Field Day Handbook. Order No. 0885
FCC Rules and Regulations. 2nd Edition. Order No. 1173...
Getting Started with Ham Radio. Order No. 9728
ARRL Software Library for Hams. CD-ROM, Ver 4.0
Order NO. 4364.........ceeierinieeseeeens ARRL Member Price $19.95........... $22-95
ARRL Software Library for Hams Download. Order No. 4364D...
Remote Operating for Amateur Radio. Order No. 0992......
Amateur Radio on the Move. Order No. 9450
NEW! Radio Science for the Radio Amateur.
Order No. 3881 .....ccooeoereeirecrieeeens ARRL Member Price $24.95.......... $2795
Storm Spotting and Amateur Radio. Order No. 0908.............cccoeeerieenee
NEW! Morse Code Operating for Amateur Radio.
Order No. 0004 ARRL Member Price $15.95..
Your Introduction to Morse
Two-Way Radios & Scanners for Dummies. Order No. 9696.
Pocket Ref (by Glover). Order No. 1148...................
Marine Amateur Radio. Order No. 9723....
Shortwave DX Handbook. Order No. 9953 ...
A Year of DX. Order No. 0040 ..
The Complete DX’er. Order No.
ARRL Map of North America. 27" x 39" Order No. 8977 ......
ARRL Map of the World (Azimuthal). 27" x 39”. Order No. 7717 ...
ARRL Map of the World (Robinson). 26” x 34.5”. Order No. 8804..
ARRL Worked All States (WAS) Map. 11” x 17”. Order No. 1126.
The Radio Amateur’s World Atlas. Order No. 5226
RSGB Amateur Radio Operating Manual. Order No. 2300 .
RSGB Amateur Radio Mobile Handbook. Order No. 5225

RSGB IOTA Directory. 2011 Edition. Order No. 0032..
RSGB 6 Metre Handbook. Order No. 0340.......
RSGB LF Today. 2nd Edition. Order No. 0220
RSGB Radio Orienteering. Order No. 0131 .....
RSGB Prefix Guide. 10th Edition. Order No. 0147 ......
RSGB Morse Code for Radio Amateurs. Order No. 0221
RSGB Computers in Amateur Radio. Order No. 0139..
2013 Super Frequency List on CD-ROM. Order No. 005
2013 Shortwave Frequency Guide. Order No. 0024 ............

Antennas and Transmission Lmes

The ARRL Antenna Book—22nd Edition.

All the information you need for complete antenna systems—
from planning, to design and construction. CD-ROM included!
New and Improved! Includes a complete reorganization,
new content, and exciting new antenna projects.

Softcover Antenna Book. Book with CD-ROM.

Order No. 6948
Basic Antennas. Order No. 9994 ...
The ARRL Antenna Designer’s Notebook.
Order NO. 1479 ...t
Antenna Modeling for Beginners.
Order No. 3961......cccceveverennene ARRL Member Price $34.95
Short Antennas for Small 160 Meter Radio.
Order No.5798........cccccoveeveennee. ARRL Member Price $19.95...
ON4UN'’s Low-Band DXing. 5th Edition. Order No. 8560
ARRLs Small Antennas for Small Spaces.
Order No.8393........c..cceeeveneee ARRL Member Price $22.95...
Antenna Towers for Radio Amateurs. Order No. 0946
The ARRL Guide to Antenna Tuners. Order No. 0984
NEW! Understanding Your Antenna Analyzer.

Order No. 2889.... ARRL Member Price $22.95
ARRL’s Yagi Antenna classics. Order No. 8187 .............
Simple and Fun Antennas for Hams. Order No. 8624 .
ARRL'’s Wire Antenna Classics. Order No. 7075.............
More Wire Antenna Classics—Volume 2. Order No. 7709.
More Vertical Antenna Classics. Order No. 9795 .....
Vertical Antenna Classics. Order No. 5218 ........
ARRL’s VHF/UHF Antenna Classics. Order No. .
ARRL Antenna Compendium. Vol. 1. Order No. 0194...
ARRL Antenna Compendium. Vol. 2. Order No. 2545...
ARRL Antenna Compendium. Vol. 3. Order No. 4017 ...
ARRL Antenna Compendium. Vol. 4. Order No. 4912...
ARRL Antenna Compendium. Vol. 5. Order No. 5625....
ARRL Antenna Compendium. Vol. 6. Order No. 7431 ...
ARRL Antenna Compendium. Vol. 7. Order No. 8608....
ARRL Antenna Compendium. Vol. 8. Order No. 0991
The Care and Feeding of Transmission Lines.
Order No.4784.........cccoveereenen. ARRL Member Price $24.95....................
RSGB Practical Wire Antennas. Order No. R878
RSGB Practical Wire Antennas 2. Order No. 9563.
RSGB Successful Wire Antennas. Order No. 0363
RSGB HF Antennas for Everyone. Order No. 0145 ...
RSGB HF Antennas for All Locations. Order No. 4300
RSGB Antennas for VHF and Above. Order No. 0501
RSGB Building Successful HF Antennas. Order No. 0800
RSGB Stealth Antennas. Order No. 3208 ............

RSGB Backyard Antennas. Order No. RBYA...
Practical Antenna Handbook. Order No. 0371
Antenna Zoning. 2nd Edition. Order No. 1192......
Antennas: Fundamentals, Design, Measurement. Standard Edition.

[ 1= g [ 01 72 0 $99
Antennas: Fundamentals, Design Measurement. Deluxe Edition.

Order No. 0175
Up the Tower. Order No. 1260..
Tower Climbing Safety & Rescue. Order No. 1108..
Electronic Applications of the Smith Chart. Order No. 7261 ....
Radio-Electronic Transmission Fundamentals. Order No. RET
Transmission Line Transformers. Order NO. TLT4 .........cccoooieiiiiiinninenenenens $75

CD-ROM/DVD Collections

$19.95
$24.95
$24.95
$19.95
$19.95
$15.95
$24.95
$44.95
...$59.95

ANTENNA EDOK

2012 Periodicals on DVD. Order No. 3152 ... $24.95

2011 Periodicals on CD-ROM. Order No. 5651 . $24.95

2010 Periodicals on CD-ROM. Order No. 2001. $24.95
=Y 2009 Periodicals on CD-ROM. Order No. 1486. $24.95
E 2008 Periodicals on CD-ROM. Order No. 9406 . $24.95
E 2007 Periodicals on CD-ROM. Order No. 1204 . $19.95
ey 2005 Periodicals on CD-ROM. Order No. 9574. $19.95
(=5} 2003 Periodicals on CD-ROM. Order No. 9124. $19.95
(=% 2002 Periodicals on CD-ROM. Order No. 8802. $19.95
i 2001 Periodicals on CD-ROM. Order No. 8632. $19.95
=8 1999 Periodicals on CD-ROM. Order No. 7881 . $19.95
gl 1997 Periodicals on CD-ROM. Order No. 6729. $19.95
8 1996 Periodicals on CD-ROM. Order No. 6109 ... ... $19.95

NEW! Summer Callbook CD-ROM. Summer 2013 Edmon

Order No. 0010 ... $49.95

HamCall™ CD-ROM. Order No. 8991 ... .. $49.95

Continued on page 112
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ENGINEERING

Full Size Performance, Low Visual Impact
40 Meter Vertical Antenna

The 40VE-2 is a single-band
vertical antenna system with a
low profile top hat assembly
and is less than 25 feet tall. It

is specifically designed for low
visibility and is great for HOA
restricted areas, while providing
optimum performance on 40

meters. The antenna can be L
modified for single-band Newl,
operation on 30 meters by =
shortening the height. There
are no traps, coils or linear
loading elements. This aluminum
and stainless steel antenna is
durable, attractive and offers
a low profile that will blend into
the surroundings.
+ Full band coverage on 40 or 30
meters with SWR under 1.5:1,
no tuner needed
Tunable above and below
7 MHz range for MARS
and CAP frequencies
No coils or traps, maximum
radiation efficiency
+ Power handling up to 5 kW
+ Lessthan 25' overall height
DXE-40VE-2

$219.95

Hustler Verticals with DX Engineering
Performance and the Lowest Prices!
Add Bands to Your BTV!

Easiest assembly and tuning of any multi-band
vertical! DX Engineering stocks replacement parts
for all BTV antennas.

HSR-4BTV 10, 15,20, 40M $124.95
HSR-5BTV 10, 15, 20, 40, 75-80M $159.95
HSR-6BTV 10, 15, 20, 30, 40, 75-80M ... $189.95
DXE-8X19-RT  Coax Jumper Cable to

DXE-AOK-DCF  SO-239 Add-On Kit

to BTV Base

12M Add-On Kit for BTV,
17M Add-On Kit for BTV,
60M Add-On Kit for BTV
80M Add-On Kit for BTV

DXE-AOK-12M
DXE-AOK-17TM
DXE-AOK-60M
DXE-AOK-80M

$59.95
$74.95
$78.95
$59.95

Complete,
Ready-to-Install
Antenna Packages
These packages include
an antenna, tilt base,
radial plate with wire, a
direct coax adapter and
more. Plus, with free
shipping inside the 48
contiguous states, you'll
save money while you're
working more bands.
DXE-HSR-4BTV-P  4-Band Package
DXE-HSR-5BTV-P  5-Band Package

DXE-HSR-6BTV-P  6-Band Package

More Brands, More Products, Expert Advice
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Full Size 75/80 Meter
Quarter-Wave Vertical Antennas
These 68 foot tall, high-performance, full
size antennas have rugged base sections
(2" 3" or4" diameter) made from aircraft-
grade aluminum tubing. The VA-1 requires
simple guying. The VA-2 and VA-3 models
are very stout and don’t require guying.

See video on how these four UNGUYED
DX Engineering 80M Verticals easily withstood
SuperStorm Sandy at DXEngineering.com!

Using DX Engineering’s innovative
structural design and high strength tubing,
these antennas are built to our rigid
specifications for the best wind ratings in
the industry. Extra strong UV-protected
Extren®insulators give you high power
handling ability, and each antennais built using precise
machining and uses stainless hardware for unmatched
reliability. These antennas give you an incredible 2:1
bandwidth up to 500 kHz. VA-2 and VA-3 antennas also
include a Heavy Duty Plus Stainless Pivot Base which lets
you easily tilt your antenna up and down.
Super Duty Tilt Bases also offered separately, visit
DXEngineering.com for more products and available
configurations.
DXE-7580FS-VA-1 Vertical Antenna, Standard Duty,

2"0.D.Base $379.50
DXE-7580FS-VA-2 Vertical Antenna,

Heavy Duty, 3" O.D. Base
DXE-7580FS-VA-3 Vertical Antenna,

Super Duty, 4" 0.D. Base.... $1,698.95

DXE-VRW-1 Manual Winch

A great option, this winch allows
one person to easily raise or lower a
VA-2 or VA-3 vertical amtenna

$825.00

SignaLink"USB Unit

from Tigertronics

Start operating digitally! Powered by
your computer’s USB port, this unit s
compatible with both PCs and Macs,

TGR-SL-USB $84.50

You'll need the right interface cable to get started. Right
now, any interface cable is only $14.95 when you buy
a Signalink.

Fi

and works with virtually every radio. The SignaLink
supports all sound card digital and voice modes,
including PSK-31, SSTV, CW, RTTY, MT63 and Echolink®.
It's easy to install and set up, and software is included.

Stainless Steel &,
Radial Plate with | _g=* \\1&_‘3
Coax Attachment €& - '
Not Aluminum! . -
Guarantees Best Radial =,

System Conductivity Over Time &, ia o

Make radial attachment a snap. This

plate fits 3" pipe, 4x4 and 6x6 posts and you can use up to
120 radials. It's made from .125" thick 304 stainless steel,
not cheap aluminum and uses a patented high current
coax-to-radial connection. This ensures excellent, lasting
radial connectivity.

DXE-RADP-3

Complete with 20
Stainless Bolt Sets
20 Sets of 1/4"
Stainless Hardware

Stainless Saddle Clamp for
to 1" to 2" 0.D. Steel Tube

DXE-RADP-1HWK

DXE-SSVC-2P

MFJ-998RT Remote Tuner

Mounting System

This Remote Tuner Mounting

System lets you mount your

MFJ-998RT tuner to any

quarter-wave vertical

antenna. It’s ideal for the

full legal limit power DXer.

The ATU-2 mounts securely

to the DX Engineering RADP-3

Radial Plate.

Using stainless steel brackets and specialized connectors
and hardware, the DXE-ATU-2 ensures maximum power
transfer to antenna without arcing. The DXE-MBV-ATU-2
is a complete package that bundles the DXE-ATU-2 with

a bias tee power injector and the MFJ-998RT remote
IntelliTuner.
DXE-ATU-2 Remote Tuner Mounting
DXE-MBV-ATU-2  Remote Tuner Mounting
System with MFJ-998RT

COMTEK
Get Totally
FREE Shipping on COMTEK Baluns
COMTEK W2FMI Series Baluns start at $55.45

World-Class Products Shipped Worldwide, Every Day!

FREE STANDARD SHIPPING on orders over $99!

Limited-Time Offer! Details at DXEngineering.com

FRE

STANDARD

SHIPPING! |

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Sale Code: 1307QS

Prices & specifications subject to change without notice.




A RRL PUBL!CATIONS SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP ORDER TOLL-FREE 1-888-277-5289 (US)

Continued from page 110

Practical Circuits and Design

The ARRL Handbook - 2013 Edition

The 90th Edition of Amateur Radio’s Foremost

Technical Resource! The Handbook is filled with essential
information from across the expanse of radio communication
fundamentals and practical applications. Clear explanations
cover nearly every aspect of radio and antenna design,
equipment construction, and station assembly.

BONUS! Get the Hardcover edition for the Softcover
price when you order now or while supplies last.

Hardcover Handbook. Book with CD-ROM.
Order No. 4197 ..... ..ARRL Member Price $49.95.. .
Softcover Handbook. Book wi D-ROM. Order No. 4050..........cc.cccunnne
Understanding Basic Electronics. 2nd Edition.

HANDBOOK

Order No. 0823 .........c.cccveviciiiennnns ARRL Member Price $29.95 .......... $32:95
Basic Radio—Understanding the Key Building Blocks.

Order NO. 9558 .....oueiiuiiieieieesireeitieisiet ettt es $29.95
Digital Signal Processing Technology.

Order No. 8195 .......ccoovveircercene Closeout Special $34.95 ....

ARRL’s Hands-On Radio Experiments. Order No. 1255
NEW! ARRL’s Hands-On Radio Experiments—Volume 2.
Order No. 3411 ..o ARRL Member Price $22.95.......... 525:95
Hands-On Radio Parts Kit. Order No. 1255K .. .

The ARRL RFI Book. 3rd Edition. Order No. 091 .
Experimental Methods in RF Design. Revised 1st Edmon

Order NO. 9239 ...ttt $49.95
NEW! Ham Radio for Arduino and PICAXE.

Order N0. 3244 .......c.ccoeuveeeeeeeeenens ARRL Member Price $29.95 ......... 534:95
ARRL’s Pic Programming for Beginners. Revised 1st Edition.

Order No. 0892 .........ccoeereiririnieieienns ARRL Member Price $39 95......... $44-95

ARRL PIC Programming Kit. Order No. 0030
ARRL Morse Code Oscillator Kit. Order No. 0022
Morse Code Key. Order No. 0242 .............
Keyer Touch Paddle Kit. Order No. 0670.....

L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123. ..$12.95
ARRL’s RF Amplifier Classics. Order No. 9310 .........cccvevvniiincnencnennene $19.95
ARRL’s Low Power Communication. 4th Edition.

Order No. 5828 ........ccoeveueueeerieennn. ARRL Member Price $24.95 ........... $27:95
ARRL'’s Low Power Communication with Cub CW Transceiver Kit.

Order NO. 5828K........cuiueuirieirieesieeetesee et e e e st et seesesaeneseeneas $105.95

MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018
More QRP Power. Order No. 9655.....

QRP Romps. Order No. 0160................ ...$18
Do-lt-Yourself Circuitbuilding for Dummies. Order No. 0015.. $24.99
Electronics for Dummies. 2nd Edition. Order No. 0196... .$24.99

Electronics Projects for Dummies. Order No. 9944
Practical Digital Signal Processing. Order No. 9331..
Power Supply Handbook. Order No. 9977 ...................
Electromagnetic Compatibility Engineering. Order No. 0192.
Discrete-Signal Analysis and Design. Order No. 0140 ..
RF Components and Circuits. Order No. 8759 ...............
Practical Radio Frequency Test & Measurement. Order No. 7954. .
Wireless Receiver Design for Digital Communications. 2nd Edition.

Order No. 0080

HF Radio Systems & Circuits. Order No. 7253 ..... ...$95
Build Your Own Low-Power Transmitters. Order No. 9458 $54.95
NEW! Build Your Own Transistor Radios. Order No. 1367 ...$50
AC Power Interference Handbook. Order No. 1103. $34.95
NEW! Batteries in a Portable World. Order No. 1156 .$29.95
Power Supply Cookbook. Order No. 8599......... .$63.95
Instruments of Amplification. Order No. 9163 ...... $19.95
RSGB Radio Communications Handbook. Order No. 4450 . .$59.95
RSGB Homebrew Cookbook. Order No. 0232 ................ .$24.95
RSGB Elimination of Electrical Noise. Order No. 1082.. $12.95
RSGB International QRP Collection. Order No. 0020..... .$24.95
RSGB Test Equipment for the Radio Amateur. Order No. 1027 .. .$24.95
RSGB Weekend Projects for the Radio Amateur. Order No. 0123. $24.95

RSGB Valves Revisited. Order NO. 0212............occooorrooooeersrsoeooemes oo $29.95

Digital Communications
Get on the Air with HF Digital.

Order NO. 6016 .......cccoevveereeerieennene ARRL Member Price $22.95........... $25:95
The ABCs of Software Defined Radio.
Order NO. 6320 .......cccceeeveeeeeeereenennen. ARRL Member Price $19.95 ........... 522.95

VolP: Internet Linking for Radio Amateurs. 2nd Edition.
Order No. 1431
GPS and Amateur Radio. Order No. 9922
Your Guide to HF Fun. Order No. 0153
RSGB RTTY/PSK31 for Radio Amateurs. Order No. 0329
Nifty E-Z Guide to PSK31 Operation. Order No. 0370....
Nifty E-Z Guide to D-STAR Operation. Order No. 0125..
Nifty E-Z Guide to EchoLink Operation. Order No. 1094

The national association for SHOP DIRECT or call for a dealer near you.
ARRL AMATEUR RADIO® ONLINE WWW.ARRL.ORG/SHOP

ORDER TOLL-FREE 1-888-277-5289 (US)

Public Service and Emergency

Communications

The Amateur Radio Public Service Handbook.

Order No. 4845 ........cccocenveuiiiiennns ARRL Member Price $34.95 ......... $39:95
The ARRL Digital Technology for Emergency Communications Course.
CD-ROM, version 1.0 Order NO. 1247 .......cc.occuveieeieeceeeee s snee e $49.95
The ARRL Introduction to Emergency Communication Course.

4th Edition. Order No. 7303 ....$24.95
ARES Field Resource Manual. Order No. 5439.. ...$12.95
Emergency Power for Radio Communications. 2nd Edition.

Order No. 6153 ..o ARRL Member Price $24.95........... $27:95
Personal Emergency Communications. Order No. 0081 .............cc.cce.... $14.95

Eton Microlink FR160 Radio. Order No. 1150,
Solar Crank Flashlight. Order No.0173.....
2 in 1 Flashlight/Lantern. Order No.0264..
ARES Hat. Order No. 0099............ccccoecurnae
ARES Mesh Vest. (M-3XL) Order No. 0128...
ARES Solid Vest with Pockets. (M-3XL) Order No. 0136.
PR-101 Course on CD-ROM. Order No. 0133....................
The DIY Magic of Amateur Radio. DVD. Order No. 6047

Space and VHF/UHF/Microwave

Communications

The ARRL Satellite Handbook. Order N0.9857
NOVA for Windows. CD-ROM. Order No. 8724
NEW! RSGB Radio Auroras. Order No. 1208 ..
RSGB Radio Nature. Order No. 0240 ...........
RSGB Amateur Radio Astronomy. 2nd Edition. Order No. 0388
International Microwave Handbook. 2nd Edition. Order No. 0330
RSGB VHF/UHF Handbook. 2nd Edition. Order No. 1229....
RSGB Microwave Projects. Order No. 9022 ...
RSGB Microwave Know How. Order No. 0303...

History and Adventure
The Secret Wireless War— Softcover Edition. Order No. 0262 ............... $39.95
Edgar Harrison. Order No. 0270..... -

Hiram Percy Maxim. Order No. 7016 ..
200 Meters and Down. Order NO. 0011 .......cuouiiieiiiiiiiecirieeieee et $12
The Gil Cartoon Book. Order No. 0364 ..
The ARRL Film Collection. DVD. Order No. 3725..
Riding the Shortwaves. Order No. 1210 ....................
The Story of W6RO and the Queen Mary. DVD. Order No. 1344
Crystal Clear. Softcover Edition. Order No. 0353..........c.ccccoveeennenene }
Don C. Wallace: W6AM, Amateur Radio’s Pioneer. Order No. 0016........ $29.95
World War Il Radio Heroes: Letters of Compassion. Order No. 1268......$15.95
Perera’s Telegraph Collector’s Guide. Order No. 1277..........c.cccovecvnenne
Perera’s Telegraph Collectors Reference CD-ROM. Order No. 1282.
The Story of the Enigma CD-ROM. Order No. 1296..

Inside Enigma. Order No. 0611 .
Keys II: The Emporium. Order No. 1372...
Keys lll: The World of Keys. Order No. 1381 .......
Oscar’s Amateur Radio Adventure. Order No. 0341
Mouse Code. Order No. 0116........ccoevreeerieerieerecene
Full Circle: A Dream Denied, A Vision Fulfilled. Order No. 0152.
Frozen in Time. Order No. 0098
The Road Home. Order No. 0427.
Where Discovery Sparks Imagination. Order No. 1660 ..
Zone of Iniquity. Order No. 0243

Ordering Information

For a complete publications listing or to place an order, please contact us:

1. To order or obtain the address of an ARRL Dealer near you, call toll-free (US):
1-888-277-5289 (non-US call 860-594-0355) 8 AM-5 PM Eastern time, Monday-Friday.

2. Fax 1-860-594-0303 24 hours a day, 7 days a week.

3. By mail to: ARRL, 225 Main St, Newington CT 06111-1494

4. Visit our World Wide Web site: http://www.arrl.org/shop

Shipping and Handling Rates: Add the following amounts to your order to cover

shipping and handling (S/H). US orders will be shipped via a ground delivery method.

Orders outside of the US will be shipped via International Mail Services. Express

delivery options are available. Please call, write or email for more information.

Sales Tax: CT add 6.35% state sales tax (including S/H). VA add 5% sales tax

(excluding S/H). Canada add 5% GST (excluding S/H).

Order International Economy
Value us 2-3 weeks delivery }Ndfoev(i:ﬁg%g}gr
credit cards:
Up to $20.00 $7.50 $25.00 American Express,
MasterCard, Visa
$20.01 to $50.00 $10.50 $35.00 and Discover.
Prices and product
$50.01 to $250.00 $12.50 $45.00 availability are
subject to change
Single CD-ROM First Class Mail n/a without notice.
$2.75
Over $250 Contact ARRL for shipping
options and rates: orders@arrl.org

QST 7/2013
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Saddle Clamps
with Cast Saddles

These stainless steel clamps
include flat washers, lockwashers,
nuts and bolts. They have
corrosion-resistant aluminum
saddles with a rough finish for
asecure grip. They are also
available with black powder-
coated saddles. See the entire
selection at DXEngineering.com.

U-Bolt Tube  Thread Bolt
Cast Saddle 0.D. Size

DXE-SAD-050A 0.50" 1/4"-20

Price

$5.25

DXE-SAD-075A 0.75" 1/4"-20

$5.65

DXE-SAD-100A 1.00" 1/4"-20

$6.05

DXE-SAD-125A 1.25" 1/4"-20

$6.85

DXE-SAD-150A 1.50" 1/4"-20

$7.75

DXE-SAD-175A 1.75" 1/4"-20

$8.90

DXE-SAD-200A 2.00" 5/16"-18

$10.05

DXE-SAD-200B 2.00" 3/8"-16

$11.25

DXE-SAD-250A 2.50" 5/16"-18

$12.05

DXE-SAD-250B 2.50" 3/8"-16

$13.55

DXE-SAD-300A 3.00" 5/16"-18

$13.60

DXE-SAD-300B 3.00" 3/8"-16

$15.25

DXE-SAD-400A 4.00" 3/8"-16

$34.70

Specified by Commercial and Amateur Designers

V-Bolt Stainless Steel Saddles >

The saddles feature serrated edges to
grip hard pipe surfaces. These clamps
include stainless steel V-bolts, and
can be ordered with a tab and 1/4"
hardware for grounding applications.

V-Bolt Pipe
Stainless Saddle Size
DXE-SSVC-1P 1/2"-3/4"
DXE-SSVC-1PG 1/2"-3/4"
DXE-SSVC-150P 1"-11/2"
DXE-SSVC-150PG | 1"-11/2"
DXE-SSVC-2P 1"-2" No
DXE-SSVC-3P 2"-3" No

Price

$6.95
$7.95
$9.95
$10.95
$11.95
$14.95

Super Duty Saddle Clamps

Super Duty Saddle Clamps are designed for maximum
clamping strength to control large or unbalanced
loads. They feature an A356-T6 cast aluminum saddle,
with rough, as-cast finish for a secure grip. The clamps
include a cast stainless reinforcement plate; armor
coated bolt sets are available separately.

$34.00
$41.00
$51.00

Tube
0.D.

2.00"
2.50"
3.00"

Part Number

DXE-SDS-200P
DXE-SDS-250P
DXE-SDS-300P

Resin Support Blocks

Securely mount tubing to any flat sur-
face. These blocks have aninsulated
mount between the tubing and plates,
ideal for antenna construction and
electrical applications.

Block
Part Number

Tube
0.D.

Reinforcement
Plate Required Price

DXE-RSB-102500 | 1/4" DXE-RSB-DP-1 | $2.65

DXE-SAD-450A 4.50" 3/8"-16

$39.95

V-Bolt
Cast Saddle

DXE-CAVS-1P

Tube
0.D.

0.50"-1.75"

Thread Bolt
Size

1/4"-20

Price

$10.25

DXE-CAVS-11P | 0.50"-1.75" |  5/16"-18

$10.75

DXE-CAVS-2P | 1.00"-2.00" | 5/16"-18

$12.25

DXE-CAVS-3P | 2.00"-3.00" 3/8"-16

$15.25

U-Bolt Black
Powdercoated
Saddle

DXE-PSAD-050A

Thread Bolt
Size

Tube
0.D.

0.50" 1/4"-20

Price

$10.80

DXE-PSAD-075A | 0.75" 1/4"-20

$10.95

DXE-PSAD-100A | 1.00" 1/4"-20

$11.05

DXE-PSAD-125A | 1.25" 1/4"-20

$11.85

DXE-PSAD-150A | 1.50" 1/4"-20

$12.75

DXE-PSAD-175A | 1.75" 1/4"-20

$13.90

DXE-PSAD-200A | 2.00" 5/16"-18

$15.05

DXE-PSAD-250A | 2.50" 5/16"-18

$17.05

DXE-PSAD-300A | 3.00"

5/16"-18

$18.60

V-Bolt Black
Powdercoated
Saddle

DXE-PCAVS-1P

Tube
0.D.

Thread
Bolt Size

0.50"-1.75" | 1/4"-20

Price

$10.90

DXE-PCAVS-2P | 1.00"-2.00" | 5/16"-18

$12.95

DXE-RSB-103125
DXE-RSB-103750
DXE-RSB-105000
DXE-RSB-106250 | 5/8"
DXE-RSB-103400 | 3/4"
DXE-RSB-110000 | 1"
DXE-RSB-111250 | 11/8"
DXE-RSB-112500 | 11/4"
DXE-RSB-111500 | 11/2"
DXE-RSB-113400 | 13/4"
DXE-RSB-120000 | 2"
DXE-RSB-122500 | 2 1/4"

5/16"
3/8"
12"

DXE-RSB-DP-1
DXE-RSB-DP-1
DXE-RSB-DP-2
DXE-RSB-DP-2
DXE-RSB-DP-3
DXE-RSB-DP-3
DXE-RSB-DP-4
DXE-RSB-DP-5
DXE-RSB-DP-5
DXE-RSB-DP-6
DXE-RSB-DP-6
DXE-RSB-DP-6

$2.85
$2.65
$2.90
$2.90
$3.10
$3.15
$4.70
$4.70
$4.70
$7.30
$7.30
$7.95

Coaxial Cable Grounding Brackets
These stainless steel brackets have two
holes for chassis- or bulkhead-mount
connectors (not included). Each bracket
comes with a stainless steel V-bolt and
hardware.

DXE-CGB-150  Bracket for 0.50" to

1.50" 0.D. Tube

Bracket for 1.00" to
2.00" 0.D. Tube

$15.95
DXE-CGB-200
$15.95

Guy Rings

Use DX Engineering’s Guy

Rings to secure your rope

guys and stabilize your

aluminum vertical antenna.

They work with three- and

four-way guying systems

and are a great comple-

ment to our tubing kits. These guy rings are

super strong, virtually impervious to the elements and
fit 0.75" 1.0",1.25", 1.50" and 2.0" O.D. tubing.
DXE-GR-5P Set of 5 Guy Rings

Telescoping
Antenna Tubing Kits
Available in either fiberglass
or aluminum, these kits
contain several tapered
sections of DX Engineering tubing and
stainless steel band camps, allowing you
to build your own vertical antenna. You
can design, experiment and create an adjustable setup
tailored specifically to your specs. The tubmg telescopes
smoothly and comes in larger sizes and wall thicknesses.
DXE-FTK50 Fiberglass Antenna Tubing Kit,
50' Max. Length $138.00

Aluminum Antenna Tubing Kit,
65' Max. Length $194.50

Exclusively from DX Engineering!
1,200 Watt

4
Amplifiers

These compact amps are
perfect for Field Day and
DXpeditions, and they’re also
perfect for your shack. The 1K2
is the smallest 1,200 watt amplifier ever offered and it
weighs a mere 13 pounds. Adding the built-in switching
power supply brings the total weight to just 20 pounds.
These amplifiers use a single LDMOS FET rated at an
incredible 1,250 Watts, able to handle a 65:1 SWR.
1K2 Amplifiers are designed for EME (CW and JT65),
SSB, CW or the very popular JT6M for meteor scatter.
MSQ-6M-1K2 6 Meter 1,200 Watt Amplifier
with Power Supply
MSQ-6M-1K2-NOPS 6 Meter 1,200 Watt Amplifier
without Power Supply
2 Meter 1,200 Watt Amplifier
with Power Supply
Was$3;299.00  Sale $2,995.00
MSQ-2M-1K2-NOPS* 2 Meter 1,200 Watt Amplifier
without Power Supply

Was Sale $2,425.00
*Sale prices on M2 Amplifiers expire on 8/1/2013

DXE-ATK65

1K2 VHF

MSQ-2M-1K2*

More Brands, More Products & Expert Advice at DXEngineering.com

FREE STANDARD SHIPPING on orders over $99!

Limited-Time Offer! Details at DXEngineering.com

FRE

STANDARD

SHIPPING!

8:30 am to 4:30 pm ET Monday-Friday

1230 to 2030 UTC (March-October)

1330 to 2130 UTC (November-February)
Tech/International: 330.572.3200 Country Code: +1
Sale Code: 1307QS

Prices & specifications subject to change without notice.




Join or Renew!

Devoted Errl'fr"el'y to Amateur Radio

_'} Includes

www.arrl.orglj

Membership Application

E(Membership options (circle your choice/s)

1 Year |2 Years |3 Years per year for subscription to
Regular $39 | $76 | $111 | Monthly QST via standard mail for US members ﬁﬁzlﬁﬁ%ggtgﬁg‘;‘r’;hange

Membership includes $15

nonrefundable.

Canada $49 $93 $132 | Monthly QST via standard mail for Canadian members

: i i el for | : Blind and youth rat
International QST $62 | $118 | $167 | Monthly QST via air mail for international members avlgila?)?e. %Oountagfagffor
International — no printed QST | $39 $76 $111 | Digital QST only more details.

Family $8 $16 $24 | Reside at the same address as the primary member, no additional | Additional membership
options available online at

QST. Membership dates must correspond with primary member. www.arrl.org/join.

Name Call Sign

Street City

E-mail Phone

Family Member Name Call Sign (if any)

B/Payment options O Total enclosed payable to ARRL $

O Visa 0O MasterCard OAmex O Discover O Check Enclosed O I do not want my name and address made available for
non-ARRL related mailings.

Join Now

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
. ARRL*225 Main StreeteNewington, CT 06111-1494
Cardholder’s Signature Phone: 860-594-0338 « FAX: 860-594-0303

Source Code: QST 2/2013

Card Number Expiration Date




FREE STANDARD SHIPPING on orders over $99!

Limited-Time Offer! Details at DXEngineering.com

® N ? ? 8:30 am to 4:30 pm ET Monday-Friday
{ e 1230 to 2030 UTC (March-October)

| ” T e St e

ternational: 330.572. ountry Code: +

AN Sale Code: 130705

b l I‘l\ I)I‘l.'{{!: Pf/cgs E s;ecfﬁcat/ons subject to change without notice.
. — ey
b“ll)l)n\( . | DXENGINEERINGICOM

ENGINEERING 800-7-

Always the Best Cable [ Multi-Conductor Control Cable Phasing Cables

at the Lowest Price e The ideal cable to control your rotator or DX Engineering provides precision, electrically-tuned
Made in the USA to DX Engineering’s antenna switch, this color-coded ! phasing lines for your 50 or 75 Q applications.

Rigid Specifications. Made imUSA  stranded copper cable is reliable Choose from pre-manufactured four-square and two-
and flexible. Avinyl jacket shields antenna array cables or contact us with your

it from the elements and it is avail- custom application.

able by the foot and in bulk spools.

3 L Find all the details at DXEngineering.com. )
Low-Loss Mini-8 Cable . \
DXE-8X 50Q per foot $0.31 Part Conductors Description Price/ Multl-Conducfor ,
DXE-8X-1000 500 | 1,000' | $259.99 [ e LAl Heavy Duty Tinned

Low-Loss Cable COM-CW3 3 (20 AWG) Standard $0.25 Copper Flat Braid

DXE-213U 50Q per foot $0.89 COM-CW4 |4 (20 AWG) Standard $0.28 Acritical part of any grounding system,

: this Flat Braid is made with terminals for
DXE-213U-500 500 500 $409.99 DXE-CW8 18 AWG) Standard $0.48 quick, easy installation. See more sizes and
DXE-11U 750 per foot $0.52

(

(

( grounding solutions at DXEngineering.com.
Premium Low-Loss Cable (16 AWG)

(

(

(

Available in full spools or cut to your custom length.

DXE-CW8-HD Heavy D !
DXE-400MAX 500  |perfoot|  $0.82 cws 18 AWG) cavy Duty | $0.89

DXE-400MAX-500 50 Q 500' $364.99 DXE-CW9 24 AWG) Cat5e $0.32 7 AWG Braid Rated at 85 Amps

Low-Loss Foam Cable DXE-CW9S 24 AWG) Shielded $0.36 1" Wide, for a 1/4" Stud

DXE-8U 500Q per foot $0.79 DXE-TCB10-RTO1 $5.75
DXE-8U-500 50 O 500' | $359.99 DXE-8X BNC Jumper Cables DXE-TCB10-RT03 $8.75
Highly Flexible Cable These male BNC jumper cables use secure, crimped DXE-TCB10-RT05 $12.75
DXE-58AU | 500 |perfoot|  $0.29 connectors and tube-shrink seals, which make them DXE-TCB10-RT10 $18.75
Flooded Jacket Cable impervious to the elements. They are Hi-Pot and high :

voltage tested. In addition to these 50 Q assemblies, 10 AWG Braid Rated at 53 Amps
DXE-FE-CIL OO jperiel G 75Q cables are available as well. 1/2" Wide, for a #10 Stud

DXE-F6-1000 750 1,000' | $149.95 DXE-8XDB002  2' Length.....$14.25 DXE-TCBO5-RTOL $4.75
DXE-8XDB003  3'Length.....$14.75 DXE-TCB05-RT03 $5.75

. DXE-8XDB006  6'Length.....$15.75 DXE-TCBO5-RTO5 $6.75
DXE-8XDB012 12'Length....$17.75 p : - -
DXE-8XDB025 25'Length....$21.75 DXE TCBOS-RT10 $9.75

Part Number Length  Price

DX Engineering
is the Best Place
to Get Coax, Here’s Why: - I
+ 100% Hi—Pot’a nd High \/olt‘z‘a,ge Tested . g};'f.f ;'\s,?.?;’csgtn_contammat'ng’
. S . . UV-Resistant, Black PE Jacket

« Your Coax Cable Order is Shipped EREE Anywhere in the Contiguous 48 States DXE-400MAX
+ Weatherproof: Adhesive Shrink Tubing Seals Connections Low-Loss Cable

Silver-plated PTFE-insulated Connectors X DXE-8X Low-Loss « Gas-injected foam

Hand Crafted by Top Techs UV-Resistant, Non-Contaminating, 1 Foam Dielectric Cable polyethylene dielectric

~ H Black PVC Jacket | Known as RG-8X or Mini-8 , bonded tape foil covered by

Very flexible; ideal for short, ] a braided copper shield
DXE-213U in-shack jumper cables | + 405" low-density UV-resistant
Black PVC Jacket . MIL-Spec Cable 242" Type |l jacket is ‘ polyethylene jacket is ideal

P8l - 405" Type Il UV-resistant jacket non-contaminating i for outdoors
DXE-8U - is non-contaminating and and UV-resistant ¥ + Direct-bury

Low-Loss Foam suitable for outdoor use Direct-bury Attenuation  Power Efficiency

D'%gfg’ﬁ ga‘;lvec - cket Attenuation  Power Efficiency Attenuation  Power Efficiency per 100 feet  Rating
2 ¢ RISSIAYG 8 per100feet  Rating per 100 feet  Rating 03dB@5MHz  |6.9kW | 93%

Attenuation Power Efficiency 0.4 dB @5 MHz 4.9 kW 90% 0.6 dB @ 5 MHz 3.0 kW 86% 0.5dB @ 10 MHz 4.8 kW 90%
per 100 feet Rating 0.6 dB @ 10 MHz | 3.4 kW 87% 0.9dB @ 10 MHz |2.2 kW 81% 0.8dB @30 MHz |2.8 kW 83%
0.3dB @ 5 MHz 5.4 kW 93% 1.0dB @ 30 MHz | 2.0 kW 79% 1.4dB @30 MHz |1.2 kW 69% 1.1dB @50 MHz 2.1 kW 79%
0.5dB@ 10 MHz | 4.1 kW 90% 1.3dB @50 MHz | 1.5 kW 73% 2.0dB @50 MHz | 0.9 kW 62% 1.8dB @ 150 MHz | 1.2 kW 65%
0.9dB@30MHZ |2.2 kW 81% 2.4 dB @ 150 MHz | 0.9 kW 57% 3.8dB @ 150 MHz | 0.4 kW 42% 3.3dB @450 MHz | 0.7kW 47%

12dB@50MHz | 1.8 kW 7%
2.2 dB @ 150 MHz | 1.0 kW 60% Pre-cut Cable with Connectors Pre-cut Cable with Connectors Pre-cut Cable with Connectors

Made in USA

Part Number Length | Price Part Number Length |Price Part Number Length |Price

DXE-213UDU003 Bl $14.75 DXE-8XDU003 3 $11.75 DXE-400MAXDU003 3 $16.75
Part Number Length |Price DXE-213UDU006 6' $18.75| | DXE-8XDU006 6' $12.75| | DXE-400MAXDU006 6' $18.75
DXE-8UDU002 2' $13.25| | DXE-213UDU012 12' $24.75| | DXE-8XDU012 12' $16.75| | DXE-400MAXDU018 18' $35.75
DXE-8UDU003 3 $13.75| | DXE-213UDU025 25' $39.75 DXE-8XDU025 $21.75 DXE-400MAXDU025 $43.75
DXE-8UDU006 6' $16.75 | | DXE-213UDU050 50' $68.75| | DXE-8XDU050 50' $32.75| | DXE-400MAXDU050 50 $66.75
DXE-8UDU025 25' $41.75| | DXE-213UDU075 75' $95.75 DXE-8XDUO75 $43.75 DXE-400MAXDUO75 $99.75
DXE-8UDU050 50' $64.75 | | DXE-213UDU100 100' | $118.75 DXE-8XDU100 $53.75 DXE-400MAXDU100 $119.75
kDXE-8U DU100 100" $117.75| | DXE-213UDU150 150' | $171.75 DXE-8XDU150 $74.75 DXE-400MAXDU150 $179.7D

Pre-cut Cable with Connectors
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The #1 Line of Autotuners!

Antennas

i i

’ RBA-1:1 Balun-

F REE = or RU-4:1 Unun_

When You Buy A S9V 43’, 31’ ..~
or 18’ Multiband Antenna

Purchase an S9v 43’, 31’ or 18’ antenna and fill out
the included form. Mail it to LDG Electronics, and
we will send you either a 200 watt balun or unun,
your choice!

S9v43 $199.99

80-6 meters Fixed Operation

The S9v 43’ is a high-performance lightweight
telescoping fiberglass vertical. The best value in
high-performance ‘tall’ verticals!

$9v31 $99.99

40-6 meters Fixed or Portable Operation

S$9v18 $49.99

20-6 meters Fixed or Portable Operation

The S9v 31’ and 18’ are tapered, ultra-lightweight
fiberglass vertical antennas. Friction-locking
sections and high-tech polymer tube rings allow
the antenna to be quickly and safely deployed in
practically any environment without tools!

S9rp $39.99

Aluminum Radial Plate
Includes 20 sets of stainless steel nuts & bolts

Designed to handle
the higher power of the
Tokyo Hi Power HL-45B.

NEW! Z-817H

The ultimate autotuner for QRP radios including
the Yaesu FT-817(D) with addition of the Tokyo
High Power HL-45B. Interfaces to the CAT port
(ACC) on the back of the radio with the provided
cable. One button push on the tuner and the
Z-817H takes care of the rest. Will also function
as a general purpose antenna tuner with other
QRP radios or QRP radios with up to 75 watt
HF amps. Powered by four AA internal Alkaline
batteries (not included). 2000 memories cover
160 through 6 meters.

Suggested Price $159.99

¢ RF Sensing
e Tunes Automatically
e No Interface Cables Needed

AT-200Proli

The AT-200Proll now includes LEDs to show
antenna position and if the tuner is in bypass. A
two position antenna switch stores 2000 memories
per switch. Handles up to 250 watts SSB or CW on
1.8 to 30 MHz and 100 watts on 54 MHz. Rugged
and easy to read LED bar graphs simultaneously
show RF power and SWR. Includes a six foot DC
power cable. Suggested Price $259.99

AT-1000Proll

LDG Electronics’ new flagship 1KW tuner
features: 5 to 1,000Watts PEP; RF Sensing;
Auto and Semi Tuning Modes; 1.8 to 54 MHz
range; 6 to 800 ohm range (15 to 150 on 6M);
simplified operation; and an optional external
4.5" analog meter. With the two position antenna
switch, there are 2,000 memories that store
tuning parameters for almost instantaneous
memory recall whenever you transmit on or near
a frequency you've used before. Includes six foot
DC power cable. Suggested Price $539.99
Optional M-1000 external analog meter $129.99

IT-100
Matched in size to the IC-7000 and IC-706, for
either manual or automatic tunes, and status LEDs.
Control the IT-100 and its 2000 memories from
either its own button or the Tune button on your
IC-7000 or other Icom rigs. For your Icom radio that
is AH3 or AH-4 compatible.

Suggested Price $179.99

YT-100
For Yaesu FT-857, FT-897 and FT-100 (and all
D models) an integrated tuner, powered by the
interface. Press the tune button on the tuner,
and everything else happens automatically.
Suggested Price $199.99

KT-100
For AT-300 compatible Kenwood transceivers
(except TS-480HX). The KT-100 actually allows
you to use the Tune button on the radio. 2,000
memories for instant recall of the tuning parameters
for your favorite bands and frequencies.
Suggested Price $199.99

YT-450
Designed for Yaesu’s newest 100 watt radios.
Interfaces directly with the Yaesu FT-450 and
FT-950 radios. Press the tune button on the tuner
and the rest happens automatically. It will quickly
match nearly any kind of coax fed antenna with
an SWR of up to 10:1. 2000 memories recall
settings in an instant! Seamless connection to a
PC. Suggested Price $249.99

Y1-847

YT-847 Autotuner is an integrated tuner for the
Yaesu FT-847. An included CAT/Power cable
interfaces with your FT-847. Just press the tune
button on the tuner and everything else happens
automatically! Suggested Price $249.99

Your Favorite Dealer has these tuners in stock NOW!

ELECTRONICS

1445 Parran Road, St. Leonard, MD 20685

Phone 410-586-2177 » Fax 410-586-8475



We have a tuner that will work for you!

We make tuners that will work with any transceiver. Don’t know which one is right for you?
Give us a call or see the Tuner Comparison Chart on our web site for more selection help!

radio not included

AT-897Plus
for the Yaesu FT-897

If you own a Yaesu FT-897 and want a broad range
automatic antenna tuner, look no further! The AT-
897Plus Autotuner mounts on the side of your
FT-897 just like the original equipment and takes
power directly from the CAT port of the FT-897 and
provides a second CAT port on the back of the
tuner so hooking up another CAT device couldn't
be easier. Suggested Price $199.99

NEW! AT-600Proll

Building on the success of the AT-600Pro,
we refined and expanded the model with an
optional external 4.5" analog meter. The new
AT-600Proll keeps many of the same features of
the previous model, but simplifies the operation.
With the two-position antenna switch, there are
2,000 memories that store tuning parameters for
almost instantaneous memory recall whenever
you transmit on or near a frequency you've
used before. Includes six-foot DC power cable.
Suggested Price $369.99

Optional M-600 external analog meter $129.99

Z-100Plus

Small and simple to use, the Z-100Plus sports
2000 memories that store both frequency and
tuning parameters. It will run on any voltage
source from 7 to 18 volts; six AA batteries will
run it for a year of normal use. Current draw
while tuning is less than 100ma. The Z-100Plus
now includes an internal frequency counter so
the operating frequency is stored with tuning
parameters to make memory tunes a blazingly
fast 0.1 seconds; full tunes take an average
of only 6 seconds. Includes six foot DC power
cable. Suggested Price $159.99

ELECTRONICS

Anl s ) , D :
| AT !L?GF‘.-'.:H.I‘ Aufoturner
v T-

AT-100Proli

® RF Sensing
¢ Tunes Automatically
¢ No Interface Gables Needed

This desktop tuner covers all frequencies from 1.8 — 54 MHz (including 6
meters), and will automatically match your antenna in no time. It features
a two-position antenna switch with LEDs, allowing you to switch instantly
between two antennas. The AT-100Proll requires just 1 watt for operation,
but will handle up to 125 watts. Includes six foot DC power cable.

Suggested Price $229.99

Z-11Proll

Meet the Z-11Proll, everything you always wanted
in a small, portable tuner. Designed from the
ground up for battery operation. Only 5" x 7.7
x 1.5”, and weighing only 1.5 pounds, it handles
0.1 to 125 watts, making it ideal for both QRP
and standard 100 watt transceivers from 160
- 6 meters. The Z-11Proll uses LDG's state-of-
the-art processor-controlled Switched-L tuning
network. It will match dipoles, verticals, inverted-
Vs or virtually any coax-fed antenna. With an
optional LDG balun, it will also match longwires or
antennas fed with ladder-line. Includes six foot DC
power cable. Suggested Price $179.99

Don’t Miss Out - Call or visit them TODAY!
Visit our website for a complete dealer list WWW.Idgelectronics.com

radio not included
Z-817
The ultimate autotuner for QRP radios including
the Yaesu FT-817(D). Tuning is simple; one button
push on the tuner is all that is needed - the Z-817
takes care of the rest. It will switch to PKT mode,
transmit a carrier, tune the tuner, then restore
the radio to the previous mode! 2000 memories
cover 160 through 6 meters. The Z-817 will also
function as a general purpose antenna tuner with
other QRP radios. Just transmit a carrier and
press the tune button on the tuner. Powered by
four AA internal Alkaline batteries (not included),
so there are no additional cables required.
Suggested Price $129.99



hy-gain. Rotators

. . . the first choice of hams around the world!

HAM-IV s HAM-1V 3

The most popular 95
rotator in the world! 649 =
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 2'/is inches.

TAILTWISTER SERIES 1l

For large medium antenna
arrays up to 20 sq. ft. wind load.
Available with DCU-1 Pathfinder
digital control (T2XD) or stan-
dard analog control box (T2X)
with new 5-second brake delay
and new Test/Calibrate function.
Low temperature
grease, alloy ring
gear, indicator
potentiometer, fer-
rite beads on poten-
tiometer wires, new weather-
proof AMP connectors plus
8-pin plug at control box,

T-2X

$799°

triple bearing race with 138 T-2XD

ball bearings for large load ¢ 95

bearing strength, electric lock- 1 229
with DCU-1

ing steel wedge brake, North
or South center of rotation scale on meter,
low voltage control, 2'/1s inch max. mast.

CD-4511

For antenna
arrays up to 8.5
sq. feet mounted
inside tower or 5

30 F degrees. New
Test/Calibrate
function. Bell
rotator design
gives total
weather pro-

CD-4511

*449°

sq. ft. with mast adapter. Low
temperature grease good to -

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 2'/is inches. MSLD light
duty lower mast support included.

HAM IV and HAM V Rotator Specifications

TAILTWISTER Rotator Specifications

CD-4511 Rotator Specifications

Wind Load capacity (inside tower) 15 square feet Wind load capacity (inside tower) 20 square feet| | Wind load capacity (inside tower) 8.5 square feet
Wind Load (w/mast adapter) 7.5 square feet Wind Load (w/ mast adapter) 10 square feet Wind Load (w/ mast adapter) 5.0 square feet
Turning Power 800 in.-Ibs. Turning Power 1000 in.-lbs. Turning Power 600 in.-Ibs.
Brake Power 5000 in.-lbs. Brake Power 9000 in.-Ibs. Brake Power 800 in.-lbs.
Brake Construction Electric Wedge Brake Construction Electric Wedge| | Brake Construction Disc Brake
Bearing Assembly dual race/96 ball bearings Bearing Assembly Triple race/138 ball brngs Bearing Assembly Dual race/48 ball brings
Mounting Hardware Clamp plate/steel U-bolts Mounting Hardware Clamp plate/steel U-bolts Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 8 Control Cable Conductors 8| [Control Cable Conductors 8
Shipping Weight 26 Ibs. Shipping Weight 311bs.| [Shipping Weight 22 Ibs.
Effective Moment (in tower) 2800 ft.-Ibs. Effective Moment (in tower) 3400 ft.-1bs. Effective Moment (in tower) 1200 ft.-Ibs.
- AR-40 AR-40 - HDR-300A
HM v i For compact $34995 HDR 300A $1 49995
HAM-V - For medium p King-sized anten- -

antenna arrays up
to 15 square feet
wind load area.
Similar to the
HAM 1V, but
includes DCU-1
Pathfinder digital
control unit with
gas plasma display.
Provides automatic operation of brake and
rotor, compatible with many logging/contest
programs, 6 presets for beam headings, 1
degree accuracy, auto 8-second brake delay,
360 degree choice for center location, more!

ROTATOR OPTIONS
MSHD, $109.95. Heavy duty mast sup-
port for T2X, HAM-IV and HAM-V.
MSLD, $49.95. Light duty mast support
for CD-4511 and AR-40.

TSP-1, $34.95. Lower spacer plate for
HAM-IV and HAM-V.

*1099°}

with DCU-1

Digital Automatic Controller
Automatically con-
trols T2X, HAM-1V, V
rotators. 6 presets for
favorite headings, 1° acc-
uracy, 8-sec. brake delay,
57132'9195 choice for center of rotation, crisp
plasma display. Computer con-
trolled with many logging/contest programs.

RBD-5

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. 2'/is
inch maximum mast size.
MSLD light duty lower mast
support included.

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

shaft, new North or South
centered calibration, new
ferrite beads on poten-

susceptibility, new long-
er output shaft keyway
adds reliability. Heavy-

tiometer wires reduce RF =

L
—m

duty self-centering steel clamp and hardware.
Display accurate to 1°. Machined steel output.

AR-40 Rotator Specifications

HDR-300A Rotator Specifications

Wind load capacity (inside tower) 3.0 square feet

Wind load capacity (inside tower)

25 square feet

‘Wind Load (w/ mast adapter) 1.5 square feet

Wind Load (w/ mast adapter)

not applicable

Turning Power 350 in.-Ibs.| | Turning Power 5000 in.-Ibs.
Brake Power 450 in.-1bs. Brake Power 7500 in.-Ibs.
Brake Construction Disc Brake Brake Construction solenoid operated locking

Bearing Assembly Dual race/12 ball bearings Bearing Assembly bronze sleeve w/rollers
Mounting Hardware Clamp plate/steel bolts Mounting Hardware stainless steel bolts
Control Cable Conductors 5 Control Cable Conductors 7
Shipping Weight 14 lbs. Shipping Weight 61 lbs.
Effective Moment (in tower) 300 ft.-1bs. Effective Moment (in tower) 5000 ft.-Ibs.

NEW! Automatic Rotator Brake Delay

AR-303 Rotator/Controller
AR-303 For UHF, VHF, 6-
$8995 Meter, TV/FM antennas.
Includes automatic con-
troller, rotator,

http://www.hy-gain.com

Nearest Dealer, Free catalog, To Order . . .

800-973-6572

Voice: 662-323-9538 Fax: 662-323-6551

mounting clamps,
mounting hardware.
110 VAC. One
Year Warranty.

hy-gain.

52995 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,

1, IV, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

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

Prices/specs subject to change without notice/obligation «2012 Hy-Gain.
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KENWOOD

10 item(s) - Page 1 of 1 Items: - 18 Sort: Best Match ~ View: Two Columns
Gol!
Advanced Search

2M FM Handheld
Ham Radios
Ham Radio Accessories . .
Antennas $ Check our Website or Call! KENWOOD TM-D710A
Antenna Accessories : Add to Cart 2M/440 FM Mobile with TNC
Amplifiers $ Check our Website or Call! Add to Cart
Books
Coax / Connectors /

P ?‘ KENWOOD TH-F6A
! -

Scanners / Recelvers 2M/220/440 FM Handheld
Weather Stations / Clocks

Towers

Tools / Kits gk $ Check our Website or Call! '
CB & Two-Way Radios : KENWOOD TS-480SAT
Specials Add to Cart 100W HF/6M Mobile with Antenna Tuner

Closeouts $ Check our Website or Call! Add to Cart
The AES Catalog

Gift Certificates )

AES SuperFest KENWOOD TH-D72A 200,

2M/440 FM Handheld with GPS ! e
ECoU, i
AES Locations

5710 W. Good Hope Rd.
Milwaukee, WI 53223
800-558-0411
milwaukee@aesham.com

$ Check our Website or Call! KENWOOD TS-2000

Add to Cart 100W HF/VHF/UHF Transceiver
$ Check our Website or Call! Add to Cart

28940 Euclid Ave.
Wickliffe, OH 44092
800-321-3594
cleveland@aesham.com

KENWOOD TM-281A KENWOOD TS-590S
621 Commonwealth Ave. 2M FM Mobile 100W HF/6M Transceiver
Orlando, FL 32803 $ Check our Website or Call! Add to Cart $ Check our Website or Call! Add to Cart
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
800-634-6227

lasvegas@aesham.com -
KENWOOD TM-V71A KENWOOD TS-990S
Instant Coupons Expire 2M/440 FM Mobile 200W HF/6M Flagship Transceiver
6/30/2013 $ Check our Website or Call! Add to Cart $ Check our Website or Call! Add to Cart

Amateur Electronic Supply
Home | Site Map | Privacy Policy | Shipping, Pricing and Returns Policy | Contact Us



One (or two) for the Road...

The ARRL Repeater Directory®

Always NEW! 2013/2014 Edition

updafed ! The best directory of frequencies for the 21,800+
repeaters around the country! Includes D-Star and

APCO-25, references for operating practices, tips for
handling interference, emergency message handling,
guidelines for severe weather reporting to SKYWARN
and the National Weather Service, and more.

* Spiral Bound Desktop Edition /ays flat!

* Handy indexing tabs on the cover.

* Easy-to-read listings.

* Repeater notes located right up front.

» Updated with the latest listings each year!

The ARRL Repeater Directory®

Desktop Edition Spiral Bound (6 x 9 inches).
ARRL Order No. 2605
Special Member Price! $15.95" (retail $17.95)

i {5 : Pocket-sized Edition (3.75 x 5.25 inches).
l2013-2014 "™* - ARRL Order No. 2575
I Special Member Price! $10.95* (retail $12.95)

TravelPlus for Repeaters™

NEW! CD-ROM—Version 17.0

Make TravelPlus your traveling companion and you’ll
- ™ never be alone on the road. Locate ham radio repeaters
TravelPlus Mobile GPS °“\\’95 along US and Canadian travel routes using this map-

§ TravelPlus

Fé&r Repeaters

‘26“ 20 based software. It’s like having the power of The ARRL
NEW! 2013-2014 Edition 30‘““\:5\" Repeater Directory® on your COMPUTER!
Wy e Map your travel route and tune in. Supports GPS.

Connecting Amateur Radio

with your Garmin GPS! * View and print maps and repeater lists.

¢ Includes The ARRL Repeater Database, Internet

Access all open repeaters from linked nodes, AM/FM radio, broadcast television,
The ARRL Repeater Directory NOAA weather stations, USA and Canadian
database. Easy to use and all just licenses, and ham radio points of interest.

a touch away! To place an order
visit www.arrl.org/shop. You will
receive an email confirmation with

e Export data for radio programming, handheld
devices, and more.

instructions for downloading and TravelPlus for Repeaters™ CD-ROM
installing to your GPS. ARRL Order No. 2919
Only $39.95*

Minimum System Requirements: Garmin niivi, dezl or zumo GPS with at least 3.0 MB free
memory space available for POl file.

H ™
Travelplus MObIIe Gps Download *Shipping and Handling charges apply. Sales Tax is required for orders shipped to CT, VA, and Canada.

AR R |_ Order NO. 21 71 Prices and product availability are subject to change without notice.
Only $24.95

Requires Microsoft® Windows® operating systems.

Order Online www.arrl.org/shop
Call Toll-Free 1-888-277-5289 (US)

A R R L The national association for SHOP DIRECT or call for a dealer near you.
AMATEUR RADIO oNLINE WWW.ARRL.ORG/SHOP
225 Main Street, Newington, CT 06111-1494 USA ORDER TOLL-FREE 888/277-5289 (US)

QS7/2013
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YAESU

10 item(s) - Page 1 of 1

YAESU FT-270R
2M FM Handheld

$ Check our Website or Call!

Add to Cart

YAESU FT-60R
2M/440 FM Handheld

$ Check our Website or Call!

Add to Cart

G
; ;
YAESU VX-8GR
- 2M/440 MHz FM Handheld w/GPS

CLOSEOUT
$ Check our Website or Call!

Add to Cart

YAESU FT-2900R
2M FM Mobile

$ Check our Website or Call! Add to Cart

YAESU FT-8800R
2M/440 FM Mobile - Free Separation Kit!

$ Check our Website or Call! Add to Cart

Amateur Electronic Supply

Items: - 18

Sort: Best Match  View: Two Columns

4

YAESU FT-857D
Compact HF/VHF/UHF Mobile - Free Sep. Kit!
$ Check our Website or Call! Add to Cart

YAESU FT-897D
Portable HF/VHF/UHF Transceiver
$ Check our Website or Call! Add to Cart

YAESU FT-950
100W HF/6M Transceiver

$ Check our Website or Call! Add to Cart

YAESU FTDX-3000D
Compact 100W HF/6M Transceiver

$ Check our Website or Call! Add to Cart

YAESU FTDX-5000MP
200W HF/6M Transceiver

$ Check our Website or Call! Add to Cart

Home | Site Map | Privacy Policy | Shipping, Pricing and Returns Policy | Contact Us



www.CheapHam.com

QJE Power
Supplies

@USPED
Dacron Antenna Rope
In Stock

Comet
Base and
Mobile
Antennas

$95

Daiwa

@ wouxun’

Wouxun HTs and
KG-UV920R Mobile

Wouxun
New Dual

Comet and ligerfrnnfcs‘:

Grants Pass, Oregon

At Discounted Prices

All Heil
Products
on Sale

All LDG Products On Sale

For Discounted Prices and Fast Delivery on These Products and More
Cheapham.com by Hometek LLC, 1575 Route 37W, Unit 4, Toms River NJ 08755

732-716-1600

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

TECHNICIAN CLASS

or the 2010-2014 enfrv
bevel exan! Gordo

| reorganizes the Q&A
imo logical topic groups
for easy learning! Key
words are highlighted

in his cxplanations o
help you understand the
material for 1est success,
Web addresses for

more than 125 helpful,
educational siles,
Inclndes On The Air (1
demonstrating Tech privileges.
GWTM-10 §20.95

Tech Book & Software Package

Gordo's book with W5Y | software allows vou to
sty at vour computer and luke practice exams,
Explamations from Condo's book are on the
software to reinforee vour leaming. Includes froe
Part 97 Rule Book, NCS-10 $29.85

Tech Audio Course on CD

Al
Wetcome fi

(oo ¥ clasroon! Technician audio

theory course recorded by Gordo talks you through
the Elerent 2 question pool. Follows the order off
his book, On 4 audio CDs. GWTIW-10 $29.95

o Techniciun Class book [

Upgrade to the HF bands
W with Ciondo & W “."'

§ Gordo's manual for
2011-20135 reorganizes
all the questions into
logical 1opic groups
for casier learming. His
explunutions include
highlighted key words to
help you remember the
material for test success,
Companion CD s full
of great operating tips!

GWGM-11 524.95

General Book & Software Packape

Study at your computer and lake practice exams,
Software includes explanations from Gondo's
bk, seores your results and highlights arcas

(hat el Rurther study, Ineludes Troc Part 97 Rule
Book. GUS-11 §34.95

General Audio Course on CD

General Theory Course recorded by Gordo s full
of the sounds that bring ham radio to life! He talks
you through the Element 3 theory to help you
understand the materinl and get you ready for viur
upcoming exam, Cn 4 audio CThs, GWGW-11 $29.95

l||1 'I.[ s with
et (11111 "‘ﬂl "Nl':l‘m"k
_',-"" ,_! includes all Element 4
o =8 (O&A reorganized into
ered logical topic groups.
N Gordo's fun, educational
B cxplunutions wilh
§ highlighted keywords,
@- and great memory tricks
fior those tough theory
ey questions! Wait “til you
mieel “Fli the lee Man!™
GWEM-12 $24.95

Extra Book & Sofitware Package

Study at vour computer and take practice exams

as the W5Y 1 software scores your results and
highlights areas that need further study. Includes
explanations rom Gordo®s book. Froe Pan 97

Rule Book. ECS-12 $38.85

Extra Audio Course on CD

Extra Class Theory Course recorded by Gordo
talks you through the difficult Element 4 theary 10
help you understand the material and get vou ready
for vour upgrade 1w the 1op,

On 6 audio CDx GWEW-12 $38.85

Order today from W5YI: 800-669-9594 or on-line: www.wS5yi.org

The WYl Group EQO

122 July 2013

Bax 200065 Aritngton, TX 76006-0865

Mention this ad for a free gift

Mew Ham Express




MFJ-259B

$28995

The MFJ-
259B is the
world’s most
popular
Antenna
Analyzer and
the easiest to
use! Just select
a band and
mode. Set fre-
quency. Your
measurements
are instantly
displayed!
Handheld Antenna Lab

Owning the MFJ-259B is like having an
entire antenna lab in the palm of your hand!

Measure SWR quickly or make sophis-
ticated measurements such as Return Loss,
Reflection Coefficient, Resonance,
Complex Impedance (R+jX), Impedance
Magnitude (Z) plus Phase in degrees.
Covers 1.8 to 170 MHz -- no gaps.

Coax Analyzer

Determine coax cable velocity factor (Vf),
loss in dB, coax length, distance to open or
short plus detect wrong coax impedance.

Frequency Counter

Measure frequency of external signals

using the separate BNC counter input.

MFJ-269...1.8-170 MHz and 415 470 MHz

The MFJ-269 does everything the
MFJ-259B does - and much more!

Expanded Frequency Coverage

MFJ-269 adds UHF coverage from 415
to 470 MHz -- right up into the commercial
band. With it, you can adjust UHF dipoles,
verticals, Yagis, quads and repeater collinear
arrays with ease -- plus construct accurate
phasing harnesses and timed cables. Also use
it as a signal source to check UHF duplexers,
diplexers, IMD filters and antenna patterns.

Much Better Accuracy

New [2-bit A/D converter gives much
better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!

Complex Impedance Analyzer

Read Complex Impedance (1.8 to 170
MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z)
and phase (degrees). Also reads parallel

MFJ-259B

Signal Generator
Use as a signal source 1.8-170 MHz with
digital dial accuracy for testing and alignment.
Inductance and Capacitance
Measure Inductance (uH) and Capacitance
(pF) at RF frequencies not at audio fre-
quencies used by most L/C meters.
Digital and Analog Meters
A high-contrast backlit LCD gives preci-
sion readings and two side-by-side analog
meters make antenna adjustments intuitive.
Smooth, Stable Tuning
Velvet-smooth reduction drive tuning
and precision air-variable capacitor makes
setting frequency easy and stable.
Battery Saver & More
Battery-saver, low-battery warning, bat-
tery voltage meter and charger are all built
in. Use ten Alkaline, NiCad or NIMH AA
batteries (not included) or 110 VAC with
MFJ-1312D, $15.95. 4Wx6°/:Hx2D inches.
Here’s What You Can Do
Find true antenna resonant frequency
Tune antenna quickly for minimum SWR
Match complex loads to your feedline
Adjust mobile whips without stressing finals
Determine safe 2:1-SWR operating windows
Adjust tuners without generating ORM
Find exact location of shorts and opens
Cut stubs and phasing lines accurately
Check cable for loss and contamination
Find value of unknown coils and caps
Test RF transformers and baluns

MFJ-269

$38995

equivalent resist-
ance and reactance
(Rp+jXp) -- an
MFJ-269 exclusive!
CoaxCalculator™
Lets you calcu-
late coax line length
in feet given electri-
cal degrees and vice
versa for any fre-
quency and any
velocity factor -- an
MFJ-269 exclusive!
Use any Characteristic Impedance
You can measure SWR and coax loss
with any characteristic impedance (1.8 to

T e e ——
-

U
e v !

World’s most popular Antenna
Analyzer is super easy-to-use!

Troubleshoot filters and networks

Find self-resonance and relative Q

Check patterns and compare gain
MFJ-259B does all this and more!

MFJ Analyzer Accessories
MFJ-29C, $24.95. Tote your MFJ-259B
anywhere with this genuine MFJ custom
carrying case. Special foam-filled fabric
cushions blows, deflects scrapes and protects
knobs and meters from harm. MFJ-39C,
$24.95. Like MFJ-29C, but for MFJ-269.
MFJ-66, $24.95. Plug-in coils turns any
MF]J Antenna Analyzer into a sensitive and
accurate band switched dip meter. 2 coils.
MFJ-92AA10, $29.95. Ten MFJ SuperCell™
Ni-MH AA rechargeable batteries.
MFJ-99B, $88.90. Save $7! MFJ-259B
Deluxe Accessory Pack: MFJ-29C Pouch, 10
Ni-MH batteries, dip coils, AC adapter. MFJ-
98B, $88.90. Like MFJ-99B but for MFJ-269.
MFJ-99, $60.85. Save 35! Like MFJ-
99B, less batteries, for MFJ-259B. MFJ-
98, $60.85. Like MFJ-99 but for MFJ-269.
MFJ-99C, $40.90. Save $5! AC Adapter
and 10 Ni-MH batteries for MFJ-259B/269.
MFJ-917, $29.95. Current balun lets you
make balanced line antenna measurements
on HF with your MFJ Analyzer. MFJ-7702,
$3.95. MFJ-917 to MFJ Analyzer adapter.
MFJ-731, $99.95. Tunable RF filter allows
accurate Antenna Analyzer measurements in
presence of strong RF fields. 1.8-30 MHz.
MFJ-5510, $9.95. Cigarette lighter cord.

lus 12-bit A/D!
170 MHz) from 10 to over 600 Ohms,
including 50, 51, 52, 53, 73, 75, 93, 95, 300,
450 Ohms - an MFJ-269 exclusive!
Logarithmic Bar Graph
Has easy-to-read LCD logarithmic SWR

bargraph and SWR meter for quick tuning.

Uses instrumentation grade N-connector
to ensure minimum mismatch on all fre-
quencies. Includes N to SO-239 adapter.

MFJ-269PRO ™ Analyzer
Like MFJ-269, MFJ-269PRO

but has extended

commercial fre- $41 995
quency coverage

in UHF range (430 to 520
MH?7) and ruggedized cabinet
that protects LCD display,

knobs, meters and connectors
from damage in the field/lab.

MFJ- 266 ... Wide range 1.5-185 MHz and 300-490 MHz!

MF]-266

(300-490 MHz).

The compact

MFJ 266 covers

HF (1.5-65 MHz)
in 6 bands, plus
$3499 Vir 55145

MHz) and UHF

In Antenna Analyzer mode, you
get Frequency, SWR, Complex
Impedance (R+jX), and Impedance
Magnitude (Z) all displayed simul-
taneously on a high-contrast back-
lighted LCD (SWR only on UHF).

In Frequency-Counter mode,
the MFJ-266 functions as a 500-
MHz counter with up to 100 Hz

MFJ-266 also functions
as a 10 dBm signal source
with digital-frequency
readout. It can also meas-
ure inductance and capac-
itance at RF frequencies.

Features include
solid-state band switch-
ing and electronic vari-
cap tuning with a
smooth 10:1 lockable
vernier tuning drive.

resolution and measures relative
field strength of a signal and its
frequency and can be used for
tracking measurement interference.

Use eight AA alkaline batteries
or 110 VAC with MFJ-1312D, $15.95.
Includes N-to-SO-239 adapter,
33/;Wx6'/,.Hx2%/.D inches. 1.3 lbs.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

« 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

FAX: 5662)323 -6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices an.

specifications subject to change. (c) 2011 MFJ Enterprises, Inc.

MFJ ... The World Leader in Amateur Radio!



MFJ-989D 1500 Watt Jegal limit Tuner

World s most popular 1500 Watt Legal Limit Tuner just got better -- much better!

tance for more efficient opera-
tion on 160 and 80 Meters.

New, improved AirCore™
Roller Inductor gives you lower
losses, higher Q and handles
more power more efficiently.

New TrueActive™ 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 -- no worries.

New crank knob lets you reset your
roller inductor quickly, smoothly and
accurately.

New larger 2-inch diameter capac-
itor knobs with easy-to-see dials

MPS VERSA TUNER W

MEJ-989D
New, improved

MFJ-989D legal limit $38995
antenna tuner gives you better effi-
ciency, lower losses and a new true
peak reading meter with no price
increase. Easily handles fu// 1500
Watts SSB/CW over 1.8-30 MHz.

New dual 500 pF air variable
capacitors give you twice the capaci-

MFJ Differential-T ™ 1.5kW Tuner
Simple two knob
tuning makes antenna

- . tuning foolproof and {' for an amp later. Handles
easier than ever! 1.5 kW PEP SSB amplifier

oF228S . Handles 1.5 kW PEP SSB/CW ;VIFJ &3 input power (800W output). Ideal
349 amplifier output, 1.8-30 MHz. 9 for Ameritron’s AL-811H! AirCore™

AirCore™ roller inductor, Differential-T™ roller 1qductor, gear-driven turns counter,

capacitor, lighted peak/average Cross- pk/avg lighted Cross-Needle SWR/Wattmeter,

Needle SWR/Wattmeter, Six position anten- Six position antenna switch, balun, Lexan
na switch, balun. 10%:Wx4'/,Hx15D". front panel, 1.8-30MHz. 10°/:x4'/>x107/s in.

MFJ compact kW Tuner
A few more dollars
P

steps you up to a kW tuner

make tuning much easier.

New cabinet maintains compo-
nents’ high-Q. Generous air vents
keep components cool.
127/8Wx6Hx11°/8D inches.

Includes six position ceramic
antenna switch, 50 Ohm dummy
load, indestructible multi-color
Lexan front panel with detailed log-
ging scales and legends.

The MFJ-989D uses the superb
time-tested T-Network. It has the
widest matching range and is the eas-
iest 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 high-
er power much more efficiently.

MFJ Fully Balanced 1.5 kW Tuner

MFJ-976 is a fully bal-
anced wide range (12-2000
Ohms) antenna tuner that
gives you superb current
balance. Handles fill
9 1.5kW SSB/CW, 1.8-30 MHz.
$4.9995 Tunes all balanced hnes -- 600 Ohm
open wire line, 450/300 Ohm ladder
lines, 300/72 Ohm twin lead. Also tunes
wires/coax fed antennas. Cross-Needle meter.

MFJ 2500 Watts ContinuousCarrier™ Tuner

Silver plated Edge-Wound Roller Inductor . . .1000/500 pF Variable Capacitors . . . Antenna Switch . . .
4-Core Balun . . . true Peak Cross-Needle Meter . . . Dummy Load . . . Extremely Wide Matching Range . . .

MEJ-9982

The mFJ-9982
ContinuousCarrier™ anten$
na tuner handles 2500
Watts continuous carrier output on all
modes and all HF bands into most unbal-
anced 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

capacitors give you very high efficiency on
160/80 Meters and MFJ's patent pending

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.
13%Wx7Dx16%D inches. 15 pounds.

Patent Pending

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 AirCore™ 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

MFJ.

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 rwo ceramic switches.

New 4-Core Balun

Powerful balun -- Four 2'/> inch
cores, 12-gauge Teflon™ wire. Run bal-
anced lines at full 2500 Watts SSB/CW
continuous, 24/7.
New Balanced Line Feed-Thru Insulator

Allows massive transmitter currents to ¢ 1 Year No Matter What™ warranty * 30 day money
flow directly to the antenna without pass-  back guarantee (less s/h) on orders direct from MFJ

ing through lossy screws or bolts. MFJ ENTERPRISES, INC.
TrueActive™ Peak Reading Circuit 300 Industrial Pk Rd, Starkville,
New TrueActive™ circuit reads true peak MS 39759 PH: (662) 323-5869

Tech Help: (662) 323-0549
or average power on all modes. Cross-Needle . ) : N
meter reads SWR/forward/reflected power. FAX.5662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

. The World Leader in Ham Radio Accessories



MFJ IntelliTuner™ Automatic Tuners
More hams use MFJ tuners than all other tuners in the world!

World’s most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecall™ algorithms -- world’s fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio Interface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable . . .

[

The World’s Best Selling
Automatic Antenna Tuner!

The MFJ-993B IntelliTuner™
lets you tune any antenna -- bal-
anced or unbalanced -- automat-
ically and ultra fast.

It’s a comprehensive automatic
antenna tuning center complete
with SWR/Wattmeter, antenna
switch for two antennas and 4:1
current balun for balanced lines.

MFJ’s exclusive IntelliTuner™
Adaptive Search™ and Instant
Recall™ algorithms give you ultra
fast automatic tuning with over
20,000 VirtualAntenna™ Memories.

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!

You get a highly efficient L-
\network, 1.8-30 MHz cover-

bl

MFJ-993B 3

age, Cross-Needle and
digital meters, audio $ 5 quency and antenna,
these tuner settings are —
instantly restored and you re ready N0 Matter What™ Warranty
to operate in milliseconds! 10W
x2% Hx9D”. Use 12-15 VDC/1
amp or 110 VAC with MFJ-
1316, $21.95. Radio interface
cables, remote control available.
See www.mfjenterprises.com

SWR meter, backlit

LCD, remote control port, radio
interface, heavy-duty 16
amp/1000V relays.

The MFJ-993B automatically
tunes for minimum SWR and
remembers your frequency and
tuner settings. The next time

MFd InteliTunar™
TOMA I 12 TE e TUNER

MFJ-993B

00 Watt IntelliTuner™

you operate on that fre-

for 600 Watt amps
AL-811/ALS-600/ALS-500

amps like 995
Ameritron AL-

811/ALS-600/ALS-500M.
Matches 12-800 Ohms. 10,000
Virtual Antenna™ memories.
Cross-Needle SWR/Wattmeter.
10Wx2*:Hx9D inches.

Every MFJ tuner is pro-
tected by MFJ’s famous one
year No Matter What™ limit-
ed warranty. We will repair or
replace your MFJ tuner (at our
option) for a full year.

1500 Watt Legal Limit
for Ameritro_n AL-15 00/{ 200/82 amps

Roam the entire
HF spectrum 1.8-

MFJ-998
30 MHz hands-free $69995
with full 1500 Watt

legal limit on SSB/CW and near-perfect
SWR! Lighted LCD/Cross-Needle Meter.

200 Watt ...Econo
Small, Ant Switch, 20K VA Memories

MEFJ-928

$19995

High-speed, wide matching range and
compactness at low cost! Leave in-line and
forget it -- your antenna is a/lways automati-
cally tuned! 2-position antenna switch.

200W...Weather-sealed

for Remote/Outdoor/Marine

MFJ-926B

$27995

Fully weather-sealed
for remote Outdoor/
Marine use! Tough,
durable, built-to-last the elements for years.

300 Watt:""Wide Range

SWR/Wattmeter, 10000 VA Memories

MES aEEE

HPd Atermnts dhwvmms teres 0 0 H

[ —

Extra wide
matching range at $NIFJ'99 19]2
less cost. Exclusive 2 1 9
dual power level:

300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

200 Watt...Compact
Digital Meter, Ant Switch, Wide Range

World’s

fastest compact auto MFJ-929
tuner uses MFJ

95
Adaptive Search™ sz 19

and /nstantRecall™ algorithms. 132,072
tuning solutions instantly match virtually any
antenna with near perfect SWR.

200 Watt MightyMite™ © ¥ (-y GS5RV Antenna

Matches IC-706, FT-857D, TS-50S
- B MEJ-925

sl R $1 7995

No extra space needed! Just set your IC-
706/7000, FT-857D, TS-50S on top of this
matching low-profile automatic tuner -- it’s
all you need for a completely automated
station using any antenna! Just tune and talk!

200 Watt...Remote
Coax/Wire Ant, No pwr cable needed
MEFJ-927

$25995

wire and coax anten-

_ Covers all bands,
1;/12 41.79758 160-10 Meters with
antenna tuner. 102 ft.
long. Can use as inverted vee or
sloper. Use on 160 Meters as Marconi.1500
Watts. Super-strong fiberglass center/feed-
point insulators. Glazed ceramic end insula-
tors. All hand-soldered connections. Add
coax, some rope and you’re on the air!
MFJ-1778M, $39.95. G5RV Junior. Half-
size, 52 ft. 40-10M with tuner, 1500 Watts.

Free MFJ Catalog

Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

« 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

Weath tected
 fully automatic MFJ ENTERPRISES, INC.
remote auto tuner for 300 Industrial Pk Rd, Starkville,

MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

nas -- an MFJ exclusive. Powers through FAX:(662)323-6551 5430 CST, MonF1i. Addshipping

coax -- No separate power cable needed.

Prices an.

specifications subject to change. (¢) 2010 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info
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no matter how big or small,
old or new, high tech or not...

...needs to be protected by Alpha Delta
Model ATT3G50 Broadband Coax Surge
Protectors. Why? Antenna induced surge
voltages and static voltage buildups
from nearby lightning discharges, wind
driven sand and snow and thunderstorm
events can induce voltages in your coax
which can “zap” the components in
|| your equipment. We do NOT use internal
“LC” components, like older designs,
« Which can fail in the field. We use
| precision constant “Z”, ARC-PLUG™“C”,
microwave cavity designs for proper

: discharge performance.
Alpha Delta surge protectors have been thoroughly tested and approved, and have
been assigned NSN numbers by the Defense Logistics Agency (DLA) for use in all
MIL apps. Cage Code 389A5.
Products are made in the U.S.A. in our ISO-9001 certified facility for highest reliability.
ARC-PLUG™ gas tube modules are field replaceable. ARC-PLUG™ and connectors
are “O” ring sealed.
These ATT units are grounded (hardware provided) to your Single Point Ground
(SPG), or attached to our Model UCGC Universal Copper Ground Rod Clamp which
is attached to your 5/8” ground rod (SPG and ground rod must be properly attached
together). Surge voltages are then discharged directly to ground. You can attach up
to 4 Model ATT3G50s to the Model UCGC clamp.
= Model ATT3G50U

Every Station,

(UHF F/F, 500 MHZ, 200 WaLLS) .....ccuerverieeieriirieeieeeeeeeeeee e $49.95 ea.

= Model ATT3G50UB

(as above but 3/4” bulkhead one side, UHF F/F) ......cccooviiiniiiiiieniciienns $59.95 ea.

= Model ATT3G50UBXL

(as above but 1.5” bulkhead one side, UHF F/F) ......cccoooviiiiiiiiiiesieiienns $59.95 ea.

= Model ATT3G50U/M90

(rotatable 90 deg UHF male, UHF female, 500 MHZ)...........cccooeieneniennne. $63.00 ea.

= Model ATT3G50F

(F/F “F” connectors, 75 ohms, 3 GHz, 200 Watts) .........cccccereienienienieiieeene $59.95 ea.

= Model ATT3G50

(Type N F/F, 3 GHz, 200 watts, DLA/NSN approved) ..........ccocceeerieeneenienns $59.95 ea.

= Model ATT3G50B

(Type N, bulkhead one side, F/F, 3 GHz, mtg hrdwr, 200 watts)................. $84.95 ea.

= Model ATT3G50M

(N male, N female, 3 GHz, 200 WaLtS).......cceeerieririieeiinieiesieesiesesieseeeesnenes $79.95 ea.

= Model UCGC
Universal Copper Ground Rod Clamp, for 5/8”
For 2 kW rating, add “HP” to ATT P.N. Same price.
Add $15.00 s/h to U.S. orders. Exports quoted.

All prices plus shipping/handling. 888-302-8777.

Also available from Alpha Delta dealers.

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information
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Ham Radio
for ArdUinD and PICAXE

Easy to build microcontroller
weekend projects— for use
in the shack,in the field,
and on the air!

Editor Leigh L. Klotz, Jr, WA5ZNU,
has assembled this first edition of
Ham Radio for Arduino and PICAXE to
help introduce you to rewards of
experimenting with microcontrollers.
Klotz and many other contributors have
designed projects that will enhance
your ham radio station and operating
capabilities. Or, take it the next step,
using these projects as a launch pad
for creating your own projects.

Projects:
= APRS Data Logger
= QRSS Beacon
® Multimode Transmitter Shield
" = High Voltage, High Frequency, and
High Temperature Data Logger
= Receive-Only, Low-Power APRS iGate
= PICAXE Keyer and CW Beacon Keyer
= Solar Tracker
= Nanokeyer
= Handheld Radio Talk Timer
* = APRS Messenger
' = DTMF Controlled SSTV Camera
= APRS Display
. = Waterfall
= SWR Scanner
...and more projects using the Arduino,
PICAXE, and ATtiny microcontrollers

Ham Radio for
Arduino and PICAXE
ARRL Order No. 3244
Special Member Price!
Only $29.95* (retail $34.95)
. *Shipping and Handling charges apply. Sales Tax is required for

all orders shipped to CT, VA, and Canada. Prices and product
availability are subject to change without notice.

A R R L The national association for
AMATEUR RADIO®
R SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888-277-5289 (US)

QST 7/2013
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10 Bands: 80-2 Meters

MFJ-1799

® 10 Bands: 75/80, 40, 30, 20, 17, 15,
12, 10, 6, 2 Meters including 75/80M

® Handles 1500 Watts PEP SSB/CW
® No ground or ground radials needed!

® Low radiation angle for great DX,
omni-directional, automatic
bandswitching

Only 20 feet tall! Mounts anywhere!

Self-supporting and just 20 feet tall.
Mounts easily from ground level to tower
top -- small lots, backyards, apartments,
condos, mobile homes, roofs, tower mounts.

Highly Efficient End-Loading

No lossy traps! End-loading, the most
efficient loading known -- gives you highly
efficient performance, excellent bandwidth,
~|low angle radiation and automatic
bandswitching.
High-Q loading coils are wound on
tough, low loss fiberglass forms with
Teflon™ wire where needed.

Entire Length Radiates

End- loadlng results in uniform current

MFEJ’s tiny 36 inch diameter loop anten-
na lets you operate 10 through 30 MHz
continuously -- including the WARC bands!

Ideal for limited space -- apartments, small
lots, motor homes, attics, or mobile homes.
Enjoy DX and local contacts mounted verti-
cally. Get both low angle radiation for excel-
lent 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 Selection™.
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, welded but-

6-Band, 40 2 Meters Rotatable Mini- Dlpole

Low profile 14 feet .7 ft. turning radius . . . 40, 20, 15, 10, 6, 2 Meters . . . 1500 Watts . .

MFJ-1775 i MFJ-1775  entire length always radiating. With 6 and
is inconspic- 2 Meters thrown in, you have ham radio’s
~ uous and low  most versatile rotatable dipole!

—- Each HF band uses a separate, efficient

MF]-1786

*419°s

" much bigger

©.

distribution and the entire length radiates.

This puts the radiating elements up high giv-

ing you more QSOs.

No Feedline Radiation/Distorted Pattern
MFJ’s center-fed balanced halfwave ver-

tical dipole design is decoupled and isolated

from the feedline with MFJ’s AirCore™ high
power balun. It can’t saturate, no matter
how high your power.

This gives you consistently high perform-
ance by killing feedline radiation, pattern
distortion, SWR shifts, RFI, noise pickups.

Easy to Tune!

Tuning to your favorite part of one band
does not affect other bands and is done at the
bottom of the antenna by simply adjusting a
length of the capacitive hat.

Built-to-Last!

Incredibly strong solid 1'/s inch diameter
fiberglass center insulator and 1%/s inch
diameter 6061 T6 aircraft strength alu-
minum tubing will make it the only
antenna you will ever need.

MFJ 6-Band Halfwave

Vertical Antenna
s MFJ-1796 MFJ-1796, like MFJ-
95 1799, but for 6 bands: 40,
229 20, 15 10, 6 and 2
Meters. 12 foot high, 24
inch foot print, mounts anywhere. No
ground, no radials, self-supporting.

O Loop™ Antennas

terfly capacitor with no rotating contacts,
large 1.050 inch diameter round radiator --
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 -- smooth precision tuning.
Heavy duty thick ABS plastic housing has
ultraviolet inhibitor protection.

Cover 40-15 Meters. MFJ-1788, $469.95.
Like MFJ-1786 but covers 40 - 15 Meters
continuous. Includes remote control.

GMFJ G5RV Antenna
MFI-1778  Covers all bands, 160-10
$44°5 Meters with antenna tuner.

102 feet long. Can use as
inverted vee or sloper. Use on 160 M as

* Marconi. 1500 Watts. Super-strong fiberglass

center/feedpoint insulators. Glazed ceramic end

insulators. All hand-soldered connections. Add
coax, some rope and you’re on the air!
MFJ-1778M $39.95. GSRV Junior. Half-

than a TV antenna and is easily tuned by a
lightweight rotator like Hy-Gain’s 4R-35.

It’s no Wimp! Its directivity reduces QRM/
noise and lets you focus your signal in the
direction you want -- work some real DX.

You can operate 6 bands -- 40, 20, 15,
10, 6 and 2 Meters -- and run full 1500
Watts SSB/CW on all HF bands!

Features automatic band switching and
uses highly efficient end-loading with its

MFJ ... the world leader in ham radio accessories!

end-loading coil wound on fiberglass forms size, 52 ft. 40- "LOM with tuner, 1500 Watts.

with Teflon™ wire, and capacitance hats at

each end (no lossy traps). 6 and 2 meters Free MFJ Catalog

are]{ul{;lfnglth thalfwaved %{mli& i Visit: http://www.mfjenterprises.com

uilt-to-last -- incredibly strong soli 1l toll- 800-647-1800

rod fiberglass center insulator and 6063 T6 or call toll-free

aircraft strength aluminum tubing radiator. * 1 Year No Matter What"" watranty « 30 day money

Assembles in an afternoon. Adjusting back guarantee (less s/h) on orders direct from MFJ

one band has little effect on other bands. MFJ ENTERPRISES, INC.
MFJ-1775W, $249.95. WARC band 300 Industrial Pk Rd, Starkville,

version for 12, 17, 30, 60 Meters only. MS 39759 PH: (662) 323-5869

Tech Help: (662) 323-0549
FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices anS specifications subject to change. (c) 2013 MFJ Enterprises, Inc.




Superior
Customer Service

YEARS Continuous Product
' Innovation

COMMUNICATIONS, INC.

RF Management Products

Alpha Delta Communications, Inc. has been producing industry leading RF
management products for the communications industry for over 30 years. Our coax
surge protectors, surge protected coax switches and severe weather rated multi-band
and single band HF antennas are ALL made in the
U.S.A. In our ISO-9001 certified production
facility for highest quality and reliability. When you select
Alpha Delta, you select quality!

Our products have been thoroughly tested and approved
by Government, Industry and Military labs and agencies
and have been issued NSN numbers by the Defense
Logistics Agency (DLA), Cage Code 389A5.

= Model ATT/TT3G50 series coax surge
protectors are designed with precision micro-wave
thru-line cavity construction for truly broadband, low loss
performance (0-3 GHz, depending on connector type) in a
single device. Several bandpass models are NOT required
to cover the spectrum as in older designs. Also, we do
NOT use internal LC components as they have been
known to fail in the field.

Our internal gas tube ARC-PLUG™ module is field
replaceable with the twist of the knurled knob, eliminating
a major field maintenance problem. With other designs,
the entire unit must be removed and discarded.

The Alpha Delta design allows direct control voltage
thru-put to head end equipment, instead of the “wire
around” requirement of older designs.

The ARC-PLUG™ module and connectors are “O” ring
sealed for all weather protection. Various connector styles
and configurations are available.

= Models DELTA-2B and 4B surge protected
coax switches and Model ASC-4B surge
protected coax switches in a convenient desk
top console are designed for low loss performance
with excellent co-channel rejection through 1.3 GHz,
depending on connector model.

They are built with powder coated cases and are designed
with micro-strip constant impedance cavity construction for
best performance. They have a precision internal rotating
mechanism with positive detent action for exact switch
position indication. Check this site for various connector
models.

The switches use a gas tube ARC-PLUG™ module which
is accessible through the front panel for easy access if replacement is needed. 2 and 4
switch position models are available. Check WEB for details.

= Alpha Delta Model DX series HF wire antennas are unique in the industry,
using severe weather rated components for extreme environments such as high tensile
strength insulated
solid copper

12 Ga. wire, and
stainless steel
hardware. Many
models use
internal gas tube
static voltage protectors. The Model DX series has the most efficient performance
we have tested----better than metal enclosed trap types or end-fed half wave models.
The difference can be significant!

All prices plus shipping/handling. 888-302-8777.

Also available from Alpha Delta dealers.

www.alphadeltacom.com

for product technical details, installation requirements,
pricing, dealers and contact information
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NEW!

Understanding Your |
Antenna Analyzer |

Understanding Your
Antenna Analyzer

By Joel Hallas, W1ZR
Fine Tune Antenna Performance!

Antenna analyzers are arguably one of the
most important pieces of equipment in an
Amateur Radio station. Even the simplest
antennas can benefit from using one, and
your success on the air may depend on it,
but only if you understand and avoid the
common pitfalls.

Understanding Your Antenna Analyzer is
an introduction to the various types of
analyzers available, their component parts,
how they operate and how to utilize them to
get the best possible data. It discusses how
to adjust your antenna, enhance your
antenna analyzer and the ways certain
analyzers can be used as general purpose
test instruments in an Amateur Radio lab.
Includes product review testing and an in
depth look at representative antenna
analyzers available today.

Includes:
* Why Measure Antennas?
* Making Antenna Measurements

¢ Information Available from an
Antenna Analyzer

* Hooking it Up and Making it Play

¢ Adjusting Your Antenna

¢ Taking the Feed Line Into Account

¢ Other Antenna Analyzer Applications

¢ Enhancing Your Antenna Analyzer

¢ A Survey of Available Antenna Analyzers

ARRL Order No. 2889
Special ARRL Member Price!

only $22.95* (regular $25.95)

*plus shipping and handling

The national association for
ABRL AMATEUR RADIO®
5 SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

R

QST 6/2013




MF) Off-Center Fed Dipoles

No antenna tuner needed!
OCEFDs professionally engineered for 40.20/10/6; 60/30; 80/40; 160/75 Meters

with wide bandwidth,

ground-reinforced gain, balun, matching network!

< - How good are these MFJ Off Center Fed Dipoles? (O 0| -
http://www.eham.net/reviews/detail/8917 for reviews by real users. 3
Visit http://www.mfjenterprises.com/ocfd/ for more information.
New MFJ wideband Off-  that gives the same feedpoint Built-in Current Balun work delivers 98% of every

Center Fed Dipoles (OCFD)
deliver ground reinforced
gain that more expensive
multiband verticals can’t
match. Plus, on second
harmonic bands the clover-
leaf pattern doubles signal
intensity yet again! The
MFJ-2010 and MFJ-2012
can even quadruple your
signal on the higher bands!
No Tuner Needed!
MFJ’s computer modeling
determined a feedline offset

Modeled Azimuth

160M/MFJ-2016, 80M/MFJ-2014,
60M/MFJ-2013, 40M/MFJ-2012/10

0 IdB

~5

1

-10.

15

-20

Outer Ring 6.5 dBi

impedance on every band. MFJ’s
exclusive ExactRatio™ broad-
band RF transformers convert
this impedance to 50 Ohms to
give you low SWR on all bands.
Use as Dipole, Vee, Sloper
Use as dipole, inverted Vee
or sloper. Horizontal mounting
up 35-70 feet is ideal. Feed
block has attachment points for
tower or tree support.
Stealthy -- Low Profile
The single wire radiator and
compact matching network are
virtually invisible in the air.

OCFDs require excellent
current baluns to eliminate feed-
line radiation. Built-in Guanella
current-balun has 30-dB of
measured common-mode rejec-
tion 80-10 Meters. Kills feed-
line radiation, pattern distortion,
SWR shifts, RFI, noise pickup.
Best SWR at Typical Height

Feedpoints are compensated
for ground proximity at typical
backyard mounting height to
ensure best SWR at your location.

98 Percent Efficient

MFJ’s unique matching net-

watt you apply directly into the
antenna’s full-sized dipole radi-
ator for unparalleled efficiency.

Handles 1500 Watts
The MFJ-2012/2014/2016
feature heavy-duty high power

components to handle 1500
Watts PEP SSB/CW.
Built-to-Last
Rugged 14-guage 7-strand
copper antenna wire, porcelain
end insulators. Pull-tested to
200 Ibs. UV-resistant, stainless-
steel hardware, Teflon®™® SO-239
connector -- built-to-last.

Radiation Patterns, Measured SWR for MFJ-2012/2010*

80M/MFJ-2016, 40M/MFJ-2014,
30M/MFJ-2013, 20M/MFJ-2012/10

Outer Ring 9.1 dBi

*All models made at 50 feet over local ground. Computer modeling gives similar patterns for other antennas using this design including MFJ-2013/2014/2016.
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MFJ-2012, MFJ-2012
$79.95. For40, $ 95
20, 10 and 6 40,2010, 6M

Meters. Day or
night, there's always DX on one
of these bands. If you hear it,
you'll work it -- even QRP!
MFJ-2012 is 66 feet long.
MFJ-2014, $99.95. DX-
Caster for 75 and 40 Meters:
Replace your old 75-Meter
dipole and add 9-dBi of power-
house coverage on 40 Meters
for superb DX. 122 feet long.

: i 52 .
1500 Watt OCFD Models

y

()

()

s N
Normally, a MEFJ-2014
OCFD cut for 95

3.85 MHz res-
onates on 7.7
MHz. The frequency compen-
sated MFJ-2014 resonates at
mid-band on both 75 and 40!
MFJ-2016, $129.95. For
160 and 75 Meters. Covers
low end of 160 Meters plus
delivers 9-dBi gain in 75 Meter
SSB DX window. MFJ-2016 is
240 feet long with strong
porcelain end insulators.

75, 40 Meters

10M/MFJ-2012/MFJ-2010

Outer Ring 9.8 dBi

6M/MFJ-2012/MFJ-2010

[
> (7K A\‘?‘
‘ﬂ‘"?’g

’-‘
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Outer Ring 11.5 dBi
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MFJ-2010, $59.95. For 40,
20, 10 and 6 Meters. Perfect for
low-profile set-ups, portable,
QRP, and DX-peditions. Weighs
less than two pounds, tucks

easily into a backpack and pulls

high in the air with lightweight
cord. The 66 foot wire element
and compact matching network
are virtually invisible in the air.
MFJ-2013, $79.95.
For 60/30 Meters.
Get full halfwave
dipole performance

38 39 40
300 Watt OCFD Models

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

R

o) G}

MEFJ-2010
$ 95

40, 20, 10, 6 Meters

on 60-Meters plus
up to 9-dBi of
globe spanning
gain on 30M.
Brings a whole
new meaning to
30-Meter QRP.

86 feet long.

MB

* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 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) 2013 MFJ Enterprises, Inc.

MFJ ... The World Leader in Amateur Radio!
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- MEJ-1778 The
"ﬁr.) $4495 Sfamous
: G5RV
antenna is the most
popular ham radio
antenna in the world!
You will transmit
and receive strong
signals day and night.
And it’s no wonder . . . it’s an efficient,
all band antenna that’s only 102 feet long -
- shorter than an 80 Meter dipole. Has 32.5

S0O-239 connector for your coax feedline.

Use as Inverted Vee or Sloper and it’s even
more compact and needs just one support.

With an antenna tuner, you can operate
all bands 80 Meters through 10 Meters and
even 160 Meters with a ground.

MFJ’s fully assembled G5RV handles
1500 Watts. Ceramic end and fiberglass
center insulators. Hang and Play™ -- add
coax, some rope to hang and you’re on air!

MFJ-1778M, $39.95. Halif-size, 52
foot G5RV JUNIOR covers 40-10 Meters

foot ladder line matching section ending in  ith tuner. Handles full 1500 Watts.

MFJ Dual Band 80/40 or 40/20M Dipoles

O_.‘, o MFJ-17758 is a short dual band 80/40

Meter dipole antenna that is only 85 feet.
MEFJ-17758
: $8995

end-loading on 80 Meters. Full 1500 Watts.

with built-in SO-239 connector and hang

Super-strong injection-molded center insulator

Full-size on 40 Meters with ultra-efficient
@ 80/40 Meters

\ hole. Solderless, crimped construction. 7-
| strand, #14 gauge hard copper wire. Connect
your coax feedline directly, no tuner needed.

MFJ-17754, $59.95. Short dual band

40/20 Meter dipole antenna is only 42 feet. Full-size on 20 Meters, ultra-efficient end-

loading on 40 Meters. 1500 Watts. Center insulator with SO-239 connector and hang hole.

MFJ Single Band Dipole Antennas

Ultra high quality center fed dipoles
will give you trouble-free operation for
years. Custom injection-molded UV-resist-
ant center insulator has built-in coax con-
nector and hanging hole. Heavy duty 7-
strand, 14-gauge hard copper antenna wire.
Extremely strong solderless crimped con-
struction. Authentic glazed ceramic end
insulators. Use as horizontal or sloping
dipole or inverted vee. Handles full 1500
Watts. Simply cut to length for your favorite
frequency with cutting chart provided.

True 1:1 Current

Balun & Center Insulator
MFJ-918 True /:1
$ 95 Current Balun/
24 Center Insulator
forces equal antenna currents
in dipoles for superior per-
formance. Reduces coax
feedline radiation and field
pattern distortion -- your signal goes where
you want it. Reduces TVI, RFI and RF hot
spots in your shack. Don t build a dipole
without one! 50 hi-permeability ferrite
beads on high quality RG-303 Teflon®
coax and Teflon™ coax connector. Handles
full 1.5kW 1.8-30 MHz. Stainless steel
hardware with direct 14 gauge stranded
copper wire connection to antenna. 5x2
inches. Heavy duty weather housing.

MEJ-1779A
95

MFJ-1779B MEJ-1779C
$ 95 $2 95

160M, 265 ft. 80-40M, 135 ft. 20-6M, 35 ft.

RF Isolator

MFJ-915 MFJ-915 RF Isolator
$2995 prevents unwanted RF
from traveling on the
outside of your coax shield into
your transceiver. This unwanted
stray RF can cause painful RF
“bites” when you touch your micro-
phone or volume control, cause your dis-
play or settings to go crazy, lock up your
transceiver or turn off your power supply.
In mobile installations, stray RF could
cause your car to do funny things even
blow your car computer. Clear up these
problems, plug an MFJ-915 between your
antenna and transceiver. 5x2 in. Handles
full 1500 Watts. Covers 1.8-30 MHz.
MFJ-919, $59.95. 4:1 current balun,1.5 kW.
MFJ-913, $29.95. 4:1 balun, 300 Watts.

G5RV Antennas

Operate all bands 10 thru 160 Meters with a single wire antenna!

MFJ All Band Doublet
MFJ-1777 is a 102 ;
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner. MFJ‘17;7
Super strong cus-
tom fiberglass cen-
ter insulator pro-
vides stress relief for ladder line (100 ft.
included). Authentic glazed ceramic end
insulators. Handles full 1500 Watts.
Antenna 1§4WM%!]:¢1:7%14es
' $7995 heavy duty
4-Positions gpntenna switch
lets you select 4 antennas
or ground them for static
and lightning protection. Unused antennas
automatically grounded. Replaceable
lightning surge protection. Good to 500
MHz. 60 dB isolation at 30 MHz. 2.5 kW
PEP. Less than .2 dB insertion loss, SWR
below 1.2:1. SO-239 connectors. Handy
mounting holes. 6'4Wx4'/sHx1'/D in.
. MrI-1702c - MFEJ-1702C Like
© [ $30Q95 MFJ-1704, but for 2
2-Positions antennas. 3Wx2Hx2D”
MFJ-1700C  MFJ-1700C
$Q9Q°9 Antenna/
Transceiver
Switch lets you select one
of six antennas and one of
combination. Plug in an
antenna tuner or SWR
wattmeter and it’s always
in-line for any antenna/transceiver combi-
nation. Has lightning surge protection.
Handles 2 kW PEP SSB, 1 kW CW, 50-75
Ohm loads. Unused terminals are auto-
239 connectors. 4*/4W6'/:Hx3D inches.
MFJ-1701
Antenna Switch like
MEJ-1700C but lets
you select one of
six antennas only.
10Wx3Hx1'/2D inches.

six transceivers in any
matically grounded. 1.8 to 30 MHz. SO-
MEJ-1701

$6995

33 ft. Telescoping

fiberglass Mast
3.8 feet collapsed, 3.3 Ibs.

MFJ-1910  Super strong fiberglass
$7 995 mast has huge 1%4 inch bottom
section. Flexes to resist

| @—=breaking. Resists UV. Put up full size
e inverted Vee dipole/vertical antenna in

minutes and get full size performance!

—

Free MFJ Catalog

Make your own antennas

Visit: http://www.mfjenterprises.com

Dipoles, G5RV, Random Wire, Doublets, Beverage Antennas, etc.

MFEJ-16C06, $4.56. 6-pack authentic glazed
ceramic end/center antenna insulators.
MFJ-16B01, $19.95. Custom injection-
molded UV-resistant center insulator has
built-in coax connector and hanging hole.
MFJ-18G100, $24.95. 100 ft. of flexible,
7-strand, 14-gauge solid copper antenna wire.
MFJ-58100X, $49.95. 100 ft. 50-Ohm

RG-8X with PL-259s on each end.
MFJ-18H100, $34.95. 100 feet, 450 Ohm
ladder line, 18 gauge copper covered steel.
Lightning Surge Protectors

Ultra-fast gas discharge tube shunts 5000
amps peak. Less than 0.1 dB loss. Up to
1000 MHz. SO-239s. MFJ-270, $29.95.
400W PEP. MFJ-272, $39.95. 1500W PEP.

or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 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) 2013 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info



18 Foot Portable
Only 28 inches collapsed .

MFJ-2286  The MFJ Bthtlck’M antenna is for the
$ 5 on-the- -go Ham who is hungry for the
next great QSO anywhere or anytime!
Full Size Performance

For top portable performance, carry a Big Stick for the
loudest, strongest on-the-go signal on the band!

MFJ’s extra long 17 foot stainless-steel
telescoping whip gives you full-size antenna
for full size performance 20 to 6 Meters but
collapses to just 28 inches.

An ultra low loss, high-Q adjustable air-
wound loading coil gives you highly effi-
cient operation 30 and 40 Meters.

This extra long radiator and ultra low loss | %
loading coil is a winning combination that
S stands head and shoulders above shorter

 backpack antennas.

| True Backpack Portability

| Antenna is over 18 feet long fully extended, but disas-
.~ sembles and collapses to 28 inches in seconds. Fits into
~ most backpacks or suitcases! And at just over 2 pounds
- you’ll hardly know you are packing it!
: True General Coverage
Tapped loading coil covers 7.0-55.0 MHz without gaps.
- Great for Ham Bands and outstanding for image-free
“shortwave broadcast!

-_—

8-Band Portable Dipole
34 feet Radiators, 7-55 Mth\es‘

MFJ-2289
$479°°

For hams on-the-go!

Operate anywhere, anytime with a
strong QSO grabbing signal!

34-Feet stainless steel radiator gives
you full-size dipole performance on 20-6
Meters and highly efficient ultra low loss
loaded dipole performance on 30/40
Meters. Collapses to 27 inches to fit into
any suitcase or backpack. No ground or
counterpoise needed.

True general coverage -- tunes up with
low SWR on any frequency 7-55 MHz.
Handles QRP to full killowatt PEP.

Ultra low loss high-Q air-wound load-
ing coil. Built-in Guanella current balun
kills feedline radiation, pattern distortion,
RF shifts, RFI and noise pickup.

Distinctive V-shaped elements are set
45 degrees from the horizon to keep ele-
ment tips high in the air. This maximizes
radiation, minimizes ground loss and pre-
vents hazardous contact.

MFJ’s heavy-duty NoTool™ mast lock

lock.

9.75

| ( 40-2 Meters Apartment Antenna )

MF) Big Stick™

Telescoping Antenna
.. Covers 40-6 Meters -- No gaps’

Everything you need
Everything is included for instant operation. >
Pipe/Mast mount quickly and easily mounts to any f= ==
pipe or mast up to 1/2 inch. SO-239 for coax. 3/8-=
24 antenna connector.
Counterpoise kit included: Ensures low SWR,
high efficiency.

Rugged Construction
All aluminum, stainless steel construction ensures years of
excellent performance. One Killowatt rated components guarantee
electrical safety.

MFJ-1622 universal mount/clamp lets you
attach it to window frames, balconies and
railings. Works great indoors mounted to
table/bookshelf. It’s not a 5-element yagi,
but you’ll work your share of exciting DX!
Highly efficient air wound “bug catcher” coil,
telescoping 4'/> foot radiator. Collapses to 2'/2
feet for easy storage and carrying. Includes
coax, choke balun, counterpmse wire, safety
rope. Operatlng frequency adjusted by moving “wander lead” on coil
and adjusting the counterpoise for best SWR. Optional DX-Getter,

e/IFJ-1977, $44.95. Stainless-steel 12-ft whip, 26 inches collapsed. )

MFJ BigEAR™ 18 foot Telescopic 17 foot

Fiberglass Mast Stainless Steel
ortab with Tripod Telescoping Whip

MFJ-1919EX, $139.95.

Put your antennas anywhere
and get them up high with this
super-strong 18 foot telescoping ;
fiberglass mast and heavy-duty MFJ-1977, $44.95/12ft; MFJ-1796, $39.95/10ft
steel MFJ-1919 trlpod -

QuickClamps™ easily collaps- S|ng|e-band
es mast to 5 feet. Mast has thick
1/8 inch wal{ .75 inch diameter ROtatable mlnl-D|p0|eS
top, 1.5 inch bottom. 15 Ibs. =

All tripods are black heavy-
duty steel with braced triangle
base, non-skid feet and mast

MFJ-1918EX, $89.95. MFJ-
1918 tripod with super strong 9.5
foot telescoping fiberglass mast.
Collapses to 3.8 feet.
QuickClamps™. Mast has thick
1/8” wall, */s inch top, 1 inch

bottom. Weighs 6.5 Ibs. 40/30/20/17/15/12/10/6 Meters. Order MFJ-
Tripods Only 22XX (insert band in “XX”) $44.95. 75/60

MFJ-1919, $89.95, Large Meters, $49.95 each. Total length 14 feet. For
tripod. Supports 100 Ib. anten- mounting masts up to 1.25” OD.
na. Built-in 1.4 inch diameter
mast extends 7.8 feet.
Collapses to 4.5Hx.5D feet.
Triangle base spreads to 4.8
feet on a side. Weighs

e —

MFJ-1979, $59.95. Super-strong, super long
17 foot stainless steel telescoping whip. 27 in.
collapsed. 10 sections. 3/8-24 threaded base.

MFJ-1974, $34.95/8{t;MFJ-1972, $14.95/4'/-ft

Use these
inexpensive,
lightweight,
isolated mini-
dipoles when
space is limit-
ed for tempo-
rary or per-
manent mstallatlons Rotate to null
QRM/noise and to focus your signal. Coax
choke balun, mast not included. For

Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

* 1 Year No Matter What™ warranty * 30 day money

Ibs. back guarantee (less s/h) on orders direct from MFJ
MFJ-1918, $49.95

- Y MFJ ENTERPRISES, INC.
lets you easily and quickly mount on any . _ Smaller tripod. Supports 300 Industrial Pk Rd, Starkville,
tripod or mast up to 7/8 inches. SO-239 06 Ibs. 1 inch diameter mast extends 6 MS 39759 PH: (662) 323-5869
for coax. With fewer parts to assemble, foot. Collapses to 3.2Hx.3D feet. Triangle Tech Help: (662) 323-0549
set-up and tune-up is much faster! base spreads to 2.75 feet. Weighs 6.75 Ibs. FAX:5662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices and specifications subject to change. (c) 2013 MFJ Enterprises, Inc.

http://www.mfjenterprises.com for instruction manuals, catalog, info



HONDA

GENERATORS
What are YOU

Super quiet running ~ 53 - 59dB!
Quieter than normal speech!)
htweight & portable

{_:Eaty to t.arry at lnss than 50 |bs!)
xtra long run time.

hRuns up to 15 hours on 1.1 gallons!)
onda inverter technology.

Eco-throttle

EU2000
ARRL Member Special

We feel that what HAM operalors
provide in limes of emergenc
is oﬁen overfooked but rncma?éy
! and deserve a break
on generators that will provide
power fo their equipment.
ARRL Members will receive a
discounted upt‘ium on the
EU2000 or EU2000 Companion.
Please call for
ARRL Member acoum
coupon code.

FREE SHIPPH'IG
IN THE CONTIN
ﬂWATES

MAYBERRYS.COM
800-696-1745

232 Main St. Port Murray, NJ
muwmmmummm

LicHTt BEAM ANTENNA

& APFAUS, LLC

You spoke... we listened!

The LBM — 17M+20M Antenna
A small Multi-band Beam
Efficient, low loss Moxon design

Excellent performance at a
reasonable price!

Learn more: www.LightBeamAntenna.com
or call toll free in US and territories (855) 349-6442

132 July 2013

BALUN & DESIGNS
= e B3 S ania

www.balundesigns.com
Professionally built
Baluns and Ununs for all
antenna and feedline
applications.

Quality Products at
Reasonable

Prices

Custom

winding

on

request.

817-832-7197

Still Struggling With
Your 20-Year-Old
Repeater Controller?
e o= Py -

More Power, More Features
Less Money

State-of-the-Art Repeater
Controllers and Accessories
rcom

Aurora, OR 97002 (503) 678-6182

www.arcomcontrollers.com

Tennadyne

Log Periodic Antennas
www.tennadyne.com

Call or Write for FREE Catalog!

P.O. Box 352,

Alto, MI 49302 II CUbeX
Telephone: Quad Antennas
616-622-4968

www.cubex.com

HamTestOnline”

Online courses for the ham exams
»Quick way to learn — most students
pass easily after 10 study hours for
Tech, 20 for General, 30 for Extra.
»Study material, practice exams, and

a cyber-tutor, all rolled into one.

An intensely effective learning
system. Just ask our students!

»Rated 4.9 out of 5 in 100+ reviews
on eHam.net.

»100% guaranteed — you pass the
exam or get a full refund!

»Try our free trial!

www.hamtestonline.com

MT is THE Digital
Choice for Radio Professionals,
Amateurs and Hobbyists.

Explore the Specirum /

Mention you saw this ad in ST
and get an additional 3 months
sent fo your lapiop for tablef for FREE!

800-438-8 'I 55

www.monitoringtimes.com

Your Guide
ta Using
Ham Radio’s
First Language

Morse Code Operating
for Amateur Radio is your introduction
into the fascinating world of radio com-
munication by Morse code, now simply
called “CW”. It discusses how to get
started in the hobby, the advantages to
learning and using Morse code, how
to set up your station for CW and how
to adjust your Morse code key. Learn the
protocols and techniques unique to CW
operating and gain the confidence to
try out your new skills on the air!

ARRL Order No. 0004
Special ARRL Member Price!
Only $15.95* (regular $17.95)

*plus shipping and handling

A R R L The national association Ior@
AMATEUR RADIO
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 5/2013




MFJ Switching Power Supplies

Power your HF transceiver, 2 meter/440 MHz, mobile/base and accessories with
these highly reliable 15, 22, 30, 40 or 75 Amp MFJ Switching Power Supplies!
No RF hash . .. Super lightweight . . . Super small . . . Volt/Amp Meters . . .

MFJ’s adjustable voltage switching These babies are clean . . . Your bud- ME]J Power supplies are fully protected
power supplies do it all! Power your HF or  dies won’t hear any RF hash on your sig- with Over Voltage, Over-temperature and
2M/440 MHz radio and accessories. nal! Nomne in your receiver either! These Over Current protection circuits.

MFJ’s MightyLites™ are so light and super clean MightyLites™ meet all FCC MFJ MightyLites™ can be used any-
small you can carry them with one hand! Class B regulations. where in the world! They have switchable
Take them with you anywhere. Less than 35 mV peak-to-peak ripple AC input voltage and work from 85 to 135

No more picking up and hauling around  under 25 or 45 amp full load. Load regula-  VAC or 170 to 260 VAC. Replaceable fuse.
heavy, bulky supplies that can give you a tion is better than 1.5% under full load. A whisper quiet internal fan efficiently
painful backache, pulled muscle or hernia. You won’t burn up our power supplies!  cools your power supply for long life.

22 Amp Continuous 22 Amp Continuous 40 Amp Continuous 70 Amp Continuous
1.4\ : o AN

Nf‘gﬁ” - —
Lite

Ha‘tln $MFJ—412955

Radio’s o o0 B,
smallest 84

40 Amps

and lightest 22 Amp continu- 22 Amps MFJ-4225MV MFJ-4245MV
ous power supply is also its continuous, $9995 continuous, $ 1 4995 75 Amps  MFJ-4275MV
best selling! 25 Amps 45 Amps maximum

22 Amps continuous/25 Amps
max at 13.8VDC. 5-way binding
posts on front, SA quick connects
on back. 85-135/170-260 VAC
input. 2.9 lbs. 54Wx3Hx5%/:D”.

maximum. Like MFJ-4125 but
adds Volt/Amp meters, cigarette
lighter plug. Adjustable 9-15
VDC Output. 5'/sWx 4'/2Hx6D
in. Weighs 3.7 Ibs. Use 85-135

max. Adjustable 9-15 VDC out-
put. Volt/ Amp meters, cigarette
lighter plug, front 5-way binding
posts, two rear quick connects.

5.5 Ibs. 7'2Wx 4*/sHx9D inches.

and 70 Amps $24995

continuously. Adjustable volt-
age 4.0-16 VDC. Short circuit,
overload and over-temperature
protection, 10.5 Ibs. 9°/sWx5'/.-H

x9',D”. Great for Ameritron’s
ALS-500M mobile amplifier!

15 Amp Continuous

15 Amps continuous, 17
Amps max at 13.8 VDC.

Over-voltage, over-current

protection. 5-way binding

MFJ-4125P, $94.95. Adds 2-  VAC or 170-260 VAC input. Use 85-135 VAC or 170-260
pairs Anderson PowerPoles™. Replaceable fuse. VAC input. Replaceable fuse.

High Current Multiple DC Power Outlets

Power multiple Transceivers/accessories from a single DC power supply . . . Keeps
you neat, organized and safe . . .Prevents fire hazard . . . Keeps wires from tangling up
and shorting . . . Fused and RF bypassed. . . . 6 foot, 8 gauge color coded cable . . .

1A fuses installed). 0-25 VDC loltmeter.
Extra contacts, fuses. 12Wx1'/sHx2%/.D”.
MFJ-1126, $84.95. 8 outlets, each
fused, 40 Amps total. Factory installed
fuses: two 1A, three 5A, two 10A, one 25A,
one 40A. 0-25 VDC Voltmeter. Includes
extra PowerPoles®, extra fuses -- no extra
cost. 9Wx1'/:Hx2/s inches.
PowerPoles™ AND 5-Way Binding Posts
MFJ-1129, $114.95. 10 outlets each fused,
40 Amp total. 3 high-current outlets for rigs
-- 2 PowerPoles”® and one 5-way binding
post. 7 switched outlets for accessories

able fuse. 110 VAC input. 9'2-Wx6Hx9*/D in.
Free MFJ Catalog

Visit: http://www.mfjenterprises.com
or call toll-free 800-647-1800

56495

(20A max) -- 5 PowerPoles® and 2 bind-
ing posts. Fuses include (1- 40A, 2-25A,
3-10A, 3-5A, 2-1A installed). 0-25 VDC
Voltmeter. Includes extra PowerPoles®and
fuses, 12'2Wx1'/:Hx23/.D inches.
MFJ-1124, $64.95. 6 outlets each fused,
40 Amps total. 4 PowerPoles®, 2 high-
current binding posts, Installed fuses: 1-
40A, 2-25A, 2-10A, 1-5A, 1-1A. Includes
extra PowerPoles® & fuses -- no extra cost.

Versatile 5-Way Binding Posts MFJ-1118 posts. Load faulf indicator and FJ-4115
MFJ-1118, $84.95. Power two HF ~ $@ 495 A ——r A  Wo— R0 95
and/or VHF rigs and six accessories VAC input. 1'/2 Ibs. Tiny 3%:Wx2!/sHx3*/:D
from your main 12 VDC supply. v e i ily i i ]
B e volmeppY. MFI-1116 == inches fits easily in an overnlg-ht bag
pairs 35 amp 5-way binding posts, $5995 - - 130 Am PS Continuous
fused and RF bypassed for trans- - ' Li ith 19.2 Ib.Th
ceivers. Six pairs RF bypassed bind- MEJ-1112 inear wit : -Transformer
ing posts provide 15 Amps for acces- $ 4 495 This heavy-
sories. Master fuse, ON/OFF duty linearly
switch,“ON” LED. 12'/2x2%/:x2'/> in. regulated MFJ-
MFJ-1116, $59.95. 8 pairs binding ~ MFJ-1117 4035MYV has
posts, 15A total. Voltmeter, on/off switch. $6495 abolutely no RF
MFJ-1112, $44.95. 6 pairs bind- - Hash. 1t delivers
ing posts, 15 Amps total. MFJ-1128 . 30 Amps contin- sh
MFJ.-1117,‘ $64.95. Powers four 51 0495 a4 uous, 35 AmpsNo RF Hash ME-403 01y
grgrﬁcelvers slimuéte:neouflgls(xvo FIT R T — maximum from its mas- $1 4995
mps each and two a mps sive 19.2 lb. transformer.
combined). 8x2x3 inches. MEJ-1126 Front panel adjustable 1-14 VDC output
All PowerPoles™ $8495 with convenient detent at 13.8 VDC. Volt/ Amp
MFJ-1128, $104.95. 3 high-current Meters. 1% load regulation, 30 mV ripple.
outlets for transceivers. 9 switched MFJ-1129 | = v Over-voltage/current/temperature protection,
outlets for accessories. Mix & match $1 1 495 ~ LT 5-way binding posts, 2 pairs of quick-con-
included fuses as needed (one-40A, ™l A nects and a covered cigarette lighter socket
one-25A, four-10A, four-5A, three- ME-1124 n for mobile accessories. Front panel replace-

1 Year No Matter What™ warranty * 30 day money
back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: (662) 323-5869
Tech Help: (662) 323-0549

FAX:(662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices and specifications subject to change. (c) 2010 MFJ Enterprises, Inc.
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<J1_V BUDDIPOLE

!h..‘e ANTENNAS&MORE

§ Frombeaches to mountaintops, condos

toRV parks and everywhere inbetween,

the Buddipole line of portable HF
antennas and accessories is ideal for
bothnovice and expert operators alike.

We manufacture all of our antennas
using custom CNC parts and injection
molds with carequy selected materlals

We also manufacture A123 Nanophos-
phate battery packs for all portable
radios. These power packs provide
unparalleled performance in the field.

BUDDIPOLE FEATURES

Multi-band design works 9 bands
(40 meters thru 2 meters) with one set
of adjustable coils!

Rated from QRP to 250 watts PEP

Modular Design - create dozens of
different antennas with interchangeable
parts

Rotatable/Directional
Lightweight, rugged components

Rotating Arm Kit allows users to
instantly change antenna configurations

See our website for more details.
Used by Emergency Services Groups

WHAT IS THE BUDDIPOLE? throughout the world

The Buddipole™ Portable Dipole fits in your travel bag and assembles in minutes. The
Buddipole is more than an antenna, it’s a versatile system for launching your signal.
Optimized for transmit power and proven for DX work, the Buddipole is the secret
weapon used by HF portable operators all over the world.

Secure online ordering at:
www.buddipole.com

See our videos 3028 SE 59th Court, Suite 600 tel: (503) 591 8001 info@buddipole.com
www.youtube.com/buddipole Hillsboro, OR 97123 fax: (503) 214 6802

THE 57th ANNUAL “GRAND-DADDY OF THEM ALL" | AN ARRL SANCTIONED EVENT

HELBY
H/AMBEEST

AUGUST 31 & SEPTEMBER 1, 2013

CLEVELAND COUNTY FAIRGROUNDS
LOCATION: 1751 E. MARION ST (US 74 BUS.), SHELBY, NC
MANUFACTURERS | DEALERS | FLEA MARKET | CAMPING W/ FULL HOOK-UP | FORUMS & EXAMS

MORE INFO AND ORDER TICKETS ONLINE AT HTTP:/WWW.SHELBYHAMFEST.ORG
YOU DO NOT HAVE TO BE PRESENT TO WIN THE FOLLOWING PRIZES:

SANYR PRE-REGISTRATION PRIZE 1S HYGAIN TH-3MK4 HF BEAM e
SAT. MAIN PRIZE IS AMERITRON 811H
L M SUN. MAIN PRIZE IS FLEX RADIO SYSTEMS FLEX 3000 L A
S HOURLY PRIZES WILL BE ALINCO DUAL BAND HT'S il

134 July 2013



HF/VHF/UHF Transceiver

NEW IC-7100

Creating New Standards for HF Mobiles

100/100/50/35 Watts Output Power* Touch Screen with Built-in Speaker
RX: 0.03-199.999, 400-470MHz* IF-DSP Controlled Digital Features
1205 Alphanumeric Memory Channels External GPS Option
-~
| ’ - D-STAR 224

Information & Downloads
AMATEUR TOOL KIT | COMIC BOOKS | VIDEOS | WWW.ICOMAMERICA.COM
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QST QuickStats

sta-tis-tics (st-tstks) n.

1. (used with a sing. verb) The mathematics of the collection, organization, and interpretation of numerical
data, especially the analysis of population characteristics by inference from sampling.

2. (used with a pl. verb) Numerical data.

Online QuickStats Poll Results for April 3 through May 7, 2013.
Get on the web and vote today at www.arrl.org/quickstats!

Where is your primary HF vertical
antenna installed?

m At ground level 27%
= Above ground on a pole or mast 15%
= On or near a roof 8%

= On a balcony or deck 3%

= On a tower 5%

m Other location 5%

= | don't own a vertical antenna 37%

What is your
favorite voice mode?

nssB 71% =am 1%
srm 14% = pigitat 6%

= | don't operate voice 8%

How long has it been since you’ve used Ohm’s Law to help de5|gn a circuit or
solve a problem?

= Within the past week 24%
= Within the past month 23%
m At least once in the past year 22%

u It has been several years 20%

u Never 11A)

Does your home antenna system include
any type of lightning protection?
x Yes 62%
=No 34%
= | don't have an
antenna system at home 4 A)

July 2013



Send your voice to the world with a mobile radio.

Work a D-STAR repeater and you're tied in to worldwide communications,

| #

whether you're using a D-STAR mobile o
IC—2820H
FEATURE-RICH 2m + 70cm MOBILE - O}]Uu.\t GP

advanced digital communication with D-STAR transceivers.
I3/ optional |

® RAI 110-9049.990, 1
R7E_EA

Digital Voibé/GPS (Optional UT-123 Reql]ired)
e Low Speed Data (Optional OPC-1529R Required)

} E.:: :E twww.icomamerica.com/amateur/DSTAR
=am®®)  for details about free software
ENTRY-CLASS 2m + 70cm DIGITAL MOBILE GO DIGITAL ON 23cm IC—92AD
PI7Y ready| D-STAR TS 2m + 70cm MILITARY RUGGED

- AND SUBMERSIBLE

¢ 50/15/5 Watt VHF/UHF
e FM, AM (Receive only), DV
\ ¢ RX: 118-999.99MHz*

¢ 1052 Alphanumeric
Memory Channels

¢ 10 Watt on 23cm (FM, DV, DD)
¢ RX: 1240-1300MHz*

¢ 100 Alphanumeric
Memory Channels

¢ USB Rig Control, Ethernet
Plug for DD

¢ Black Box Operation

* Free Programming Software!

twww.icomamerica.com/amateur/DSTAR

for details about free software ¢ Remote Control Head, Remote

Speaker and Cables Included
¢ PC Software Included

PN NEWEI:B=51A D-sTAR 22
/‘:-/

_2m + 70cm VHF/UHF DUAL BAND PORTABLE

\ * 2m + 70cm FM Analog & Digital*
¢ 5/2.5/1.0/0.5/0.1 Watt Output

2 ® Q  °Rx:88-174,380-479MHz + AM Broadcast" ) * 5/2.5/0.5/0.1 Watt Output
\ % s « Repeater Directory (Near Repeater) % RX:400-479MHz
\ ; | 1252 Alphanumeric
2% _ e 13(.)4 Alphanumerlf: Memory Channels : - Memory Channels
== e Built-in GPS Receiver « Built-in GPS Receiver

¢ |PX7 Submersible

Information & Downloads

AMATEUR TOOL KIT | COMIC BOOKS | VIDEOS | WWW.ICOMAMERICA.COM
Electronic advertisements feature active links for each radio.

ID-31A
UHF/70cm + D-STAR

D PRS"

IC—80AD 2m + 70cm DUALCBANDER

D-STAR

® 5/2.5/0.5/0.1 Watt VHF/UHF

¢ FM, FM-N, AM (Receive only),
WFM (Receive only), DV

* RX: 0.495-999.990MHz*

¢ 1052 Alphanumeric
Memory Channels

e Li-ion Battery
* Free Programming Software!

D-STAR

¢ 5/2.5/0.5/0.1 Watt Output

* RX: 0.495-999.990,
118-174, 350-470MHz*

¢ 1304 Alphanumeric
Memory Channels

e Optional GPS Speaker Mic
(HM-175GPS)

¢ |PX7 Submersible

D-STAR

¢ |[PX7 Submersible

Official Amateur Radio Transceiver Supplier

*Frequency specs may vary. Refer to owner’'s manual for exact frequency specs.
©2013 Icom America Inc. The Icom logo is a registered trademark of Icom Inc.
The D-PRS logo is a trademark of Icom Inc. All specifications are subject to
change without notice or obligation. 30840b

)\
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() Visit Us At a Hamfest Soon! See

Q“leS llver the Schedule On Our Web Site
www.qsradio.com

Rad

e

Great New Items!

PWR-Blok™
4-6-8-10-12 Outlet
Powerpole Splitters

e

The Ultimate
Powerpole and Coax
Prep, Strip & Crimp Kit
Full-cycle ratchet crimper wit
Andy-Crimp Pro™ die set, two
coax die sets, coax strippers,
wire strippers, and coax cutter
in a sturdy ABS case. Crimps 1
-30-45-50-75A Powerpoles,
Molex, insulated and non-
insulated terminals, LMR-400,
9913, RG-8, RG-213, RG-8X, RG
58, RG-316, RG-174 and more.
High quality Type N, PL-259,
Mini-UHF, BNC, TNC and SMA
connectors are always in stock

Andy-Crimp Pro™

15-30- 45 50-75 Amp Powerpoles
And Many Other Connectors

On Sale $49.73

Fused Powerpo
Cables

Many Types
Available

] a wide variety of high quality,
. '-;i ‘ loss coax to meet your neec
DC Power

Cables & Plugs
for Most Rig

And Neither Are Cheap Connectc

You spent good money on your radio. Don’t blow i
substandard connectors and adapters. Our high q
parts ensure reliability and dependability.

ate threshold
R q | New It

T —————————— | —
RED GREEN BLUE Compy
Bate Srce Drn 4| D Analyz

Quicksilver Radio Products
Sign up on our Web Site for your free newsletter
Ham Radio news, articles, and special discounts

We Have More Powerpole
Stuff Than Anybody!

And we sell only genuine
Anderson Powerpoles.
No Chinese copies here!




atiomOP-DES Yagls

InHoVAR

Be Loud for the Sporadic-E Season!

e

+ Patented design yields high gain‘and great patiern

+ Direct 50-Ohm feed: no lossy matching

» Super quiet on receive due to enhanced 4*

suppression
» Very flat SW

of entire rear “bubble”

R curve and broadband pattern integrity

* HF and 6-meter models available -_;-;"

Info on OP-DES and LFA Yagis and our full line of HF, VHF and UHF antennas is at www.InnovAntennas.us (North & South America)
and www.InnovAntennas.com (Europe and ROW). Toll Free: (US) 888-998-8541 - (UK) (0)800 0124 205

Great Selection of
IF Filters for your

iNnternational radio

FI'-817/ND FT-857/D
and FT-897 /D Radios!

Performance Products for Your Radio!

sales@inrad.net
www.inrad.net

PO Box 2110

Aptos, CA 95001

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

WAVECOMoe HF/VHF/UHF Decoder
Professional decoder, more than 250
Protocols/ Decoder/ Demodulators, Analyzer,
Classifier, Code Check, etc.. W-CODE, W-
PCle/PCI-LAN, W-Classifier, etc.

COMPUTER INT’L, St. Johns, MI 48879
www.wavecomusa.com

Texas
Antennas

]2 L.L.C

P.O. Box 1293
Bridgeport Texas 76426
Phone: 940-683-8371
Fax: 940-683-83B7
Force1i2.sales@texasantennas.com

E!ectromc Products‘ —

USING YOUR

R
METER
N
m-ﬁ ul E-‘u
-~ Teach yourself

- the correct use of
5 your multitester.
Book explains
fundamental
- concepts of

T - electricity
wOM B BYH ml.rﬂnﬂll lncludlng
conventional
and electron current and series
and parallel circuits. It teaches how
analog and digital meters work and
tells you what the voltage, current

WORLDWIDE
LISTENING
GUIDE

John Figliozzi’s
brand new,
expanded 5th
Edition Worldwide
Listening Guide
explains radio

and, resistance measurements mean.

listening in all
of today’s formats — “live,” on-
demand, WiFi, podcast, terrestrial,
satellite, internet, digital and, of
course, AM, FM and SW. Includes
a comprehensive program guide
to what can be heard how, when

Circuits & Projects MINI-1 $12.95
Then it provides fully-illustrated, and where. Link to WWLG website Vol. 2: Science & Communication
step-by-step instruction on using keeps you up-to-date on program C'o t &C Ifr ce cxLommumnica MOINIS 2 $129
your meter in practical applications schedule changes. Spiral bound to ireuits ojects i 9
in the home, workshop, automotive  open in a flat, easy-to-use format. Vol. 3: Electronic Sensor Circuits
and other settings. An excellent WwLG $2495 & Projects MINI-3 $12.95
learning tool and reference for the Vol. 4: Electronic Formulas, Symbols
hobbyist and ham. METR $24.95 & Circuits MINI-4 $12.95

Order today from W5Y1: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.0. Box 200065 Arlington, TX 76006-0065 Mention this ad for a free gift. QsT

NOTEBOOKS

These Mims classics
g teach you hands-on
electronics! Study
and build 100s of
practical circuits and
fun projects. Each

=——— volume contains
several of his famous Mini
Notebooks. Terrific ideas for science
fair projects and a great way to learn
about electronics! Useful reference
guides for your workbench!

Vol. 1: Timer, Op Amp, & Optoelectronic

July 2013 139



Made Easy
CAROIINA WINDOMS® - The best simple wire antenna yet!
1.5 kW CW/SSB, 6m 200 W, low takeoff angle, use your tuner

CW 80

CW Short 80 80-10 m in just 84 or 100 feet

CW 40  40-6m, 66’ long Used to set 2 world records

CW 40 Compact™ 40-6m, 34’ Fits almost anywhere

CW 40 AV Compact™ Special Attic version 40-6m

SuperLoop 80™  80-10m, 116’ long, exceptional

G5RV Plus 80-10m, 102’ w/ high pwr balun

$175

$79 95
Visit us

at booths 2

Current Baluns

B1-2K+ 1:1 2 kW SSB 80-6m

B1-5K+ 1:1 5kW SSB 160-6m Precision
Y1-5K+ 1:1 5 kW SSB 160-6m Yagi Balun™ $56.9
B4-2KX 4:1 2 kW SSB 160-10m Precision $64.9

RFI Quick Fix
Line Isolators™ The T-4 and T-4G have very high
isolation factors for really tough RFland RFfeedback
problems. The T-4G has a built-in ground strap for
direct Line Isolator grounding and improved isolation.
Before coax enters Xour shack, stray RF is shunted to
ground. InstallaT-4 atyour transmltteroutputand
another at the output of your linear amplifier.

RADIO WORKE

w  Low Prices, Top Quality

80-6m, 132’ long. You’ll make a big signal $1397
$169¢
$1399
$149%
$15995

$39.95
$54.95

PL-259ST Silver-Teflon
Coax and Cable prices by the foot ~ <100°/100'+
RG-213+ Premium, 97% shield, lIA jacket 89¢/79¢
9096 Extra Flex Same specs as 9913, flexible 90¢/80¢,
SALE RG-8X Made to Mil Spec Top Quality 42¢/37¢
RG-8X 100" PL-259 Connectors installed + strain relief $46

4 CAROLINA WINDOM® 80

—
a 80-6 m (use tuner) k. s15995 Sale $13 97 #
1500 w 80-10m 200w 6m See our website for full produet details

u CAROLINA WINDOM®80 Compact™

I4 732 (ome
89 40, 20 171512106m

Special $2.19

) ke, $169.95

CAROLINA WINDOM® 160
First time it's been on sale
A big antenna that makes a very big signal,

160-6m Ren, $189.98 ' 69. 7 details at

website

Antenna Support Rope

Black Dacron®, UV protected
3/16” 750# test antenna support rope 200’ hank $28
1/4” 1200# test - this is strong! Use in trees  30¢/ft
Kevlar 075" Dacron jacket 500# test $23/200’ spool

Line Isolators™ have Silver + Teflon SO-239 input and
output connectors. T-4 & T-4G rated 160-10m, 2 kW+
T-4  The Standard - High Isolation 160m-10m  $47.95
T-4G Higher Isolation with direct ground path $53.95
T-4G+Same as T-4G but covers 160m - 6 m $56.95

T-4-500 Line Isolator™ 1/4 size - same isolation as

the T-4. Convenient size. Rated 500 W CW/SSB. $41.95
Ferrite Snap-on Cores - 1/4” i.d. (RG-8X) $2.50 ea
.41”(RG-213) $4.00 each. #31 mix for HF and VHF

Order Hotline (800) 280-8327

FAX (757) 483-1873
Box 6159, Portsmouth, VA 23703

Web Store, Website, Complete
information and Catalog are on line,

www.radioworks.com " Take a look!
VISA and MC welcome. Add shipping. See Web Store

for estimate.

Prices subject to change. /

MICROCONTROLLER KITS
: LEARN

ATRIA Technologies Inc
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THE HF EQUATION FOR SUCCESS
FSOTRON (}'-1

Antennas for 160 - 6 meters
NO CLUMSY AND UNSIGHTLY WIRES
Great Performance * Easy Installation
www.isotronantennas.com
wdOeja@isotronantennas.com

successtul 719-687-0650 ¢4
Since 1980 BILAL COMPANY Friendly
137 Manchester Dr. « Florissant, CO 80816

. GA Antenna’s 25th Annjyg

Providing 25 years of dedication
to performance, quality, and
prompt service

TITAN DX

All Natural
No tuner required
No radials
No traps

4

Fnr Mole

10m, 12m, 15m, 17m,
20m, 30m, 40m & 80m

Hcap

ANTENNA PRODUCTS, INC.

To Order
Please
Contact Us

99 North Willow St. = Fellsmere, FL 32948
772-571-9922 = www.gapantenna.com

Radio Science
for the icilo Amateur

Radio Science
for the Radio Amateur

Ham Radio and The Pursuit of
Scientific Exploration and Discovery

You can contribute to big science as a radio
amateur! Regardless of your experience
and resources, as a ham radio operator you
have what it takes to make a meaningful
contribution to science and technology.
Radio Science for the Radio Amateur
explores and explains the often profound
differences between science and technol-
ogy, and dispels the notion that we know all
there is to know about radio. Using a fresh,
playful approach, Author Eric Nichols,
KL7AJ, will guide you through some of the
most fascinating “nooks and crannies” of the
radio universe. Along the way, you'll find out
how solving long-standing mysteries of
radio, of which there are still many, doesn’t
require expensive hardware, but merely a
scientific mindset and attention to detail.

Includes:

= Fundamentals ‘of Plasma Phsics as
these apply to radio propagation

= Weird phenomena such as Long
Delayed Echoes (LDEs), Parametncall{ﬁ‘
Amplified Radio Events (PARES),
Sudden lonospheric Disturbances
(SIDs), and Stimulated Electromagnetic
Emission (SEE)

= Amateur Radio detection of High
Energy Particles

= Using your computer.sound card for
data acquisition

= Synthetic Aperture and othe'r distrib-
uted methods for.the radio amateur

.# Using APRS for Radic Science

ARRL Order No. 3381
Special ARRL Member Price!
Only $24.95* (regular $27.95)

*plus shipping and handling

A R R L The national association for
AMATEUR RADIO®
SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 1-888-277-5289 (US)

QST 4/2013



R&L Electronics

1315 Maple Ave HAMilton, Oh 45011 - -
ndicom salese CFasrssenssrs . (800)221-7735

http://randl.com sales@randl.com

6m—80m Vertical 1'_-1-c1-pm}|
No Radials

JTV680 w | — o
Specifications: 45 Amp Power Supply
Transmit. 3.5-67 MHz, Receive: 1.8-90 MHz, Impedance: 50 JTPS45 13.8 VDC, adjustable 9-15VDC, 45 Amp Surge, 40 Amp Continuous,
é’hms' ?”?XS%;V;;- 550 Vtvstt;é';"a’t‘ ;‘ﬂ'/”‘?' rar:mg.lao “{'P.H’_ LED back lights, Light Weight, only 8.8 Ibs!, Compact, only 8 7/8" x 4 1/2" x 8
onnec o1r1. Py . err:g .R d.e? ) Nz nches, d ast size. 1/2", Five way binding post for high current radios, Cigarette Lighter Socket for
4= 1" Inches, Radials: Not require mobile accessories, Quick connectors for low current accessories, Over voltage

protection, Over current protection, Automatic shut down on fault load, Lighted
JTSEAL1 si Dual Meters: Volt meter and amp meter monitor load continuously, Quiet inter-
Single roll of WIDE nal cooling fan with "fan on" LED, Switchable AC input voltage, 110 or 220VAC

e seal weather proofing material also

Win one of these 3 radios!

$3.95
Go to www.randl.com to enter

For 12 weeks, from May 27, 2013 to August 18, 2013 we will be giving away
a radio a week. 4—FT1900R, 4—FT2900R and 4—FT250R
FT1900R FT2900R FT250R

The ruggedly FT-2900R 75 Watt _ 5-WATT 144 MHz HANDHELD
built yet compact Heavy-Duty The FT-250R 2-meter handheld

new FT1900R 144 MHz FM D has exceptional receiver perform-

'Ili===:1=q=====-=;=i=a

2m transceiver Transceiver. High | ance. Built to withstand the rigors

brings you power output with of outdoor use, the FT-250R is

Yaesu's legen- No Cooling Fan _ constructed inside a die-cast

dary mechanical Needed, a huge, | aluminum housing, with a large,

toughness along easy-to-read | high-output speaker delivering
with outstanding receiver performance and display, and one-touch WIRES™ Internet Linking =% 700 mW of Loud Audio for outside

55 watts with crisp, clean audio that will get your Access capability are yours with the rugged field environments.
message through! new FT-2900R!

Rules: 1 radio will be given away each week from May 27, 2013 to August 18, 2013. Only 1 entry per week per person. Winner may pick up prize at 1315 Maple Ave,
Hamilton, Ohio 45011 or R&L Electronics Inc will ship the prize at no charge. Must be in the United States to be eligible. We reserve the right to cancel this program
at any time. You may only win 1 radio every 90 days. R&L Electronics Inc is not responsible for any technical problems limiting entries |E: website outages, internet
outage, computer issues. Entry period will be from 12:00:01 am Monday till midnight Sunday eastern standard time. Winner will be randomly selected on the
following Wednesday. Must be over 18 years of age. Not valid where prohibited by law. We reserve the right to publish the winning names. Duplicate entries will be Th = d’ ~ >
deleted. Employees of R&L Electronics Inc are not eligible to enter. Not eligible to win if you have a past due invoice with R&L Electronics Inc. = r .




CABLE X-PERI'S INC.

Connecting You to the Wor!d

WORLDWIDE DISTRIBUTION

Private labeling at no charge.

FOR PREMIUM

ELECTRICAL

PERFORMANCE FROM

YOUR EQUIPMENT

We take great pride in our work!

Gustom or Ready-Made
Goaxial Assemblies

Visit us on-line for cable selection and great prices.
~- Made in the USA - Serving You Since 1989 -

Limited Time - FREE Shipping on Orders of $50 or more.
Please mention this offer when ordering.

www.CableXperts.com

Create Your Own Rigs!

YoulqHY|

MNEW! TJ2B 4 Band SSB Tize
Handheld Transcelver Kit '
-E&S controlled, Minature LCD display

FG-01 Antenna Analyzer
L 1%{ automaltic anienna analyzer
unit, tesled and ready to use

Pﬂﬂlﬂl d Il o
L BHign, oas!
= Colorful display with 4 %ﬂ.ﬂﬂﬂ
= SWR and impadanca scan curée
Youkits HB1B 4 Band
QRP CW Transceiver
= Assambled unit, tested and
ready to use .
= 4 amateur bands in ona rig, no module neaded
" TX : 3.5-4MHz, 7.0-7 3Mhz, 10.1-10,
1 mldnnu 1?! ?‘gﬁﬂ SSB, CW
z
= IF fitor acjistabla: 400Kz - SKre
= Dulput: 12V 3-4W, 'IB BV 4-5W
LS Distrubutor: TEN-TEC, Inc., 1185 Dolly Partan Parkway,
Saviarville, TN 37862, 1-800-833-7373
Canadian Distributon Durham Radio Sales.
10-1380 Hopkins $t., Whithy, ON L1NZC3, 1.888-426-1688
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BALUN KITS

1:1 Current Balun Kits. Beads slip over the
cable, shrink tubing holds them in place. Full
legal power. 3.5-1000 MHz. Use two for 160M,
BA-8 fits 1/2" coax.........§18.95
BA-56 fits 1/4" coax.........§9.95

RF Interference Kit RFl......$35.00
4:1 Balun Kit 1500-watts

$32.50
VA 488 S&H (for total order) Tax In Callf, | &

€ PALOMAR

BOX 27713 SAN DIEGO CA 92198
TEL: 760-747-3343 FAX: 858-524-6879
email: info@Palomar-Engineers.com
www.Palomar-Engineers.com

800-727-WIRE (9473)

Still, after 28 years, The “Keywords” for “Certified
Quality” Wire, Cable, Connectors, Accessories,and
Service. See it all at www.thewireman.com
Tech Help 864-895-4195 or N8UG @thewireman.com
SOUTHWEST US? Call 405-745-WIRE (9473) For
TOP WIREMAN dealer CLEAR SIGNAL PRODUCTS
Wwww.coaxman.com or wire@coaxman.com

Celebrate
75 Years of W1AW

The world’s most famous
station turns 75 in September.
Celebrate this milestone with a stylish
t-shirt, commemorative challenge coin
and pin. A great way to show off your
support for 75 years of W1AW.

For more informaiton and to place
an order visit www.arrl.org/shop.

= W1AW Shirt
Order N0.9885.........cceoeeevveeene Only $14.95
= W1AW Challenge Coin
Order N0.3895........ccocoeuevreenenins Only $9.95
= W1AW Pin
f’ Order No.9913 Only $4.00

A

ww.SWQPMYRigiﬁc}m

All-Rig, VCA-Coble, Mobile Seporation Kit

Swap rigs without ever changing cables.

£ __

Support W1AW!
$5 from every shirt purchased and 100%
of the pin proceeds goes directly to the
W1AW Endowment Fund.

A R R L The national association far@

AMATEUR RADIO
SHOP DIRECT or call for a dealer near-you.
ONLINE WWW.ARRL.ORG/SHOP

ORDER TOLL-FREE 1-888-277-5289 (US)

QST 6/2013



NEW!

Spectrum Analyzer,

Our new analyzer with all-digital
IF technology redefines the

product category!

® 9 kHz to 1.5 GHz Frequency Range

e Typical -135 dBm Displayed Average
Noise Level (DANL)

¢ -80 dBc/Hz @10 kHz offset Phase Noise

* Total Amplitude Uncertainty <1.5 dB

¢ 100 Hz Minimum Resolution Bandwidth (RBW)

Get a Spectrum Analyzer

at oscilloscope prices!

-

e,

Starting at

31,295

Before your next compliance test, check out the DSAS8IS...
save one trip to the compliance lab and it pays for itself!

wouLODENe Y

4

RIGOL

Beyond Measure

RigolAnalyzer.com

 Superior Quality Soldering Tools

FX-951

HIGH PERFORMANCE
SOLDERING STATION
* Digital temperature display
* Superior heat transfer

* Fast thermal recovery

* 400°- 840°F (200°- 450°C)
* Low temperature alarm

* Sleep mode for longer tip life -~ '

* Ergonomic, handpiece
* Ceramic heater =
For complete information, visit #dé}éo &S’-F?. cammT f HAKD

/F

TEMP-ADJUSMBLE
SOLDERING IRQN

* Electronic “closed loop” control

* 464°-1004°F (240°- 540°C)

* Ceramic heating element

* Lightweight (2.40z w/o cord)»

* Extra long 3-plug, 6 ft.cord

* UL/ICSA Approved

5T, DIGITAL
SOLDERING STATION
* Digital display (°F or °C)
* Adjustable temperature
* 120°-899°F (50°- 480°C)
* Idle temp within 1.8°F (1°C)

July 2013
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NATIONAL RF, INC.
STEALTH 9310
AUTOTUNE WHIP HF MOBILE

Continuous 1.8 to 30 MHz Coverage
125 W PEP CW, 200W PEP SSB
+10.5 sec. Fast Automatic Tuning
+ §ypical VSWR 1.3:1 or Less

+ Rugged yet Sleek Design
Xbmersible to 1 meter for 30 minutes
jlt to MIL-STD-810F and MIL-STD-461
patible with All HF Transceivers

ar Limited Warranty

National RF is pleased
to announce its NEW...

- Type NLF-2
_— i ' Low Frequency

i Amplifier and
<3 Loop Antenna
System

Designed for operation on 135 KHz, the
160-190 KHz “Lowfer” band, the 500 KHz
experimental band, broadcast and 160 meter
bands the NLF-2 utilizes two 15 inch plug-in ferrite
antennas, an adjustable gain amplifier, and an
output attenuator, making it
- compatible with virtually any receiver!

Ideal for nulling out noise and
digging out the signal!”

Visit Our Site for Complete Info!
7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

858-565-1319 FAX 858-571-5909

T 18

apro| Adaptive Matching

| Mgorithm mapicly ensures
AF Power ls converied into
cenprolling Hi-L3 Vartsrep |
Matching Metworks., Tuned
o IO fraquencies. shicn
Intalligently adjusted if garr-unding ©
Py change

www.NationalRF.com

Ham radio & technology
for people with
disabilities

Indestructib

Ken studied with the Handihams, earned his license, and is now a
volunteer instructor. He knows that blind-adapted study
materials and radio camp sessions help people who are blind or
have disabilities to learn & grow in ham radio.

Don't let a disability keep you off the air!
Courage Handiham System
3915 Golden Valley Road
Golden Valley, MN 55422

PC Aided Setup

= Call Toll-Free
i 866-426-3442

www.handiham.org

From Klingenfuss

Publications
Available from ARRL!

o o J ; - ! 2013 Shortwave
e . - PO | ooy cvise

Distributed in USA by Continental Wireless [nc.
Dallas TX, TF: 800-527-2000
Emall: sales@entlwire.co

Clearly arranged
frequency and
schedule tables for
worldwide broadcast
and utility radio
stations.

ARRL Order No. 0024

- - - ONLY $59.95*
Fully Automatic Solid State Amplifiers
o ¥ 2013 Super Frequency
— Amplifiers with a FhD! — List on CD-ROM
——— = 19th Edition
g ¢ v More than 40,000 entries cover all broadcast
and utility stations on shortwave—from 0 to

30 MHz! Hundreds of fascinating new digital
data decoder screenshots!

ARRL Order No. 0050

ONLY $44.95*
SPE EXPERT 1K-FA SPE EXPERT 2K-FA
160 thru 6 Meter Coverage = Built-in, Dual Power Supply = Embedded Antenna Tuner = SOZR JERsRPR g and handling ]
Multiple Antenna Output Ports -Amnvg:geming E%n Break-in = Light Weight = Small Footprint TODAY!

www.expertampsusa.com

E-Mail: contact@expertampsusa.com = Telephone: (281) 682-6093
Expert Amps USA * 3311 Hilton Head Court * Missouri City, TX 77459
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Serving you with over 250 years of
Hampnos Radio aﬁrfenue Your EDJ:% Place.

Universal Inc. Lentini Austin Amateur  Radio City, Inc. Associzted Radio
6830 M&m}( Communications, inc.  Radio 2663 Foad | Consar

Amencan County 8012
Reynoldsburg. Chin 43068 221 Chritian Lane - UnitA 5325 Mounds View, MN 55112 Owerand Park, K3 56204
wwnunivarsal-radiocom  Bariin, CT 06037 Austin, Taxas TAT23  www.radioinc.com www associaledradia.com
BO0-431-2938 Wi lantricomm oom wwhaaradocom  BO0-426-2881 BO0-487-1457

BO0-568-0908 BO0-223-2504

— Wouxun and Anytone Mobiles —

A4 povis ﬂm Fronl
o gt T
‘eompliant, FCC cortified

MEW! Wousun TYT TH-UVF1A Dual
Sy S Mt T4 148 Ntz VHELTI)
o Ve 430 450 Mz '

4 Mamary LHF( , 136174 &
;ﬂ channais :.h“? .:l‘l;ilx, o
FCC 2013 narrowband 2013 nm'r!nn:':l;nd
compliant, Fraque complia memory

lity: 2. E -:Mnmu.'am numane
e e
" P 65, antanna U_-Dﬂmw
Standard SMA antanna FCC Cartifiad
connector
FCC Certified

Power Supplies from QJE

QJE PS50EWIII

S0Amp Swilching Power Supply
13.8 VDC at 40 amps continuous,
Adjustable output voltage from
9to 15 VDC

Surmen Max-1
Antenna Biack
80239
MHow in Black
and Natural .
|t |
VSWR: <15 Langth (M): 0.92 Anfenna 1441490 MHz
Length (M): 0.82 Waeight(g]: 135 (MHz): Z johms): 50
el 13 o ' N e 1o
g Max Power|(W):
I PL.289 , 150 L-:gﬂ:bmdfm
l V.SWR: <15 Vieight: 429
Length (M): SMA or BNC
KY-68 Lo4
1 o
5 Caolor: Chrome :
Weight: 168g PL-258

) TOKYO HY-POWER
THP HF Solid State
Amps and Tuners

HL-550Fx

600W HF/50MHz Linear

Light weight power amp, ideal for
DXpedition. Includes switch mode power
supply compatible with wide AC line range
of 100-250V, auto selected.

- ‘-‘—

HL-2.5KFx

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.

HC-200ATF ;

HF/50 MHz

Band Remote
Automatic 200W
Antenna Tuner
Connect directly to

4 pin tuner socket of ICOM
radios. Or add HTC-200ATF
controller to connect to any HF radios.

HC-1500AT

HF/50 MHz
1.5kW Auto Antenna Tuner

Auto band set feature
when combined with
HL-1.5KFX, and
HL-2.5KFX (Manual
band set available
as well)

~ Multiple channel
B divided preset positioning
system for speed tuning!

Visit Our NEW Website:
www.tokyohypower.com

Exclusively L

available from @Lﬁ% i

Ham Radio Outlet —+~
www.hamradio.com

TOKYO HY-POWER LABS., INC. — USA
6046 FM2920 Rd. Suite 133

Spring, Texas 77379-2542

USA Factory Support Tel: 713-818-4544
USA Factory Email: thpsupport@airmail.net

TOKYO HY-POWER LABS., INC. - JAPAN
1-1 Hatanaka 3chome,

Niiza Saitama 352-0012

Phone: +81 (48) 481-1211

FAX: +81 (48) 479-6949

e-mail: info@thp.co.jp
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ARRL License Manuals

Bundled with Practice Exam Software!

ARRL’s popular license manuals are better than ever!

Each book includes the ARRL Exam Review CD-ROM. Use the software

with your book to review the study material. Take randomly-generated practice
exams using questions from the actual examination question pool. Additional
features allow you to print sample exams...as many as you like. ARRL Exam
Review tracks your progress, giving you the feedback you need to fine-tune
your studies. You won’t have any surprises on exam day!

Get your FIRST ham radio license!

The ARRL Ham Radio License Manual—Second Edition
Let ARRL guide you as you get started in Amateur Radio—as you select
your equipment, set-up your first station and make your first radio contact.

» Easy-to-understand “bite-sized” sections. Pass the 35-question
Technician Class exam.

* Includes the latest question pool with answer key,
for use through June 30, 2014.

« Software included featuring the ARRL Exam Review CD-ROM.

 Designed for self-study and classroom use. Intended
for all newcomers, instructors and schoolteachers.

ARRL Order No. 0977

Upgrade and enjoy more frequency privileges!

The ARRL General Class License Manual—Seventh Edition
Upgrade to General and experience the thrill of worldwide communications!

 Pass the 35-question General Class exam.

 All the Exam Questions with Answer Key, for use through
June 30, 2015.

» Software included featuring the ARRL Exam Review CD-ROM.
* Detailed explanations for all questions, including FCC rules.
ARRL Order No. 8119

I Lu:ense Manual

Achieve the highest level of Amateur Radio licensing!

The ARRL Extra Class License Manual—Tenth Edition
Complete the journey to the top and enjoy all the operating privileges that
come with earning your Amateur Extra Class license.

 Pass the 50-question Extra Class exam.

 All the Exam Questions with Answer Key, for use through June 30, 2016.
» Software included featuring the ARRL Exam Review CD-ROM.

* Detailed explanations for all questions, including FCC rules.

ARRL Order No. 5170

Book and CD-ROM
Only $29.95 /ea.
Order Today!

*Shipping and Handling charges apply. Sales Tax is required
for orders shipped to CT, VA, and Canada. Prices and product
availability are subject to change without notice.

The national association for
A RR L Avareur rapic®

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 1-888-277-5289 (US) QST 3/2013
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Available at: ¢ HRO
+ Universal Radio ¢ Radio City
¢ AES + R&L Electronics

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

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

M Real FSK and high-speed keyboard CW
New Lower SC + DSP Upgrade Combo Pricing!

As Always-
Upgrade any PK-232 ever made
to the PK-232SC!

Customize your PK-232 with our complete line
of upgrades and accessories.

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

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

The incredible and unique PK-232SC again ex-
pands its role in your radio station. Now it con-
nects to your computer with a single USB cable

- no audio cables, no RS-232 cables! It has a
built-in USB sound card with isolated audio 1/0 to
your radio to prevent ground loops. The new logic
level and RS-232 rig control is optically isolated
for your Icom CI-V, Yaesu CAT, Kenwood and
other radios. Now it has a new DTR PTT option
for legacy sound card software and radios. You
never have enough downstream USB ports so we
even added a pair for that new radio with USB rig
control and other accessories.

Need Software? Check the new Ham Radio Deluxe & Radio Operating Center bundle!
Optimized for the PK-232SC and other Timewave/AEA TNCs www.ham-radio-deluxe.com

Signal Processing, Antenna Analysis, Noise Cancelling

W DSP-599zx Audio Signal Processor*

Noise Reduction, precision highpass, lowpass,
bandpass & notch filtering for audio, CW & data.

Il TZ-900 Antenna Analyzer

Sweep and analyze antennas in seconds. Zoom,
Compare & Store Data. Sunlight-visible color graphics,
handheld, rechargable batteries, no computer required.

Bl ANC-4 Antenna Noise Canceller see & pear a demo on YouTube!

Kill Noise before it reaches your receiver!
Great for supressing power line noise, plasma TV

Now shipping with new
bigger & brighter display!

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

noise & many other local electrical noises.

HamLink™ USB Rig Control & PTT/FSK TNC & Multimode Data Controller

B HamLinkUSB™ Rig Control Plus
C-IV, CAT, RTS (PTT, FSK or CW) for sound card software

Perfect for HRD owners with simple sound card adapters

H PK-232 RS-232-t0-USB Adapter*
Use the PK-232 or older TNC with your new computer!

W PK-96/100 TNC - 1200/9600 Packet*

Available with USB or RS-232

B DSP-232+ Multimode Data Controller*

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

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

www.timewave.com
sales@timewave.com

23 Empire Drive
St. Paul, MN 55103 USA

651-489-5080
Fax 651-489-5066

YouTube is © 2012 YouTube, LLC



Nothing But Performance

The TS-590S

T T SRR T P W

Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
section sports IMD (intermodulation distortion) characteristics that are on par with those "top of the line"
transceivers, not to mention having the best dynamic range in its class when handling unwanted, adjacent
off-frequency signals.*

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

¢ 2 Color LCD

E NWO O D Customer Support: (310) 639-4200 . - j ;E
Fax: (310) 537-8235 Scan with your phone to www.kenwoodusa.com

download TS-5908S brochure.
* For 1.8/3.5/7/14/21 MHz Amateur bands, when receiving in CW/FSK/SSB modes, down conversion is automatically selected if the final passband is 2.7KHz or less.

'.I"r
|

i



HAMMOND
MANUFACTURING -

Visit our web site for technical data, drawings, PDF catalogs
and a list of stocking distributors.

Audio, B+, Filament & Power
Transformers & Inductors

Racks, Rack Cabinets
& Accessories

Plastic, Die-cast & Metal Enclosures
Aluminum & Steel Chassis

WWW. hammondmfg com

Canada
Tel:(519) 822-2960 Fax:(519) B22-0715

Tel: (T1B]ﬁﬂﬁ-?ﬂ30 Fa:t (7168) 630-7042

, Tactical Radio Carrier
ARRL’s Visa

® Protect
Signature® Card * Package
Apply Today! * Deploy
www.arrl.org/visa * Stackable

~—_J www.tac-comm.com

(585) 217-9093

N (ReeN HeroN ENGINEERING LLC

www.greenheronengineering.com info@greenheronengineering.com

GH Everyware Wireless Cable

Allows shared IP access to your rotors,
antenna relays and serial devices

Eliminates control boxes and cables to
relay and serial
devices, up to 1 mile

Create your own on-
screen controls using
existing computer for
display and network
routing

Embedded USB eliminates the need for
computer RS-232 ports

Reasonably priced base and remote
modules allow flexible configurations

RT-21 DIGITAL ROTOR CONTROLLER

Unmatched Performance for ANY Rotor

“Point-and-Shoot” preset, USB and RS-232 control,
manual push buttons

Effective ramp up/down reduces stress on tower
and antennas

Soft Limits support side mount or extended travel
with quickest rotate to heading

Master/slave for stacked arrays

Advanced features not found anywhere else

An HF RigYou Really Can Take
Anywhere! The Elecraft KX| is a
backpacker’s dream:an ultra-light, multi-

band CWV station with internal battery and
automatic antenna tuner. But it’s also the
perfect rig for shorter hikes, emergency
use, and just plain fun.The top-mounted
controls and plug-in paddle are ideal for
beach chair, picnic table, or trail-side
operation.You can use the KX| standing
up, or even while relaxing in bed. (Turn

on the logbook lamp and work some

night-time DX!) S
@2 “visa

See our web site
ELECRAFT®

for details.
Elecraft is a registered trademark of Elecraft, Inc.

www.elecraft.com ¢ (831) 763-421 |
sales@elecraft.com
PO.Box 69,Aptos, CA 95001-0069

Portable and Custom Stand-Alone
Sular Puwer Systems

ucts will work for
your application and we

guaranieeyuursahsﬁmon 3
Pl.od e

www.ctsolar.com

No Power......No Problem

Callusat?‘H-Mor
visit us at www.ctsolar.com
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TELEWAVE, INC.

Professional quality {cﬁﬁ’mnteu: radio

Telewave broadba

wide for their rwdged depend
operation, iedel 44L1 covers
Mc-del -ur.l!. covers 20-1000 MHz

attmeters are known world-

—_— L
g Loy wod Ch :n!'lll'l.hliqi fimgn
» 1.800-331-339% » www.tslewave.com

Advanced Specialties Inc.

“New Jersey’s Communications Store”
YAESU = ALINCO = MFJ = UNIDEN = COMET

" 4

...and much, much more!
HUGE ONLINE CATALOG!

www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

DTMF decoder board with eight relays

Wl Remote control eight
devices via radio audio.
Password protection
against unauthorized
entry. Unique board ID.
Comes assembled
with relays. 4.5" x 2.5”.

DTMF-8 $119%
Visa * MC ¢ Prepayment

Intuitive Clrcwts LLC
Voice: (248) 588-4400
http://www.icircuits.com

No unintended
ation here!

HF Transceiver Kit
True Kit - Soldering Required

S [
WWW, D?]\'1 com

vieland OO0 BOSA7

Over 16,000 manuals
From 600 manufacturers

Since 1992, the most trusted source for
high quality reproductions of vintage
equipment manuals including Amateur

Radio, Shortwave, Military, Scanners,
Audio Equipment and Test Equipment.

We produce a finished manual, of the
highest quality, that comes to you ready
to use, at a reasonable price.

Formerly W7FG Vintage Manuals

150 July 2013

long distance
simplex and
repeater use,

Antennas

925-T27-3117
www.ElkAntennas.com

Search our online database at ...
www.vintagemanuals.com
(800) 807-6146
sales@vintagemanuals.com

—-f

TME AFLRL

ANTENNA BOOK

AU MO AT IS

The ARRL
Antenna Book
Build One Antenna, and

You'll Quickly Find Yourself
Planning the Next!

22nd Edition

The ARRL Antenna Book includes everything
for complete antenna systems—from plan-
ning, to design and construction. You’ll find
antennas for nearly any frequency range and

operating application: from the HF low bands

Includes:
¢ Antenna Fundamentals
¢ Dipoles and Monopoles
¢ The Effects of Ground
¢ Loop Antennas
* Multielement Arrays
¢ Log-Periodic Dipole Arrays
¢ Antenna Modeling
* Single-Band MF and HF Antennas
¢ Multiband HF Antennas
* HF Yagi and Quad Antennas
¢ Long-Wire and Traveling-Wave Antennas
¢ HF Antenna System Design
¢ VHF and UHF Antenna Systems
* VHF and UHF Mobile Antennas
* Antennas for Space Communications
* Special Applications & Portable Antennas
* Stealth and Limited Space Antennas
* Mobile and Maritime HF Antennas
* Receiving and Direction-Finding Antennas
* Transmission Lines
¢ Antenna Materials and Construction
¢ Building Antenna Systems and Towers
¢ Antenna System Troubleshooting

Softcover Book with CD-ROM
ARRL Order No. 6948

*
only $49.95
*plus shipping and handling
A R R L 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)

QST 5/2013
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“The ARRL
Operating Manual

Everything for the Active
Ham Radio Operator

10th Edition

There’s nothing quite like the
excitement of getiing on the air!

The ARRL Operating Manual is the most
complete guide to Amateur Radio operating.
You’ll find everything you need to know—
from exploring ham radio activities, to
sharpening (o] -|: |" Ni

Includes:
* Amateur Radio — All About Operating

¢ VHF/UHF — FM, Repeaters,
Digital Voice and Data

* VHF/UHF — Beyond Repeaters

¢ Disaster, Public Service and
Emergency Communications

* Traffic Handling — Getting the
Message Through

* DXing — Contacting Those
Faraway Places

* Contesting — Radiosport
* HF Digital Communications
* Image Communications

¢ Amateur Satellites

* Legally, Safely, Appropriately
—The FCC Rules and You

* Remote Station Control
Over the Internet

* Operating Awards
* References

ARRL Order No. 5965
Special ARRL Member Price!
Only $29.95*(regular $34.95)
*plus shipping and handling
The national association for
ARRL AMATEUR RADIO®
R SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

R

QST 5/2013

VE "Killer Tribander™

Wanted For the Last 35 Years

WORLD CLASS PRODUCTS

KT-34M2 and KT-36XA "Killer Tribanders”

M? offers a complete line of top quality amateur,
commercial and military grade antennas,
positioners and accessories.

We produce the finest off-the-shelf and custom

radio frequency products available anywhere. NNA SYSTEME. INC.

STH- ALl

For high frequency, VHF, UHF and microwave, we

are your source for high performance RF needs. M? products are proudly

‘Made in the USA’

M? also offers a diverse range of heavy duty, high
accuracy antenna positioning systems. 4402 N. Selland Ave.
Fresno, CA 93722
Phone (559) 432-8873
http:/ /www.m2inc.com

sales@m?2inc.com

Whether your communication requirements are
across town, around the world or beyond, M? has
World Class Products to suit your application.

*Prices subject to change without notice.

ANTENNAS POSITIONERS ACCESSORIES

-

WSPR PSK31 SSTV RTTY MT63 CW + more!

Tigertronics SignalLink USB A

When it comes to sound card interfaces, nothing beats the
SignaLink USB’s combination of performance, value, and

-

www.tigertronics.com

ease of use! Whether you’re new to Digital operation, or
an experienced user, the SignaLink USB’s built-in sound
card, front panel controls, and simplified installation will
get the job done right the first time—and without breaking
the bank! The SignaLink USB supports all sound card
digital and voice modes, and works with all radios. It is
fully assembled (made in the USA!) and comes complete
with printed manual, software, and all cables. Visit our
website today and see what all the buzz is about!

Grants Pass, Oregon

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

Signalink™ use .

Only $109-95 +s/h

EASY Installation and Operation, EXCELLENT
Performance, and a GREAT Value!

Order Toll Free!

800-822-9722
541-474-6700

J

July 2013
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ARRL /TAPR

Digital

Communications
Conference

September 20-22
Seattle, Washington

A

. R s 4

D ONA TE , OUR R DI 0 Make your reservations now for
three days of learning and
enjoyment at the Cedarbrook

Radios You Can Write Off - Kids You Can’t _ _
Lodge in Seattle, Washington.

® Turn your excess Ham Radios and related items into a tax break for you The Digital Communications
and a leaming tool for kids. Conference schedule includes

= Donate radios or related gear to an IRS approved 501(c)(3) charity. Le‘:h"'cm and '""Ogucméy forums,
Get the tax credit and help a worthy cause. emonstrations, a Saturday evening

N : ; =it banquet and an in-depth Sunday seminar.
Equipment picked up anywhere or shipping arranged. This conference is for everyone with an

PO Box 1052 > interest in digital communications—

New York NY 10002 . beginner to expert.

E-mail: crew@wb2jkj.org Call Tucson Amateur Packet
Radio at: 972-671-8277, or go
online to www.tapr.org/dcc

www.wb2jkj.org

Call 516-674-4072
Fax 516-674-9600

KENWOQOD

Great Introductory Radio

The TH-FO6A 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-FGA 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
casy-to-read LCD equipped with both
contrast control and backlight.

J Scan with your phone to

www.kenwoodusa.com download TH-F6A Brochure.

144/220/440MHz FM TRIBANDER
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Stop the Static, Knock Out the Noise,

Redeem Your Reception!

Model RF PRO-1B
Shielded Active Magnetic Loop Antenna

. Rejects Local Interference

« Outperforms much larger antennas

- Broadband Receive-Only Active Loop

- No tuning required. Covers 50 kHz to 30 MHz

- Works great at ground lavel

. Includes high performance low-noise
preamp with super-low intermod distortion

- Includes internal T/R protection switch

Check Out Our Rave Rev’ews! Proudly Made In the USA %

“The results are simply amazing. This little antenna at ten feet off the ground out-receives my dipole
on 40 and 75 meters at 34 feet and is much quieter to listen to._.._.
| recommend it whole-heartedly.” KD7RJ

“This might well be the best $400 you've put out on a compact shortwave antenna.
Highly recommended. Especially for small lots, apartments, or ornamentally territorial wives.”

“l was impressed by its performance .... I've been able to work more stations on 30, 40, B0 and 160 ... it
consistently hears better than my Bazooka." WF4W

“My friends and | are flat-out blown away with its performance. [t's super gquiet. Period.”

Now Also Shipping: Our New Ground-Breaking BevPro-1
The Ultimate Bi-Directional Beverage Antenna System

Phone: 303-526-1965 www. PixelSatRadio.com

AMATEUR TELEVISION PROMOTING THE USE OF TEN METERS SINCE 1952 Radio control en-/ decoder software / hardware
P.C. Electronics Ten-Ten International Net, Inc. JIEEIICERERIEIetelu]

.C. e Ll LS AMAPFALSY | Radio et IF-radio @
Your ATV EXpeI‘tS NETS DAILY oxcopt Busday) s 36.380 cd 20,600 02 1600 SDR Shortwave Receiver

- General Distributor & Support
www.HAMTV.com oS CHECKUS OUTONTHEWEE | | (:0\pyTER INTERNATIONAL, since 1989
Call (626) 447-4565 N AN wwtendtenorg [wwml010.0mg | | g ronc MT 48879 - Phone 989 224 9080
1343 Vernon Ter San Mateo CA 94402-3381 gst@computer-int.com**www.computer-int.com

FREE P LU G S | ﬂSI. I:ard Envelope Mailing Systems and International Postage Stamps

= No folding of return envala,

| CONNECTOR INSTALLATION | . - ook i
| INCLUDED | = Airmail border & designation printed
| for most | ® European size shown here
| modern | = §5/pack + shipping

radios E -
| $56.95 2 www.airmailpostage.com
| Callus \ |
| for specific . 1905-2013 108th YEAR

information ¥ |

' ©

about your IA{ITS [T 1T 2 A 11 IR 1 T 1 & i I B R O
| Headset | PORTABLE & HEAVY DUTY YAGIS
i | - 2R K s

Listen-only | TELESCOPIC FIBERGLASS POLES 1y
| giidéssets | 40FT / GOFY / 85 FT HIGH
: CALL NOW TOLL-FREE '- “m“'. "M m lambic Deluxe Code Warrior Jr.

- - - lambic paddles, straight keys, bugs,
1-800-634-0094 30FT / 50 FT / GOFT HIGH e, dust sovere i evarytalag
| 30-DAY MONEY-BACK GUARANTEE | else for the CW operator.
| WA?FQ!%I\% %REGOE{E & AS;OC|ATSS7 é_LC | - TOP CHOICE OF DXPERITIONS WORLDWIDE - COmeP :ﬁes :l;l;‘ psrg:lvl.il:: I;?:ooafvzazlgl‘)hllekeYS!
AVIS OTREET. UITE .
San L , CA 94577 WWW.SPIDERBEAM.US

| Voice 51 O_/%'\é3_E$ggFéO. FAX 510-633-9355 | isﬁs] 309-5073
I_ WEBSITE WWW.WARRENGREGOIRE.COM J
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Ham Ads

Please contact the
Advertising Department at
860-594-0231 or
hamads@arrl.org for
further information or to submit your ad.

1. Advertising must pertain to products and services which are
related to Amateur Radio.

2.The Ham-Ad rate for commercial firms offering products or
services for sale is $2.25 per word. Individuals selling or buying
personal equipment: ARRL member 1.00 per word. Non-ARRL
member $1.50 per word. Bolding is available for $2.50 a word.
Prices subject to change without notice. You may pay by check
payable to the ARRL and sent to: Ham-Ads, ARRL, 225 Main
St., Newington, CT 06111. Or, you may pay by credit card
sending the information by fax to 860-594-4285 or via e-mail to
hamads @arrl.org. The credit card information we need is: the
type of credit card, the exact name that appears on the credit
card, the credit card number, the expiration date and the credit
card billing address.

3. Remittance in full must accompany copy since Ham-Ads are
not carried on our books. Each word, abbreviation, model
number and group of numbers counts as one word. Entire
telephone numbers count as one word. No charge for postal Zip
code. No cash or contract discounts or agency commission will
be allowed. Tear sheets or proofs of Ham-Ads cannot be
supplied. Ads submitted in writing should be typed or printed
clearly onan 8 1/2” X 11” sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received May 16th through June 15th will
appear in August QST. If the 15th falls on a weekend or holiday,
the Ham-Ad deadline is the previous working day. Please
contact the Advertising Department at 860-594-0209 or
hamads @arrl.org for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than two ads in one issue. A last name or call
must appear in each ad. Mention of lotteries, prize drawings,
games of chance etc is not permitted in QST advertising.

6. New firms or individuals offering products or services for sale
must check with us to determine if a production sample (which
will be returned) should be submitted for examination. Dealers
are exempted, unless the product is unknown to us. Check with
us if you are in doubt. You must stand by and support all claims
and specifications mentioned in your advertising.

The publisher of QST will vouch for the integrity of advertisers
who are obviously commercial in character and for the grade or
character of their products and services. Individual advertisers
are not subject to scrutiny.

The American Radio Relay League does not discriminate in

its advertising on the basis of race, color, religion, age, sex,
sexual orientation, marital status or national origin. The League
reserves the right to decline or discontinue advertising for any
other reason.

7.AN IMPORTANT NOTICE TO ALL HAM AD POSTERS AND
RESPONDERS, FROM THE ARRL ADVERTISING
DEPARTMENT Greetings from ARRL HQ! Please note that

we have received reports from many ARRL members who
have placed classified ads in these listings, and have received
responses from individuals proposing “creative” payment
schemes. These particular instances involved offers of
overpayments for goods by bank check, followed by instructions
to deduct the cost of your item from the overpayment, and to
transfer the overage back or to another individual. This is a
well-known scam. Unfortunately, we have no control over

this and other scams of this type. Once your email address

is posted, you are vulnerable to those individuals seeking to
provide you with questionable information.

QSTHam Ads on the Web
Updated Monthly!

www.arrl.org/lham-ad-listing

Club/Hamfests/Nets

ARMS-Amateur Radio Missionary Service Net Christian
Fellowship Net - Everyone Welcome 14.307.5 Daily xcpt
Sunday 1500-1700Z Website: www.qsl.net/arms

FRIEND OF BILL W-Join HAAM net daily 12:30 East
(09:30 Pac) time on 14.316 Mon-Sat and 14.340 Sun
w/290 or 340 as the alt freg’s. www.gsl.net/haam

Ham Radio Club Websites & Newsletters Domain
names, websites, email, newsletters, logo’s and club
marketing aids. Newsletters customized for your club. So
affordable any size club can now have a

professional newsletter.
http://mwww.HamRadioWebsites.Net 503-717-3484

RAINBOW AMATEUR RADIO ASSOCIATION Serving
the gay/lesbian/GLBT community since 1995. ARRL
affiliated. Privacy respected. Active HF/VoIP nets,
newsletter, chat room, message forums, cruises,
Dxpeditions. Web Site: WWW.RARA.ORG. Information:
214-810-0285 PO Box 18541, Rochester NY
14618-0541.

Property/Vacation/Rentals

General

#1 AMATEUR CALLSIGN DVD! HamCall contains over
2,175,000 world-wide callsigns. Supported by most
logging programs. Six FREE monthly Internet updates
and HamCall.net online access included. Check/Visa/
MC/Discover. $50 + $5 S/H Buckmaster, 6196 Jefferson
Hwy., Mineral VA 23117 800-282-5628, http://hamcall.net

73s: Join our hamradio social network!
http://mww.73s.com

*2000” MSL *1000’AGL GREAT MOBILE OPS ALMOST
360° RADIATION PIGEON FORGE AREA
WWW.VRBO.COM/467368 KO9AAN

Aruba Radio Rental www.p49v.com

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, Buena Vista, CO.

Ham Cruise 2013 N5DSR info
mypinmoneytravel@yahoo.com

HAWAII DX VACATION RENTAL STEPP-IR Antennas
KHBRC. 808-929-7101 www.leilanibedandbreakfast.com

Pacific Ocean Front QTH in SW Washington very fine
three bedroom 2.5 bathhouse No HOA. Tower, Beam,
Vertical, Wire antennas in place. For more information
see www.lemkestudios.com/beach or ad7af@yahoo.com

Paradise Antenna Farm. 40 acres. Southern Arizona,
$294K, Large tall towers, many antennas, living area and
ham shack. Remote control station via internet. Call for
details 520-398-2722 w7uo@hotmail.com

VY2TT www.peidxlodge.com

Antique/Vintage/Classic

ANTIQUE WIRELESS ASSOCIATION. The organization
for all enthusiasts of antique and historical radio!
Publishes THE AWA JOURNAL, covering vintage ham
gear, keys, telegraphy, contests, broadcast receivers,
vacuum tubes, historical, technical articles, restoration,
and much more. AWA produces the famous annual
Rochester, NY meet. Maintains world-famous historical
radio-electronics communications museum. Membership
only $25/year USA, $30 elsewhere. Antique Wireless
Association, PO Box 421, Dept. 1, Bloomfield, NY 14469.
Check our Website: http://www.antiquewireless.org

BUY-SELL-TRADE-ESTATE SALE HENRY RADIO
SALES Henry Fehrmann-N4EDQ 708 N. Dixie Freeway
(HWY US1) New Smyrna Beach, Florida 386.527.5159

CLASSIC REPAIR - Specializing in Collins, Drake and
other fine tube radios. Steve, 661-822-6850.
n6hk@hotmail.com

ANTENNA COMPARISON REPORT: TRIBANDERS
K7LXC & NGAX 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 & NGAX test CC, Butternut, MFJ, Force 12,
Diamond, Hustler, GAP and other. $17 + $4 s/h. More info
at www.championradio.com 206-890-4188

Antennas and accessories for portable operating:
vacations, hiking etc. Check out our WireWinders for
tangle-free antennas! We ship to the US and Worldwide.
www.sotabeams.co.uk The Portable Radio Specialists.

Antennas plus accessories equals FUN!
http://HanRadioFun.com

APRS Link Cables - for Garmin/Kenwood products
- http://stores.ebay.com/Jabber-Electronics WE6G
480-905-8484

BIGGEST on-line ham classifieds: http://swap.QTH.com

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior
or exterior window mount. $6.00. Gary Hengstenberger
6880 Rolling Ridge Rd NE Canton, OH 44721
330-354-1755

DCALLKDS8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

CRANK-A-WATT Power & More via KESNYS. Visit
www.FactorReady.com

Cushcraft: MA-5B Multi-band beam Ant. Elements all
Connected. Small X elements & hardware ALL NEW
Longest Element - 17.1ft wt 26.5 Ibs $250.00 + shipping

Custom Ham Maps by N1XFS!!! Customized azimuthal
equidistant projection maps with beam headings and
distances based on your QTH. Adds that special “wow”
factor to your shack. Makes a great gift! Go to:
CustomHamMaps.com

ELECTRIC RADIO MAGAZINE: America’s popular
monthly publication devoted entirely to vintage amateur
radio, military equipment, restorations, and radio history.
Samples $1. Electric Radio, P O Box 242, Bailey CO
80421, www.ERmag.com

CODE PRACTICE OSCILLATOR MUSEUM:
http://www.n4mw.com

Visit THE SOUTHERN APPALACHIAN RADIO
MUSEUM! - www.saradiomuseum.org 828-299-1276.
Asheville, NC.

W4QCF MANUALS - 828-298-1847
http://mww.w4qcfmanuals.com

QSLCards/Call Sign Novelties

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior
or exterior window mount. $6.00. Gary Hengstenberger
6880 Rolling Ridge Rd NE Canton, OH 44721
330-354-1755

DCALLKD8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

DISPLAY YOUR AMATEUR LICENSE on the wall in your
shack with this beautiful holder. Visit
www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by WALQV.
Send for price list. 8319 Marty St., Overland Park,
Kansas 66212-1963.

E-mail: wOlqv@arrl.net

Engraving, QSL’s since 1962, Full Service Printing.
Samples. WA2WAO@CornerPress.com [425] 286-5952

Get Top Quality Full Color UV-Coated

QSL Cards direct from the printer. Chester

QSL Cards is now Star Cards, Inc. Call (800) 748-7089
for info or visit www.star-cards.net

HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 314-605-4971, KCHSDV

Huntsville, AL Hamfest
WWW.THESIGNMAN.COM
Melbourne, FL Hamfest

CALL SIGN ID CARD with “Amateur Radio Active” logo.
Deputypatch.com

NEED A RELIABLE QSL MANAGER details
contact James E. Mackey k3fn@aol.com

OVERSEAS AIRMAIL POSTAGE plus complete line
of airmail envelopes. Order directly from our web site -
James E. Mackey, proprietor.
www.airmailpostage.com

QSLKIT — CardBoxes — Dividers —- MORE
www.HamStuff.com by W7NN

www.airmailpostage.com

WWW.THESIGNMAN.COM 877-SIGNMAN (744-6626)
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“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Keys, keyers, kits, books. 303-752-3382.
http://www.MorseX.com

FAR CIRCUITS CD is available for $5.00 with orders or
$8.50 including First Class shipping CD contains over 350
articles and additional project information.

Ham Radio and Shortwave repair -any make
HF/VHF/UHF- Bob, KF8IY 440-984-0084 (home)
440-653-1179 (cell) E: bobd@vasucom.com

HEATHKIT AMATEUR RADIO REPAIR by RTO
Electronics, 601 E. 1st Street Calexico, CA 92231
269-468-7780. E-mail: hamtech@rtoham.com.
www.rtoham.com

HOME of the world famous Yo-Yo Dipoles!
http://HamRadioFun.com

Hy-Gain Rotator CD 4511. List 449.95 + Novac Rotator
Control Shipping Wt 22.9 Ibs - 225.00 + shipping

KENWOOD AMATEUR RADIO REPAIR by K3TEN
609-846-5190 Email roy@k3ten.com Web
http://mww.k3ten.com TS-830, TS-820 And All Kenwood
Hybrids, plus the TS-930s, TS-940s, TS950s, TS-2000s,
TS-430s, TS-440s, TS-450s, TS-690s, TS-850s. TL-922
Amplifier Upgrades and Repairs.

LEARN CODE by Hypnosis,
WWW.success-is-easy.com 561-302-7731

MicroLog-By-WAOH .. Easy to use logging program ..
Free download .. www.waOh.com

Must sell the following transceiver due to medical bills:
IC746 $800 1C7000 $800 FT817ND $300 VX5R $100 call
Doug Smith 724-853-8772 AB3BR

OLD RADIO PARTS DIALCOVER.COM Tubes,
Plastic-Glass Dial Covers Multisection Capacitors and
Much More...

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

QRP KITS: Easy to build. Fun to use.
www.breadboardradio.com

Rohn Tower, telescoping poles, tripods and antenna parts.
www.antennapartsoutlet.com

St Petersburg FL has a store, Ralph'’s Hobbies and
Amateur Radio Supply - 5208 66th St. N, Call
727-547-8607 - for directions.

TELETYPE machines wanted, especially Model 15’s.
kolchak1@yahoo.com




TELEVISION’S PIRATES -a HAM “novel” by “Coop”
(KBEDX/ZLAAAA) at www.bobcooper.tv

C-BAND REMEMBERED (“A joy to read”; K9EID) at
www.bobcooper.tv Archived

CATJ, CSD, SatFACTS and more, on DVD. All at
www.bobcooper.tv

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for 30
years. lIX Equipment Ltd. 708-337-8172 www.w9iix.com

TXRX System ATV duplexer TX421.250 receive on
439.25 paid $1300.00 sell for $750 or BO
W5DLH@ 501-835-2501

WE BUY/SELL RADIOS. #1 IN ESTATES —
www.recycledradio.com (603) 942-7173

www.SecondHandRadio.com Electronic or Electrical -
find it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

AMSAT - WHO DECIDES THE FUTURE OF
AMATEUR RADIO IN SPACE? YOU DO! For more
than 30 years AMSAT has pioneered dozens of
spacecraft that have brought operating enjoyment to
thousands. Your membership in AMSAT will support
exciting projects planned for launch in the years to come.
In addition, you'll receive the bimonthly AMSAT Journal
and substantial discounts on software distributed by
AMSAT. Join now! Call 301-589-6062 or visit the AMSAT

Web site at www.amsat.org. AMSAT®, 850 Sligo Avenue,

Suite 600, Silver Spring, MD 20910-4703.

GAIN THE EDGE WITH NARTE CERTIFICATION —
NARTE gives you the competitive edge with individual
certification in Electromagnetic Compatibility,
Electromagnetic Discharge Control and
Telecommunications. Industry-recognized

certification required or desired by more than 400
corporations nationwide. Call 1-800-89-NARTE or visit
www.narte.org. NARTE offers the premier EMC/EMI,
ESD, Telecommunications and Wireless certification to
professional technicians and engineers.

Join or Renew
your

ARRL Membership
www.arrl.org/join

POCKET REF

-\ By Thomas J. Glover

All the
information
| you'll ever need
.er | IS Tight at your
' fingertips!

This handy pocket-sized guide features
tables, charts, drawings, lists, and formulas
especially useful for radio amateurs,
contractors, students, travelers, electronics
hobbyists, craftspeople, and engineers
and technicians in virtually every field.
Embossed with ARRLs logo and logotype
—making this a particularly special edition.

ARRL Order No. 1148
Only $12.95*

*plus shipping and handling

The national association for
ARRL AMATEUR RADIO™
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
QST 5/2010

Par EndFedz

Antennas

Introducing the

EFT-10/20/40 Trail Friendly
QRP Par EndFedZ Antenna
Same oustanding quality at a fraction
of the weight (3.5 oz)! Features 26G
polystealth wire and includes our
new choke/radiator
"winder" for the
ultimate in portability!

“ “They just work!"

Check out e-ham reviews to hear what
others are saying!!

6M-80M and 10M/20M/40M models
Ready for Action: NO tuning or Ground Radials!

~ Stealthy: Great for restncted residential areas!
= Wersatile: Install al home or take it with you!
~ Quality: Besl in class!

—-a-LNR

PRECISION ENDFEDZ"

www.LNRprecision.com
Tel: 336-495-7714

LLL v )j\' -

(LLCLLL{;LU

= R A T
PHOTOELECTRIC SENSOR,
USED e
Omron # E3F2-R2C4 -

Photoelectric proximity switch/sensor

with built-in amplifier. Retroreflective,
reflects back upon itself (reflector not
included). NPN open-collector transistor
output. 2 Meter (6') range. Selectable,
either light-on or dark-on control input.

UL, CSA, CE. Removed from

functioning equipment. %
CAT# OSU-77 each

r

COUPLING TRANSFORMER

Designed to reflect 600 Ohms

on Primary with 365 Ohm . '
load on secondary. 30 x 20 x * W
14mm. Four pc leads

on 10 x 25mm centers. $ 00

CAT# TCTX-16 each

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.

e

Air Boss Antenna Launcher
www_ krdloairboss.com

See Video

A YO

For ¥

on op

If 5[1“'

e

boss@krdloairboss.com

RFinder

The Worldwide
Repeater Directory!

t\\u"' ‘I

Find repeaters all over the world based '

an your current or a specified location.

- UP THE TOWER

The Complete Guide
! ;. To Tower Construction
by Steve Morris K7LXC
"The book is a winner." -- Dave Ingram K4TWJ
" This is essential r: for anyone thinking of
their first tower project!” -- Mark Aaker KSUFO
"lt's absolutely WONDERFUL."
-- Paul Geerdes K8JJC

) @www.championradio.com
- 888-833-3104

Portable?

Specialists
in portable
operating.

Huge range |
of unique
products.

10% off voucher code QSTO07

www.sotabeams.co.uk

American Radio Supply
COMET | [\oPEK | PN

Visit our website: www.AmericanRadioSupply.com

July 2013 155



call800-308-4805; onuine@

www.batteriesamerica.com
For YAESU VX-8R, 8DR/GR, FT1DR/E (Spring BELT CLIP $ 6.95)
FNB-102Li wionsae. 7.4V 2000mAh  $45.95

For YAESU FT-897, 897R, 897D “BackPacker” Radios:

FNB- 8Ni-MHbanery 13.2v 4500mAh 58995

For YAESU-Vertex VX-5R/s, VX-6R, VX-TR/b, VX-TRb, VXA-700:
FNB-80Li isonbatery 7.4V 1600mAh  $44.95
E-DC-5BA DC Power & Charge cord new) $19.95

NC-72BA AcC-DC Power / Battery Charger $17.95
For YAESU-Vertex FT-60R,250,270R; VX-110,120,150,170,177,180,210

FNB-83xe encloop 7.2v 2100mAh $49.95

For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA DC cord $19.95)

FNB-72xe eneloop 9.6v 2100mAh $49.95

For YAESU-Vertex VX-1R : ( RARE; has custom-designed PCB )

2Li Liionbatey 3.7V 750mAh  $29.95

For YAESU-Vertex FT-50R,40R, 10R; VXA-100: (E-DC-5BA: $19.95)

FNB-41xs niwattvatey 9.6V 1200mAh  $45.95

For YAESU FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery):

FNB-38h tiwatvatey 9.6V 750mAh  $39.95

For YAESU FT-530,76,26,416,415,816: (E-DC-5BA: DC Pwr cord $9.95)
FNB-25x nimnvatery 7.2V 1200mAh  $32.95
FBA-12 6-cell AA Battery Case $22.95
FBA-12h 10-cell AA Battery Case(sw) $28.95

For YAESU FT-411, 470, 73R, 33R, 23R etc: (WC-12 wall charger $12.95)

FNB-12xh nimuba. 12V 1250mAh $3995
FBA-17 6-cell AA Battery Case $19.95

For ICOM IC-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95)

BP-256 hiwattLitonbate. 7.4V 1620mAh $4495

For ICOM IC- T70A/E; IC-VB0A/E/SPORT, F3003, F4003, etc:

BP-265L vionbar. 7.2V 2200mAh  $46.95

For ICOM IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR), etc:
BP-217 swiionbatery 7.4v 1600mAh  $44.95

CP-1 1 L DC Power & Charge Cord (fits IC-92AD too) $2295
For ICOM /C-V8,V82, U82, F3, FAGS/GT, F30,40GS/GT,A24,A6, etc

BP-210N hiwatvatery 7.2V 2000mAh  $44.95

For ICOM IC-T8A/E/HP; T81A/E; A23,A5: (WC-AIC Wall Chrgr $12.95)
BP-200xL Hi-Watt battery 9.6v 1450mAh $5995

BP-197h 6-cell AA Battery case (Hi-watt) $29.95
For ICOM IC-W32A/E, TTA/E, TTH, ZIAJE, T22A, T42A, WITA/E :

BP-173x Hi-Watt battery 9.6v 1450mAh $5995

BP-170L 6-cell AA Battery case (Hi-watt) $25.95
For ICOM IC-2/3/4SAT, W24, 24AT, 2/4SRA, R1: (BC-105A: $22.95)

BP-83Xh Ni-MH battery 7.2v 2200mAh $3995

For ICOM IC-2/02/03/04AT,2/4GAT etc; Radio Shack HTX-202/404 :
IC-8 8-cell AA battery case wi charge sack $24.95
BP-202€ enetoop-rac.sh. 7.2V 2100mAh  $34.95

For KENWOOD TH-D72A/E: (CP-KE12: DC Pwr & Chg cord: $19.95)

PB-45L Li-oN vt newy 7.4v - 2000mAh  $44.95

For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95
PB-42L LiioNvaiey 7.4v 2000mAh  $44.95
PB-42XL LiioNvatey 7.4V 4000mAh  $59.95
EMS-42K Desktop Rapid Charger for PB-42L/XL $4995

For KENWOOD TH-G71/K, TH-D7A/AG/E: (CP-39: DC Pwr cord $9.95)

PB-39h Hiwattnimrbat. 9.6V 1450mAh  $54.95
BT-11h 6-cell AA Battery Case Hiw) $24.95

For KENWOOD TH-79A/E, 22A/E. 42A/E etc: (CP-79: DC cord $9.95)

PB-34xh hiwatnimn b2t 9.6V 1200mAh  $39.95

For KENWOOD TH-78A/E,48A/E,28A/E,27A/E: (CP-17: DC cord $9.95,
BT-8 6-cell AA Battery Case $14.95
PB-1 3Xh Ni-MH battery 7.2v 1800mAh $3995

For KENWOOD TH-77A/E,75A/E,55A/E,46AT/E, 45AT,26A/E, 25A/E:

PB-6X Long Life Nim batery 7.2V 1600mAh  $36.95

For KENWOOD TH-205A/E,215A/E,225A,315A: (Wall Charger $12.95)

PB-2 Std. Ni-Cd batt. 8.4V 800mAh $2995

For KENWOOD TR2500, TR2600: (Wall Charger $12.95)

PB-25-26 sw.nicavat. 8.4v 800mAh  $29.95

For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95)

EBP-46xh niwnbar. 9.6V 1450mAh  $52.95

For ALINCO DJ-195/HP/R,193,196,446,493,496,596: (DC cord $9.95)

EBP-48h hiwatbatery 9.6V 2000mAh  $44.95

For ALINCO DJ-G5TD/TH/TY; 190T,191T/TD/TH: (DC Pwr Cord $9.95)

EBP-36h iwatbar. 9.6V 800 mAh $39.95

For ALINCO DJ-580/T, DJ-582, DJ-180/T, DJ-280/T, DJ-480 efc :

EDH-11  6-cell AA Battery Case $22.95
EBP-20X ni-wh battery 7.2V 2000 mAh  $32.95

For ADI AT-600; REALISTIC HTX-204 (Wall Charger is $12.95):

ADI-600x Hiwat batery 12.0v - 1200mAh  $44.95

For STANDARD C228,C528,C558; ADI HT-201, HT-401 efc:

CNB-152xh nimnbat12.0v 1200mAh  $45.95
CBP-888 8-cell AA Battery Case miwarm $28.95

NEW- V-6500 Digital SMART Charger
for AA & AAA batteries! $24.95 pkg.
] (1) Rapid Charger for 1- 4 AA & AAA Ni-VH

cells; has 4 separate charging channels !
(2) Comes with AC power supply AND 12VDC
power cord for home & mobile operation.
(3) Safe, quick 1- 2 hr chg w/ auto s hut-off.
(4) Easy-to-read LED charge status indicators.

SANYO eneloop AA cells, PRE-CHARGED $13.95/pack of 4
Order Online, Mail, E-mail, Phone, or Fax w/ MC, VISA, DISC, or AMEX

BATTERIES AMERICA- 8845 S. Greenview #2, Middleton, WI 53562

Orderonline, or call us at 1-800-308-4805

Fax: 608-831-1082. E-mail: ehyost@chorus.net
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Your Customers are Reading...QST!

If your company provides products or services of interest to our
Members, please contact the ARRL Advertising Department today for
information on building your business.

Support those who support ARRL! Please patronize our ARRL Advertisers.
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How Do You Protect What
You Cannot See?

You can’t see air—or propagation, or your
signal as it leaves your antenna. But you
know they are there.

Likewise, you can’t see the threats against
Amateur Radio frequencies. But threats do
exist, and they are very real.

SPECTRUM DEFENSE FUND
Technology-related industries use every

means possible to attempt to acquire this

limited resource for their control and profit. ARRL staff and volunteers
maintain constant vigilance, both at home and abroad, to ensure that
our spectrum remains available.

Your continuing financial support is vital to the ARRL being able to
maintain our watchfulness. Please give generously to the Spectrum
Defense Fund today!

Make your gift the easy way!

Visit www.arrl.org and click the DONATE NOW button and use
the “Additional Comments” box to indicate if you would like a
2013 Spectrum Defense Fund certificate, mug or pin.

For more information, contact:
NEW ARRL 2013 Spectrum
Defense Mug and Pin! Lauren Clarke, KB1YDD
Support Spectrum Defense with Individual Giving Manager
a gift of $50 and you will be eligible ARRL

to receive our newly desigped 225 Main Street
2013 Spectrum Defense pin. )
Make a gift of $100 or more and Newington CT 06111-1494

receive both the mug and pin. Telephone: 860-594-03
Email: Iclarke @2




Order online at powerwerx.com
Order toll free 888-321-0073

Amateur Radio

KG UV3D

VHF/UHF Dual Band
* Available in 2m/440 or 2m/220
* Wide Receive Range
136-174/420-520 MHz RX
* 144-148/420-450 MHz TX
* 128 Memory Channels
» Dual Display w/ Full Keypad
* 3 Hour Desktop Rapid Charger
* Built-in Flashlight

SRP: $119°°

Recreation Radio

GU 16 GMRS

UHF 16 Channel Single Band
* Preprogrammed GMRS Channels
+ Built-in Voice Announcement
* No Display / Simple Operation
* FCC Part 95 Approved
* 3 Hour Desktop Rapid Charger
Target Markets:
Sports, Recreation, Hunting, Fishing,
Hiking

SRP: $99-%°

Commercial Land Mobile

KG UV6X

VHF/UHF Dual Band
* 200 Channels
* Dual Display w/ Full Keypad
* 136-174/406-512 MHz TX
e Dual Slot 2 Hour Rapid Charger
¢ 2013 Narrowband Compliant

Target Markets:

Fire, Police, Rescue, CAP, MARS,
Government

SRP: $174%°

Commercial Land Mobile

KG UV3X Pro

VHF/UHF Dual Band
* 125 Channels
» Dual Disp. w/ 4-Key Operation
* 136-174/406-512 MHz TX
» 3 Hour Desktop Rapid Charger
» 2013 Narrowband Compliant

Target Markets:

Fire, Police, Rescue, CAP, EMS,
Schools, Business, Hotels, Construction

SRP: $149%

Commercial Land Mobile

KG UVA1X

VHF/UHF Dual Band
* 16 Memory Channels
* No Display / Simple Operation
* 136-174/406-512 MHz TX
* 3 Hour Desktop Rapid Charger
* 2013 Narrowband Compliant

Target Markets:

EMS, Schools, CERT, Business,
Hotels, Hospitals, Construction

SRP: $139%

Economy Business Radio

GU 16

UHF 16 Channel Single Band
*  Preprogrammed Business Channels
e Built-in Voice Announcement
* No Display / Simple Operation
* 3 Hour Desktop Rapid Charger
e 2013 Narrowband Compliant
Target Markets:

Schools, Business, Manufacturing,
Hotels, Restaurants, Construction

SRP: $104

See our complete 2013 Wouxun accessory line online at www.powerwerx.com/wouxun




FT-DX5000 Series

HF/6m XCVR with automatic an-
tenna tuner, 32-bit IF-Level DSP,
built-in power supply, built-in

FT-DX3000

HF/6m XCVR with 3.5” color dis-
play, auto tuner, 32-bit DSP, 3 kHz
& 600Hz roofing filters, bandscope

FT-950

HF/6m XCVR with 32-bit DSP,
built-in automatic antenna tun-
er, built-in computer interface

TCXO and more......... Please Call display and more........ Please Call and more ... Please Call
FT-450D FT-857D FTM-400D

HF/6m all mode XCVR with DSP,
built-in automatic antenna tuner

TS-990S

HF/6m XCVR, true dual RX, auto-
matic antenna tuner, color TFT
display and more. Top-of-the-
line performance............... NEW!

AMERITRON

AL-1500/AL-1200.....$3679/3319
AL-800/AL-800H.......$2459/3739

AL-80B/AL-572. $1339/1589
AL-811/AL-811 .$739/869
AL-811HD/AL-82.....$1129/2419

ALS500M/ALS500MR .. $749/779

ALS600/ALS600S .....$1259/1319
RCS4/RCS4L...... .$149/199
RCS-8V/RCS8-VI .$159/209
RCS-10/RCS-10 .$179/219
RCS-12/RCS-12L.. .$299/339

COMET

CH-250B 80-6m Vertical........$399
CH-V5X 40-6m Rot. Dipole ....$319

GP-3/GP-6.......... ...$99/149
GP-9/GP-9N... .$189/189
GP-15/GP-98.. .$169/189

H422 40-10m Rot. Dipole.......$369

HF/6m/2m/70cm all mode mob-
bile XCVR with DSP, wide band
RX and more .......eees NEW!

TS-590S

HF/6m all mode XCVR with 32-
bit DSP, automatic tuner, CW
keyer, built-in computer inter-
face via USB and more............ Call

A3S/A4S
MA-5B/MA-6VA ..
R6000/R8 .

A270-65/A270-10S
A13B2/A17B2.
A148-35/A148-10S .
AR-270/AR-270B............

CP-725H 40-6m Vertical
CP-5H 40-6m Vertical ..........
X-510HDMA/HDNA...... $199/199
X-6000A/X3200A.......... $179/179
X-300A/X-300NA.........
X-50A/X-50NA....ooovrrrrrmrmrmnnns

6M3/6M3SS
6M5XHP/6M7JHV .
2M3S5/2M4
2M7/2M9FMSSB
2M12/2M5WL....
2MCP14/2MCP22..
2MXP20/28
222-555/222-10EZ
440-655/420-50-11....
432-12EME/440-18,
432-9WL/13WLA...
436CP30/42UG.
902-9/902-17......
23CM-22EZA/23CM3
KT34M2,10/15/20m..

259B/269.
826B/828.

948/949E..
962D/969.
986/989D.
991B/993B
1702C/1704
1778/1778M
1796/1798...

1108 Summit Avenue, #4 « Plano, TX 75074

M-F: 9 AM-5 PM SAT: 9-Noon CST
Email: sales@texastowers.com

2m/70cm Mobile FM XCVR.
Large display, dual RX, built-in
TNC for APRS ..eurrrenneneees NEW!

TS-2000/TS-2000X

HF/6m/2m/70cm all mode XCVR
with built in auto tuner, built-in
TNC, CW keyer, built-in comput-
erinterface and more.............. Call

LDG ELECTRONICS

AT-1000PROII/M1000.. $489/129
AT-600PROII/M600....... $339/129

AT-200PROII.... .$229
AT-100PROII.... .$209
AT-897 PLUS... .$189

IT-100/KT-100 $169/189
YT-100/YT-450.. $189/239
Z-100 PLUS/Z11PROII.. $149/169
Z-817/Z-817H.... $119/159
FT METER/FTL METER........
RBAT:1/RBA4:1.......ooveeenns

TH-7DX, 10/15/20m.
TH-5MK2S, 10/15/20m
TH-3MK4, 10/15/20m..
TH-3JRS, 10/15/20m...............
TH2MK3, 10/15/20m ...

US TOWER

We Ain’t Braggin’

; TX Series

o Tx-438. ...$1829
|| TX-455. $2549
o TX-472. ...$4199
¥ TX-472MDP ...$6779
[£ TX-489MDPL... .$10959

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 selecting the perfect US Tower for your QTH!

HDX Series
HDX-538..
HDX-555..
HDX-572MDPL
HDX-589MDPL...
HDX-689MDPL...

UNIVERSAL TOWER

We carry the complete line
of Universal self-support-
ing aluminum towers.

B14 Series
4-30.ccuveeeeeneensessssssssssssseesenees $419
B18 Series
4-40/4-50..
7-40/9-30..
B22 Series
3-70/4-60.. $1739/1349
5-50/6-60..........$1069/1619
7-50/9-40.............51199/939
9-50/12-40........$1329/1079

15-40/21-30......... $1209/819

GUY HARDWARE

3/16"EHS, 500/ 1000......
1/4"EHS, 500'/ 1000'........
3/16" / 1/4"Big Grip™..
5/16" Thimble
3/8" Thimble
3/8x6" EE Turnbuckle
3/8"x6"EJ Turnbuckle..
1/2"x9" EE Turnbickle
1/2"x9"EJ Turnbuckle..
1/2x12"EE Turnbuckle.
1/2"x12"EJ Turnbuckle
#502 Strain Insulator
#504 Strain Insulator ....

PHILLYSTRAN

HPTG-1200] o $.49/ft.
HPTG-21001...
HPTG-4000
HPTG-67001...
PLP-2738 Big Grip™.
PLP-2739 Big Grip™.
PLP-2755 Big Grip™.

-$
ALUMINUM

B26 Series

4-70/4-80....
6-70/7-60
7-70/9-60
15-50/21-40
23-40/35-30....

B30 Series

HD8-70/HD8-80.......... $2379/3059
HD8-90/HD8-100
HD9-60/HD9-80.
HD11-80/HD11-90....
HD12-70/HD12-80....
HD16-60/HD16-80....
HD21-50/HD21-60...51989/2619
HD21-70/HD35-40...$3239/1859

GLEN MARTIN

H2 Hazer (12 5. ft.) uverrssnrns $609

$3559/4189
$2899/3579
$2569/3799

H3 Hazer (8 sq. ft.)... .$459
H4 Hazer (16 sq. ft) .$589
RT-424,4.5' (6 sq. ft.) .$319
RT-832,8'(8 sq. ft.).. .$469
RT-936,9'(18 sq. ft.) .$779

RT-1832,17.5'(12 5. ft).
RT-2632, 26' (9 5q1. ft.)...

25G, Middle Section
25AG2, Sleeve To
25AG4, Flat Top....
AS25G, Rotor Shelf..
BPC25G, Base Plate
BPH25G, Hinged Base
HB-25AG/BG/CG.....$119/129/149
GA25GD, Guy Assembly.........$179
SB25G, Short Base ...$79
SB25GS5, Short Base (5')....... $109
SBH25G, Hinged Short Base..$249
TB3, Thrust Bearing .$159

ROTOR CABLE

0.D. WALL S$/FT. R62, 6-C (6#18) .$.59/ft.
’ R81,8-C (2#18/6#22).. 49/ft.
ROTATORS 375,. mw" mm pe RS2, 8-C (2#16/6#18)..
] - - - R83, 8-C (2#14/6#18)..
Hygain AR-40. .500" .058" $.70
Hygain AR-303. 625" 058" $.80
Hygaf" AR-500... 750" 058" $.90
Hygain Ham-V $939 | 1.000" | 058" BILLY LMR-100
Hygain T2X $699 | 11257 | 058 $1.10 LMR-200.
Hygain T2X Digital. 1.250" 058" $1.30 LMR-200 Ultraflex... $.85/ft.
M2 OR-2800PDX 1.375" 058" $1.40 LMR-240........... $.69/ft
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The Dawn of a New Era
Dynamic Range 112 dB/IP3 +40 dBm
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Two Totally Independent Receivers - The VFO-A/Main ¢ i@
Receiver utilizes Super Sharp Roofing filters to give ;
you the highest performance and best flexibility

3rd.Order Intercept Point (IP3)

The tight shape factor 6 pole crystal filters and D Quad Double
Balanced Mixer design afford incredible improvement in 3rd -
Order dynamic range and IP3 performance

(VFO-A/Main Receiver, 14 MHz, 1PO-1)

Superb 39-Order Dynamic Range and

You will be pleased with the astounding 112 dB
dynamic range and superb TIP3 + 40 dBm at 10
kHz separation (CW/S00 Hz BW). Experience
the unmatched close-in dynamic range of 105 dB,
1P} +36 dBm at 2 kHz separation (CW/500 Hz BW)!

W Eront End Block Disgrem (WEC-AB, with Dusl Recebvers Instailed) /= -0ol 22 Fanel Lol o8 Laaw m wm m = @m _m o wm v owm = o=
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- Station Monitor SM-5000 included
I"'=Fiir'.° Wiz 200 "E"}Tgasﬁ"g +0.05ppm OCXO included
DX 5 300 Hz Roofing Filter included

For the latest Yaesu news, visit us on the Internet: YAES U

http:/www.yaesu.com The radio

Specificetions subject to change withoul notice. Some accessones and/or options may be standard in certein YAESU USA

arcas. Freguency coverage may dilfer n some counlries, Check wilh your local Yaesu Dealer lor speclic details 6125 Phyllis Drive, Cyptass. CA 90630 {714] 827-7600
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T5-990S

Dual TFT Display & Dual Receiver HF/50 MHz Transceiver
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erations at a glance.
v' very most from your

Make no mistake, this is not a toy. Fina Iya serious tool is availa :
hobby - of course it's a Kenwood. N

e Covers the HF and 50 MHz bands.

¢ High-speed automatic antenna tuner.

e USB, Serial and LAN ports.

* Various PC applications (free software): ARCP-990
enabling PC control, ARHP-990 enabling remote
control, and ARUA-10 USB audio driver.

KENWOOD

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

e Clean 5 to 200 W transmit power through the 50 V FET final unit.

o Built-in RTTY and PSK.

e Three Analog Devices 32-bit floating-point arithmetic DSPs.

o DVI output for display by an external monitor (main screen display only).
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E D, @;
Scan with your phone to

download TS-990S brochure. www.kenwoodusa.com
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