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Field Gear That
Goes The Distance!

FT-897D

HF/VHF/UHF Portable Operation Powerful Transceiver
= The Ultimate Emergency Communieations Radio

» Rugged, Innovative Multi-Band

s Operales on lhe S3E. CW, AM. FM. and Digital Modes

s Wide Frequency Coverage

= 20-Watt Forable Operation Uaing Intemel Batteries

= 100 Watls When Using an Exlernal 13.8-Volt DC Power Source

FT-B17ND

The Ultimata Backpack, Multi-Mode Portabla Transceiver
= Self-Conlained
= Battery-Powerad
s Covenng the HF, VHF, and UHF Bands
» Provides up to Five Watts of Power Output
n 3530, CW, AM, TM, Packet, or
S5B-based Digital Modes like PSK31

FT-857D
The Worc's Smallest H=I\WHF/UHF
Maobile Transceiver

= Ultra-Compact Package

m |deal for Monile or Fxternal RaHery Portable Work
» ¥ide Freguency Coverzge

a Optional Remole-Head

= High-Parfermance Mabile Ope-ation

FT-4150D
HF/S0 MHz 100 W Easy to Operate All Mode Transoelver
s lluminzted Key Buttons

» 300Hz | 500Hz | 2.4 ¢Hz CW IF Filter

s Foo: Etand

» Classically Deeigned Main Dial and Knobs
= Oynamic Microphone MH-31 AR Included

\ l Choice wf dw World's fop DX erss

Vertex standar Us Headqrariers
10900 Walker Streat, Cyprass, CA 90630 (714) 827-7500

hitp://www.vertexstandard.com
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50/144/(222)*/430 MHz
FM 5 W/AM 1W (50 MHz) Triple Band Handheld

7/ ) ~J) *222 MHz/1.5 W (USA version)
V-8R

(7.4V 1,100 mAh Lithium lon battery/FNB-101LI and
battery charger/NC-86A included)

®

144/430 MHz

FM 5 W Dual Band Handheld
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\VOAESIG I
| (7.4V 1,100 mAh Lithium lon battery/FNB-101LI and
battery charger/NC-86A included)
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All-in-one Prestigious Tri-band Transceiver 144/430 MHz Dual Band Transceiver with GPS unit included
Bluetooth® for hands-free Operation with optional accessories Built-in GPS Antenna - Waterproof
Waterproof/Submersible IPX 7 rated - 3 ft for 30 minutes Wide Band Receive for 108-999 MHz (Cellular blocked — US Version)

3 Bluetooth’ .

The optional GPS Antenna Unit
FGPS-2 attached to the optional
g speaker Microphone MH-74A7A

Optional GPS and
antenna unit for
GPS/APRS® operation

Attached to the radio (microphone input) using
the optional GPS Antenna Adapter CT-136

Supports APRS® communication by the Built-in Worldwide Standard AX.25 Data TNC

The VX-8 series radios are compatible with the » SmartBeaconing™ Function « GPS Compass Display - “Heading Up” or “North Up”
world wide standard APRS® (Automatic Packet » Memories to list 50 stations « APRS® Symbol Icon pre-set function
reporting System) using the GPS system to locate » Memories to store 30 APRS® messages * Clearly displayed APRS® Beacon Messages

d h ition inf ti « DIGI-PATH routing indication function  « Selective Message Received indicated by Flashing LED
and exchange position information. . 8 DIGI-PATH routing settings
\ ! Choice of the World’s top DX’ers*M

Vertex Standard US Headquarters
10900 Walker Street Cypress, CA 90630 (714) 827-7600

APRS? is a registered trademark of Bob Bruninga WB4APR. SmartBeaconing™ from HamHUD Nichetronix

For the latest Yaesu news, visit us on the Internet:
http://www.yaesu.com

Specifications subject to change without notice. Some accessories and/or options may be standard in certain
areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.



Cushcraft R8 8-Band Verticalk MA-5B 5-Band Beam
Covers 6, 10, 12, 15, 17, 20, 30, and 40 Meterss: ~ Smal| Fotprmt -- Big Signal

The Cushcraft R8 is recognized as the industry gold
standard for multi-band verticals, with thousands in use
worldwide. Efficient, rugged, and built to withstand the
test of time, the R8's unique ground-independent design
has a well-earned reputation for delivering top DX results
under tough conditions. Best of al, the R8 is easy to
assemble, installs just about anywhere, and blends incon-
_Spi icuously with urban and country settings alike.
The R8 = Automatic Band Switching: The R8's famous
provides 44 ?"W\ "black box" matching network combines with
360° (omni) |4 =5 traps and parallel resonators to cover 8 bands.
coverage on | You QSY instantly, without a tuner!
the horizon || i Rugged Construction: Thick fiberglass insula-
and alow e ot . A7 tors, dl-stainless hardware, and 6063 aircraft-alu-
radiation ...+~ minum tubing that is double or triple walled at key
anglein the stress points handle anything Mother Nature can dish out.
vlemca}\l Compact Footprint: Installsin an area about the size
P of achild's sandbox -- no ground radials to bury and all
J  RF-energized surfaces safely out of reach. ‘
L egal-Limit Power: Heavy-duty components are con- The MA-5B is one of Cushcraft's most popular
test-proven to handle all the power your amplifier can HF antennas, delivering solid signal-boosting direc-
legally deliver and radiating it as RF rather than heat. tivity in a bantam-weight package. Mounts on roof
The sunspot count is climbing and long-awaited band  using standard TV hardware. Perfect for exploring
openings are finally becoming areality. Now is the per- exciting DX without the high cost and heavy lifting
- fect time to discover why Cushcraft's R8 multi-band ver-  of installing a large tower and full-sized array. Its7
tical is the premier choice of DX-wise hams everywhere!  foot 3-inch boom has less than 9 feet of turning
R-8GK, $56.95. R-8 three-point guy kit for highwinds.  radius. Contest tough -- handles 1500 Watts.

R Hatchhg Network REB's Rugged Design The unique MA-5B gives you 5-bands, automatic
i B 1 I M LT band switching and easy installation in a compact
i = =TT T i 26-pound package. On 10, 15 and 20 Meters the end
oy GUATATTARE RESE 1R 1Ty elements become a two-element Yagi that delivers
ST solid power-multiplying gain over adipole on all
=i R e three bands. On 12 and 17 Meters, the middle ele-
2 o gL sansurer s ment is a highly efficient trap dipole. When working
. DX, what really matters are the interfering signals
0 It b ncing and noise you don't hear. That's where the MA-5B’s
e T -li!f e ks el e 1 e impressive side rejection and front-to-back ratio really
heceas  mmsmed TR SE R shines. See cushcraftamateur.com for gain figures.

Cushcraft 10' 15 & 20 Meter Trlbander Beams

Only the best tri-band antennas It goes without saying that

become DX classics, which is . N the World-Ranger lineup is
why the Cushcraft World-Ranger e . ~ |also famous for its rugged
A4S, A3S, and A3WS go to the s construction. In fact, the

head of the class. For more than
30 years, these pace-setting per-
formers have taken on the world's
most demanding operating condi-
tions and proven themselves every

majority of these antennas
= sold years ago are still in
service today! Conservative
mechanical design, rugged
over-sized components,

time. The key to success comes attention to detail means low SWR, wide stainless-steel hardware, and aircraft-grade
from attention to basics. For example, ele-  bandwidth, optimum directivity, and high 6063 make all the difference.

ment length and spacing has been carefully  efficiency -- important performance charac- The 3-element A3SYA3WS and 4-element
refined over time, and high-power trapsare  teristics you rely on to maintain regular A4S are world-famous for powerhouse gain
still hand-made and individually tuned schedules, rack up impressive contest scores,  and super performance. A-3W'S, $499.95,
using laboratory-grade instruments. All this  and grow your collection of rare QSLs! 12/17 M. 30/40 M eter add-on kits available.

Cushcraft Dual Band Yagis Cushcraft Famous Ri n%os Compact FM Verticals
One Yagi for Dual-Band FM Radios 1BX's famous Ringo antenna has been around
A270-10S Dual-bander VHF rigs are R for along time and remains unbeaten for solid
$ 9‘5.,- the norm these days, so reliability. The Ringo is broad-banded, lighting
1 69 why not compliment your protected, extremely rugged, economical, elec-
T i FM base station with a trically bullet-proof, low-angle, and more -- but
4 dual-band Yagi? Not only mainly, it just plain works! To discover why hams
will you eliminate a costly and commercial two-way installers around the
: feed world still love this antenna, order yours now!
line, you'll reallzeextra

Free Cushcraft Catalo
gain for digital modesllke ( and Nearest Dealer . . . 662-323- @

high-speed packet and D- Call your dealer for your best price!

Cushcraft

Amateur Radio Antenna
308 Industrial Park Road, Starkville, MS 39759 USA
Open: 8-4:30 CST, Mon.-Fri. Add Shipping.
e Sales/Tech: 662-323-5803 < FAX: 662-323-6551

http.//www.cushcraftamateur.com
Prices/specifications subject to change without notice/obligation. ©© Cushcraft?, 2010.

Cushcraft . . . Kegping you in touch around the globe| Visit www.cushcraftamateur.com

prow ides three el ements
per band and the A270-
10S provides five for solid !
point-to-point performance. They're both
pre-tuned and assembly is a snap using the
fully illustrated manual.




no holes. Includes 16’ 6” deluxe cable
assy w/18" mini RG-1888A/U type coax

for weather seal entry.

side doors, SUV doors, etc... and require
Choose a mount

CP-5M UNIVERSAL LIP MOUNT
All the mounts attach to van doors, truck

MINI COOPER SHOWN WITH
ON THE DOOR EDGE.

depending on the
antenna size and
vehicle mounting

location space.

!
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For a complete catalog, call or visit your local dealer.
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CEIME T HT-224 TRI-BAND 2M/220/70CM HT ANTENNA « Wavelength: 2M 1/4 wave » 220MHz 1/2 wave

* 440MHz 1/2 wave ¢ Length: 11.5” « Conn: Male SMA
Aaldal MH-610 TRI-BAND 2M/220/70CM HT ANTENNA « Wavelength: 2M 1/4 wave « 220MHz 1/2 wave

Aaldal MH-510 TRI-BAND 6M/2M/70CM HT ANTENNA « Wavelength: 6M 1/4 wave top-load « 2M 1/4 wave
« 70cm 5/8 wave ¢ Length: 14" « Conn: Male SMA

* 440MHz 1/2 wave ¢ Length: 20.75" « Conn: Male SMA
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A One Person, Safe, Portable and Easy to Erect Antenna Mast..................... Bob Dixon, W8ERD
Get ready for EmComm or ARRL Field Day with this field deployable mast.

Is There an Optimum Height for an HF Antenna? ...........cccccoo.... Kazimierz “Kai” Siwiak, KE4PT
When you look at the arrival angle of your antenna, you just might discover that height is not might.
SWR, Reflected Power —What Do They Mean?...........cccoeeeiieieeniciiieeieene Joel R. Hallas, W1ZR
Some wattmeters give you power, while some measure SWR. How do you bring them together?
Direct Digital Synthesis for Those ClassiC RigS.........cccccceevveiieiiie i Joe Lunsford, N4AYG
Enjoy that old analog-readout radio — and know what frequency you're on.

A Single Element Vertical “Beam™..........cccccoeeiieiiriieeii e David Robbins, K7BKI
Take advantage of the directional properties of a vertical antenna.

Two Small Helical Antennas for 2 Meters.........coooveeveeeeeeeeeeeeeeeeeeeeeeeeas John E. Portune, W6NBC
A dipole mode helix can perform almost as well as a full size antenna — but in much less space.
PrOAUCT REVIEW ...ttt Mark Wilson, K1RO

Alinco DX-SR8T HF transceiver; TYT TH-UVF1 dual band handheld transceiver

News and Features
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12
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68
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71
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77

It Seems to Us: Putting Our Best Foot Forward

B I QTSI L £ 1 o T Joel P. Kleinman, N1BKE
Young hams descend on Superfest; Inside HQ; Media Hits; more.

Field Day: It's Not About the FiSh.........ccccceiiiiiiiiie e Norm Fusaro, W3IZ
Some long-distance Elmering pays off with a Field Day reunion.

Get Up and Get-On-The-Air........ccccooveieeieenne Gary Pearce, KN4AQ, and Dick Orander, KD4ISC

Your Field Day GOTA station is the perfect spot to find new ops in search of an Elmer.
US Amateur Radio Bands

LOONEY TUNEIS ...ttt Steve Sant Andrea, AG1YK
Fighting over the frequency and other avoidable transgressions.

Houston, We Have Amateur Radio!..........ccoveiiiiiieiiniieeee e Harold Kramer, WJ1B
Take an insider’s look at NASA'’s Mission Control and see how it helps support Amateur Radio.
DXpedition to PoOnza ISIand.............ccooioiiiiiiiieee e Ruth L. Vano, KBgGUSC
How an Italian vacation turned into a memorable DXpedition.

HAPPENINGS ..ottt s snne e S. Khrystyne Keane, K1SFA

Radio amateurs in Japan provide communications support after earthquakes; NCVEC deletes
question for Extra class question pool; New Mars rover to feature Morse code; FCC News; more.

Interested in Writing for @ST? www.arrl.org/gst-author-guide e-mail: gst@arrl.org
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The fourth full weekend in June is when
hundreds of thousands of Amateur Radio
operators head out to a field, a fire station
or an EOC — or even their driveway!

— to practice operating in less than optimal
conditions. Top photo: Tom Dunbar, W6ESL,
operates the VHF station of the West

Valley Amateur Radio Association’s Field
Day site on Mora Hill, overlooking Silicon
Valley. Photo by Bill Frantz, AE6JV. Middle
photo: North American hams aren't the only
ones who get on the air for Field Day. Kurt
Krongvist, SM@LQI, of Kramfors, Sweden,
operates SSB during the IARU Region 1
HF Field Day in September. Bottom photo:
Paul Chominski, WAGPY, looks in on John
Musselman, N6EP, inside the Escondido
(California) Amateur Radio Society's VHF
tent. Both photos by Henryk Kotowski,

SM@JHF.
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Introducing the Yaesu FT-950 transceiver for DX ent
Superb receiver performance
Direct lineage from the legendary FT bx 9000 a

HF/50 MHz 100 W Transceiver

FT-950

erodyne receiver architecture, using 69.450 MHz 1st IF [l Built-in automatic antenna tuner ATU, with 100 memories
M Eight narrow, band-pass tlllers in the RF stage eliminate out of band M Powerful CW operating capabilities for CW enthusiasts
interference and protect the powerful 1st IF M Five Voice Message memories, with the optional DVS-6 unit
[l 1st IF 3 kHz Roofing filter included M Large Multi-color VFD (Vacuum Fluorescent Display)
M High-speed Direct Digital Synthesizer (DDS) and high-spec Digital PLL [l Optional Data Management Unit (DMU-2000) permits display of
for outstanding Local Oscillator performance various operating conditions, transceiver status and station logging.
M Original YAESU IF DSP advanced design, provides comfortable and [l Optional RF . -Tune Units for 160 m, 80/40 m and 30/20 m Bands
effective reception. IF SHIFT / IF WIDTH / CONTOUR / NOTCH / DNR

M DSP enhancement of Transmit SSB/AM signal quality with "Th "
Parametric Microphone Equalizer and Speech Processor - e BESf Df the BES* ""5: GDf BE tter
H Built-in high stahilily TCXO (iﬂ.5 ppm after 1 minute@77 ° F) Introducing the new FT-950 Series with PEP-950 (Performance Enhancement Program)

COMPACT HE/o0 MHz TRANSGEIVER WITH IF D3P

A superb, compact HF/50 MHz radio with state-of-the-art IF DSP

technology configured to provide YAESU World-Class Performance in an
easy to operate package.
New Ilcensees, casual operators, DX chasers, contesters, portable/fleld

HF/50 MHz 100 W All Mode Transceiver

FT-45 OAulumallc Antenna Tuner ATU-450 optional

FT-450AT with Built-in ATU-450 Automatic Antenna Tuner
Compact size : 9" X 3.3" x 8.5" and Light weight : 7.9 Ib

Real Performance,
Really Portable

FT-817ND
HF/50/144/430 MHz
5 W All Mode
Transceiver

HF/VHF/UHF Portable Operation HF/VHF/UHF Multimode Mobile Transceiver, &/ (AM 1.5 W)
Just Got a Lot More Powerful! now Including Built-in DSP e 60 m Band.

FT-897p [rcxo LIy (60m Barnd) FT-857D XY (60im Band

HF/50/144/430 MHz HF/50/144/430 MHz NN a5 MICHRO

100 W All Mode Transceiver (144 MHz 50 W/430 MHz 20 W) 100 W All Mode Transceiver (144 MHz 50 W/430 MHz 20 W) AT 'AS-25

Automatic Matching for Mobile Auto-Resonating 7~430 MHz for ] v Manually-Tuned
FT-897/857 Series Transceivers FT-897/857 Series Transceivers " & | Portable Antenna

FC-40 ATAS-120A VHF/UHF

Automatic-Matching 200-Memory :;}g:nzusn;ggem Base RadialKit “ i A E: SU
Antenna Tuner (160 m ~ 6 m Band) i (no separate tuner ATAS-120A. Choice of the World’s top DX 'ers®

WATERPROOF required) Vertex Standard

Specificati bject to ch ithout notice. S i d/ US Headquarters
isi . pecifications subject to change without notice. Some accessories and/or
For the latest Y_aesu news, visit us on the Internet options may be standard in some areas. Frequency coverage may differin 10900 Walker Street
o - - some countries. Check with your local Yaesu dealer for specific details. -
http://www.vertexstandard.com c Cypress CA 90630 (71 4)827 7600
bl



NEW GOMPACT HF TRANSCEIVER WITH IF DSP

A superb, compact HF/50 MHz radio with state-of-the-art IF DSP technology, configured
to provide YAESU World-Class Performance in an easy to operate package.

New licensees, casual operators, DX chasers, contesters, portable/field enthusiasts,
and emergency service providers- YAESU FT-450D...This Radio is for YOU!

o

HF/50 MHz 100 W All Mode Transceiver

FT-450D

With Built-in Automatic Antenna Tuner
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Compact size: 9” X 3.3” X 8.8” and Light weight: 7.9 Ib

Al Foot stand {

J| &) Classically Designed Main Dial and Knobs

1120300 Hz/500 Hz/2.4 kHz CW IF Filters | ((2//Dynamic Microphone MH-31a8) Included |

H Large informative Front Panel Display,
convenient Control knobs and Switches
Ml The IF DSP guarantees quiet and
enjoyable high performance HF/50 MHz
operation

Handy Front Panel Control of Important Features including:
*CONTOUR Control Operation
The Contour filtering system provides a gentle shaping of
the filter passband.
eManual NOTCH
Highly-effective system that can remove an interfering beat
tone/signal.

eDigital Noise Reduction (DNR)
Dramatically reduces random noise found on the HF and
50 MHz bands.
eIF WIDTH
The DSP IF WIDTH tuning system provides selectable IF
passband width to fight QRM.
SSB - 1.8/2.4/3.0 kHz, CW - 300 Hz/500 Hz/2.4 kHz
eDigital Microphone Equalizer
Custom set your rig to match your voice characteristics for
maximum power and punch on the band.
eFast IF SHIFT Control
Vary the IF SHIFT higher or lower for effective interference
reduction / elimination.

More features to support your HF operation

@10 kHz Roofing filter @20 dB ATT/IPO @Built-in TCXO for
incredible +1 ppm/hour (@+77°F, after warm-up) stability @CAT
System (D-sub9 pin): Computer programming and Cloning
capability @Large, Easy-to-See digital S-meter with peak hold
function @Speech Processor @QUICK SPLIT to automatically
Offset transmit frequency (+5 kHz default) @ TXW to monitor
the transmit frequency when split frequency operation is
engaged @Clarifier @Built-In Electronic Keyer @CW Beacon
(Up to 118 characters using the CW message keyer’s 3
memory banks) @CW Pitch Adjustment (from 400 to 800 Hz, in
100 Hz steps) @CW Spotting (Zero-Beating) @CW Training
Feature @CW Keying using the Up/Down keys on the micro-
phone @Two Voice Memories (SSB/AM/FM), store up to 10

M The rugged FT-450D aluminum die-cast
chassis, with its quiet, thermostatically
controlled cooling fan

provides a solid foun-

dation for the power

amplifier during long

hours of field or home

contesting use.

1] Illl|1|€|.|'}':'T
> o

seconds each @20 second Digital Voice Recorder @Dedicated
Data Jack for FSK- RTTY operation @Versatile Memory
System, up to 500 memory channels that may be separated
into as many as 13 Memory Groups @CTCSS Operation (FM)
@My Band / My Mode functions, to recall your favorite operating
set-ups @ Lock Function @C.S. Switch to recall a favorite Menu
Selection directly @Dynamic Microphone included @IMPOR-
TANT FEATURES FOR THE VISUALLY IMPAIRED OPERA-
TOR - Digital Voice Announcement of the Frequency, Mode or
S-meter reading

YAESU

Specifications subject to change without notice. Some accessories and/or
options may be standard in certain areas. Frequency coverage may differ in
some countries. Check with your local Yaesu Dealer for specific details.

For the latest Yaesu news, us on the Internet:
//www.vertexstandard.com




Advanced Dual Band Mobile Radio
5.2” x 1.6” Large dot matrix (264 x 64 dots) LCD display
GPS / APRS® / Bluetooth® Features

FTM-350AR

New Vacuum Cup-Mounting Bracket permits Angle Adjustment
New APRS® Operation Capability, and newly Expanded User Friendly Functions

144/(220)*/430 MHz 50 W FM Dual Band Transceiver

FTIVI-S50AR @

220 MHz 1 W (USA version only)

New Features of The FTM-350AR

1. New Vacuum Cup-Mounting Bracket with 2. Expanded APRS® functions
Angle Adjustment @ Uses the worldwide-accepted GPS NMEA data format

The new MMB-98 Mounting bracket allows easy installation of the radio @ Navigation to another APRS® BEACON station is pos-
control display to your Dashboard by placing the vacuum mount in the ibl if the b tation i -
desired location and pressing a lever. You may then adjust the display to SIble;Sey enIth e eacomSIANO NI STMOVINGS

the optimum viewing angle. @ Waypoint data (Data in/out) is available from the ACC
connector on the rear of the main unit.

@ Sub-Band APRS"® operation may be active in the back-
ground, even when operating in Mono-Band Display
mode.

@ Newly added Voice Alert function

@ Re-allocated often used keys to more convenient posi-
tions for easier operation

@ Programmable keys on the DTMF Microphone provide
direct access to APRS® functions

*APRS® is a registered trademark of Bob Bruninga WB4APR \ ; Choice of the World’s top DX ’erss"

*SmartBeaconing™ from HamHUD Nichetronix Vertex Standard

Specifications subject to change without notice. Some accessories and/or Us Hieadq uarters
options may be standard in certain areas. Frequency coverage may differ in 0900 Walker Street
some countries. Check with your local Yaesu Dealer for specific details. ny 5SS CA 90630 (71 4)827*7600

For the latest Yaesu news, visit us on the Internet:
http://www.vertexstandard.com




“It Seems to Us”

Putting Our Best Foot Forward

k& The fourth weekend in June offers the best opportunity for radio amateurs
to explain our Jmssion to the general public, community leaders, and

one another, ¥

ARRL Field Day, held this year on June 25-26, is

by far the most popular Amateur Radio operating
event in the United States and Canada. For 27 hours
the bands buzz with FD activity, mostly from multi-
operator stations in temporary locations using “off the
grid” electric power. For many participants, Field Day
is the most intense dose of Amateur Radio that they
get all year. Phone (SSB) and CW predominate, but
digital modes are the fastest growing in terms of the
number of contacts made.

For most participants, the goal of the weekend is to
experience Field Day — not to win. The bonds that
are forged in planning, assembling, and operating

a Field Day station can last a lifetime. So can the
lessons learned, whether it's how to solder a coax
connector or how to coax information from weak
signals on a crowded band. FD occupies a prominent
position on most successful radio clubs’ calendars
because team-building is an essential component of
any group activity. Nor is it all about radio; many FD
regulars will tell you that the most valuable member
of the team is not the best operator, but the cook.

FD has evolved from its roots as a test of portable
equipment to an exposition of most aspects of

our multi-faceted hobby. While it was not originally
intended as such, years ago the ARRL realized that
Field Day is a great public relations opportunity. It
allows us to demonstrate the skills and capabilities
that make our avocation a valuable resource for our
communities and our nation. Hundreds of stories
about Field Day appear in the media each year. Two
from last year stood out as exemplary, and earned
the ARRL Bill Leonard, W2SKE, Professional Media
Awards in the categories of print and video. While the
awards go to the media professionals, the subjects of
their pieces are equally deserving of kudos.

The Loudon Amateur Radio Group, K4LRG, provided
the material for Washington Post staff writer Phillip
Lucas, who visited its FD site in Lovettsville, Virginia
and conveyed how Amateur Radio blends traditional
radio communications techniques with cutting-edge
technology to readers as far away as India. You can
learn all about this family oriented club and its record
of success at its outstanding website, www.k4lIrg.
org.

The Contoocook Valley Radio Club, K1BKE, was the
subject of a seven minute segment on WMUR-TV
by Jennifer Crompton, producer for New Hampshire
Chronicle, a weekday half hour news magazine.

Ms. Crompton visited the club’s FD site in Henniker,
interviewed several of the operators, and captured
their passion on video to be shared with her viewers.
She also captured some humor. When asked the
perennial question, “What'’s the farthest away you've
talked to someone?” Dale, AF1T posed a clarifying
question of his own: “On Earth?”

These two clubs and many others used Field Day to
put their best foot forward to the media and ultimately
to the general public. They helped dispel the myth

that Amateur Radio is yesterday’s news. One of the
many striking images in the WMUR-TV program is of
a waterfall display of a moonbounce signal recorded
by Lee, AALYN at his home station and played on a
computer at the site.

Many clubs invite the public, not just the media, to
observe their Field Day activity. It takes careful
preparation to make this a success. Advance
publicity and effective sighage are essential. There
are safety, security and liability issues to be
considered. Club members must be assigned to
welcome visitors, explain what's going on, and give
them something to take away as a reminder to learn
more by visiting websites or by attending a future
club meeting or open house.

Field Day is not simply useful to explain Amateur
Radio to our community neighbors. It is equally
useful to share our personal passions with one
another and to learn from each other. Amateur
Radio today encompasses such a broad field and

is developing simultaneously in so many different
directions that it is impossible for one person to keep
up with it all. Chances are that our explorations over
the past year have taken us to different places than
our friends’. What's more, we can show our new
hardware or demonstrate that new software right at
the FD site. This may not add to the score but it will
enrich the experience.

Hundreds of FD groups take advantage of the “Get-
On-The-Air’ (GOTA) station to give both new and
recently inactive licensees a special opportunity

to participate. This year the rules also encourage
groups in some categories to add a VHF station. In
June six meters, and sometimes even two meters,
can come alive with sporadic E propagation and
deliver ear-splitting signals from 1,000 miles away.
The more stations are active, the less likely it is that
such an opening will escape unnoticed.

Finally, and above all else — whatever you do on
Field Day, do it safely. Endangering yourself or
those around you should not be a part of the FD
experience. Temperatures can be brutal, especially
for those who are not accustomed to strenuous
activity. Storms can be dangerous. Portable
generators and temporary electrical wiring must be
treated with respect. Be sure every member of your
team has reviewed the safety tips in the Field Day
Information Packet that's available at www.arrl.org/
fieldday.

Let's make this year’s event the best ever.
CQ Field Day!

N

)
/1/ / -
/{/ Al
David Sumner, K122

ARRL Chief Executive Officer
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hy-gain HF VERTICALS

Self-supporting -- no guys required . . .
angle radiation, omnidirectional . . .
matic band switching . .

ware . .
Fregiel

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

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

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

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

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

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

é AV-12AVQ, $139.95. (10, 15, 20 Meters).

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

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

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

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

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

o —— (|

=

1

-T7A, *449%

AV-14AVQ *179%
AV-12AVQ *139%

" hy- ga|n<R>
Classics

All hy-gain multi-band vertical
antennas are entirely self sup-
porting -- no guys required.

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

All handle 1500 Watts PEP SSB,
have low SWR, automatic band-
switching (except AV-18VS) and

'Sﬂgggﬁ gr}iizgtc?e)?:;)\{[yAt&tlySm%s)t No ground radials required! Off-center-fed
Heavy duty, slotted, tapered = Windom has 55% greater bandwidth than

swaged. aircraft quality aluminum COMpetitive verticals. Heavy-duty tiltable
tubi%g with full (c]ircutn%ference base. Each band independently tunable.

Model # Price Bands Max Power Height Weight | Wind Surv.| Rec. Mast
AV-18HT | $949.95 11015204080 1500 WPEP| 53 feet |114pounds| 75MPH |  ------
AV-14AVQ | $179.95 |10,15,20,40 |1500 W PEP| 18 feet 9 pounds | 80 MPH | 1.5-1.625”
AV-12AVQ | $139.95 |10/15/20 M | 1500 WPEP | 13 feet 9 pounds | 80 MPH | 1.5-1.625
AV-18VS | $11995 | 10-80M |1500WPEP| 18 feet 4 pounds | 80 MPH | 1.5-1.625
DX-88 $369.95 10-80M | 1500 WPEP | 25 feet 18 pounds | 75 mph nogw | 1.5-1.625
DX-77A $449.95 10-40M |1500WPEP| 29 feet | 25 pounds |60 mph noguy| 1.5-1.625

Remarkable DX performance -- low
Handles 1500 Watts . . .
. Aircraft quality aluminum tubing . . .
. Recessed SO-239 connector . .

Low SWR ... Auto-
Stainless steel hard-
. Two year limited Warranty . . .

PATRIOT )

-

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

No ground or radials needed
Effective counterpoise
replaces radials and ground.
Automatic bandswitching
Single coax cable feed. Each
band is individually tunable. Extra
wide VSWR bandwidth. End fed
with broadband matching unit.
Sleek and low-profile
Low 2.5 sq. ft. wind surface
area. Small area required for
mounting. Mounts easily on
decks, roofs and patios.

Full legal limit
Handles 1500 Watts key down
continuous for two minutes.
Built-to-last

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

Two year limited warranty.
All replacement parts in stock.

| AV-640, $399.95. (6,10,12,
15,17,20,30,40 Meters). 25.5
ft., 17.5 Ibs. The AV-640 uses
quarter wave stubs on 6, 10, 12
and 17 meters and efficient end
loading coil and capacity hats on
15, 20, 30 and 40 meters -- no
traps. Resonators are placed in
parallel not in series. End load-
ing of the lower HF bands
allows efficient operation with a
manageable antenna height.

AV-620, $299.95.
(6,10,12,15,17,20 Meters). 22.5
| ft., 10.5 Ibs. The AV-620 cov-
ers all bands 6 through 20

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

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

hy-gain

Antennas, Rotators & Towers

— 308 Industrial Park Road, Starkville, MS 39759 USA

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

http://www.hy-gain.com

Prices and specifications subject to change without notice or obligation. © Hy-Gain®, 2010,



Coupons good through June 30, 2011

It’s Here!

$100

Coupon

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

$200

_Coupon

$50

Coupon

FTDX-5000/D/MP Series
Shown above withSM5000 Station Monitor
(optional on some versions).

Coupon

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

and FM (25 Watts AM carrier).

$20

Coupon

: FTM-350AR FT-450D -
$20 2M/440 50W sate of the art o ode
220MHz 1W technology,
APRS & WIRES Ready world class performance, P Or;aot\’)!fz]&o%wz /6,
FT-817ND Coupon GPS (optional) easy to use 440MHz
HF/6/2/440 HF/6/2/440 all mode $20 $20
Coupon
FREE FREE Coupon
k6886 ?20 YSK-8900 FREE
with Purchas ool

with Purchas
$10
Coupon

$20

] Coupon
Coupon FT-1900R FT- 2900R FT-7900R
FTM-10R FT-8800R FT-8900R 144-148MHz 2 meter transceiver Dual bander
144/440MHz 50/40W/ 2M/440MHz 10M/6M/2M/440MHz |
$25 $15 > ¢145 40 $300
Coupen Coupon 3 gupon gunon gupun g::pg Coveon
e
=
FTDX-9000C/D/MP
400 watts, dual analog meter sets, LCD display,
d installed, main and sub receiver
FT-60R FT-250R FT-270R VX-8GR VX-3R VX-7R/RB VX-8DR | ™Memory car ‘
Dualband 2 Meter  2M5W  Full 5watts 2M/440MHz  Triple B/and Full 5 watts VR, full dual rx, external power supply.

Included
with
your purchase

“ . RMK-7000

O
ICOM

Coupons good through June 30, 2011

g

1C-7700

1C-7600 1C-7000 No compromise RX performance
USB, LSB, CW, RTTY, HF/6M/2M/440
PSK31, AM, FM IF DSP 1C-V80 IC-T70A
IC-7410 M550 2MAAOMHz
1C-7200 HF/6M 100W/
HE/6 100W All Mode, IF DSF
i USB for Rig Control g : I
T and Digital Modes c:,s

1C-2100 — HF/6M/2M/440
1200MHz/D-Star optional
Dual RX, All Mode IF DSP
USB for Rig Control &
Digital Modes

IC-2200H
2M 65W FM Mobile

* Restrictions apply, contact your HamPROS Dealer for details.

atibl

ID-880H
2M/440 Dual Band

1C-2820H
2M/440 dual bander

$225

Universal Radio, Inc.
800-431-3939

Local (614) 866-4267

FAX (614) 866-2339

6830 Americana Pkwy.,
Reynoldsburg, Ohio 43068
www.universal-radio.com

Lentini
Communications, Inc.
800-666-0908

Local (860) 828-8005

FAX (860) 828-1170

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

Austin Amateur
Radio Supply
800-423-2604

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

Radio City, Inc.
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
800-497-1457

Local (913) 381-5900

FAX (913) 648-3020

8012 Conser

Overland Park, KS 66204
www.associatedradio.com

@mr .

We participate in all radio
manufacturers’ coupon, free

in this ad, give us a call!

=3
T%()\%,)].Q $30 Coupon g—%ggg)s(/ I h accessory, and rebate
Memories, Coupon  TS-20005 'ﬁ Hig—h performance falh, programs, and stock a
Coupons good through May 31,2011 Dual Display -& $275 tue IF/stage DSP Now available at fEE——T Zs?sggs::ovanfzj Efmr:dlo
— CouponON main band. HamPROS: ViSA ; el
rom essentially all of the
ia ad DJ-XI1E/T jor Amateur Radio
Wideband major Amateur
TH-F6A $40 $25 S manufacturers. If you don't
TM-D710A ~ Coupon Communications see what you are looking for
2M/70cm Receiver OB VIR

Mobile b i
50W/50W,

$275
Coupon
TS 5908 ~
160-6 meters Ts- 228?}\(41-3
TH-D72A HF/6M
144/440 MHz All-Mode Transceiver

5W HT/GPS/TNC

Introdhucimg Eha
New and Irpoved

TYT THUWF1 A

Dual Band HI
444-1 48 MMy WHF|TX)

430-450 NHz UHFITX)
136174 & dﬂl‘l-d?llll'l“:r
pl . '

TYT THFS

DTHIF Kaypad
Single Band HT
144148 MMz (TX)
136-174 MHz [RX)
FCU Centrmed

2/220/4 y Coupon
Coupon

Get the power of a
desktop in a

Optional Voice hand-held radio!

Synthesizer,

TM-271A
2M FM Transceiver

Wouwxun Duzl Band HT
144-148 WHz VHF({TX)
430-330 WMz UNF(TX)

138-1T4 & dDD-4BCMHz
glus FM broadcastiRX)

5 Am P-:.wer"il ly DC ’awar [T
FOC Certified B nply ppiy

Vindel PSS Model PSIOSWN

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

QJE
DC Powsr Supply  DC PtrWEl Supply

Model SI0SWE  Meodel PSI0SWII



jkleinman@arrl.org

In Brief

B The FCC has granted parts of an
ARRL Petition for Reconsideration
in the ARRL's ongoing dispute with
ReconRobotics over a device that
operates in the Amateur Radio

70 cm band. For details, see
www.arrl.org/news/arrl-scores-
partial-victory-in-reconrobotics-
proceeding.

= Amateur Radio operators were
involved in alerting the NWS about
the wind-fanned Rock House fire
near Marfa, Texas. In Westmoreland
County, Pennsylvania, a public
service VHF net activated before an
F2 tornado touched down.

E The International Amateur Radio
Union and its more than 160
Member-Societies celebrated World
Amateur Radio Day on April 18.

®The March 2011 edition of

the Spectrum Defense Matters
newsletter has been posted to the
ARRL website.

u|n the wake of several severe
aftershocks that rocked Japan, the
ARRL asked that 7.030 MHz and
other frequencies be kept clear for
emergency use.

® The Federal Communications
Commission has launched a
complete overhaul of its website.

B The winners of the first ARRL
Video Contest were announced.

®The ARRL filed a Petition for
Rulemaking and a Request for
Temporary Waiver with the FCC to
authorize the use of single-time-
slot Time Division Multiple Access
(TDMA) emissions in the amateur
bands at and above 50 MHz.

® The new Spread Spectrum rules
went into effect April 29.

= Two more astronauts have
received their Technician licenses.
Chris Cassidy, KF5KDR, and Luca
Parmitano, KF5KDP, will head to
space in 2013.

®m The ARES® E-Letter is now
available in an audio version and on
iTunes.

® Field Day merchandise is available

on the ARRL website. This year’s
product line includes a polo-style
shirt, a hat, a pin and a pack of
posters.

12 June 2011 O5F

This Just In

Joel P. Kleinman, N1BKE

Media Hits

Allen Pitts, W1AGP
Media & Public Relations Manager

® The problem with Section 207 of House Bill HR 607, the part that would take
420-440 MHz and sell it for commercial use at auction, made news this month
as hams responded to the ARRLSs call for action. The first article spotted was
“Commissioners discuss taxes, legislation” in the Alpine Avalanche (TX) where
David Cockrum, N5DO, of the Big Bend Amateur Radio Club discussed the bill
and how it could impede the club’s ability to provide emergency services in far
West Texas. He even got a resolution passed against selling our frequencies.
After that, more articles came in quickly. The story “Congressman should
protect disaster radio system” in the News-Leader.com (Springfield, MO)
reported, “Opposition has emerged to provisions of the bill calling for the sale
to commercial interests of the frequency that is being used by amateur radio
operators.” Politicians took notice that something was not right as another
News-Leader article pointed out, “Ham radio operators are upset over hill” and
Representative Billy Long “says he was unaware of complaints by ham radio
enthusiasts.” KFBB-TV (MT) nailed the main issue, pointing out “...it's how the
law would pay for setting it up that has amateur radio operators up in arms.”

® Major media outlets soon joined in, such as the RadioResource Media
Group’s story “Industry Expresses Concerns with Parts of D Block
Reallocation Bills,” which found many more problem areas with the bill in
addition to our concerns. PC Magazine published in “Government Wants to
Control App Market” that “Now, another Legislator, Peter King wants to ban
the ham radio folks — the only people who manage to communicate during
real emergencies — from operating. Again there is a bogus rationale.” Didi
Tang and Malia Rulon wrote a major national article, “Ham radio operators
concerned about losing band,” in USA Today and NewsFactor Network. “Ham
radio enthusiasts nationwide are concerned about a bill in Congress that they
say would limit their ability to help in disasters and emergencies.” Even the
homeland security people were concerned as reported in Homeland Security
Today’s briefing “Bill Upsets Amateur Radio Operators”: “It's a tiny clause
deeper down in the legislation that has ham radio enthusiasts and emergency
responders all worked up. Under the bill, in the next 10 years the government
would sell the 420-440 MHz frequencies...”

® Meanwhile, young hams were also making news as Matt Stuart reported in
“Students’ space balloon produces breathtaking photos of the earth” appearing
in the Madison County Journal. “Members of the Olde Towne Middle School
Robotics, Radio & Technology Club were amazed as they gazed at the
high-definition pictures that showed shots from inside a thunderstorm and
eventually from the top of the world.” Indeed, high altitude ballooning has
become popular enough with hams that balloon maker Raven Industries did a
special promotional press release via GlobeNews Wire which proudly stated,
“The involved teams have designed and constructed the payload tracking
systems and radio frequency data links using amateur radio systems.”

® Emergency communications work also got media coverage. In “Ham radios
find place in high-tech world” published in Stars and Stripes, Japan Amateur
Radio League (JARL) International Section Manager Ken Yamamoto told how
“In the fairly early stages after the earthquake, several radio amateurs were
able to activate their stations with car batteries or small-engine generators.”

® And then there was the story of the “Elderly Man and His Dog Rescued
at Sea” that appeared on ABC News and in the Los Angeles Times and on
NBC in San Diego. “Shortly after 1 PM, amateur HAM Radio operator Rex
Weinheimer [KC5AGQ] picked up a mayday call in Stonewall, Texas, near
Austin.”

m But for a feel-good piece, the best came from PN Magazine’s large

pictorial article about Bill Sturridge, KIAMMZ. PN specializes in veterans with
disabilities. “[Bill] might be paralyzed, but he’s rescued many sailors. He hears
faint cries for help from the middle of the Atlantic...”



YACHT at Superfest

ARRL President Kay Craigie, N3KN, was the guest of honor

at AES Superfest in Milwaukee in early April. During the event,
she spent some time with a group of young people who belong
to YACHT — Young Amateurs Contest Ham Team.

“We've set up a display at Superfest promoting youth and ham
radio for the past three years, and this one was the best thus
far,” commented Ed Engleman, KG8CX, Assistant Section
Manager for Youth, ARRL Wisconsin Section. “The boys
appreciated the complimentary ARRL materials, and that has
motivated one to start serious work on upgrading to Extra and
another to work toward his Technician.”

COURTESY ED ENGLEMAN, KG8CX

ARRL President Kay Craigie, N3KN, and YACHT coordinator
Ed Engleman, KG8CX, with several members of the group at
AES Superfest.

First Guam
160 Meter WAS

If you think it's a challenge
to dig out Rhode Island or
North Dakota while you're
looking for your last couple
of states for the ARRL
Worked All States Award,
try hunting for them from
Guam on 160 meters. David
Mueller, N2NL, did and
wound up with the first WAS
award earned by a resident
of Guam. He tells us he’s
also submitted cards for
WAS on 9 bands

(no 6 meters yet).

CWO3 WILLIAM EPPERSON

BOSN4 Troy Riedel, the assistant
school chief for the US Coast
Guard Chief Warrant Officer
Professional Development course
(right) awards the WAS certificate
to ENG2 David Mueller, N2NL.
The ceremony took place at the
Coast Guard Academy in New
London, Connecticut, but David is
stationed on Guam until 2013.

Leonard Award Presented
to TV News Producer

In March, ARRL New
England Division Vice
Director Mike Raisbeck,
K1TWEF, presented the
ARRL Leonard Video
Award to Jennifer
Crompton, producer

for New Hampshire
Chronicle on WMUR-
TV, Manchester, New
Hampshire. Her news
magazine piece showed

From the left: Chris Shepherd,

COURTESY PETE STOHRER, K1PJS

=4l

a New Hampshire club’s jgeographer; Jennifer Crompton; K1ITWF,

2010 Field Day effort.

and Peter Stohrer, K1PJS, ARRL New

Hampshire Public Information Coordinator.

Inside HQ

Field Day

On June 10-11, 1933, the ARRL held its first
“International Field Day.” About 50 station participation
reports were received. 1933 technology was technically
challenging and F. E. Handy reported in QST that

the first Field Day was a “real trial for portables (and)
too many stations are often designed piecemeal,
without coordinating the receiver, transmitter and

power supply....often parts are weak and unwieldy in
operation.” But, some things haven’t changed. Even in
1933, “participants reported insect and weather hazards”
and the article noted that on-air operations should be
“combined with a good time for all.”

Field Day participation has increased during the last 78
years. In 2010, an estimated 35,000 radio amateurs and
1300 ARRL Affiliated Clubs participated in Field Day.
2400 logs were submitted. [Don't forget to submit your
electronic summary to www.b4h.net/cabforms/.]

While the essence of Field Day remains the same, the
rules have changed to accommodate new technology,
FCC regulations, and operating modes. For example,

in 1933 there were no SSB transmitters, satellites or
PSK31. How are the rules changed? The ARRL Board’s
Programs and Services Committee, working with ARRL
Field Day Manager Dan Henderson, N1IND, review Field
Day rules, as needed, each year. This year a new rule
was added permitting an additional VHF station for all
Class A and Class F stations. This rule

was added to expand VHF participation particularly on
the 6 meter band since 6 meter capability is included in
most modern HF transceivers.

Here inside HQ, we endeavor to make Field Day an
enjoyable and worthwhile event for our members. Each
year, our graphics staff, led by Sue Fagan, KBLOKW,
and David Pingree, NINAS, creates a unique logo and
product line for Field Day. They design good-looking
Field Day pins, shirts, hats and customizable posters for
FD announcements. These items make us look more
professional and promote Amateur Radio overall.

During the last few years, one of our most popular Field
Day services has been the Field Day Station Locator at
www.arrl.org/field-day-locator. This interactive web
application lets you enter the location of your public Field
Day operation so that visitors can find your Field Day
site. Over 1600 Field Day station locations were entered
in 2010.

W1AW Station Manager Joe Carcia, NJ1Q, and crew
will be on the bands during Field Day making QSOs
and transmitting the customary W1AW Field Day
bulletins. K6KPH will rebroadcast the bulletins on the
West Coast. W1AW will be testing our own emergency
communications capabilities including our back-up
power.

In this issue, we have published several articles relevant
to Field Day, including an article on a single element
vertical beam; a safe, a portable and easily erected
antenna mast, and a look at the fun that GOTA

stations provide to newcomers. Check our website at
www.arrl.org/field-day for the latest FD information.

Whatever your Field Day plans, in the spirit of the first
Field Day, | hope that a good time is had by all.

73,

Harold Kramer, WJ1B
ARRL COO/Publisher QST
wjib@arrl.org
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GET
'?(,"°""E° Get Involved

www.arrl.org/get-involved

ARRL 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.

B QST Archive and Periodicals Search —www.arrl.org/gst
Browse ARRL extensive online QST archive (1915-2007).
A searchable index for QEX and NCJ is also available.

B 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.

B 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.orgltis

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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Join or Renew @
www.arrl.org/join &

ARRL Member Services

Donate Shop

www.arrl.org/shop

ARRL Programs

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

Radiosport

Awards — www.arrl.org/awards

Contests — www.arrl.org/contests

QSL Service —www.arrl.org/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/exam

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

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

Quick Links and Resources

QST — ARRL members’ journal — www.arrl.org/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
Advertising — www.arrl.org/ads

Interested in Becoming a New Ham?

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

Contact Us
ARRL - The national association for Amateur Radio™
225 Main Street
Newington, CT 06111-1494 USA
Tel 1-860-594-0200, Mon-Fri 8 AM to 5 PM ET (except holidays)
FAX 1-860-594-0259
e-mail hginfo@arrl.org
Web site — www.arrl.org

Facebook
www.facebook.com/ARRL.org

| | Twitter
L twitter.com/arrl - twitter.com/wlaw - twitter.com/arrl-youth

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
guestion or comment about ARRL policies, contact your representatives at the addresses shown.

Officers

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

KAY C. CRAIGIE,* N3KN

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

RICK RODERICK, K5UR*

PO Box 1463, Little Rock, AR 72203
501-988-2527; kK5ur@arrl.org
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, KZQB

1925 Bidwell St,

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

DAVID SUMNER,* K1ZZ
Secretary

DAVID SUMNER, K1ZZ
Treasurer

JAMES McCOBB Jr, K1LU

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, K1IDAJ

Education Services Manager
Debra Johnson, K1DMJ
Laboratory Manager

Ed Hare, W1RFI

Marketing Manager

Bob Inderbitzen, NQ1R

Amy Hurtado, KBINXO
Circulation Manager

Diane Petrilli, KBIRNF
Membership Manager

Media and Public Relations Manager
Allen Pitts, W1AGP

Membership & Volunteer
Programs Manager

Dave Patton, NN1N

Mike Corey, W5MPC

Emergency Preparedness Manager
Production & Editorial Manager
Steve Ford, WB8IMY

Regulatory Information Manager
Dan Henderson, NIND

VEC Manager

Maria Somma, AB1FM

Business Staff

Business Manager
Barry J. Shelley, N1VXY

Controller
Diane Middleton

Information Technology Manager
Jon Bloom, KE3Z

*Executive Committee Member

Atlantic Division

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
(301-292-6263); w3tom@arrl.org

Central Division

George R. Isely, W9GIG*

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

Mickey D. Cox, KSMC

754 Cheniere Drew Rd, West Monroe, LA 71291
(318-397-1980); kbmc@arrl.org

Vice Director: David A. Norris, K5UZ

640 Josephine Dr, Batesville, AR 72501
(870-793-6431); kSuz@arrl.org

Great Lakes Division

Jim Weaver, K8JE

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

Vice Director: Gary L. Johnston, KI4LA
3056 Hergott Dr, Edgewood, KY 41017
(859-391-6399); kidla@arrl.org

Hudson Division

Joyce Birmingham, KA2ANF

235 Van Emburgh Ave, Ridgewood, NJ
07450-2918 (201-445-5924); ka2anf@arrl.org
Vice Director: William Hudzik, W2UDT

111 Preston Dr, Gillette, NJ 07933
(908-580-0493); w2udt@arrl.org

Midwest Division

Cliff Ahrens, KGCA

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); kOdas@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 Allen Pitts, W1AGP, Media Rela-
tions manager, use wlagp@arrl.org or
apitts@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
Tom Frenaye, K1KI*

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

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

Northwestern Division

Jim Fenstermaker, K9JF

10312 NE 1615t Ave, Vancouver, WA 98682
(360-256-1716); k9jf@arrl.org

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

Pacific Division

Bob Vallio, W6RGG*

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

Vice Director: Jim Tiemstra, K6JAT

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

Roanoke Division

Dennis Bodson, W4PWF

233 N Columbus St, Arlington, VA 22203
(703-243-3743); 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

Brian Mileshosky, N5ZGT*

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

Vice Director: Dwayne Allen, WY7FD
82 Wenger Dr, Devils Tower, WY 82714
(307-756-9439); wy7fd@arrl.org

Southeastern Division
Greg Sarratt, W40ZK

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

Vice Director: Andrea Hartlage, KG41lUM
PO Box 608, Grayson, GA 30017
(404-509-4054); kgdium@arrl.org

Southwestern Division

Richard J. Norton, N6AA

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

Vice Director: Marty Woll, N6VI

21301 Candice PI, Chatsworth, CA 91311-1404
(818-773-9655); n6vi@arrl.org

West Gulif Division

Dr David Woolweaver, KSRAV*

2210 S 77 Sunshine Strip, Harlingen, TX 78550
(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: Eric Olena, WB3FPL, 284 Blimline Rd, Mohnton, PA 19540
(610-775-0526); wb3fpl@arrl.org

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

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

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

Western New York: Steve Ryan, N2ITF, 3036 Route 394, Ashville, NY 14710-9734
(716-763-7555); n2itf@arrl.org

Western Pennsylvania: John Rodgers, N3MSE, 803 S Main St, Butler, PA 16001
(724-287-0424); n3mse@arrl.org

Central Division (IL, IN, WI)

lllinois: Tom Ciciora, KA9QPN, 1887 Irene Rd, Sandwich, IL 60548

(815-498-4929); ka9gpn@arrl.org

Indiana: John Poindexter, W3ML, 204 S Main St, Knox, IN 46534-1620 (574-772-2772);
w3ml@arrl.org

Wisconsin: Donald Michalski, WOIXG, 4214 Mohawk Dr, Madison, WI 53711
(608-274-1886); w9ixg@arrl.org

Dakota Division (MN, ND, SD)

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

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

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

South Dakota: Scott Rausch, WABVKC, 15362 Canyon Trl, Piedmont, SD 57769-7286
(605-787-7566); waOvkc@arrl.org

Delta Division (AR, LA, MS, TN)

Arkansas: Dale Temple, W5RXU, 5200 Timber Creek Circle, North Little Rock, AR 72116
(501-771-1111); w5rxu@arrl.org

Louisiana: Gary L. Stratton Sr, K5GLS, 8424 Kaw Court, Shreveport, LA 71107
(318-309-0023); kK5gls@arrl.org

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

Tennessee: Glen Clayton, W4BDB, 238 Old Parksville Rd NE, Cleveland, TN 37323;
(423-472-7751); wabdb@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: Dale Williams, WASEFK, 291 Outer Dr, Dundee, Ml 48131
(734-529-3232); wa8efk@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: Mike Lisenco, N2YBB, 1635 E 46th St, Brooklyn, NY 11234-3604
(718-258-7830); n2ybb@arrl.org

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

Midwest Division (IA, KS, MO, NE)

lowa: Tom Brehmer, NOLOH, 1114 East Tenth St, Muscatine, |A 52761
(563-263-3097); nOloh@arrl.org

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

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

Nebraska: Art Zygielbaum, K@AIZ, 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); k1leic@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); nlkat@arrl.org

New Hampshire: Alan K. Shuman, K1AKS, PO Box 681, New Boston, NH 03070-3520
(603-487-3333) klaks@arrl.org

Rhode Island: Bob Beaudet, W1YRC, 30 Rocky Crest Rd, Cumberland, Rl 02864
(401-333-2129); wlyrc@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); wilkt@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: Doug Dunn, K7YD, 216 Fiddle Creek Rd, Livingston, MT 59047-4116
(406-686-9100); k7yd@arrl.org

Oregon: Bonnie Altus, AB7ZQ, 7770 Harmony Rd, Sheridan, OR 97378
(971-237-0711); ab7zg@arrl.org

Western Washington: Jim Pace, K7CEX, PO Box 1602, Centralia, WA 98531
(360-508-8437); k7cex@arrl.org

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

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

Santa Clara Valley: Vacant

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, WACAC, 4500 Wake Forest Rd, Portsmouth, VA 23703
(757-484-0569); wacac@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: Jeff Ryan, KORM, 9975 Wadsworth Pky K2-275, Westminster, CO 80021
(303-432-2886); kOrm@arrl.org

New Mexico: Donald D. Wood, W5FHA, 9100 Wimbledon Dr NE,

Albuguerque, NM 87111 (505-828-0988); wsfha@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); wamd@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: Roberto Jimenez, KP4AC, PO Box 360536, San Juan, PR 00936-0536
(787-567-7373); kpdac@arrl.org

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

Virgin Islands: John Ellis, NP2B, PO Box 24492, Christiansted, St Croix, VI 00824
(340-773-9643); np2b@arrl.org

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

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

Arizona: Thomas J. Fagan, K7DF, 10650 E Bridgeport St, Tucson, AZ 85747-5925
(520-574-1129); k7df@arrl.org

Los Angeles: David Greenhut, N6HD, 21781 Ventura Blvd, #243,

Woodland Hills, CA 91364 (818-992-5507); n6hd@arrl.org

Orange: Carl Gardenias, WU6D, 20902 Gardenias St, Perris, CA 92570
(951-443-4958); 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, KEYR, 1436 Johnson Ave,

San Luis Obispo, CA 93401-3734 (805-543-3346); kéyr@arrl.org

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

North Texas: Jay Urish, W5GM, 1711 Buckeye Dr, Flower Mound, TX 75028-1259
(972-691-0125); wsgm@arrl.org

Oklahoma: Kevin O’Dell, NGIRW, 464 Majestic Hills Rd, Ardmore, OK 73401-8362
(580-220-9062); nOirw@arrl.org

South Texas: Lee H. Cooper, W5LHC, 2507 Autrey Dr, Leander, TX 78641
(512-260-7757); w5lhc@arrl.org

West Texas: John Dyer, AE5B, 9124 County Road 301, Cisco, TX 76437
(254-442-4936); aeSb@arrl.org
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BALUN @'DES' GNS Perfect for the HFpacker

Unbeatable for the

www.balundesigns.com

7 b0 30 MHz Monual Tuncy

Specificalions:

A Continuously frequancy coverage:

Prices 710 50 Mz,

Maximum povrer:
Custom Sl Y

Sg cimarsicns ininchae:
winding TEFN 14 KAE
AakLA0pGHTY I AE Weight of the antenina: 3 lhe,
on
Features:

requeSt' B Assembles and dissembles n seconds

Mo iapz on caile anc no counterpoiess

 Has 2 buill in tuner to cover 7 1o 30 MHz
Higly noise refecton, high G anlennz
Warks parfectly ore meter above the ground,
Steallh for window and balzony mouniing

817-832-7197

KN2C DDF2020 Kit

Useful for 100 ~ 1000Mhz
Map plotting program
On Google Earth™

with GPS data

www.kn2c.us On sale $279

e-ham reviews:

K2ULR-Amazing Anfenna...
KBBBO-Groat Portable Anienna...
WDEDBM-Unbalivabie...
AF2Q-Can't be beat for anlerna
rastricted ham...

See us at W4RT Booth 114 & 115 Dayton Hamveniion!
www.alexloop.com

The NEW EZ HANG
Square Shot Kit
www.ezhang.com
Suggestions from thousands of
HAM'S and Cable installers around
the world, led to a complete

redesign of the EZ Hang. Custom
designed for YOU, the user in mind.

Tube ngs.Now vallable g

_ lete K
for Sale  On- Llne

Now safekr and ez;l_sier to_:;hs?, youhwill hit  ‘Soesal See WWW WA1FFL.com
your mark every time, with less chance
of misfires hitting the yoke. | {O]E Ordetrlng and Technlcal =
THERE'S NONE LIKE IT IN THE WORLD! o Ly i
$99.95 + $9.05 for shipping when paying by check o Ig'gh SFDR. 0.5-30 MHz
overage

s CAL, RIT, Transmit Offset s
=Flash EEPROM Memory Storage

= Surface-Mount Components Pre-Soldered
=Display and Shaft Encoder Included.

% See Demonstration
: and Kits at Dayton 2011

540-286-0176 -
- e |
M www.ezhang.com R
EZ HANG VISA

32 Princess Gillian Ct,
Fredericksburg, VA 22406

Join or Renew
your ARRL
Membership

www.arrl.org/join

Call Toll-Free

ten n a S 888-9988-541

ashilnnovation B i LU ey
Now American hams can have the best Yagis tool

LY

 our web site ‘
www.bencher.c
for the full line of finely
crafted Buttemut ‘and

@m., ]7 (‘om@
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ARRL Members:

Get on the road
to group savings
on auto insurance.

\J
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7

As a member of ARRL, you can pay less for quality
auto insurance. A group insurance program from
MetLife Auto & Home® has been made available
to you, and it comes with special group discounts.

You can also enjoy bonus savings and benefits,
including:

® 5% discount for monthly automatic bank
account deduction of your premium

e Automatically earn a $50 credit toward your
deductible each year your policy is claim-free
(up to $250)*

e Superior driver discounts, multi-car discounts
and more!

So, make the easy switch to MetLife Auto & Home
for your special group savings.

Call 1-877-491-5087 today!

MetlLife

Benefits for the if in life™

*Deductible Savings Benefit is not available in all states. In New York State, drivers must pay a state-required minimum deductible before using this benefit.
MetLife Auto & Home is a brand of Metropolitan Property and Casualty Insurance Company and its affiliates: Metropolitan Casualty Insurance Company, Metropolitan Direct Property and Casualty Insurance Company,
Metropolitan General Insurance Company, Metropolitan Group Property and Casualty Insurance Company, and Metropolitan Lloyds Insurance Company of Texas, all with administrative home offices in Warwick, RI. Coverage,
rates, and discounts are available in most states to those who qualify. © 2011 MetLife Auto & Home © 2011 PNTS L0411172998[exp0314][All States] 1103-1027

S9 Antennas
in Stock
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JETSTREAM

For Discounted Prices and Fast Delivery on These Products and More

www.CheapHam.com

Amateur Radio- CB - Marine- Parts- Pro Audio - Test Equipment

Special Advartising Section

ARRL Field Day 2011

ARRL Field Day |

Vertex Standard US Headguarters
109500 Walher Street, Cypress, CA 90630 (¥14) 827-7600
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ANEW COMET.CTC-50M
Window Gap Adapter!
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MALDUL HVU-8
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Etﬁ!lﬂing sitde. rrmmng is required,

VX Power HF@GWESE‘TM‘JFM
6l ?ﬁarn.'iﬁh ™

1504 13kHz
190 D501z

NEW! COMET H-422
A0/2 01 5/10W, nampat:t,
yoadbandyrotaiableldipole!

Orcenfact HCG Cerpary. 15036 Siarra 3onits Lane, Chirg, TA 31710
903-303-6132 « 8030-952-2611 « AKX 502.303-0135 + wew_natzommarcup. com

ighining, th=it,
other natursl d sasters,

For a complele calalog, call or visit yowr local dealer.

Gordo’s manual
for 2011-2015 re-
=<4 organizes all the
questions into log-
ical topic groups
for easier learn-
ing. His explana-
tions include highlighted key words to
help you remember the material for test
success. Companion CD is full of great
operating tips!

GWGM-11 $24.95

General Book
W & Software
8 Package

o4 Study at your
computer and
take practice
i)l exams. Soft-
4 ware includes
explanations
from Gordo’s book, scores your re-
sults and highlights areas that need
further study. Includes free Part 97
Rule Book.

General Liass

GUS-11 $34.95

General Audio

Course on CD
General  Theory
Course recorded
by Gordo is full
of the sounds that
bring ham radio
to lifel He talks
you through the
Element 3 theory to help you under-
stand the material and get you ready for
your upcoming exam. On 4 audio CDs.

GWGW-11 $29.95

MEET GORDO AT HAMVENTION! DAYTON BOOTH 250

Order today from W5YI: 800-669-9594 or on-line: www.w5yi.org
The W5YI Group P.O. Box 200065 Arlington, TX 76006-0065

You’ve worked hard to buildl: Y
liyou're an ARBL member;

ARRL has partnered wath Hays ‘Alfinity Group
low-cost equipment insurarnce. TS

m | ovr deductiole

Just some of our “Members Only” Benefits:

m All risk coverzoe wth few exclusicns

B Heplacerent cost coverage

B Automated on-ine system for schaduling

and updating youre 1ent

= Exceplional customer serv ce and pramat

claims attention

ore details at:

INsSUrancs caverage you can colnt on to protect
you from loss or camage o your amateur
station, entennas and mokile egaipment by
ident, fie, flood, tomado and

www.arrlinsurance.com

ARRL 55z snsie:

“To paricipate, You must be a resid=nt in one of th= 50 U3 siales

Mention this ad for a free gift.

Bur dream station:
f llfj easy 1o protectit.

toibfing you comprehensive,

ARRL Ham Radio
Equipment Insurance
Plan

Administered by
~< Hays Affinity Group
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CHNOLOGY INC

See us at Dayton! pyailable at: + HRO

Booths 108-109  + Universal Radio ¢ Radio City
+ AES + R&L Electronics

New! - PK-232SC with Sound Card, Rig Control, USB - All built-in!
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mt e - TR gy
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M Single USB connection to computer
W USB Sound Card built-in

M Rig Control built-in - Yaesu CAT, ICOM CI-V &
Kenwood logic level

H Computer isolated from Radio
As Always-

Upgrade any PK-232 ever made
to the PK-232SC!

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 PK-232SC again expands its role in your
radio station. Now it connects to your computer with a
single USB cable - no audio cables, no RS-232 cables! It
has a built-in USB sound card with isolated audio I/0 to your
radio to prevent ground loops. The new logic level rig
control for your Icom CI-V, Yaesu CAT and older Kenwood
radios is optically isolated. There is a new audio monitor
jack so you can hear the PK-232 ouput. You never have
enough downstream USB ports so we even added a pair for
that new radio with USB rig control and other accessories.

New! - HamHub Il - Connect and Control your TNC, Radio & PC
HamHub Il works with any TNC and Radio!

M Single USB connection to computer

W USB Sound Card built-in

M Rig Control built-in - Yaesu CAT, ICOM CI-V &
Kenwood logic level, USB and RS-232

M Isolates Computer from Radio

MW 2 RS-232 port and two USB ports

The HamHub Il connects your computer, your TNC and your

radio. It switches seamlessy between data controller modes

and sound card modes under software control. A single USB

cable connects to your computer - 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 logic level rig
control works with your Icom CI-V, Yaesu CAT and older
Kenwood radios. Dual USB and dual RS-232 ports take care
of rig control on your newer radios, TNC control and
accomodate addtional accessories.

Why do I need a HamHub 11?

The problem with a typical sound card interface is that it is
designed to work with your radio only. Many stations still
use hardware data controllers for modes and features the
sound card interfaces and computers don’t have. The
HamHub Il connects any radio, any TNC and your computer
in a flexible system to use all the resources of your hard-
ware and software.

H TZ-900 Antenna Impedance Analyzer

Quickly check Antennas & transmission lines- color graphics - no computer required!

B DSP-232+ Multimode Data Controller*
Sound card interface, USB, Pactor, 1200/9600 Packet

B PK-96/100 TNC - 1200/9600 Packet*
Available with USB or RS-232

W DSP-599zx Audio Signal Processor*
Noise Reduction & filtering for Audio, CW & data

W ANC-4 Antenna Noise Canceller
Kill noise before it gets to your receiver!

HamLink™ Wireless and USB Remote Gontrol & Audio

W HamLinkUSB™ 1g Control Plus
Logic Level plus PT

B PK-232 RS-232-to-USB Adapter*
Use the PK-232 with new computers!

®
B HamLinkBT-BTH+ " Headset GB
Use a standard cellphone Bluetooth® headset
to keep your hands free for driving and operating.
Includes USB rig control for your station.

Audio, VOX & PTT - Fixed & Mobile.

*From the Timewave Fountain of Youth - Upgrades for many of our DSP & PK products. Call Us Now!
Timewave Techn()Iogv Inc The Bluetooth® word mark is a registered

www.timewave.com
sales@timewave.com

136 Dayton 2011 — Special Advertising Section ~ H5¥=

trademark owned by Bluetooth SIG, Inc. and any

27 Emp"‘e Drive, 8u|te 110  useof the mark by Timewave is under license. 651 -489-5080
St. Paul, MN 55103 USA

Fax 651-489-5066



Ameritron1200 Watts Solid State Amp

lifier

1200 Watts PEP SSB/CW Output, 1.5-30 MHz No Tune, I nstant-On, | nstant Bandswitching,
Super Reliable, Whisper Quiet, Remote Controllable, QSK, Fully Protected, Fully Metered ...
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Just select the band and transmit!

Ameritron's new solid state no-tune,
instant-on, instant bandswitching ALS-
1300 desktop linear amplifier gives you
1200 Watts PEP SSB/CW with less than
100 Watts drive. Covers 1.5 to 22 MHz
(10/12 Meters with optional MOD-10MK).
You'll bust through weak band conditions,
heavy QRM and QRN because the ALS-
1300 islessthan 1 dB down from a full
legal limit 1500 Watt amplifier.

Super Reliable!

Eight conservatively rated MRF-150
FETs mounted on two huge heat sinks
spreads heat evenly. Four whisper quiet
temperature controlled fans keep the FETs
at a safe temperature. You get unparalleled
Ameritron reliability and trouble-free serv-
ice. Competing amplifiers using asingle
expensive device concentrate heat at asin-
gle hotspot that greatly reduces reliability.

50-Volt operation gives you highly lin-
ear operation with a superbly clean signal.

Put out-of-the-way and Remote Control

The ALS-1300 amplifier and its match-
ing power supply can be placed out-of-the-
way and controlled remotely. Remote
Control Head, AL S-500RC, $49.95, lets
you monitor data and manually switch
bands. Radio Interface, ARI-500, $119.95,
reads band data from your transceiver and

[

Sulid State No une
FET Amplifies

ALT

L ]

ALS-1300

*2899

Suggested Retail

automatically bandswitches the ALS-1300
as you change bands on your transceiver.
Features Galore!

An Operate/Standby switch lets you run
"barefoot” and instantly switch to full
power when you need it.

Fast 5 millisecond T/R relays (10 mil-
lion operation lifetime specs) give you full
QSK operation. The T/R relay sub-board is
easily replaced if the relays ever fail.

Ameritron's exclusive front-panel ALC
control prevents overdriving your transceiver.

The ALS-1300 can be keyed by any
transceiver that can sink 15 mA at 12 VDC
without requiring a specia interface.

Super-clean modular construction
makes service quick and easy.

Fully Protected!

The ALS-1300 is fully protected to pre-
vent amplifier damage if you: switch to a
band different from your transceiver, use the
wrong antenna or have overly high SWR, if
the heat sink temperature exceeds a safe level,
if the dual 600 Weatt modules are significant-
ly RF unbalanced. Whenever the amplifier
faults, it is automatically bypassed.

If output forward or reflected power
exceeds a safe level, output power is auto-

Inside the ALS-1300 Solid State Amplifier

AMERITRON . ..

'-r‘"ﬂ"!" |

matically reduced to prevent amplifier dam-
age by controlling ALC to the transmitter.
Fully Metered!

Two accurate Cross-Needle meters use
LEDs with adjustable brightness for back-
lighting -- no more burned-out meter lamps.

The left meter continuously monitors DC
current of both 600 watt amplifier modules.

Theright meter is a multi-meter. Read
antenna SWR, forward, reflected output
power simultaneously (has adjustable PEP
meter hold time) . . . amplifier balance . . .
ALC between amplifier and transceiver . . .
DC drain voltage of each power amplifier.

L EDs show which band is selected
(manually bandswitched or automatically
with optional ARI-500 Radio Interface) . . .
ALC activity . . . when the amplifier is keyed

. high SWR ... power amplifier fault.

The desktop size amplifier is a compact
10%2Wx6%Hx19D in. Weighs just 23 Ibs.

Hash-Free Switching Power SupplyI

The hash-free fully
regulated 50 VDC, 50
Amp switching
power supply iswired
for 220 VAC but can
be rewired for 110
VAC. Includes six foot cable to
ALS-1300. Draws 12 Amps at 220 VAC, 25
Amps at 110 VAC. Hasinrush current pro-
tection, current-limited outputs, exceptional
filtering and RFI suppression. Works on
50-400 Hz, 200-260/ 100-135 VAC making
it ideal for remote DX-peditions.
10Wx6'-Hx9'.D inches. 12 pounds.

Options

MOD-10MK $39.95, low-pass filter
assembly gives you 12 and 10 Meter opera-
tion. Requires FCC ham license.

QSK-5, $359.95, pin-diode T/R switch
gives lightning fast silent QSK operation.

Here'swhat they say . . .
| have had my amp now for a few days and WOW!
| picked the amp up at the factory and Mike was
very helpful in showing me the ins & outs of the
amp. Mine is SN 8 and these amps are in high
demand. It will truly talk 1200 watts all night long
and never get warm. Thanks to Ameritron for the
way they treat their customers and taking time
that | was satisfied. N5SBZ

I've been using SN3 for about six weeks now. No
processors or digital read-outs, but very easy to
use and it puts out 1200 watts on most bands with
no problem. | have been operating QSK as the
internal relays are plenty fast enough. AD5X

| have had this fine amp now for a week and have
made a number of QSO's (20). It can make the dif-
ference, and has in a number of occasions, getting
thru the QRN and making a contact. Some of my
QSO's have lasted up to 1 hour and there has not
been a single problem...runs cool and gives me
excellent results. KB4AKKX

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

the World s high power leader!
116 Willow Road, Starkville, MS 39759
TECH (662) 323-6211 « FAX (662) 323-6551

30 p.m. CST Monday - %y
For power amplifier components call (662) 323-8211

http: //www.ameritron.com

Prices and g)eclfl cations subject to change without notice. ©2010 Ameritron.

The World s High Power Leader!



hamcity.com

Be prepared.
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_ Aurhorized dealer
800)882-1343  wwwhamcitycom L1 " 5563 Sepulveda Blvd., Suite D, Culver City, CA 0230



The Elecraft K-Line
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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 KPA500 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.

h\ m_lmo _HN>_H|_| www.elecraft.com <« 831-763-4211

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

Elecraft is a registered trademark of Elecraft, Inc.



. Up Front In QST

Two Continents, Two Field Days
Henryk Kotowski, SM@JHF

Like many of us, until | attended a Field Day for the first time, | did not realize
how much fun itis. It is Amateur Radio at its best. If | wanted to explain the
benefits of our hobby to someone who knows nothing about Amateur Radio,
| would take them to a Field Day site.

My first encounter with live Field Day activity took place in Southern Califor-
nia. | was impressed by the number of sites and the amount of hardware.
The California climate makes Field Day a true summer event. The partici-
pants must protect themselves from the scorching sun and avoid dehydra-
tion. In Sweden, the month of June is unpredictable — it can even snow. The
participants must bring warm clothing and actually provide some heating
during the night.

The Stockholm Field Day | withessed took place during the IARU

Region 1 Field Day in 2009 using the call sign 8S@DAY. It was a joint effort
of a few local clubs and the National Voluntary Radio Organization (FRO).
Usually the clubs arrange their individual events in their own areas, but in
2009 they shared a location on the commons in the heart of Stockholm to
attract visitors — both hams and nonhams — to the site. Each participating
club had a tent and provided members who demonstrated Amateur Radio
in action to the visitors.

The emphasis was on low power, advanced modes, microwaves and com-
puter applications. In order to attract young people to Amateur Radio we
have to be modern and technologically progressive. | noticed that many
participants were quite young.

In California | visited the sites of Escondido Amateur Radio Society near
Dixon Lake and the Palomar ARC in San Marcos. Both were loaded with
equipment and vehicles. Traditional HF bands and modes prevailed with
many vintage rigs in use.

The Swedish Field Day is a social event. The emergency aspect is not em-
phasized since Amateur Radio plays only a small role in most European
countries in emergencies. Its main purpose is to expose the public to the
hobby.

Although the details may vary from continent to continent, the general idea
is the same — get together and practice Amateur Radio in the open air and
in public.

Photos by Henryk Kotowski, SM@JHF

The CW tent of Escondido Amateur Radio Society
was a real sauna bath. Inside the VHF tent is
John, N6EP. Peeking into the tent is a visitor,
Paul, WAGPY.

There is space for several rigs and operators
inside the largest tent at the large HF station. At
left is Peter, SAGAWS, with Lars, SM@YYM.

Hiro Nagasawa, 7K1PYG, from Japan attempts to raise a
contact on 20 meter CW using his very low-power setup.

The batteries are visible on the right foreground and his This is the 8S@DAY site sponsored by the National Voluntary Radio
keyer is the black box on the left with a red button. He Organization. FD was held on the common in Sweden’s capital city
signed SM@/7K1PYG while in Stockholm. — the perfect spot to bring Amateur Radio to the public.

June 2011 O5F



Heavy-Duty FM Dual Band Mobile
eptionally Wlde Receiver Coverage

*108 to 520 MHz/ 700 to 999.99 MHz (Cellular blocked)

3

39"1'"{53

HEAVY-DUTY 75 W 2 m FM TRANSCEIVER

FT-2900R |

“Jﬁ.‘
"ﬂ‘
'Gﬂa

. S
b L A
[
N .’ H4 Y
S ommm

ULTRA RUGGED 55 W 2 m FM TRANSCEIVER

Best Selling, Reliable Mobile f; "

FT-1900R ggibsun

1 'n
J_ r*r;

_-\.,

VHF FM 5 W COMPACT
HANDHELD TRANSCEIVER

FT-270R

http://www.yaesu.com

For the latest Yaesu news, visit us on the Internet:

Specifications subject to change without notice. Some accessories and/or options may
be standard in certain areas. Frequency coverage may differ in some countries. Check
with your local Yaesu Dealer for specific details.
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ULTRA-COMPACT
5W 2 m FM HANDHELD
TRANSCEIVER

FT-250R

YAESUO

Choice of the World's top DX’ers®

Vertex Standard

US Headquarters

10900 Walker Street

Cypress, CA 90630 (714)827-7600



RIGblaster Duo

A complete dual-radio station
Integration console

$349.00

RIGblaster Advantage
Internal Sound card with only one USB
cable for rig control and all audio.

$200.00

RIGblaster Nomic
Small, simple, rugged, portable
and inexpensive

$59.95

RADIO

RIGblaster Pro

Our top of the line single
radio interface

starting at: $289.95

RIGblaster Plus 11

Automatic switching
between voice and digital
modes with CAT/CI-V

$159.95

RiIGblaster Plug & Play
Direct USB to radio data
jack connections

$119.95

Learn about digital mode communications at:
www.westmountainradio.comldigital
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Fly with the EAGLE risk-free for 30 days

HHEAR MORE

STATIONS.

MORE CLEARLY.
GUARANTEED.

Introducing the Ten-Tec Eagle — the world’s first
Advanced Signal Reception™ Down Conversion HF Transceiver

ASR opensup theairwavesfor you
Advanced Signal Reception™ [ASR™] will
change forever your ham radio experience.
You’ll hear more stations, more clearly.
You’ll have more reliable communications.
And your ham radio hobby will be more
rewarding than ever.

High performance in a compact package
The new Ten-Tec Eagle is a high-perfor-
mance HF +6 transceiver with a host of fea-
tures. The Eagle’s small 2.9 x 8.5 x 10.25-
inch case (HXWxD) makes it the perfect
multi-use radio — use it at home or take it on
the road in your car or RV. State-of-the-art
Digital Signal Processing chips and proprie-
tary circuits insure maximum transmit and
receive performance. According to many
reviewers, the Eagle can outperform trans-
ceivers costing two to three times as much.
See our web site for specifications.

HDTV, Blu-Ray, & ASR

You’ve seen the improvement HDTV
brought to television, you’ve seen the
improvement Blu-Ray brought to DVDs —
now it’s time to take a look at what Advanced
Signal Reception is bringing to ham radio.

Fly with the Eaglerisk-free for 30 days
The good news is that it couldn’t be easier to
be the first on the block to test fly the Eagle
ASR transceiver. Here’s what to do. Order
the Eagle (financing available). Test it for
30 days in your home, shack, car, or
club. Compare it to any other amateur
radio you or your friends have used. If you do
not agree that the Eagle ASR transceiver
enables you to hear more stations, more
clearly than ever before, simply return the
Eagle to us for a full refund of your purchase
price. And there’s more good news for you
“early birds”.

Come see us!
Booth 548-549 and 550

Dayton Hamvention®
and meet the EAGLE!

Find oul more

www.tentec.com

BUY FACTORY DIRECT

The Eagle Early Bird Special

When you order your new Eagle Advanced
Signal Reception transceiver, we will include
at no additional charge a new Ten-Tec
Model 709A desk microphone & stand.
(Our supplies of the microphones are
limited, so you will want to order early.
The microphone and stand are yours to keep
—even if you decide to return the radio.

Order Hotline
800-833-7373

or mail the coupon below to take
advantage of the Eagle Early Bird special.

Microphone supplies are limited.
P e e e s ... ... ... ...y
I would like to take advantage of your
Eagle Early Bird Special. | am
placing my order for the new
Eagle Advanced Signal
Reception transceiver and '
I would like to receive the free *
desk microphone and stand. #
Name:

Address:
City, State:

Call me to discuss shipping & payment
details.
My number is:

1eIr

TEN-TEC

1185 Coby Perton Prawy., Sevizrells, TN I7002. Salzs: (000) D707, sslssi@teres.com, Dfoe: (003) 4537 172, TAX: {0C5) 42C-4420.
Service: (BOS, £28-1304, savice@renezcon i-F 3 4M-Z P (Eas=rr Time). 'We acaept visa, WT, Amencan Edpress énd Discove:
BN TEN-TEC radios ecora with our 30-day maney-bee guarartec.



CORRESPONDENCE

SAFTY FIRST — AND ALWAYS

¢ Yesterday, while working at our Field
Day site, | watched a friend who was
trying to put up an antenna using the
sinker/slingshot method. When | saw
how the sinker came flying back when
he freed it from a tree branch, | told him
to stop immediately, went to my car and
came back with my hardhat and safety
glasses.

| am a project engineer for a major
company and we have to wear personal
protective equipment (PPE) on all job-
sites. | wear my PPE whenever | am
doing a potentially hazardous home or
ham project because there isn't much
difference between what | do for a liv-
ing and what | do for myself, as far as
safety is concerned.

Every ham should own, and use
when appropriate, a hard hat, safety
glasses, safety shoes — preferably
electrically rated safety shoes — and
work gloves. The total cost for all of
these items is less than a decent, new
handheld transceiver.

JOSEPH J. BIRSA PE, N3TTE
Pittsburgh, Pennsylvania

HUZZAH FOR HANDS-ON RADIO!

¢ As H. Ward Silver, NGAX, crosses the
century mark, penning his 101st edition
of “Hands-On Radio” [see page 60], |
just want to say thanks for this great re-
source of information that is capsulated
into bite-sized tasty nuggets in QST
each month.

First licensed in 1971, | hold an
Advanced class license, along with the
FCC GROL/PG commercial license. |
spend my work days as a Senior Com-
munications Technician for a major
metropolitan police agency, so radio
is a big part of my life — both from a
professional and hobby standpoint.
The big difference between the two is
while one is mostly spent working at a
computer these days, the other still has
that sense of adventure and “hands-
on” fun working with circuits, antennas
and a hot soldering iron close at hand.
| recently have been reviewing some
of the basics just to ensure | stay well
grounded in theory and practical elec-
tronics and Silver’s “Hands-On Radio”

has been the perfect prescription.

No matter if you are a career
communications professional or just
stepped out of your VE exam with that
Technician certificate in your hand,
“Hands-On Radio” is the place where
you can always learn a new twist on
technology — and have fun along the
way. Here's to another 100!

RON PARKS, WB5DYG
Gilbert, Arizona

CHECKING OUT

€ Just recently, | was monitoring one
of the nets on 14.300. The net control
was doing a fine job from his location
in Mexico City. A QRP station in the US
decided to check in, but the net control
station was having some trouble hear-
ing him.

Much to my dismay, the net control
decided to chastise the QRP opera-
tor for checking in with low power. He
informed this operator that he should
be operating a high power station.
He stated that while QRP operators
seemed to think that they were doing a
good thing by operating low power, the
fact was a ham should be running high
power or not bother to check into a net.

| have to disagree with this self-
appointed keeper of good operating
practices. We are required to use the
minimum power necessary to maintain
communications. Maybe the NCS had
trouble hearing this QRP station, but
the pertinent information was passed
on. One could be running a full kw and
still not be heard by any specific control
op. It could have been propagation, and
not power, that was the issue.

In any case, would this guy not take
a check-in from a QRP station in an
emergency? The attitude of the NCS
was not only uncalled for, but wrong; it
is totally out of bounds to chastise a
fellow ham for not running high power.

JOHN VEACH, KE4D
Brackettville, Texas

CHANGING TO THE DELTA

€ The article by Don McMinds, K7DM
[“Nested Full Wave Delta Loops for
20 and 10 Meters,” Apr 2011, pages
30-32], was particularly interesting to
me. | have tried many types of wire

antennas over the years, but until about
three years ago, | had never tried a loop
antenna.

| felt | needed a 20 meter antenna
that was better oriented toward Europe,
and | decided to try a loop. | used the
formula in the ARRL Antenna Book
that gave a length of 72 feet, 8 inches
for the loop. | chose an equilateral tri-
angle hanging vertically with the apex
down as the feedpoint. Using my bow
and arrow, | got the ropes into two
treetops. This antenna is practically
invisible, especially when the trees are
in leaf.

| used a quarter wavelength (11 feet,
5 inches) of RG6 coax connected to the
feedpoint, and RG8X coax to the shack.
The SWR measured with my analyzer
is less than 1.2:1 across the entire
20 meter band and no tuner is required.
Boy, does this antenna perform! | work
Europe with ease and usually get a
59 report. | recommend this antenna
to everyone, as it's simple to make and
easy to put up. If | can do it, anyone
can — | was 79 when | put it up!

COLIN PAVEY, VA3FP
Lyndhurst, Ontario, Canada

IN THE BEGINNING...

4 Alan Crosswell, N2YGK [“Correspon-
dence,” Apr 2011, page 24], presents
research showing that a predecessor of
Columbia University's Amateur Radio
club — now W2AEE — was founded in
November 1908, thus possibly making
it the oldest college radio club in exis-
tence.

Be that as it may, it would not be the
oldest radio club. As far as is known,
that distinction still belongs to the Radio
Club of America, whose earliest prede-
cessor was formed in 1907 by five
young boys, also in New York City. It
was incorporated in 1909 and adopted
its present name in 1911. Interestingly,
a number of Columbia University
people, including Professor Michael
Pupin of whom Alan writes, were
active in both clubs. Further informa-
tion can be found at www.radioclub
ofamerica.org.

RAY SOIFER, W2RS
Fellow, Radio Club of America
Green Valley, Arizona

Your opinions count! Send your letters to “Correspondence,” ARRL, 225 Main St, Newington, CT 06111. You can also
submit letters by fax at 860-594-0259, or via e-mail to gst@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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FLEX-5000A° FLEX-3000° FLE)(-1500

160-6m Transceiver 160-6m Transceiver 160-6m Transceiver
+ZM&T70CM

* 99 db Dynamic Range RX* ¢ >93 db Dynamic Range RX* » >85 db Dynamic Range RX
e 192 KHz Receiver Display * 96 KHz Receiver Display » 48 KHz Receiver Display

» Optional VHF/UHF Module e Builtin Auto Tuner  Transverter Interface
e Optional 2nd Receiver » 100 Watts Output » 5W PEP Output
* Optional Auto Tuner * Only 7 Pounds! 5 T 0 W

2kHz spacing -as measured by ARRL Labs
e 100 Watts Output

Coming Soon: FlexControl™

Order Now!

www.flexradio.com
sales@flexradio.com 512-535-4713

©2011. All rights reserved, Personal Computer and Monitor required but not included. F R .
FlexRadio Systems is a registered trademark and Tune in Excitement is a trademark of \ m
FlexRadio Systems. All prices and specifications are subject to change without notice. Software Defined Radios

Tune in Excitement.
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Dur secure online ordering gives you updates via amall, notification
of shipmeant, tracking numbara and lower prices.

Announcing the Andy Crimp Pro

Deluxe Tool Set

The Best Powerpole and Coax Crimper
The only professional ratcheting crimp tool set for 15, 30,
45, 60, 75 amp Powerpoles and most coax cable crimp
connectors. 1t will also crimp Molex type connectors.
This set includes the professional ratcheting

crimp tool, 3 diz, screwdriver, coax cable cutter,

wirc strippcr and two coax cablc strippers.

Regular Separete Price $275 - Introductory Price §129.73

High Sierra's : Andy Crimp Pro
New 52 LED £ _ The only professional
Ultra Bright ratcheting crimp tool
Flashlight sel for 15, 30, 45, 50,

78 amp Powerpoles.
It will also crimp Maolex
type connectors.
Regular Price $100
Online Salc $49.73

This is probably the
brightest flashlight

you have ever seen.
Ragular Price $30 =
Online Sale §16.71

Lightning Arrestor
- PL-259 on ane side and
S50-239 on the other.

Will handle legal limit.
Regular Price $7

Online Sale 53.32

Adjustable -
Microphone Desk

- Stand
Adjusts from 9 to 13 inches.

3 Plece Titanlum Nitride Regular Price $25
Coated Stepped | Oniine Sale $9.93
Drlll Blts i
You can drill ke !;g\
U RS e I8 Red Mini-Beacon
shisvan 'S H‘r Battery operated with LED. :

Regular Price $7
Online Sale $4.67

Limitod Cuantitios

SIGN UP for Our Special Deals Club on the Website
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ASK THE HAM WHO OWNS ONE.™

ALPHN B4DE . L Pt
LCop .

Purchase Alpha Amplifier products direct from the factory or
at any of our fine resellers:

L ffﬁ.m”? Radieworld

www.rfconcepts.com 303-473-9232



Product is Best for You?

How about the
NEW StepplR

Dream Beam
Series Yagi!

DB42 DreamBeam Yagi
Specifications:
42 foot boom
3 elements on 40m
3 elements on 30m
5 elements on 20m, 17m, 15m,
12m, 10m
8 elements on 6m with optional
6m passive kit
80m dipole option available
Includes connector junction box

$5,795.%

Now Shipping with
Standard Lead Times

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

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

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

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

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

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




KENWOQOD

Listen to the Future

aewrn

~SUPERIORI

Neverielore has a compact HT offered
- dSUNanygediures, and such ngh pawered
. _1-1”” TICERISAIIE 1 N=F0A. Arm Yourseil
th one Loday&End gdin your own
airwave _]_l,.L;JH.JF!__{.

= 435 n nnels, 1 1
- - 7.4V 2000 d)¥or high
': output? and el
* 16-key pad p

roll key for easy operation
® Buiilt=in £harg ] far hafiery recharge whila
the unit operais ma DCsupply
* Tough constriietion: meets MIL-STD 810 cID/E
standards for resistance to vibratlion, shock,
humidity and light rain
= Large Trequency display for singl
tomatic simplex checker
= Wireless remote control function
4 Battory indicator » Internal VOX = MICP coftware

-band use

'Note that certain frequencies are unavailable. *5W output

]

www.kenwoodusa.com

TRIBANDER KENWOOD U.S.A. CORPORATION

Communications Sector Headquarters

3970 Johns Creek Court, Suite 100, Suwanee, GA 30024
Customer Support/Distribution

PO. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745
Customer Support: (310) 639-4200 Fax: (310) 537-8235

* ADS#06309




A One Person, Safe, Portable
and Easy to Erect Antenna Mast

Consider this approach to Field Day antenna
installation — especially if you're short of trees!

Bob Dixon, WSERD

idely available military surplus
mast sections can be used in a
variety of ways to make excellent

amateur antenna masts. The key to making
them work well, in my experience, is the
mast tripod available from Barans (stores.
shop.ebay.com/barans-military-sur plus-
and-radio). The tripod consists of three
downward angled sockets that the mast sec-
tions plug into, and a vertical central shaft
that the mast sections can slide through. This
makes four contact points on the ground, pro-
viding a stable base. Note that this is different
from the military GRA-4 tripod, which does
not work for this purpose. Figure 1 illustrates
the tripod and masts, and shows the general
idea of how they all fit together.

Many of us have had bad experiences
with push-up type masts that are difficult
to erect, even with a crew of several people,
regardless of whether you stand on a ladder
and push each section up, or use the tilt-
ing up technique. Attempting to raise these
masts by tilting often breaks them off in the
middle. Either approach can be dangerous
for the erectors. The mast erection system
described here eliminates all those prob-
lems.

The military surplus mast sections are

often available at hamfests and on the
Internet (see Table 1). Their original pur-
pose was to hold up camouflage netting.
Each section is about 4 feet long, and the
aluminum ones are about 1% inch outside
diameter and 1%z inch inside. | don’t recom-
mend any other size. They are also available
in fiberglass, but be careful if you buy those.
Many of them are defective rejects and break
easily at the joints. They must have the rein-
forcing ring at the ends. For this mast proj-
ect, fiberglass sections can be used for the
tripod lower legs if you wish, but they are not
suitable for the vertical portion because they
will not fit thru the tripod.

Assembling and
Erecting the Mast

One example of a 40 foot mast that can be
constructed with these materials is explained
here in detail, although many other combi-
nations are possible, and are limited only
by your imagination. See Figure 2 for the
general concept. You need six mast sections
for the legs. The vertical part is 10 sections
high, and must be aluminum. You will need
a total of 16 mast sections.

You will also need guy ropes, a guy
ring (see Figure 3) and a mast clamp (see

Figure 1 —
Lower portion
of the mast, with
my wife Judy
and dog Olivia
for scale.

Table 1

Figure 4) to fasten the ropes to the masts.
If you plan to use the mast to hold up a
wire antenna, mount a pulley and pull rope
(halyard) at the top, so you can pull up the
antenna after the mast is erected. Snap rings
are also available to make it easier to attach
the guy ropes to the guy rings, mast clamp,
guy ring and ground stakes.

The erection process is what makes this
design so nice. Make sure you have a level
surface to start with. Start with one mast sec-
tion and plug it into a tripod angled socket.
Continue around the tripod with two more
mast sections and set the initial tripod struc-
ture upright. Then start with one leg, tilt the
structure backwards, and add another mast
section. Again continue this around the base
until you have two mast sections in each leg.
Now put two mast sections up the middle.
This puts the initial top of the structure at a
height that is easy to work with, while add-
ing things to the mast. Add the top guy ring
(with loose guy ropes attached) and the pul-
ley (with a loose loop of rope equal to at least
the height of the mast, threaded through the
pulley) to the top. Or attach a small antenna
and coax to the top if desired. Then grasp
the center mast below the tripod, lift it up
about 4 feet and insert another mast section.
Slide more sections up from the bottom, one
at a time. One person can do this, and it will
easily support itself to 40 feet, as long as it is
level and there is little wind.

When you reach the halfway point,
install the mast clamp, along with its loose
guy ropes. Note that a normal guy ring will
not work there, because you can’t get it

Some Suppliers of Masts and Accessories

Barans Surplus, baranoskybunch@aol.com
Bayway Deals, stores.shop.ebay.com/bayway-deals

TeeVee Supply, www.teeveesupply.com/product_pages/antennas/
antenna_mounting_hardware.htm

The Mast Company, www.tmastco.com

Note that the dealers do not always list all their materials on their

web pages. If necessary, send them e-mail and inquire.
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Guy Ring

Pulley

Pull Rope

Tripod

Mast
Sections

Lower
Guy Ropes

QS1106-Dixon02

Upper
Guy Ropes

Figure 2 — Portable mast functional diagram — not to scale.

‘ Figure 5 —
I Portable mast

with two levels

/ QS1106-Dixon05

of mast support.

Figure 3 — Guy ring used to fasten guy
ropes to the top section of the mast.

Figure 4 — Mast clamp used to fasten
guy ropes at intermediate heights.

onto the mast once you start the erection
process.

When the mast is fully up, pound in the
guy rope stakes at suitable locations, and
tighten all the guy ropes evenly so the mast
stands straight. Attach a wire antenna to the
pulley rope and pull it up. A video of the
installation process is available on the QST-
in-Depth website.!

Disassembly and
Storage of the Mast

To take it down, just reverse the above
process. It slides down very easily. Start by
detaching all the guy ropes from the guy
stakes. Leave the other ends of the ropes
attached to the guy ring and mast clamp
permanently.

After the mast is completely down and
disassembled, wind each rope up separately
starting from the inner end, and tape each
in two places. Then tape all the rope loops
together at each level. Next, tape both levels
of rope together to leave you with a single
coil of tangle free guy ropes for the next
time. Also wind up and tape the pulley rope
and leave it on the pulley.

The mast sections usually come with
canvas storage bags. | have found that home
supply stores offer a medium size latching

lwww.arrl.org/gst-in-depth
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Figure 6 — Mast with inverted tripod and
top loading for a vertical antenna.

plastic storage bin that perfectly holds all
the other parts. The Home Depot store calls
theirs Sterilite.

Keep in mind that gravity and the guy
ropes are what holds all the mast sections
and the tripod together, so if there is a strong

upward wind or the guy ropes come off, the
sections could separate. These masts can
also be used nicely for fixed antennas, and
in that case you should drill holes and insert
bolts at each joint.

The Delaware Amateur Radio Asso-
ciation (Delaware County, Ohio) used two
of these masts with great success at the last
ARRL Field Day.

Other Possibilities

Other mast configurations are possible,
and some are illustrated in Figures 5 and 6.
You could have more than one level of “guy
masts,” for a strong higher mast. Or you
could invert a tripod and put it at the top and
make a top-loaded vertical antenna. In that
case, drill small holes in each top mast sec-
tion and use tap screws and wire to be sure
there is good contact between the masts and
the tripod. The masts themselves make good
electrical contact with one another, but the
tripod may not make contact through the
paint on the mast sections.

This mast is also very useful as a tem-
porary mounting for an antenna, such as a
VHF or small HF Yagi that is being assem-
bled, tested and tuned. It will easily support
such antennas at a low working height for
assembly and initial testing, and can then
be temporarily extended to 16 or 20 feet to
determine the effect of height on tuning.

Photos by the author.

ARRL Life Member and Amateur Extra class
operator Bob Dixon, WBERD, wasfirst
licensed in 1955 as WNOOKN, and then pro-
gressed to WOOKN before receiving his cur-
rent call. He prefers operating CW on the HF
bands and 6 meters, and is active with the
Delaware County (Ohio) Amateur Radio
Association and ARESP. He has confirmed
every DXCC entity except North Korea. Heis
partially retired, but continuesto workin the
field of computers for the Ohio Academic
Resources Network, where he has worked
with video conferencing, satellite Internet
and providing Internet servicesto tiny
Appalachian towns. He received BSand MS
degreesin Electrical Engineering fromthe
Univergity of Wisconsin, and a PhD from
Ohio Sate University, working with John
Kraus, WBJK. Heisa Senior Life member of
IEEE, and a licensed Professional Engineer.
He hasworked in thefield of SETI for many
years at Ohio State, and now with the North
American Astrophysical Observatory, devel-
oping a new omidirectional radio telescope
concept called Argus (www.naapo.or g).

You can reach Bob at 2131 Klondike Rd,
Delaware, OH 43015 or at

w8er d@hughes.net.

Oid you enjoy
L arlichkeT
\ Cast your vole ar: |
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ARRL FOUNDATION AWARDS 2011 GOLDFARB
SCHOLARSHIP TO PETER YAO, AC8EF

OThe Board of Directors of the ARRL Foundation has unani-
mously awarded the prestigious four year William R. Goldfarb
Memorial Scholarship to Peter Yao, AC8EF, of Hudson, Ohio.
Peter will graduate from Hudson High School this year with a
4.0 grade point average and a rank of second in his class of 422

HAROLD KRAMER, WJ1B

students. Peter holds an Amateur Extra class Amateur Radio license. He has been
accepted into the prestigious Whiting School of Engineering at Johns Hopkins University
to pursue a degree in biomedical engineering. Peter credits his Amateur Radio experience
as the catalyst for his interest in science. He has already experienced research and clinical
study as an intern at the Akron City Hospital and volunteered at the Rainbow Babies &

Children’s Hospital.

BILL GILLENWATER, K38V
¢ Amgrican Radio Relay League, Tnc. 2

o cENTURY CLUE
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Bill G E3ay

Dahs meet dits: Bill Gillenwater,
K3SYV, of Carlyle, Pennsylvania, is
the proud owner of a QSL card from
an all-dit station as well as one from
an all-dah station.
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Ham volunteers support Boston Marathon: The
busy group of hams at Course Net Control for
the Boston Marathon held April 18. Net control
was located at the Clay Center for Science

and Technology in Brookline, Massachusetts.
More than 250 hams provided communications
assistance for this year’s Marathon.



IS There an Optimum Height
for an HF Antenna?”

Higher isn’t always the best answer for an HF antenna — here’s why.

Kazimierz “Kai” Siwiak, KE4PT

A aluminum cloud of antennas placed
non a high tower has been my ever
present DXing dream. So questions arise.
How high is high enough? Is there an opti-
mum height? Much has been written about
antenna designs that have a low take-off
angle. But what exactly is the take-off angle
in transmitting antennas, and how does it
relate to a good DX antenna system design?
How does antenna height tie in to all of this?

The answers can be found, and a lot
of insight gained, by turning the problem
around from transmit mode to receive mode,
and to look at the arrival angle, the receiv-
ing analog to transmit take-off angle as a DX
parameter rather than an antenna characteris-
tic. We are justified in looking at the receive
mode performance because the Theorem
of Reciprocity states that the antenna sys-
tem performance is identical in transmit or
receive. If we do that, we see that before even
considering anything about an antenna, the
field strength from a DX station at our receiv-
ing location varies with height. There are
peaks and nulls versus height, so the proper
height for placing an antenna must be one at
which the field strength is at a maximum, or
at the very least, is not in a field strength null.

Figure 2 — Transmit mode take-off angles for a dipole 15 meters
above earth ground with 3 meters of surface roughness.

We begin with a picture of how waves
propagate to our station, and how the earth-
reflected wave combines in constructive and
destructive interference with the direct wave
at the tower location of our antenna, just as
with waves in the sea. Next we find optimum
heights in different HF bands and combina-
tions of bands for the range of arrival angles
needed to accommodate DX signals. We
will also see that for optimum performance,
antenna systems must accommodate a range
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Figure 1 — Waves arrive directly and via
an earth reflection forming a local vertical
standing wave pattern.

of arrival angles (which correspond to take-
off angles in transmit mode). By looking at
the problem in receive mode we’ll clearly see
how the optimum antenna height depends on
frequency, on polarization, on the properties
of the earth at the wave reflection point and
on the arrival angle from the ionosphere.

Waves from the lonosphere
Take at Least Two Paths

DX signals from the distant ionosphere
reach our station by at least two paths. One
is the direct path and a second path reflects
from the earth at the distance Gg before
reaching our station location, as shown
in Figure 1. The solution for distance Gg
involves a very messy cubic equation, with
the details in the QEX version of this article
and in the DUBUS article.12 The angle T is
also called the take-off angle and the local
elevation angle.

Expected Angles of
Arrival from DX Stations

The arrival angle is not an antenna charac-
teristic, but a result of the geometry between

INotes appear on page 35.

QS1106-Siwiak02

Figure 3 — Receive mode view for horizontal polarization,
earth ground, T = 5°, surface roughness of 3 meters.

Horizontal Polarization, Reflection from Earth
) ™
40
\ 14 MHz )‘
A
_. 30
; ‘ /7
s Deep Nulls 2LV
Fa e
R 2 MHz
"] T
-8 -6 -4 -2 0 2 4 6
QS1106-Siwiak03 Gain (dB)

15 June 2011 33



the ionospheric height and the distance
between the DX station and our location.
Since we will want to find the best height
solution over a range of arrival angles, it
would help to estimate that range. Data files in
The ARRL Antenna Book help in this regard.
For example, using the combined arrival
angle statistics between several regions of
the USA and all other regions of the world,
we can show that 90% of the arrival angles
are smaller than 16°. So we will confine our
interest to arrival angles between 2 and 16°.
Viewed in transmit mode, this is the range of
take-off angles that must be accommodated. A
similar range of arrival angles also exists for
6 meter band sporadic-E operations.2 As seen
in The ARRL Antenna Book’s take-off angle
files, the lower arrival angles become more
important as frequency is increased.

Height Gain

Next we need to know the reflection coef-
ficients, or reflection loss, for the wave com-
ponent that is reflected from the earth ground
or sea. The formulas, which include surface
roughness and spherical earth effects, are
in the companion QEX article. Reflections
from either the sea or the ground will add
a phase and amplitude change to the reflec-
ted wave. The result depends on frequency
as well as the on the wave’s polarization.
As the direct wave and the earth-reflected
wave meet at our tower location, their con-
structive and destructive interference will
form a vertical standing wave with peaks
and nulls. This suggests placing the antenna
at the signal peak, which is one definition of
the optimum antenna height. Note that we
are not taking into account terrain variations
here. Details of the terrain are handled by
Dean Straw’s terrain analysis program HFTA,

supplied with The ARRL Antenna Book.

Figure 1 additionally shows the verti-
cal standing wave pattern depicted against
local tower height. Figure 2 shows the tradi-
tional transmitter point of view for take-off
angle patterns of a dipole 15 meters above
earth ground at 7, 14 and 28 MHz. Terrain
effects are rarely, if ever, taken into account
in transmit mode take-off angle patterns
such as in Figure 2. The reflection distance
Gg is typically between 100s and 1000s of
meters distant from the tower. In contrast, Fig-
ure 3 shows the receiver mode view of signal
strength standing wave patterns versus height,
revealing detail useful for antenna placement.
Those standing waves depend on frequency,
as seen in Figure 3, and also on the value of
the arrival angle. Vertically polarized results
differ markedly from horizontal polarization
results as shown in Figure 4. The results for
horizontally polarized waves reflected from
the sea differ primarily in the depth of nulls
compared with earth ground reflected results
of Figure 3.

The sea reflected vertically polarized wave
has an optimum at sea level that adds as much

cee e Hamspeak oo e

° DX — Long distance communication — gen-
- erally with stations in other countries. Often
« used to refer to desired countries and pre-

* fixes needed for various operating awards.

. Field strength — A measure of the strength
« of electromagnetic radiation. In a calibrated
° system, generally expressed in pV/m, but

. Mmore often used as a relative measure of

« signal strength for comparison purposes.

° HF (High frequency) — The radio frequen-
. cies from 3 to 30 MHz.

as 5 dB height gain to the actual antenna
gain. This is why vertically polarized anten-
nas on the beach are so effective on some
DXpeditions. such as during the VP6DX
operation. Note that the optimum heights
for vertically polarized height gains with
the reflection from earth ground are not the
same as for horizontal polarization. Ground
mounted vertical antennas with reflection
from earth ground will have negative height
gains of -1 to -5 dB. The gains shown in
Figures 4 through 6 are in addition to any
directive gain provided by the antenna system.

Concentrating now on the 20 meter band,
Figure 5 shows field strength signal levels,
or height gains, relative to the free space
value including ground reflections. These are
not antenna patterns but rather signal field
strength levels that are then sampled by an
antenna. The axes have been flipped com-
pared with those of the previous Figures. The
upper dashed asymptote is the maximum con-
structive interference for the continuum of all
arrival angles between 2 and 16°.

Specific results for 2, 5, 10 and 15° are
shown by curves. The lower dashed asymp-
tote is defined by the destructive interference
for the continuum of arrival angles. The lower
asymptote intersects the 2° arrival angle curve
at a cusp which defines the optimum antenna
height for that frequency band. At that eleva-
tion the height gain Gy has the smallest varia-
tion over the range of arrival angles, and its
minimum gain value is the highest.

If an antenna is placed there, the actual
free space antenna gain, at the antenna pat-
tern elevation angle T, adds to this field
strength height gain. Depending on the
arrival angle of the signal from the DX sta-
tion the height gain will be anywhere from
about -5 to +4.5 dB, added to the antenna
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Figure 4 — Vertical polarization, T = 5°, surface roughness of 3 meters, reflections from (left) sea water and from (right) earth ground.
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Figure 5 — Height gain for horizontal polarization in the

20 meter band.

free space gain at the same elevation angle.
Antennas that are higher than the optimum
height will encounter degraded performance
at the higher angles of arrival because the
nulls defining the lower asymptote to the
right of the cusp are likely to be a factor. This
is why in some cases a lower antenna can
significantly outperform a higher antenna.#
If we had chosen a higher minimum required
arrival angle, the optimum height would
decrease. Similar curves can be drawn for
other HF bands or combinations of bands,
and corresponding optimum heights can be
found.

Finding an Optimum
Antenna Height

Some multiband Yagis can cover the 40 to
6 meter bands in a single structure. Raising
and lowering such an antenna is not usually
desirable, so knowing an overall optimum
height could be very useful. A family of
curves such as the 20 meter band curves in
Figure 5 can be calculated for any frequency
band or any combination of frequency bands.
One effective strategy for finding an overall
optimum over multiple bands is to choose
the best height for the highest frequency
band of interest. That somewhat sacrifices
the performance for the lowest arrival
angles at the lower frequency bands, but
more gently than the destructive inter-
ference loss of height gain for higher arrival
angles if a higher antenna were chosen. The
optimum heights for various frequency
bands between 7 and 54 MHz are shown in
Figure 6. The three curves are for three differ-
ent minimum angles. The upper curve shows
optima for a 1 to 16°arrival angle range, the
middle curve for 2 to 16°, and the lower curve
for 3 to 16°. The middle curve slopes from
about 1.5 to 1.6 wavelengths in height

various frequencies.

between the 7 and 28 MHz bands.

If operation anywhere in the 10 to
40 meter bands is of equal interest, the best
height works out to be 19.9 meters. That
height is suitable for arrival angles as low as
1° in the 10 meter band, and is also suitable for
angles above about 4° in the 20 meter band. In
the 40 and 30 meter bands the results are a best
effort. If the 20 meter band is to be optimized
then the best height is about 32 meters. If
6 meter band operation is important then the
optimum height is about 15.3 meters. The
heights between about 15 and 32 meters (50 to
105 ft) emerge as a good range of compromise
choices for multiband HF and 6 meter band
operations.

Summary and Conclusions

By introducing a receive mode view we
see that constructive and destructive wave
interference from a direct path and an earth-
reflected path causes a vertical standing wave
at the antenna location. The details depend
on the wave angle of arrival, polarization,
on whether the reflection point was ground
or sea water as well as on terrain (not con-
sidered here). Optimum antenna heights are
largely governed by the lowest arrival angle
at the highest frequency deemed important
and by the range of expected arrival angles.
Antennas that are placed too high can suffer
from significant wave destructive interfer-
ence at the higher arrival angles. Optimum
height is 1.5 to 1.6 wavelengths for any one
band, or a compromise height can be found
for a multiband antenna operating over sev-
eral bands by using the optimum for the
highest frequency. Keeping in mind that
this analysis was limited to rough but not
locally mountainous earth or a dense urban
region, antenna heights in the range of 15 to
32 meters (50 to 105 ft) are found to be rea-

Figure 6 — Optimum antenna heights over even terrain for

sonable compromise choices for multiband
antennas operating from a fixed height.
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oWR, Reflected Power —
What Do They Mean?

Some transmission line measuring instruments talk about power,
some about SWR — here’s how to bring them together.

S you’re at your ARRL
O Field Day site ready to trim o
antennas. Of course the test equip-
ment you’re familiar with is at
home — so you grab a wattmeter |
from the pile. You want to adjust
for minimum SWR, but this Bird
just gives you forward or reflected
power readings — what to do?

& L
[

Matched Impedances

SWR and the ratio of reflected

to forward power are closely related.
If the load is matched to the design
impedance, the SWR is a perfect 1:1
and the reflected power is exactly 0.
The power meter does provide one more piece
of information — for the matched case, in the
FORWARD POWER position, the meter indi-
cates just how much power is headed toward
the load — sometimes nice to know.

It is thus pretty easy to use either device
to confirm or verify that you have a properly
matched system. It can get a bit more com-
plicated to compare results if the match isn’t
perfect.

Measuring Standing Wave Ratio

A matched lossless transmission line has
the same voltage and current anywhere on
the line — well, a real matched line has some
attenuation, so voltage and current actually get
somewhat lower as the signal goes toward the
load. If the load isn’t matched to the line, the
impedance is transformed to different values
along the line, resulting in a variation of volt-
age over distance. This also can be viewed as
the result of two waves — one going toward
the load and one reflected and returning to
the source. The ratio of the maximum voltage
to the minimum voltage is the voltage stand-
ing wave ratio — VSWR, or just SWR to its
friends.

At high VHF frequencies, into the micro-
wave region, it is possible to measure the volt-
age along the length of the line directly with a
device called a slotted line.

For lower frequencies, the usual SWR meter
uses two directional couplers to separate the
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Joel R. Hallas, W1ZR

Bird 43 power meter. On the
right an MFJ-868 combined

| SWR and power meter. Note
that the SWR meter’s midscale
is at an SWR of 3:1 — making
it somewhat easier to see the
most useful part of the range.
Table 1

Relationship Between Power Ratio,
Reflection Coefficient (p), SWR and
Return Loss

Pr/Pg p SWR Return Loss (dB)
0.05 0.22 1.6 13.01
0.1 0.32 1.9 10.00
0.2 0.45 2.6 6.99
0.3 0.55 3.4 5.23
0.4 0.63 4.4 3.98
0.5 0.71 5.8 3.01
0.6 0.77 7.9 2.22
0.7 0.84 11.2 1.55
0.8 0.89 17.9 0.97
0.9 0.95 38.0 0.46

forward and reflected waves on the transmis-
sion line. A measure of the amplitude of each
is taken. The meter is set to full scale in the
forward wave direction and the meter is cali-
brated to read SWR directly while switched to
the reverse direction. In most such meters, the
level detected is higher with higher frequen-
cies, so an absolute reading of power isn’t
possible. Some actually also measure power in
each direction and can provide either power or
SWR measurements. Figure 1 shows a classic
Bird 43 power meter and an MFJ-868 SWR
and power meter, which can measure either
SWR or powver.

Figure 1 — On the left, a classic

Measuring Forward
and Reflected Power

Most power meters use a trans-
former coupled arrangement in which
the current in each direction on the line
itself is measured using a transformer.
Since the current is independent of fre-
quency, an absolute power calibration
can be established.

If there is a mismatch, the power
meter will indicate a value for both
forward and reflected power. The

actual power being delivered to the load
is thus the forward power (Pg) less the
reflected power (Pg), or the net power
OUtpUt, PN = P|: - PR-

Return Loss

While not often encountered in Amateur
Radio circles, some test equipment expresses
the reflected power in a slightly different
form. Rather than indicating the magnitude
of the reflected power, they specify the frac-
tion returned as if it were a loss — usually in
decibels. Thus a high return loss means little
is reflected — a low SWR.

Converting Back and Forth

It is relatively easy to convert between
SWR and forward and reflected power. The
key is to take an intermediate step — find
the power reflection coefficient, p (the Greek
letter rho).
p= VPR / PF

Then the SWR equals (1 +p) / (1 - p)

To go the other way, p = (SWR -1) /
(SWR +1)

The relationship between the two, and
with return loss in dB, is shown in Table 1. It
is pretty easy to set up the relationships on a
programmable calculator or with spreadsheet
formulae. If you are Internet connected, there
are also real time conversion websites such
as www.microwavesl01.com/encyclopedia/
calvswr.cfm.

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



Direct Digital Synthesis
for Those Glassic Rigs

Bring that old favorite back from the display shelf with
a stable and accurate frequency source.

ow many older transceivers and
H transmitters are collecting dust just

because the old VFO drifts badly
and is so unstable that transmitting would
be an embarrassment? Some of these old
boat anchors were never particularly stable,
but were acceptable 30 or 40 years ago. But
now, with new digital modes such as PSK31,
stability requirements are higher and so are
expectations.

Many amateurs are continually repair-
ing their PTOs and VFOs while others are
overwhelmed with the thoughts of attempt-
ing repair. Direct digital synthesis (DDS)
provides a solution that is within reach of
the average amateur and provides just what
is needed for a majority of transceivers that
were popular from 1960 through the 1980s.

A Solution is
Within Reach

This particular system was originally
designed for the Heathkit HW-101 but has
found wider applicability to other transceiv-
ers. It is even easier to install in some other
transceivers, such as the Ten-Tec Corsair
series and Drake TR-7. The design is also
applicable to the construction of a VFO that
can make those old boat anchor AM-CW
transmitters of the 1950s sound as good as
the highly stable rigs of today See Figure 1.

Why DDS?

Joe Lunsford, N4YG

for dual VVFOs to support split receiver and
transmitter operation — big plusses to sup-
port the usual DX operating environment.
The VFO also includes calibration routines
with on-display prompts. The HW-101 ver-
sion also provides a band sensor.

This article shows how to construct a
stand-alone VFO. Separate descriptions of
how the DDS system can be integrated into
the Ten-Tec Corsair |1, the Drake TR-7 and
the Heathkit HW-101 are available and firm-
ware versions for these applications on the
QST-in-Depth website.l A big plus is that
the integration of the new DDS system can
be accomplished without permanent modi-
fication — important if these transceivers
achieve collector status.

The HW-101 Saga

My HW-101 served me well during the
1970s and ’80s. Then it served my brother
for 10 more years, after which it found
its way back to me. It still worked, but it
sounded awful. The one time | put it on the
air | was embarrassed. Being a person who
despises things that do not perform well, the
choices were to either fix up the old thing or
throw it away, the latter being a serious con-
sideration. [I had one as well, until my usual

INotes appear on page 41.

weekly CW sked contact refused to tolerate
my drifting — mine went to a flea market!
— Ed.] Fortunately, the former was chosen
and | was committed to fixing the old VFO.
Repairing the VFO turned out to be practi-
cally impossible because the parts were not
to be found. That set me on a new path —
direct digital synthesis. The resulting modi-
fied HW-101 is now a pleasure to operate. |
use it more than | do my modern transceiver.
It sounds as good as any modern rig.

System Design

The DDS system was designed to be
integrated into transceivers, initially into the
HW-101. The firmware in the controlling
processor supports all the functions required
for integration into the HW-101 — features
such as a band sensor and an LCD for dis-
playing frequency and status information.
These features are not required for instal-
lations in rigs from the 1970s and 1980s
with digital frequency displays. Much of the
firmware was applicable to these transceivers
while some was simply disabled. Installation
in this class of transceiver was much simpler,
however.

Paul Reams, AD3G, was the first to incor-
porate the same design into his RV-7 (remote
VFO for the Drake TR-7) and later directly
into his TR-7. He was successful and quite
pleased with the result. Cap Allen,
WOCCA, was the first to replace a

There are many advantages to

& NIYG 008 VRO
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Ten-Tec PTO with the DDS system.

the DDS system, including that it 2 — ﬁap accomplishedh the inst;[allﬂtion in
provides stability equivalent to that s is Corsair Il without a hitch. I am
of a fixed crystal oscillator. In addi- - - sincerely thankful for the help pro-
tion, it offers exceptional flexibility vided by Paul and Cap and also by
and adaptability under software ToHUEY o ' % Joe Basham, N5CQK.

control. A digital frequency display T It has been gratifying to observe
is optional, but if selected allows & the excitement as these and others

calibration, as well as tuning, to an
accuracy of a few hertz.
This design includes an optional

)

first turned on their transceiver after
& installing the DDS. The things that
seem to be most evident are the

liquid crystal display (LCD) for fre-
quency and other status information.
In addition, it offers receiver incre-
mental tuning (RIT) and capability

Figure 1 — The stand-alone DDS VFO, suitable for
frequency control of '50s transmitters such as Johnson
Ranger, Adventurer, Navigator or Viking; Heathkit AT-1,

DX-20, 35, 40, 60 or 100.

exceptionally smooth and effortless
feel (and sound) of the main tuning
knob, the rock solid stability and
the convenience of dual VFOs.
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The DDS Module Design

Direct digital synthesis is, as the name
implies, a digital technique except for the
final step in which the digital sine wave is
converted to analog segments. A stable oscil-
lator or clock is required whose frequency is
at least three times that of the highest desired
output frequency. The DDS that was designed
for the author’s HW-101 uses a 50 MHz crys-
tal oscillator for its timing reference.

Every cycle of the timing reference causes
three things to occur: 1) a phase increment is
added to a modulo 2 7 phase accumulator or
adder, 2) the sine of the value in the phase
accumulator is looked up in a table, and
3) the digital sine value is converted to an
analog voltage. This analog voltage is the
output of the DDS system.

All this occurs every 20 ns or 50 million
times a second. The stability of the result-
ing signal is the same as that of the 50 MHz
crystal oscillator. The above is a very brief
explanation of DDS. The ARRL Radio
Amateur’s Handbook should be consulted for
amore complete explanation.?

The exceptional flexibility of the DDS
system is a significant advantage over the
old analog VFO. Under software control,
the operating frequency can be changed
by several megahertz in less than a micro-
second and the operating frequency can be
controlled to within a small fraction of a
Hertz. The output frequency can be readily
displayed digitally. There are no moving
parts except for an incremental encoder typi-
cally used for tuning the DDS system in an

Amateur Radio application. There is only
one disadvantage of the DDS system: its spu-
rious output. While there are numerous spurs
in the output from any DDS system, these are
at least 60 dB below the main spectral line.

A DDS system would be very difficult to
construct from common components, par-
ticularly for an amateur. Fortunately, Analog
Devices has designed a family of devices
particularly for DDS. The one chosen for
this design is the AD9835 that features a
fully DDS capable cosine table lookup and
a 10 bit D/A converter. It can operate up
to a maximum clock speed of 50 MHz. It
comes in a 16-pin TSSOP (thin-shrink small
outline) package that includes built-in serial
communication with the processor. The
peak output is 0.3 Vp_p.

Since | decided to design and build a
DDS system for the HW-101 and since |
selected the AD9835 DDS chip, | had to
address two questions before proceeding.
What were the reasonable expectations
for what might be achieved in the design
and what hardware and firmware would be
required? Notice that the requirements were
specific to the HW-101, but are sufficient for
any transceiver. These are the general design
goals that were established:

B Minimal modification to the trans-
ceiver.

B Alphanumeric display of DDS fre-
quency and status.

mintegrated receiver incremental tuning
(RIT), dual VFOs and receiver/transmitter
frequency split capability.

® Variable tuning rate with frequency
readout to 1 Hz and integrated digital cali-
bration to less than 100 Hz.

The circuit diagram, Figure 2, results in
a system that meets these requirements. The
circuit diagram only includes components
mounted on the PC board. A separate circuit
diagram for the interconnections between
the PC board and off-board components is
shown in the Qst-in-Depth version.

Cables connect to points within the trans-
ceiver to inform the DDS processor of sta-
tus information, such as transmit or receive
mode. In Ten-Tec and Drake rigs, there are
only one or two of these status lines to be
connected. In the HW-101 there are several,
BAND, RECEIVE or TRANSMIT mode and
USB, LSB or CW mode.

There are only three means for the opera-
tor to interact with the DDS system, the
MAIN TUNING knob that is connected to the
incremental encoder, the DDS CONTROL but-
ton and the RIT potentiometer. The former is
simply mounted where the old VFO or PTO
shaft was removed. The existing pushbutton
switch and potentiometer should be used if
possible for the DDS CONTROL button and
the RIT control so that the external appear-
ance of the transceiver is preserved.

With this button the operator selects
VFO A or VFO B, selects split operation
and gains entry into the calibration routines
(HW-101 only). While monitoring all these
and other inputs, the 16F877A calculates the
frequency desired and provides necessary
data (phase increment) to the AD9835 DDS

C1, C2 — 20 pF, 50V, £5% disc capacitor
(Mouser 140-50N5-200J).

C3-C12, C15, C16, C19, C20, C28 — 0.01 pF,
50V, —20%, +80% disc capacitor
(Mouser 140-50V5-103Z2).

C13, C17 — 10 pF, 20% tantalum capacitor
(Mouser 80-T354E106M20AT).

C14, C18, C22-C24,C26,C27 —

0.22 pF, 20% axial lead capacitor
(Mouser 581-SA-105E224MAR).

C21 — 470 pF radial lead capacitor
(Mouser 140-HTRL25V470-RC).

C25 — 47 yF radial lead capacitor
(Mouser 140-HTRL25V47-RC).

D1-D5 — 400 PIV rectifier diode
(Mouser 512-1N4004).

J1 — Connector housing, 9 pin
(Mouser 538-50-57-9009).

J2 — Connector housing, 7 pin
(Mouser 538-50-57-9007).

J3 — Connector housing, 5 pin
(Mouser 538-50-57-9005).

J4, 36, J7 — Connector housing, 4 pin
(Mouser 538-50-57-9004).

J5 — IDC ribbon connector (Mouser
653-XG4M-1630-T).

JP1-JP4, JP6, JP7 — Single row header
pins (Mouser 517-6211TG).

JP5 — Dual row header pins
(Mouser 517-2340-6221TG).

0S1-0S3 — Photo interrupter (Mouser
512-QVE00118).

R1 — 39 kQ, %2 W carbon film resistor
(Mouser 291-39K-RC).

R2, R11 — 1 kQ, ¥ W carbon film resistor

(Mouser 291-1K-RC).

R3, R4 — 47 kQ, ¥a W carbon film resistor

(Mouser 291-47K-RC).

R5 — 100 Q, ¥4 W carbon film resistor
(Mouser 291-100-RC).

R6 — 3.9 kQ, ¥4 W carbon film resistor
(Mouser 291-330-RC).

R8 — 5 kQ, %2 W trimmer potentiometer
(Mouser 652-3306F-1-502).

R9 — 10 kQ, ¥« W carbon film resistor
(Mouser 291-10K-RC).

R12 — 470 Q, ¥4 W carbon film resistor
(Mouser 291-470-RC).

R13 — 33 kQ, ¥4 W carbon film resistor
(Mouser 291-33K-RC).

R15, R16 — 6.8 Q, %W carbon film resistor

(Mouser 291-6.8-RC).

Figure 2 — Schematic diagram and parts list of the main board of the DDS system. Mouser parts are available from www.mouser.com.

R17 — 20 kQ, ¥a W trimmer potentiometer
(Mouser 652-3306F-1-203).

U1l — Microcontroller, 40 pin
(Mouser 579-PIC16F877A-1/P).

U2 — 50 MHz crystal clock
(Mouser 815-ACH-50-EK).

U3 — DDS surface mount chip, 16 lead
(Analog Devices AD9835BRU).

U4 — Voltage regulator, +12 'V, 100 mA
(Mouser 512-KA78L12AZTA).

U5 — Voltage regulator, +5V, 3 A
(Mouser 512-LM7805ACT).

U6 — Voltage regulator, =12V, 100 mA
(Mouser 512-KA79L12AZTA).

U7 — Video amplifier chip (Linear
Technology LTC1253).

U8 — Liquid crystal display, 16 character x
2 line.

U9 — Incremental encoder, 128 pulses
per revolution (Ten Tec Oak Grigsby
90Q064-02-00).

X1 — Parallel cut crystal, 20 MHz
(Mouser 815-AB-20-B2).

PC board from author at n4dyg@comcast.net.

Perfboard (Veroboard from Ocean State
Electronics, www.oselectronics.com).

38 June 2011 O5F=



Decimal values of capacitance are 32 )
in microfarads (uF); others are in VDD { *5V JP2
picofarads (pF); Resistances are U1 J_ Tuning
in ohms; k=1,000, M=1,000,000. 16F877 1 Cc28 T 0.01 _
VDD1 T o |1
= +5 V(l——o 2
C3 J_ C4_1L C5 _L C6 J_ 3 MTA - ol3
0.01 T 0.01 T 0.01 T 0.01] RATANY I\
JP1 RA2/AN2/VREF - 5 o |4
1 [oJ-ZSET 33 ) mpoinT  RAJANIVREF + o |5
0 6 ITB
2| o OFF Eull ey RA4/TOCKI RT vl ° ®
3| o CAL 35 RB2 +5V (]—_o 7
4 Spare 36 —
o RB3/PGM
5] o RIT-GND +5V
TRX R2 38
°le RIT-W, AN RBS
7| o CW_ B 1K 21 Raoano 1
8l o o5 <1 C7 2= 0.01 REORD/ANS |2 o |2
9| o D1 I RE1/WR/ANG |2 o |3
) _ et - 22 rRezosin? 15 cto L c11 c12 L |2
Ve A 1 B 0.01T 0.01 T 0.01 e
R4 §47 k Pt RD7/PSP7 — e
D2 — Band Sensor
1N4004 oscick |13
ps+ coLl csl 20 MHz
1N4004 T 0.01 " 0.01 oscarcLkout 2 1 +5V
: 10T
391 "B C1 Y1 c2
J__ NG —1 RB6/PGC 20 20
- U4 A0] RB7/PGD R15 R16
UA78L12CLP _7] RAS/ANA/SS 1 6.8 6'8.
REG -
E 1 +12V a1 1
024 R17 =
022 MCLRNVppITHY |A— W +5 v 20 k 1
$ 39k 2
JP6 LM7805 +5V o
1| o D4 I RES,, t% 20 |3
n u RD1/PSP1 o |4
Gnd
2 1N4004 +J_ 470 4F Lo u E23 rooPsro 112 o|ls
c21 v | 022 2 0.22 21
3] o RD2/PSP2 o6
410 ué o RCOT10S0/TiCKI 18 o|7
126 D5 ezt S E RCA4/SDIISDA |22 o8
VAC L ¢ L 1 2 In REG % RC1T10s! |8 o |9
1N4004 C26 S C25 47 F G”j C24 RC5/SDO |24 o |10
+6v 0.22 re2icept |7 o |1
RCE/TX/CK |22 o |12
ReasckiscL 18 o |13
27 26
- RD4/PSP4 RC7/RX/DT " e} 1451
| RosPsPs vss +5V AIN————F0 o
RD6/PSP6 vsst |31 1R050 [© |
+5V — JP5
— - Data/Power
7 14
] s« IoUT
5 o 16 C\1|5 +5V  R7 R8
Fsync  COMP i 330 5k
+5v 15 0.01 1
AVDD 2
£ | . PN IR c17 _L+ J_ c18 3
+ 2 10 uF 0.22 4
c13 c14 REFIN E—|
10 pFT 0.22T REFOUT c16
: 1(5; DGND 0.01
Grid Drive
FSEL
Py mcik |8 STout +5v 2 +sv 5
PSEL1 1 U2 + 8
= 12§ pspro  FSADY GND NCH— R12 ( bl u
R6 Digital  Analog 6y LT1258
U3 3.9k j_ 50 MHz Ground  Ground v 4
AD9835 1 <7 < R11
= = -12V 1k

QS1105-Lunsford04

15 June 2011




Table 1

DDS CONTROL Actions and Results

Button Action DDS System Action

Click Complement RX and TX VFOs
Double click Complement TX VFO
Long click Equate A and B to the RX VFO

Very long click
(HW-101)

Save A and B, Enter Calibration Mode

Result

Swap RX and TX VFOs,
A and B saved to memory

Split or Unsplit,
A and B saved to memory

A=BorB=A,
A and B saved to memory

A and B saved to memory

chip, which changes the output frequency as
desired. Unlike many DDS systems on the
market that provide a low voltage output, the
output of this VFO can be adjusted from 0 to
20 Vp_p. At the same time the 16F877A pro-
vides data to the LCD to display the desired
frequency and other information. The
16F877A, clocked at 20 MHz, has ample
speed to complete all these tasks within a
fraction of a millisecond.

Implementation Approach

Power is taken from an 8 to 12 V dc or
12.6 V ac source within the transceiver. In
Ten-Tec rigs, the 8 V source that powered the
old PTO is the best source.

Extensive code is incorporated into the
firmware of the 16F877A. Required tasks
include the need to control and communi-
cate data to the AD9835 and the LCD. It
also must interpret the MAIN TUNING and RIT
control inputs and set the frequency display
accordingly. It must also accept and apply

MODE/CONTR
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HW-101 DDS ﬂéz

calibration for all band segments and modes
(USB, LSB and CW).

The Main Board

You could decide to construct the main
board as | did the first prototype using per-
forated prototype board and a surface mount
adapter. The surface mount chip presents a
difficulty, however. A printed circuit board
makes the task much easier. The assembled
PC board is shown in Figure 3.

Liquid Crystal Display (Optional)
Support for an LCD display is included
in all firmware versions. If the transceiver
already has an operational digital display,
then it is recommended that it continue to be
used with modification. Since the HW-101
has only an analog dial in its original con-
figuration, a digital display is suggested.
Although several LCD modules will work,
the one in the parts list is preferred. The line
width of the 16 character display lines should

be approximately 55 mm and the width of the
module should be about 80 mm. The display
module is mounted with two L shaped pieces
of aluminum about 1% inches long and
% inches wide, bent into an L shape with one
flange % inches wide. The short flanges are
attached to the display module with 2-56
hardware and the 7 inch flanges attach
underneath the flange at the top of the front
panel of the HW-101 with 4-40 hardware.
Counter sink the heads of the 4-40 screws.

Getting To Know the
DDS System

Controls

Operation may vary somewhat depending
on the type of transceiver. These differences
are generally only related to the display,
which may be the original display. The origi-
nal display will very likely be used in the
TR-7 and the Corsair 11, for example. The use
of the DDS is very simple because there are
only three controls, the MAIN TUNING knob,
the DDS CONTROL button and the RIT control.

The MAIN TUNING control is simple, yet
designed to make it easy to make small or
large changes in operating frequency. This
is accomplished with a variable tuning rate,
measured in kHz per knob revolution. If
rotated slowly, the tuning rate is slow for fine
tuning. As the rotation rate is increased, the
tuning rate increases, making it easy to move
from one end of the band to the other.

The DDS CONTROL button, SPOT but-
ton in the Corsair Il and ZERO SET in the
HW-101, controls the two VFOs, A and B.

Figure 4 — Bottom view of assembled stand-alone version.

Figure 3 — Printed circuit implementation of DDS main board.
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mission.

connecting pins.

tion.

application of light.

resistance to each of the fixed terminals.

was used to encode and decode the data.

circuitry is shared between the two functions.

typically as wide as an amateur band.

QEX, Jul 1999, pp 3-9.
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In the HW-101 it also gives access to and
control of the calibration routine. The A and
B values are saved to memory each time
any action is taken with the DDS CONTROL
button. The A and B values are retrieved
each time the system is powered up so that
it returns to the same frequencies. One of
the VFOs must be designated for receive
(RX) and one must be designated for trans-
mit (TX). If the same VFO is designated for
both transmit and receive, this is referred to
as unsplit. If different VFOs are designated
for RX and TX, then this is split operation.

The DDS CONTROL button has four
functions that are invoked by what will be
referred to as clicks, analogous to a click
with a mouse. A click means a short tap
of the button. A double click is two clicks
in rapid succession. A long click means a
button push and held for ¥ second but less
than 2 seconds. A very long click is a button
pushed and held for 2 seconds or more. The
functions invoked by these DDS CONTROL
actions are enumerated in Table 1.

The RIT control is a potentiometer. In the
center of rotation, there is a small dead band
at which point the RIT value is 0. Rotating
clockwise applies positive RIT up to 1.5 kHz.
Counterclockwise applies negative RIT up
to-1.5 kHz.

Hamspeak

Crystal oscillator — Circuit that generates a signal at a precise fixed frequency. The crystal is
one of quartz, sliced and ground until it responds to electrical stimulation by mechanically vibrating
at the desired frequency (the piezoelectric effect).

CW — Continuous wave. Term for the on-off keyed signaling associated with radiotelegraph trans-
DIP (Dual in-line) package — Integrated circuit package characterized by two parallel rows of

DDS — Direct digital synthesis. A method of generating an ac signal in which a computer directly
outputs the waveform by generating a series of voltage steps that add up to the desired time func-

LCD — Liquid crystal display. Structure that allows the transmission of light when energized.
Multiple LCD segments are combined together to form display screens that are only visible upon

Potentiometer — Variable resistor with three terminals, two of which are attached to a fixed resis-
tance element and the third can be mechanically moved along the element, presenting a different

PSK31 — Popular keyboard-to-keyboard amateur digital transmission system developed in 1999
by Peter Martinez, G3PLX.* This system is based on phase shift keying at a required bandwidth of
31 Hz, hence its name. This was the first popular “sound card mode,” in which a PC sound card

PTO — Permeability tuned oscillator. Variable frequency oscillator in which the frequency is
changed by moving a tuning slug, often with a multi-turn screw thread, in and out of an inductor
to change the inductance of the frequency determining circuit.

Transceiver — Radio transmitter and receiver combined in one unit. In many cases some

VFO — Variable frequency oscillator. Oscillator with frequency established by resonant inductor-
capacitor circuit. One or the other elements is adjustable to vary the frequency over a range,

“P. Martinez, G3PLX, “PSK31: A New Radio-Teletype Mode (reprint from RadCom),’
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Frequency Readout Display

In transceivers with an original digi-
tal display, little difference will be noted,
depending on how the DDS system is inte-
grated with existing status displays. The
DDS board has the functionality to control
up to five discrete indicator LEDs. These
indicate VFO A active, VFO B active and
split operation. In the installation in the
Corsair 11 by W@CCA, the original LEDs
with original functions RF ATTN, OFFSET
and PROCESSOR were used to indicate
these new functions.

Installations in Drake gear may include
five LED indicators, which, in addition to
the three mentioned above, indicate LOCK
and RIT status. Another existing pushbutton
toggles the LOCK condition. The RIT LED
is illuminated whenever there is a non-zero
RIT value.

Stand-alone VFOs

An outstanding VFO for use with early
crystal controlled vacuum tube transmitters
can be easily constructed using the same
DDS board. The author has constructed a
VFO for use as a crystal replacement for the
Knight T-50 transmitter. Figure 4 is a bottom
view of the DDS VFO constructed with the
same DDS board used for the HW-101. The

only difference is the firmware load for the
16F877A.

The VFO shown in the photos has an
integrated transmit/receive (TR) switch. The
firmware supports the TR switch, however
the TR switch may be omitted if desired. The
RF output from the DDS board is a maxi-
mum of about 20 Vp_p into a 75 Q load. It
provides output in the 160, 80 and 40 meter
bands. The display shows the output fre-
quency on the first line and the output fre-
quency of the transmitter on the second line
(many radios of the time operated on mul-
tiples of the crystal frequency). The operator
selects the multiplier, 1, 2, 3 or 4 times that of
the VVFO, to match the band of the transmitter.
The firmware load for the stand-alone VFO
and further details may be downloaded from
the QST-in-Depth website.

Final Words

This has been a long term project, but one
that I am glad I undertook. My HW-101 was
useless, but now it is my favorite rig. It is a
pleasure to operate. | never get anything but
glowing reports on the air.

Notes

1The QST-in-Depth website at www.arrl.org/
gst-in-depth includes firmware and installa-
tion instructions for the Corsair Il, TR-7 and
HW-101 versions and for the stand-alone
VFO.

2The ARRL Handbook for Radio Communica-
tions, 2011 Edition. Available from your
ARRL dealer or the ARRL Bookstore,
ARRL order no. 0953 (Hardcover 0960).
Telephone 860-594-0355, or toll-free in the
US 888-277-5289; wwwe.arrl.org/shop;
pubsales@arrl.org.

ARRL Member Joe Lunsford, N4AYG, was first
licensed as WN4RUF in 1969 and has held an
Amateur Extra class license for 32 years. He
has a Master’s degree in electrical engineering.
Joe is currently retired from his job of over 36
years. He is an avid CW operator who in previ-
ous years chased DX regularly, but now enjoys
anice CW QSO. He has designed a dozen or
more electronic keyers. The most notable of
these is the smart keyer series. He is also the
designer of the smart filter. These products
were produced and sold in the *80s and *90s,
and several hundred remain in service. This
venture was discontinued in the late "90s. Since
retiring, Joe continues to work part-time, but
manages to spend more time operating. Most
of his additional time is spent designing elec-
tronic products for ham radio and other
applications, playing golf and enjoying his
seven grandchildren. You can reach Joe at
1304 Toney Dr, Huntsville, AL 35802 or at
ndyg@comcast.net.
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W are all familiar with the omni-
edirectional radiation pattern
of a single vertical monopole antenna.
Personally, | never thought it could be any
different until | stumbled on a method that
gives a single vertical element a moderate
front to back ratio. How does it do it? How
should I know — I only built one.

Necessity is the Mother

It all started on a dark and stormy night.
It really did. It was then that my old Yagi on
top of my 40 foot tower was destroyed by
the storm. My wallet wasn’t fat enough to
purchase another Yagi so | decided to put
up a quick vertical instead. | went out to
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A Single Element
Vertical “Beam”

You can make a directional antenna out
of a single monopole — here’s how.

David Robbins, K7BKI

my garage to rummage through 23 years of
accumulated treasures. My family has a say-
ing about my collection: “If you need some-
thing out of grandpa’s garage, forget it.” I’ll
admit it is sadly lacking in organization and
trying to find something is almost impos-
sible but I look at it as an adventure. I always
find something fantastic when 1I’m looking
for something else. Anyway, way back in
the garage | found an old treasure. It was a
CB base antenna that a neighbor had given
me years ago, if | took it down off his roof.

Believe me, dragging a CB antenna with
three stiff radials out of there was no easy
task. When it was in the clear, | stopped to
rest and contemplate how best to convert
it for amateur band use. On the floor were
remnants of my Yagi and it made me think:
“Wouldn’t it be great if | could make a verti-
cal beam.” | always talk to myself like that
and yes, sometimes | answer.

The Plot Thickens

Once again | thought: “Why not?”With
my brain in high gear | immediately con-
cluded that if it were possible to make a
vertical beam, it would have to be the radials
that controlled the vertical’s radiation pat-
tern. It was obvious that the radials on the
CB antenna were too short to be part of the
solution, unless | wanted to work 10 meters,
so | removed them. The vertical element of
the half wave CB antenna was 16 feet long,
but it was adjustable. I left it at that length for
the time being. Next | needed to rummage
for a mast. | found two of them. One was a
heavy monster that extended to 25 feet and
the other, a fairly light metal mast of 13 feet.
I knew that while experimenting it would
have to be taken down and put back up
numerous times so | selected the 13 footer.

Now | needed to decide on a band. I'm
an old CW operator from way back, so 40
or 20 meters were considered. Then | chose
the 30 meter band for two reasons. First, it
was right between 20 and 40 and secondly |
had never worked 30 meters before. With the
band chosen, I had to decide on dimensions.

According to the usual metrics, a ¥awave
monopole should be about 23 feet long, so
16 feet of vertical element is not the ideal
length. | thought 1’d see if | could compen-
sate by using longer radials.

Cut and Try

I mounted the CB’s vertical element on
top of the 13 foot mast using its insulated
base and moved the antenna out into my
front yard. | decided that two radials would
be easier to tune than three, so | took some
#16 AWG insulated copper wire and cut
myself two 34 foot wires.

I connected the coax from my radio to
the antenna — center wire to the vertical
element and braid to the mast. Then after
trimming one end of each radial | attached
them to the same spot on the mast as the
braid and secured everything with hose
clamps. To make it easy on myself, | raised
the antenna up and tied it to a post on the
front deck. Then I spread the radials out into
a Vv with the ends about 33 feet apart. | benta
small loop in each extended end of the radi-
als and tied rope to them. I pulled the radials
tight and tied the ropes to our pasture fence.
The radials were sloped and each end was
approximately 6 feet from the ground. | fig-
ured 6 feet was good because | could drive
my riding mower underneath.

Tuning it Up

For testing and adjusting purposes, |
temporarily used an 8 foot piece of coaxial
cable with a PL-259 coax plug on the far
end connected in place of the regular coax.
This makes adjusting the antenna with an
antenna analyzer or an SWR meter easy. |
also pounded in a ground rod next to the mast
and attached it to the mast to aid in lightning
protection. I used a battery cable and clamps.

| tied off the ropes to anchors of oppor-
tunity, making sure the ends were at least
6 feet off the ground. | then attached the ana-
lyzer to the temporary coax and adjusted the
radial lengths for lowest SWR. The lengths
should be adjusted together so the radials
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Figure 2 — EZNEC elevation pattern
of the directional monopole.

end up of equal length. Shorter lengths result
in a higher matched frequency. Remember
that the voltage at the end of the radials is
about as high as on the tip of the monopole,
S0 make sure people won’t come in contact
while you are on the air.

I discovered the antenna frequency was
too low, so | trimmed the radials until the
system resonant frequency was close to
10.1 MHz. Then I read the SWR using my
in-line meter. A little bit more of trimming
and the SWR settled at 1.3:1. Figure 1 shows
the EZNEC-predicted SWR of the final
antenna.l

So What Did | Get?

I went on the air and was surprised by the
antenna’s performance. In the first few hours
| had contacted several East Coast stations
as well as England, New Zealand, Norway,
Russia and others. Working the East Coast
is like working DX for me. It’s more than a
2000 mile jump from Washington’s North
Olympic Peninsula to Rhode Island.

For the past year | have totaled up more
DX than the combined total of my previous
38 years of hamming. | used 50 to 100 W
of power. | asked an ARRL staffer about
my weird antenna but no conclusions were
reached about it. He suggested | get an
antenna analyzer and the EZNEC antenna
modeling program. | took his advice and
also invested in a field strength meter.

When | hooked up the analyzer to the
base of my antenna it told me my SWR was
1.1:1 and the impedance of the antenna was
48 Q. Once | got all the dimensions of my
antenna into EZNEC, its analysis agreed
with the analyzer’s findings. In addition
it told me the antenna had a front to back
(F/B) ratio as shown in the elevation pattern
of Figure 2. It looked like | had my verti-
cal beam! As seen, the F/B is a function of
elevation angle. Figure 3 shows the azimuth
pattern at 20° elevation, the angle of maxi-

1Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.
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mum forward gain, while Figure 4 shows
it at the elevation angle of highest F/B, 45°.
The improved high angle F/B should help
reduce the response to signals at moderate
distances — from which the strongest inter-
fering stations are likely to arrive.

I suspect some of you are skeptical and at

used to reject signals from undesired directions.

before WWII for the “ultrahigh frequencies”
then starting at 30 megacycles (now MHz). On
right and left in photo.

Radials — Portion of a usually vertical
antenna, designed to provide an artificial

in multiple directions.

regions.

.................‘Hamspeak.................

Antenna analyzer — Test instrument designed to measure the impedance and standing wave
ratio (SWR) of an antenna or an antenna and feed line combination as a function of frequency.
See www.arrl.org/reviews-listed-by-issue and look for May 2005.

CB — Citizens band. Range of frequencies near 27 MHz that are assigned in the US by the FCC
as 43 AM channels for use by individuals or small businesses. Power is limited to 5 W dc input.
DX — Long distance communication — generally with stations in other countries. Often used to
refer to desired countries and prefixes needed for various operating awards.

EZNEC — Antenna modeling software that provides a user friendly interface to the powerful
Numerical Electromagnetic Code (NEC) calculating engine.

F/B — Front to back ratio. The ratio of the power in the main beam of a directional antenna to that
to its rear. This is a key figure of merit for many applications of directional antennas, particularly if

Monopole — Single vertical antenna element, typically a quarter or more wavelengths long. Often
used as a transmit and receive antenna, singly or in combination with other similar antennas.

PL-259 — Male UHF type coax connector. Part of a coaxial cable connector family developed

this point and | was too. So armed with my
field strength meter | took readings at 20 W
output on 30 meters. At 50 feet in front of the
antenna, which is the direction the radials
are pointing, the meter read the maximum
of 30 at a height of 6 feet. | took another
reading 50 feet behind the antenna. It read 2.

ground or a connection to real ground. The multiple radials project radially from the antenna base

SWR — Standing wave ratio. Measure of how well a load, such as an antenna, is matched to the
design impedance of a transmission line. An SWR of 1:1 indicates a perfect match. Coaxial cables,
depending on length, type and frequency, can often work efficiently with an SWR of 3:1, some-
times higher. Solid state transmitters frequently require an SWR of 2:1 or less for proper operation.
Yagi — Multielement directive antenna in which many of the elements are not directly connected
to the driven element(s). The other elements are parasitic and receive and reradiate energy due to
electromagnetic coupling. Often used as a rotatable antenna system in the upper HF through UHF
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While the readings are not likely linear, it did
confirm that the antenna indeed had a prefer-
ence in the direction of the radials.

Using EZNEC as a modeling program |
increased the vertical element to 21 feet and
shortened the radials to about 29 feet. The
results were almost identical. To be sure |
went outside and took my original antenna
down. | extended the vertical element to
21 feet and shortened the radials to EZNEC’s
specs. The antenna analyzer confirmed
EZNEC'’s predictions for SWR and imped-
ance. EZNEC said it had a 12.3 dB F/B ratio
now. My field strength meter read itas 16 to 1
with a repeat test.

This antenna is for 30 meters. | suggest
you make it for 30 first and once you’re
familiar with its makeup and how it works,
you can try to make one for the band you
want. To experiment or test this antenna, an
antenna analyzer and a field strength meter
are invaluable.

There is a lot more experimenting to be
done on this antenna. | hope you will join
me.

ARRL member and General class licensee
Dave Robbins, K7BKI, has previously held call
signs, KN6LAF, KB7BKI and KF7CBW. He
has been licensed since 1963, with 10 years

off while a US Navy Radioman. Dave is a 1963
graduate of the National Radio Institute. He
was employed as a journeyman color TV
repairman for 30 years. You can reach him at
1012 Atterberry Rd, Sequim, WA 98382 or at
daveanjackie@netzero.net.
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New Products

MFJ HF/VHF/UHF
SWR ANALYZER

OThe MFJ-266 SWR analyzer displays
SWR, complex impedance and impedance
magnitude simultaneously on a

backlit LCD screen. The
device can be used to
measure capacitance,
inductance, field strength
and frequency or to gen-
erate test signals. Fre-
quency coverage is
1.5-185 MHz plus 300-
490 MHz. A 10:1 vernier
drive makes fine adjust-
ments easier. Housed in
an aluminum case and
powered from eight AA
batteries or a 12 V ac
operated power supply,

the MFJ-266 can be used at home or in por-
table locations. Price: $349.95. To order, or
for your nearest dealer, call 800-647-1800 or
see www.mfjenter prises.com.

DB6NT 1.3 GHz HIGH
POWER AMPLIFIER

receive sequence controller and overheat
protection. Power requirements are 50 V dc
at 40 A. Input and output impedances are
50 Q, and an SMA female connector (input)
and 7%s connector (output) are supplied. For
more information, visit www.db6nt.com.

¢ The MKU PA 131000
power amplifier from Kuhne
Electronic uses LDMOS
technology to provide high
linearity and a 50% effi-
ciency rating on the 1.3 GHz
band. Typical power input is
20 to 30 W for 1000 W out-
put from 1280 to 1300 MHz.
The amplifier is intended for
all analog and digital modes
including SSB, CW, ATV
and DATV and for high power
EME operation. The amplifier
features a built-in transmit-
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Two Small Helical

Antennas for

2 Meters

With performance close to that of full sized
antennas, these small helical antennas are
low in profile but high in efficiency.

John E. Portune, W6NBC
elical antennas have long been
known for their excellent proper-

I I ties. They have not found much favor
in the ham community, however, perhaps
because they are more difficult to build than
straight dipoles, whips or Yagis. Fortunately
a less well-known, but equally high perfor-
mance version of the helical antenna, the
normal mode helix, is quite practical for ham
construction. Best of all, it is impressively
small in size and low in profile. Figure 1
shows a 2 meter base station /2 normal mode
helix, only 6 inches high. In Figure 2, we show
a /4 mobile helix, only 3 inches high — both
made from common hardware store materials.
It is also quite feasible to apply these prin-
ciples to small helical antennas for HF.

There is not just one kind of helical
antenna. Helices exhibit several modes. The
two most common are normal and axial mode.
Many hams are familiar with axial mode heli-
cal antennas. These are big corkscrew shaped
direction beams, often on long booms. They
use large circumference turns, wide turn spac-
ing and a large ground plane at the feed end.
Gain is axial along the boom, as the mode’s
name implies.

The helical antennas shown here operate
in the normal or dipole mode. Circumference
and turn spacing for VHF are measured in
inches instead of feet. | use one of the mobiles
on the roof of my recreational vehicle. It is
mounted under a radome made from a plastic
food container (see Figure 3). Before install-

ing it, 1 kept knocking full sized 2 meter
antennas off of the top of my vehicle.

A Classical Ham Experiment

These antennas are the result of a series
of ham level cut-and-prune experiments that
began one day when | simply wondered what
would happen if I were to wind a full sized 2
meter A/2 dipole (38 inches long) into a small
helix. And what about doing the same with a
M4, 19 inch spike? | knew that they would be
smaller, but would they work almost as well as

their full sized straight cousins?

To find out, | made five helices (1 to
5 turns), each from roughly 38 inches, of
Y inch aluminum tubing — a full A/2. These
helices were all self resonant. The mobile ver-
sion is half of this, A/4 of tubing. | matched
all to a 1:1 SWR with small inductive loops
as shown.

According to John Kraus, W8JK (SK),
normal mode helices (much
less than A/2 in circumfer-
ence and turn spacing) have
gain perpendicular to the
helix.! In other words, they
behave like dipoles. You
can visualize the pattern
by imagining a full sized
straight dipole lying
along the center axis of -
the helix.

To begin investigating
their performance as replacements
for full sized dipoles and monopoles,

I used EZNEC to model the radiation
patterns.2 | was amazed how little differ-
ence there was. All five had much the same
gain and radiation pattern. Figure 4 shows
the elevation patterns for the total field of the
2 meter, two turn /2 helix compared to a full
sized linear dipole. Figure 5 shows a similar
comparison of the A/4 version.

So to answer my first question, a small
M2 helix has only minimally less gain (about
0.4 dB less) and slightly shallower nulls than
a full sized dipole. The same is true for a A/4
mobile monopole. Yet they have much the
same radiation pattern. Azimuth patterns are
not shown since they are essentially omnidi-
rectional for the vertical orientation.

There is one major difference, however —
polarization. The electric (E) and magnetic (H)
fields in a small helix trade places compared to
adipole. The same is also true for a single turn
compact transmitting loop. Polarization is

INotes appear on page 49.

%

Figure 1 — The two turn 2 meter
base-station A/2 helix. Height is
6 inches, diameter is 6 inches.
Note the coax balun made from
several turns of RG-58 coax. The
mast is %2 inch PVC pipe.

Figure 2 —The

1% turn low profile 2 meter grounded A/4
mobile helix on a modified NMO mount.
Height is 3 inches, diameter 6 inches.

rotated 90°. A helix, though, has an advantage
here. It is also somewhat circularly polarized.
The degree depends on the height to diameter
ratio. Hence how one mounts a helix is not
as critical as for a linearly polarized antenna.
This is useful on bands such as our VHF, UHF
and 10 meter bands, in which both horizontal
polarization (for SSB) and vertical polariza-
tion (for FM) are in use.

This is a two edged sword. The good news
is that it provides the flexibility to work sta-
tions using either vertically polarized (FM)
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QS1106-Portune04 0°

Max Gain: 2.12 dBi

146 MHz

or horizontally polarized (SSB, CW and
AM) antennas equally well. The bad news is
that each is down about 3 dB compared to a
linearly polarized antenna of a single sense.
The circularly polarized component is also
suitable for the reception of satellite signals.
Figure 6 shows the free space azimuth pat-
terns of the A/2 helix at the horizon including
horizontal and vertical components as well as
the total field. Interestingly, the dimensions of
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Figure 3 —
Grounded
mobile 1/4 helix
on top of my
RV, mounted
under a plastic
food container
radome.

Figure 4 — Free space EZNEC elevation
radiation patterns of a 2 meter A/2 vertical
dipole (blue) and the total field (red) of
two turn A/2 helix. Note how similar they
are. The nulls are slightly shallower for the
helix. Gains are normalized, but only differ
by less than 0.5 dB.

the mobile A/2 version result in the field being
almost entirely circular.

Losses

My second question was efficiency. Will
one experience high loss with a small helix?
As many hams know, small antennas often
exhibit considerable lack of efficiency. This is
due to low radiation resistance. For example,
this shortcoming is common for HF mobile
whips and shortened HF beams, in which
radiation resistance may be only a fraction
of an ohm. In a full sized antenna, however,
where radiation resistance is closer to 50 Q,
efficiency is much higher.

Low efficiency is caused by the fact that an
antenna’s radiation resistance is in series with
its conductor and loss resistance. The portion
that goes to radiation resistance creates the
radio wave. That which goes to conductor
resistance is wasted as heat. There is no excep-
tion. To give some numbers, if the radiation
resistance of an antenna is exactly equal to its
conductor resistance, the overall efficiency is
only 50%. Half of the power is wasted. In the
real world of small antennas, even greater loss
is very often the case. For example, a typical
coil loaded 40 meter mobile whip antenna is
seldom more than 5% efficient.

Fortunately, loss in small helices can be
minimized by observing two precautions:

® Use large diameter conductors of low
resistance metals — copper or aluminum, not
steel, brass or stainless steel. These metals
have too much resistance.

| Keep the turns of a helix widely spaced
compared to its conductor diameter.

Kraus suggests a turn spacing of at least
four times conductor diameter. Closer spacing

QS1106-Portune05 0

Max Gain: 4.373 dBi 146 MHz

Figure 5 — Elevation patterns of a A/4
vertical whip (blue) and the total field of
the 2 meter A/4 mobile helix above perfect
ground (red) — typical of the body of a
vehicle.

QS1106-Portune06 0°

Max Gain: 1.71 dBi 146 MHz

Figure 6 — Free space EZNEC azimuth
pattern of a 2 meter, two turn A/2 helix

at the horizon. The total field is in blue,
vertical component in red, horizontal
green. The field of the A/4 version is almost
entirely vertical — good for mobile work.

increases skin effect loss. RF can’t flow on
the sides of conductors facing closely spaced
adjacent turns. This makes the conductors
seem smaller and more resistive. Hence, both
antennas here have wide turn spacing, 12
times the conductor diameter. In contrast,
notice my five turn test helix shown in Fig-
ure 7. It has minimum turn spacing.

So the answer to my second question is
that small normal mode helices can compare
favorably to full sized /2 dipoles and \/4
mobile whips in efficiency.



Figure 7 — My five turn 2 meter test helix,
illustrating minimum turn spacing. Note
also the ferrite balun.

Bandwidth

My third concern was bandwidth. My five
turn helix, for example, was more efficient but
was also had a narrower bandwidth than those
with fewer turns. A full sized linear dipole or
monopole has a greater bandwidth.

Putting all of this together — efficiency,
bandwidth, number of turns and physical size
— | concluded that a two turn helix is the best
choice for the base station helical antenna,
and one turn for the mobile. Due to the reflec-
tion of its single turn in its ground plane, the
mobile acts as if it also has two turns. These
helicals are much smaller than their linear
counterparts, but still exhibit acceptable SWR
across the band, as shown in Figure 8.

Building the Antennas

If these helices are made from common
soft aluminum or copper tubing they are
almost self supporting. A single length of PVC
pipe is sufficient for mounting. For the 2 meter
helix I used % inch tubing. For 6 meters use
% inch tubing. These tubing diameters give
acceptable efficiency.

No Hard Dimensions

Unlike full sized linear antennas, which
can be successfully built from cookbook plans,
there are too many variables in a small helix to
allow the same approach. Hence, the dimen-
sions of Figures 9 and 10 are only guidelines.
One always arrives at final dimensions during
tuneup and with the antenna mounted in its
final operating location.

The only fixed starting point is 40 inches of

See www.arrl.org/reviews-listed-by-issue, l0o

is below an application suitable value, often 2:1.

their relative spacing.

protective insulating jacket.

refraction.

Radiation resistance — Portion of antennas’in

higher the efficiency will be.

with the use of a sizing adapter.

operation.

Hamspeak

Antenna analyzer — Test instrument designed to measure the impedance and standing wave
ratio (SWR) of an antenna or an antenna and feed line combination as a function of frequency.

Azimuth pattern — Plot of antenna radiation level as a function of azimuth angle around the
antenna. Generally provided at a particular elevation angle.

Bandwidth — The difference between the highest and lowest frequency component of a signal
waveform or highest and lowest frequencies passed in a system. In an antenna, the term band-
width often refers to the difference between the highest and lowest frequency for which the SWR

Boom — Structural portion of many antennas. Used to support the active elements and maintain

Coax — Coaxial cable. Kind of unbalanced transmission line in which one conductor is a wire in
the center of a dielectric with a circular cross section. The dielectric is surrounded by a tubular
conductor, often made of flexible braid. In same cable types, the outer conductor is covered by a

Dipole — An antenna often, but not always, center fed with two halves along the same line. Often
refers to an antenna with a length equal to half an electrical wavelength. Often a reference
antenna and also used as an element of multielement arrays.

EZNEC — Proprietary software program that performs analysis of antenna systems based on the
Numerical Electromagnetic Code (NEC) antenna modeling engine. There are a number of ver-
sions available from www.eznec.com, including a reduced size free trial version. Many of the
antenna pattern plots used in QST articles are generated using EZNEC.

FM (frequency modulation) — An operating mode commonly used on ham radio repeaters.

HF — High frequency. That portion of the radio spectrum between 3 and 30 MHz. Often called
short waves, these frequencies are characterized by long range propagation via ionospheric

Monopole — Single vertical antenna element, typically a quarter or more wavelengths long. Often
used as a transmit and receive antenna, singly or in combination with other similar antennas.

signal into a radiated electromagnetic wave. In general, the higher the radiation resistance, the

RG-58/U coaxial cable — Coaxial cable type with typically 50 €2 (some variants at 52 or 53 )
characteristic impedance and 0.195 inch outer diameter. Compatible with a PL-259 coaxial plug

SWR — Standing wave ratio. Measure of how well a load, such as an antenna, is matched to the
design impedance of a transmission line. An SWR of 1:1 indicates a perfect match. Coaxial
cables, depending on length, type and frequency can often work efficiently with an SWR of 3:1,
sometimes higher. Solid state transmitters frequently require an SWR of 2:1 or less for proper

UHF (ultra high frequencies) — Radio frequencies from 300 to 3000 MHz.
VHF (very high frequencies) — Radio frequencies from 30 to 300 MHz.

k for May 2005.
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2M 2 Turn Helix
3.5
° Figure 8 —
Dgﬂ 25 N SWR curve
) N P of the two
2 ——
15 \ 7 turn base
' station helix.
1
143 144 145 146 147 148 149
QS1106-Portune08 Frequency MHz
tubing for the base station helix and half that  Constructing the 1/2

for the mobile. This is close to the free space
A2 length of a linear dipole. The final total
length of my helices ended up close to this.
For the mobile version, add an extra inch (21
inches total) to allow for the blind rivet attach-
ment to the aluminum plate — it acts like part
of the plate — not part of the antenna.

Base Station Antenna

Begin by drilling an opposing set of hole
pairs, 3 inches apart down the % inch PVC
mast. See Figures 1 and 9. These maintain the
turn spacing. Make them a little larger than
% inch to facilitate helix insertion. Also drill
the holes on one side slightly lower than on the
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3 inch Turn Spacing

#12 AWG Bare
Solid Copper Wire

1/4 inch Soft
Aluminum Tubing

Coupling Loop

QS1106-Portune09

NMO MOUNT
3 x 4-1/2 inch
#12 AWG Aluminum

Figure 9 — Construction details and starting
dimensions for the base station helix.

f«<— 6inch

#12 AWG Bare
Solid Copper Wire

1/4 inch Soft
Aluminum Tubing

1/2 inch PVC
Water Pipe

Coupling Loop

RG-58 coax

QS1106-Portune10

—

—

—

/

RG-58 Coax

—

Figure 10 — Construction details and starting dimensions for the mobile helix.

other to accommodate the descending angle of
the helix. For lower frequencies you might use
black ABS DWV pipe, as it is less expensive
and less visible than white PVC.

If you wish, you may wind the tubing
around a cylindrical form. | found that I could
easily just bend it into shape with my fingers.

Again, cookbook precision is not required.
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You will be able to easily attach it with screws
beginning at the top holes.

Constructing the /4 Mobile Helix

For the 2 meter mobile I modified an NMO
mount and whip. See Figure 2. Other types
will also work. Replace the stainless steel
whip with solid copper wire for the coupling

loop. See Figure 10. You must also ground
the top end of the loop. | drilled and tapped
6-32 threads into the side of the mount for a
grounding lug.

As illustrated in Figure 2, pop rivet the
helix to a small 12 gauge rectangular alumi-
num plate (roughly 3 x 4% inches). Make a
7z inch hole in it as shown. This permits you to



Figure 11 — Base station antenna
connection from RG-58 coax to coupling
loop. Weatherproof the connection.

slip the entire helix assembly over the threads
of the NMO mount and secure it under the
screw-on top portion. You might also put seal-
ant under the aluminum plate. Tuneup and
matching is the same as for the base station
antenna.

It is not necessary to make an electrical
connection between the base plate and the
body of the vehicle. The plate and the car body
form a capacitor through which the RF read-
ily flows. Though if you are conveniently able,
use as large a plate as you can. The bigger the
better is true here.

Feeding and Matching

The easiest way I’ve found to match a
helix (or a compact loop) to coax is a separate
magnetically coupled feed loop as shown in
Figure 10. Make it from solid bare copper
wire (roughly #12 AWG) or small diameter
soft copper tubing. A delta match or gamma
match is also practical, but more difficult to
build and adjust.

Notice that there is also no electrical con-
nection to the helix. The coax attaches to the
ends of the coupling loop only, via a couple

Strays

ANNOUNCING THE WINNERS
OF THE ARRL VIDEO CONTEST

OThe first prize winner of the ARRL video
contest was the father/daughter team of Frank
Callaghan, AC2EE, and Becky Callaghan,
KC2YZI, of Cresskill, New Jersey for their
video No Communication, No Problem! Becky
Callaghan — who wrote and edited the video
— received $250.

Second prize was awarded to Stefan Hein,
DL7AOQS, of Pliezhausen, Germany. In his
video, Hein and his friends erect a 20 meter
homebrew Moxon beam antenna in his back-

of extra inches of the same piece of wire that
forms the loop. Pass the ends through holes in
the support pipe and secure them in two addi-
tional holes. See Figure 11. Weatherproof the
connection and the open coax end.

In case you are wondering how loop cou-
pling works, visualize the main helix as a par-
allel L/C tuned circuit, with link coupling, in a
receiver’s IF or RF stage. The field around the
link excites the tuned circuit, creating a single
tuned RF transformer. The same principle is
at work with the coupling loop and resonant
helix.

Tuning and Matching

The first step is to put the helix on fre-
quency. Only after that will you adjust the cou-
pling loop for a good SWR match. Connect
an MFJ-259 or similar antenna analyzer to
the coax and first measure the helix’s initial
resonance, by sweeping the frequency on the
analyzer. It is tuned to the frequency giving the
lowest SWR. Do not be concerned that is not
even close to 1:1 at first.

If the initial resonant frequency of the helix
is low, move its turns farther apart on the side
opposite the support pipe. Conversely, if it
is too high, bring the turns closer together. If
after you have tuned the helix to the desired
operating frequency, say 146 MHz, and it has
become too distorted, make a new longer helix
or shorten the existing one.

Now, with the helix on frequency, you
may adjust the match. You will discover that
the area of the loop, its angle to the helix and
the loop’s location within the helix all influ-
ence the SWR. So again there are no cook-
book dimensions. Merely begin with a round
loop roughly ¥ the diameter of the helix,
mounted close to and parallel to the helix.
See Figure 9. Adjust loop size and shape, or
change its position and angle compared to
the helix until you reach a good SWR. In
any case always recheck the helix’s resonant
frequency after making any adjustment to the
match. Keep it on frequency at all times.

yard. He received $100 for his second place
video.

Stan Leschinsky, VE3TW, and Bert
Almemo, VE30OUB — hoth of Scarborough,
Ontario, Canada — submitted CQ WW 160
Contest. This video won third place and $100.

Fourth place goes to Yogeswaran
Umasankar, NY3W, of Taipei, Taiwan, who
showed how much fun operating outdoors can
be in his video BV@PC Outdoor QSO.

For his fourth place finish, Umasankar
received $100.

The winning entries were selected by a
group of ARRL HQ production and editorial
staff members.

All the winning videos can be viewed on the
ARRL website at www.arrl.org/winners.

Finally, a common mode choke or balun
is highly recommended for the base station
antenna. You can create a choke using a few
turns of the RG-58 feed coax wrapped around
the support mast. See Figure 1. Secure it
through four holes in the mast. Or you can
use ferrite beads just below the antenna. See
Figure 7. Note also that the coax loops away
perpendicular to the helix. This helps keep the
radiation pattern symmetrical.

My final conclusions, therefore, for small
normal mode helical antennas are these.
Except for a slightly smaller bandwidth
and a minor reduction in gain, | have found
their small size, low profile, stealth proper-
ties and circular polarization well worth the
minor compromises, so | have several in
service.

Notes

1J. Kraus, W8JK (SK), Antennas, 3rd edition,
McGraw-Hill Education.

2Several versions of EZNEC antenna modeling
software are available from developer Roy
Lewallen, W7EL, at www.eznec.com.

ARRL Member John Portune, W6NBC,
received a BSc in physics from Oregon State
University in 1960, his FCC Commercial
General Radiotelephone license in 1961 and his
Advanced class amateur license in 1965. He
spent five years in England as G5AJH and
upgraded to Amateur Extra class in 1985. John
retired as a broadcast television engineer and
technical instructor at KNBC in Burbank and
then from Sony Electronics in San Jose,
California.

John is active on many bands and modes,
predominantly from his HF equipped RV mobile
station. He has written various articles in ham
radio and popular electronics magazines and
remains active as a VE team leader, ham license
teacher and website designer. You can reach
John at 1095 W McCoy Ln #99, Santa Maria,
CA 93455, or at jportune@aol.com.
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The winner of the ARRL video contest was
the father/daughter team of Frank Callaghan,
AC2EE, and Becky Callaghan, KC2YZI, of
Cresskill, New Jersey for their humorous
video “No Communication, No Problem!”
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SHORT TAKES

Goal @ Sherpa 50 Solar Battery
and Portable Panel

By Sean Kutzko, KX9X
ARRL Contest Branch Manager

Reliable power in the field is a commod-
ity. Whether you’re in an emergency situa-
tion and need your go-kit up and running
or you’re a backpack QRPer, you need a
rechargeable power source independent of
the commercial mains. You need a power
source that’s potent, rugged, lightweight
and reliable.

Goal @ has developed a line of products
with these specifications in mind. Designed
to power high-consumption devices used in
rugged environments such as on National
Geographic expeditions, their line of re-
chargeable batteries and foldable solar pan-
els seemed ideal for emergency go-kits and
for my QRP adventures for the US Islands
(www.usilands.org) and Summits On The
Air (www.sota.or g.uk/) awards programs.

Pick a Package

While several packages are available,
the entry-level “power-in-a-box” kit is
the Sherpa 50 Adventure. It includes a
Sherpa 50 power pack and the Nomad 13.5
foldable solar panel. The Sherpa 50 Lithium-
Iron Phosphate (LiFe) battery is as ruggedly
built as any battery I’ve ever seen; the case
feels solid in your hands. It is 8.5 x 6.5 inches
and it weighs only 2.2 pounds. It’s designed
to be recharged between 2000-3000 cycles
and is rated at 12V at 4.2 Ah

The compact Nomad 13.5 solar panel is
pretty amazing. Weighing in at only
1.5 pounds, the Nomad 13.5
expands to 35 x 10.5
inches and folds up
into a 10.5 x 7 x
1 inch package. The
Goal @ website says
the Nomad 13.5 can
recharge a Sherpa 50 in
6-10 hours, depending
on weather conditions.

The battery can be
charged with an ac adapter,
via the optional solar panel, or
by using a dc “cigarette lighter”
socket in your car. The Sherpa 50 also

comeswitha5V, 0.5 A USB port for charg-
ing compact devices like a smart phone.
Adding to the ease of use is that additional
batteries or solar panels can be linked to-
gether to provide more power or charging
capability. Other options include two differ-
ent types of 3 W LED lamps powered di-
rectly from the battery. One lamp is designed
for close-in use with a short, flexible cable
you can aim in the direction you need, while
the other is more of an overhead lamp with
a long cord and a custom-designed carabi-
ner that you can hang practically anywhere.
All of the lights come with a power-out port,
S0 you can connect several of them in series.
Goal @ offers numerous cable options to
power your favorite rig if you don’t want to
homebrew your own.

Out in the Field

I used the Sherpa 50 Adventure Kit and
the overhead light during the January 2011
Winter Field Day. Operating QRP from New
Hampshire, | was able to run both my Yaesu
FT-817 and my Ten-Tec R4020 and the over-
head light from a portable location for well
over 4 hours while operating “contest style,”
which involves calling CQ a lot. The solar
cell did provide a trickle-charge during my
operations, but the conditions weren’t very

‘\/‘

sunny in January, so | imagine | didn’t get
much power back into the battery. | was able
to fully recharge the battery via the Nomad
13.5 solar panel a couple of days later in
much better sunlight, but it did take all day
(keep in mind that in January sunlight in
New Hampshire is in fairly short supply).
While the battery does provide an LED sta-
tus indicator showing how much life is left
(in increments of 20%), it would be nice if
they offered an optional meter that showed
ampere-hour consumption.

The weight of the package was minimal,
raising the weight of my backpack QRP sta-
tion from 5 pounds to 8.5. The average sealed
lead-acid (SLA) battery used by a QRPer
weighs more than 3.5 pounds and isn’t nearly
as flexible as the Goal @ products. Setup is
a breeze, thanks to their well-thought-out
design. I unpacked my station, connected my
rig and the overhead lamp to the battery, con-
nected the battery to the solar panel, threw
my dipole in a nearby tree and was making
QSOs in less than 10 minutes.

Drawing 1.2 A of current from an ICOM
7000 in receive mode (no transmitting) in
the ARRL Lab, the Sherpa 50 lasted just
under 5 hours. At home, a fully charged
Sherpa 50 battery powered my Yaesu
FT-817 for several casual CW QSOs,
charged my smart phone and powered
their 3W LED overhead light for just under
5 hours before the 817’s internal meter
noted a drop in voltage.

If you’re looking for reliable
power in a rugged design, the Goal
@ line is a solid con-

tender. They’re not
cheap; the suggest-
ed list price of the
Sherpa 50 Adventure kit is

$449.95, plus $49.95 for the overhead

LED lamp. However, this is definitely a
case in which you get what you pay for. Their
products are built like tanks, can withstand
some serious operating conditions and will
last for a very long time if cared for. | love
this power kit and plan on using one in my
QRP backpack trips regularly. Visit Goal @
online at www.goal0.com.

Steve Ford, WB8IMY

¢ QST Editor

¢ sford@arrl.org
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PRODUCT REVIEW

Alinco DX-SR8T

HF Transceiver

Reviewed by Mike Corey, W5MPC
ARRL Emergency Preparedness Manager

For decades Amateur Radio equipment
manufacturers have had HF transceivers in
their line ups that are designed for opera-
tors who are new to the HF bands or have
a limited budget for new radios. Alinco’s
new offering, the DX-SR8T, is their current
product designed for this market segment.

The DX-SR8T is a basic, HF only, trans-
ceiver that covers the 160 through 10 meter
bands (6 meters is not included) and has a
general coverage receiver. It is advertised as
a “desktop transceiver” but it has a detach-
able faceplate that makes it suited for mobile
operation as well.

The DX-SR8T measures, roughly, 4 x
10 x 10 inches and weighs about 9 pounds.
While it does not have the rugged military
look and feel of some other radios in this
price class it does seem sturdy. The front
panel features a large display that measures
approximately 3 x 2 inches and is not quite
rectangular in shape. There are four knobs
on the lower left that control VOLUME,
SQUELCH, IF SHIFT and RIT. There are
three jacks for MICROPHONE (8-pin round),
SPEAKER (¥s inch) and HEADPHONES
(¥ inch). A cluster of buttons on the right
side of the face plate are the multifunction
buttons that control most of the rig’s other

features. It should be noted that the large
VFO TUNING knob, although it seems
sturdy, is on a plastic shaft and is not secured
by a setscrew. This may cause problems if
the radio is used in cold conditions or takes
any kind of physical abuse.

The rear panel is noticeably sparse. There
are seven jacks on the back of the radio for
ANTENNA, EXTERNAL AMPLIFIER RELAY,
ALC, CW KEY, ACC (for the EDX-2 antenna
tuner), POWER and GROUND. There are six
places on the back that look like they were
intended to be jacks, but are covered up.
What is unusual compared to other current
HF transceivers is that there is no connection
for computer control and no accessory jack
for a digital mode interface.

The DX-SR8T provides 100 W output
on SSB, CW and FM and 40 W output on
AM. The power output is not continuously
adjustable as it is in most other HF rigs.
There are three different power levels that
you may choose from. More on this in a bit.

Out of the Box

As with any new radio, the main goal is
to get it out of the box and on the air. | bor-
rowed a test devised by another HQ staffer,
the “no-manual test.” Setting up the radio
up was fairly straightforward. | plugged
the power cord into the power supply, con-
nected the microphone and key, and hit the
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Bottom Line

The Alinco DX-SR8T is a low cost
HF transceiver that includes a good
selection of basic features for the casual
operator. There are a few issues to
consider, though, if your interests run to
digital modes or competitive activities.

Mark J. Wilson, K1RO 0 Product Review Editor

klro@arrl.org
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large orange button marked POWER. The
large display lit up and showed a frequency
on 20 meters. This test was done on the
weekend of the ARRL 10 Meter Contest
so the first thing to do was change bands...
but how? There were no buttons marked for
individual bands or UP/DOWN band buttons.
Less than 30 seconds into the “no-manual
test” | was going to the manual to find out
how to simply change bands.

I initially found that the number pad on
the upper right of the face plate is used to
select the operating band. Each number cor-
responded to a band, but they are not marked
on the radio. | found on the last page of the
manual a diagram of the key pad showing the
band assignments. It can be copied and kept
with the radio. This seemed a bit awkward.

The next issue encountered was the keyer
delay on CW. After | had changed bands
to 10 meters | tried sending a quick test on
CW. The delay was unusually long, about
2 seconds before the radio switched back to
receive. Again going to the manual to find
out how to go to the appropriate menu setting
| found that the default setting is AUTO. The
AUTO setting sets the delay automatically,
based on what the radio thinks is appropri-
ate for the code speed being transmitted,
but 2 seconds is way too long for my on-air
use. A quick adjustment changed this to full
break-in. You can also manually set the delay
in seven steps for semi break-in operation

Okay, so now up to the phone portion
of the band. After just adjusting the CW
settings | thought I should double check the
SSB settings. First the mic gain...but where
is the mic gain adjustment? Nothing on the
front or rear panels indicated mic gain. |
checked the menu settings, nothing there.
Okay, back to the manual. The answer was
found on page 85. The mic gain is an internal
adjustment. To make the adjustment requires
the user to remove the cover from the radio
and adjust a variable resistor, VR117. Of
course the manual clearly states that this is
done at the user’s risk and any damage due
to the adjustment will void the warranty.
It is recommended that the user take the
radio to an authorized Alinco dealer for as-
sistance unless you are familiar with radio
maintenance.

For routine phone operation it isn’t likely
that you’ll need to make regular adjustments
to the mic gain, but digital modes are another
story. Making the mic gain adjustment this
difficult seems completely unnecessary. Mic
gain is not the only adjustment that must be
made by opening up the radio; beep vol-
ume, sidetone volume and power output in
the SUPER LOW setting (0.1 to 2 W) are all
adjusted internally. It would be nice if there
were a hatch on the top of the case that could
be quickly opened to make the adjustments
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Table 1

Alinco DX-SR8T, serial number M000529

Manufacturer’s Specifications
Frequency coverage: Receive, 0.135-30 MHz;

transmit, 1.8-2, 3.5-4, 5.3305, 5.3465, 5.3665,

5.3715, 5.4035, 7-7.3, 10.1-10.15, 14-14.35,
18.068-18.168, 21-21.45, 21-21.44, 24.89-
24.99, 28-29.7 MHz.

Power consumption at 13.8 V dc: receive, 1 A
(max); transmit, 20 A.

Modes of operation: SSB, CW, AM, FM.

Receiver

SSB/CW sensitivity: 10 dB S+N/N,
0.15-1.8 MHz, 1 pV; 1.8-30 MHz, 0.25 pV.

Noise figure: Not specified.

AM sensitivity: 10 dB S+N/N:
0.15-1.8 MHz, 10 pV; 1.8-30 MHz, 2 pV.

FM sensitivity: 12 dB SINAD:
28-30 MHz, 0.5 pVv.

Blocking gain compression: Not specified.

Reciprocal mixing (500 Hz BW): Not specified.

Measured in the ARRL Lab
Receive and transmit, as specified.

Receive, no signal, default lights, 0.69 A,
receive, max volume, max lights, 0.71 A,
receive, no signal, no lights, 0.64 A;
transmit: 14 A (high), 4.75 A (low),

2.7 A (s-low).

As specified.

Receiver Dynamic Testing
Noise floor (MDS), 500 Hz bandwidth:

Preamp Preamp
Off On
0.137 MHz -112dBm -113 dBm
0.505 MHz -126 dBm -130 dBm
1.0 MHz -126 dBm  —131 dBm
3.5 MHz -132dBm  -138 dBm
14 MHz -132dBm  -135dBm

14 MHz, preamp off/on: 13/10 dB.

10 dB (S+N)/N, 1-kHz, 30% modulation,
6 kHz filter:

Preamp  Preamp
Off On
1.0 MHz 2.0 pv 0.98 pv
3.8 MHz 1.0 pv 0.47 pv
29 MHz 1.0 pv 0.59 pv

For 12 dB SINAD, preamp on:
29 MHz, 0.28 pVv

Gain compression, 500 Hz bandwidth
20 kHz offset  5/2 kHz offset
Preamp offfon  Preamp off
3.5 MHz 101/92 dB 85/83 dB
14 MHz 100/91 dB 87/83 dB

20/5/2 kHz offset: —86/—65/—-60 dBc.

ARRL Lab Two-Tone IMD Testing (500 Hz bandwidth)*

Band/Preamp
3.5 MHz/Off

Spacing
20 kHz

Input Level

-39 dBm
-32.dBm

—-38 dBm
—-32 dBm
0dBm

14 MHz/Off 20 kHz

—45 dBm
-39 dBm

14 MHz/On 20 kHz

—-62 dBm
-51 dBm
0dBm

14 MHz/Off 5 kHz

14 MHz/Off 2 kHz —62 dBm
-52 dBm

0 dBm

Measured Measured Calculated
IMD Level IMD DR IP3
—132 dBm 93 dB +8 dBm
—-97 dBm +1 dBm
—132 dBm 94 dB +9 dBm
—-97 dBm +1 dBm
—27 dBm +14 dBm
—135 dBm 90 dB 0dBm
—-97 dBm —10dBm
—132 dBm 70 dB -30 dBm
-97 dBm —28 dBm
-10 dBm +5 dBm
—132 dBm 70 dB —30 dBm
-97 dBm -30 dBm
-8 dBm +4 dBm

or better still, make these adjustments in a
menu setting.

Getting Around the Bands

As mentioned earlier, right out of the
box changing bands is not intuitive. There is
nothing on the front panel that would appear
to be a band selection button. In addition to
pressing a digit on the numbered keypad as
described earlier, there are a couple other

ways the operator can change bands.

By pressing the M/KHz button you can
change frequency either in band steps, 1 MHz
increments, 100 kHz increments or 2.5 kHz
increments. This can be particularly handy
if changing frequencies within a band, espe-
cially large bands such as 10 meters.

The frequency can also be changed by
direct keypad entry. Pressing the ENT button,
then enter the frequency with no decimals,



Manufacturer’s Specifications
Second-order intercept point: Not specified.

FM two-tone, third-order IMD dynamic range:
Not specified.

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

Receiver audio output: 2 W into
8 Q at 10% THD.

IF/audio response: Not specified.

IF rejection, >70 dB.
Image rejection: >70 dB.

Transmitter

Power output: SSB, CW, FM, 1 W (s-low),
10 W (low), 100 W (high): AM, 0.4 W
(s-low), 4 W (low), 40 W (high).

Spurious-signal and harmonic suppression:
Meets FCC requirements.

SSB carrier suppression: >40 dB.
Undesired sideband suppression: >50 dB.

Third-order intermodulation distortion (IMD)
products: Not specified.

CW keyer speed range: Not specified.
CW keying characteristics: Not specified.
lambic keying mode: Not specified.

Transmit-receive turnaround time (PTT release

to 50% audio output): Not specified.

Receive-transmit turnaround time (tx delay):
Not specified.

Composite transmitted noise: Not specified.

Measured in the ARRL Lab
14 MHz, preamp off/on: +61/+59 dBm.

20 kHz offset, Preamp 2: 29 MHz,
61 dBf

S9 signal at 14.2 MHz, preamp off/on,
54.3/20.9 pV.

At threshold: 14 MHz SSB, 0.14 pV;
FM, 29 MHz (preamp on), 0.13 pV.

As specified.
THD at 1V RMS: 0.55%.

Range at —6 dB points, (bandwidth):
CW (500 Hz): 474-1154 Hz (680 Hz);
Equivalent rectangular bandwidth, 733 Hz;
USB: (2.4 kHz): 175-3082 Hz (2907 Hz);
LSB: (2.4 kHz): 175-3082 Hz (2907 Hz);
AM: (6 kHz): 157-1441 Hz (2568 Hz).

First IF rejection, 14 MHz, 119 dB.

Image rejection, 14 MHz, 105 dB.
Transmitter Dynamic Testing

SSB, CW, FM, typ 0.6 (s-low), 7.0 W (low),

96 W (high); AM, 0.5 W (s-low), 5.9 W
(low), 46 W (high).

Worst case: 57 dBc, 28 MHz,
second harmonic, >50 dB.

64 dB.
61 dB.

3rd/5th/7th/9th order (worst case band):
HF, 100 W PEP, —28/-35/-40/-53 dB (10 m)

6 to 40 WPM.

See Figures 1 and 2.

Mode B only.

S9 signal, AGC fast, 102 ms.

SSB, 50 ms; FM, 60 ms.

Test not performed.*

Size (height, width, depth): 3.7 x 9.5 x 11.40 inches (including protrusions); weight, 9 Ibs;

Price: $650.

*ARRL Product Review testing now includes Two-Tone IMD results at several signal levels.
Two-Tone, 3rd-Order Dynamic Range figures comparable to previous reviews are shown
on the first line in each group. The “IP3” column is the calculated Third-Order Intercept Point.
Second-Order Intercept Points were determined using —97 dBm reference.

TMeasurement was noise-limited at the value indicated.

*Composite noise test equipment would not lock onto transmitted signal.

then press ENT again. The frequency will
change but not the mode.

Another way to change bands quickly
is by loading frequencies into the memory
bank. The DX-SR8T has a very large
memory capability — it can store 600 chan-
nels in three memory banks. The user can
store 10 meter CW in memory 1, 10 meter
phone in memory 2, 12 meters in memory 3,
15 meter CW in memory 4, and so on. Doing

this will allow the user to change bands and
modes quickly (memories can store mode
as well as other data) simply by going into
memory mode. Once on a memory channel,
tuning can still be accomplished by the main
tuning knob.

The DX-SR8T also allows split frequen-
cy operation. To set up split mode requires
a bit more work than on most radios. You
must first set up the receive frequency in

QS1106-ProdRev0l
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Figure 1 — CW keying waveform for the
DX-SR8T showing the first two dits in
full-break-in (QSK) mode using external
keying and default settings. Equivalent
keying speed is 60 WPM. The upper trace
is the actual key closure; the lower trace
is the RF envelope. (Note that the first
key closure starts at the left edge of the
figure.) Horizontal divisions are 10 ms.
The transceiver was being operated at
100 W output on the 14 MHz band.
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Figure 2 — Spectral display of the
DX-SR8T transmitter during keying
sideband testing. Equivalent keying speed
is 60 WPM using external keying. Spectrum
analyzer resolution bandwidth is 10 Hz,
and the sweep time is 30 seconds. The
transmitter was being operated at 100 W
PEP output on the 14 MHz band, and this
plot shows the transmitter output +5 kHz
from the carrier. The reference level is

0 dBc, and the vertical scale is in dB.

one VFO and the transmit frequency in the
second VFO. There is no A=B feature that
will automatically set both VFOs to the
same frequency. Once the two VFOs are
set you leave the radio on the receive VFO.
Then you activate split by pressing FUNC
and then 5 on the keypad. While this takes
a little bit more time than it does in other
radios it can still be set up fairly quickly.
As mentioned before the DX-SR8T has
a very large memory system. There are
also several features that an operator may
find useful. Each memory channel can be
programmed with several parameters such
as frequency, mode, filter, preamp, AGC,
tone and noise blanker setting. The memory
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system can also be set up to protect memory
channels so a channel does not get acciden-
tally overwritten. Split frequency operation
can also be stored into a memory channel.
This may be handy for using 10 meter repeat-
ers and for common DX calling frequencies.
A seven digit alphanumeric tag may be as-
signed to a memory channel.

Unlike other radios in this price class
the DX-SR8T offers more options when it
comes to scanning modes. There are five dif-
ferent scanning modes: band, programmed,
search, memory and priority. The scanning
modes allow the user to monitor activity
on memory channels, frequency bands or a
range of frequencies.

Power Output

A rather unusual feature on the DX-SR8T
is the RF power output control. The RF power
is not fully adjustable. This is fairly common
on VHF/UHF transceivers but unusual for an
HF transceiver. On SSB, CW and FM you can
set the power out to HI (100 W), Low (10 W),
or S-Low (1 W) and for AM HI (40 W), Low
(4 W), and s-Low (0.4 W). On the 60 meter
channels, HI is 50 W.

Lack of adjustable transmit power could
present some challenges to the operator. If
you want to operate QRP for instance, which
is generally considered to be 5 W out, then
your only QRP option with this radio is s-
Low, which is nominally 1 W out but can
be adjusted from 0.1 to 2 W with an internal
control. You would need an external ampli-
fier to getto 5 W.

The power output options will also be a
factor when using an external RF power ampli-
fier. Most modern amplifiers that use ceramic
tubes typically need 50 to 60 W drive and
cannot be driven at 100 W. Driving them with
10 W will produce much less than advertised
power out. It is possible to permanently
change the HI power output from 100 W to
50 W by soldering an internal jumper.

The DX-SR8T provides relay and ALC
connections for use with a linear amplifier
but the manual does not give many details
on using an external amplifier. If you do
intend to use an amplifier with this radio
make sure you know how much drive power
your amplifier can handle.

This power output scheme will also have
to be taken into consideration for digital
mode operation, as discussed later.

CW Operation

The DX-SR8T has several features that
CW operators will find useful. There is a
built in electronic keyer that can be set from
6 WPM to 40 WPM. It can be set to semi or
full break-in mode with delay selectable as
described previously. During full break-in
operation, the TR relay is quite noisy, but
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the noise can be minimized by using head-
phones. Weighting is adjustable.

In the ARRL Lab, Test Engineer Bob
Allison, WB1GCM, found that the keying
characteristics vary with keying speed. At
a speed of 40 WPM, the first dit is slightly
shortened and the leading edge of the
waveform is nicely rounded. When you
lower the code speed, the leading edge of
the waveform loses roundness and develops
a spike. Below 20 WPM, the power spike
becomes more apparent and appears on all
dits. This occurs with full or semi break-in
with external or internal keying.

The included IF filter seemed to work
well during crowded band conditions such
as those | encountered during the January
North American QSO Party CW contest.
| found that the filter was most effective
when used with the IF shift. There are also
two CW modes to select from, cwu and
CWL. These two modes utilize the upper or
lower part of the sideband respectively. The
DX-SR8T also has an adjustable sidetone
and sidetone monitoring feature for CW.
The sidetone and CW offset can be adjusted
between 400 and 1000 Hz in five steps. The
sidetone monitor can be used to properly
tune (“zero beat”) a received CW signal.

Digital Modes

The manual clearly states that there
are no dedicated connections for RTTY.
However, if you do want to use the DX-
SR8T for digital mode operation you can
connect a sound card interface to the radio’s
microphone and speaker connection on the
front of the radio, making AFSK RTTY,
SSTV and other digital modes possible. The
manual provides microphone pin configura-
tion information and basic instructions on
how to set the radio up for use with a sound
card interface.

During the review 1 tried the radio out
on RTTY using a homebrewed sound card
interface during the 2011 ARRL RTTY
Round Up. Setting up the radio, interface,
computer and software was pretty straight-
forward. On receive the built-in IF filter and
IF shift seemed to help with the crowded
band conditions. There was one problem
encountered though. With the speaker jack
being used to get audio out from the radio
and into the computer it made monitoring
receive audio impossible. When headphones
were plugged into the headphone jack it
shorted the speaker jack and the computer
received no audio. This problem can be fixed
by using a Y adapter on the speaker jack,
using computer speakers, or taking the audio
out from the headphone jack and using a Y
adapter and headphones.

Another factor the operator must be kept
in mind when using the digital modes is that

the RF power out on the DX-SR8T is not con-
tinuously adjustable, as discussed earlier. The
two digital modes you will likely try when
new to HF operation are RTTY and PSK31.
On RTTY, where a strong signal is needed
for reliable communication, you would most
likely select 100 W and for casual operating
this would likely be okay. RTTY is a full duty
cycle mode, though, so continuous opera-
tion at full power might cause the radio to
overheat. (The manual does not discuss time
limits for high duty cycle modes.)

PSK31 generally works well with lower
power levels, so it is common to adjust the
RF out to about 35 to 50 W, sometimes less.
Using 100 W would be too much and pos-
sibly interfere with nearby stations. Using
10 W could work but may not be enough. A
50 W choice would be useful. It may be pos-
sible to compensate with the sound card’s
adjustable output level, depending on the
configuration used. Another potential snag
for PSK31 operation is that the DX-SR8T
has no provision for ALC metering to help
you set the drive level for a clean signal.

The PLL Circuit

During lab testing of the radio, Test En-
gineer Bob Allison, WB1GCM, discovered
that the PLL circuit in the DX-SR8T is heat
sensitive. While attempting to do the com-
posite noise test on the radio, he observed
that after 25-30 seconds of continuous key
down in CW mode, a noise appeared on
the waveform, making the test impossible
to complete. Received signals were also
affected with a noticeable warble similar
to aurora. This issue, although noticed in
CW mode, could cause problems for digital
modes such as RTTY and PSK3L1.

Alinco engineers investigated and in-
formed us that the cause of the problem that
air blowing from the fan hits the PLL chip
causing a “delicate vibration” and thereby
oscillation in the CW carrier. Bob Allison
confirmed that the warble is caused by warm
air turbulence generated by the fan, which
kicks on when the radio warms up. With
the fan stopped, Bob could blow air past the
fan blades and cause the transmitted signal
to warble.

Alinco’s suggested fix was to place a
small piece of vinyl tape over the PLL chip.
To do this though requires not only opening
up the radio but removing even more small
screws to get to the chip. Bob followed
Alinco’s instruction and noticed that the ob-
served warble was lessened but not entirely
eliminated. According to Alinco, radios cur-
rently shipping will have the tape applied.

Other Noteworthy Points

The manual is well written and easily un-
derstood. It is definitely written with the new



operator in mind. Throughout the manual it
gives exercises for the user to try, practical
tips and clear step by step instructions. The
last page of the manual has two cut out cheat
sheets that provide information on the key
pad assignments and the Parameter Setting
Mode (Menu).

The radio does have several other fea-
tures that are found in other radios in the
price class and above, including a noise
blanker, CTCSS tone encoding/decoding
and speech processor. The radio’s built-in IF
filter, IF shift, BFO reverse and RF attenua-
tor offer the user several ways to tackle bad
band conditions and interference. It also has
FM capability and a quick offset feature for
using 10 meter repeaters.

There are noticeably few optional acces-
sories for the DX-SR8T. Alinco offers the
EDX-2 automatic antenna tuner, the EDS-17
extension Kit for the detachable faceplate,
two optional microphones, and a power
cord. Options that are available for other ra-
dios in this price class such as programming
software, high stability oscillator (TCXO)
or DSP noise reduction are not available for
the DX-SRST.

Conclusions

There are several things about the DX-
SR8T that could be improved. It would be
nice to have the RF power output fully ad-
justable. This would give the operator more
options on QRP, make it easier to use an
external amplifier and improve digital mode
operation. It doesn’t make any sense to have
only three power output settings. Likewise it
does not make sense to have the user make
internal adjustments. These should be made
in the menu or there should be easier access
to them. The lack of computer control and
an accessory jack for digital mode interface
connections seems unusual, although not all
operators want or need these features. And
the bands should be marked on the keypad,
but this is a minor point.

That being said there are many features
the user will enjoy. Inclusion of IF filters,
a redesigned hand mic, and a simplified,
straightforward front and rear panel are nice.

A firmware change is available from
Alinco’s website that adds a menu parameter
to swap the functions of the SQL/IF and RIT
knobs, moving the RIT knab farther from the
TUNING dial. Read the instructions carefully,

TYT TH-UVF1 Dual Band
Handheld Transceiver

Reviewed by Dewey Rykard 11, KI4ARGD
ARRL Educational Correspondent
kidrgd@yahoo.com

We’ve all seen the new Chinese handheld
radios on the market. Most of them are priced
lower than their competitors and offer great
features. | have been very tempted to buy one,
but was not sure how they would perform.
Luckily, I was asked to review one of these
neat little radios, the TYT H-UVF1, a dual
band VHF/UHF handheld.

The TH-UVF1 has a good set of basic
features. The dual band handheld works on
one band at a time and offers 128 memory
channels. Its extended receive coverage in-
cludes an FM broadcast band receiver cov-
ering the frequency range 70 to 108 MHz,
the FM broadcast band in China. The radio
also offers scan and priority scan func-
tions, VOX and a voice prompt. To see the
complete list of features for the TH-UVFL,
visit the manufacturer’s website, www.
tyt888.com.

Early versions of the TH-UVF1, includ-
ing the review radio, included a scrambler
function that is not legal for use by Amateur

Radio operators. We understand that this
feature has been disabled in current units.

What's in the Box

The box contains several items: the
transceiver, a flexible rubber antenna (about
7 inches long) with SMA connector, an
owner’s manual, a belt clip with strap and
a drop-in charger base. The dealer included
a car cigarette adapter for the charger base
as a special promotion. TYT offers a few
accessories, including a speaker/mic,
programming cable/software and mobile
battery eliminator. The battery eliminator
plugs into the auto’s cigarette lighter socket
and has an adapter on the other end that
replaces the transceiver’s battery pack. This
is the only provision for using an external
power source.

The TYT TH-UVF1 has a nice feel. It
fits in the hand very well and has a nice
weight. It stands almost 4% inches tall
(without the antenna) by 2% inches wide.
The Li-ion battery is easy to release from
the back. The radio case is constructed of
a high density plastic, similar to most other
radios on the market.

as this change is not reversible.

If your main interest is listening on the
bands and casual SSB and CW operation
without spending a lot of money, then the
DX-SR8T deserves consideration. Overall it
is easy to see that if you are even marginally
serious about contesting, DXing or digital
modes this is not the radio for you. Features
for those activities and much better receiver
performance are available in radios a step or
two up in price. Radios in the DX-SR8T’s
price class are often desirable for emergency
communications because of their affordabil-
ity and ease of use, but this radio is not that
easy to use until you have read the manual
and gained some experience with it. This
radio is functional as an HF transceiver and
will get you going on all the popular modes,
but it has some quirks and shortcomings that
may leave the operator frustrated and want-
ing more for the money spent.

Manufacturer: Alinco Inc, Yodoyabashi
Dai-Bldg 13F, 4-4-9 Koraibashi, Chuo-ku,
Osaka 541-0043 Japan; www.alinco.com. US
Distributor: GRE America Inc, 425 Harbor
Blvd, Belmont, CA 94002; tel 650-591-1400;
fax 650-591-2001; www.greamerica.com.
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The radio has one knob on top that turns
the unit on and adjusts the volume. The PTT
(push to talk) button is on the left side (look-
ing at the front of the radio). Right below
the PTT is a small MONI button that opens
the squelch and beneath that is a red CALL

Key Measurements

Summary
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70 cm

pro33
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**Off Scale

*Measurement noise limited
at value shown.

Bottom Line

The TYT TH-UVF1 dual band
handheld offers a good basic feature
set at a nice price. The user interface
and instructions need work, but the
radio works well once you have fig-
ured out how to program and use it.
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button. On the right hand side of the radio
is a small panel that can be pulled open to
reveal two jacks for the optional external
speaker/mic.

The front of the radio is laid out similar
to other popular handheld radios. The front-
firing speaker is above the 1 x % inch LCD
display. The keypad has 0-9 numbers with
(*) and (#) function keys. There is a bright
red MENU key along with UP/DOWN arrow
keys and a U/v key. These will be discussed
later in the review. Of course each number
key also serves a separate function, for
example, the #5 key helps to control the
SQUELCH setting (accessed by pressing

Table 2

MENU and the number). All in all the aes-
thetics of the radio look just fine.

Turning the radio on revealed a nice
amber display with two frequency rows
(VHF and UHF). A small arrow indicated
which row was in receiving mode. Using the
U/V button, you can easily switch between
the two rows. You can change the color
of the display from amber to blue or light
purple. I liked the blue.

Learning to Use the TH-UVF1

The owner’s manual is small, about the
size of a CD case book insert. The manual
has 42 pages that describe the features of the

TYT TH-UVF1, serial number 1007A30405

Manufacturer’s Specifications

Frequency coverage: Transmit, 144-148 and
430-450 MHz; receive, 70-108 (WFM),
136-174, 245, 350-390 and 400-520 MHz.

Modes: FM, FM narrow.
Power requirements: 7.2 V dc (battery only).

Receiver
FM sensitivity: 12 dB SINAD, < 0.18 pV.

FM two-tone, third-order IMD dynamic range:
Not specified.

FM two-tone, second-order IMD dynamic range:

Not specified.
Adjacent-channel rejection: Not specified.

Spurious response: Not specified.

Squelch sensitivity: Not specified.
Audio output: >0.5 W.

Transmitter
Power output: VHF, 5 W, UHF 4 W.

Spurious signal and harmonic suppression:
>60 dB.

Transmit-receive turnaround time (PTT release
to 50% of full audio output): Not specified.

Receive-transmit turnaround time (“tx delay”):
Not specified.

Measured in the ARRL Lab

Transmit, 144-148, 430-450 MHz;
receive, 136-173.995, 400-
469.995 MHz, 70-108 MHz (WFM).

As specified.

Receive, battery power, 258 mA (max
volume, no signal, lights on), 84 mA
(standby, lights off), 54 mA (power
save on); transmit, 146 MHz, 1.56 A
(high), 0.56 A (low), 440 MHz, 1.52 A
(high), 0.83 A (low) at 8.3V dc
(full charge).

Receiver Dynamic Testing

For 12 dB SINAD, 146 MHz, 0.15 pV;
162.4 MHz, 0.18 pV, 440 MHz, 0.14 pV.

20 kHz offset: 146 MHz, 65 dB*, 440 MHz,
67 dB*; 10 MHz offset: 146 MHz, 72 dB,
440 MHz, 72 dB.

146 MHz, 67 dB, 440 MHz, 103 dB.

20 kHz offset: 146 MHz, 65 dB, 440 MHz,
67 dB.

IF rejection, 146 MHz, 76 dB, 440 MHz,
102 dB; image rejection, 146 MHz,
15 dB, 440 MHz, 54 dB.

At threshold, 0.1 pV; 0.27 pV (max).
0.55 W at 10% THD into 8 Q (external
speaker). THD at 1V RMS, 1.7%.

Transmitter Dynamic Testing

146 MHz, 5.4 W (high), 0.75 W (low),
440 MHz, 3.6 W (high), 1.1 W (low)
at 8.3V dc (full charge).

146 MHz, 45 dB, 440 MHz, 54 dB,
meets FCC requirements.**

Squelch on, S9 signal, 116 ms.

146 MHz, 56 ms, 440 MHz, 58 ms.

Size (height, width, depth): 2.2 x 4.5 x 1.2 inches (not including projections); weight, 9 oz.
Price: $130. USB cable and programming software, $20.

7.4V, 1500 mAh Li-ion battery, drop-in charging base and ac adapter supplied.
Replacement battery, $22. Cigarette lighter adapter for charging base, $10. Mobile

battery eliminator, $15.

*Measurement was noise limited at the value indicated.
*Spurious output, worst case (low power), did not exceed 25 pW.




radio, the warranty, the MENU options, how
to change the MENU settings, accessories
and a section on “Optional Signalings.”

Most of the manual introduces each of
the 34 MENU items and then follows with
explanations of how to either turn each
function on/off and how to adjust the set-
tings. The manual does little to explain what
each function does — that is left up to the
operator to figure out on their own. | had
trouble understanding how to use some
of the different functions. If you have
successfully used other handheld radios,
programmed memory channels and banks,
entered CTCSS tones and so on, then you
should be able to figure out the TH-UVF1.
If this is your first time operating a handheld
radio, some of these instructions might as
well be written in Greek.

As we were completing the review, we
learned that Nifty Ham Accessories (www.
niftyaccessories.com) now makes a handy
Quick Reference guide for the TH-UVFL.
This laminated reference folds down to
wallet size and includes step-by-step
instructions for using the radio’s various
features. Given the radio’s poorly written
instruction manual, the Nifty reference card
is good news.

You can download support software
from the manufacturer’s website by going
to www.tyt888.com, or you can purchase
a USB programming cable along with the
software on a CD as | did. The optional
software really helps programming go faster.
Opening the program is fairly easy once it
has been downloaded to your computer.
You will need to choose a COM port for
the program to “talk” to your radio. | have
a three year old HP Pavilion with Windows
Vista and everything worked just fine. Next,
just choose your favorite repeaters, enter
receive and transmit frequencies (keep
in mind the + or — offset frequency), any
CTCSS access tones, transmit power level
and even a channel name. | programmed a
few of my local repeaters within just a few
minutes and downloaded them to the radio.

How Does it Play?

Once you program your favorite repeat-
ers, you will need to toggle between MAN-
UAL mode and MEMORY mode by pressing
and holding the u/v button. This function
was explained to me by the ARRL Lab team
since the owner’s manual did not mention
this step. I also discovered that a full reset
of the radio can be accomplished by turn-
ing the radio on while pushing the MENU
button. Be careful when toggling between
MEMORY and MANUAL modes that you don’t
accidentally press the MENU button instead
(which is right next to the UP arrow key).
Don’t ask me how | know this. Luckily, a
friendly voice will ask you if you want to

reset the radio before applying this function.
Pressing the u/v button will allow escape
from any function.

With my favorite repeaters now pro-
grammed into the radio | was able to cycle
through them fairly easily by using the P/
DOWN arrow keys and after transmitting
my call sign, the radio’s front firing speaker
sprang to life. The speaker sounded fine as
our local repeater identified itself. Almost
immediately | was in a contact with another
ham. The audio report was a bit nasally, but
completely readable. Next, | brought up
several other repeaters, one 20 miles and the
other 30 miles away. Of course | was using
full power (5 W). Both repeaters sounded
great considering the distance. | half expected
to hear a lot of static, which was not the case.

I enjoyed the FM broadcast receiver
function. It can be toggled on and off by
pressing the MONITOR button while holding
the MENU button. While enabled, broadcast
reception is interrupted by activity (such as
a friend calling on the local repeater) on
the previously tuned frequency or memory
channel. Once on-channel activity quiets
down, FM broadcast returns automatically.

Lab Notes

In the Lab, most of the measurements
were as expected for a current dual band
handheld with extended receiver coverage.
A few measurements stood out, though.

The radio barely met FCC spectral purity
requirements on 2 meters at the low power
setting. Most VHF transceivers we’ve re-
viewed recently have spurious signal and
harmonic suppression of 70 dB or more on
2 meters.

Reception in the “narrow band” mode
did not improve adjacent channel rejection.
In fact, the noise heard (without any adjacent
signal) is higher and speaker audio tended
to cut out at times.

Image rejection on the 2 meter band
is only 15 dB. There was no specified IF
frequency, but the Lab found it at 38.850
MHz. That means for 146 MHz, there’s an
image frequency at 223.7 MHz so you might
experience interference from 1.25 meter
signals depending on activity in your area.

Final Thoughts

If you can get past the lack of information
and explanations in the owner’s manual, the
TYT TH-UVFL1 dual band radio is a good
performer. It did everything | needed it to
do for accessing local repeaters in south
Georgia and north Florida. Of course, | had
also procured the software and USB cable
to help in programming. The radio offers a
wide range of features for its price. The FM
broadcast feature is fun; however, you will
have to turn this feature off before switching
back to either MANUAL or MEMORY modes. |

should also point out that in MANUAL mode,
the scan function seems quite slow. Recently
TYT made some changes to increase scan-
ning speed and fix a problem with scanning
memory channels with alpha tags. There
is also a new option for tuning in steps of
7.5 kHz.

While the price might make this radio
attractive to the “inexperienced new ham”
buying a first radio, I didn’t find the user
interface intuitive and was frustrated by
the poor owner’s manual. The Nifty Quick
Reference and programming software can
help. 1 would recommend this radio for
someone who has a lot of patience and/or
a ham who has successfully played with
handheld radios before.

For the price of most single band radios,
the TYT TH-UVF1 offers a dual band pack-
age — all too tempting for some. Acces-
sories won’t break the bank either. Lastly,
I certainly hope that TYT will improve its
owner’s manual, which will really make
this radio shine.

Thanks to Bob Allison, WB1GCM, in
the ARRL Lab and Bill Simpson, N1JBS,
of Lentini Communications for their help
with this review.

Manufacturer:TYT Electronics Co Ltd,
Block 39-1, Optoelectronics-information
industry base, Nan’an, Quanzhou, Fujian,
China; www.tyt888.com.

New Products

DC POWER SYSTEM
MONITORING TOOL FROM
WEST MOUNTAIN RADIO

OPWRcheck from West Mountain Radio
is an integrated dc power analyzer, watt
meter and electricity monitor. PWRcheck
can be used to assess load requirements
and monitor the status and health of dc
power supply systems. Capabilities include
13 display modes updated in real-time; a
visual alarm with programmable limits for
current, voltage, wattage and amp-hours; a
gas gauge type display for monitoring the
charge in a back up battery; and storage of
174,000 historical data points (going back
more than 4 months). Included Windows
software supports real time monitoring,
data download and charting. Price: $125.
For more information, visit your favorite
dealer or www.westmountainradio.com.
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Scott, N6PG, asks: In the March

2011 column, you answer a question
regarding the use of RG-6, 75 Q coax. |
don’tunder stand your statement: “Ifthere
isno tuner, you may find that you haveto
adjust the line length to make it work on
somebands, sincemany transmitter sstart
‘folding back’ at an SWR of around 2:1.
| thought that the load mismatch to the
characteristic impedance established the
SWR. Itwasmy under standingthat asone
travels along the feed line, the resistance
appearing will go up and down, but the
SWR along theline will still bethe same.

You are absolutely correct that the

SWR on the cable stays the same —
except it appears to be slightly reduced by
any loss. So if the SWR on the 75 Q cable
is, let’s say 2:1, at the lengths at which the
impedance is resistive, the resistive imped-
ance will be 75/2 = 37.5 Q and ¥ wave
farther 75 x 2 = 150 Q.

Those impedances are both exactly 2:1
on the 75 Q transmission line. Unfortu-
nately, the transmitter doesn’t know what
kind of line you are using — it is looking
fora50 Q2 load. In most cases it will tolerate
perhaps a 2:1 SWR with respect to 50 Q.

From the transmitter’s perspective, the
150 Q it might encounter will look like a
3:1 SWR. If you change the length so it
presents a 37.5 Q load, the radio thinks it’s a
1.3:1 SWR. Other lengths will have complex
loads all with a 2:1 SWR on the 75 Q cable,
and all looking like 3:1 or less to the 50 Q
transmitter. In this way, the length of line
changes the apparent SWR as seen by the
transmitter — even though the 75 Q SWR
is a constant 2:1.

This is strictly the case resulting from us-
ing a transmission line with a characteristic
impedance different from the transmitter’s
design load. This, by itself, is not a prob-
lem — one just needs to understand the
implications.

Joe, KODM YV, asked (at the Wheaton,
Illinoishamfest live* Doctor” session):
What are the differences between two
technologies of balanced antenna tuners
— the E. F. Johnson Matchbox tuners of

THE DOCTORIS IN

the1950sand thecurrent crop of balanced
antenna tuners?

The configuration of the E. F. Johnson
tuners was that of a link coupled
parallel tuned circuit — similar to the out-
put circuits of early transmitters from almost
the very beginning of radio. This circuit
arrangement (see Figure 1) was commonly
used to feed balanced antenna systems. The
circuit was tuned to resonance, generally
using plug-in coils. Johnson, however,
added bandswitching aligning to the band-
switching radios of the period. In the tradi-
tional tuner arrangement, the antenna
connections were moved in and out on the
coil until a match could be obtained — a
variable impedance arrangement.
Johnson’s major improvement was to add
a differential variable capacitor across each
half of the coil to simulate moving the tap
position — eliminating the need to manually
move taps around every time you changed

bands or antennas. This made for a very
convenient operating situation. No coils or
taps needed be changed — as easy to tune
as your bandswitched transmitter.

The current balanced antenna tuners
generally use a balanced, L or T network that
is variable over the entire range of values
(see Figure 2). This allows coverage of a
wider range of frequencies (we have more
HF bands to tune now than in the "50s) and
usually a wider range of impedances.

In ARRL Lab testing, we found that if
a load could be matched with a Johnson
tuner it had comparable or better loss per-
formance than many current tuners. The
range of loads that it would match, however,
was somewhat less.! In addition, the *50s
vintage Matchboxes were not designed for

1J. Hallas, W1ZR, “Product Review — A New
Generation of Balanced Antenna Tuners,”
QST, Sep 2004, pp 60-66.
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Figure 1 — At A, the traditional tank circuit based antenna tuner from before WW2.The
position of the output taps is adjusted to match the load impedance. At B, simplified
(bandswitching not shown) circuit of a ’50s era E. F. Johnson Matchbox antenna tuner.
The differential capacitor on the output sides acts like moving the taps.
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Figure 2 — Typical continuously adjustable balanced T network antenna tuner.

Joel R. Hallas, W1ZR

¢ QST Technical Editor ¢

jhallas@arrl.org
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QS1106-Doc03 0°

Figure 3 —
Elevation patterns
of a three element
Yagi at four heights
above ground:

0.5 (red), 1 (black),
1.5 (green) and

2 (blue)
wavelengths.

Max Gain: 10.33 dBi

14.15 MHz

Table 1

Peak Elevation Angle and Elevation Beamwidth versus Antenna Height

Height Height Peak Elevation Elevation 3 dB
(wavelengths) (feet at 20 M) Angle (°) Beam Range (°)
0.5 33 28 13 to 47

1 66 14 7to 23

15 99 10 49to0 15

2 132 7 3.7t011

160, 30, 17 or 12 meters. Some loads can
be matched on 12 meters using the 10 me-
ter position, and some 17 meter loads may
be matchable using the 20 or 15 meter
bandswitch positions, but it’s catch as catch
can.

The Johnson Matchbox tuners are still
popular items often available at flea mar-
kets or auction sites. There were two basic
models, a “275 W” and a “kW” version.
Note that the ratings were based on the
way transmitter power was specified in the
’50s — dc power input for the typical AM
transmitter. \We now rate transmitters based
on PEP output. Thus, 275 W dc input would
correspond to about 190 W AM carrier out-
put, or 770 W PEP. Similarly, the kW model
should be able to handle about 2.5 kW PEP.
In each size, there were variants with and
without SWR metering.

Henry, KB1QU, asks: | am putting

some antennas up at my summer
camp on a lakein the Maine woods. The
location is surrounded by dense forest
with trees around the shack towering to
over 100feet. | read somewherethat trees
and foliage areinvisibleto RF, but it sure
seems that it would be nice to get my HF
beam up above the canopy. On the other
hand, | would prefer not to shell out the
bucksfor that much steel. What do || lose,
if anything, by having the antenna below
thetreeline? If it isnecessary to get above
thetrees, wouldit bebetter tositethetower
150feet up thehill wherethetreesareonly
60 feet high and accept the cable losses of
alonger coax run?

Everything | have heard suggests that

foliage does not interfere with HF
operation (but does significantly on 2 me-
ters and above). The height of a Yagi then
becomes more a question of desired eleva-
tion angle. Over typical earth, a single Yagi
will have an elevation pattern as shown in
Table 1 and Figure 3.

Note that as the height increases, the
first elevation lobe gets lower and narrower
and additional elevation lobes appear. The
lower elevation angles provide for better
propagation at longer distances, but have the
disadvantage of having nulls in the elevation
pattern. Having the tower up the hill is a lot
like having a higher antenna, and may well
be worth the small extra loss if you use good
coax, especially at HF.

Henryalsoasks. | plantoalsohavean

HF vertical. Should | put the vertical
in thelake? | know that salt water makes
a great ground plane, but wouldn’t radi-
alsin fresh water also be good? It is my
subjective impression that the vertical at
my homelocation performsbetter when a
snow or rainstor m comesthrough duringa
contest and theground becomes satur ated
with water.

While pure fresh water is an insulator,

most water isn’t that pure and will be
at least somewhat conductive due to the im-
purities. The water will thus likely decrease
your ground resistance. If you have a decent
ground system, however, there isn’t a lot
of room for improvement here. See Rudy
Severns’ great article about grounds in QST
for March 2010.2

Hamspeak

Antenna tuner — Device that sits between
an antenna and a transmission line, or a
transmission line and a radio, and transforms
the impedance to match the radio or line.

L network — Two element, generally pas-
sive circuit, with one series element and one
shunt element. The circuit diagram is remi-
niscent of the letter “L.” Such networks can
be composed of resistors and used as
attenuators, or inductors and capacitors
used as filters or impedance matching
networks.

PEP (peak envelope power) — The
average power supplied to the antenna
transmission line by a transmitter during one
RF cycle at the crest of the modulation
envelope taken under normal operating
conditions.

SWR — Standing wave ratio. Measure of
how well a load, such as an antenna, is
matched to the design impedance of a
transmission line. An SWR of 1:1 indicates a
perfect match. Coaxial cables, depending on
length, type and frequency can often work
efficiently with an SWR of 3:1, sometimes
higher. Solid state transmitters frequently
require an SWR of 2:1 or less for proper
operation.

T network — Three element, generally
passive circuit, with two series elements
surrounding a single shunt element. The
circuit diagram is reminiscent of the letter “T”

The folks who get the best improvement
from being next to a salt water beach are
those trying to contact in the direction of
the salt water path. Here the water reflection
(completely independent of efficiency due
to ground loss resistance) is in phase at very
low angles. This is a geometric effect and
relatively easy to compute depending on the
position and size of your pond compared to
the path. It takes quite a few wavelengths in
front of the antenna to make a difference at
the very low angles.

Many folks confuse the effects of ground
resistance on efficiency and more distant
ground reflection on propagation angle.
While both are related to conductivity, the
first is a function of the ground within about
a half wavelength of the antenna base, while
the second depends on the ground conditions
at some distance.

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

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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Look behind the front panel of most
commercial radios and you won’t find a fat
harness of wires running to multiple variable
resistors. You’re far more likely to encounter
the subject of this month’s column — rotary
encoders.l With nearly every adjustment
now performed under the control of a mi-
croprocessor it’s logical (so to speak) that
the controls should be digital, too. And since
the encoders are what you put your hands on,
what better topic for this column?

Encoder Types

The word encoder is used for more than
one purpose — you may be more familiar
with a tone encoder that generates DTMF or
CTCSS audio tones for controlling repeater
systems. The rotary or shaft encoder we’ll
discuss here translates rotary mechanical

len.wikipedia.org/wiki/Rotary encoder

HANDS-ON RADIO

Experiment 101
Rotary Encoders

motion into a digital code representing the
motion of the shaft.

Mechanical encoders use a disc with a
circular pattern of metal strips that make
contact with sliding contacts. The disc is
mounted to a rotating shaft so that as the
shaft turns, circuits are opened and closed
to form the digital bits. Mechanical cams
are also used to open and close switches.
Optical encoders substitute phototransistors
for sliding contacts (see Figure 1). A plastic
interruptor disc replaces the strips and con-
tacts with patterns of opaque and clear areas
that turn the phototransistors on and off. In
both cases, the encoder uses an array of two
or more switches to create the on-off pattern
representing the shaft’s motion or position.

Regardless of whether the switches are
optical or mechanical there are two families
of encoders. The on-off configuration of
the switches in an absolute encoder repre-

sents the exact position

of the shaft as it rotates,
whether it is moving or
not. In an incremental
encoder the switches
only indicate whether
the shaft is moving and if
so, in what direction. For
both types of encoders,
it is up to the interface
circuit to keep track of
the shaft’s motion and
translate that into a use-
ful control input.

You Say You Want Some Resolution

Encoders also vary in their resolution
— the number of digital bits available to
represent shaft position or motion. Absolute
encoders are similar to analog-to-digital con-
verters in that they translate an analog input
variable (position) into a digital value called
a data word. The number of bits in the data
word determines how many different values
of position can be generated by the encoder.
An n bit data word can represent 2" different
positions as values from 0 to 2"-1; 8 bits =
256 different positions (0 to 255) and each
bit represents 360/256 = 1.4°.

The resolution of incremental encoders
depends on how many pulses or switch on/off
changes occur during a complete revolution.
A 12 pulses/revolution encoder generates one
pulse for every 360/12 = 30° of movement.
From the frequency of the pulses, the speed at
which the shaft is rotating can be determined
as pulses/s x degrees/pulse = degrees/s. This
simple frequency to angular rate conversion
is the basis of a tachometer.

Incremental encoders are also available
with an index output that closes a switch
once per rotation. This provides a means
of sensing absolute position by resetting a
counter or otherwise synchronizing a circuit
or software routine.

Knowing the Codes

The simplest type of digital code used
by absolute encoders is binary in which the
data word counts from 0 through 2"-1. If we
had a three-bit absolute encoder as shown in
Table 1, the data word would count through
eight values from 000 through 111 in a
complete revolution and then change back
to 000 and begin again. Binary code has a
problem, however, at the transitions from
one value of the data word to the next. For
example, take a look at the change between
data word values 001 and 010. Two bits are
changing at the same time — bit 1 from 0 to
1 and bit 0 from 1 to O. If both bits always
changed at exactly the same instant this

Table 1
Three Bit Binary and Gray Codes (see Figure 1)
Angular Position  Binary Gray Code
270315 Bit2 Bitl BitO Bit2 Bitl BitO
Clear = 0 (phototransistor ON) Oto 45° 0 0 0 0 0 0
QS1106-HORO1 Black = 1 (phototransistor OFF) 45to 90° 0 0 1 0 0 1
90 to 135° 0 1 0 0 1 1
Figure 1 — An optical encoder uses phototransistors instead 135 to 180° 0 1 1 0 1 0
of mechanical switches. In this figure, a three bit Gray code 180 to 225° 1 0 0 1 1 0
interruptor disc blocks or passes light from an LED to a 225 to 270° 1 0 1 1 1 1
phototransistor. The combination of which phototransistors 270 to 315° 1 1 0 1 0 1
are ON and OFF forms a three bit data word representing the 315 to 360° 1 1 1 1 0 0

position of the encoder shaft with bit 0 on the outer ring.

H. Ward Silver, NGAX ¢ 712 Jefferson St, St Charles, MO 63301 ¢ nOax@arrl.org
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wouldn’t be a problem. But let’s say that due
to minute manufacturing misalignments,
bit 1 changes just before bit 0 changes.
That means the digital circuit reading the
switches would see the data word change
from a value of 001 to 011 for a short time
before returning to 010. This can cause a
lot of problems and it occurs at half of all
position changes in a binary code counting
in either direction!

For this reason, Gray code (named for its
inventor, Frank Gray) is used. Look carefully
at the Gray code portion of Table 1. You will
see that only one bit changes between any
two data word values. That means minor mis-
alignments between the switches don’t result
in large ambiguities in position. The encoder
disc in Figure 1 illustrates 3 bit Gray code.
Note that only one track changes between
opaque and clear at any time.

Encoders are also available that output data
as octal — binary bits in groups of three that
have values from 0 to 7 — and binary-coded
decimal (BCD) in which four-bit groups form
individual digits with values from 0 to 9.

Most encoders used in radios are incre-
mental encoders because it’s not usually
necessary to know exactly where a knob is
pointing or where a dial is set — there are
no dials! Absolute encoders are more likely
to be found in electromechanical control
systems and are quite a bit more expensive
than incremental controllers. The rest of this
column will focus on incremental encoders.

Using an Incremental Encoder

To be useful in controlling a radio’s power
output or filter bandwidth it’s also necessary
to know the direction of the rotation. The
radio’s controlling microprocessor reads
he digital signals from the encoder and
determines which way the shaft is rotating,

how fast, and how far.

In incremental encoders, the bits form a
quadrature output in which two digital square
waves with a 90° phase difference create a
two-bit Gray code as shown in Figure 2A.
The digital signals A and B combine in four
sequential A-B combinations from left to
right: 0-0, 1-0, 1-1 and 0-1. It’s easy to tell
how fast the encoder’s shaft is being rotated
simply by counting pulses of either A or B.

Telling the direction of rotation is a bit
more subtle. Look carefully at each low-to-
high transition of signal A. If the encoder
shaft is rotating clockwise (CW), the tran-
sition occurs when signal B is low. If the
rotation is counterclockwise (CCW), the
transition occurs when signal B is high. A
circuit that senses the low-to-high transition
of signal A can evaluate the state of signal
B and determine the direction of rotation.

The D-type flip-flop shown in Figure 2B
can accomplish this function by using sig-
nal A as its clock input. At each low-to-high
transition of signal A, the value of signal B
is transferred to the Q output. If the shaft is
rotating CW, the Q output is high and vice
versa if the rotation is CCW. (This function
is easy to perform in software, too!)

Figure 3 shows a circuit you can build to
see this for yourself. You’ll need a mechani-
cal quadrature encoder, such as one of the
Bourns PEC16-series encoders available
from www.digikey.com for a bit more than
50 cents each. (The PEC16-4120F-N0012-
ND part number is a convenient-to-use panel-
mount encoder with PC mounting pins and 12
pulses per revolution. A complete data sheet
can be downloaded from Digi-Key.)

These and other similar encoders are very
simple to wire, being made of just the two
switches (A and B) and a common connec-
tion (CoMm). Use 1 kQ resistors to “pull up”

ccw Figure 2 — The quadrature encoder’s output contains information
about both speed of rotation (pulse frequency) and direction
CW————————— (phase relationship). By comparing signals at a specific signal
transition, the direction of shaft rotation is determined. A D-type
} } } } flip-flop can be used as a direction of rotation sensing circuit.
Signal A
\ \ \ \
\ | \ | )
+5t0 12V Qs1106-HOR03
() \ \ \ \ {
\ \ \ \ CD4013
| | | | Encoder 14 cow
Signal B ‘ ‘ ‘ ‘ — //’(
| | | | i 1? D o2 Am—pp—
) CLK P4
.C ) - 4
' o 2am—p—
Direction Output cw
; ; Com 7,8,10 77
. ) 0 = Clockwise Rotation /_J7 = /J7
Signal B b Q 1 = Counterclockwise All resistors 1 kQ, 1/4 W
(B) Rotation
Signal A ()— CLK Q Figure 3 — A CD4013 D-type flip-flop’s output drives LEDs to show
QS1106-HOR02 the direction of rotation visually. Pull-up resistors (1 kQ) convert
the encoder switch closures to electrical signals.

each switch so that when the switch closes,
the output is low. (If you use an optical
encoder, the phototransistor equivalent is an
open-collector output and you will have to
supply dc power to the LEDs.) Connect each
input to the appropriate pin of a CD4013
D-type flip-flop as shown in the schematic.
(Be sure to connect the flip-flop’s pins for
SET (8) and RESET (10) to ground as shown
or the flip-flop won’t change states.) Any
small LED will do for the indicators. When
you first apply power, either LED may
light but as soon as you begin twirling the
encoder the LEDs should light according to
the direction. If the LEDs seem reversed, you
probably have the A and B signals reversed.

To convert the incremental encoder into
an absolute encoder experiment with the
programmable up-down counters described in
Experiment #36.2 The index pulse feature of a
suitably equipped encoder could be converted
into a reset pulse for the counter although you
may have to experiment with some spare logic
gates to convert the index signal to a reset
pulse that appears at the right time.

Parts List
4 —1kQ, ¥ W resistors
2 — Miniature LEDs
1 — CD4013 D-type flip-flop
1 — Incremental mechanical encoder

Recommended Reading

To get an idea of how many different types
of encoders are available, enter ROTARY EN-
CODER in the PART SEARCH window of the
Digi-Key home page, then click ENCODERS
on the next page.

2All previous Hands-On Radio experiments
are available to ARRL members at
www.arrl.org/hands-on-radio.
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AUDIO INTERFACING AND
GROUND LOOP SOLUTIONS

OHaving built my own version of the Pac-12
portable vertical antenna (www.njqrp.org/
pac-12) | decided that | wanted to use my
Yaesu FT-817ND transceiver and Toshiba
laptop for portable digital communications,
but I didn’t have a spare sound card inter-
face. | came across Ernie Mills’, WM2U,
excellent soundcard interfacing site (www.
gsl.net/wmz2u/interface.html) where he
suggested that you try the simplest possible
interface and only get more complicated if
you have ground loop problems. | tried his
simple interface and it worked great, except
I had a terrible 60 Hz hum on transmit — the
feared ground loop. So | decided to try the
next simplest idea that Ernie suggested —
use isolation transformers. | didn’t have any
in my junk box so | placed an order with
RadioShack.

While waiting for the transformers I got
a new radio/cd/mp3/aux player installed in
my car. Driving home it hit me. | should be
able to connect the audio from my Yaesu
FT-857D transceiver to my new car radio’s
auxiliary input and get rid of that unsightly
speaker stuck to my dash. So | did. The re-
ceive signal sounded wonderful. I then tuned
to 7.258 MHz and checked into the MID-
CARS net (www.midcar s.net). Wow, the RF
feedback on my car radio was terrible and
when | quit transmitting my new car radio
acted strangely. After a few minutes of cold

MARTIN HUYETT, KOBXB
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Figure 1 — Schematic of the laptop to
transceiver interface that uses a capacitor
in the ground line to avoid ground loop
problems.
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sweat thinking about what | might have just
done to my expensive new radio, it occurred
to me that all microprocessor controlled stuff
today has a reset button — which, thankfully,
returned it to normal operation.

I went back to the Internet where | landed
at Alan Applegate’s, KZBG, excellent site
(www.kObg.com) all about mobile instal-
lations, including ground loop problems.
Simply put, you have a potential ground
loop whenever two pieces of equipment
are interconnected with some noticeable
resistance (like a car body) between their
respective ground terminals. My Yaesu has
a #10 AWG negative (ground) lead coming
directly from the battery. I have no idea where
the car radio ground lead goes. | could easily
imagine that when | transmitted, a voltage
would develop across the ground resistance,
raising the rig’s ground above chassis ground.
Incidentally, according to K&BG my ground
and power leads should probably be #8 AWG
or even larger.

While | pondered that experience, | got
tired of waiting for those isolation trans-
formers for my portable setup. The thought
occurred to me that I might try modifying
Ernie’s interface to isolate the dc ground
between the FT-817 and my laptop by putting
a capacitor in the ground side of the audio
cables. |1 modified the interface by cutting
the cables and putting a 0.1 pF capacitor in
the ground lead between the transceiver and
laptop (see Figure 1). No more hum and
my digital signal is perfectly clean on the
receiving end. To compensate for the ap-
proximately 1.5 kQ reactance added to the
audio path by the 0.1uF capacitor I replaced
the 10 kQ series resistor with 5.6 k. I’'ve had
anumber of contacts with itand it seems to be
working well. [This interface may work for
PSK31 but results may vary for other digital
modes, especially if a reduced frequency
response or roll-off causes problems. Also,
before going on the air check that the audio
level isn’t overdriving the transmitter. Add a
gain control if needed. — Ed.]

That got me thinking about my car radio
problem again. Digging around in my capaci-
tor junk box | found a 1 pF nonpolarized ca-
pacitor that | had removed from an old oscil-
loscope. So | cut my patch cord and inserted

the capacitor in series with the ground lead.
Not even a little RF was noticeable in the car
speakers on any band at 100 W and my new
car radio’s microprocessor doesn’t even know
there is a transceiver in the neighborhood.

I realize this is probably considered an un-
conventional way to isolate the gear, but it is
so simple and worked so well for me | wanted
to pass it on to others for consideration. — 73,
Martin Huyett, KOBXB, 7735 Big Pine Ln,
Burlington, W1 53105, huyettmeh@tds.net

NINE DOLLAR MICROPHONE BOOM

O Having experience some years ago in pro-
fessional broadcast stations, | got somewhat
tired of having to hold the microphone in
my shack when | transmitted. | knew what
professional desk-style flexible microphone
mounts looked like, but I also knew they were
pretty expensive.

But things changed when my wife and |
went to a local IKEA store. | was looking for
a flexible desk lamp for my shack. That was
a revelation because they offer a desk lamp
for only $8.99. Now that’s in my budget. So
I went ahead and bought two of the lamps,
one for the lamp and one for my microphone.

First, | removed the lamp cord that was
threaded through the upper boom arm. Then
I unscrewed the lamp shade and lamp socket
to access the inside of the lamp assembly.
Now, | could reach the two small screws that
hold the lamp assembly to the lamp mounting
plate. It turned out that the diameter of the
lamp assembly was about the same as 2 inch
PVC pipe. So, it’s off to the hardware store for
another very inexpensive part for the project.
The pipe should be shorter than the micro-
phone. This allows the rubber bands used to
hold the microphone to extend outward and
backward from the pipe and give better shock
mounting. | particularly wanted a shock mount
so moving the microphone wouldn’t trigger
the voice-operated transmit/receive switch.

| drilled and tapped 4-40 threaded holes
for screws to mount the pipe to the curved
lamp mounting plate. Then | drilled and
tapped more screws to secure the rubber
bands. Notice that I have two bands on the top
side of the microphone (to hold its weight)
and one on the bottom. The bands should not
be pulled very tight. If they are a little soft,

Steve Sant Andrea, AGLYK ¢  Assistant Editor

¢ h&k@arrl.org
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STEVE LITTLE, AB9YN

Figure 2 — The finished microphone
suspended in a makeshift holder on the
end of the lamp “boom.”

they absorb vibration better (see Figure 2).

I had a microphone on hand from my
audio recording experience years ago. That
was good news and bad. I didn’t have to go
out and buy a microphone, but this one hap-
pened to be a low-Z unit (AKG 190D) and
my rig is designed for a high-Z microphone.
So, check the impedance of the microphone
input on your rig to see what you need. |
could have just remounted the Kenwood
MC-50 desk microphone that | have, but |
wanted to keep that for portable operations.

| finished the project with a 2 x 4 inch
plastic box from RadioShack. A metal
box would provide better shielding against
hum and buzz. | built in a red button as a
PTT switch and the black toggle switch for
long term transmit. | also added a 50 kQ
potentiometer for gain control mounted on
the back side of the box. Once it is adjusted
for proper sound level, it won’t need to be
adjusted again.

Using the MONITOR position on the rig
you can hear the audio and adjust the gain,
processor levels, etc. Check the manual for
your rig for information on resistor values if
the output of your microphone is too high.
— 73, Steve Little, ABOYN, 749 Hunter Rd,
Glenview, IL 60025-3402, ab9yn@arr|.net

NO HOLES SUV MOUNT

O After purchasing a GMC Yukon and trying
to decide where and how to install the anten-
nas, | found I couldn’t use the same method
as my previous SUV since the Yukon’s trailer
hitch is an integral part of the frame and rear
bumper.

While searching for a mounting method,
I shared my problem with Grady Ball,
WB3JUV (he has the same vehicle) and
we came up with the following no-welding
solution.

The parts required are:

2 — Diamond K-400 heavy duty mounts

1 —%inch x 8% to 9 inch threaded stain-
less rod (www.speedymetals.com)

1 —%inch OD x 7%z inch round stainless
tube (www.speedymetals.com)

2 — % inch stainless nuts and lock washers

SS Nut
SS Lockwasher
SS Flat Washer

SS Bolt, long

N

SS Nut

and \
Washer\\u?‘_

o
L S

QS1106-HK03

SS
Ring Terminal Flat
for ground Washer
Mirror
K400 Mount / Mount
¢ ®-- |
| et
e 0-- !
K400 Mount Figure 3 —

u/ SS Nut

Antenna

A detailed
exploded view
showing the
components of
the SUV mount.

SS Flat Washer

SS Lock Washer

4 — % inch stainless flat washers

1 — 3 inch stainless bolt, nut and flat
washer

1 — truck mirror mount (two for heavier
antennas)

Refer to Figure 3 and the Diamond K-400
mounting instructions. Begin assembly by
discarding the flat grounding strips that come
with the K-400 mounts. Loosely assemble
the dual mount on the bench by inserting the
threaded rod into the tube, add a flat washer
and insert this into the bottom of the flange of
a K-400 mount. Then add a flat washer, lock
washer and nut. Do the same for the opposite
end, mounting it into an inverted K-400, and
loosely tighten the two nuts. Attach the dual
mount to the vehicle and loosely tighten all
eight mount setscrews. Make any final adjust-
ments to both K-400s and finish tightening
the top and bottom nuts.

Remove the factory socket bolt holding
the antenna mount to the trunk base bracket
from the upper K-400 and insert the 3 inch
bolt with the inner bushings, washer and nut;
this will be your ground post for the antenna.

Ground the mount by installing a stainless
self-tapping screw into the chassis with as
shorta ground strap as possible and attach the
strap to the 3 inch bolt. The shield from your
coax will be attached here also (depending

upon how the coax is attached).

The final step is to attach the mirror mount
to the antenna platform. For heavier antennas
use two mirror mounts, one upright and one
inverted, for added strength. Presently | am
running a HI Q 3/80 (www.higantennas.
com) and before that a Tarheel 100 and a
Tarheel 40A (www.tar heelantennas.com).
I have driven well over 20,000 miles on my
2008 Yukon XL SLT since the installation
without a problem. — 73, Anthony McAlister,
KE9PH, 9141 S Paxton Ave, Chicago, IL
60617-3858, ke9ph@arrl.net

CLEANING CORRODED
ANTENNA WIRE

{0ne day my lawn-mowing teenaged neigh-
bor showed up at the door with a puzzled
expression on his face and a hank of bare
copper wire in his hand. Well, normally |
don’t need much excuse for some antenna
work but this was perfect. | gathered up the
remnants and found only a couple of feet that
had made too many trips through the mower.
I could splice the rest back together but of
course it had been in the air for several years
and was very corroded. | needed an easier
method than the sanding and scraping | was
used to, so | was off to the kitchen for some
experiments.
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I wanted a method that involved no scrap-
ing and as little elbow grease as possible.
Also, since I’m not a chemist, | avoided
mixing ingredients that could cause dan-
gerous results — and | suggest you do the
same! Caution — you’ll find there are no
scientific methods ahead; | just recorded
go-no-go results.

Bleach: nada

Ammonia: big effect on me but none on
the wire

Mr Clean Magic Eraser: not even a dent

Lemon juice and baking soda: don’t
bother

Then my spouse suggested lemon juice
and salt — bingo!

I used about a half-cup of juice and
20 seconds of shaking the salt into a butter
tub. Stir until dissolved. Spread the wire
strands out and soak the ends for 20 min-
utes, swishing occasionally (it helps to tape
the wire ends to the tub). Maybe half way
through you can help it along by rubbing a
little with a paper towel soaked in the juice.
You’re done when the copper has a slight
reddish tinge. It will tin up just fine. — 73,
Mark Albert, KBOVKE, 1760 Riverwood
Dr, Algonquin, IL 60102, kb9vke@arr|.net

FORMING ANTENNA
INSULATORS FROM PVC CONDUIT

I was experimenting with various wire
antennas and found I did not have enough
insulators to complete the project. | needed
at least 12 insulators for my project and
rather than purchase them new, | decided to
experiment with making insulators from blue
plastic corrugated conduit that | had left over
in the shack.

The flexible PVC conduit was first cut to
the desired length of about 3% inches with
a ratchet tubing cutter. The ends were then
heated with a commercial heat gun for about
1 minute until soft. Next, | used sheet metal

MARK LANDRESS, WB5ANN

Figure 4 — Both side and top views of
a finished insulator and a piece of the
conduit used for their construction.
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locking pliers to crimp the ends, holding the
clamp in place until the ends cooled. Finally,
the end holes were completed with a % inch
drill. After ashort time, | was able to fabricate
the insulators for a few cents each. Aside
from the ease of fabrication, the corrugated
conduit is strong and light weight. Views of
the before and after insulator are shown in
Figure 4.

Corrugated conduit has many potential
uses and over the years | have used the ma-
terial to construct standoff insulators, ladder
line separators, non-conductive bushings and
other antenna parts. With a length of cor-
rugated conduit in the shack, you will never
be without insulators again. — 73, Mark
Landress, WB5ANN, 1011 W31t St, Houston,
TX 77018, wb5ann@arrl.net

IC-229H REPAIR

QAs | was repairing one of my hamfest finds,
an ICOM IC-229H, the major problem ap-
peared to be in the microphone. This model
came with the HM-56A DTMF encoder mi-
crophone. Intermittently, when the radio was
powered up, it would go into transmit mode.

The problem turned out to be leaky
aluminum electrolytic capacitors in the
microphone. | have worked with this type of
capacitor in the past. When they leak, they
tend to cause all manner of problems.

Soon after replacing the capacitors, | be-
gan to intermittently lose audio. On further
inspection, | found that the electrolyte from
one of the capacitors had damaged the PC
board. ICOM used a double-sided board in
the HM-56A and plated-through holes are
used between the top and bottom side of the
board. [Plated-through holes are holes drilled
through the board that are copper plated and
tinned to provide a “jumper” between the
surfaces. — Ed.] One of these plated-through
holes was intermittently open.

After cleaning and tinning the plated-
through holes (top and bottom), a short
piece of small gauge wire was inserted and
soldered in place. | keep some short pieces of
#18 AWG stranded wire on my workbench.
The small strands are perfect for this type of
repair. After the repair, my ICOM works like
a champ. [When experiencing problems with
dual or multilayer PC boards it is always wise
to check the plated-through holes for conti-
nuity. — Ed.] — 73, John Myers, KD8MQ,
510 W Harrison St, Alliance, OH 44601-
1617, kd8mg@arr|.net

IAMBIC PADDLE CONVERSION

Ol was interested in Larry Winslow’s method
of achieving single paddle operation with
iambic paddles in the October 2009 “Hints
and Kinks.”! | have a mechanical method
for using iambic paddles as a single paddle.

1L. Winslow, W@NFU, “Single Paddle Operation
with lambic Paddles,” QST, Oct 2009, p 61.

I just adhesive taped a small piece of plastic
between the two paddles. The thickness of
the plastic has to be adjusted so that there
is clearance for only one paddle to move at
a time. When the thickness is correct, you
can press the dash paddle (for example) and
the plastic will prevent the dot paddle from
being pressed at the same time. When you
press the dot paddle the dash is disabled. It
works perfectly.

My plastic gimmick has been there sev-
eral years. Since the plastic | used is clear,
you can‘t even see the gimmick without
looking closely. — 73, Dave Billheimer,
W1GQL, 110 Deer Run Ln, Waldoboro, ME
04572, wilggl@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 fel-
low hams. Send them to “Attn: Hints and Kinks”
at ARRL Headquarters, 225 Main St, Newington,
CT 06111, or via e-mail to h&k@arrl.org. Please
include your name, call sign, complete mailing
address, daytime telephone number and e-mail
address on all correspondence. Whether praising
or criticizing an item, please send the author(s) a
copy of your comments.

Feedback

O In“JT65 - The Musical Mode” [Apr 2011,
pp 45-46] the call sign of Joe (not John) Large
should be W6CQZ. W4CQZ was his former
call sign. The duration of a JT65 transmission
is 46.8 seconds, not 47.7 seconds as stated.
Finally, JT65 features the synchronizing tone
plus 64 additional tones, not 65.

New Products

G4TPH PORTABLE
MAGLOOP ANTENNAS

OThe G4TPH Portable Magloop antennas
have been redesigned with several improve-
ments over the original antennas. The new
ML-40 MKII now covers 40 through 15
meters. Tuning bandspread is said to be im-
proved, and power handling is now rated at
35 W because of new capacitors and improve-
ments to the inductive loading units. The
ML-20 MKII (20 to 10 meters) has similar
improvements. Once the antenna is tuned for
the center of the band of operation, SWR of
1.5:1 or better is said to be achievable across
the band without retuning. For more informa-
tion or to order, visit www.g4dtph.com.



Field Day: It’s Not About the Fish

Field Day brings
two hams together
after 5 years of radio
friendship.

Norm Fusaro, W3IZ

It has been said that fishing is not about
the fish and the same can be said about
Field Day. Yes, there are radios and anten-
nas and lots of RF in the air on the last full
weekend in June but the real attraction is
friendship. Every year | look forward to this
annual event: working with friends to raise
the antennas, set up the stations, prepare
the food and work with club members so
they can have fun on the air. The late night
ragchews with friends over hot coffee can be
just as enjoyable as a nice run on 20 meters.

Field Day 2010 was a special one for me.
This Field Day story started about 5 years
ago. | was looking through some club news-
letters here at ARRL Headquarters when |
saw a story in the March 2005 Massanutten
Amateur Radio Association’s (cob.jmu.
edu/fordham/mara) newsletter, the
Monitor. It was about a seventh grader
whose Amateur Radio demonstration won
him best in show at the county science fair
(see sidebar). James McDowell, NN4JM,
was just 13 years old at the time and a newly
minted Technician class radio amateur.
He was very proud of his achievement and
so were his family and his fellow members
of the Massanutten ARA.

T ey +

Figure 1 — The rough mountain road leading to the Field Day site.

Figure 2 — Neal Layman, N4XU, lends some perspective to the spectacular
view of Virginia from the mountain top Field Day site.

This seemed like a good story for the
ARRL web pages so | sent James a letter
asking him a few questions about himself
and his ham radio activities. | included an
ARRL General Class License Manual and
a code practice oscillator kit suggesting that
he continue his ham radio pursuits and to
feel free to ask any questions that he may
have.

James stuck with it and has since
upgraded to Amateur Extra class. He has
become a very proficient radio operator. He
enjoys chasing DX and is a very good CW

SR

operator. He acts as net control on the local
2 meter repeater and another net on 80. In
addition to developing great Amateur Radio
skills, James has honed his vocational tal-
ents and is working as an electrician, a field
he enjoys very much.

James was never shy about asking ques-
tions and experimenting with antennas or
attempting to repair equipment. Often our
e-mail exchanges or on-air conversations
would become quite detailed as we exam-
ined an issue. Patience is key when Elmering
over long distances.

We stayed in touch with e-mail and on the
80 meter phone band, but we had never met
in person. When | asked James if he would
be participating in Field Day he said he
would be at the combined Massanutten ARA
and the Valley ARA (www.qdl.net/w4xd)
Field Day. In fact, he was on the planning
committee. “Great,” | replied “l am going
to be there” | planned to drive to Virginia
and spend some time with James and some
of the people I had met on the Virginia Fone
Net (r htiller.com/vafonenet).

Finally Face-to-Face

The anticipation was building during the
months leading up to Field Day. Finally,
the Wednesday before Field Day | left
Connecticut pulling my camper southbound.
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The next day | was in Harrisonburg, Virginia
talking to James on 2 meters as we headed
toward a local restaurant where at last, after
5 years, we sat down face to face and chatted

over a long lunch.

We were there for quite a while and
could have stayed longer but we had
to get going and head up the mountain
to the Field Day site. | followed James
as we drove the rural winding roads
through some beautiful farmland until
we got to the base of the mountain.
From there it was a steady and steep
climb to the 4350 foot peak where the
view of Virginia is spectacular. James
and | communicated on 2 meters as he
pointed out local landmarks and places
he had talked about in our many con-
tacts. The last part of the journey was
a steep dirt and rock road that required
careful maneuvering around ruts and
obstacles (see Figure 1).

The camp was a great Field Day
location with tall trees, an open field
and terrain that drops off in all direc-
tions (see Figure 2). James’ grandpar-
ents, Norman, KA4EEN, and Doris
Benner were on the mountain already
and so were Neal Layman , N4XU; Jeff
Rinehart, W4PJW, and Bennie Cook,
N4BCC, all people | had spoken with
many times. Now | could place faces
with familiar voices.

Not long after setting up the camper
we saw a violent storm heading toward
our camp site. Wow! The winds and
rain were unbelievable. The storm
brought winds in excess of 50 mi/h that
blew down trees and even overturned
a tractor trailer down in the valley. My
pop-up camper was slightly reposi-
tioned but sustained no damage.

When the storm had cleared the
skies were blue and the weather
for the remainder of the week-
end was gorgeous — warm and
sunny during the day and tem-
peratures in the mid 50s at night.
More people arrived Thursday
and Friday. Setup for Field Day
began at 2:30 Friday afternoon.

Solar GOTA

This Field Day was well
organized and cooperative. We
operated class 2A using a CW
station and a phone station as
the primary stations (see Figure
3). There was also a VHF sta-
tion, a satellite station and a Get
On The Air (GOTA) station. A
number of the youngsters were
eager to activate the GOTA sta-
tion and tried to earn a certifi-

66 June 2011 O5F=

cate for making 20 contacts. The control op
was Bob Steere, N1IQEQ. Anyone who has
worked with children knows they have a
short attention span, flitting from one activ-
ity to another and Bob deserves a medal or

Figure 3 — James, NN4JM, works CW as Jerry
Brunk, K4RBZ, watches.

Figure 4 — Jeff Rinehart, W4PJW, explains dipole
antennas to new radio operators.

perhaps a bronze statue for his patience when
it came to working with this energized group
of youngsters.

A unique feature of the GOTA station
was that it was completely powered by solar

energy. Matthew Huffman, KD4UPL,
owns a company that sells and installs
solar energy systems. (James works with
Matthew installing solar systems and
wiring new homes.) Matthew brought
his demonstration trailer. The trailer is
equipped with multiple solar panels on
the roof and a sophisticated computer
controlled charging system that charges
and monitors a bank of storage batteries.

The GOTA station trailer also had
an Internet connection. Yes, 4350 feet
on a mountaintop without water, com-
mercial electricity or a cell phone
signal and we had the Internet. This
was provided by a camp-wide wire-
less network (Wi-Fi), which included
a Woice Over Internet Protocol (VOIP)
telephone with a local phone number for
the camp. The Internet was managed by
Jason Armentrout, N4DSL. He set up
a 2.4 GHz dish in the valley 17 miles
away and 4300 feet down and aimed
it toward the mountaintop where he
installed another dish to relay the signal
to the GOTA trailer. Jason is no stranger
to long distance Wi-Fi. His record is 56
miles using 802.11b at 2.5 mb/s. It was
exciting to see this kind of innovation
and enthusiasm from young hams like
Jason, Matthew and James.

About 60 people were in atten-
dance for the potluck dinner Friday
night. There is nothing like good ol’
home cookin’ to bring folks together.
Throughout the weekend Grandma
Doris made sure that there was plenty
of coffee, fruit and snacks for the radio
operators and visitors.

Station setup continued
Saturday morning and the clubs
did an incredible job capturing
the educational bonus points.
Jeff, WAPJW, directed a seminar
on dipole antennas that included
calculating the antenna length,
materials and construction tech-
niques (see Figure 4). The class-
room was under the canopy of
Jeff’s camper and he taped large
sheets of paper on the side of the
camper to aid with calculations
and illustrations. Later in the
day James led an antenna build-
ing workshop where participants
built 2 meter J-pole antennas
from discarded pieces of window

Figure 5 — James McDowell, NN4JM (left) leads the J-pole
antenna workshop with John Keller, W4ZAO (second from right).

line (see Figure 5). There were
plenty of coaches to assist with



Seventh Grader Takes
Best in Show with Ham
Radio Science Project

When James McDowell, KI4FZY,
suggested that his science fair project
be about Amateur Radio his science
teacher was reluctant. It seems
that his teachers were not aware of
Amateur Radio and how it related
to his studies. James was persistent
and finally convinced them that
his experiment, demonstrating the
relationship between peak envelope
power (PEP) and effective communi-
cations, would be a relevant project.

His persistence paid off when
his project was chosen to represent
the school in the Augusta County
Middle School Science Fair. James’
entry was one of approximately 80.
While tending to his display James
answered many questions about the
project and about Amateur Radio. He
spoke with the judges, visitors, retired
engineers and members of the media.

The day wore on and eventually
James heard the judges announce
the winners. As prizes were awarded
in the various categories James
thought his chances at winning a
prize were all but gone. Then he
discovered that the judges saved the
best for last. “I was shocked when
they called my name for Best in Show
James said.

For his outstanding achievement
James was awarded several prizes
including a GPS unit, a calculator and
a large trophy that he proudly dis-
plays. James brought the trophy back
to his school to show everyone. He
received a lot of attention because
this was the first time anyone repre-
senting Stewart Middle School had
taken Best in Show.

”

measuring, cutting and soldering. Watching
these guys work with young hams really
exemplified the mentoring spirit of ham radio
(see Figure 6 and 7).

Of the many things that | have done in
Amateur Radio, taking the opportunity to
meet with James was a real high point. |
have watched him grow as a radio amateur
and as a person turning into a fine young
man, which is a nice reflection on his family
and community. No matter what James does
or where he goes he will make many friends
and leave his mark on this world.

The Field Day stations were active
throughout the 24 hour operating period as
would be expected. James and | had plenty
of time to visit and talk. James brought

Figure 7 —The J-pole antenna made an
excellent father and son project.

his QSL cards for me to check for his first
DXCC award. Because we had an Internet
connection in camp we were able to connect
to the ARRL website and make his DXCC
application through Logbook of The World.
Congratulations — James is now a member
of the DX Century Club.

A QSL card is reminiscent of a human
interaction. It bookmarks a point in time
when two people connected with each other
through the magic of radio. Technology con-
tinues to evolve turning today’s great techni-
cal wonder into tomorrow’s antique, but the
thing that remains constant is people. It is
the people we meet who make ham radio
interesting and fun.

Photos by Norm Fusaro, W3IZ.

Norm Fusaro, W3IZ, is Assistant Manager

of the ARRL Membership and \Volunteer
Programs Department. He can be reached
atw3iz@arrl.org.

US/Canada Section
Abbreviation List

Those new to the ins and outs of Field
Day will find this list of Section
abbrevi-ations useful — for those in
the US and Canada, they're an
important part of the FD exchange,
along with station call sign and class.
Be sure to bring a copy of this Section
Abbreviation List with you to FD 2011.

1 San Francisco  SF

Connecticut CT Orange ORG

Rhode Island RI San Joaquin

Eastern Valley SJv
Massachusetts EMA | SantaBarbara SB

Vermont VT Sacramento

Maine ME Valley SV

Western Santa Clara
Massachusetts WMA Valley SCv

New Hampshire  NH Pacific PAC

2 7

Eastern NewYork ENY | Alaska AK

Northern New York NNY | Nevada NV

NYC /Long Island NLI Arizona AZ

Southern Oregon OR
NewJersey ~ SNJ | Eastern

Northern Washington  EWA
New Jersey ~ NNJ | Utah Ut

Western New York WNY | Idaho ID

Western

3 Washington  WWA

Delaware DE Montana MT

Maryland—-DC ~ MDC | Wyoming Wy

Eastern
Pennsylvania EPA | 8

Western Michigan M
Pennsylvania ~ WPA | WestVirginia WV

Ohio OH

4

Alabama AL 9

Southern Florida  SFL [linois IL

Georgia GA Wisconsin WI

Tennessee N Indiana IN

Kentucky KY

Virginia VA @

North Carolina NG Colorado co
West Central Missouri MO
Florida WCF | lowa IA
Northern Florida  NFL Nebraska NE
Puerto Rico PR Kansas KS

SC North Dakota ND
Minnesota MN
South Dakota  SD

South Carolina
Virgin Islands Vi

5

Arkansas AR Canada

North Texas NTX | Maritime MAR

Louisiana LA Saskatchewan SK

Oklahoma OK Newfoundland/

Mississippi MS Labrador NL

South Texas STX | Alberta AB

New Mexico NM Quebec QC

West Texas WTX | British Columbia BC
Ontario ON

6 Northern

East Bay EB Territories ~ NT

San Diego SDG | Manitoba MB

Los Angeles LAX
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DICK ORANDER, KD4ISC

ket Up and Get-On-The-Air

A little coaching goes a long way toward making your
Get-On-The-Air (GOTA) station a success.

Gary Pearce, KN4AQ, and Dick Orander, KD4ISC

W need new hams. We need young
e hams. We need to get inactive

hams back on the air. Three birds, one stone
— the GOTA station at Field Day.

We’ve been running the GOTA station
for the Raleigh Amateur Radio Society
(RARS) in North Carolina for several years
and we’ve learned a few things about mak-
ing it work. Strike that. We’ve learned a few
things about making it fun.

The first thing we do is promote GOTA in
advance — at club meetings, on-the-air nets,
to our e-mail list and in the newsletter. We
give some simple “how to make a Field Day
contact” instructions and invite the tar-
get audience to participate. The best poten-
tial pool is our club members’ families —
especially their kids. And that brings out
club members who otherwise might not
show up.

At Field Day, we set up the GOTA sta-
tion as far as we can from the other stations,
within the 1000 foot circle. We’d like to be
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in the middle of the action where visitors can
find us easily, but interstation interference is
a problem. The GOTA station can operate
in any band, but since RARS is usually 7 or
8A, we have a station on almost every band
already. Adding a third or fourth signal in
close proximity is a technical challenge that
most hams never have to face outside Field
Day. Seventy-five and 40 meter operation is
the most successful.

Three-stage Process

We introduce our new operators to Field
Day in a three-stage process, with two
coaches. New arrivals meet with one coach
outside the operating tent and go over a
simple set of instructions on how to make
a contact. Then they practice logging with
a dummy computer log. Next, they observe
the current on-air operation while the first
coach gives them the play-by-play. Finally,
they take their positions as loggers and
operators, with the second coach looking

over their shoulders and guiding their opera-
tion. We rotate loggers and operators so
everyone gets to do both.

We don’t try to schedule operators. It’s
impossible to tell how long any one person’s
interest will hold up. If there are people wait-
ing, we keep a “shift” down to 15 minutes
or so.

The first to find us are usually the family
members — spouses and kids. They keep us
busy from start time until dinnertime. Not
all spouses are wives, but most of them are.
We see as many girls as we do boys. Most
of these people are good for one or two con-
tacts. And this is where we have learned our
most important lessons:

® Making contacts is hard

B Tuning single sideband is hard

m Picking out call signs and contact
information on a noisy, busy band is
very hard

®m Making 20 contacts for the extra bonus
points is really hard



Search and Pounce

We do “search and pounce” operation.
That is, we tune across the band looking for
stations calling “CQ Field Day,” and contact
them. It’s not feasible to have inexperienced
operators try to hold a “run” frequency (call
CQ and work station after station on the same
frequency). The pace is just too fast. Now and
then we come across another GOTA station
trying to do just that.

For our first group of family members,
making even one contact can be an exercise
in frustration. We try to minimize that, at least
for the conditions that are under our control.

Okay, time to get on the air. The operator
tunes the band...

Wait. “Tunes the band?” What’s that
mean? For a seasoned operator, it is so sec-
ond nature that we don’t realize that this is
an alien concept to most people, especially in
this age of push-button digital tuning. Then,
consider that the signals these people are tun-
ing are SSB and the alleged voices squawk-
ing from the speaker sound truly alien,
change pitch as you tune and never seem to
be really tuned in correctly.

Our new operators always tune v-e-r-y
s-1-0-w-l-y. To us it is painful. Yet if we
encourage them to tune faster, they will sail
across the correct pitch and never settle on
understandable speech. We advise them to
“tune only when there’s a signal and stop
when the person stops talking.” But to their
ears there is always a signal, especially on a
busy Field Day band. They haven’t learned to
separate the desired signal from the ones just
above and below. Of course, the station they’re
tuning always stops transmitting just as they
almost have them tuned in right and it takes
forever for that station to come back on the air.

When our struggling new operator does
finally settle on a signal, it’s never tuned in
“right.” And it’s almost always tuned in high-
pitched. As DXers know, it’s easier to under-
stand SSB speech when it is high-pitched.
You may not know that if you tune someone
in this way, you will sound low-pitched and a
bit garbled to them.

Hopefully, the run station is using RIT
(Receiver Incremental Tuning) and tunes
each caller to taste without affecting their own
transmit frequency, but why not give yourself
the best chance of being the one picked in a
pileup? Tune them a little low pitched and you
will be the nice, sharp signal. We try to explain
this, but it’s a very advanced concept at GOTA.
The tuning process tests our patience and
most of the time our patience passes the test.
Coaches need an endless supply of the stuff.

Strange Exchange

Once we’re all tuned in, the contact infor-
mation — call sign, class, section — flies by
and our novice operator’s ears miss most of

The Get On The Air

Station

The purpose of the GOTA station
is to get nonhams, hams licensed
less than a year and inactive hams on
the air. Any class A or F station may
operate a GOTA station. It must use
a different call from the primary Field
Day station but can use the same
exchange. It is limited to 150 W and a
control operator must be present. The
GOTA station can earn a maximum
of 500 points plus any GOTA Bonus
points that are applicable.

it on the first pass, and on the second pass,
and the third. Even on a nice, quiet band
without interference, the sound they’re hear-
ing is so strange and it’s coming so fast that
it’s difficult to make sense of it. Phonetics are
designed to help, but they’re just a foreign
language. We coaches end up translating a
lot and get much admiration for our ability
to make sense of this gibberish. The coaches
are not allowed to operate the equipment or
log, but we can translate.

Experienced search and pounce operators
know that it’s wise to fill their log with the
target station’s information whenever they
can before actually making the contact. The
GOTA station can afford the time to listen to
their target make several other contacts and
slowly absorb the data before nervous fingers
finally grip the microphone and make the call.

And when it’s time, we have their lines
printed out on a cheat-sheet. We follow the
“minimalist” approach. When we answer
the CQ, it’s just “Whiskey Four Romeo
November Charlie.” Just once in phonetics.

If we get a reply, we’ve probably already
copied and logged the other station’s data.
Our turn again and we say, “Roger, 8 Alfa,
North Carolina. 73.” Missed or miscopied
information upsets the system, of course. We
guide the operators through the correction
process. We found that an extended set of
written instructions that covered all contin-
gencies was just too complicated to remember
or follow.

Given all this, the family member who
may be there mostly to please their spouse or
parent is happy (and exhausted) to squeeze
off one or two contacts. We celebrate a job
well done, thank them profusely and move
on. This may have taken 15 minutes or more,
especially if they had to wade through a
pileup to be acknowledged. There are bonus
points for operators who make more than 20
contacts but that goal is not realistic.

There are also bonus points for operators
18 and under. Some of our guests are very
young children — age 4 to 8. We want them

to enjoy the experience and not be too fright-
ened. The coach may have to turn the dial or
squeeze the transmit button. That breaks the
GOTA rules, so we don’t count the points.
But we don’t erase their memories.

Each year we have a few stalwarts who
come back after the pack is done to spend
some quality time on the air. Usually these
are hams in their first year or hams from the
“inactive” category. In 2010 we had three:
Aaron Gauger, KC6URO, made 23 contacts,
Richard Mitchell, NAENL, made 24 and our
champion, Gary Shelby, KJ4QBT, made 42!
They kept us going until 1 AM on the noisy
75 and 40 meter bands and came back to
burn up 15 meters on Sunday morning.

How Did We Do?

Not bad for a station designed as the intro-
duction to the Field Day experience. There
were 17 people who made 144 contacts.
Nine held no amateur license, five were new
hams and three were brought out of inactiv-
ity. Six of our participants were 18 years old
or younger.

Our efforts were also fruitful in help-
ing our club place first in our 8A class.
The GOTA station provided 288 points for
the 144 contacts. Our 18 and under partici-
pants added 100 bonus points and our three
coached hams, who made over 20 contacts
each, provided an additional combined 160
bonus points. The GOTA total was 548
points. For a competitive club, that can be the
difference between first and second place,
but then the competitive clubs all know this
and have GOTA stations.

This Year’s Improvements

Here are some ideas we are considering
for Field Day 2011:

B Add “This is GOTA Station Whiskey
Four Romeo November Charlie” to every
contact. Maybe we’ll get a little extra TLC
from the far end.

m A special receive-only station to let peo-
ple practice tuning sideband before they oper-
ate. You can’t get too much practice at that.

Gary Pearce, KN4AQ, is an ARRL life mem-
ber, QST contributor, freelance video producer
and creator of the Amateur Radio//Video News
series of programs (www.ar videonews.com).
He has just released a new DVD, The Last BIG
Field Day. Gary can be reached at kndaq@
arrl.net.

Dick Orander, KD4ISC, is an ARRL member
and Amateur Extra class operator who was
first licensed in 1992. He is employed as a
senior engineer for Genband, Inc. Dick can be
reached at kddisc@arr|.net.

W Did you anjoy
L Lhis arlichkeT
Casl your vote at:
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Looney Tuners

Crowded bands, hot contests and rare DX
are no excuse for sloppy operating.

“Okay, Chuck, let me turn it back to you.
K@XYZ this is WLAW.”

“WI1AW, K@XYZ. Fine Business, Steve,
well I’ll tell you, instead of the usual gamma
match on my homebrew beam | decided to
try a[ ... drone of a heterodyne ... ]. It was
a little tricky to design. The main issue being
[ ... drone of a heterodyne ... ] and then |
had to [ ... drone of a heterodyne ... ] done
all that the match worked fine. Afterward |
realized it would have been much easier [ ...
drone of a heterodyne ... ] try doing it that
way. It’s very effective. Let me turn it back to
you [ ... drone of a heterodyne ... [YZ.

‘! Okay, Quiz Time

How many mistakes did the
Droner make? Let me see a show
of hands. How many for one? Get
those hands up. Alright now two
mistakes? A lot more of you this
time. Shall we go for three?
Hmm, not too many. So what’s
the answer? Who gets to operate
the DXpedition and who gets to
handle the QSLs?

Well, put those keys and microphones
away folks ’cause you’re all wrong. The
Droner made four mistakes.

First, Droner didn’t listen to the fre-
quency before starting to tune up. Second,
he didn’t call to see if the frequency was in
use. Third, he didn’t pretune at low power.
And to cap it all off, he didn’t bother to iden-
tify any of his transmissions.

Inconsiderate Interference

This problem of inconsiderate tuning,
especially visible in pileups, has been exac-
erbated by our sunspot drought. Poor condi-
tions have encouraged many operators to

Steve Sant Andrea, AG1YK

use amplifiers and pushed a lot of activity to
lower frequencies, leaving the bands below
14 MHz overcrowded.

It takes time to be considerate, it takes
time to be courteous and it takes time to use
good operating technique. In our fast paced
world of crowded bands and high adrenaline
operating events the temptation to cut cor-
ners is great. But it’s important to take a few
extra seconds to be aware of conditions on
the specific frequency where you have your
big dial set.

Cutting corners may gain you a few sec-
onds, make things a tad easier, but the cost
is paid for by the other hams whose contact
you have interfered with. The Droner didn’t
save himself time; he stole it from the rest
of the stations calling by forcing the DX to
repeat information when he could have been
making another contact.

Shift your frequency 5 or 10 kHz to a
clear frequency. Switch to a dipole or verti-
cal to make a quick call to check that it’s
clear. Their broader pattern will let you hear
stations that the directivity of a beam will
not. If you’re running barefoot, cut your
power to 10 or 20 W and tune up. With an
amplifier, use a dummy load to get it into
the ballpark then peak it up on the air.

Helping Hams

Hams are a widely varied group. A
constant stream of new licenses are being
issued. Our crowded airwaves contain a fair
percentage of new, inexperienced hams and
also hams — both experienced and inexpe-
rienced — who may have a disability that
impacts their ability to operate. For DX sta-
tions language or cultural differences may
cause problems of understanding.

We are all part of the same community.
Each of us should be flexible enough in our
own operating to accommodate those we
might contact who may be inexperienced,
lacking in some operating ability or hail
from a different culture.

If you contact a station and they ask your
consideration, give it. Slow down your code,
speak more slowly or use standard phonetics
for difficult words. Remember, one of the

great things about ham radio is chewing the
rag with other hams the world over to learn
about the lives they lead.

Whose Frequency Is It Anyhow?

Nobody’s. Our bands are a first come,
first served type of operation. FCC regula-
tion 97.101(b) specifically prohibits any
station or net from “owning” a frequency.
At the same time, there is some practical
efficiency in allowing special purpose nets
access to a specific frequency where stations
who may need the net’s assistance know
where to find it. The best example of this is
the Maritime Mobile net on 14.3 MHz. In
operation since 1968, this net handles traf-
fic for all maritime mobiles and deployed
military personnel, and is a vital resource for
vessels in trouble. This net has been active
for so long that 14.3 MHz has become a de
facto emergency frequency. In fact, IARU
Region 1 (Europe, Africa, Middle East, and
northern Asia) has declared it the “Global
Center of Activity Frequency.”

E€ |t takes time to be
considerate, it takes time to
be courteous and it takes
time to use good operating
technique.??

Maybe you were there first, but with
modern rigs moving a few kilohertz doesn’t
require elaborate retuning. If you find
yourself in a contact on the frequency of
a long-running net, consider yielding the
frequency.

Remember, the first operating practice of
The Amateur’s Code, a list of six standards
of operating practice that an amateur should
aspire to, is to be considerate. So next time
you are ready to key the transmitter, stop and
think whether you have done all that a good
operator should do.

Steve Sant Andrea, AG1YK, is an Assistant
Editor for QST. He can be reached at

15 June 2011 71



Mission Control Room for the International Space Station. ARISS contacts are officially placed in the ISS schedule by the OPSPLAN
Mission Controllers. Graphics showing the ISS orbital position and attitude, critical command and telemetry data, as well as countdown
clocks to upcoming critical events can be seen on the screens in the front of the control room. During high activity periods there is
normally one controller at each of the 15 console positions, each supporting a specific technical discipline of ISS operations.

Kenneth Ransom, N5VHO, ISS
Ham Radio Project Coordinator,

H March, | visited the Johnson Space

Center in Houston, Texas, | was
there to discuss the ARISS (Amateur
Radio on the International Space Station)
program with some of the folks from
NASA. The ARISS program is a joint

venture between the ARRL, NASA,

AMSAT (The Radio Amateur Satellite
Corporation) and other international
space agencies. The ARISS program
schedules Amateur Radio contacts
between ISS astronauts and cosmonauts
and schools. More than 600 ARISS
QSOs have been conducted to date.

Another shot of the
dual-band radio
mounted on the wall
of the ISS. This is the
transceiver head; the
rest of the transceiver
is to the right out of
view. The blue cards
on the wall are fuse
locations marked in
both Russian and
English. The manual is
attached to the wall to
the right of the radio.
The Russian segment
of the ISS runs on
28V dc and the US

demonstrates the Kenwood

dual-band TM-D700 144/440 MHz

Amateur Radio transceiver mounted against
the wall in the Russian Service Module mockup,
the same area that it is located in the ISS. NASA
engineers will also be installing an Ericsson
Radio system in the Columbus Module (ESA)
training mockups at JSC similar to the actual
ISS installation. There is no chair for the
operator. In micro gravity, the astronaut/radio
operator floats next to the radio.
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segment runs on

120V dc. The Kenwood
radio in orbit uses a Russian power
supply to step the voltage down from
28V to 13.6 V. The station in the mockup
is functional. For test purposes, NASA
hams often make contacts with local
schools from inside the mockup. NASA
hams have also used IRLP from this
location to contact schools in other
parts of the US, Canada and Europe.

Johnson Space Center
is comm central
for ARISS and the
shuttle missions that
first brought hams
into space.

Harold Kramer, WJ1B

The mockup of the Russian Zarya (Sunrise)
Module, also known by the technical term
Functional Cargo Block or the Russian
acronym FGB, as seen from the forward
vestibule looking aft. When walking
between modules, you have to duck your
head a lot and be careful where you place
your feet. It’s tight quarters!



From the left standing next to an ISS module are
Astronaut Don Pettit, KD5MDT; Kenneth Ransom,
N5VHO, and Mark Severance, N5SXWF, ISS National
Laboratory Education Projects Manager. Kenneth
and Mark manage the ARISS program for NASA. Don
made 12 school contacts and some general QSOs
during his time on orbit as part of the Expedition

6 crew from November 2002-April 2003. He will be
returning to the ISS as part of the Expedition 30 crew
in November 2011.

If you look closely, you can see the dual band 144/440 antenna mounted on the ISS mockup.
(Antenna attached to the Service Module; the bracket is located on the top rear of this module.)
The bracket is specially fabricated for this application. The coax is mounted along the outside of
the ISS. Special cable is used with a covering that protects it from damage due to exposure to
the harshness of space. The service module has dedicated RF feeds through specific feed points.
The cable is attached there, fastened with real wire ties and then is tied to various handles and
protruding structures along the outside of the ISS where the antenna is mounted.

Incoming Club President John J. Maca, AB5SS,
Information Technology Team Lead & ISS Chief
Information Officer with WJ1B at W5RRR, the
Johnson Space Center Amateur Radio Club. The
station is located at the Gilruth complex at the JSC.
The old club building was demolished about 4 years
ago and there is a brand new facility in the same
location. There are about 30 members in the club
(Www.w5rrr.org/).

=
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A communications panel
in the Columbus module
of the ISS. These are

used for both internal
communications within the
spacecraft and for radio
communications with

the ground controllers. ]

These are familiar looking The satellite antenna tower at the

controls to radio operators: Johnson Space Center Amateur
XMIT Mode, VOX, VOL and Radio Club, W5RRR. It is equipped
PTT. A ham would feel right with M2 circular polarized satellite
at home. antennas.

Thanks to Kenneth Ransom, N5VHO, for his assistance with this article.
All photos by the author. Harold Kramer, WJ1B, is Chief Operating Officer of the ARRL. He can be reached at hkramer @arrl.org.

o5+ June 2011 73



DXpedition to Ponza Island

A trip to Italy in search of family history turns

1mto a ) Xveditiorn

A international group of Amateur
n Radio operators from Italy, Canada
and the United States, all with a common
love of Amateur Radio and desire to visit a
unique location, created an exciting opportu-
nity for our family.

My husband, James, KBGMZF, and |
decided it was time to visit the Italian vil-
lage of Brocco where his grandparents were
born. Brocco, renamed Broccostella in 1954,
is located 70 miles southeast of Rome. With
its peaks and valleys, it is in the picturesque
Apennine Mountains and has a population of
around 3000 people. Immediately adjacent
to Broccostella is the quaint and friendly city
of Sora.

As we discussed the trip, | never imag-
ined that through Amateur Radio we would
make new friends that we would eventually
meet face to face and that that meeting would
lead to our taking part in a DXpedition to the
beautiful, exotic Italian island of Ponza.

As my husband was monitoring EchoLink
one evening he made contact with Edmondo
Conetta, VA3ITA/IW@GVP, an Italian ham
currently residing in Canada, who was born
in Sora. Edmondo quickly became a good
friend. His enthusiasm for Amateur Radio
and all things Italia is unsurpassed. His will-
ingness to assist us with our adventure was
heartwarming. Since he was born and raised
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in Sora, he put his resources to work on our
behalf. Soon he had his family assisting my
husband in locating family records. He con-
tacted Vincenzo, 18SXV, who had worked
for the city of Broccostella and asked him
to assist in the search. Vincenzo ultimately
introduced us to my husband’s second cousin.

A Different Kind of Trip

During his conversations with James,
Edmondo shared his plans to be in Italy at
the same time we were. Edmondo told us
that he and the Italia Zero DX Group were
organizing a DXpedition to Ponza Island.
He would also be spending some time visit-
ing his father, Michele, in Sora.

We had spent several hours at our home
in Kansas planning out an itinerary to visit
all the major tourist sites of Italy and the
small town where James’ grandparents had
lived. But, after a few conversations with
Edmondo, he convinced us to change the
itinerary to travel to Ponza. The visit would
not only be to sightsee but also for James to
take part in the DXpedition. My son, Isaac,
KC@ZYN, my daughter, Glenna, KDGEWF,
and | are Technicians and did not meet the
international qualifications to participate.
But my husband could operate in Italy with
our new-found friends.

Time flew by with the preparations,

including our family attempt at master-
ing basic Italian. With a feeling that it was
too soon but not soon enough, we were
at last enduring the long 10 hour flight to
Rome. After eating a lot of gelati and see-
ing wonderful tourist sites in Florence,
Pisa and Venice, we were met at the train
station in Frosinone by Edmondo and
his friend and fellow operator Giovanni,
1Z@PSA. We made our way to the home
of Edmondo’s father where we met
Michele, as well as Edmondo’s wife Laura,
VA3LIA, her Canadian friends Lois and
Diana and Edmondo’s sister Laura. They
treated us to a traditional Italian lunch as
we socialized like we had known each other
for years. Early the next morning we began
the DXpedition adventure to remote Ponza
Island.

Dark Clouds

The anticipation and excitement could
not be dampened by a series of problems
that accompanied the group. On a sad
note, the ham who suggested Ponza for the
DXpedition, Mauro Santini, IN3SAU, and,
Nuccio Meoli, I8YKN, who helped plan the
DXpedition and had provided his own verti-
cal antenna for it, became silent keys before
the DXpedition began. Everyone is grateful
for their contributions. They will be greatly



missed by their friends and the entire ham
community.

Everyone met in Sora at 6 AM to drive
to the coast where we would catch a ferry to
the island. On the way to the ferry, an acci-
dent created a bumper to bumper traffic jam,
which resulted in all of the crew missing the
reserved ferry ride to the island. By the way;,
if you have never seen bumper to bumper
traffic in Italy, that is an experience in itself.
It is amazing how they can turn a two-lane
road into four lanes of traffic! You have just
got to see it yourself to believe it.

Accompanied by extremely talented
operators, land support and the call sign
IB@Y, the group toting equipment finally
caught a later ferry for the trip over the deep
blue Tyrrhenian Sea and came into view
of Ponza. Rugged and rocky with its high
stone peaks, multishaded stones and pastel-
colored houses, the island of Ponza is breath-
taking. Steep cliffs start from the crisp
light blue skies and drop sharply to come

distance the boats appeared as miniature toys
floating on the immense sea. The sun spar-
kled on the waters and gave nutrition to the
small gardens of green located in patches
along the hillsides where the locals grow
fresh produce, red grapes, greens and toma-
toes.

Marked with Canadian, Italian and
American flags, the site took shape as
antennas were hoisted

ing Buddipole antenna and Emilio, IZ@NNI,
with QSL and merchandise support.

The antenna setup included a vertical
11UJX antenna provided by Nuccio, the
Buddipole and a handheld Arrow antenna to
work the amateur satellites. Radio equipment
included a Yaesu FT-857 transceiver, a Yaesu
FT-920 transceiver and a Kenwood TH-F6
handheld transceiver. The crew worked

up and secured. This
DXpedition qualified for
the IOTA Award, with
reference EU045, for
the Italian Island Award
with reference LT-001
and also for the Italian
Summer Activity 2010.
The DXpedition was par-
tially sponsored by Budd,
W3FF, and his outstand-

to the sea’s sparkling deep blue water
where waves crash on the rocky shore.

Ponza

The pastel-colored buildings on the
island are built on the inland side for pro-
tection from the strong winds, so the
view from the gentle rock of the ferry is
natural and rugged. The island itself is
mountainous, being the remains of an
ancient caldera (volcanic crater), and the
shape is long and narrow. The group
secured a location at the top side of the
high mountain. It took several trips up
steep steps to get the equipment to the
DXpedition location. Looking off in the

Giovanni Gasparri, IZOPSA, putting another station in the
Ponza log.

James Vano,
KB@MZF,
attempting a
satellite contact
with the Arrow
handheld antenna.

James Vano, KBOMZF,
showing off his Ponza Island
team member certificate.

Ponza Island
DXpediton
Results

Coverage of the
DXpedition, which ran
from August 1-8, 2010,

can also be found on the
QRZ.com
website — search for
IB@Y. Additional cover-
age can be found at vari-
ous locations on the web,
including DX World
(dx-world.net).




80-2 meters using CW, SSB and the digital
modes. A multiband dipole was set up and
the first contact for the group was made at
1727 local time on 40 meters with DK7IA.

On the Air and the “Tube”

The late setup due to travel delays,
antenna issues and problems all week long
with the propagation affected the bottom line
contact numbers. One side of the location
backed up to the mountainside, contribut-
ing to the issues. But nothing could dampen
the fun and fellowship. The food and ltalian
hospitality made everything extraordinarily
wonderful.

The multilingual Giovanni, also the QSL
manager for IB@Y, is an extremely effi-
cient and talented operator. He obtained his
license only in March 2009 and his speed
and ease of operating contrast with his short
amateur experience. It was a pleasure to
listen and watch as he continuously made
contact after contact, pulling call signs out
of the often severe static and hash, efficiently
recording and detecting calls from over 57
countries. Apparently in addition to his radio
talent, he is also an apt cinematographer. He
created and posted a YouTube video about
the trip that can be found at www.youtube.
com/watch?v=iAOL e05B3WE.

My husband, arriving on Ponza on his
60th birthday, thoroughly enjoyed working
the HF station and he introduced the group to
the use of an Arrow handheld antenna/trans-
ceiver combination for satellite operations.
Researching satellite passes he attempted
contacts, even monitoring the orbit of the
space station. The satellite station was also
used in a boat traveling around the jagged
rock formations jutting out into the sea.

Edmondo, organizer and enthusiast, and
man with a vision, managed every aspect
of the excursion. Not only did he spend
many hours organizing and setting up the
DXpedition details, he spent countless hours
before the trip conversing with James on
Skype, by e-mail and over the telephone
about Italy. An amazingly intelligent opera-
tor with the energy of 10 young men, he
resourcefully contributed to the contact
numbers working the stations quickly and
efficiently.

Edmondo and his wife Laura, VA3LIA,
celebrated their first anniversary during the
trip to Ponza. Laura is also a multilingual
operator. Between cooking for the crew,
spending time with her Canadian friends
Lois and Diana and patiently teaching some
Italian to my 12 year old daughter, she
likewise assisted in making DXpedition
contacts.

Others joined the group in Ponza and
were soon helping to set up the site. In fact,
upon meeting everyone we had an instant
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Edmondo Conetta, VA3ITA, sports his
Ponza Island DXpedition T-shirt.

feeling of friendship and family. The proj-
ect was supported by many people. Other
land support included VA3TEP, 1Z@OVY,
1Z@PGJ, IK@ITC, 1Z8QYW and 10OCD.
Also, we must not fail to mention another
terrific new friend, Antonio, 1Z@QYH, who
was our guide in driving around Sora and
also an active participant and supporter of
the DXpedition.

A Short Visit with
Long-lasting Memories

Although our stay in Ponza was brief,
it has created a lifetime of memories and
long lasting friendship with fellow Amateur
Radio operators. No matter where you live,
or where you are going, there are friendly
contacts to be made. The group is already
thinking about the next DXpedition. With
ham radio and Italian friends you are sure to
be welcomed and treated like family. Listen
for the Italia Zero DX Group.

Photos courtesy Ruth Vano, KB@USC.

Ruth Vano, KBAUSC, an ARRL member, is an
attorney who has been in private general prac-
tice for 24 years. She obtained her Amateur
Radio license in 1995. Ruth has taken part in
storm spotter certification with the Johnson
County Emergency Communication Services,
Inc and is a member of the Santa Fe Trail
Amateur Radio Club. Ruth volunteers as coun-
sel for these two organizations. She is also a
member of the area CERT program. She has
two Yaesu FT-7900R U/VHF transceivers, one
for her vehicle and one for a base station. She
enjoys EchoLink operation. Ruth can be
reached at 11713 Hardy St, Overland Park,
KS 66210, kbOusc@arr|.net.
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WE BE BIG

QA new book from a couple of New York Times
bestselling authors who are also nationally syn-
dicated broadcast personalities offers readers
unprecedented exposure to Amateur Radio. We Be
Big is the autobiography of Rick Burgess and Bill
“Bubba” Bussey, KJ4JJ, whose morning radio
show is heard in over 50 cities across America as
well as on XM satellite radio. Bussey is a long-
time active ham radio operator who cites Amateur
Radio as one influence that led to a career in
broadcast engineering, ownership and on-the-air
success. Bussey often discusses Amateur Radio
on the show. Additionally, the book was co-writ-
ten with the help of national-bestselling author
Don Keith, N4KC. It is available from Amazon
and other booksellers.

| would like to get in touch with...
Ohams who currently or have ever worked for
Tektronix Inc or its subsidiaries. 1 am working
on a history project (see www.vintagetek.org).
— Don Tucker, W7WLL, w7wll@arr|.net

Qany radio operators who assisted — or have
knowledge of — weather observers at remote
sites or airfields in Maine, Canada, Greenland,
Iceland or Scotland during WW II. An interview
will help me write a history for the North Atlantic
Flyway Route, the system that guided thousands
of combat crews in new planes to Great Britain.
— John T. Gaffey (ex-W6SMC and former Route
pilot), 949-786-2313 or JT G7862313@aol.com.

Ohome call information on old Okinawa calls
KR6CF, CI, EJ, FG, IB, JG, KS, LL, MU, TX or
ZZ.— Don Tucker, W7WLL, w7wll@arr|.net

e e 00 0000000000000 00 00

MARTIN HYDE, VA7HYD/AE5SNP

Do you know the way to...RFI? No one

in VA7HYD’s home town of Maple Ridge,
British Columbia has any trouble sniffing
it out!



HAPPENINGS

Radio Amateurs in Japan Keep Providing
Communications Support in Earthquakes’ Aftermath

COURTESY HEINZ-JOSEF LUCKING

Amateur Radio operators became in-
volved in the rescue effort soon after the
March 11 9.0 earthquake and devastating
tsunami — now known as Higashi Nihon
Daishinsai or The Eastern Japan Great
Earthquake Disaster — that hit Japan, and
that effort continues nearly two months later.
“In the early stage following the earthquake
and tsunami, several radio amateurs were
able to activate their stations with car bat-
teries or small engine generators, despite
the electric power outages,” IARU Region 3
Secretary Ken Yamamoto, JA1CJP, told the
ARRL. “They transmitted rescue requests
and information on the disaster situation —
including refugee centers and their needs —
and the availability of basic infrastructures,
such as electricity, water and gas supplies.”
After the earthquake and tsunami, there was
no electricity, water or gas service in many
of the affected areas.

In his report to the ARRL, Yamamoto said
that the Japan Amateur Radio League (JARL)
quickly activated JA1RL, its headquarters
station in Tokyo, to assist in the rescue ef-
fort. With the help of many other amateurs,
it also activated its regional headquarters
station JA3RL in Osaka to communicate
with amateurs in the areas devastated by the
tsunami, including its Tohoku headquarters
station JA7RL in Sendai. “The communica-
tions were mostly on the 7 MHz band in
daytime and the 3.5 MHz band at night,”
Yamamoto explained. “Short range com-
munications were also made on the 144 and
430 MHz bands. The information gathered
through Amateur Radio communications
was reported to the rescue and disaster relief
organizations for their appropriate deploy-
ment. Some other amateurs accepted health-
and-welfare inquiries from the [impacted]
areas and then posted the information on
the Internet.”

Japan’s Ministry of Internal Affairs and
Communications — that country’s equivalent
of the FCC — approved the use of an ad-
ditional 300 UHF/VHF transceivers in the
affected areas.

With gasoline and natural gas in short
supply, Yamamoto said that the fuel short-
age was “a very serious problem in the cold
climate. Calls for fuel were received over

radio from many disaster areas, but delivery
remained very difficult at least for the first
week as the access roads were hacked up ev-
erywhere. Several days later, some Amateur
Radio clubs reached the affected areas with
their radio equipment and established com-
munications for supporting disaster relief.”

Yamamoto told the ARRL that several
radio equipment manufacturers offered “hun-
dreds of VHF/UHF transceivers to JARL for
the use at refugee centers and local disaster
relief centers. These transceivers should help
to establish mutual communications between
refugee and disaster relief centers, and to
facilitate smooth and appropriate delivery
of disaster relief goods.”

As of April 19, more than 800 aftershocks

AMATEURS ASSIST
WITH OCEAN RESCUE

At 10:04 AM PDT (1704 UTC) on
March 21, Rex Weinheimer, KC5AGO, of
Stonewall, Texas — a member of Maritime
Mobile Service Net (MMSN) — heard and
responded to a weak and broken MAY DAY
call. The call was from the sailing vessel
Gloria Jean, a 30 foot sailboat that was in
the Pacific Ocean about 120 miles west of

This map shows
the March 11
earthquake and

its associated
aftershocks
through March 14,
2011 at 11:20 PM
JST.The size

of the circles

is a function of
magnitude and the
color indicates the
date: March 11,
light green;

March 12, yellow;
March 13, orange,
and March 14, red.

of magnitude 4.5 or greater have occurred
since the initial quake. United States Geologi-
cal Survey (USGS) Director Marcia McNutt
explained in a television interview with CBS
News on March 12 that aftershocks follow
Omori’s Law: “There are aftershocks on Day
One, half as many aftershocks on Day Two
and one-third as many aftershocks on Day
Three. It keeps going on for literally years
afterwards. The largest aftershock from an 8.9
earthquake will be a 7.8 earthquake. It will ta-
per off in time, but this could go on for years.”
As of noon JST on April 12 (0300 UTC),
Japan’s National Police Agency announced
that more than 13,000 people have been killed
and nearly 15,000 people have been reported
missing in the earthquake and tsunami.

Ensenada, Mexico. Weinheimer heard the
distress call on 14.300 MHz, a frequency
monitored by the MMSN.

MMSN Net Controller Lee Langford,
KG4DZN, told the ARRL that through the
combined efforts of several net stations, the
net was able to ascertain the situation and
the position of the stricken vessel. MMSN
operators contacted both the US and Mexican
Coast Guards and both services deployed

S. Khrystyne Keane, KISFA ¢ ARRL News Editor

¢ Kkisfa@arrl.org
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FCC News

4FCC Completely Overhauls Website: The Federal Communications '

Commission has announced that it has launched a complete overhaul of its website. Ac-
cording to an April 6 press release from the FCC, the new website is “architected with a
more intuitive user experience and the addition of Web 2.0 technologies, improving and
simplifying the FCC.gov experience for consumers, government, public safety agencies
and the business community.” This is the first major update to the Commission’s website
in 10 years. The press release explained that the new FCC website is built using web ser-
vices — a series of standards employed across many of the web’s most popular sites. These
standards empower citizen developers to build off the new FCC site in innovative ways:
“By building the new site using an open source, cloud-hosted and scalable architecture, the
FCC has leveraged modern tools as a long-term cost-saving strategy, lowering the barriers
to future development and innovation among other public and private sector websites.”

Find the new website at http://beta.fcc.gov.

assets to the scene. The US Coast Guard
(USCQG) dispatched an MH-60 Jayhawk heli-
copter from San Diego and a C-130 Hercules
plane from Sacramento. According to the
USCG, the Gloria Jean had no propulsion,
food, water or safety equipment.

“The sailing vessel Estarma—an MMSN
net participant — changed course to assist the
crippled Gloria Jean and provided informa-
tion on scene,” Langford told the ARRL. A
USCG rescue swimmer was lowered from
the helicopter as it hovered near the disabled
sailboat. The 77 year old sailor and his dog
were hoisted aboard the helicopter at 2:50
(PDT) that afternoon.

“It was about 15- to 18-foot seas, with the
boat dead in the water,” Coast Guard Aviation
Survival Technician Mike Linehan told San
Diego television station KGTV. “The waves
were pushing it away from me as | was trying
to get to it. It was challenging swimming to
the boat. It was really hard to talk to him at
first. We found out later that he didn’t have
his hearing aids in.”

The sailor told USCG personnel that he
had been stranded for days and that he was
on his way to Tahiti. He was running low on
food, water and safety supplies. “The boat was
unable to sail,” said USCG Lieutenant Com-

USCG SECOND CLASS PETTY OFFICER HENRY G. DUNPHY
L]

A sailor and his dog were rescued off

the coast of Ensenada, Mexico, after a
ham in Texas heard his distress call on
14.300 MHz. In this USCG photo, he is
pictured safely aboard a USCG helicopter
with USCG Petty Officer Second Class
James Johnson.
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mander Chip Lewin. “The sails were ripped
and the master and his dog were sitting inside.”

Langford offered his thanks to all the
Amateur Radio operators “who assisted
with relays and patiently provided a clear
frequency. Without them, this rescue would
not have been possible.”

“It’s truly is a wonderful thing to be able
to help anyone in need. Amateur Radio is
based on service,” Weinheimer said.

The Maritime Mobile Service Net mission
is handling traffic from maritime mobiles
and deployed service personnel overseas.
MMSN operates on 14.300 MHz USB — a
recognized Center of Activity frequency —
with its sister nets Intercontinental Traffic
Net and Pacific Seafarer’s Net.

NCVEC DELETES QUESTION FROM
AMATEUR EXTRA QUESTION POOL

Due to the FCC revising the rules con-
cerning Spread Spectrum, the Question Pool
Committee of the National Council of Vol-
unteer Examiner Coordinators (NCVEC) has
decided to delete a question from the Ama-
teur Extra class question pool. According to
QPC Chairman Rol Anders, K3RA, as of
April 29 — when the new Spread Spectrum
rule change goes into effect — the answer to
question E1F13 in the Amateur Extra class
question pool will no longer be correct.

In March 2011, the FCC — acting upon
a 2006 Petition for Rulemaking filed by the
ARRL — eliminated the requirement that
amateur stations transmitting Spread Spec-
trum use Automatic Power Control (APC)
to reduce transmitter power. At the same
time, the Commission reduced the maximum
power of a Spread Spectrum emission from
100 to 10 W PEP.

The current Amateur Extra class question
pool is effective through June 30, 2012.

ARRL CHANGES PROVIDERS FOR
EQUIPMENT PROTECTION, CLUB
LIABILITY INSURANCE PLANS

On May 1, the ARRL began a new
partnership to provide its ARRL-sponsored

Equipment Insurance and Club Liability
Insurance plans. The League has signed an
agreement with Hays Affinity Group to serve
as the program administrator to provide
equipment insurance to its members who
choose to elect coverage. In addition, Hays
will also provide club liability insurance
to ARRL Affiliated Clubs for those clubs
that wish to take advantage of that program.
Hays replaces Marsh Affinity Group Ser-
vices as the program’s administrator and
will be introducing new policies for both
plans, underwritten by the Hanover Insur-
ance Company.

Not only is equipment protection cover-
age through Hays Affinity Group slightly
less expensive than with Marsh, it’s easier
to enroll in the plans. You can sign up
online at www.arrlinsurance.com and
even schedule your equipment online, too.
With Hays Affinity Group, you can have
all your radio equipment covered, even the
computers, hard drives and printers in your
shack. You can also elect to have coverage
for your towers and antennas, up to $15,000
replacement cost. All losses are settled on
the replacement cost value you have stated
for your equipment. In addition, any newly
acquired equipment during the policy term,
up to a value of $2000, will be covered until
your next policy renewal. All this — and
more — with only a $50 deductible.

Be assured that if you currently have
equipment or club liability insurance pro-
vided through Marsh Affinity Group, your
coverage will continue through the end of
your current policy. But keep in mind that
when your policy expires, your coverage
will not automatically be switched over to
Hays. You will need to enroll with Hays to
continue coverage under an ARRL sponsored
plan. If you wish to switch to either of the
new insurance policies now, you will have
to cancel your policy with Marsh and sign
up with Hays, or wait until your policy with
Marsh is due for renewal and then sign up
with Hays for coverage. If you choose to
cancel with Marsh before renewal, you will
receive a pro-rated refund of any unused
premium fees you have paid.

The ARRL has been providing opportuni-
ties for equipment insurance to its members
for more than 25 years. By choosing to let
Hays Affinity Group cover your equipment,
you are helping to support the ARRL; a
portion of each premium comes back to the
League to help fund programs that enable
you to enjoy your on-air privileges.

NEW MARS ROVER TO
FEATURE MORSE CODE

As the Jet Propulsion Laboratory (JPL)
builds the next Mars rover — this one is
named Curiosity — to deploy to the red
planet in the fall of 2011, they’re having
a little fun with it. Back in 2007 when the



Curiosity team was putting together the rover,
its wheel cleats had a raised pattern with the
letters JPL, leaving a little stamp of the rover’s
birthplace everywhere it rolled. “At the time,
| asked whether the real rover would have
those wheels, and they said, no, they weren’t
going to get to advertise JPL with each turn
of each of the rover’s six wheels; the real
rover would have some other pattern,” said
Emily Lakdawalla of The Planetary Society
in her blog. Lakdawalla is the organization’s
Science and Technology Coordinator.

Lakdawalla said that there is nothing
special about the shapes of the markers in
Opportunity’s wheels; they are just square
holes through the wheels through which
the wheels were bolted to the lander during
cruise and landing. Opportunity is the name
of the rover that went to Mars back in 2003.
“But Curiosity didn’t need holes in its wheels
for attaching to any lander — there isn’t one.
So the engineers got to make the markers in
any shape they wanted to.”

But in March 2011, she saw a video of
the rover as it is today: “I had to chuckle
at those ‘visual odometry markers’ [on its
tires]. Before | explain why, I’ll point out
that they really are useful things to have in
rover wheels. The repeating pattern of the
‘visual odometry markers’...makes it fairly
easy for both the rover and human operators
to determine visually how far the rover has
roved using rear-view imagery.”

So what pattern did JPL choose to put on
Curiosity’s wheels? One that Lakdawalla
called *“very amusing. The holes are in a
pattern of short squares and longer rect-
angles — almost like dots and dashes. Morse
code.” And what does it spell out in Morse
code? JPL.

According to JPL, Curiosity is about the
size of a small SUV — 10 feet long (not
including the arm), 9 feet wide and 7 feet
tall — or about the height of a basketball
player —and weighs 2000 pounds. It features
a geology lab, rocker-bogie suspension, a
rock-vaporizing laser and lots of cameras.
Curiosity will search areas of Mars for past

NASA/JPL

The tires on the new Mars rover — set to
launch in November or December 2011 —
will display the letters JPL in Morse code.

or present conditions favorable for life and
for conditions capable of preserving a record
of life. It is set to launch between Novem-

Canaveral, Florida and will arrive on Mars
between August 6 and 20, 2012. The prime
mission will last one Mars year, or about 23

ber 25 and December 18, 2011 from Cape  Earth months.

TWO ASTRONAUTS GET THEIR HAM TICKETS

Even though they aren’t scheduled to go to the International
Space Station until 2013, two astronauts — Chris Cassidy and
Luca Parmitano — are now licensed amateurs. Cassidy, who re-
ceived the call sign KF5KDR, is scheduled to head to the ISS in
March 2013 as part of Expedition 35. Parmitano, who is KF5KDP,
goes up two months later in May, as part of Expedition 36.

“Our aim is to have at least one crew member licensed and
trained in on-air protocol, who is excited about ham radio and
the Amateur Radio on the International Space Station program
(ARISS), per expedition,” explained ARRL ARISS Program
Manager Rosalie White, KISTO. NASA ISS Ham Radio Project
Coordinator Kenneth Ransom, N5VHO, told the ARRL that both
Cassidy and Parmitano are “excited and interested in the educa-
tional aspects of Amateur Radio on board the ISS.”

Currently, there are three Russian cosmonauts, two US as-
tronauts — Ronald Garan, KF5GPO, and Catherine Coleman,
KC5ZTH — and one Italian astronaut on board the 1SS as part of
Expedition 28. Alexander Kaleri, USBMIR, and Oleg Skripochka,
RN3FU are Russian; Paolo Nespoli, IZ@JPA, is from Italy. In late
June 2011, a new crew — Expedition 29 — reports to the ISS:
Michael Fossum, KF5AQG; Sergei Volkov, RU3DIS, and Satoshi
Furukawa, KESDAW. This crew will join Coleman, Nespoli and
Dimitri Kondratyev. According to the ISS schedule, at least three
hams will be on board the ISS simultaneously through the end
of 2012.

Ransom told the ARRL that he is especially excited about
Expedition 29. “Mike Fossum is a Scoutmaster with a Boy Scout
troop here in Houston,” he said. “We are hoping that he will be
active making Amateur Radio contacts with Scouts all around the

NASA

Chris Cassidy,
KF5KDR

ESA

Luca Parmitano,
KF5KDP

world while on the ISS. The World Scout Jamboree is in Sweden this year in July and
August, and Jamboree on the Air (JOTA) is near the end of his mission. Hopefully, he
will be available for both events, giving Scouts an exciting QSO from space.”

®Thormod Bge, LA70OF (SK): Thormod “Tom” Bge, LA7OF, of Horten, Norway,
passed away on March 21. He was 71. Bge was President of the Norsk Radio Relae Liga

(NRRL), Norway’s IARU Member-
Society. Bge actively worked for the
Amateur Radio cause throughout his
adult life in both a private and profes-
sional capacity. For many years, he
worked on spectrum management mat-
ters with the Norwegian administration,
was extremely active in CEPT and ITU
forums and served as Director of the
European Radiocommunications Office
in Copenhagen from 1998-2006. ARRL
Chief Executive Officer David Sumner,
K1ZZ, remembered Bge fondly: “Tom
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1# - ]
l .
— 1 {
[ Lk

DAVID SUMNER, K1ZZ

was the spokesman for Norway in Com-
mittee 5, which was responsible for all
frequency allocations — and | do mean
all, as the entire radio spectrum was un-

Tom Bge, LA7OF, and his wife Brit in
Switzerland during the 2005 IARU
Region 1 Conference.

der review at WARC-79. Norway was an outstanding supporter of Amateur Radio at the
conference, and Tom was recognized as the ‘most valuable delegate” by the IARU team.”
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+ Emergency Communications
READY m RESPONSIVE B RESILIENT

Incident Command System at Field Day

Jim Aylward, KC8PD
EC, Portage County, Ohio
kc8pd@arrl.net

Across the nation, hams who want to
remain active in emergency communication
services are being required by state and local
emergency management agencies to obtain
training on the National Incident Manage-
ment System (NIMS) and the Incident Com-
mand System (ICS). The reason is simple, the
staff and volunteers for those agencies must
meet these requirements or the agency may
lose federal funding opportunities. The “Five-
Year NIMS Training Plan,” which explains
more about this is available online.!

At a minimum, Emcomm volunteers
should complete the following courses: ICS-
100, Introduction to the Incident Command
System; 1CS-200, ICS for Single Resources
and Initial Action Incidents; 1CS-700, Na-
tional Incident Management System (NIMS),
An Introduction; and 1CS-800, National
Response Plan (NRF), An Introduction. All
of these courses are available online for free
from FEMA’s Emergency Management Insti-
tute.2 Many other online classes can be found
there and they are all worthwhile.

Many of you may have already completed
these courses, although there has been a fair
amount of grumbling from hams who are
unhappy at having to complete training on
topics that have little to do with emergency
communications in general or Amateur Radio
in particular. But those who kept an open
mind learned a good deal about both NIMS
and, more importantly, the ICS. If we want to
be involved in providing supportive services
for disaster relief and other incidents we need
to understand the basic operational concepts,
the same as all the other public and private
participants who will be involved.

The essence of the ICS is that everyone
— governmental and tribal agencies, private
sector and nongovernmental organizations
— work together using a common set of op-
erating principles and terminology. No matter
where we go or who we work with we should

lwww.fema.gov/emergency/nims/NIMS
TrainingCourses.shtm
2training.fema.gov/EMI

be able to understand how the operation is
being managed and where we fit into it.

That is about as briefly as NIMS and ICS
can be summarized. Unfortunately, that is
also all that a lot of people who have taken
the ICS/NIMS training remember about it.
Why? Most likely because, in order to satisfy
the training requirement, they quickly worked
their way through the online courses that
provide a wealth of information but offer only
minimal interaction or other reinforcement
of the material and since then have had no
chance to apply what they studied.

You get your certificate and then promptly
begin forgetting what you just learned. This
is not unique to ICS and NIMS. Spend time
learning any complex material and if you
don’t have a practical way to put it to use it
will slip from your memory fairly quickly.
Ask any of us who learned Morse code for a
license upgrade and never got into the habit
of using CW.

So, you ask, what can hams do to make the
ICS any easier to understand or remember?
Simple: put it to use.

ICS Basics

NIMS training teaches us that the ICS can
be used for both incidents and events. Inci-

dents are those unexpected occurrences that
require immediate response actions through
an ICS organization. On the other hand,
events are future activities that will include
the activation of an ICS organization.

Field Day, of course, is an event. It doesn’t
come up unexpectedly, though if you don’t
plan for it, it may seem that way. In fact, as
an annual event, not only do we have a year
to plan for the next one but we can apply the
lessons learned each year to enhance and
improve our plans for the following year. So
let’s take a look at how neatly your Field Day
operation can fit the template of an ICS event.

Figure 1 shows the basic ICS organiza-
tional chart. At the top is the Incident Com-
mander (IC) and directly below the IC are the
members of the Command Staff: the Public
Information Officer (P10), Safety Officer
(SO) and Liaison Officer (LO). The General
Staff consists of four different Section Chiefs:
Operations, Logistics, Planning and Finance.

Their tasks are largely self-explanatory.
The IC has responsibility for the overall
operation. The PIO manages communica-
tions with the community at large as well as
ensuring a dissemination of mission-oriented
information to the staff. The SO is primarily
responsible for monitoring issues related to

QS1106-Pubsrvol
Incident
Command
Public Information

Figure 1 —This is a Officer
block diagram giving
an overview of the ICS Command Staff:
structure. ) | Provide information, safety,

Safety Officer and liaison services for the

entire organization.
Liaison Officer |——
Operations Planning Logistics Finance/Admin General Staff:
Section Section Section Section Delegated functional
responsibilities.

Steve Ewald, WV1X ¢ Public Service Specialist

¢ sewald@arrl.org
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operational safety, including, in particular,
the health and safety of all staff. The LO is
the point of contact for all other agencies and
organizations.

For the General Staff, the Finance section
is responsible for matters such as budgeting,
recordkeeping and fiscal matters. Planning
is responsible for collecting, evaluating and
disseminating information about the event to
other Command and General staff, as well as
drafting operational plans and alternatives.

Logistics must provide facilities, services,
materials and other resources in support of
the event activities as well as assisting with
the preparation of Incident Action Plans
(1AP). Operations probably has the greatest
challenges since that section must supervise
all of the elements of the operation that are
part of the 1AP.

In order to facilitate their efforts, Logis-
tics may be divided into Service or Support
Branches, each of which may be composed
of separate Units. Operations may also be
divided into Branches, which may then be
subdivided into Divisions or Groups, as well
as Task Forces (multiple specialties) or Strike
Teams (single specialty) Units.

Important to the overall operation are the
concepts of Unity of Command and Span of
Control. Those mean that each individual
only has one supervisor and each supervisor
has no more than five to seven people to su-
pervise. The whole organization can be scaled
up or down depending on the size of the event.
In other words, for a small event one person
could be the entire Planning Section. On the
other hand, for a larger or expanding event
supporting personnel can be added to assist
any position.

Field Day

So how might we use all this for Field
Day? Starting at the top, the IC is your Field
Day Chairperson. That should be fairly ob-
vious. The same for your PIO who will be
handling all of the pre-event publicity as well
as a public information table at your Field
Day site. Remember, there are bonus points
for both of those.

If you haven’t used an SO before you
have been missing a crucial participant. The
SO can identify risks before they happen as
well as the unforeseen ones that crop up on
site. A LO can be very helpful to coordinate
with public officials (remember those bonus
points), safety forces, etc.

Your Finance section can establish a
budget for the event, determine if extra funds
are needed and recommend the ways to raise
them, manage and document all receipts and
expenditures and provide a report on the
overall cost. The Planning Section has the
important task of developing the IAP, that is,
your Field Day plan. The IAP will cover top-
ics such as location, entry category, set up and
teardown strategies, tracking resources such

as loggers and operators and so on. Planning
staff can examine your group’s previous Field
Day efforts as well as those of other clubs
in order to gather all necessary information.

One of the first responsibilities of Lo-
gistics is letting Planning know whether
the planned for resources will actually be
available or not. If, for example, Logistics
reports that a Field Day site is unavailable
or that only four antennas can be located,
Planning needs to shift gears. Logistics also
needs to coordinate those important meals,
snacks and coffee for the Field Day crew,
handle on-site communications, provide for
first aid, maintain site security and ensure
that all other supplies and equipment will be
available when and as needed. Logistics also
schedules all volunteers.

In addition to Logistics, Operations is
the other section that makes things happen.
Operations can have a Staging Area Manager
who keeps track of all resources, both staff
and equipment, as they arrive. A Branch
could be set up for Station Operations, with
separate Divisions or Groups for each station,
for example, GOTA, 20 meters, digital, etc.
Separate Branches could be responsible say
for antennas or power generation and distribu-
tion. Of course, Operations will also need to
make arrangements for set up and teardown,
in other words both the activation/deployment
and the deactivation and demobilization for
the entire event.

Your Field Day weekend can begin with
an initial briefing and review of the IAP and
then be divided into Operational Periods of,
for instance, 6 or 8 hours. At the end of each
period the Command and General staff can
conduct a review of the operation, change the
IAP if necessary and relief personnel can be
briefed before staff changes occur.

After Field Day an After Action Review
can be conducted. From that, both an After
Action Report and an Improvement Plan
can be developed as you begin planning for
next year.

Try It Out

The heart of all this is a division of labor
with clear lines of authority. No one gets stuck
doing everything and all tasks are assigned.
You know what you are to do and who you
report to. If more help is needed, the system
has the flexibility to add or shift personnel.
What doesn’t work this year can be changed
for next year. And most importantly, these
concepts can be applied whether you have
two participants or 50.

Plenty of ICS resources including forms
are available online and a convenient pocket-
size NIMS Incident Command System Field
Guide is also available for easy reference.?

Give it a try. You will be amazed at how

3Available from Informed Publishing,
www.InformedGuides.com

quickly the ICS makes sense to you and how
easily you can incorporate it into Field Day as
well as public service events. Your knowledge
of the ICS will be crucial to your intelligent
interaction with your local and regional emer-
gency managers and first responders.

NTS DISCUSSED IN WHITE PAPER
Richard Webb, NF5B

Chair, NTS Central Area Staff
nfSb@arrl.org

The ARRL Programs and Services Com-
mittee of the ARRL Board of Directors re-
quested a response from the National Traffic
System (NTS) regarding its ability to provide
emergency communications circuits and
related capabilities. The NTS publicized the
work that had been ongoing for quite some
time by the NTS Winlink committee. This
has resulted in some new concepts in digital
communication that are being proposed and
introduced as a revised “Chapter 6” of the
“NTS Methods and Practices Guidelines,”
Appendix B of the ARRL Public Service
Communications Manual (www.arrl.org/
public-service-communications-manual).

The proposed revised “Chapter 6” is avail-
able for reading at wx4j.com/mpg6_ntsd_
radioemail.htm.

In an effort to provide further input, |
drafted and submitted a white paper on NTS
manual operations that focused on future
challenges and opportunities. | submitted this
white paper to the Subcommittee on the Field
Organization of the Programs and Services
Committee in late 2010.

I encourage you to read the white paper
and provide comments. It can be downloaded
from www.wpusa.dynip.com/files/fdist/
hamnews/ntsfutur.zip or ftp.wpusa.dynip.
com/pub/fdist/hamnews/ntsfutur.zip.

You’ll need WinZip or its equivalent to
extract the text document within, but any
word processor or text file viewer should be
able to read it.

Central Florida D-Star

Academy

The Central Florida D-STAR
Academy will be held on July 30,
2011 in Mount Dora, Florida. There
will be an informal gathering on
Friday night and the Academy will
run from 0800 to 1730 EDT on
Saturday with lunch served on-site.
Learn about D-STAR: what it is,
programming, linking, high and low
speed data, ID-1 and D-RATS. For
information go to www.cfldsg.org;
contact Ed Biederwolf, WOCHA, at
ed@w9cha.com, or see the July
issue of QST.
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OP-ED

New Project, New Interest, New Discoveries

Steve Stronczek, WA91DZ

There certainly have been changes in
communications technology. Being first li-
censed in 1963 and having operated through
a number of sunspot cycles, built lots of
equipment and toiled as an electronics en-
gineer, | am sensitive to new developments
and new ways of doing things. | may be a
bit slow to accept the changes sometimes,
but I am certainly inquisitive and willingly
accept proven positive changes.

[t Can’t Work, But It Does

In thumbing through The ARRL Hand-
book I once again looked at the direct con-
version (DC) receiver theory and construc-
tion projects. One paragraph in particular
caught my eye, stating that superheterodyne
receivers of the ’70s are far superior to those
of the *30s and the same holds true for DC
receivers. That statement struck a chord
with me as | started out with an RME 45
receiver, then a Collins 51S-1 receiver and
now modern transceivers. The new stuff
certainly outperforms the old RME.

I had been quite curious about these
“newfangled” DC receivers. How could
a receiver without any “front end,” that
actually had loss in its toroid transformers,
broadband filter networks and diode ring
mixer(s), hear anything at all. Further, all
the gain is in the audio amplifiers, not the
distributed-gain filters commonly used.
Finally, it has a potentiometer from the
antenna terminal to ground to divide down
the antenna input signal — sacrilege!

From there it was on to study DC receiver
theory, read some Mini-Circuits specifica-
tion sheets and bone up on quadrature hybrid
phase shifters, 1-Q theory, etc. Thumbing
through the Handbook again, | chose Rick
Campbell’s 1-Q Binaural Weekender proj-
ect.! | ordered some parts, etched the PC
boards, stuffed them, built and calibrated
a nice shielded VFO with sloooow tuning.
For me, home building is where the real fun
is and | get lots of satisfaction and pleasure
from planning, building and completing a
project.

I finally made the last solder connection,

1R. Campbell, KK7B, “A Binaural I-Q Receiver,’
QST, Mar 1999, pp 44-48. Also available
as a Supplemental File on the 2011 ARRL
Handbook for Radio Communications CD,
chapter 12, “Binaural I-Q Receiver Project.”
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tightened the last screw, checked my instal-
lation of the old Jackson Brothers tuning
drive | scrounged out of the junk box and
then the apprehension set in. | checked each
and every connection and PC trace for ac-
curacy, parts placement and battery polarity.
I felt the tuning action while thinking to
myself: “Well, | sure hope this was not a
big waste of time building a receiver without
any front end and no real tuned circuits.” |
hooked up the antenna, plugged in the David
Clark headset and turned the unit on.

“ For me, homebuilding is
wherethereal funisand | get
lots of satisfaction and pleasure

from planning, building and
completing a project.”

Wow, | was just astonished! | could not
believe my ears. | was amazed at how well
it heard. Even with a 1 kQ potentiometer
from the antenna to ground, turned almost
all the way down. | heard less noise but the
signals were still there. How does this thing
hear like that with no gain in the front end?
And the binaural mode, well that was just
a giant kick. It sure is great to be building
again. | can’t wait to dream up a project
using this newfound technology.

Power Out Causes a Noise Rout

Earlier today the power went out. As |
waited, | cast a glance at the little battery-
powered I-Q receiver and thought 1’d see
what was on 40. | donned the headphones
and found 40 was hopping. There were lots
of CW and SSB signals and | was amazed at
how easy it was to tune one in. And then it
hit me that there was almost no noise across
the band. No “clumps” of raspy humming
noise, no big static crashes and the general
noise level was far less than usual.

I had read articles about power grid
generated noise but this was the first time
I really experienced it and had a ruler to
measure the difference. As | was listening
to a CW contact the grid returned and so
did the noise. The intelligibility was almost
totally gone on one station and the other was
certainly compromised but readable. Think-
ing back 50 years ago | didn’t remember
such high noise levels on the bands as we

find now. It makes 160 almost unusable at
times. Eighty isn’t much better. Seems like
there is work to do in cleaning up the grid.

All in all, building the 1-Q receiver has
rejuvenated my building interests and has
given me many hours of pleasure, both in
building the project, planning additional
projects, giving me motivation to improve
my antennas and using the new toys. What
a wonderful hobby this has been over my
whole lifetime.

Steve Stronczek, WA9IDZ, an ARRL
member, obtained his Novice license in 1963
receiving the call WN9IDZ. Later that year
he passed his General. Steve served in the
US Army during Vietnam. After the war he
obtained his Extra class license. Steve is an
avid homebrewer. His first homebrew receiver
was a 40 meter regenerative set he built from
a magazine article.

Steve has a BSEE degree and has worked in
the heavy truck, motor coach and locomotive
industry for 28 years. He is now retired and
living in the Smoky Mountains where he
operates a complete homebrew station with a
Collins S-Line for backup. He can be reached
at 229 Dark Hollow Rd N, Andersonville, TN
37705-1954, sstevecu@gmail.com.

Op-Ed Policy

The purpose of Op-Ed is to air member
viewpoints that may or may not be consis-
tent with current ARRL policy.

1) Contributions may be up to 900
words in length.

2) No payment will be made to
contributors.

3) Any factual assertions must be sup-
ported by references, which do not neces-
sarily have to be included in the body of
the article to be published.

4) Articles containing statements that
could be construed as libel or slander will
not be accepted.

5) The subject matter chosen must be
of general interest to radio amateurs, and
must be discussed in a way that will be
understandable to a significant portion of
the membership.

6) With the exception that the article
need not be consistent with League
policy, the article will be subject to the
usual 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 gst@arrl.org
(subject line Op-Ed).
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This Month in Contesting

JUNE: SPORADIC-E, FIELD DAY AND VHF!

As we roll into June, one of the finer
ionospheric events comes into play. I’'m
talking about sporadic-E propagation. Bands
that have been dormant for many months
(10, 6 and even 2 meters on occasion) sud-
denly burst to life with strong signals during
the warm summer months. Two signature
ARRL events occur in June, timed in part to
take advantage of these excellent openings.

Sporadic-E is caused by clouds of ion-
ized gas in the E layer of the
ionosphere. It’s difficult to predict
when these clouds will become
dense enough to allow radio
waves to be reflected (hence the
name “sporadic”). What is known
about sporadic-E is that it is typi-
cally strongest and most frequent
during the summer months. A
single-hop opening can allow
QSOs over roughly 500-1000
miles with very modest gear.

With this in mind, participating in the
ARRL June VHF QSO Party the weekend
of June 11-12, and Field Day on the week-
end of June 25-26, becomes a no-brainer.
The antennas for 6 and 10 meters are rela-
tively small, which is ideal for portable op-
erating. Both events cater to portable opera-
tions — the June VHF uses grid squares as
the multiplier, and Field Day is...well, when
you’re supposed to operate in the field.

The June VHF QSO Party is all about
grid squares. If you’re not familiar with
what a grid square is, you can look them up
on the ARRL website, www.arr|.org/grid-
sguares. You can operate the June VHF
QSO Party from your home, from a nearby
hilltop in a really rare grid square, or even as
a Rover, a station that operates in its vehicle
from more than one grid during the contest.
If the band opens up, the QSOs will come
and go very fast, so be ready! Six meters has
been sensational during this contest for the
past three years, so don’t miss out on some
excellent operating time.

In the May/June “Contesting 101”

“Following the sun.” Kirk, K4RO, discusses
basic propagation as it relates
to contesting. Contesting 101

can be found in the National Contest Journal, i«
published six times per year. For subscription

information, visit www.arrl.org/ncj.

There is an added incentive for operating
6 and 2 meters in Field Day this year: All
class A stations get a free VHF transmitter,
meaning they can operate a rig on HF and
a separate rig on 6 and 2 meters simultane-
ously and still enter as class 1A. This is a big,
big deal! Being able to operate on 6 and 2
meters during Field Day at the height of the
sporadic-E season means there are a lot of
free points to be had. Never operated 6 or 2
meters in Field Day before? Steve
Ford, WB8SIMY, and | wrote a
cheat sheet on how to maximize
your effort on VHF in Field Day.
It includes a lot of excellent infor-
mation such as where to call CQ
on 6 meters (not in the DX Win-
dow between 50.100 and 50.125
MHZ!), general ideas on anten-
nas, and how to use SSB and CW
on bands that most folks think
are for FM only. You can find our
Field Day VHF Operating Tips at www.arr|.
org/fieldday, under the “At a Glance” area.

The standard protocol for long-distance
QSOs on VHF bands means operators use
SSB or CW and a horizontally polarized an-
tenna. Antennas for 6 meters can be as sim-
ple as a homebrew wire dipole thrown into a
tree or to the side of a tower or other support;
they’re only 9.4 feet long and easy to build.
For the more adventurous, a 3 element Yagi
or a quad will provide gain and still have a
small footprint. Two meter Yagis can be quite
small; a 3 element Yagi can be made out of
almost anything and is about a square yard in
size. Longer antennas will provide you with
more gain, however. You can find several
commercially available 6 or 2 meter beams
or you can build one yourself with plans
from The ARRL Antenna Book. Ten meter
dipoles are only about 16.5 feet long and will
perform quite nicely up in a tree.

Lastly, don’t forget that all of the bands
where sporadic-E occurs are available to
Technician class licensees. If you’re a Tech,

I can’t encourage you enough to get on and
enjoy these bands and start making some
long-distance QSOs. June and sporadic-E
propagation go hand-in-hand, and with the
June VHF QSO Party and Field Day in the
mix, you have the opportunity to make some
great operating memories. Why sit on the
sidelines? Go have fun!

All Things Must Pass, Including TMIC

When | joined ARRL staff as Contest
Branch Manager, | was asked to write a
monthly column pertaining to contest-related
topics. | have done my best to shed light
on the joy and pleasures of contesting, ad-
dress some questions and encourage every
amateur to give Radiosport a try. It appears
some folks took notice; overall log submis-
sion for ARRL events is up by about 18%
since 2007, even at the bottom of the sunspot
cycle. That’s a lot of submitted logs!

Radiosport: The combination of radio and
sport. One definition of sport is “an athletic
activity requiring skill or physical prowess
and often of a competitive nature.” Another
is “diversion; recreation; pleasant pastime.”

I love contest pileups. I’ve won my share
of certificates and plaques, operated from
the Other Side of the Pileup numerous times,
and still the main focus for me is the fun, not
the competition. There are hundreds, perhaps
thousands, of contest operators better than
I am. But | question whether they have as
much fun as | do. However you approach
contesting (or Amateur Radio in general),
remember to keep it fun. Learn from oth-
ers. Try new things. Explore. Isn’t that what
Amateur Radio, at its core, is all about?

I’ve tried to focus my monthly column on
operating fun and enjoyment. For now, I’ve
said all I have to say, so I’m going to let the
column go. I’ll still be in the Contest Branch
every day churning out results, and I’ll still
be answering your questions and e-mail. |
hope you have learned something from my
column, and I hope that I’ll work you on the
air soon.

June 2011 W1AW Qualifying Runs

W1AW Qualifying Runs are 10 PM EDT Friday, June 3

(0200Z June 4) and 7 PM EDT (2300Z) Wednesday,
June 22. The West Coast Qualifying Run will be trans-
mitted by station KEKPH on 3581.5, 7047.5, 14047.5,
18097.5 and 21,067.5 kHz at 2 PM PDT (2100Z)
Saturday, June 11 (40-10 WPM). Unless indicated
otherwise, speeds are from 10-35 WPM.
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Results, 2010 ARRL November
Phone Sweepstakes

“My unbroken string of missing the Sweep remains intact!” — AL9A

of the leading events of the contest

season. Extreme weather on the West
Coast hampered many participants with power
outages and damaged antennas, but many still
found a way to get on the air. The rest of us
were undeterred by what we hope is only a
temporary hiatus in sunspot cycle 24. This
year, 1790 logs were submitted, reporting
over 600,000 QSOs. When you add in those
who did not submit a log you get a total of
4500 participants!

Evening, nighttime and early morning
conditions on the low bands were outstand-
ing, with 80 and 40 meters supporting equal
numbers of QSOs. Twenty meters continues
to be the daytime workhorse. Despite the
sunspots, the number of 15 meter QSOs was
down from last year. Ten meters showed

P hone Sweepstakes continues to be one

Steve London, N2IC

n2icarril@gmail.com

PRINGCIPAL
DS

AWAR
SPONSOR

@)
ICOM

some real improvement, however, with a solid
opening between the northeast USA and the
West Coast around noontime on Sunday as
you can see in the chart of QSOs made during
each hour of the contest.

To set a new record, you had to choose
your operating category carefully, and put
in a maximum effort. Only 6 new Division
records and 30 new Section records were set.

The Ever-Elusive Clean Sweep

With challenging conditions making
personal, Division and Section records a chal-
lenge, the “Clean Sweep” (working at least
one station in each of the 80 ARRL Sections)
becomes the goal for many participants. This
year 287 earned a Clean Sweep, an increase of
5 Sweeps over 2009. Another 132 operators
came so close — missing only one section.

Which sections were the toughest? This year
it was Puerto Rico (27 missed Sweeps), New-
foundland-Labrador (15 missed Sweeps), and
Northwest Territories (14 missed Sweeps).
For those of you still shaking your head, all
three of those sections were well represented
thanks to WP3US, NP4G, NP4A, NP3D,
NP3CW, VO1KVT, VO1TA, VO1HE,
VO1HP, VEBEV, VE8GER, VE8NSD and
VY1EI. Many thanks to those ops for making
their rare sections available. In the next tier
of uncommon sections the Pacific, Quebec,
Manitoba, and Mississippi sections were in
demand. See the chart “79 Multipliers —
Missed Sections” to see which were missed
by those who worked 79 sections.

Who was the first to earn a Clean Sweep
this year? That honor goes to the W6Y I Multi-
Op team, only 5 hours and 8 minutes into the

79 Multipliers - Missed Sections QS1106-SSB02
40000
30
35000 m10 m40
m15 D80
25 7 30000+ =20 0160
20 — 8 25000
%)
g < 20000+ | |
E 15 o
& 15000 | ‘ |
10 10000 |
5000+ . |
5 .
0 T T T T 1T ‘ T T ‘ 1 T 1T
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QS1106-SSA02 Time

Figure 1 — This chart shows which sections were the ones most
frequently absent from the logs of those who missed a Clean

Sweep by only one section.

Figure 2 —The ebb and flow of contacts on each band is clearly
shown in this graphic. Note the short opening on 10 meters

around mid-day Sunday — a good omen for next year!
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Affiliated Club Competition
Score Entries

Unlimited Category

Potomac Valley Radio Club
Northern California Contest Club
Society of Midwest Contesters

21,489,580 273
20,159,038 286
9,798,106 173

Yankee Clipper Contest Club 7,597,768 98
Tennessee Contest Group 4,556,898 58
Minnesota Wireless Assn 6,261,496 108
Florida Contest Group 4,097,928 62
Medium Category

Mad River Radio Club 3,531,598 40
Frankford Radio Club 3,488,752 45
Southern California Contest Club 3,298,500 46
Central Texas DX and Contest Club 2,922,760 27
Alabama Contest Group 2,860,704 44
Arizona Outlaws Contest Club 2,749,292 44
Western Washington DX Club 2,616,910 30
Grand Mesa Contesters of Colorado 2,616,660 30
North Texas Contest Club 2,000,432 19
Contest Club Ontario 1,901,498 38
South East Contest Club 1,781,992 21
Hudson Valley Contesters and DXers 1,638,914 25
Willamette Valley DX Club 1,293,746 19
Louisiana Contest Club 1,244,686 12
Maritime Contest Club 1,042,694 20
Rochester (NY) DX Assn 987,538 14
Kentucky Contest Group 947,124 11
CTRI Contest Group 857,518 14
Northern Rockies DX Association 855,750 6
Saskatchewan Contest Club 579,308 6
Oklahoma DX Assn 566,472 6
Allegheny Valley Radio Association 549,068 11
Contest Group Du Quebec 547,520 13
North Coast Contesters 520,728 8
BC DX Club 507,382 5
ORCA DX And Contest Club 492,978 7
Utah DX Assn 479,634 8
Central Oregon DX Club 460,858 5
Order of Boiled Owls of New York 449,804 7
Alberta Clippers 368,498 3
Missouri DX and Contest Club 309,352 4
East Coast Canada Contest Club 213,640 3
Motor City Radio Club 208,568 11
Western New York DX Assn 145,534 5
Mississippi Valley DX/Contest Club 109,300 3
Eastern lowa DX Assn 99,130 3
Carolina DX Association 51,912 5
Local Category

New Mexico Big River Contesters 1,286,004 10
lowa DX and Contest Club 712,172 7
Kansas City DX Club 677,504 7
Spokane DX Association 641,372 9
Delaware ARA (Ohio) 376,870 5
Contoocook Valley Radio Club 239,470 3
Lincoln ARC 234,916 6
Sterling Park ARC 226,962 10
Utah Contest Club 220,224 3
West Park Radiops 208,598 7
Sussex County ARC 207,866 5
Hilltop Transmitting Assn 204,262 4
Bristol (TN) ARC 198,016 6
Portage County Amateur Radio 193,426 8
Ashe County ARC 186,304 4
West Allis RAC 182,076 3
Murgas ARC 156,166 3
South Jersey DX Assn 144,782 4
Skyview Radio Society 136,204 4
Badger Contesters 136,086 3
Fort Wayne Radio Club 133,468 3
Western Lake County ARS 108,112 6
Blue Ridge ARC 82,760 3
Southern Berkshire ARC 80,394 5
Hays-Caldwell ARC 74,998 5
Granite State ARA 70,634 3
Great South Bay ARC 60,346 5
Hazel Park ARC 59,306 5
Meriden ARC 57,168 3
New York University ARC 36,372 3
Nanaimo Amateur Radio 15,480 3

contest. Their last section? Vermont! W7WA
was the first Single-Op station to make the
Sweep at 0247Z.

Close Races

Every year there are a number of very close
Section races. Some of these are completely
accidental — in one race the two participants
didn’t even know they were competing in the
same category — while others were clearly
rivalries extending back many years.

This year the most exciting close race
was the Single-Op, Unlimited category in the
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North Texas Section. There was a three-way
battle between WB@TEV, N1CC, and N5JB.
Only one QSO separated WB@TEV from
N1CC and 7 more QSOs from N5JB! In the
Alberta Multi-Op category VE6EX won over
VEG6AO by a margin of only 5 QSOs!

Thanks to great club activity Maryland-
DC is always a competitive section. This
year in the Single-Op, Low Power category,
W3CB came out on top only 13 QSOs ahead
of KB30OK and NS3T.

Close races are often decided by which
operator was the most accurate. [See last
month’s CW Sweepstakes results for an
example of just how close it can get — Ed]
The Accuracy Honor Roll table lists stations
whose operating gives us all something to
shoot for.

Single-Op, High Power Category

Almost every year Single-Op, High Power
is the most competitive of the six Sweepstakes
categories. 2010 was an amazing year in
this regard. Congratulations to Jeff Briggs,
K1ZM who was operating from his VY2ZM
Prince Edward Island QTH. There is so much
exceptional about Jeff’s win that it’s hard to
know where to start. This was the first Single-
Op, High Power victory from Canada since
1948 and the first Canadian victory in any
category in 10 years. And it was done from
the far northeast extremes of Canada. And it
was a come-from-behind victory over stations
in the southern and western USA. How did
Jeff do this? It all happened during 6 hours on
Sunday morning between 1300Z and 1900Z.

A comparison with #3 finisher Steve,
N2IC is interesting since Jeff and Steve’s
off-time strategies were virtually the same.
At 1300Z, N2IC had a solid 77 QSO lead
over VY2ZM. During each of the next six
hours Jeff’s QSO rates significantly exceeded
Steve’s. By 1900Z VY2ZM had a 109 QSO
lead over N2IC and never looked back! Dur-
ing this time Jeff sat on 20 meters, racking up
huge numbers of QSOs with stations in the
densely-populated 219, 31, 4th gthand oth call
areas, all one F-layer hop away from Prince
Edward Island. Steve tried to do the same
thing, bouncing between 20 and 15 meters,
but never had Jeff’s QSO rates.

While VY2ZM earned a solid victory,
the next three places were highly contested.
Mitch, K7RL clawed his way up the ladder
to #2 on Sunday, leapfrogging first over
NR5M and then, in the last hour, over N2IC
who barely held on to a 3 place finish only
8 QSOs ahead of George, NR5M. George had
a great last hour while Steve ran out of operat-
ing time and had to cool his heels listening to
George run ’em on 40 meters. [Nothing smarts
worse than having to listen to your competi-
tion and being out of operating time. — Ed.]

Not far behind in 5t place is perennial

Single Operator, Single Operator,

High Power Unlimited
VY2ZM WB1GQR
(K1ZM, op) 349,022 (W1SJ,0p) 276,640
K7RL 338,080 K7ZSD 269,280
N2IC 333,920 KW8N 267,520
\I;IVR;;SIO/IA ggi,gég K3MM 266,560
) N4zz 265,920
K5TR 312,000 W8MJ 258,560
KD@S NY3A 253,600
N(\'\/l\lst\ﬁt op) 309,920 N2BJ 246,560
K1KD 243,840
(@ N4RV) 293,920 NOXR
NZQO 289,456 (@ N@NI) 243,162
WC6H 282,662 .
Single Operator, Multioperator
LOV? Pomerator: WeYI 329,760
W W@ZNO 297,040
i NK7U 282,080
(KK9A, op) 236,960
WY7SS 272,320
AJ9C 203,040
KA1ARB 271,040
N4PN 199,040 W5RU 269760
Ku2m 196,078 W2PV 266’720
W5MX 189,280 N8HR 265’920
WALT 178,080 N3OC 552320
NA4K 176,320 K7IR 250,400
VES5ZX 169,760 '
K8BL 161,920 School Club
W7ZR 156,800 W6EYX 224,640
Single Operator, KgHC 223,520
QRP NGUNL
AL See or o g0
N@AT) 109,440 '
vx(/(?xx ) 96,320 wg&g 68,016
KH6LC
Mieven mow (Goon o
NN7SS .
(KBUFO, op) 70,350 WA4UVA 44,304
N4JF 69,280 W1YK 40,044
KALLMR 67,624 W@EEE 40,040
ND@C 67,392
VA3DF 59,250
NZKE 56,248
Kigov 52,984

Top 10 finisher Dan, W7WA. 13 contacts
separated 6t place finisher George, K5TR
and Todd, WD@T operating at KD@S in
South Dakota. The USA East Coast broke
into the Top 10 with Rich, NN3W placing 8th.
Ken, N@QO finished 9t while Rich, WC6H
rounded out the Top 10.

Single-Op, Low Power Category

The Low Power category continues to be
the most popular category for SS participants
with 840 submitted logs — almost half of
the total. Those making the Low Power Top
10 came from all parts of continental North
America.

John, KK9A operating as W4AAA in
North Carolina, returned from a one year
absence and again won the Low Power cat-
egory with 1481 QSOs. Mike, AJ9C left some
operating time on the table but still finished
2nd, Paul, N4PN placed 319, It’s interesting to
see that the three top finishers relied heavily
on 80 meters for their QSOs.

Despite missing Puerto Rico for the
Sweep, Pete, KU2M came in fourth and set a
new Division record. Bryan, W5MX operating
from Kentucky placed 5. Bryan made a huge
number of his QSOs on 80 meters but missed
4%, hours of operating time. Lu, WALT jumped
from 15t place to 6t place this year — great
job! Steve, NA4K led the Tennessee crowd to
7th place. Syl, VE5ZX made Saskatchewan



Sponsored Plaque Winners

We are pleased to announce that the Overall and Division leaders in each category receive a sponsored Sweepstakes plaque. ARRL is grateful

to ICOM America and numerous clubs and individuals for sponsoring Sweepstakes awards. For more information on awards sponsorship or
to order a duplicate plaque, contact ARRL Contest Branch Manager Sean Kutzko, KX9X at 860-594-0232 or by e-mail at kx9x@arrl.org.
Plaques cost $75 each, which includes all shipping charges.

Division/Category
Overall

Single Operator High Power Phone
Single Operator Low Power Phone

Single Operator QRP Phone

Winner

VY2ZM (K1ZM, op)
WA4AAA (KK9A, op)

NZKK (@ NZAT)

Single Operator Unlimited Phone WB1GQR
(W1SJ, op)

Multioperator Phone W6YI

School Club Phone W6YX

Atlantic

Single Operator High Power Phone  N3RR

Single Operator Low Power Phone
Single Operator QRP Phone

W3PP (K1RY, op)
KF2U

Plaque Sponsor

Don Lisle, K6IPV

ARRL Contest Branch - Ken
Adams, K5KA Memorial

QRP Amateur Radio Club
International

David Robbins, KITTT

David Robbins, KITTT
David Brandenburg, KSRQ

North Coast Contesters
Potomac Valley Radio Club
ICOM America

Single Operator Unlimited Phone K3MM ICOM America

School Club Phone K2CcC ICOM America

Multioperator Phone N30C Mark Sickmeyer, KB3GJ Memorial
Central

Single Operator High Power Phone ~ K9CT Society Of Midwest Contesters
Single Operator Low Power Phone  AJ9C Society Of Midwest Contesters
Single Operator QRP Phone AI9K Sean Kutzko, KX9X

Single Operator Unlimited Phone N2BJ ICOM America

Multioperator Phone WD9CIR ICOM America

School Club Phone W9JWC ICOM America

Dakota

Single Operator High Power Phone
Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone

KD@S (WD@T, op)
K@CN

NZKK (@ N@AT)
K1KD

Minnesota Wireless Association
Minnesota Wireless Association
Tod Olson, KTO

Minnesota Wireless Association

Multioperator Phone N@GF In Memory of Jim Dokmo, K@FVF -
Minnesota Wireless Association

School Club Phone KavvyY Tod Olson, KGTO

Delta

Single Operator High Power Phone  N80O ICOM America

Single Operator Low Power Phone ~ NA4K ICOM America

Single Operator QRP Phone KC5WA ICOM America

Single Operator Unlimited Phone N4zz ICOM America

Multioperator Phone W5RU ICOM America

School Club Phone K5LSU ICOM America

Great Lakes

Single Operator High Power Phone  K8AO Mad River Radio Club

Single Operator Low Power Phone ~ W5MX Mad River Radio Club

Single Operator QRP Phone KT8K Mad River Radio Club

Single Operator Unlimited Phone KW8N ICOM America

Multioperator Phone N8HR ICOM America

School Club Phone W8SH In Memory Of Robert “Val”
Edwards, W8KIC

Hudson

Single Operator High Power Phone ~ KM20 ICOM America

Single Operator Low Power Phone  KU2M ICOM America

Single Operator QRP Phone AA2VK ICOM America

Single Operator Unlimited Phone W2GDJ ICOM America

Multioperator Phone AB2DE ICOM America

School Club Phone W2DSC ICOM America

(WB2NVR, op)

Midwest

Single Operator High Power Phone ~ K@RH ICOM America

Single Operator Low Power Phone ~ K@OU Society of Midwest Contesters

Single Operator QRP Phone KIgov ICOM America

Single Operator Unlimited Phone N@XR (@N@NI) ICOM America
Multioperator Phone WZNO ICOM America
School Club Phone K@HC ICOM America
New England
Single Operator Unlimited Phone WB1GQR ICOM America
(W1SJ, op)
Single Operator High Power Phone  NC1I (K9PW, op)  ICOM America
Single Operator Low Power Phone ~ W1WBB ICOM America
Single Operator QRP Phone W1XX QRP Club of New England
Multioperator Phone W2PV ICOM America
School Club Phone WI1AF Michael McKaughan, K1DM

oo
COM =

Division/Category Winner Plaque Sponsor
Northwestern

Single Operator High Power Phone  K7RL ICOM America
Single Operator Low Power Phone ~ W7YA ICOM America

Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

Pacific

Single Operator High Power Phone

Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

Roanoke

Single Operator High Power Phone
Single Operator Low Power Phone

Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

Rocky Mountain
Single Operator High Power Phone

Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone

Multioperator Phone
School Club Phone

Southeastern

Single Operator Unlimited Phone
Single Operator High Power Phone

Single Operator Low Power Phone
Single Operator QRP Phone
Multioperator Phone

School Club Phone
Southwestern

Single Operator High Power Phone
Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

West Gulf

Single Operator High Power Phone
Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

Canada

Single Operator High Power Phone
Single Operator Low Power Phone
Single Operator QRP Phone
Single Operator Unlimited Phone
Multioperator Phone

School Club Phone

NN7SS (K6UFO, op) Phil Yasson, AB7TRW

K7ZSD ICOM America

NK7U ICOM America

No Entrant

WC6H The Carroll Dean Jensen
Memorial (K6CDJ)

N6ZFO ICOM America

KH6LC (NH6V, op) ICOM America

KH7Y (KB7Q, op) ICOM America

KH6MB ICOM America

W6YX ICOM America

NN3W (@N4RV)  Potomac Valley Radio Club

WAAAA (KK9A, op)

Raleigh Amateur Radio
Society - WADW

Kawy Ronnie Reams WA4MJF
& Sherry Reams KB4EXL
WANF Ronnie Reams WA4AMJF
& Sherry Reams KB4EXL
KA1ARB Ronnie Reams WA4MJF
& Sherry Reams KB4EXL
WA4UVA Ronnie Reams WA4MJF
& Sherry Reams KB4EXL
N2IC Grand Mesa Contesters of
Colorado
K7vU ICOM America
NOKE Colorado QRP Club
WA5ZUP Grand Mesa Contesters of
Colorado
WY7SS ICOM America
No Entrant
K4zGB Charlie Wooten, NFAA
K4SSuU David Brandenburg, KSRQ

(NA4BW, op)
4PN

David Brandenburg, KSRQ

N4JF ICOM America

WwWA4LL David Higdon Jr KD4ICT -
With thanks to W4QO

No Entrant

AABPW ICOM America

W7ZR ICOM America

KK7EL N6HE and W6DLD

K6LL ICOM America

W6YI ICOM America

W6RFU ICOM America

NR5M ICOM America

N5UWY ICOM America

AE5GT ICOM America

W5ASP ICOM America

K5CM ICOM America

K5USA David Brandenburg, KSRQ

VY2ZM (K1ZM, op) ICOM America

VE5ZX ICOM America

VA3DF Frank Merceret, NA4CW

VE3RZ ICOM America

VE5PV ICOM America

No Entrant

For more information on awards sponsorship, or to order a duplicate plaque, contact
ARRL Contest Branch Manager Sean Kutzko, KX9X, at 860-594-0232 or by e-mail at
kx9x@arrl.org. Plaques cost $75 each, which includes all shipping charges.

easy for the rest of us in 8t place. Bob, K8BL
moved up from 14t in 2009 to 9t place in
2010. Dick, W7ZR also made big strides
jumping from 24t to 10t place.

Single-Op, QRP Category

This year, 76 entries braved the QRP cat-
egory. My hat goes off to them! Kirk, NOKK
overcame the Minnesota “Black Hole” to
place #1 with 684 QSOs, a Clean Sweep, and
a new Division record! And to show you re-
ally can do it with QRP, Kirk had a number of
very nice runs on 20 and 15 meters, taking ad-
vantage of his SO2R (Single-Op Two-Radio)

capabilities to interleave search-and-pounce
QSOs while holding a run frequency. He even
had a few short runs on 40 and 80 meters!
John, W1XX did a fine job from Rhode
Island with a 2nd place finish. Rob, NH6V
put KHBLC on the air with a 3™ place show-
ing. Rob did great on 15 and 20 meters but
struggled understandably on 40 and 80 me-
ters. Mark, K6UFO operating from NN7SS
moved up two slots this year to #4. Jerry,
N4JF placed 5. Chris, KA1LMR started the
contest with a bang — VY1EI was his first
QSO — on his way to a 6t place showing.
Perennial QRPer Randy, ND@C came in 7th

this year. Doug, VA3DF came in 8! just like
last year. Ninth and 10t places were awarded
to Phil, N@KE and Dan, KIZOV.

Single-Op, Unlimited Category

The Unlimited category continues to grow
in popularity with 403 entries this year. Mak-
ing the Top 10 was extremely competitive with
only 210 contacts separating #1 from #10.

Congratulations to Mitch, W1SJ who was
operating from WB1GQR in Vermont. As for
a number of East Coast stations, 80 meters
really played well for Mitch. On the other
coast, Brad, K7ZSD came in 2" splitting his
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Accuracy Honor Roll

More than 500 QSOs with an error rate of
1% or less

Call #QS0s Category Error Rate (%)
K1GU 670 U 0.1
N9CK 718 A 0.3
N9IO 552 u 0.5
W3BW 629 u 0.5
K10U 513 A 0.6
K1TO 634 B 0.6
K4XD 709 u 0.6
K9OR 538 u 0.6
N2UT 819 B 0.6
W8TM 619 A 0.6
KBO9OWD 558 A 0.7
W2ID 596 A 0.7
KH6LC 506 Q 0.8
N4BP 1245 B 0.8
N5UWY 513 A 0.8
ND8L 590 u 0.8
VE3RCN 705 A 0.8
WAMR 598 U 0.8
W7YAQ 793 A 0.8
WOFZ 640 A 0.8
WAGBFGV 610 A 0.8
KgoB 846 U 0.9
K9JIM 533 B 0.9
N6DE 994 u 0.9
VE3RZ 731 U 0.9
WOYK 626 M 0.9

contacts fairly evenly between 15, 20 and 40
meters. Only 11 QSOs back was Bob, KW8N
placing 3and setting a new Division record.
Just 6 contacts behind Bob, Tyler, K3IMM
came in 4t Just 4 contacts separated Tyler
from Don, N4ZZ in 5t place! Ken, W8MJ
moved up from 13 in 2009 to 6t place in
2010. Congratulations! Steve, NY3A came
in 7th. Barry, N2BJ moved up one slot taking
8t place. Grant, K1KD operating from Min-
nesota came in 9. Dean, N@XR set a new Di-
vision record on his way to a 10t place finish.

Multioperator Category

The Multioperator Category continues
its popularity, with 165 entries in 2010 — a
great chance to operate with friends! The
W6Y1team of Jim, W6Y; John K6EAM; Dan,
N6MJ; and Dennis, N6KI did it again! The
San Diego dynasty! How do they do it? A
great group of operators, a great station, years
of experience operating as a team, and by
using all the freedom allowed by the Sweep-
stakes Multiop category rules. They typically
operate two stations simultaneously but with
an interlock that allows only one transmitter
to be transmitting at a time. Looking at their
log chronologically, they had an amazing
1148 band-changes!

The Kansas team at W@NO, moved up
from 5t in 2009 to 2" place in 2010 — a
great job by Lee, KOWA; Mike, ABOTX;
Jim, W@NO, and Bob, AB@S. The two-
person team of Joe, NK7U and Scott, K7ZO
placed 319,

In the “most improved” category, the
WY7SS team from Wyoming moved up
from 215 to 41! Watch out, WEYI! A great
job by Katie, WY7KRA; Dwayne, WY7FD;
Leo, WY7LL, and Chris, WY7ML. More
big improvements came from the KALARB
North Carolina team and the W5RU Louisiana
team. This year they both moved up placing
5t and 61,
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In 7t place was the W2PV team, operated
by Dave, KITTT; Gerry, W1VE, and Brian,
NJ1F. Only 5 QSOs down was the N8HR
team from Ohio. The N3OC team, operated
by Brian, N3OC; Barry, WR3Z, and Jim,
N1SZ took 9t place. Finishing the Top 10
is team K7IR.

School Club Category

Twenty-two schools competed in the
School Club Category in 2010 and two put
in full-time efforts to win. The result was an
incredibly close race between W6YX, the
Stanford University club station, and KGHC,
the Hesston College club station. When
the dust had settled, the all-alumni crew at
Stanford beat the 1-teacher, 5-student team
at Hesston by a mere 7 QSOs! It was a see-
saw battle between the two teams. Stanford
got out to an early lead that held through
Saturday night. Hesston took the lead early
Sunday morning and held the lead until mid-
afternoon when Stanford again retook the lead
for good. It is interesting to note that at the
time of Sweepstakes none of the students at
Hesston College were licensed, but they were
all Air Traffic Control and Aviation students.
Fertile ground for future contesters!

The University of Nebraska club, NGUNL
operated by Alan, WD@BGZ placed 3. As
was the case last year, NGUNL operated only
on 40 meters. Moving up a notch, the Clark-
son University Amateur Radio Club, K2CC
made 548 QSOs and a Clean Sweep taking the
#4 slot. Great job by Sam, KC2LRC; Jona-
than, KC2WBYV; Rosie, KC2WQO; Martin,
KC2YRS; David, KB3EFS; Mike, KC2IXA;
Virginia, NR2V, and Phil, KC2SGA.

The University of California, Santa Bar-
bara, W6RFU operated by Steve, AC6T; John,
KG6K, and Andrew, W@ZOOT had a very
respectable 5t place finish. Other schools
making the Top 10 were the University of
Pennsylvania, W3ABT; Harvard University,
W1AF; University of Virginia, WAUVA;
Worcester Polytechnic Institute, W1YK, and
University of Missouri-Rolla, W@EEE.

Club Competition

Again, many clubs led the charge to get
their members on-the-air for Sweepstakes.
The promotion of Sweepstakes by clubs is
absolutely essential to the continued vitality
of Sweepstakes. We can’t thank the clubs, and
of course, their members, for their commit-
ment, dedication and understanding families.
This year, 1840 participants submitted their
CW and Phone SS scores towards their club
aggregate scores.

In the Unlimited Club category, the
Potomac Valley Radio Club and the Northern
California Contest Club battled for the top
spot. When the dust settled, the mid-Atlantic
based PVVRC again came out on top with 21.5
million points and 273 entries. The NCCC

COURTESY MICHAEL WILSON, K2KR

Michael, K2KR and Kristin, KCAINX were
making West Texas an easy multiplier, Field
Day style. Team K2KR took high honors in
the Multioperator category in WTX.

was only 6.2% behind, with 286 entries and
20.2 million points. Watch out PVRC...the
NCCC is closing the gap. The Society of
Midwest Contesters again took 3" place,
with 173 entries and 9.8 million points. The
Yankee Clipper Contest Club challenged the
SMC for 4 place, with 7.6 million points.

There was a very close race for the top
spots in the Medium Club category. The
Mad River Radio Club emerged victorious,
with 40 entries and 3.53 million points. Only
1.2% back was the Frankford Radio Club. Just
one more entry, with about 300 QSOs would
have changed the order of that finish. Right
on their heels was the Southern California
Contest Club. The next four places are almost
as close, with the Central Texas DX and
Contest Club, the Alabama Contest Group,
the Arizona Outlaws Contest Club and the
Western Washington DX Club separated by a
total of 306,000 points. That’s only a handful
of entries difference.

In the Local Club Category, the Albuquer-
que-based New Mexico Big River Contesters
ran away from the pack. Well done! The lowa
DX and Contest Club took 2" place, and the
Kansas City DX Club took 3" place.
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Fill Your Sweepstakes Broom
The extended version of this write-up
with more photos, tables, the complete
line scores and a searchable database of
results is available online at
www.arrl.org/contest-results-articles.
Don't forget to browse the photos and
personal stories at
www.arrl.org/contests/soapbox!



Results, 2010 ARRL
160 Meter Contest

A contest for every style of operating!

serious contesters and avid 160 meter

DXers but it is also an exciting ad-
venture for hams who simply want to have
fun exploring the low end of the Amateur
Radio spectrum such as Vic, KI6VC who
commented, “This was my first contest or
even any real experience on 160. | think I’ll

'.-'if ae; i

The ARRL 160 Meter Contest attracts

W/VE DX

Single Operator, Single Operator,

QRP High Power

W@GJ 138,852 C6AGU

N8BB 101,885 (AA7JV, op) 206,560

KACNW 80,770 ZF2AH 114,404

N@UR 70,645 PAGTA

N7IR 62,826 (K6TA, op) 103,950

W3TS 61,628 VP5CW

K6EI 54,216 (W5CW, op) 82,960

NONE 50,317 XE2WWW 81,176

VE3MGY 43,384 CT1JLZ

AALCA 40,474 (OK1RF, op) 62,578

Low Power !

GAAMT 35,990

NI1UR 238,543 UX2X

K8FH 227,136 (UT2XQ, 0p) 24,480

NESU 216,678 .

N2ZN 214,920 Single Operator,

WB8JUI 200,640 Low Power

K1EP 200,335 HI3TEJ 48,256

K8BL 199,300 M50

KA4FT 186,816 (G3LET,0p) 13,728

WgUO 183,206 GA4AFS 7,544

KaPK 177,284 IK@XBX 2,240

Single Operator, gggﬁgz iggi

IRlIgh onar DL1EMY 1,748

VY2ZM SP5CJY 1,680
(K1ZM, op) 864,753 HABBE 1628

K8PO 647,873 PAZO 1'364

VE3EJ 586,929 ;

K1DG 573,750 Single Operator,

waJl 573,520 QRP

K9DX 556,100 9A1CRJ

NO3M 507,494 (9A3QB, op) 2

K5NA 501,540 ER3AU 2

iy AU Multioperator

(A AR C6AKQ 187,726

Multioperator PJ2T 186,282

K1LZ 655,914 VP2MSC 108,264

W2FU 580,354 E77DX 56,290

W2GD 544,952 uu7J 38,164

N@NI 509,696 OL7M 33,488

K3WwW 494,736 F2DX 33,394

NILN 488,630 DR4A 21,318

WB9Z 457,800 9ASMT 16,758

N3UA 424,494 OK5Z 16,560

W3UA 415,896

WGAIH 413,699

Gary Breed, KO9AY
k9ay@k9ay.com

be back for more!” In Vic’s first 160 meter
contest effort he made 374 QSOs with 71
multipliers from his California City, CA
QTH.

2010 Contest Notes

As your author was reviewing the results,
a few things stood out. The first was a re-
cord number of DX logs submitted and an
overall increase in scores from Europe in the
Low Power and Multioperator categories. It
wasn’t band conditions — 2010 was good,
but 2009 had better propagation — the
higher DX participation seems to be from
more enthusiasm. Thanks to all of our DX
friends! In addition, with 1306 logs submit-
ted, the 2010 contest had the second-highest
participation ever, just slightly below the
record level of 20009.

It is impossible to talk about the 160
meter band without including propagation
in the conversation. My own experience was
that the second night was much better than
the first but many hams from other parts of
the country reported the opposite pattern. |
saw below-average conditions everywhere
to the west but other hams reported that the
western stations were particularly loud and
easy to work. Without a doubt, the unique
Medium Wave propagation is one of the
mysteries that makes Top Band a fascinat-
ing place!

Multioperator

K1LZ, operated by station owner Krassy
with help from Velimir, K3JO and Mladen,
NUSY, captured the top spot in the Mul-
tioperator category and set a new scoring
record for the Multioperator category with
nearly 656k points.

Three other stations topped the 500k
level in this category with W2FU in WNY
and the W2GD crew on the Jersey shore
(SNJ Section) taking 2" and 3" respec-
tively. Out in lowa, the operators at N@NI
skillfully steered Toni’s station to more

than 509k points and the #4 spot, a notable
achievement from the US Midwest with
its greater distance from most DX activity.
Other fine performances from the Midwest
included WB9Z (71 and W@AIH (10t™).

Single-Operator, QRP

The top QRP score was earned by Glenn,
W@GJ in Bemidji, MN whose 2010 score
was just 1.4% below his 2009 record. Note
that N7IR (5!) and KGEI (6t) are “Out
West” where Top Ten scores can be hard to
find. Great job, guys!

GLENN JOHNSON, W@GJ

You don’t need a big antenna to get on
160 and have fun, but winning is another
matter! This big vertical helped Glenn,
W@GJ win the QRP category for the third
year in a row.
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Division Winners by Category
Single Operator, QRP

Atlantic W3TS 61,628
Central NONE 50,317
Dakota W@GJ 138,852
Delta KS4X 15,181
Great Lakes N8BB 101,885
Hudson KR2Q 18,648
Midwest WTQA (KE5RX, op) 15,080
New England AAICA 40,474
Northwestern W7YAQ 9,288
Pacific KGEI 54,216
Roanoke K4CNW 80,770
Rocky Mountain WC7S 16,896
Southeastern K3TW 29,160
Southwestern N7IR 62,826
West Gulf WS5ESE 6,732
Canada VE3MGY 43,384
Single Operator, Low Power

Atlantic N2ZN 214,920
Central NE9U 216,678
Dakota K@PK 177,284
Delta WA4DAN 85,045
Great Lakes K8FH 227,136
Hudson W2ID 141,064
Midwest K@Dl 159,645
New England N1UR 238,543
Northwestern K7TQ 54,069
Pacific N6RK 101,024
Roanoke N8l 145,912
Rocky Mountain WF4U 90,692
Southeastern AA4LR 107,172
Southwestern AC7A 59,520
West Gulf WgUO 183,206
Canada VE1ZA 58,596
Single Operator, High Power

Atlantic NO3M 507,494
Central K9DX 556,100
Dakota W@SD (W@ZDB, op) 411,348
Delta N8OO 346,905
Great Lakes KI1LT 477,056
Hudson N2GC 174,303
Midwest N@TT 264,264
New England K8PO 647,873
Northwestern K7RL 252,396
Pacific WT7RN (KY7M, op) 256,405
Roanoke N4XD 321,196
Rocky Mountain WD5COV 227,340
Southeastern waJl 573,520
Southwestern N6MA 135,696
West Gulf K5NA 501,540
Canada VY2ZM (K1ZM, op) 864,753
Multioperator

Atlantic W2FU 580,354
Central WB9Z 457,800
Dakota KOKX 239,890
Delta WO040 175,398
Great Lakes W8MJ 353,916
Hudson N2BA 266,532
Midwest N@NI 509,696
New England KiLZ 655,914
Northwestern NK7U 237,699
Pacific N6ML 258,570
Roanoke NILN 488,630
Rocky Mountain KORF 404,860
Southeastern NAWW 235,724
Southwestern N6SS 282,596
West Gulf W5TM 402,083
Canada VE20J 381,250

Single-Operator, Low Power

Low Power is the most popular and com-
petitive category in this contest with 40%
of all logs submitted. At the top of the Low
Power list is Ed, N1IUR in Vermont whose
higher multiplier total made the difference.

The Ohio section was well represented
with Fred, K8FH taking 2nd: Rick, WB8JUI
reaching 5™; and Bob, K8BL in 7th, Other
top finishers from the middle of the US
were Scott, NEQU (WI1) in 3'; John, K4FT
(KY) in 7th; and Paul, K&PK (MN) in 10t
In 9th place and the farthest west operator to
make the Top Ten was Jim, W@UO in NTX.
Completing the list are Ken, N2ZN (WNY)
in 41 and Ed, K1EP (EMA) in 6",
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Single-Operator, High Power

The High Power category is always com-
petitive with highly experienced operators
at well-designed, well-equipped stations
filling the Top Ten. The winner is VY2ZM
manned by Jeff, K1ZM, who also broke his
own High Power record. Second and 4t
place finishes were achieved from Maine by
Paul, K8PO, and Doug, K1DG. Sandwiched
between them was John, VE3EJ, from
his eastern Ontario QTH. Fifth place was
captured from central Georgia where Tom,
W8I, piloted his superb station.

In 6! place was John, K9DX, operating
from northern Illinois. This event was the
last ARRL 160 Meter contest for his famous
9-circle array and other antennas, which are
being dismantled following the 2010-2011
low band season.

DX Notes

Two DX stations managed to make one
QSO each with QRP: 9A1CRJ (operated by
9A30B) and ER3AU. Caribbean contester
Ted, HI3TEJ was the top Low Power DX
entry but nine Europeans completed the
Top Ten.

In High Power, C6AGU (George,
AATJIV, op) made an excellent score from
the Bahamas where “high power” is just
250 W! P4@TA (Ken, K6TA, op) turned
in the top score from South America. Jiri,
CT1JLZ (who is also OK1RF) had an excel-
lent contest, finishing as the top High Power
entry from Europe.

Another Bahamas operation, C6AKQ,
topped the DX Multioperator list, operated
by Mike, KARUM and Bob, N4BP. Off the
coast of South America, the active club sta-
tion PJ2T took 2" in DX with K8LEE and
W@CG doing the operating.

Club Competition

The runaway winner for this year’s
gavel was the Yankee Clipper Contest Club,
which made a concerted effort to encourage
members to get on the air and make some
QSOs. A close finish for the next two spots
saw the Potomac Valley Radio Club edge
out the Society of Midwest Contesters. Not
far behind was the Minnesota Wireless As-
sociation. These four clubs represent 271
entries, or nearly 21% of all contest logs.
Contest clubs are important; they certainly
encourage plenty of activity!

At the top of the Medium category is the
Tennessee Contest Group with more than
2 million points from its 27 entries, fol-
lowed by the Mad River Radio Club, the
Northern California Contest Club and the
South East Contest Club. The Local Cat-
egory saw the 7 entries from the Central
Virginia Contest Club combine for nearly
1 million points.

Affiliated Club Competition
Score Entries
Unlimited Category

Yankee Clipper Contest Club 9,858,091 92
Potomac Valley Radio Club 4,795,237 61
Society of Midwest Contesters 4,694,910 58
Minnesota Wireless Assn 3,967,194 59
Medium Category

Tennessee Contest Group 2,019,244 27
Mad River Radio Club 1,805,105 14
Northern California Contest Club 1,387,730 36
South East Contest Club 1,368,851 12
Central Texas DX and Contest 1,252,806 8
Grand Mesa Contesters of Colorado 1,189,928 12
Contest Club Ontario 1,181,298 25
Rochester (NY) DX Assn 1,100,406 8
Alabama Contest Group 1,046,623 19
North Texas Contest Club 1,032,160 9
Florida Contest Group 974,147 16
Kentucky Contest Group 806,344 6
Frankford Radio Club 694,266 3
Arizona Outlaws Contest Club 669,847 21
Contest Group Du Quebec 639,672 8
Southern California Contest 625,454 14
Western New York DX Assn 601,215 8
CTRI Contest Group 555,135 6
Western Washington DX Club 449,205 11

Hudson Valley Contesters and DXers 437,349 14

Maritime Contest Club 360,005 10
Willamette Valley DX Club 346,713 8
Utah DX Assn 290,881 4
Order of Boiled Owls of New York 254,244 4
Louisiana Contest Club 215,258 3
North Coast Contesters 202,916 3
Carolina DX Association 184,542 4
Saskatchewan Contest Club 161,814 4
Local Category

Central Virginia Contest Club 983,201 7
lowa DX and Contest Club 599,954 3
Spokane DX Association 402,286 5)
Mother Lode DX/Contest Club 343,368 6
Kansas City DX Club 289,166 3
Northeast Wisconsin DX Assn 268,664 4
New Mexico Big River 251,823 4
West Park Radiops 187,624 8
DELARA Contest Team 185,138 4
Sterling Park ARC 180,869 g
Blue Ridge ARC 137,006 4
Bristol (TN) ARC 36,408 3
Midland ARC 35,906 3
Bergen ARA 23,190 3

Final Thoughts

Whether you plan to be highly competi-
tive, chase DX, or just want see what the
160 meter band is like, take advantage of
summer weather to get your antennas ready
for the first weekend in December (Dec 2-4),
when the next ARRL 160 Meter Contest
will fill the band with the QRM and general
mayhem of a major contest...and lots of fun
among good friends!

“Find An
Opening Online”

The extended version of this
article is available online at
www.arrl.org/contests and

includes more analysis, complete
line scores and a searchable
database. You can also find per-
sonal stories and photos in the
ARRL Soapbox at
www.arrl.org/soapbox.



Kids Day 2011: On the Air June 18

BILL O'NEIL, KW8KW

he third Saturday in June is the time to
Tget youngsters on the air and share the

joys and fun that Amateur Radio can
provide. Kids Day returns on June 18, from
1800 to 2400 UTC.

Sponsored by the Boring (Oregon) Ama-
teur Radio Club, this event helps bring the
excitement of Amateur Radio to a younger
audience. The exchange is simple: First
name, age, location and favorite color. After
that, the contact can be as long or as short as
each participant likes.

Suggested frequencies for Kids Day are
28.35010 28.400 MHz, 24.960t0 24.980 MHz,
21.360t021.400 MHz, 18.140t0 18.145 MHz,
14.270 to 14.300 MHz, 7.270 to 7.290 MHz,
3.740 to 3.940 MHz, as well as your favorite
2 meter repeater (with permission of the
repeater’s sponsor, of course). You can work
DX, but be sure to remember any third-party
traffic restrictions that may exist when a non-
licensed operator is working a DX station.

After Kids Day be sure to visit the ARRL
Online Soapbox at www.ar r|.or g/soapbox
and share the operating story from your
QTH. It is a great way to show the up-and-
coming generation of operators the fun they
can find in the magic of Amateur Radio.

Raiden Ehrenfried, grandson of Bill O’Neil, KW8KW, enjoyed working other
Kids Day stations from his grandpa’s shack in Cuyahoga Falls, Ohio.

Once Kids Day is over, be sure to log
on to arrl.org/kidsday, fill out the online
survey, and print a certificate for each of the
kids who participated at your QTH. These
certificates are suitable for framing and
will help maintain their interest in Amateur

Radio for some time to come.

Kids Day opens doors and opens minds.
Open your shack doors and invite the young-
sters over to learn and enjoy themselves.
Let’s all work to get some fresh, young
voices on the air on Saturday, June 18!

kidsday @ arrl-org

The 2011 IARU HF World Champlonshlps

1200 UTC Saturday, July 9 - 1159 UTC Sunday, July 10

B Summer HF operating at its finest! This 24 hour event
features both modes in half the time of all other major con-
tests. Get your contest fill without taking up an entire weekend!

B |ARU Member Society Headquarters stations will be on from
all around the world, providing the contest community with
excellent multiplier opportunities. How many HQ stations can

you work?

B Enter using phone, CW or a mix of the two. Hit the pileups
alone, or get a group of friends together and put together a

Multioperator effort.

B E-mail electronic Cabrillo-formatted logs to iaruhf@iaru.org.
Paper logs go to IARU HF Championships, 225 Main St,
Newington, CT 06111, USA. All logs must be postmarked by
1200 UTC Tuesday, August 9, 2011. No late entries will be

accepted.

Complete rules and 2010 IARU results are now online at
www.arrl.org/contests

6 cu in IARU! *°

DAVID VEST, K8DV

Casey Morton, AABMC, works the pileup from K8DV
as part of the W1AW/8 operation in the 2010 IARU HF
Championships.
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W3UR

David Burger, VK2CZ/VK8AA

The plan to spend a long weekend in Timor
Leste (East Timor) came about after a series of
short weekends away in of all places Denver
and Baltimore earlier this year.

Having received a ham license in Timor
Leste immediately after independence in 2003,
it has turned out in the past that every attempt
to plan a trip had been met with planned trips
being thwarted by civil unrest and government
travel restriction warnings. The recent stability
of the country was a clear green light.

In early January, a special on airfares was
posted for a three day period, where effectively
my return airfares between Sydney and Dili
were around half price, an opportunity that was
literally saying “do not hold off.” Combined
with available leave from work, it was clear
that time and cost would not be an impediment
to the trip.

Looking more closely at the airline bag-
gage, and keeping the radio equipment,
antennas, computer and hand tools under the
length and weight restrictions proved a good
challenge. Looking to operate all bands from
160 through 10 meters and even a sked request
on 6, a vertical antenna was chosen, but with
the intent of making a lightweight disposable
design, without compromising performance
unnecessarily. With careful construction,
the vertical with guying fluorescent string
and ground radials came in at just 2.7 kg
(6 pounds). That said, the result was also quite
a fragile construction, so should worst out-
come arise where it bends or collapses during
erection, it was possible to re-hash it into a full
size 40 or 20 meter vertical without much ado.

It was also clear from excess baggage
weight limits and costs, that looking to oper-
ate above the 100 W level was not going to
happen, well, not on this trip. Contact with
ARCOM in Timor Leste, the 2003 license
“AW3A” warranted a revalidation with the
new authorities due to major changes to the
regulatory conditions and government bodies
in Timor Leste.

Leveraging a necessary overnight in Dar-
win, the opportunity to pick up my 1C-7600
was made. Back in the October 2010 CQWW

HOW’S DX?

‘ Operating the 2011 CQ WW WPX
SSB Contest from Timor Leste
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David Burger, 4W3A (VK2CZ/K3H2Z),
just before the CQ World Wide WPX
SSB Contest.

event, efforts to post the radio back home in
Sydney failed, with the radio being returned
to Mark, VK8MS, as a return address. Must
thank Mark for kindly holding the radio for
the past five months.

I arrived in Dili just after dawn on Friday,
and doing the honest thing declaring the radio
to customs. No issues,
but was very clear | was
not allowed to sell or
leave the radio in Timor
Leste, not that | would
abandon a IC-7600 any-
where!

Wanting to hire a rental car and explore
the place kind of unfolded in a tad interest-
ing experience, well at least to an average
Aussie traveler. Turns out not only did | hire
a 4WD, but also got a driver at my beck and
call from 7 AM to 8 PM! That said, given
that traffic management here is, how would
| say, significantly less orderly than traffic in
Sydney, Singapore and Austin, Texas, where
I’ve driven extensively, it was kind of neat to
have a driver.

Fast forward to language skills, picked up
around 30 words and numbers in the hybrid
Tetum/Portuguese’s at the conclusion of break-
fast. The close parallels to Espanola/Latin
helped but still big gaps, witness the rental
car twist. The real reason for fast tracking
language was that traveling alone, there was a
high risk of being isolated and | wasn’t going
to enjoy my time there. The smiles, sometimes
laughter that resulted rounded out the fun part
of the trip, as you can well imagine after a
three hour lesson from a high school student.

The 4W3A license had been issued in 2003,
days after the independence of Timor Leste,
but had never been revoked or withdrawn
since; checking to ensure it was still valid was
an important key step based on many com-
ments from operator forums in 2009 and 2010.

Meeting with the ARCOM regulatory staff
turned into a very patient wait, and an equally
patient come back at 3 PM for more advice,
and learned more new words meaning “later”
and “tomorrow.” The director of licensing has
since left Timor Leste to study overseas, and
was replaced by a new acting director. The
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A simple 55 foot hight multi-band vertical
was used during the inauguration of the
4W3A call from Dili, Timor Leste.

eventual outcome was a meeting scheduled
on Monday, about 90 minutes before my flight
departed Dili. As | understand, with room for
language errors here, all licenses now have to
go through the Minister of Communications
in Timor Leste.

The villaaccommodation for the first night
was very comfortable, and despite overcrowd-
ing and encroachment of buildings into public
land, a suitable antenna site was eventually
found. Moving into more suitable radio and
antenna accommodation on Saturday morning
meant that | could not get my radio powered
up prior to the contest event start of 0900
Saturday local.

Once in the new room at 0930, and with
the antenna erected prior, | found the 12 V
dc power supply had failed. I headed into the
Saturday morning computer and hardware
markets in Dili, thanks to the driver Bento, who
found what was probably someone else’s old
ham power supply with broken voltage control.
USD$125 later, now with the 1C-7600 radio
finally alive, | discovered how well the home-
brew lightweight vertical antenna matched
from 80 meters through to 6 meters. No match
at all on 160 meters, but no surprise there,
apart from lower than expected received noise.
Oddly, having never done any calculations
or simulations for the antenna on 50 MHz,
and certainly the balun wasn’t specified for
50 MHz operation either, it was a real surprise
to see a near perfect match. This actually
turned into a problem later.

Having only ever run 100 W once in a
past contest event, it was clear that some hard
work was ahead of me. Settling for a swoop-
and-pounce approach on day one, it eventually
became clear the weaker DX stations that
could be worked, with big signal pounding

COURTESY DAVID BURGER, VK2CZ/K3HZ

Some of the locals in Dili Harbor, with the capital in the background.

DX just not having the receive abilities for a
successful contact. The local YB/DU stations
as you can imagine became very obvious on
the 7600 spectrum display — not quite as neat
as a CW skimmer, though.

On day one, eventually getting on air about
03002, the bands that were open straight up
were 10, 15 and 20 meters, so | switched
between the three to get some variety and ap-
preciate the locality and antenna performance.
Initial highlights were Cocos (Keeling) VK9C,
followed by Saudi HZ. Switching to 40 meters
at 095527 yielded all North America and little
else, then to 80 meters at 1015Z showed that
the antenna worked very well indeed, albeit
only with a local DU station. Closed out day
one with just 105 contacts — kind of what was
expected, and to be honest, | was not taking
things too seriously. Not forgetting, this trip
was really about simply understanding how
to be way more serious in the future. Past
activations such as VK8AA and VK9XD will
provide an idea of what this really means.

On day two | figured the antenna should be
revisited. Getting the feed point of the vertical
about 2 meters off the ground showed great im-
provements on the simulations, so | figured out
away with timber borrowed from a nearby rub-
bish dump. Checking that the antenna matching
was unchanged — the antenna worked even
better on 10 meters, and later in the afternoon,
on 40 meters and 80 meters. Four of the five
contacts on 80 meters were from EU and NA,
but heard a lot more than one could possibly
hope to work, same deal with 40 meters, but
this time the real signal reports on 40 meters
were clearly outstanding, and that is where the
bulk of 40 meter contacts were made, with only
about eight from Oceania. | even managed to
hold a frequency using 100 W, something that
I would never have dreamed possible.

The standout band was 10 meters, and to
be honest, the vertical antenna behaved like
a 6 element Yagi, only omnidirectional. The

10 meter band was open until 1200Z each day,
so very similar to the nearby tropical experi-
ences from Darwin (VK8) in previous years.

An overall summary of the stations worked
per band:

4W3A QSOs Prefixes  Points
80 meters 5 5 22
40 meters 53 47 274
20 meters 37 37 90
15 meters 81 71 188
10 meters 276 153 796
Overall 450 263 1370

It was not possible to operate outside the
contest time window after the WPS event, as
the return flights were brought forward by
3 hours. Those that simply needed 4W as a
country were obvious by their 001 serial ex-
change, but hey, it was worth it for both of us.

As hinted at earlier, and at the insistence
of W7GJ at a meet-up in Austin, Texas in
2009, VK3OT and others, that the 50 button
get pushed on the IC-7600 radio for the first
time. Leaving the radio on 6 meters while at
dinner on Saturday night, the spectrum display
left traces showing something was going on.
| proceeded to work around 40 stations on
6 meters, with JA, VR, DU, 9M, BA, BV, 3W
and a KH2 was a neat surprise. Some of the
HF stations also asked to look for them on 6
during the second night of the WPX event, too.

Transiting Darwin on Monday on the way
to Sydney, and looking back to see the 4W3A
trail left on the Internet, the poor behaviors
observed on the 6 meter forums was nothing
short of rude and abusive in relation to the
4 W [50 MHz] radio button push. Really not
sure why, as | genuinely thought the feeble
attempt on 6 meters may have been received
more positively. | was sadly wrong.

In summary, lessons in Portuguese, bureau-
cracy, rental cars and keeping off 6 meters were
all taken home, and all will come to the fore
for the next trips.
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June means the ARRL VHF contest, the
one that usually features superior conditions
fueled by the peak of the E-skip (Es) season.
So this year | want to give the contesters a
present. | have been asked many times in
the past what the secrets of winning a VHF
contest are. | have always replied that there
are no secrets: what you see is what you get.

I lied.

There is a secret. It isn’t easy. It takes a
lot of effort and a lot of money — though
less money than building a competitive
HF contesting station. It does take some
technical skill but all in the area of station
integration — essentially all of the hardware
and software can be purchased. It takes a
certain kind of operating skill though this can
be learned rather rapidly and does not require
years of practice like a winning score in
an HF contest. It’s not ethical, though I
suspect many VHF contesters, perhaps a ma-
jority, would not take exception to its ethics.

Actually I have already described this
approach in print in a small specialty contest
magazine, CQ Contest, in 1999. It went es-
sentially unnoticed by the VHF contesting
fraternity. | thank Bob Cox, K3EST, the
copyright holder, for permission to use that
article. Follow along now while | bring it up
to date and show you how you, too, can win
a major VHF contest.

Concepts

What follows is mostly conceptual. For
lack of space, a lot of details will be omitted.
I will talk about an unlimited multioperator
class station but the same principles are ap-
plicable to a single operator class station.
Many of you will not believe that this ap-
proach will make you unbeatable, but if you
follow my score analysis you will see that it

This Month

*June 5 Good EME
conditions

June 11-13 ARRL June VHF
QSO Party

June 18-19 SMIRK QSO Party

June 25-26 ARRL Field Day

*Moon data from EA6VQ

An Army of Rovers

will generate huge numbers of points, many
more than your competitors can hope to get
by any other means — except doing exactly
the same thing you are doing.

The Magic of High Point Contacts

The approach is multifaceted. One might
think that a competitive VHF multioperator
station (multiop) would only need a superior
location in a geographically advantageous
area, some state-of-the-art hardware and
some superb operators. But you’d be wrong.
You should have decent equipment but you
don’t need superstars running your station
— any reasonably experienced operators
will do. Because of the huge point differen-
tial given to microwave contacts in all the
major ARRL contests, all you need is a big
microwave station and a large number of
stations to work.

Stuffing the Log

Well, where do you get that large number
of microwave contacts? To paraphrase the
old Smith Barney commercial on TV —
you get them the old fashioned way — you
manufacture them.

Ever wonder how a multiop can work
over 200 stations on 13 cm? Or well over

THE WORLD ABOVE 50 MHz

100 on the next three bands up? Is it a mat-
ter of lots of local activity and they are the
only ones well enough equipped to work all
these folks or that their competition is asleep
at the switch? Not at all. If you equip a large
number of rovers with multiband microwave
equipment the numbers really pile up. Better
yet if you are located near a four corner grid,
bands like 24 GHz and above where even
short distance contacts are difficult can be
added to your totals.

The fixed station does all the work with
large antennas and high power. You’d be
surprised at how much time it takes to work
all these rovers. That would leave them es-
sentially no time to work anyone but you.
But after all there is no enforceable rule that
says that they have to work anyone but you,
is there? You thus have this huge quantity of
points all to yourself.

The bottom line is that honing your skills
to work stations quickly in heavy inter-
ference is optional. You can win without
doing that and save considerable money and
effort, though you may choose to do so and
my station design will give you the opportu-
nity to do just that. In any case you will start
with an insurmountable advantage, a huge
number of points none of your competition
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Figure 1 — Grid squares within 425 km of EM18aa. The location is at the intersection

of EM 07, 08, 17 and 18.

Gene Zimmerman, W3ZZ ¢ 33 Brighton Dr, Gaithersburg, MD 20877 ¢ w3zz@arrl.org; (301-948-2594)

94  June 2011 O5F



can get. This is the secret of success.

Toto, | Think We’re in Kansas

OK, so we know what we need to do.
Develop a big station and an army of rov-
ers. Believe it or not, the most difficult job
is finding operators for the rovers. The rest
just takes money to buy readily available
commercial equipment and time to do the
integration if you don’t want to build any
RF equipment yourself. But if you think
you understand how to work with and build
microwave equipment, ham ingenuity will
certainly cut the costs. There’s plenty of used
and commercial equipment to retrofit.

First, where will we set up our new
unlimited multiop? Since we don’t care
very much about anything to a first order of
approximation but the rovers, let’s choose a
location where roving is easy, traffic is light
and the gas prices are likely to be more rea-
sonable. How about EM18aa located a few
km southwest of Hutchinson, Kansas. It’s at
the intersection of EM07, 08, 17 and 18 (see
Figure 1). As a matter of fact one of the best
unlimited multiops WB@DRL (now NZOY)
with WAZTKJ (now (K9ZV), though sadly
no longer active, used to operate not far from
this location. They didn’t use this approach
but they did make big scores. That part of the
country has several other advantages. It’s flat.
Roads tend to run in straight lines and follow
close to grid boundaries. Land is compara-
tively inexpensive — we would like enough
acreage to put up quite a few tall towers to
increase our tropo coverage.

A quick look at the nearby grids indicates
that there are 44 grids some parts of which
are within 425 km of EM18aa. Many are
less than 250 km away, which is ideal for
microwave contacts.

Station Hardware

This is a concept column not a how-to
column. The details are beyond the scope
of this presentation. But a few comments
are in order.

In order to take full advantage of working
both all the rovers and others not associated
with the rovers, the station itself ought to have
a minimum of eight towers: two each for 6
and 2 meters, one each for 222 and 432 MHz,
one for 903 and 1296 MHz and one for all
frequencies above that. An extra tower for the
microwaves might not be a bad idea, either.
Given the gently rising or falling terrain, all
the towers except 6 meters should be as tall
as possible (~65 meters high).

Don’t fool around with the station equip-
ment. One possibility is in Table 1; you can
use other equivalent hardware. Run the legal
limit where possible and a substantial amount
of power on the upper bands. Usable solid
state amplifiers are available for surprisingly
reasonable prices for the microwaves. One
side of the microwave contacts has to hear

Table 1

Main Station Equipment
Single Elecraft K3 for 902 and 1296 MHz and a single K3 for all bands above that.
DEMI = Downeast Microwave, HP = High power (50-60 W), DB6NT = Kuhne Electronic.
Solid state amplifiers on 902 MHz and above are often available on eBay or through
other sources, or from current manufacturers — DEMI and Kuhne.

Band Transceiver Transverter Amplifier

50 2xK3 — Harris Platinum
144 2xK3+2 meters — Lunar Link

222 K3 DEMI HP Lunar Link

432 K3 DEMI HP Lunar Link

902 K3 DEMI 30 W Motorola 400 W
1296 K3 DEMI 30 W VE1ALQ 300 W
2.3G K3 DB6NT Spectrian 250 W
3.4G K3 DB6NT Toshiba 50 W
5.7G K3 DB6NT Avantek 10 W
10G K3 DB6NT DEMI 8 W
(24G) K3 DB6GNT DB6BNT

(47G) K3 DB6NT DB6NT

the other in order to simplify pointing. So the
more power the better up there.

Only the 6 and 2 meter antenna systems
need be elaborate and then only if you want
the possibility of working lots of other sta-
tions besides your rovers. You likely can
win without this but it will be a lot more fun
if you have it. For example, start with three
sets of small 5 element fixed stacked Yagis
for 6 meters on a 30 meter high tower with
asingle large Yagi like an M2 6M9KHW on
the top to work the rovers on tropo.

A second smaller tower located as far
away from the stacked fixed Yagi tower as
possible with perhaps a pair of 9 meter boom
Yagis can be used to pick off packet and
Skimmer (www.dxatlas.com/CwSkimmer)
spots and occasionally work a rover or two
when the main tower is busy running people.
Two meters should be a 65 meter high tower
with three large vertical arrays (LVVASs) from
Directive Systems. (Each array consists of 16
five-element Yagis stacked vertically.

A pair of stacked smaller (~5.2 meter
booms) rotary Yagis could sit on top of this
tower to cover the rovers who are outside the
fixed LVAs beamwidth. 222 and 432 MHz
can be pairs of ~5.2 meter boom Yagis. You
will not have time to call any CQs on either
band because you will be too busy working
your rovers and the occasional pass from 6
or 2 meters. The 903 and 1296 MHz tower
can use pairs of stacked loop Yagis mounted
on a single H frame. The microwaves ought
to sit on a rotating tower and will all be sub-
stantial dishes. As previously noted a smaller
microwave tower using blowtorch-loop Yagis
and smaller dishes could be useful but is
completely optional.

Rovers

To do this right you need 16 rovers. These
travel basically three routes of ~16-19 grids:
four to the west of EM18aa, eight north/south
of EM18aa and four to the east of EM18aa.
All rovers look to stop near grid corners to

minimize travel time. Out in these flatlands
essentially every grid corner is accessible,
something that is not true in more mountain-
ous areas. These rovers never get more than
425 km from the base station and often much
closer. | estimate that the rovers will gener-
ate ~350 grids minimum — probably more
— and each rover will produce 408 points
or more (June/September scoring rules) for
the home station. For 16 rovers that makes
6528 Q points and a total of 2.3 million points
without working anything but your rovers.

There are lots of ways to build these rover
stations. FT-857 or IC-7000 transceivers can
be used for 6 and 2 meters, 432 MHz and as
microwave IF strips. Small Yagis and small
dishes make good antennas. Equipment
is available off the shelf or can be readily
converted from surplus commercial gear.
Whatever floats your boat and fits your bud-
get and talent. Even if you buy it all it won’t
cost much more than $10,000 per rover.

The key is to make the rover operators
feel that they are an integral part of the home
station, as indeed they are. Their job is to hit
all those grids, a relatively straightforward
task within the 33 contest hours if they hit
four grid corners for the most part. For sure,
it is impossible even to be competitive much
less considering a chance to have the highest
score in the country without them. As they
gain experience they might even want to
challenge all those pack rover records and
systematically win all three rover categories.
Just make sure they remember to work the
home station first at each stop.

The Winning Edge

How well will a station like this work?
Well, you never saw anything like this in
any other kind of contest. The results mimic
what you might expect in Connecticut or New
Jersey or maybe even the Land of Oz. But
not Kansas. First the rovers are essentially
guaranteed to make 7 contacts up to 13 cm at
every stop. A certain percentage of the other
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stops will yield contacts above that although
| haven’t counted that in my hypothetical
totals. Contacts are readily possible in four
grids on 24-47 and even 76 GHz at the grid
corner near EM18aa. All of the local opera-
tors should have laser systems to work the
home station. They are fun to build and work
over a 1 km line of sight path pretty well. If
the home station is located close enough to
the grid corner more grids might be possible
on laser light.

What does this mean to the bottom line?
In a September contest, 3,000,000 points
ought to be readily achievable even if non-
rover contacts are rather limited. In June one
can expect quite a few extra contacts and
an extra 100 grids or more from Eg if the
conditions are reasonably favorable as they
often are in Kansas. This yields more than
a million extra points. Even a record score
in other parts of the country would have no
chance against this.

For single operators, the same kind of shot
in the arm is possible. Only a few rovers will
drastically boost your score, particularly for
stations in the middle of the country or the
southwest who do really well on 6 but not
elsewhere because of lack of activity.

Who's Kidding Whom

No, it’s not April. That was 2 months ago.
And this column is not a joke. Everything
mentioned here is perfectly legal. You will
have a mortal lock on the June or Septem-
ber ARRL VHF contests. January is dicey
because it snows in Kansas — sometimes
quite a bit. But the potential is there and
victory is yours for a cost less than a good
HF multi-multi.

ONTHE BANDS

March was another month with generally
very poor activity but resurgence in Cycle 24
raised the solar flux (SFI) above 100 on a
number of occasions and the higher flux led
to the first solid transequatorial propagation
(TEP) of the current cycle.

6 meters. It was a big month for TEP to
the tier of states south of 31°N. Eg links to
TEP were very rare with the exception of
March 2-3, which featured contacts with PY/
LU/ZPICE to the East Coast and W8. The
big winner was John, W5UWB (EL17) who
worked down into South Americaon March 3,
11, 13, 24-26. John notes that he reached
west into CE and OA on the latter days.
Pat, W50ZI (EMO00) worked into LU on
March 3 and reports that XE20R (DL88)
and N4DG (EM20) did as well. March 12
LU was hearing the KH6HI beacon. On the
13t AC4TO (EM70) worked into LU and
ZB2FK worked PY (tnx N@JK). On March
23 Dan, K3zXL (EM87) worked into LU,
CX, CE and HFer Tom, K3TW/4 (EL88)
worked LU and heard the CE6B beacon with
a simple three half wave dipole and 100 W.
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Es was plenty scarce in March. On March
2-3 DX Sherlock (www.vhfdx.info) shows
a widespread east/west opening with some
extensions into the Caribbean. On March
10 the opening was north/south along the
east coast and into the Caribbean as well
as the Rockies to the Gulf coast. Stations
in southern California were working the
4A4A DXpedition to Revillagigedo Island
[a group of islands 600 km west of Mexico
— Ed.] March 25 at 0530Z. Bill, W@WOlI,
reports that Wade, VK4WM (QG64) worked
UXBUN (KO50) immediately after working
JR6EXN (PM53) in Okinawa with his beam
direct path to the northwest.

2 meter TEP. Only one 2 meter TEP
contact — on 2 meter FM from LU to EM32
— has ever been reported.! Thus it was
amazing that two such heard reports were
made this March. Jonathan, KI4UKF (EM96)
heard Claudio, LW2ECC (GFO05) at 16552
March 2 on 148.48 MHz FM simplex. Upon
further investigation it seems likely that what
Jonathan may have heard was a 10 meter
remote base retransmitting Claudio’s signal.
TEP at 1700Z is very unlikely even on 6
meters. WGWOI reports that Ken, NATUT
(EL98gk) heard a burst from PY4A?? on
144.200 SSB at 0317Z March 8. The end
of the call was garbled by the type of flut-
ter common on the late TEP opening but
PY4AQA was reported by the propagation
loggers to be active at that time.

Tropospheric ducting. Ron, K5LLL
(EM10kf) reported the first transgulf episode
this season, March 12 in the morning to
Florida EM70, EL87, 86, 98 and as far east
as Georgia, EM81 and 73. He also worked
EMA45 and 55 at that time.

Aurora. In spite of at least one X-class
flare, aurora has been slow to develop. On
March 11 Brandon, N8PUM (ENG66) reports
that his 2 meter beacon was heard by W9RM
(EN52) and his 6 meter beacon by VE2XK
(FNO7), KOMU (EN44) and WIRM.

Meteor scatter. March 2 John, W5UWB
(EL17ax) worked N3LL, (EL86tx) on 222 MHz
via FSK441.

EME. Lance, W7GJ, reports the first US
contact with Antarctica, VP8DMH (FC52)
on March 19. March 3 Marshall, K5QE,
worked Benni, TF3CY. Benni believes this
may be the first Iceland EME contact.

HERE AND THERE

June ARRL VHF QSO Party. What
has now become the most active VHF
contest runs from 1800Z June 11 to 02597
June 13. This contest usually has a lot of E.
Full information is in May 2011 QST or at
www.arrl.org/june-vhf-qso-party.

Two meter transatlantic tests. Joe,
CT1HZE (IM57nh) will be concentrating

1E. Zimmerman, W3ZZ, “World Above 50 MHz,”
QST, Mar 2010, pp 88-90.

on 2 meter transatlantic tests with high
power in the upcoming 2011 summer. He is
looking for North American stations to test
with. The best way to communicate will be
the ON4KST 2 meter North American chat
room or via e-mail at DUBUS@t-online.de.

2011 SMIRK QSO Party. Sponsored
by the Six Meter International Radio Klub
(SMIRK) this contest begins 0000Z June
18 and ends 2400Z June 19. All 6 meter sta-
tions are welcome. Exchange grid square and
SMIRK number (if you have one). Further
details are at www.smirk.org.

DL88. The K5N Activation Group is
planning another assault on DL88 tenta-
tively from June 2-6, 2011. The operators
will be Bill, KSYG; Danny, NSOMG; Bill,
N5YA, and Marshall, K5QE. They will use
50.210 MHz for both SSB and FSK441.
Power will be limited to between 100-225 W
to an M2 6M5X beam. Since generators are
not allowed solar panels will be used. QSL
via Joey, W5TFW, with an SASE.

K4RF SK. | regret to inform you that
one of the leading VHFers in the Southeast,
Steve Adams, K4RF (ex-WS4F) passed
away on March 4, 2011. Steve, an attorney
and municipal court judge for the City of
Cornelia, Georgia, was one of the founders
of the Fourlanders and a first rate VHF con-
tester. We will miss you Steve! (Tnx N4QH,
WBA4SLM)

PZ5RA. W@WOI suggests 6 meter DXers
wishing verification of contacts with PZ5RA
dispense with mailing a self-addressed en-
velope and cash to PZ5RA and rely entirely
that Ramon will, in due course, confirm the
contact on LoTW for DXCC credit. Multiple
attempts by 6 meter DXers to QSL by mail
have proven useless. Ramon tells W@WOI
that mail delivery to him from the USA is
unreliable.

West Coast DXCC. After 53 years Russ,
K6KLY, one of the leading West Coast DX-
ers, just received his 100t QSL card for
DXCC on 6 meters. This is a prime example
of how difficult this award is from the San
Francisco Bay Area.

Fifteenth International Earth-Moon-
Earth Conference. Marc, N2UO, writes that
the next EME conference will take place at
Churchill College in Cambridge, England,
on August 16-18, 2012 sponsored by the
UK Microwave Group (in conjunction with
the RSGB). The program will include an
optional preconference tour and a family
program. More details of the venue, lec-
ture program, tours and partners programs
will be posted to the Conference website,
www.eme2012.com.
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SPECIAL EVENTS

Contact these stations and help commemorate history. Many provide a special QSL card or certificate!

May 14-May 15, 0000Z-23592,
PDG6MILL, Gieterveen, Netherlands. Area
amateurs. Dutch National Windmill Weekend -
Eendracht Windmill.SSB 10 20 40 m digital
possible 2 m. QSL. eQSL or direct to Bernard
Zuidema, PD7BZ, Zetveld 45 , Schoonoord,
7848CX, Netherlands. All QSOs answered with
QSL via bureau, include SAE if you want QSL
direct. See URL for list of participating Wind-
mills. www.pdémill.com

May 21-May 23, 01002Z-1159Z, K6M,
San Mateo, CA. Blackberry REACT. Maker Faire.
14.250. QSL. Phil Stripling, 301 S Grant St,

San Mateo, CA 94401. QSL via aféwi@arrl.net;
special event QSL card will be mailed.
makerfaire.com

May 27-May 30, 21002Z-20002,
WS1SM, Gorham, ME. Wireless Society of
Southern Maine. Gorham Founders Festival

- 275% Anniversary. 14.270 14.260. QSL. Thom
Watson, 16 Hope Dr, Gorham, ME 04038.
www.gsl.net/wslsm/topics.html

May 28-May 30, 15002-22002,
WOFSB, Waterloo, IA. Five Sullivan Brothers
Amateur Radio Club. Commemorating Memo-
rial Day. 21.240 14.240 7.240. Certificate &
QSL. Five Sullivan Brothers ARC, 4015 Inde-
pendence Ave, Waterloo, |1A 50704.
t-mc-nulty@msn.com

Jun 3-Jun 4, 1600Z-2200Z, NAGPW,
Pueblo, CO. Pueblo West Amateur Radio Club.
Great Pueblo Flood, 90" Anniversary. 14.270
7.180. Certificate. Pueblo West Amateur Radio
Club, 676 S Dante Dr, Pueblo, CO 81007.
Various HF bands and modes as conditions
permit, concentrating primarily on 40 and

20 meters. Grid DM70ph. Pueblo County.
www.gsl.net/naOpw

Jun 4, 0200Z-1800Z, W7C, Cheyenne,
WY. Local Amateur Radio Operators. Relay For
Life. SSB 7.260 3.950 CW 7.125 3.680. QSL.
Fred Culek, KD7LLF, 3008 Terry Rd Sp #25,
Cheyenne, WY 82007.

Jun 4-Jun 5, 0000Z-2359Z, NI4BK,
Wilmington, NC. Azalea Coast Amateur Radio
Club. Museum Ships Weekend 2011. 14.260
7.260. Certificate. Azalea Coast Amateur Radio
Club, PO Box 4044, Wilmington, NC 28406.
Operating from the battleship USS North
Carolina. ac4rc.org

Jun 4-Jun 5, 12242-1224Z, W9AB,
Muskegon, MI. Michiana Amateur Radio Club.
USS Silversides (Submarine) Museum Ship
14.260 14.039 7.260 7.039. QSL. Michiana
Amateur Radio Club, 3220 E Jefferson Blvd,
South Bend, IN 46615. community.michiana.
org/marcsite

Jun 4-Jun 5, 1400Z-2000Z, VE3MIS,
Mississauga, ON. Mississauga Amateur Radio
Club. Streetsville Bread and Honey Festival
2011. 28.480 21.315 7.230. Certificate. Michael
Brickell, VE3TKI, 2801 Bucklepost Cres, Mis-
sissauga, ON L5L 1M6, Canada. Include $2
US for postage. Please note we cannot use US
postage stamps in Canada. www.marc.on.ca
Jun 4-Jun 5, 14002-2100Z, TM90LH,
Etretat Beach, France. F6KOH Club SHTSF.
90" Anniversary of the Radio Club Le Havre.
14.290 7.090 3.690 14.070 PSK. QSL. SHTSF,
25 rue des Iris, Le Havre 76610, France.

Operating mobile. Event running several
weekends. www.shtsf.com

Jun 4-Jun 5, 1400Z-2100Z, NB9QV,
Manitowoc, WI. USS Cobia Amateur Radio
Club. WW Il Submarine USS Cobia AGSS-245.
21.300 14.260 7.250. Certificate & QSL.* Fred
Neuenfeldt, W6BSF, 4932 S 10t St, Manito-
woc, WI 54220. www.qrz.com/db/nb9qv

Jun 4-Jun 5, 1500Z-0100Z, W6TOI,
Downey, CA. Downey Amateur Radio Club.
Downey Amateur Radio Club’s 60t Anniver-
sary Celebration. 14.263 21.363 7.180 145.595
simplex. Certificate & QSL. Downey Amateur
Radio Club, PO Box 207, Downey, CA 90241.
darcarc.wordpress.com

Jun 4-Jun 5, 15002-2130Z, N4WIS,
Virginia Beach, VA. USS Wisconsin Radio
Club. USS Wisconsin — Museum Ships on the
Air. 14.264. Certificate. NAWIS-USS Wisconsin
Radio Club, PO Box 6682, Virginia Beach, VA
23456. www.n4wis.org

Jun 4-Jun 5, 1500Z-2145Z, W5KID,
Baton Rouge, LA. Baton Rouge and USS Kidd
Amateur Radio Clubs. Museum Ships. Gen
bands CW in QRP freqs 20 m SSB 40 m CW
preferred, other bands possible. QSL. W5KID,
305 S River Dr, Baton Rouge, LA 70802.
www.lsu.edu/brarc/uss_kidd.htm

Jun 4-Jun 5, 1700Z-1700Z, K3DN,
Philadelphia, PA. Warminster Amateur Radio
Club. Honoring the American Flag. 21.280
21.050 14.280 14.050 7.280 7.080 3.880 3.580
PSK. QSL. K3DN, PO Box 113, Warminster,
PA 18971. From Union League, Philadelphia.
www.k3dn.org

Jun 4-Jun 5, 1700Z-2359Z, NI6IW,

San Diego, CA. USS Midway (CV-41) Museum
Radio Operations Room. International Museum
Ships Radio Weekend, D-Day Normandy 1944,
Navy Hospital Corps Established 1898. 14.320
7.250 PSK31 14.070 D-STAR 012C and

2 m/70 cm SOCAL rptrs. QSL. USS Midway
Museum Radio Room, 910 N Harbor Dr,

San Diego, CA 92101. kk6fz@arrl.net

Jun 5-Jun 10, 16002-2200Z, N3M,
Baltimore, MD. ARCNEM and IEEE. Interna-
tional Microwave Symposium. 14.260. QSL.
Steve Stitzer, National Electronics Museum,
Box 1693 MS 4015, Baltimore, MD 21203.
Daily HF operations June 5-10; see web
page “other events” for possible VHF-UHF-
microwave activities. ims2011.mtt.org

Jun 10-Jun 11, 1200Z-1600Z, W@S,
Jackson, MO. Bootheel Amateur Radio Club.
150t Anniversary of Stars and Stripes. 28.450
21.350 14.240 7.255 3.855 21.070 14.070
7.070 PSK31. Certificate. Bootheel ARC,

PO Box 98, Jackson, MO 63755.
kbOufl.ucoz.org

Jun 10-Jun 11, 2200Z-1100Z, WOL,
Dixon, IL. Lee County Amateur Radio Club.
Relay For Life. 14.235 7.205 PSK31: 14.070
7.038 . QSL. Lee County Amateur Radio Club
WXOLE, 231 S Locust Ave, Amboy, IL 61310.
www.facebook.com/pages/Lee-County-
Amateur-Radio-Club-LECARC/
147165711972076

Jun 11, 14002-2200Z, WOKY, Kearney,
NE. Midway Amateur Radio Club. 1515t Anni-
versary of the Pony Express Reride. 14.270

7.280. Certificate. Midway ARC, PO Box 1231,
Kearney, NE 68848.

Jun 11, 1500Z-2100Z, W9ABG, Fairview
Heights, IL. Antenna Builder's Guild. St Louis
QRP Society Day. 14.155 14.055 7.182 7.055.
QSL. Antenna Builder’s Guild, PO Box 932,
O’Fallon, IL 62269. Homebrew QRP trans-
ceivers, antennas, feed lines and tuners at
Pleasant Ridge Park. Talk-in 146.76 p/l 141.3.
www.antennabuilders.com

Jun 11, 1800Z-2330Z, K7K/W7DK,
Tacoma, WA. Radio Club of Tacoma. Jim
Kirkreit Memorial Picnic — Radio Club of
Tacoma 951 Anniversary. 14.265 14.055. QSL.
Radio Club of Tacoma, W7DK, PO Box 11188,
Tacoma, WA 98411.w7dk.org

Jun 11-Jun 12, 1500Z-2200Z daily,
NY2SF, Youngville, IA. Lincoln Highway
Amateur Radio Group. Celebrating 98 years of
the Lincoln Highway, New York to San Fran-
cisco. 14.260 14.040 7.260 7.040. QSL. Lincoln
Highway ARG NY2SF, 1212 20t St SW,

Cedar Rapids, IA 52404.

Jun 12-Jun 18, 0000Z-2359Z, NS8QA,
Portsmouth, OH. Portsmouth Radio Club. 72
Anniversary. All Bands PSK-31 RTTY SSTV.
Certificate & QSL.* Portsmouth Radio Club,
PO Box 266, Portsmouth, OH 45662.

Jun 12, 12002-2000Z, N8V, Mansfield,
OH. 179™ Airlift Wing (Ohio Air National
Guard). 179t Airlift Wing Family Day. 14.250
7.250 3.940. Certificate. David A. Krutsch,
565 Overbrook Ct, Mansfield, OH 44903.

Jun 13-Jun 19, 1100Z-0000Z, W3C,
Corry, PA. Radio Amateurs of Corry. Birthday of
Corry, PA, home of the Climax Locomotive.
21.300 14.275 7.200 3.915. Certificate. Radio
Amateurs of Corry, Special Event Station,

PO Box 362, Corry, PA 16407. www.w3yxe.org

Jun 18, 08002-1400Z, NA1RL, Newing-
ton, CT. Newington Amateur Radio League.
NARLFEST. 28.450 14.250 7.250 24.950. QSL.
Richard Lawrence, KB1DMX, 335 Lloyd St,
Newington, CT 06111. www.narl.net

Jun 18, 0900Z-1600Z, W6SVS, Simi
Valley, CA. Simi Settlers. Simi Valley Strathearn
Park History Day. CW 14.040 USB 14.255
7.260. QSL. Simi Settlers Amateur Radio Club,
PO Box 2125, Simi Valley, CA 93062.
www.simihistory.com or simisettlers.org

Jun 19, 15002-2300Z, WE7GV, Green
Valley, AZ. Green Valley Amateur Radio Club.
30" Anniversary. 14.247 14.245 14.242. Certifi-
cate. Green Valley Amateur Radio Club, 601 N
La Canada Dr (SAV), Green Valley, AZ 85614.
tlang1080@gmail.com

Jun 21-Jun 25, 1400Z-2000Z, K3J,
Lock Haven, PA. Bald Eagle Repeater Associa-
tion. Sentimental Journey to Cub Haven Fly-In.
21.330 14.330 7.230 3.933. QSL. K3J Senti-
mental Journey, c/o Bald Eagle Repeater
Assoc, PO Box 3393, Williamsport, PA 17701.
www.baldeaglerepeater.org/k3j.html

Jun 24-Jun 26, 0800Z-2359Z, N6R,
Thousand Oaks, CA. Ventura County Amateur
Radio Society. Field Day/Celebrating the Lives
of President Ronald & Mrs Nancy Reagan.
28.490 21.320 14.255 7.260. QSL. Peter
Heins, N6ZE, 1559 Norwich Ave, Thousand
Oaks, CA 91360. Operating from the grounds

Maty Weinberg, KB1EIB 4 Special Events ¢ events@arrl.org
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of the President Ronald Reagan Library &
Museum, Simi Valley, CA.
www.qrz.com/db/n6r

Jun 24-Jun 26, 1200Z-1700Z, K7C,
Hardin, MT. Yellowstone Radio Club. Custer
Battle Reenactment. 21.375 14.250 7.230
3.880; 15 20 40 80 m. QSL. Yellowstone
Radio Club, PO Box 883, Billings, MT 59103.
From the Custer battle reenactments site.
www.k7efa.net

Jun 25, 16002Z-2359Z, WR7UKC, South
Cle Elum, WA. Upper Kittitas County Amateur
Radio Club. 102" Anniversary of Milwaukee
Road Rail Service to the Pacific Northwest.
14.268 7.268 3.880 PSK31. Certificate & QSL.
Jack Williams, PO Box 603, South Cle Elum,
WA 98943. www.gsl.net/wr7ukc/special
event.htm

Jun 25, 1700Z-2359Z, NI6IW, San Diego,
CA. USS Midway (CV-41) Museum Radio
Operations Room. ARRL Radio Field Day. SSB
14.320 7.250 PSK31 14.070 D-STAR 012C
and 2 m/70 cm SOCAL rptrs. QSL. USS
Midway Radio Room, 910 N Harbor Dr,

San Diego, CA 92101. kk6fz@arrl.net

Jun 25-Jun 26, 1800Z-2100Z, W2GSB,
Lindenhurst, NY. Great South Bay Amateur
Radio Club. Field Day. 14.275 14.070 7.185
3.850. QSL. W2GSB Field Day, PO Box 1356,

West Babylon, NY 11704. If you are in the
Long Island area and would like to take part
please email info@gsbarc.org for site infor-
mation. www.gsbarc.org

Jun 25-Jun 26, 1800Z-2100Z, W4BRK,
Moncks Corner, SC. Berkeley County SC
ARES/RACES. Berkeley County SC ARES/
RACES 2011 Field Day. 3.850. QSL. Dennis

Zabawa, KG4RUL, 307 Pine Cone Ct, Ladson,
SC 29456. www.w4brk.org/FieldDay2011.htm

Jun 25-Jun 26, 1800Z-2059Z, K5R,
Portales, NM. Greyhound Amateur Radio Club.
2011 ARRL Field Day. 21.290 14.245 7.180.
QSL. Greyhound ARC, 52 Broadcast Ctr,
Eastern New Mexico University, Portales, NM
88130. org.enmu.edu/enmuarc

Certificates and QSL cards: To obtain a certificate from any of the special-event stations offer-
ing 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 Web site.

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 also available at that site. You can also request a copy by e-mail or send a self-addressed,
stamped envelope (SASE) (Special Requests, ARRL, 225 Main St, Newington, CT 06111; write
“Special Events Form” in the lower left-hand corner.) Off-line completed forms can be mailed,
faxed (Attn: Special Events) or e-mailed.

Submissions must be received by ARRL HQ no later than the 15t of the second month preceding
the publication date; a special event listing for Aug QST would have to be received by June 1. In
addition to being listed in QST, your event will be listed on the ARRL Web Special Events page.
Note: All received events are acknowledged. If you do not receive an acknowledgment within a
few days, please contact us.

Special Events listed in this issue include current events received through Apr 10. You can
view all received Special Events at www.arrl.org/special-event-stations.

Sean’s Picks

Canada: Maritime QSO Party

B State QSO Parties this month: Alabama, West Virginia.

® QRP Contests this Month: ARS Spartan Sprint (June 7), World
Wide QRP Contest (June 11-19), NAQCC Monthly Sprint (June 15),
Flying Pigs Run For The Bacon (June 20), NAQCC Milliwatt Sprint
(June 22), QRP ARCI Milliwatt Field Day (June 25-26)

B Ten-Ten Open Season (June 4-5): With sporadic-E season in
full swing, now’s the time to be on 10 meters! Exchange is signal
report, state or province and your Ten-Ten number. Don’t have a
number? This event will help you earn one quickly!

® ARRL June VHF QSO Party (June 11-13): 6 meters and up
explodes with activity for this event. Exchange is your grid
square. This is the best VHF+ contest on the planet, and hot

bands make for great QSOs. Don'’t miss this one!

u All-Asian DX Contest, CW June (18-19): All-Asia is correct!
Point those beams west and listen for all kinds of great DX.
Exchange is a signal report and your age (female ops can send
00 if they wish).

B SMIRK QSO Party (June 18-19): Sponsored by the Six
Meter International Radio Klub, this event is all 6 meters, all
weekend long. Exchange is grid square and SMIRK member
number if you have one.

H ARRL Field Day (June 25-26): Is Field Day a contest, public
relations effort, emergency preparedness exercise, or just a fun
way to get outdoors with radio gear? Yes! However you enjoy it,
be sure to enjoy it!

ARRL VEG Volunteer Examiner Honor Roll

The ARRL VEC Honor Roll recognizes the top 25 Volunteer Examiners according to the total number of exam sessions
they have participated in since their accreditations. Since each session requires an average time commitment of 2-4 hours or

more, the thousands of hours these VEs have invested is extraordinary! Whether you are one of our VE Teams that test once a
week, once a month or once a year, we want to express our warmest appreciation to all volunteers for their generous contribution

to the ARRL VEC program.

If you are an ARRL VE, you can see your session stats online at www.arr |.or g/ve-session-counts.
If you’re not a VE, become one! See www.arr|.org/lbecome-an-arrl-ve.

Call Examiner Sessions
N5AF Sammy Neal 509
AB@ZSX  Harry Nordman 452
K6VIP Royal Metzger 368
N@WDG  Kevin Naumann 365
KAZCDN Karen Schultz 361
AB@TO  David Bartholomew 359
K3FL Franz Laugermann 358
KK5NU  John Moore, il 339
KS@F John Mackey, Jr 329
AC2T Paul Maytan 323
KP4PQ  Victor Madera 311
AlZD William Martin 308
WB5R Gerald Grant 301
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Accreditation Date Call Examiner Sessions  Accreditation Date
20-Nov-84 K@IH John Hauner 295 11-Jan-85
9-Jan-02 KB5PGY David Fanelli 293 1-Oct-91
29-Apr-85 AA2HX  Daniel Calabrese 287 1-Nov-91
17-Nov-02 KD7GIE Richard Morgan 284 11-Aug-00
6-Sep-84 AD6CD  Gary Mangels 282 30-Jul-97
22-Mar-02 AD6DC  Frankie Mangels 278 14-Oct-97
1-Dec-91 N5KBW  Michael Faucheaux 277 15-Jul-96
21-May-95 AB@YX  Jeanette Nordman 276 21-Aug-03
1-Oct-90 NZRN Robert Hamilton 274 19-May-87
6-Sep-84 KK7M Loren Hole 272 6-Sep-84
1-Mar-92 K5VCR  Adolph Koehler 270 29-Sep-95
1-Nov-84 NI5S Leslie Dale 269 6-Sep-84
4-Jan-85 N1IKM Roy Johnson 269 24-Jul-95



K2TQN

We’re going back to transmit-
ters this month. Several years
ago | received a telephone call
from my friend Bob Dennison,
W2HBE, who was planning to
move out of state to be closer to his family.
He offered to sell me several of his radios. |
jumped into my car and drove to his home
that very day. (An offer like that doesn’t
come along very often.) Most of the radios
| picked up are shown in the large photo-
graph. And as I said in my July 2005 column
in QST, | plan to feature one of them every
so often in future Vintage Radio columns.
Here is the one in the center of the photo-
graph.

We’re lucky, as Bob was a prolific de-
signer and builder. Most important, he has
written for QST, CQ and Electric Radio
(ER) magazines. His stories survive, as well
as his radios. Collectors covet and treasure
owning his radios.

VINTAGE RADIO

Dave Ishmael, WAG6VVL, is another
great designer, builder and writer featured
in Electric Radio Magazine. Just after my July
2005 column he wrote and sent me a photo-
graph he received from Bob Dennison. He said,
“Please look at the attached photo T-807.jpg.
This is his transmitter in “kit form” and a close-
up of the finished unit. His attention to detail
and his craftsmanship are just remarkable.
These two photos that he sent me in late 93
(as a post card) were the inspiration of my own
HF transmitter pictured in 1625_1 and 1625_2.
My xmtr appeared in ER#61 May 1994 with
proper credit given to Bob for his inspiration.
Inthe last couple of years, we have traded mail
regarding 1- and 2-tube regen receivers. He just
keeps cranking out his projects.”

Examine W2HBE's excellent design work and part gathering.

Radios designed and built by
Bob Dennison, W2HBE.

The T-807, a Compact 50 W Rig

By Bob Dennison, W2HBE (SK) [original
text lightly edited — Ed.]

In November 1936, just two months
after | became amateur radio W9YRQ,
RCA introduced an exciting new beam-
power transmitting tube — the 807. It was
the most beautiful tube ever conceived but
at $3.90 it was too expensive for a poor kid
like me. | was a freshman in high school
and earned $3.50 a week working after
school in a radio repair shop. A few years
later | bought a used RK-39 (Raytheon’s
version of the 807) for $1. It convinced me
that “beam-power” is not just an empty
sales slogan but a real breakthrough in
vacuum tube technology. After WW II,
surplus 807s became available at very
reasonable prices and even today they
continue to show up at hamfests at bar-
gain prices.

Over the years I’ve built many rigs
using the 807 either in the final amplifier
or in the modulator. Recently, | decided to
build a new transmitter for use in the An-
tique Wireless Association’s Old Timer’s
Contest and it seemed only natural that

John Dilks, K2TQN ¢ 125 Wharf Rd, Egg Harbor Township, NJ 08234-8501 ¢ k2tgn@arrl.org
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DAVE ISHMAEL, WABVVL

Dave Ishmael,
WAGVVL's,
transmitter from
May '94 ER.

Bob
Dennison,
W2HBE

for the projects | plan on doing in
the future. | buy items that | may not
use for several years simply because
they are scarce and may not be seen
again. Some items are more common
and you soon will have more than
you need so you might end up selling
these or trading them for the items you
haven’t been able to find. Check your
friends — they often have just what
you’re looking for. Don’t forget the
flea markets, yard sales and church
or school bazaars. | avoid auctions
because prices are invariably bid up
too high for me.

it should employ an 807 in the final. |
would have liked to build the transmitter
on a bread-board as was customary
in the pre-war days but | knew this
would result in too much TVI. So
| accepted the fact that a shielded
enclosure was mandatory. And once
you enclose everything inside a shield
you have to give up plug-in coils and
resort to a band switch. Now if this
were a commercial design, it would
be necessary to somehow gang the
oscillator and final amplifier band
switches. But in an amateur rig we can
use separate switches and substantially
simplify the mechanical design.

Next I considered whether to use
crystals or a VFO. | decided to make

Conclusion
During the February 1994 AWA

provision for both, using an external
VFO that would be built at a later
date. By omitting phone operation,
size, weight and cost are minimized.
While the original intent was to build
a totally pre-war type rig, it seemed
a shame to forego the advantages of
such modern advances as the silicon

Old Timer’s Contest, | made 87 valid
contacts. In this contest we don’t ex-
change RST or QTH, yet several sta-
tions gave me a 599 report or said | had
‘vy gud sigs’. Since the contest band
is only 20 Kc wide, you can imagine
the congestion. We also had to contend
with simultaneous contests sponsored

diode, LED or zener diode. They of-
fered advantages too good to resist.
Then, one-by-one, | adopted other post

by QCWA and the QRP fellows. On
top of that, there were several traffic
nets and the usual RTTY signals. And

Pearl Harbor developments — miniature not to be forgotten, the 59 plus signals
VR tubes, ceramic feedthru condens- from WIAW sending code practice
ers, discaps and capacitance-bridge lessons. My receiver was a two
neutralization. The final result * tube regenerative set using a

57 detector and a 56 audio
amplifier. But the T-807 made
up for any shortcomings of the
receiver and did a fine job. I'm
well pleased with it!

is a compact CW transmitter
measuring 12.5 x 8.87 x 8.75
inches, weighing only 14.75
pounds, exhibiting good keying
with no chirp and putting out 50
watts on 80, 40 and 20; 40 watts

on 15 and 20 watts on 10. Bob’s article goes on in great

detail building the transmitter and
describing the circuits. If you are
interested in building this, the entire
April 1994 back issue is available
from Electric Radio Magazine, via
their website, www.er mag.com/.

It includes a complete schematic.

It’s worth reading even if you want

to build a different homebrew
transmitter. — K2TQN

Finding Parts

Many readers have asked
me “where do you buy your
parts?” That’s a good question
and deserves an answer. | go
to all the hamfests and AWA
meets that are reasonably close.
At each one | find a few parts
that I think will come in handy
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When was the last time
you considered the idea of
throwing together your
own solid state kilowatt RF
amplifier?

Okay, maybe you haven’t
turned that particular idea over in your
mind yet, but you should know that it is
becoming increasingly easy (and affordable)
to build the solid-state amp of your dreams.

Walt DuBose, K5YFW, alerted me to
the amazing Freescale Semiconductor
MRFE6VP61K25H broadband RF power
transistors. These are LDMOS — Laterally
Diffused Metal Oxide Semiconductors —
that can deliver up to 1200 W from 1.8 to
600 MHz with just a 50 V power supply. Off
the shelf they sell for about $270 each, but
Walt saw them going for substantially less
at the last year’s Austin Summerfest along
with all the parts necessary to make 50 V
switching power supplies. If anyone creates
a kilowatt amp with one of these, be sure to
write it up for QST! You can learn more at
www.freescale.com.

Easy Digital on 70 cm

Speaking of more interesting solid-state
goodies, Steve Lampereur, KBIMWR, is
blogging about a new module from Doodle
Labs, the DLM118. This is a complete 1 W
data transmitter that can operate anywhere
between 380 and 520 MHz. By the time
you read this, it should be available for sale
(although the price was unknown at press
time). Amateur data transmissions are limited
to a maximum signaling rate of 56 k on the
70 cm band, which is why you find higher-
speed communications, such as the D-STAR
DD mode at 128 k, taking place above 1200
MHz. Still, 70 cm usually offers more reliable
propagation and with certain groups casting
hungry eyes on 70 cm these days, this may
be one way to increase activity. See his blog
at kb9mwr.blogspot.com/2011/03/hsmm-
420-430-mhz.html.

GPS QRM

LightSquared Corporation presently offers
wireless broadband via satellite using low-
power signals in a frequency range from 1525
to 1559 MHz. That’s close to the frequency

Solid State Dreams

Freescale
Semiconductor
MRFE6VP61K25H broadband
RF power transistor.

range used by our constellation of GPS satel-
lites (1559 to 1610 MHz). So far this has not
caused interference problems, but that may
change when LightSquared moves ahead with
its plans to build 40,000 new high-power base
stations.

Engineers Scott Burgett and Bronson
Hokuf with Garmin International, a satellite
navigation systems manufacturing company
in Olathe, Kansas, say the stronger signals
will be disastrous. They claim the signals
will seriously limit GPS reception, causing
widespread GPS jamming.

The engineers carried out laboratory test-
ing and discovered that GPS receivers would
begin to suffer interference when they came
within about 4 miles of a LightSquared trans-
mitter. They lost the fix altogether at a dis-
tance of 1 mile. When they tested an aviation
GPS receiver, the interference started at 12
miles and total loss of fix occurred at 6 miles.

LightSquared spokesman Jeff Carlisle
said the base stations are not at fault, but con-
cedes that interference could arise because
some GPS receivers lack the necessary front
end filtering. The FCC has required Light-
Squared to submit an initial plan for working
with federal agencies and GPS companies to
determine how to deal with the interference.
The plan was filed with the FCC on Febru-
ary 25 and a final report is due on June 15.

We’re Running Out
of Internet Addresses!

The mainstream media was all over this
story earlier this year and a number of people

ECLECTIC TECHNOLOGY

became quite spun up as a result. (Or as vet-
eran hams might say, “They started pulling
grid current.”)

The story revolves around the transition
from IPv4 to IPv6. IPv4 is what we currently
use for network addressing. The Internet con-
nection at your home, for example, carries an
IPv4 address that looks something like this:
38.125.90.120.

The problem is that there are only so
many possible combinations available in this
configuration and we’ve pretty much tapped
them all. Without more IP addresses, we can’t
keep adding devices to the Internet.

The solution is iPv6, which results in
longer addresses that look like this: 3ffe:
1900:4545:3:200:f8ff:fe21:67cf. There are
many more possible combinations with this
scheme, so we’ll be able to assign new IP
addresses for a long time.

IPv6 works a bit differently from IPv4 and
requires hardware and software support. IPv6
support is built in to most modern computer
hardware, but not all. If you want to check
if your hardware supports IPv6, the easiest
thing to do is head for the operating system
command line on your computer. In Windows
you can run ipconfig. On a Mac or Linux ma-
chine you can run ifconfig. These commands
should list IPv4 and IPv6 addresses for your
hardware. If you see an IPv6 address listed,
you’re good — probably.

When it comes to software — web brows-
ers in particular — you can’t just enter an
address like 3ffe:1900:4545:3:200:8ff:fe2
1:67cf because your browser will probably
have no idea what you’re attempting to do.
Help is on the way, though, in the form of
software updates.

Truth is, the IPv6 change isn’t likely to
mean much to you for some time. In the
United States, the IPv6 compatibility dead-
line set by the federal government is Sep-
tember 30, 2012. This is the date after which
“webmail, domain name server (DNS), and
Internet service provider (ISP) services, must
operationally use native IPv6.” This is soon,
but not terribly soon, and for most of us, that
deadline won’t be cause for much concern.
If you’re running a popular browser, you can
expect compatibility by the time you’ll need
it, and likewise with most hardware.

Steve Ford, WB8IMY ¢ QST Editor

¢ sford@arrl.org
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CONVENTION AND HAMFEST CALENDAR

Abbreviations

Spr = Sponsor

Tl = Talk-in frequency
Adm = Admission

Alabama (Fort Payne) — Jun 11

FHRTV
8 AM-1 PM. Spr: DeKalb County ARC. VFW
Fairgrounds, 18™ St N. TI: 147.27 (100 Hz).
Adm: $5. Tables: $5. Clay Patrie, KG4OZW,
6101-B Mitchell Rd NE, Fort Payne, AL 35967;
256-845-5444; fortpaynehamfest@yahoo.
com; w4gbr.org.

EAST BAY SECTION CONVENTION
June 4, Berkeley, CA

FQs

The East Bay Section Convention, co-spon-
sored by the ARRL East Bay Section and the
California Historical Radio Society, will be held
at the KRE Building (Home of the California
Historical Radio Society, Bay Area Radio
Museum, and W6CF Memorial Station),

601 Ashby Ave. Doors are open 9 AM-1 PM.
Features include swapmeet (no fee, gates
open 8 AM but no selling activity until 9 AM);
DXCC, WAS, WAC, and VUCC card checking;
ARRL forum; speakers; EB Section ARES
meeting. Talk-in on 146.52. Admission is free.
Contact Jim Latham, AF6AQ, 1798 Warsaw
Ave, Livermore, CA 94550; 925-447-6136;

aféag@arrl.net; www.eastbaysectionarrl.org/.

California (Santa Maria)—Jun 18
FHRTV

6 AM-dusk. Spr: Satellite ARC. Newlove Picnic

Grounds, Hwy 101. T-hunt. TI: 146.7. Adm:

Free. Tables: advance $10, door $15. Paul

Goshay, W6WE, 1170 Osage St, Nipomo, CA

93444; 805-929-1188; pmgoshay@charter.

net; www.satellitearc.com.

Connecticut (Newington) — Jun 18
FHRSTV

8 AM-2 PM. Spr: Newington AR League.

St Mary School, 625 Willard Ave. NARL Fest

2011. TI: 145.45 (127.3 Hz). Adm: $5. Tables:

$10. Steve Ewald, WV1X, Box 310133,

Newington, CT 06111; 860-594-0265;

wvlx@arrl.org; www.narlhamfest.org.

Idaho (Post Falls) —Jun 11D FHRV
7 AM-3 PM. Spr: Kootenai ARS. American
Legion Hall, 1138 E Poleline Ave. TI: 146.52.
Adm: $5. Tables: $10. Edward Stuckey, Al7H,
2300 W Polo Green Ave, Post Falls, ID 83854;
208-457-0354; aith@arrl.net; k7id.org.
Illinois (Aurora) —Jul10 O FHRS TV
8 AM-1 PM. Spr: Fox River Radio League.
Aurora Central Catholic High School,
1225 N Edgelawn Dr. Tl: 147.21 (103.5 Hz).
Adm: advance $6, door $8. Tables: $10.
Jere Yanek, KAGKPO, c/o FRRL, Box 673,
Batavia, IL 60510; 630-879-3576;
hikerjere@comcast.net; frrl.org.
lllinois (Granite City) — Jun 12
FHRSTV
7 AM-2 PM. Spr: Egyptian RC. Moose Lodge,
2521 Maryville Rd. TI: 146.76 (141.3 Hz).
Adm: advance $5, door $7. Tables: $10.
Larry Unfried, WA9KJV, 2226 Cleveland Blvd,
Granite City, IL 62040;
unclefred5683@shcglobal.net; w9aiu.org.

lllinois (Wheaton) —Jun 19D FHR TV
7 AM-2 PM. Spr: Six Meter Club of Chicago.

Coming ARRL Conventions

May 20-22
Dayton Hamvention®, Dayton, OH*
June 3-5
Northwestern Division, Seaside, OR*
Wyoming State, Cheyenne*
June4
East Bay Section, Berkeley, CA
Georgia State, Marietta*
Atlantic Division, Rochester, NY*
June 10-11
ARRL National, Plano, TX
June 11
Tennessee State, Knoxville
July 2
Eastern Pennsylvania Section, Marysville
July 15-17
Montana State, Essex
July 23
W@DXCC, Leavenworth, KS
July 29-30
Oklahoma State, Oklahoma City
Central States VHF, Irving, TX
August 5-6
Texas State, Austin
August 5-7
Midwest Division, Cedar Rapids, I1A

*See May QST for details.

DuPage County Fairgrounds, 2015 Manchester
Rd. 54" Annual Hamfest. TI: 146.97 (107.2 Hz).
Adm: advance $6, door $8. Tables: $12. Michael
Huedepohl, WD9GJK, 3532 Raymond Ave,

Brookfield, IL 60513; 708-485-5481 (after 6 PM);

wd9gjk@arrl.net; k9ona.com.

Indiana (Indianapolis) —Jul9 D FHRS T
6 AM-3 PM. Spr: Indianapolis Hamfest Assn.
Camp Sertoma, 2316 S German Church Rd.
TI: 146.76. Adm: advance $6, door $8. Tables:
$15. Bill Akin, K9YDO Box 1672, Noblesville,
IN 46060; 317-261-6658; k9ydo@comcast.
net; www.indyhamfest.com.

Indiana (South Bend) —June 11O FHRT
Set up 5-8 AM; public 8 AM-1 PM. Spr:
Michiana ARC. Elks Lodge, 3535 E McKinley
Ave. Tl: 147.33 (131.8 Hz). Adm: $5. Tables:
$10 center; $15 wall. Jack Styles, N9TAG,

211 S Michigan St, Apt 608,

South Bend, IN 46601; 574-287-4408;
stylesjackl@hotmail.com; w9ab.org.

Massachusetts (Cambridge) — Jun 19. Nick
Altenbernd, KAIMQX, 617-253-3776 (9 AM-
5 PM); wlgsl@mit.edu; www.swapfest.us.
Michigan (Midland) — Jun 18
FHQRSTYV
8 AM-noon. Spr: Midland ARC. Salvation Army
Building, 330 Waldo Ave. TI: 147.0 Adm: $5.
Tables: $5. Keith Johnson, KB8SOE,
c/o Midland Hamfest, Box 1049, Midland, Ml
48641; 989-488-4337; kb8soe@arrl.net;
www.w8kea.org/hamfest.

Michigan (Monroe) —Jun 190 FHRT
7:30 AM-1 PM. Spr: Monroe County Radio
Communications Assn. Monroe County Fair-
grounds, 3775 S Custer Rd. Tl: 146.72. Adm:
$6. Tables: $15. Fred VanDaele, KASEBI,

4 Carl Dr, Monroe, Ml 48162; 734-652-3843;
ka8ebi@yahoo.com; www.mcrca.org.

Michigan (Newberry) —Jun 11 D FHRV
9 AM-noon. Spr: Luce ARS. Pentland Township
Hall, Hwy M-28. Tl: 146.61. Adm: $5. Tables:
$7. Dave Hopper, KA8K, 22926 Maple Dr,
McMillan, MI 49853; 906-586-3928; fax 906-
293-8300; hopperd@michigan.gov;
www.w8nby.com.
Minnesota (Brainerd) —Jul9 D H V
9 AM-1 PM. Spr: Brainerd Area ARC. Brainerd
National Guard Armory, 1115 Wright St. 11t
Annual Hamfest. TI: 147.225. Adm: $6. Tables:
$12. Al Doree, WOZRC, 33247 E Shamineau Dr,
Motley, MN 56466; 218-575-2404; doreeaj@
brainerd.net; www.brainerdham.org.
New Jersey (Augusta) — Jul 10

FHQRT
8 AM. Spr: Sussex County ARC. Sussex
County Fairgrounds, 37 Plains Rd. TI: 147.3
(151.4 Hz). Adm: $7. Tables: $20. Dan Carter,
N2ERH, 8 Carter Ln, Branchville, NJ 07826;
973-948-6999; hamfest@scarcnj.org;
Www.scarcnj.org.

New Jersey (Piscataway) — Jun 18
HQRT

7 AM-2 PM. Spr: Raritan Valley RC. Piscataway

High School (Lots 11/12), 100 Behmer Rd.

Demonstrations. Tl: 146.625, 442.25

(141.3 Hz). Adm: $7. E. Drew Moore, W20U,

30 Ethel Rd, Piscataway, NJ 08854;

732-801-4654; drumor@optonline.net;

WWW.W2Qqw.org.

New York (Bethpage) —Jun50 FHRT
Set up 7:30 AM; public 8:30 AM. Spr: Long
Island Mobile ARC. Briarcliffe College, 1055
Stewart Ave. Outdoor Hamfest, tune-up clinic.
TI: 146.85 (136.5 Hz). Adm: $5. Tables: $10 per
space (plus $5 per vendor). Richard Cetron,
K2KNB, 198 Haypath Rd, Old Bethpage, NY
11804; 516-694-4937; hamfest@limarc.org;
limarc.org.

New York (Chaffee) —Jun11 D HRT
Set up 7 AM; public 8 AM-noon. Spr: Pioneer
Radio Operators Society. Manion Park,
9990 Grove St. Tl: 145.39. Adm: $5. Tables: $5
(with 1 free admission). Roy Schwedt,
KC2LEE, 57 N Main St, Franklinville, NY
14737; 716-676-3903; rschwedt@netscape.
com; www.pioneerradiooperatorssociety.
bravehost.com.
New York (Cortland) —Jun 11D FHRTV
7 AM-1 PM. Spr: Skyline ARC. Cortland
County Fairgrounds, Carroll St Extension. Tl:
147.18. Adm: $5. Tables: $10. Andrew Slaugh,
KB2LUV, Box 5241, Cortland, NY 13045;
315-395-7640; fax 315-425-9072;
kb2luv@arrl.net; www.skylineradioclub.org.
New York (Queens) — Jun 12

FHQRTV
Set up 7:30 AM; public 9 AM-2 PM. Spr: Hall
of Science ARC. New York Hall of Science
Parking Lot, 47-01 111t St (Flushing Meadow
Corona Park). Tl: 444.2, 145.27 (both
136.5 Hz). Adm: buyers $5, sellers $10.
Stephen Greenbaum, WB2KDG,

FLEA MARKET

HANDICAP ACCESS

FIELD CHECKING OF QSL CARDS
REFRESHMENTS

SEMINARS / PRESENTATIONS
TAILGATING

VE SESSIONS

<-sH0wIOoIXITT
[T T T T T T

Gail lannone ¢ Convention and Hamfest Program Manager

¢ giannone@arrl.org
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85-10 34th Ave, Apt 323, Jackson Heights, NY
11372; 718-898-5599; wb2kdg@arrl.net;
www.hosarc.org.

North Carolina (Kinston) — Jun 18
FHRSTV
8 AM-3 PM. Spr: Down East Hamfest Assn.
Lenoir Community College, 231 Hwy 58 S. 215t
Annual Hamfest. TI: 146.685 (88.5 Hz). Adm:
advance $5 each or 3 for $12; at the door $6
each or 3 for $15. Tables: $10 ($5 additional for
electricity; tailgate space $10). Jean DuPree,
KB4OHX, Box 1778, Kinston, NC 28503;
252-523-2703; jeanhd@embargmail.com;
www.downeasthamfest.org.
North Carolina (Salisbury) — Jul 9
FHRTV
8 AM-2 PM. Spr: Rowan ARS. Salisbury Civic
Center, 315 Martin Luther King Ave S. Home-
brew Contest. TI: 145.41 (136.5 Hz). Adm:
advance $4, door $5. Tables: $5. Tommie Wood,
N4YZ, 310 Cruse Rd, Salisbury, NC 28146;
704-637-0024; ndyz@arrl.net;
WWW.rowanars.org.
North Carolina (Winston-Salem) — Jun 11
FHRT
7 AM-noon. Spr: Forsyth ARC. Summit School
Eagles Nest, 2100 Reynolda Rd. TI: 146.64
(100 Hz). Adm: advance $4 (with coupon),
door $5. Tables: $15. Henry Heidtmann,
W2DZO0, Box 11361, Winston-Salem, NC
27106; 336-245-5740; classic2011@w4nc.
org; classic2011.w4nc.org.
Ohio (Milford) —Jun18 O FHRS TV
Set up 6 AM; public 8 AM-2 PM. Spr: Milford
ARC. Eastside Christian Church, 5874 Mont-
clair Blvd. 215t Annual Hamfest. Tl: 147.345.
Adm: $5. Tables: $5 (inside); tailgating $1. Jim
Linn, WB8RRR, 5110 Romohr Rd, Cincinnati,
OH 45244; 513-831-6255; fax 513-528-7270;
wb8rrr@arrl.net; www.w8mrc.com.

Pennsylvania (Dallas) —Jul3D FHRT

8 AM-3 PM. Spr: Murgas ARC. Luzerne County
Fairgrounds, Rte 118. Hamfest and Computer-
fest. TI: 146.61 (82.5 Hz). Adm: $6. Tables: $15
(inside). Herb Krumich, K2LNS, 311 Meadow
Run Rd, Wilkes-Barre, PA 18702; 570-829-
2695; wa2fgk@yahoo.com; gsl.net/k3ytl.
Pennsylvania (Erie) —Jul9 D FHRTV

7 AM-noon. Sprs: Wattsburg Wireless and
Union City Wireless Assns. Greene Township
Municipal Bldg, 9333 Tate Rd. 10" Annual
Hamfest. TI: 146.7 (186.2 Hz). Adm: advance
$4, door $5 (under 16 free). Tables: $5. Ron
Rycek, KB3QBB, 1412 Grant Ave, Erie, PA
16505; 814-833-6829 (phone and fax);
kb3gbb@arrl.net; www.wattsburg-wireless.
us/hamfest.htm.

Pennsylvania (Lime Ridge) — Jun 11
FHRTV
7 AM-1 PM. Spr: Columbia-Montour ARC.
Lime Ridge Community Center, 6405 4th St.
218t Annual Bloomsburg Hamfest. TI: 147.225
(203.5 Hz). Adm: $5. Tables: $10. Dave
Schack, WC3A, 6020 Fort Jenkins Ln, #17,
Bloomsburg, PA 17815; 570-752-6851;
drs352478@verizon.net;
www.gsl.net/cm-arc/hamfest.htm.

EASTERN PENNSYLVANIA
SECTION CONVENTION
July 2, Marysville

FHQRST
The Eastern Pennsylvania Section Convention
(“Firecracker Hamfest"), sponsored by the
Harrisburg Radio Amateur Club, will be held at
the Marysville Lion’s Park, 105 Park Dr. Doors
are open for setup Friday 6-9 PM, Saturday
6 AM; public 8 AM-1 PM. Features include
39t Annual Event, largest tailgate ($5 per
space) and electronics flea market in central
PA, 80 covered indoor commercial tables, new

and refurbished equipment dealers, seminars
all morning, DXCC and WAS card checking,
special event station W3W in operation, break-
fast and lunch, handicapped accessible. Talk-in
on 146.76 (100 Hz). Admission is $5 (nonham
spouses and kids free). Tables are $12 each
(before Jun 1), $15 (on or after Jun 1). Contact
Terry Snyder, WB3BKN, Box 355, Halifax, PA
17032-0355; 717-896-0256; hracw3uu@
gmail.com; www.w3uu.org.
Pennsylvania (Pittsburgh) — Jul 10

FHR
8 AM-2 PM. Spr: North Hills ARC. Westview
VFW Post 2754, 386 Perry Hwy. 26t Annual
Hamfest. TI: 147.09 (88.5 Hz). Adm: $5.
Tables: $10. Al Smochko, K3YUB, 107 lola St,
Glenshaw, PA 15116; 412-760-7055;
k3yub@verizon.net; nharc.org.

Quebec (Sorel-Tracy) — May 29.
Luc Leblanc, VE2DWE, 450-232-1888;
ve2cbs@ragi.ca; hamfest.qc.ca.

TENNESSEE STATE CONVENTION

June 11, Knoxville

HQRSTV
The Tennessee State Convention, sponsored
by the Radio Amateur Club of Knoxville, will be
held at the Kerbela Temple, 315 Mimosa Ave.
Doors are open for setup Friday 1-6 PM,
Saturday 6:30 AM; public 8:30 AM-4 PM.
Features include 45 Annual Knoxville Ham-
fest and Electronics Exposition; outside flea
market ($5 per space plus admission; setup on
Saturday only at 7 AM); inside dealers and
clubs; forums; special guest from ARRL HQ
Chuck Skolaut, KGBOG, MVP Field and Regu-
latory Correspondent; exhibits; demonstrations;
on site VE sessions; QSL card checking; handi-
capped accessible; breakfast and lunch. Talk-in
on 53.77, 147.3, 224.5, 444.575 (100 Hz).
Admission is $7 (under 13 free). Table are $20
(8-ft) before Jun 3; $25 after Jun 3. Contact
David Bower, K4PZT, 512 Elkmont Rd,
Knoxville, TN 37922; 865-631-7553;
d.bower@ieee.org; www.w4bbb.org.

ARRL NATIONAL

CONVENTION

June 10-11, Plano, TX
FHQRSTV

The ARRL National Convention

(Ham-Com 2011), co-sponsored

by Ham-Com, Inc and other

supporting clubs, will be held at the Plano

Centre, 2000 E Spring Creek Pkwy. Doors are

open Friday and Saturday 7 AM-6 PM.

To All Event Sponsors

Features include ARRL EXPO 2011 (a special
exhibit area including ARRL program represen-
tatives, activities, and a huge ARRL bookstore);
indoor and outdoor flea markets; tailgate market
($8 per space per day; first-come, first-served);
commercial exhibitors; equipment dealers;
manufacturers; vendors; programs, forums, and
presentations; transmitter hunts; ARRL Youth
activities and Youth Lounge; Boy Scout “One-
Day” Merit Badge Program; VE sessions
(Friday 11 AM-5 PM and Saturday 9 AM-4 PM);
Lone Star DX Dinner (Friday, Jun 10, 6 PM;
$39); special guests including Riley Hollings-
worth, K4ZDH; DXCC card checking; Wouff
Hong ceremony; W1AW/5 Special Event Sta-
tion; handicapped accessible. Talk-in on 147.18
(107.2 Hz). Admission is $8 in advance, $10 at
the door (children 12 and under and uniformed
Scouts are free). Tables are $40. Contact Barry
Goldblatt, WA5KXX, Box 260721, Plano, TX
75026; 972-596-4669; fax 972-596-5078;
waSkxx@verizon.net; www.hamcom.org/.

Texas (Texas City) — Jul 9

FHQRSTYV
8 AM-2 PM. Spr: Tidelands ARS. Doyle Con-
vention Center, 2010 5 Ave N. Left foot CW
contest, hidden transmitter hunt. TI: 147.14
(167.9 Hz). Adm: advance $4, door $5. Tables:
$10. Joe Wileman, AA5SOP, Box 73, Texas City,
TX 77592; 409-945-6794; aa5op@yahoo.
com; www.tidelands.org.

Virginia (Franklin) —Jun 11HR STV
9 AM-3 PM. Spr: Franklin ARC. Bronco Club,
Delaware Rd. “PigPickin’ Picnic and Tailgating.”
Tl: 146.91 (131.8 Hz). Adm: $10 (includes
lunch and free tailgating). Fred Weaver,
KG4BKI, Box A, 21180 Sand Pit Rd, Zuni, VA
23898; 757-242-9066; kgdbki@yahoo.com;
www.qrz.com/db/wf4rc.
Virginia (Manassas) — Jun 12
FHQRTYV
7 AM-3 PM. Spr: Ole Virginia Hams ARC.
Prince William County Fairgrounds, 10624
Dumfries Rd. 37" Annual Hamfest. TI: 146.97
(100 Hz). Adm: $7. Tables: $25. Bruce Bryant,
ABB8CI, 6276 Occoquan Forest Dr, Manassas,
VA 20112; 703-596-5617; ab8ci@comcast.
net; www.w4ovh.net.

Wisconsin (Oak Creek) —Jul9 D F R

6:30 AM-2 PM. Spr: South Milwaukee ARC.
American Legion Post #434, 9327 S Shepard
Ave. 44 Annual Swapfest, limited free over-
night camping. TI: 146.52. Adm: $5. Robert
Kastelic, WBITIK, 7410 S Clement Ave,

Oak Creek, W1 53154; 414-764-3871;
wh9tik@sbcglobal.net; www.gsl.net/wa9txe.

Before making a final decision on a date for your event, you are encouraged to
check the Hamfest and Convention Database (www.arrl.org/hamfests-and-conventions-
calendar) for events that may already be scheduled in your area on that date. You are also
encouraged to register your event with HQ as far in advance as your planning permits. See

wwwe.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 addi-
tion, 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 June 1 to be
listed in the August issue. Information in this column is accurate as of our deadline; contact the
sponsor or check the sponsor's Web site for possible late changes, for driving directions and for
other event details. Please note that postal regulations prohibit mention in QST of games of
chance such as raffles or bingo.

Promoting your event is guaranteed to increase attendance. As an approved event
sponsor, you are entitled to special discounted rates on QST display advertising and
ARRL Web banner advertising. Call the ARRL Advertising Desk at 860-594-0207,
or e-mail ads@arrl.org.
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75, 50 AND 25 YEARS AGO

June 1936

B The cover photo shows the 50-watt audio amplifier-modulator
described in this issue.
B The editorial addresses the growing problem of hams causing
interference to broadcast listeners and other radio services, resulting
in ham radio’s getting a bad reputation.
® George Grammer, W1DF, describes “A 50-Watt Audio Amplifier-
Modulator with Beam Power Output,” which uses a pair of the new
metal 6L6 tubes.
® Then Frank Edmonds, W2DIY, discusses “The 6L6 Beam Power
Tube as a High-Output Crystal Oscillator.” With 425 volts on the
plate, Frank gets 36 watts output!
B The “Dixie Jones’ Owl Juice” column, by WA4IR of the “Dixie
Squinch Owl,” laments the long-winded business meetings at ham
clubs that keep him from in-person eyeball QSOs with his ham buddies.
® By Goodman, W1JPE, presents “A High-Performance Three-Stage Transmitter with Improved
Tri-Tet Exciter.” The rig provides 100 to 200 watts of output on four bands with a single crystal.
® Clinton B. DeSoto declares that “Hams Carry on,” in providing much-needed emergency
communication following the recent floods and tornados. Bravo, OMs and YLs!
B George Grammer, W1DF, writes about modernizing older receivers, in “Adding A.V.C. to the
Ham Super.”

June 1961

B The cover photo shows the version of the popular HBR-15 receiver
built by Alex Stewart, described in this issue.
® Floyd Peck, K6SNO, describes “A Compact High-Power Linear,’
a Class B linear amplifier that uses four 811As in parallel to provide
about a kilowatt output.
B James McLaughlin, W8TBZ, and Robert Hobbs, W8PIL, provide
an excellent discussion of the various “Noise Factors Affecting V.H.F.
Communication.”
B Alex Stewart, ex-4HP, tells about building “The HBR-16 with an
Eddystone Dial.”
B John Lange, K9ARA, discusses building a “Low-Pass Filter for
6-Meter Operation.”
m “Coaxial Transformer for Voltage-Fed Antennas,” by Pete
Czerwinski, W2ITI, describes simple matching devices for coax feed.
® John Nelson, W6EAR, describes his automatic tape-operated send-receive switching
system, in “Keyboard-Controlled C.W. Station.”
B John Troster, W6ISQ, once again brings wry (and perhaps embarrassed) smiles to our faces
with his tale of “Short QSO, Anyone?”
® |n “The World Above 50 Mc,” Sam Harris, W1FZJ, discusses the yet-small but growing
community of moonbounce hams.

June 1986

B The cover cartoon by N2EST/4, shows bears and other forest
animals examining a Field Day station, while the hams hide out
in the trees above them!

B The editorial discusses the lure of “Field Day!” — and its appeal
to so many hams for so many reasons.

= Michael Owen, W9IP/2, gives us “VHF Meteor Scatter —

An Astronomical Perspective.”

® Warren Bruene, W50LY, tells us about an impedance-
transforming network that operates over a wide symmetrical
bandpass, in “Introducing the Series-Parallel Network.”

B Doug DeMaw, W1FB, describes how to build “A Remote

m Part 3 of “Adventures in Satellite DXing,” by Dick Jansson,
WDA4FAB, discusses how to assemble an effective satellite station.

® Ted Hart, W5QJR, gives us the lowdown on “Small, High-Efficiency Loop Antennas.”

® Jerry Hall, K1TD, presents “Antennas: From the Ground Up,” reconciling theoretical concepts
with real-world antennas.

B Hal Feinstein, WB3KDU, explains spread-spectrum communication to us, in
“Spread-Spectrum: Frequency Hopping, Direct Sequence and You.”

m Phil Sager, WB4FDT, HQ's Regulatory Information Branch Manager, discusses the news that
“FCC Issues Novice Enhancement NPRM.”

m Bill Tynan, W3XO, in “The World Above 50 MHz,” reports on the “Best Sporadic-E Season
Ever, Down Under.”

H |n the “Amateur Satellite Communications” column, “Rip” Riportella, WA2LQQ, reports on
Japanese Amateur Satellite Number One (JAS-1).

Al Brogdon, W1AB ¢ Contributing Editor
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Field Organization Reports

MARCH 2011 <]
Public Service Honor Roll ’
This listing recognizes radio amateurs whose public
service performance during the month indicated 70 or more
points in six categories. Details on the program are at this
Web page: www.arrl.org/public-service-honor-roll.

1015 175 120 N1JX K@BXF
W7TVA  KC2SFU  KB5KKT K4SCL

460 166 W7ELI
AGIG N5OUJ
KOIBS ~ WAMUIC ooy NooY N2JBA
440 162 KA4FZI  WDBQ 85
W5SKAV ~ N4HUB  N8IO WG8Z  KK7TN
R R
KIAKWR KGEGG  Woamt — hoow . KI7NO
WAOFLJ
403 punor WBSBWKQ WAWNE 83
WA4CAC 118 WB60TS ~ K2WRC
286 157 He NMIK  KA2EJD
380 RCR KABZGY WBCPG o,
K2ABX 116 kcaypr 82
371 155 N2VC WA4TTO
WBOFHP 133 NBOSL  N2YJZ 81
K5MC N2DW
355 K7EA) — 115 NSASU  KD4FUN
KEOLY ~WB6UZX KBIRGQ
KDILE KeVFZ g
350 153 oLt KSAE R MOF
kazznz wacs U 0 KA
340 150 e KBOKEG ~ WS4P
KT2D  KK3F KJAHGH
nscis  N7IE 98 K8KV
325 KK7DEB
35,  K4GK 110 KB8HJJ
Y, NIQLN  W7oM 95 W8DJG
NIOMJ  NX9K KI4AAN  N5EEO
315 NX8A N3RB N4ELI KC2PSN
KB2ETO . N2GS WBIM 78
290 KW1U KEaCBs  K¥GA  Kasnzr
WBOYBI 94 WIWXN
144 NOMN ey
274 Wpsusa KIREV  AD4BL 77
KTSSR 1o KC502T WB4GHU
ACBAL (i op  WBUL 93 KD8LZB
K3RC NODVL
Fowma 141 K7BDU g, Keapza
Kgorz  wroMm 32
225 140 N7XG 75
WBOISR L0 . N7Yss o1 WIPLK
K4BG KC5MMH  KKLX
224 KeHTN KBS
WDSBCS KOBV D 90 73
NOVC WOSJS  N2VQA
220 No! N3KB N8SY
KB5SDU 135 NILKJ NoKE
K8RDN KILGU  WI2G NIMEH 72
017 WBYVQ  WZEAG  N3ZOC - waavD
Sino WMCT  WE2G KesL KD7OED
NSNVP WA4BKG
215 134 KaMSG  yc200v
A oy KKBNU 107 NOVT
130 KF5CRX ~ W3GQJ 70
203 B0 et 103 KALG K6RAU
W7JSW KLJPG  KODEU
KBSPGY ~ NOWLW
Karar  KBSE o NUSK K@DLK
200 LN KZ8Q NODUW
20 102 KT4YA  N@DUX

Kalww
K70AH  WA4DNA K4BEH
AK2Z

KES5YTA NUgF
KF5I0U WGFUI

101
128 N8DD KBOJKO
195 wasFp  KC2SYM o \vBgsiQ  N3NTV
WEERV 0 100 N4EJF ~  KOPTK
KBBRCR 323 . N7EIE WA4QAT  KZOR
180 WEWW  WBABIK  KORXC
180 A 125 KIBHWL ~ WOMBT  NGUKO
KOVTT ~ W@CLS  KIYCQ  KD7zUP
178 NN7H NIgI KIAYV.  WBXX
KDSKWG N2GJ NOMEA  KD8CYK  KBEDTI
177 KF7GC  WABVKC o WBBWJZ
wazess KDBNWE  WIKLE  yypggup KDBAAD

The following station qualified for PSHR in previous months, but
was not properly recognized in this column: (Feb) N2YJZ 100.

Section Traffic Manager Reports

The following Section Traffic Managers reported: AK, AL, AR,
AZ, CT, CO, EB, EMA, ENY, EPA, EWA, GA, I, IN, KS, LA,
LAX, MDC, ME, MI, MN, MO, MS, NC, NFL, NLI, NNJ, NNY,
NTX, OH, OK, OR, SC, TN, UT, SD, SFL, SJV, STX, VA, WCF,
WI, WNY, WPA, WV, WY.

Section Emergency Coordinator Reports
The following ARRL Section Emergency Coordinators reported:
AZ, EWA, GA, IA, IN, KS, MDC, MI, MO, NLI, NTX, SFL, SV,
SJV, STX, TN, WV.

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.

N1IQI 2256, KK3F 2042, W1GMF 2010, WB5NKD 1846,
WB9FHP 1461, W8UL 1436, WB2FTX 1426, KW1U 1005,
W6WW 1000, WB5NKC 867, KZ8Q 851, N1UMJ 833, N8IXF
819, WAWNE 762, WB9JSR 756, NX9K 729, WBBWKQ 728,
NOVC 695, N1JX 684, WK4P 662, W7FQQ 635, WD8Q 596,
K4IWW 572, W1KX 521, K1JPG 516, K6JT 515.

Stations earning BPL by Originations plus Deliveries: NM1K
105, K8LJG 103.



SILENT KEYS

It is with deep regret that we record the passing of these amateurs:

KA1EF Caldwell, William Jr, Nahant, MA
WI1EHY  Arnold, Peter K., Olathe, KS

KD1EMT  Herring, Michael V., Brookhaven, MS
W1HWO  Tillson, Benjamin F. Jr, Brewster, MA
W1KB Bowen, Daniel F, Portland, ME

KA1PHI Lamagna, Pasquale M., Springfield, MA
K1UFG Miller, Judith, Kingman, AZ

WA1VDX  Reluga, Henry G., West Granby, CT

ex-W1QUY Torosian, Eprem, Amesbury, MA
WIWDG  Gifford, Wright D. Jr, Vernon, CT

NE1Y Arcuri, Raynold A. Sr, Conroe, TX
#WA2AIV  Partis, Donald C., Batavia, NY
KC2AWC  Labarge, David B., Central Square, NY
W2CT Wilcox, Forrest S., Montrose, NY
W2EQV  Klapp, Matthias H., Schenectady, NY
WB2FNF  Robinson, Wilda R., Churchville, NY
WA2FZU  Coon, John M., Fairport, NY
WA2GXE ~ Adam, John C. Jr, Syracuse, NY
W2INE Hunsworth, Herbert C.,

Cape May Court House, NJ
WA2JQl Herz, James S., Binghamton, NY
#K2LGJ  Gaye, Robert S., Buffalo, NY
W2LVK Carpenter, Stanley E. Jr,

East Syracuse, NY
WB2QDT  Kearney, James F.,, Summit, NY
WB2RTV  Fiedler, Michael J., Lockport, NY
#K2SKV  Hirsch, Alfred E. Jr, Westfield, NJ
W2VvCl Dexheimer, Milton A., Tonawanda, NY
KA3CSR  Crynack, Robert, Glenshaw, PA
W3EYP Kraft, Clinton J., Newport, NC
WA3TNQ Caron, Armand L., Rockville, MD
K4ACL Howell, Arnie V., Fayette, AL
W4ACM Gray, Carleton H., Fredericksburg, VA
KD4AD Robin, Alvin R., Tampa, FL
N4ALE Riddle, Edmund E., Athens, GA
Ex-WR4B  La Pointe, Joseph, Orlando, FL
KD4FN Jackson, James L. lIl, Smithfield, VA
KI4FUS Jennings, Curtis W., Auburn, AL
ex-K4RPK Foster, B. L., Roswell, GA
WAMMQ  Bigbie, Edgar F, Richmond Hill, GA
W4AMXI Henson, Edgar C., Daphne, AL
N40ODB Snapp, Karen J., Glade Spring, VA
N4OGS  Kelly, Claude J., Ocean Ridge, FL
AA4IQ Prast, William, St Petersburg, FL
WA40HM  Rinker, Elmer, Cedar Bluff, AL
K40RX White, Melvin W., Tuscaloosa, AL
KN4QH Brousseau, James R., Marion, IA
$K4ARF Adams, Steven C., Cornelia, GA
KO4SU Burns, James F,, Chattanooga, TN
W4VHZ Hinnant, Harold L., St Simons Island, GA
N4WN Nyberg, Wilbur C., Annandale, VA
N4XIM Watts, Jim, Calhoun, GA
W4AWTV  Valentine, William T,, Crystal River, FL
K4YNZ McDavid, Charles Jr, Trussville, AL

#WB4YRB Spurr, Frank A. Jr, Winchester, VA

AF4YT Collins, Martin, Denver, KY

WA4ZIT  Zetekoff, Zelda B., Boca Raton, FL
KC5ABI Kennedy, Louis J., Norman, OK
KC5ATY  Smith, Spurgeon E., Elgin, TX

NB5C Arbon, Alden T., Pleasant Grove, UT
®W5CKP  Slay, David W., Lake Charles, LA
N5CNG Burran, Jerry D., Weir, TX

KB5CQR  Grisham, James L., Florence, AL
W5HFL Howe, Gary L., Sandia Park, NM
KA5KDB  Cook, Joe C., Springfield, TN
WB5MRB  Nietmann, M. L. “Tiger, Deming, NM
NSNVY Freeman, Kenneth A., Saraland, AL
W5PD Gibson, John D., Dallas, TX

K5RLL Ricks, Bill H., Brady, TX

WB5SRY  Tatge, George J., Fayetteville, AR
KC5YXX  O’Connor, Donald L., Sherman, IL
K6BCT Guthleben, F.L., Inyokern, CA
K6BlII Purviance, Warren C., Modesto, CA
WA6BM McCormack, William J., Fallbrook, CA
W6CDO  Beasley, William E., San Fernando, CA
KD6DHM  Hollen, Dave, Gold Beach, OR
KB6FI Hansen, David R., Pleasanton, CA
WBGNB  Mc Claflin, Frank L., Napa, CA
#KQ6HS  Hayes, Glenn L., Sunnyvale, CA
N6JINF Bertacchi, Phyllis M., Sacramento, CA
N6JR Renfroe, John T, St George, UT
KK6KK Mann, Robert W. Jr, Fresno, CA
W6KXB Peek, George E., Escondido, CA
WBNFV Silk, Nathan R., Woodland Hills, CA
4K60B Casteen, William F,, Bakersfield, CA
W6PFR Shinn, Harold L., Pasadena, CA
K6TNT Perkins, Roger A., Oakhurst, CA

ex-WBWWF Meek, Pamela, New Braunfels, TX

K7CSY Knapp, Robert W., Lynden, WA
KC7FFG  Marzi, Kathlyn C., Renton, WA
KB7HEA  Kokenge, Albert L., Yakima, WA
W7ITG Rockne, Robert B., Kennewick, WA
K7JBZ Middlekauff, John E., Lynden, WA
AATNT Van Sickler, Robert, Gold Beach, OR
W7PCP Moser, Gerry D., Boise, ID
N7RGE Aller, Norman D., Bend, OR
WB7SZM  Morse, John W., Medford, OR
KC7UzD  Ott, Cecil, La Pine, OR
KD7VK Newman, Harold, Apache Junction, AZ
WA7XL Marzi, Edward W., Renton, WA
KE7XU Emerson, Richard M.,

American Fork, UT
N7YCD Kuehn, Karl J., Milwaukie, OR
KF7YZ Allen, Keith R., Las Vegas, NV
4K8EC Camery, Donald, Felicity, OH
NO8F Apple, Carl D., Marietta, OH
KG8HI Butler, Jeane J., Middletown, OH
N8JUH Richards, Robert G., Ypsilanti, M|
ex-KV8T  Wallenmaier, Thomas E., Royal Oak, M
K8RZN Tracy, Robert M., Wauchula, FL

W8SEM  Crow, Maurice H., Centerville, OH
W8UPR Roth, Nelles H., Wauseon, OH
ex-W8AUE Walker, Charles H. Jr, Cortland, OH
WA8YJW  Bobel, Kenneth W., Lorain, OH
KOAWT Hinshaw, David E., Mishawaka, IN
K9CSE Haubenreiser, Rodney S., Westmont, IL
WOEFG Owen, Robert R., Hawkins, TX
KA9EKG ~ Warrenburg, Tom, Delavan, WI
WIEYK Wilger, Norbert J., Altoona, WI

NQIF Sieth, Harlan P, New London, WI
W9GSD  Griffin, Steven G., Milwaukee, WI
KCJIE Remington, Wayne, Mitchell, IN
#WDIJKZ Janczak, Sylvester P, Milwaukee, WI
WOKRP  Hougland, Michael W., Scottsburg, IN
KA9OVY  Gillam, Philip, Elwood, IN

WIWQS  Thomas, Rex E., West Lafayette, IN
KE9XG Duzan, Ayrel, Marshall, IL

WOXX Howlett, Gordon P, Greentown, IN

$WD@BRT Buckhaults, Joe, La Junta, CO

KIZD Kroes, Richard G., Rapid City, SD
WBOFMM Oscarson, Ella A., Wahpeton, ND
WB@GTQ Curtis, Clement E., Muscatine, IA
WQJFO Korinek, Donald J., Omaha, NE
WB@MSE Clark, Ralph, Clinton, CT
WA@NRC  Juehring, Donald H., lowa Falls, 1A
W@SXM  Lindberg, Lloyd F, Virginia, MN
W@WNX  Ryburn, John D., Basehor, KS
NOWQB  Fox, David, Grand Rapids, MN
NOWWB  Yost, Leroy V., Osborne, KS
VA3FTL  Dent, Michael J., Waterloo, ON, Canada
VE6NA Rhyason, Bryan, Calgary, AB, Canada
HS1CKC  Kongprasert, Winit, Nonthaburi,
Thailand
0z8T Otzen, Boerge, Kalvehave, Denmark

¢ 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. Bieber-
man Meritorious Membership Fund, the Victor C.
Clark Youth Incentive Program Fund, or the Gen-
eral Fund. Contributions to the Foundation are tax-
deductible to the extent permitted under current
tax law. Our address is: The ARRL Foundation Inc,
225 Main St, Newington, CT 06111.

Gail lannone ¢ Silent Keys Administrator ¢ sk@arrl.org

Strays

QST congratulates...

& Wayne C. Long, K9YNF, of Cascade,
Wisconsin, whose book of short stories, Stories
from the Edges, was published in March. It
is available at www.smashwords.com and
Amazon.com. Wayne’s QST articles, “The
Christmas Tree” and “Jimmy’s Wish,” won

the QST Cover Plaque Award.

OMelissa C. Lott, W5MCL, of Austin, Texas,
who has been selected as a 2011 Presidential
Management Fellow, one of only four engineers
selected nationally. An Engineering Research
Associate at UT Austin, she is the daughter
of Mary Christenberry Lott, KSMCL, and Dr
Gus K. Lott, KR4K. Her brother is Dr Gus
Lott, KF6JDC.

ODr Gus Lott, KF6JDC, who was featured in

“Dream Jobs 2011: Insect Imagineer” in the
IEEE Spectrum

| would like to get in touch with...

Qanyone who may have contacted my father,
Hugh Barkley, first licensed as 9BIK back in
the late 1920s or early 1930s. I’m looking for
QSL cards, log entries, etc. At the time he was
living in Hinsdale, Illinois. He was my Elmer,
but passed away when | was 15. — Chuck
Barkley, WIBIK, wObik @arr|.net
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(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

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp. #102, 94085
(408) 736-9496

(877) 892-1749

Jon, K6WV, Mgr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. I-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.

97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. lliff 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
E770))263-0700

800) 444-7927 yii4 4
Mark, KJ4V0, Mgr. g’r‘gggf’”{
Doraville, 1

1 mi. no. of -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, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

See us at Dayton Hamvention - Booths 20, 21, 22 & 23

Call or check our website
for latest Spring specials
from YAESU

coupons expire 6/30/11

S YAESU

FT-897D VHF/UHF/HF Transceiver

* HF/6M/2M/70CM * DSP Built-in
« HF 100W (20W battery)
 Optional P.S. + Tuner ¢ TCXO Built-in

Call Now For Our Low Pricing!

FT-950 Hr+6mTCVR

* 100W HF/6M
* Auto Tuner built-in
« 3 roofing filters built-in

Call Now For Low Pricing! @

* DMU-2000 Compatible

i

241,
FT-8800R 2m/440 Mobile SR

* VV+U/V+V/U+U operation

*V+U full duplex * Cross Band repeater function
*50W 2M 35W UHF

* 1000+ Memory channels

* WIRES ready

Call Now For Low Pricing!

FTM'350AR 2m/440 Dualband

* 50W 2m/4407 - 1 watt 220Mhz
* TNC built-in, Bluetooth capable
 Band scope built-in

500 Memories

FTDXSUUUMPZOUW HF + 6M Transceiver

« Station Monitor SM-5000 Included
 0.05ppm OCXO included 3

« 300 Hz Roofing filter included 2““.
* 600 Hz Roofing filter included mir coupor
* 3 kHz Roofing filter included

50/2M/220/440 HT

* Wideband RX - 900 Memories
* 5W TX (300mw 220Mhz)

« Li-lon Battery

« Fully Submersible to 3 ft.

* Built-in CTCSS/DCS

« Internet WIRES compatible

Now available in Black!

2M/220/440HT
* wideband RX — 900 memories
* 5W 2/440 , 1.5W 220 MHz TX
* Li-ION Battery - EAI system
« Fully submersible to 3 ft.

* CW trainer built-in

NEW Low Price!
VX-8DR/VX-8GR

50/144/220/440 (VX-8DR)

2m/440 w/ Built-in GPS (VX-8GR)|
5w (1w 222 Mhz VX-8DR only)
« Bluetooth optional (VX-8DR only)

* GPS/APRS operation optional
« Li-ion Hi-capacity battery
* wide band Rx

 waterproof/submersible 3 ft 30 mins

*20.

¥ mfr coupor

FT-857D

Ultra compact HF, VHF, 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!

- a o
ocmRTOoORD

FT-7900R 2m/440 Mobile

* 50w 2m, 45w on 440mHz
« Weather Alert

* 1000+ Mems

« WIRES Capability :
« Wideband Receiver (Cell Blocked)

Call Now For Your Low Price!

> mfr coupon

FT-2000/FT2000D Hr + 6M tovr

* 100 W w/ auto tuner e built-in Power supply

« DSP filters / Voice memory recorder

«200W (FT-2000D)

« 3 Band Parametric Mic EQ < 3 IF roofing filters

Call For Low Pricing!

FT-450D Hr + 6m TCVR

*100W HF/6M e Auto Tuner built-in * DSP Built-in
*500 Memories  DNR, IF Notch, IF Shift

Call Now For Special Pricing

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047

Peter, KITM, Mgr.
sales@hamradio.com
Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.

Look for the
HRO Home Page #1
on the i

COAST TO COAST
FREE SHIPPING
UPS - Most Items Over $100
Rapid Deliveries From
The Store Nearest To You!

World Wide Weh

http://www.hamradio.com




SEE US AT DAYTON HAMVENTION BOOTHS 20, 21, 22 & 23

|c-91 00 The All-Round Transceiver

|c-7800 All Mode Transceiver

IC-PW1 Hr + 6M Amplifier

* HF/50MHz 144/430 (440) MHz and 1200MHz*3
coverage * 100W on HF/50/144MHz, 75W on 430
(440) MHz, 10W on 1200MHz*3 * Double superhet-
erodyne with image rejection mixer

All Mode
IG-7000 Transceiver
* 160-10M/6M/2M/70CM
« 2x DSP ¢ Digital IF filters g

« Digital voice recorder
¢ 2.5” color TFT display

<l
ith your
Inc’“gz’rjﬂmse

psP
WSTAULED
tfidase

IC-718 Hr 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-VBOOO 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

Dual Band

IC-2820H M Transceiver @i

* 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

* 160-6M @ 200W * Four 32 bit IF-DSPs+ 24 bit AD/
DA converters * Two completely independent receiv-
ers ¢ +40dBm 3rd order intercept point

":'7600 All 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

* HF + 6m operation * +40dBm ultra high intercept
point ¢ IF DSP, user defined filters  200W output
power full duty cycle * Digital voice recorder

STAR
.’“?a\?l\““““

IC-2200H 2M Mobile Transceiver

* 65W Output * Optional D-STAR format digital
operation & NEMA compatible GPS interface
* CTCSS/DTCS encode/decode w/tone scan ¢ 207
alphanumeric memories * Weather alert

1C-92AD

Analog + Digital
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

*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.
*'AA Alkaline batteries not included, radio comes with a AA alkaline battery tray. *For shock and vibration. ** Optional UX-9100 required. Contact HRO for
promotion details. QST May 2011. The Icom logo is a registered trademark of Icom Inc. 50270

* 1.8-24MHz + 6M Amp « 1KW amplifier » 100%
duty cycle « Compact body  Detachable controller
 Automatic antenna tuner

|c-7200 HF Transceiver

*160-10M * 100W  Simple & tough with IF DSP
* AGC Loop Management e Digital IF Filter « Digital
Twin PBT « Digital Noise Reduction * Digital Noise
Blanker » USB Port for PC Control g

Analog + Digital
Dual Bander &

ID-880H p-sTar eSS -

»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

IC-V80
2M Handheld Transceiver

*2M @ 5.5W « Loud BTL audio output
« Military rugged « Classic 2M operation

Analog + Digital
Dual Bander

IC-80AD D-STAR

* D-STAR DV mode operation « DR
(D-STAR repeater) mode ¢ Free software
download * GPS A mode for easy
D-PRS operation

IC-T70A

Dual Band FM Transceiver

2M + 70CM ¢ 5/2.5/0.5 Watts Output
Power e RX: 136-174, 400-479
MHz** « 302 Alphanumeric Memory
Channels » 700mW Loud Audio * Ni-MH
7.2V/1400mAh Battery

@)
ICOM

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, KGEJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Magr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102
94085

(408) 736-9496

(877) 892-1749

Jon, KBWV, Magr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

Chuck, N1UC, Mgr.

RT.13 1/4 mi., So. |-295
delaware@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217
portland@hamradio.com

DENVER, CO

8400 E. Iliff Ave. #9, 80231
(303) 745-7373

(800) 444-9476

John 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, KJ4V0, Mgr.
Doraville, 1 mi. no. of I-285
atlanta@hamradio.com

WOODBRIDGE, VA
(Near Washington D.C.)
14803 Build America Dr.
22191

(703) 643-1063

(800) 444-4799

Steve, W4SHG, Mgr.

Exit 161, I-95, So. to US 1
virginia@hamradio.com

SALEM, NH

(Near Boston)
224 N. Broadway, 03079

NEW.
nded
Exps‘:n e

L ook for the
HRO Home Page
on the in
World Wide Weh

hitps/www:hamradio.com
A

AZ, CA, CO, GA,
VA residents add
#1

(603) 898-3750
(800) 444-0047
Peter, KITM, Magr.
Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

800-854-6046
800-444-9476
.800-444-7924

CALL TOLL FREE

Phone Hours: Store Hours:
9:30 AM - 10:00 AM - 5:30 PM
5:30 PM Closed Sun.

.800-444-4799
Toll free, incl. Hawaii, Alaska, Canada; call routed to

t store; all HRO 800-i ist you, if ««:2:800-644-4476
nearest store; al -lines can assist you, i _AAA-
the first line you call is busy, you may call another. New England' .800-444-0047

sales tax. Prices,
specifications,
descriptions,
subject to change
without notice.
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ANAHEIM, CA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

BURBANK, CA

1525 W. Magnolia Blvd, 91506
(818) 842-1786

(877) 892-1748

Eric, KGEJC, Mgr.

Magnolia between

S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 Livingston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny Villa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA

510 Lawrence Exp #102, 94085
(408) 736-9496

(877) 892-1749

Jon, KBWV, Magr.

So. from Hwy. 101
sunnyvale@hamradio.com

NEW CASTLE, DE
(Near Philadelphia)

1509 N. Dupont Hwy., 19720
(302) 322-7092

(800) 644-4476

See us at Dayton Hamvention - Booths 20, 21, 22 & 23

WORLDWIDE DISTRIBUTION

Spring Specials

From Kenwood
Kenwood instant coupons expire 5/31/11

KENWOOD

TM-271A 2 mitr Mobile

* 60 Watt, 200 Mems, CTCSS/DCS
 Mil-Std specs, Hi-Quality Audio

Call Now For Special Low Price!

TM-D710A 2w/440 puaiband

* 50w 2M & UHF
« Optional Voice synthesizer

Chuck, N1UC, Mgr.
RT.13 1/4 mi., So. 1-295
newcastle@hamradio.com

PORTLAND, OR
11705 S.W. Pacific Hwy.
97223

(503) 598-0555

(800) 765-4267

Bill, K7WCE, Mgr.
Tigard-99W exit

from Hwy. 5 & 217

TH-D72A @

2m/440 HT with extended RX

*5W TX, RX 118-524 Mhz,
VxU, VxV, UxU
* APRS w built-in 1200/9600 TNC
* Built-in GPS, Built-in USB,
digipeater
« Echolink compatible,
Mil-Spec STD810

Call For Special Low Price!

* 1000 memories © Dual receive
« Advanced APRS Features

* Echolink ® Ready w/ 10 memories
¢ Built-in TNC ¢ Sky Command Il+

*GPS 1/0 Port

« Choice of Green/Amber LCD backlight
Call Now For Special Introductory Price!

portland@hamradio.com

DENVER, CO
8400 E. l1iff Ave. #9, 80231
(303) 745-7373

(800) 444-9476 TH-F6A 1S-2000 -ng 200 _2“(\0* TS-4808AT[HX HF+6M Transceiver
John, WOIG, Mgr. HENHE/LHF TCV 5 / 480SAT 100w HF & GV W/AT
denver@hamradio.com 2M/220/440 + 100W HF, 6M, 2M « 50W 70CM “?— wu\ ~ 480HX 200w HF & 100w 6M (no Tuner)

: D1u_a|1 gggn;lHRecceelneblocked . *10W 1.2 GHz w/opt UT-20 module’_\:g“:w“ \%,‘t,wn «DSP built in 9, ST
PHOENIX, AZ ; 2 ( ) Rx « Built-in TNG, DX packet cluster « Remotable w/front panel/speaker “S

* FM, AM, SSB

« 5w 2M/220/440 TX, FM
* 435 Memories

« Li-lon Battery

Call For Low Price!

« |F Stage DSP « Backlit Front Key Panel
Call Now For Special Price!

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 334

Call Now For Your Low Price!

18 L\?’““* "\e“a“

EXPAIIIJEII
B"ﬁ{;‘giﬁg‘wo’ Mor. <oy TM-V71A 2m/240 Dual Band
1mi. no. of 1-285 « High RF output (50w) * Multiple Scan
atlanta@hamradio.com TH-K2AT « Dual Receive on same band (VxV, UxU)
« EchoLink® memory (auto dialer)
\WOODBRIDGE, VA 2M Handheld « EchoLink® Sysop mode for node terminal ops

TS-5908 Hr:6m Transceiver

* 100W HF + 6M

* 500Hz & 2.7Khz roofing filter
* built-in Auto Tuner

« best Dynamic Range in class
* 32 bit DSP

Call Now For Your Low Price!

(Near Washington D.C.)

14803 Build America Dr. 22191
(703) 643-1063

(800) 444-4799

Steve, WASHG, Mgr.

Exit 161, 1-95, So. to US 1
woodbridge@hamradio.com

SALEM, NH

(Near Boston)

224 N. Broadway, 03079
(603) 898-3750

(800) 444-0047
Peter, KITM, Magr.
sales@hamradio.com
Exit 1, 1-93;

28 mi. No. of Boston
salem@hamradio.com

« [nvertible front panel
VOX ¢ ) « Choice of Amber/Green for LCD panel
CTCSS/DCS/1750 Burst Built In « « 104 code digital code squelch

Weather Alert » « “Five in One” programmable memory
Call For Special Low Price! * 1,000 multifunction memory

Call Now For Your Low Price!

Look for the
HRO'Home Page #1
on the in Custore™
World Wide Web ~ 5°™"

http://www.hamradio.com

AZ, CA, CO, GA,
VA residents add
sales tax. Prices,

COAST TO COAST
FREE SHIPPING
UPS - Most Items Over $100
Rapid Deliveries From
The Store Nearest To You!

specifications,
descriptions,
subject to change
without notice.




ANAHEIM, GA
(Near Disneyland)

933 N. Euclid St., 92801
(714) 533-7373

(800) 854-6046

Janet, KL7MF, Mgr.
anaheim@hamradio.com

See us at Dayton Hamvention - Booths 20, 21, 22 & 23

BURBANK, CA
1525 W. Magnolia Blvd, 91506
(818) 842-1786
(877) 892-1748
Eric, KBEJC, Mgr.
Magnolia between
S. Victory & Buena Vista
burbank@hamradio.com

OAKLAND, CA

2210 L|V|ngston St., 94606
(510) 534-5757

(877) 892-1745

Mark, WI7YN, Mgr.

1-880 at 23rd Ave. ramp
oakland@hamradio.com

SAN DIEGO, CA

5375 Kearny V|IIa Rd., 92123
(858) 560-4900

(877) 520-9623

Jose, XE2SJB, Mgr.

Hwy. 163 & Claremont Mesa
sandiego@hamradio.com

SUNNYVALE, CA
510 Lawrence Exp. #102, 94085

) TOKYO HY-POWER

I (408) 736-9496
MA-40 (877) 892-1749
40' Tubular Tower é%n’f:i)?nwlillwh;lg{m
|| :1 Call For Latest sunnyvale@hamradio.com
= - .
RRC-1258 MklI-S-Set Pricing! NEW CASTLE, DE
) ) (Near Philadelphia)
This set of interfaces allows remote control 1509 N. Dupont Hwy., 19720
i of your Amateur Radio Station via Internet in a i - 302) 322-7092
Now with 12m_ user-friendly and cost effective way! MA-550 Ea[m)) 644-0476
and 10m built-in! 55' Tubular Tc
Complies with i ] . ubular Tower Chuck, N1 U(}, Mgr.
P , RemoteRig gives you control of the radio coupled with Handles 10 sq.ft RT.13 1/4 mi., So. 1-295
new FCC rules! CrySt%l %Igelxr'TX & RX audio and sending CW with your at 50mph o newcastle@hamradio.com
HL-1.5KFX own Faddle: Pleases neighbors
with tubular PORTLAND, OR
* Fully Solid-state 1 KW HF 650W 6m New! Now Stereo Version for Dual Receiver radios. streamlined look 11705 S.W. Pacific Hwy.
* Built-in Power supply (110 or 220v) Call For Latest 97223
* 2 Ant ports selectable Works with all Computer-controllable radios from: o i (503) 598-0555
* auto band switched w/ most Alinco - Elecraft - ICOM - Kenwood - Yaesu L. Pricing! (800) 765-4267
ICOM/Kenwood/Yaesu tevrs | Bill, K7WCE, Mgr.
CALL FOR ADDITIONAL THP PRODUCTS! For radios with detachable front panels {\- Tigard-99W exit
no PC is required for: i) from Hwy. 5 & 217
TS-480HX/SAT: TS-2000 (RC-2000 req'd); IC-703/Plus E , portiand@hamradio.com
IC-706 series; DX-SR8T; IC-2820H; 1C-R2500 . DE"VE.lf‘f, co
KANTRO N ICS ‘ Just simply insert your control box in place of your TX'455 ?égg) %JQ%}'; #9, 80231
front panel interconnect cable, place the body of the — ————) T (800) 444-9476
radio on the remote end and you are on the air as if B | 55' Freestanding R John, WaIG, Mr
you are there! Hand! (irgnk{#] i denver@hamradio.com
andles 18 sq. ft.
Extra Controller and Remote interface units sold I @50 (r]nph .
individually for multiple sites/users. No guying required PHOENIX, AZ
Extra-strength const. | 10613 N. 43rd Ave, 85029
: ; Shown with isi i (602) 242-3515
Available exclusively Optional Can ?dddra}lsmg and (800) 559-7388
from all HRO Locations! Rotor Base motor drive acces. Gary, N76J, Mgr.
Towers Rated Corner of 43rd Ave & Peoria
KAM xl. to EIA Specifications — phoenix@hamradio.com
Other Models i
* DSP modem offers great performance ! =
on Packet 300/1200,G-tor,Pactor, Amtor, PSK-31 at Great Priges! ATLANTA, GA
* RTTY, Navtex, ASCII, Wefax, CW, 6071 Buford Hwy., 30340
GPS NMEA-0183 and more! Call For Latest (770) 263-0700 oy
i icina! icina! (800) 444-7927
Call Now For Special Pricing! Pricing! Mark. KJ4V0, Mar. g)rrsggfrsn
Doraville,
1 mi. no. of 1-285
atlanta@hamradio.com
WOODBRIDGE, VA
(Near Washington D.C.)

- - 14803 Build America Dr. 22191
KPC-3 Plus/KPC-9612 Plus e e ik i
High-performance, low power TNC. Detalled_|!|um|nated map shows time, time zone, (800) 444-4799
Great for packet, and APRS compatible. gﬁ; 3&%‘;'%‘ t?]';dvf;\l’ d"ég:ﬁ"‘q’l?gﬁ;l‘; %%Sﬂ]%e_mr Steve, WASHG, Mgr.

Call For Special Low Price! areas of day and night change as you watch. All US Towers shipped by truck; E:ﬁlsgl?r}dglégﬁasngiatgigiok
« Mounts easily on wall. Size: 34 1/2" x 22 1/2" freight charges additional
SALEM, NH
(Near Boston)
cALL TOLL FREE - | ook for the AZ, CA, CO, GA, 224 N. Broadway, 03079
HRO VA residents add (603) 898-3750

Phone Hours: Store Hours: - d and HRO Home Page sales tax. Prices (800) 444-0047
K e ;
Oa0 A 1000 AV -5a0pw  Southeast......800-444-7927 ‘ “pe;a\ed by on the A Peter, KI1M, Mgr.
AchVE descriptions sales@hamradio.com
. Exit 1, 1-93;
28 mi. No. of Boston
salem@hamradio.com

5:30 PM Closed Sun. Mid-Atlantic...800-444-4798._ -

Toll free, incl. Hawaii, Alaska, Canada; call routed o Northeast......800-644-4476 H World Wide Web i
nearest store; all HRO 800-lines can assist you, if . subject to change
the first line you call is busy, you may call another. New England..800-444-0047 http://www.hamradio.com without notice.
A A




DX

ENGINEERING

SPECIAL BUY!
Vertical Antennas
Affordable Pricing

DXE-80VA-3

Full Size Performance 80M,
Only 43 ft. Tall

Now Only $349£
HYG-AV-640

8 Bands 40-6M, 25 ft.
No Radials

Now Only $379£

AV640

80VA-3

#1 Rated 43 ft.

Multi-Band Verticals

Why FPay More For Less? ‘ s

Priced Right! New!)

Highest Quality! $1 94%
Stainless steel tilt and mount,

strongest Extren® base By
insulator—standard equipment

DX Engineering Original
Multi-Band
DXE-8040VA-1 THUNDERBOLT™ Design 80/40
Meter Dual Band 55 ft. ........ $694.95
43 ft. THUNDERBOLT™ Design
160-10 Meter w/UNUN......... 299.95
43 ft. 160 to 10 Meter
Multi-Band............ccccccoeurn.n $194.95
43 ft. Multi-Band Vertical/Radial
Plate Package.......SPECIAL $269.95
43 ft. Multi-Band Vertical/

UNUN Package.....SPECIAL $289.95

DXE-MBVE-1-4UPR 43 ft. Multi-Band Vertical/Radial
Plate/UNUN Package............ $349.95

DXE-MBVE-1-3ATP 43 ft. Multi-Band Vertical/

Remote Tuner Package........ $579.00

33 ft. 80 to 10 Meter

Multi-Band UNUN Package...$279.95

THUNDERBOLT™ 40/30

Meter Dual Band.................. $199.95

DXE-MBVA-1UP
DXE-MBVE-1
DXE-MBVE-1-4P
DXE-MBVE-1-4UP

DXE-MBVE-2-4UP
DXE-4030VA-1

Monoband
DXE-7580VA-1 THUNDERBOLT™ Design 75/80

Meter Monoband 55 ft......... $549.95

DXE-80VA-3 THUNDERBOLT™ Design

75/80 Meter Vertical............ $349.95
DXE-60VA-1P THUNDERBOLT™ Design

60 Meter 43 ft. Vertical.......$259.50
DXE-30VE-1 Fast Taper High Performance

30 Meter......ccoverereceriinns 9.50
DXE-40VA-1 40 or 30 Meter High Performance

/4 WaVE .....ooooer $249.50

DXE-40VA-1TB
DXE-40VE-1

Foldover 24 ft. High Performance
Freestanding, Low Profile....$179.95
Fast Taper, High Performance

40 Meter........oovvvvverrens $179.95
Foldover 40 Meter 1/4 Wave
Freestanding,

Heavy Duty............ SPECIAL $179.95

DXE-40VE-1TB

DXE-60VE-1P Fast Taper High Performance
V1] $229.95
Accessories
DXE-VRW-1 Manual Winch Add-on Raising Kit
for 7580 and 8040............... $169.99
DXE-8040-30A0K 30 Meter Add-on Kit
for 8040VA-1 ... $129.95

DXE-7580-THK CW Optimizer Capacity Hat Kit for

75/80 and 80/40 Antennas ....$59.95

DXE-MBV-ATU-1 Multi-Band 43 ft. Vertical Automatlc
$399.00

DXE-UN-43-R

Tuner Add-on Kit ..

UNUN Complete Ad Kit
for 43 ft. Vertical Antennas $129 95

)

FREE SHIPPING on

RG-8X =—

* 95% Bare Copper Braid Shield
* 78% Velocity Factor
* Foam Polyethylene Dielectric .157" 0.D.
* Black Vinyl Jacket .240" 0.D.
* Center Conductor 16 AWG
19 Strands of 29 AWG Bare Copper

¢ 95% Bare Copper Braid Shield
* 78% Velocity Factor
* Foam Polyethylene Dielectric .285" 0.D.
* Black Vinyl Jacket .405" 0.D.
* Center Conductor 13 AWG
7 Strands of 21 AWG Bare Copper

We Have First Rate Products, Reliable Performance, & Great Prices—

NEW - UNSLIT TUBING—
OR SLIT ONE END EXACT
TELESCOFING SIZES!

(6063- 1832 Aluminum Tubing

*Smoothly telescoping sections
*Drawn - not extruded tubing -
«Better than the other guys - guaranteed lowest pnce
*Custom made just for DX Engineering

«Use DXE Stainless Steel Element Clamps N
to assemble slit lengths
.058" wall x 36" long

DXE-AT#
0.375" 0.D.......

Unslit

DXE-AT# one end =
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2.125'0.D. ...
Also available 6061-T8 .120 wall - 1.5" to 3" 0.D.
Unslit for booms and HD element designs!
DXE-AT1311 6'x1.5"0.D

DXE-AT1312
DXE-AT1313
DXE-AT1314
DXE-AT1315
DXE-AT1316
DXE-AT1317
DXE-AT1325
See DXEngineering. com for specs and
additional tubing.DX Engineering Has
All-Stainless Steel Element Clamps
That Fit Exact Tubing Sizes!

(/65 Ft. Telescoping
Antenna Kit

< Eleven telescoping sections
from 2" to 7/8" 0.D.

« Stainless steel element clamps

DXE-ATK65 Telescoping

Antenna Kit

Fixed Vertical Insulated Base Ki

HD Vertical Insulated Tilt Base

DXE-VE-BASE
DXE-VA-BASE

”High Quality
Perfnrmance Grade Cables

« Heat shrink weatherproofing/strain relief
« All assemblies Hi-Pot high voltage tested
« Silver/Teflon® crimped and soldered connectors

RG-213/U JSC-3780 Cable Assemblies wn1!g PL-259 Connectors

DXE-CBC-213JU003 3t 88
DXE-CBC-213JU006 6 ft. 15.88
DXE-CBC-213JU012 121 20.88
DXE-CBC-213JU025 251t 29.83
DXE-CBC-213JU050 501t 52.88 f,',‘"s”._;’gf" a
DXE-CBC-213JU075 751t 71.88  or more
DXE-CBC-213JU100 100t 91.88 Coax order!

DXE-CBC-213JU125 125 ft. $112.88
DXE-CBC-213JU150 150 ft. $133.88
RG-8/U JSC-3030 Cable Assemblies with PL-259 Connectors
DXE-CBC-008JU002 2t 12.88

DXE-CBC-008JU003 31t 13.88
DXE-CBC-008JU006 6 ft. 16.88 E|
DXE-CBC-008JU012 12 ft. 24.88 SHIPPING
DXE-CBC-008JU025 25 ft. 39.88 on $50.00
DXE-CBC-008JU050 50 ft. 61.88 or more
DXE-CBC-008JU075 75 ft. 85.88 Coax order!

DXE-CBC-008JU100 100 ft. $108.88
DXE-CBC-008JU125 125 ft. $139.88
RG-8X JSC-3060 Cable Assemblies with PL-259 Connectors
DXE-CBC-8XJU002 2 ft. 10.88
DXE-CBC-8XJU003 31t 11.88

13.88

DXE-CBC-8XJU006 6 ft. FREE

DXE-CBC-8XJU012 121 16.88 SHIPPING
DXE-CBC-8XJU025 25 ft. 2388 on $50.00
DXE-CBC-8XJU050 50ft 32.88
DXE-CBC-8XJU075 751t 40.88 Coax order!
DXE-CBC-8XJUT00 100 f 47.88

Custom Lengths Available—Contact Us

See DXEngineering.com for complete information!
Complete 5-Band Kit with

NEW Stainless/Teflon®
Balanced RIGID Feeder*

” MARK Il Hexx 5-Band -
HF Beam Antenna Kits ™

*Low noise results—approaches
performance of closed loop antennas

« Pre-slit fiberglass—easy assembly |

« Patented, balanced weather-proof feeder systeml

«Small 11 ft. turning radius, weighs less than 25 pounds

«Full gain on 20, 17, 15, 12, 10 meter bands
«Can be turned with a light duty rotor—save money wl
Has full length elements—no lossy coils or traps ’EW
*Requires no matching network—direct single 50 Q coax feed
*Good results at 20 to 30 feet above ground
DXE-HEXX-1HBP ~ Hub and Hardware Package........... $99.95
DXE-HEXX-1SCP-2  Spreader and Center

Post Package
DXE-HEXX-1WRP-2 1 Band Element &

DXE-HEXX-5FFP 5- Band Rigid Feeder* Package .. $194-95
DXE-HEXX-1TAP-2  1-Band Total Antenna Package ...$359.95
DXE-HEXX-5TAP-2  5-Band Total Antenna Package ...$599.95
maxi-core™
High Ferformance

" Current Baluns and

Feedline Current Chokes

5,10 and 10 kW+ Baluns and Current Chokes
«High efficiency, low loss—W8JI design
«All standard ratios available
Starting at just $84.95 for FCC050-H05-A
See April 2009 QST Short Takes!

We Will Beat Any Compelitor’s Prices—Call Us For Details!




$50% COAX ORDER!

* 97% Bare Copper Braid Shield
* 66% Velocity Factor
 Polyethylene Dielectric .285" 0.D.
¢ .405" 0.D. Non-Contaminating Black Vinyl Jacket
* Center Conductor 13 AWG
7 Strands of 21 AWG Bare Copper

Plus Great Customer Service and Fast and Inexpensive Shipping!

8 Circle Super

Receiving
Anay!

New!

160-80-40 Meters
8 Switchable Directions

The latest version of DX Engineering’s sophisticated
receiving systems with time delay phasing. Use with your
own eight identical antennas for monoband operation. Use

DX Engineering’s Active Receive verticals for easier installation.

«Directivity equal to phased Beverage antennas

« Switchable in eight 45 degree spaced directions

«Excellent directivity for better signal-to-noise ratio

Includes 8 AVA Active Voltage Amplifiers with relay

* Much less area than an equivalent Beverage system
*Rugged stainless steel enclosure

*Described as “best performing” in ON4UN’s Low Band Dxing
« See website for various package configurations
DXE-RCA8-SYS-2P Controller and Switch Only........$449.95

DXE-RCA8-SYS-3P Full Electronics Package ........ ,375.00
ARR-8560 ARRL ON4UN's
Low Band DXing, 5th Ed.............. $44.95

Four Square Receiving Array!

100 kHZ - 30 MHz
4 Switchable Directions

A sophisticated receiving
system with time delay phasing for
broadband performance. Optimized to produce wider
and deeper rear nulls and a narrower main lobe. Noise
and undesirable signals are greatly reduced by a superior
front-to-rear ratio (F/R). Better control of phase and currents
provides a cleaner pattern than found on available TX four
square arrays.
«Less susceptible to high angle signals compared to

EWE, Flag, Pennant, and K9AY antennas
«Excellent directivity with better signal-to-noise ratio
«Switchable in four 90 degree-spaced directions
«Usable over a very wide frequency range with

DXE-ARAV3 active elements
* Much less area than an equivalent Beverage system
* Active elements require minimal ground system
*Enhanced relay contact reliability
« Incudes 4 AVA Voltage Amplifiers with relay
« See website for various package configurations
DXE-RFS-SYS-2P Controller and Switch only ............ $389.95
DXE-RFS-SYS-3P 160/80/40m Electronics ................ $799.00

All cable assemblies are built with silver plated
(Teflon®) connectors, sealed with adhesive lined
shrink tubing for a weather-resistant bond between
the connector body and the coax and then 100%
hi-pot high voltage tested to guarantee a quality
brand name cable assembly you can count on.

DXEngineering.com

1. 800 1. 0703

Limited Time Offer—
FREE Shipping on Comtek Baluns!

i ﬂ COM-BAL-11130T

0| o
-

Better Performance
Lower Prices—from just $49.95

(l,‘DM TEK W2FMI Series Baluns ‘

Design inspired by Jerry Sevick W2FMI and perfected by DX
Engineering’s balun R&D department.
High voltage compensating capacitors for unequalled low
SWR—a DX Engineering innovation!
«Large fender washers distribute fastener loading to prevent
case deformation
« Special coated toroid core handles close coupling without
extra stress
*High, consistent common mode impedance across specified
bandwidth—provides isolation where most needed
*Special wire sizing and Teflon-insulated wire sleeves for exact
impedance matching and better isolation than Thermaleze wire
«Typical insertion loss: less than 0.2 dB
*Power handling: 3 kW continuous to 5 kW+ intermittent
depending on model
«Silver-plated gasketed S0-239 connectors, stainless hardware,
weatherproof NEMA box
1:1 Dual Wire/Single Core, 1.8 to 54 MHz
COM-BAL-11130E 3 kW, side eyebolts.................. $49.95
COM-BAL-11130ET 3 kW, side and top eyebolts.....
COM-BAL-11130S 3 kW, side studs/wingnuts ......$49.95
COM-BAL-11130T 3 kW, top studs/wingnuts ....... $49.95
1:1 Coax/Single Core
COM-BAL-11150E 5
COM-BAL-11150ET 5
COM-BAL-11150S 5
COM-BAL-11150T 5
e
5
5

kW, side eyebolts ................. $49.95
kW, side and top eyebolts ....

kW, side studs/wingnuts ......$49.95
kW, top studs/wingnuts .......$49.95
1:1 Dual Wire/Dual Cor
COM-BAL-11140T
COM-BAL-111408

1:1 Coax/Dual Core
COM-BAL-11150DS 5 kW, side studs/wingnuts ......$69.95
COM-BAL-11150DT 5 kW, top studs/wingnuts .......$69.95
4:1 Dual Wire/Single Core

COM-BAL-41130E 3 kW, side eyebolts ................. $59.95
COM-BAL-41130ET 3 kW, side and top eyebolts.....
COM-BAL-41130T 3 kW, top studs/wingnuts
COM-BAL-41130S 3 kW, side studs/wingnuts
4:1 Dual Wire/Dual Core

COM-BAL-41150T 5 kW, top studs/wingnuts
COM-BAL-41150S 5 kW, side studs/wingnuts.......
COM-BAL-41150E 5 kW, side eyebolts .................
Contact DX Engineering Customer Support for
recommendations for your application.

kW, top studs/wingnuts .......$69.95
kW, side studs/wingnuts ......$69.95

ONE MAN TILT OVER

Patented Thick, Laser Cut
|| Stainless Steel
» T I Tilt Base
« Patented cam action allows
you to easily raise or lower
DX Engineering, Hustler, Hy-Gain,
i ‘ or Butternut for tuning, weather or

CC&R accommodation.

)
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- ——

i

DXE-TB-3P  For Hustler BTV

For DX Engineering 40VA 1,
Butternut, most Hy-Gain

1/4-wave verticals.....$87.50
DXE-TB-6P  For Hy-Gain 14AVQ...$87.50

Enjoy the Fun of
Digital Communications!

DXE-TB-4P

(A Complete Digital Solution for Less

147

TIG-SL-USB........oooo $86%

Then choose a cable for each radio!

Any Radio Interface Cable*, only $12.95
when purchased with SignaLink™ unit
....................... YOUR TOTAL $99.90

For your complete digital solution!
*except the special Elecraft K3 cable

«Easiest installation and setup—Macintosh or PC
« Software CD ROM included

Built-in low noise sound card

*USB port powered

*Works with ALL radios

*Supports all sound card digital and voice modes
*Requires radio interface cable

Green Heron
Digital Rotor Controller

Replaces your existing rotor [

control system. Preprogrammed = —. ! .
for Hy-Gain HAM series and T2X rotors.

Solderless setup for other rotor types (with jumpers) and field
programmable. Fully user-programmable including reversal
and brake delay, maximum/minimum speed, limits, ramps, etc.
* RS-232 and USB interface for computer control

« Master/slave for stacked arrays—turn together or separately
* PWM variable speed control

 FREE Software for easy setup

* Precision heading accuracy up to 720° of travel

« Fully supports side-mounted antennas

« Offset control for multiple directions on one mast

« High visibility display with adjustable backlight

GHE-RT-21 Green Heron Rotor Controller .......$559.00
HYG-HAM-IVRLC HAM-IV rotor onl ...$499.95
HYG-T-2XRLC ~ T2X rotor only .... $599.95

Thousands More Ham Products at

DXEngineering.com

1.800.7/7.0703

Order by 4:00 pm ET for Same-Day Shipping

ummu L
530 %95830 H wm IHHHWHHHH

Tech/InternatlonaI. | soung; CODE: 110608
330.572.3200 - .
Prices effective through 7/15/11

1380 ta 2130

See us at Dayton Hamvention® Booths O-7 in the Main Arena




LDG

ELECTRONICS

We’re #1
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AT 2NPre i ARCITTTE

NEW! AT-200Proll

® RF Sensing
e Tunes Automatically
e No Interface Cables Needed

The AT-200Proll features LDG'’s new “3-D memory system” allowing up to eight antenna settings
to be stored for each frequency. Handles up to 250 watts SSB or CW on 1.8 — 30 MHz, and 100
watts on 54 MHz (including 6 meters). Rugged and easy-to-read LED bar graphs show power
and SWR, and now includes LEDs for the antenna position and if the tuner is in bypass. A
function key on the front panel allows you to access data such as mode and status. Includes six
foot DC power cable. Suggested Price $259.99

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

radio not included

Z2-817

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.

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!

LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685

Our customers have always known we're
#1. But did you know that LDG was the first
company with a“no questions asked” two-year
transferable warranty on ALL our products? LDG autotuners also have the
highest resale value of any autotuner on the market. Our customers feel
good about owning LDG products and so will you!

Call us or log-on today!

AT-897Plus
for the Yaesu FT-897

If you own a Yaesu FT-897 and want a broad
range automatic antenna tuner, look no
further! The AT-897Plus Autotuner mounts on
the side of your FT-897 just like the original
equipment and takes power directly from
the CAT port of the FT-897 and provides a
second CAT port on the back of the tuner so
hooking up another CAT device couldn't be
easier. Suggested Price$199.99

radio not included

AT-600Pro

The AT-600Pro handles up to 600 watts SSB
and CW, 300 on RTTY (1.8 — 30 MHz), and
250 watts on 54 MHz. Matches virtually any
kind of coax-fed antenna and will typically
match a 10:1 SWR down to 1.5:1 in just a few
seconds. You can also use it with longwires,
random wires and antennas fed with ladder
line just by adding a balun. Two antenna ports
with a front-panel indicator, and separate
memory banks for each antenna. LED bar-
graph meters shows RF power, SWR and
tuner status, tactile feedback control buttons
and an LED bypass indicator. Operates from
11 - 16 volts DC at 750 mA. Includes six foot
DC power cable.

Suggested Price $359.99

Z-100Plus

Small and simple to use, the Z-100Plus
sports 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

Phone 410-586-2177 ¢ Fax 410-586-8475



An autotuner for several popular Yaesu
Radios. An included cable interfaces with
your FT-857, FT-897 and FT-100 (and all
D models) making it an integrated tuner,
powered by the interface. Just press the
tune button on the tuner, and everything
else happens automatically: mode and
power are set, a tune cycle runs, and the
radio is returned to its original settings. It's
the perfect complement to your Yaesu radio.
Suggested Price $199.99

© RF Sensing
e Tunes Automatically
e No Interface Cables Needed

AT-100Proli

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 requiresjust 1 watt for operation,
but will handle up to 125 watts. Includes six
foot DC power cable.

Suggested Price $229.99

AT-1000Pro

The AT-1000Pro has an Automode that
automatically starts a tuning cycle when
the SWR exceeds a limit you set. Operates
at any power level between 5 and 1,000
watts peak. RF Relay protection software
prevents tuning at greater than 125 watts.
Tunes from 1.8 to 54.0 MHz (inc. 6 meters),
with tuning time usually under 4 seconds,
transmitting near a frequency with stored
tuning parameters, under 0.2 seconds. 2000
memories. 2 Antenna connections. Includes
six foot DC power cable.
Suggested Price $599

The #1 Line of Autotuners!

IT-100

Matched in size to the IC-7000 and IC-706,
the new IT-100 sports a front panel push-
button for either manual or automatic tunes,
and status LEDs so you'll know what's going
on inside. You can control the IT-100 and its
2000 memories from either its own button or
the Tune button on your IC-7000 or other Icom
rigs. It's the perfect complement to your lcom
radio that is AH3 or AH-4 compatible.
Suggested Price $179.99

YT-450

LDG's newest tuner is specially designed for
Yaesu's newest 100 watt radios. The YT-450
interfaces directly with the Yaesu FT-450 and
FT-950 radios, making integration easier
than ever. Simply connect the tuner to the
radio with the customer supplied cables and
you are ready to operate. DC power and all
control is done through the interface cable.
Just press the tune button on the tuner and
the rest happens automatically: mode and
power are set, a tune cycle runs and the
radio is returned to its original settings. It will
quickly match nearly any kind of coax fed
antenna with an SWR of up to 10:1. 2000
memories recall settings in an instant! An
extra CAT port on the back allows seamless
connection to a PC. You have the newest
radio, now get the newest tuner to go with it!
Suggested Price $249.99

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. The Z-817H
interfaces to the CAT port (ACC) on the back
of the radio with the provided cable. Tuning
could not be simpler; one button push on the

KT-100

LDG's first dedicated autotuner for Kenwood
Amateur transceivers. Easy to use - just
right for an AT-300 compatible Kenwood
transceiver (except TS-480HX). The KT-100
actually allows you to use the Tune button
on the radio. The LEDs on the front panel
indicate tuning status, and wil show a
match in seconds, or even less of you've
tuned on or near that frequency before.
Has 2,000 memories for instant recall of the
tuning parameters for your favorite bands
and frequencies. If you have an AT-300
compatible Kenwood radio, you can simply
plug the KT-100 into your transceiver with
the provided cable; the interface powers
the tuner, and the Tune button on the radio
begins a tuning cycle. The supplied interface
cable makes the KT-100 a dedicated tuner for
most modern Kenwood transceivers.
Suggested Price $199.99

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! The mode is set
to carrier and the RF power is reduced, a
tune cycle runs and the radio is returned to
the original settings.

Suggested Price $249.99

tuner and the Z-817H takes care of the rest. Switch to PKT mode, transmit a carrier, tune
the tuner, then restore the radio to the previous mode! The CAT thru port on the back allows
connection to the THP HL-45B for automatic band selection on the amp. The Z-817H will also
function as a general purpose antenna tuner with other QRP radios or QRP radios with up to
75 watt HF amps. Powered by four AA internal Alkaline batteries (not included), so there are
no additional cables required. 2000 memories cover 160 through 6 meters. Latching relays, so

power consumption is Zero when not tuning. Suggested Price $159.99

Your Favorite Dealer has these tuners in stock NOW!

Don’t Miss Out - Gall or visit them TODAY!
Visit our website for a complete dealer list www.ldgelectronics.com



hy-yai'n,,. ROTATORS

. the first choice of hams around the WorldI

HAM-1V HAM-IV 3
The most popular $ 95

rotator in the world! 649 o
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 e
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

TAILTWISTER SERIES |1
For large medium antenna
arrays up to 20 sg. ft. wind load.
Avallable 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, aloy 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

5799

CD-45l11
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-45l1

5449°

sq. ft. with mast adapter. Low
temperature grease good to -

tection, dua 58 ball bearing race gives

proven support. Die-cast ring gear, stamped
steel gear drive, heavy duty, trouble free

box. Dual 98 ball bearing race for load triple bearing race with 138 T-2XD
bearing strength and electric locking steel ball bearings for largeload g 12299
wedge brake prevents wind induced antenna  bearing strength, electric lock- T

movement. North or South center of rota-
tion scale on meter, low voltage control,

ing steel wedge brake, North
or South center of rotation scale on meter,

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/ inches. MSLD light

max mast size of 2%/ inches.

low voltage control, 2/ inch max. mast.

duty lower mast support included.

HAM 1V and HAM V Rotator Specifications

TAILTWISTER Rotator Specifications

Bearing Assembly dual race/96 ball bearings
Mounting Hardware Clamp plate/steel U-bolts
Control Cable Conductors 8
Shipping Weight 26 Ibs.
Effective Moment (in tower) 2800 ft.-Ibs.

HAM-V

For medium
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-1V and HAM-V.

Digital Automatic Controller
Automatically con-
trols T2X, HAM-1V, V
rotators. 6 presetsfor
favorite headings, 1° acc-
uracy, 8-sec. brake delay,
choice for center of rotation, crisp
plasma display. Computer con-

with DCU-1

DCU-1
749%
trolled with many logging/contest programs.
RBD-5

» $2995

CD-4511 Rotator Specifications

Bearing Assembly
Mounting Hardware

Triplerace/138 ball brngs
Clamp plate/steel U-bolts

Control Cable Conductors 8
Shipping Weight 31 Ibs.
Effective Moment (in tower) 3400 ft.-Ibs.
AR-40 AR-40
For compact $3499.
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/
inch maximum mast size.
MSLD light duty lower mast
support included.

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 L oad (w/ mast adapter) 10squarefeet| [Wind Load (w/ mast adapter) 5.0 square feet
Turning Power 800 in.-Ibs. Turning Power 1000in-Ibs.|  [Turning Power 600 in.-Ibs.
Brake Power 5000 in.-Ibs. Brake Power 9000 in.-Ibs. Brake Power 800 in.-Ibs.
Brake Construction Electric Wedge Brake Construction Electric Wedge| | Brake Construction Disc Brake

Bearing Assembly

Dual race/48 ball brings

Mounting Hardware

Clamp plate/steel U-bolts

Control Cable Conductors 8

Shipping Weight 22 |bs.

Effective Moment (in tower) 1200 ft.-Ibs.
HDR-300A 4 PR3

King-sized anten-

centered calibration, new
ferrite beads on poten-
tiometer wires reduce RF
susceptibility, new long-
er output shaft keyway
adds reliability. Heavy-

$1499%

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

(=]
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 squarefeet| |[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.-lbs.
Brake Power 450 in.-Ibs. Brake Power 7500 in.-Ibs.
Brake Construction Disc Brake Brake Construction solenoid operated locking

Bearing Assembly Dual race/12 ball bearings

Bearing Assembly

bronze deeve w/rollers|

NEW! Automatic Rotator Brake Delay
Provides automatic 5-second brake delay -- insures your
rotator is fully stopped before brake is engaged. Prevents
W accidentally engaging brake while rotator is moving. Use with HAM 11,
I, 1V, V, T2Xs. Easy-to-install. Includes pre-assembled PCB, hardware.

Mounting Hardware Clamp plate/steel bolts

Mounting Hardware

stainless steel bolts

Control Cable Conductors 5| [Control Cable Conductors 7
Shipping Weight 14 Ibs. Shipping Weight 61 Ibs.
Effective Moment (in tower) 300 ft.-Ibs. Effective Moment (in tower) 5000 ft.-Ibs.

AR-35 Rotator/Controller
AR-35 For UHF, VHF, 6-
$8 Q95

Meter, TV/FM antennas.
Includes automatic con-
troller, rotator,

mounting clamps,

http: //mmww.hy-gain.com
Nearest Dealer, Free catalog, To Order . . .

800-973-6572

Voice: 662-323-9538 Fax: 662-323-6551

mounting hardware.
110 VAC. One
Year Warranty.

hy-gain.

Antennas, Rotators & Towers

308 Industrial Park Road,Sarkville, MS 39759, USA
Prices/specs subject to change without notice/obligation ©2010 Hy-Gain.



FT-270R FT-60R
FT-270R 2m rm Hr

o TX: 144-148 © RX: 136-174 ¢ Power: 5/2/0.5W
¢ Memories: 200 ¢ Extra large LCD display & speaker

FT-60R 2m/440 rm Hr
o TX: 144-148, 430-450 MHz * RX: 108-520, 700-999
MHz (cell blkd) ® Power: 5/2/0.5W ¢ Memories: 1000

VX-8GR

VX=-8GR 2m/3240 Fm HT w/Built-in GPs
o TX: 144-148, 430-450 MHz * RX: 108-999 MHz (cell
blocked) ® Memories: 1200+ ¢ Power: 5/2.5/1/0.05W
© GPS unit and antenna is built-in for APRS® data

FT-2900R 2m Fm Mobile

o TX: 144-148 MHz ¢ RX: 136-174 MHz
® Power: 75/30/10/5W ¢ Memories: 221

FTM=350AR 2m/440 FM Mobile

o TX: 144-148, 430-450 at 50/20/5W and 222-225 at TW
® RX: 0.5-1.8, 76-250 & 300-1000 MHz (cell blocked)
© Memories: 500 + 500 ¢ Optional internal GPS FGPS-1 or
external FGPS-2 & CT-136 adds GPS and APRS® features
® Same as the older FTM-350R but includes a new suc-
tion cup bracket for the control head and new APRS® fea-
tures with the installed V1.2 firmware

FT-817ND
HF/VHF/UHF All Mode Backpack QRP

o TX: HF/VHF/UHF ¢ RX: 0.1-56, 76-154, 420-470 MHz
* Power: 0.7-5W (AM 1.5W) ¢ Memories: 200

¢ Field operation with AA batteries or Ni-MH pack

* Works great with the Yaesu ATAS-25 portable antenna

FT-857D 100W HF/VHF/UHF Mobile
© TX: HF/VHF/UHF ¢ RX: 0.1-56, 76-108, 118-164, 420-
470 MHz ¢ Power: 5-100W (HF/6M), 5-50W (2M), 5-
20W (440 MHz) ® Memories: 200 ¢ YSK-857 included!

FT-897D 100W HF/VHF/UHF Portable
e Similar to the FT-857D but can also operate using
optional FNB-78 13.2V @ 4.5 Ah NiMH battery packs

FT-950 HF/6M Transceiver

© TX: HF/6M ¢ RX: 0.03-56 MHz ¢ Power: 10-100W

© Memories: 100 ¢ Auto Antenna Tuner

e 32-bit Floating Point DSP ¢ Built-in high stability TCXO

FT-2000 Hr/6M Transceiver

 TX: HF/6M ¢ RX: 0.03-60 MHz ¢ Power: 10-100W

® Memories: 99 ¢ Auto Antenna Tuner ® 32-bit Floating
Point DSP ® Dual In-Band Receive © Internal Power Supply
¢ Optional DMU-2000 Data Management Unit displays
various operational conditions

e Optional MTU tune units for 160M, 80/40M and
30/20M bands allowing you to pull through weak signals

FT-2000D =r output is 200W, PS is external

e ot e e

FTDX-5000MP

FTDX-5000 Series- Covers HF and 6M;
Three different configurations all running 10-200W on CW,
SSB, FM, RTTY & PKT and 5-50W on AM ¢ RX: 0.03-60
MHz ¢ Memories: 99 ¢ The “D” and “MP” model comes
with SM-5000 Station Monitor that features an excellent
bandscope © The “MP” also comes with high stability
+0.05ppm OCXO & 300 Hz roofing filter

FTDX-5000 Basic Model & 20.5ppm TCXO
FTDX=-5000D with station Monitor & 20.5ppm TCXO
FTDX-5000MP With Station Monitor,

20.05ppm OCXO & 300 Hz Roofing Filter

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

Service 414-358-4087
milwaukee @ aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland @ aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando @ aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227

lasvegas @ aesham.com

1-800-558-0411

aesham.com

Included items are
available for limited time.

FOLLOW US ON TWITTER!

twitter.com/ K9AES

TRADE UP TO YAESU

CALL AES NOW FOR A QUOTE!

Radios by

" YARST
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Join or Renew!

Devoted ﬂ'ﬁrely to Amateur Radio

J

Membership Application

m\/lembership options (circle your choice/s)

1Year | 2 Years | 3 Years for subscription to QST. Memberships
Regular $39 $76 $111 | Monthly QST via standard mail for US members Zﬂgjg?10°§]”;n"geb§vifﬁ§$ ?};‘i’c'f ;‘ﬁj are

Membership includes $15 per year

Canada $49 $93 $132 | Monthly QST via standard mail for Canadian members nonrefundable.
If you are 21 or younger a special rate

Intl QST $62 $118 $167 | Monthly QST via air mail for international members may apply. Contact ARRL for more
Intl CD $39 $76 $111 | Annual CD-ROM (QST, NCJ and QEX) for international members details.
Blind $8 $16 $24 | No QST delivery, all other member benefits apply Additional membership options

- - - — available online at www.arrl.org/join.
Family $8 $16 $24 Reside at the same address as the primary member, no additional
QST. Membership dates must correspond with primary member.

Name Call Sign

Street City

E-mail Birth Date

Family Member Name Call Sign (if any)

dPayment OptionS O Total enclosed payable to ARRL $

O Visa 0O MasterCard OAmex O Discover O Check Enclosed O If you do not want your name and address made available for
non-ARRL related mailings, please check here.

Join Now

ONLINE: www.arrl.org/join PHONE: 1-888-277-5289 (US)
— ARRL 225 Main StreetsNewington, CT 06111-1494
“Cardholder's Signature Phone: 860-594-0338 « FAX: 860-594-0303

Source Code: QST 6/2011

Card Number Expiration Date




TH-K2AT

TH-K2AT 2m rm nr
o TX: 144-148 « RX: 136-174
® Power: 5/1.5/0.5W ¢ Memories: 100

TH-F6A riband Fm HT

o TX: 144-148, 222-225, 430-450 MHz

® RX: 0.1-1300 MHz (cell blkd) ¢ Dual band RX

* FM Wide/Narrow, AM, SSB and CW receive modes
® Power: 5/0.5/0.05W ¢ Memories: 435

TM=27 1A 2m rm Mmobile
o TX: 144-148 MHz  RX: 136-174 MHz
® Power: 60/25W ¢ Memories: 200

TM-V7 'A Dualband FM Mobile
o TX: 144-148, 430-450 MHz

o RX: 118-524, 800-1300 MHz (cell blkd)

® Power: 50/10/5W e Dual receive (V+V) (U+U)
e Cross-band repeat © Echolink® ready

TM-D7 10A

Dualband FM Mobile w/TNC

o TX: 144-148, 430-450 MHz

* RX: 118-524, 800-1300 MHz (cell blkd)

® Power: 50/10/5W e Dual receive (V+V) (U+U)

o Built-in TNC for APRS (needs GPS)

e Cross-band repeat ® AvMap G5 & Echolink® ready

TH-D7 2A

2M/440 FM HT

w/Built-in GPS

o TX: 144-148, 430-450 MHz

e RX: 118-174, 320-524 MHz

® Power: 5/0.5/0.05W

® Memories: 1000 © USB Port

* 1200/9600 bps packet TNC

¢ SkyCommand and APRS

e Stand-alone Digipeater

e Buili-in High Performance GPS

¢ GPS logging - memory for up to
5,000 points of track data

e Echolink® ready

* KISS mode protocol

e Can function as an iGate

(Internet Gateway)

TS-480HX 200w HF/6M Mobile

e TX: HF/6M ¢ RX: 0.5-60 MHz ¢ Power: 10-200W
(with two optional 22A PS’s) ¢ Memories: 99

¢ IF/stage DSP on main band, AF/stage DSP on sub-band

TS-480SAT 100W with auto antenna tuner.

TS-2000 100w HF/VHF/UHF Transceiver
o TX: HF/6M/2M/440 MHz ¢ RX: 0.03-60, 142-152,
420-450 MHz ¢ Power: 10-100W (10-50W on 440 MHz)
* Memories: 99 ® HF/6M Auto Antenna Tuner

¢ IF/stage DSP on main band, AF/stage DSP on sub-band
TS=-B2000 Ssame as the TS-2000 with no front

panel controls. Includes PC control software.

TS=2000X The 152000 with 1.2 GHz @ T10W.

TS-590S8 100w HF/6M Transceiver

® TX: HF/6M ¢ RX: 0.03-60 MHz

* Power: 5-100W (5-25W on AM)

® Memories: 110 + 10 Quick Channels

® HF/6M Auto Antenna Tuner

* Full/semi break-in CW ¢ 10 Hz Dual VFO Display

© USB connectivity for PC and remote control

e Down conversion receiver, narrow first roofing filter
and dedicated first mixer, which gives it the best dynam-
ic range in its class when handling unwanted adjacent
off-frequency signals

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

Service 414-358-4087
milwaukee @ aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland @ aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917
orlando@aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227
lasvegas @ aesham.com

1-800-558-0411

aesham.com

s =

FOLLOW US ON TWITTER!

twitter.com/ KgAES

TRADE UP TO KENWOOD
CALL NOW FOR A QUOTE!
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CABLE X-PERTS, T

Conncoling You to the Waﬂu

1-800-828-3340

See these fine loyal dealers for our gquality products.

Private labeling at no charge.

We take great pride inn our work!

Custom or Ready-Made

Coaxial Assemblies
Visit us on-line for cable selection and greal prices.

7o~ Serving You Since 1989 ~-

Instruments
A Rohde &Schwarz Company

Tennadyne

Log Periodic Antennas
www.tennadyne.com
Visit us at Dayton 2011 - Booth #552

Call or Write for FREE Catalog!

P.O. Box 352, r ( l

Alto, M1 49302 . ube
Telephone: Quad Antennas
616-622-4968 www.cubex.com

M Oscilloscopes

M Power Supplies
M Spectrum Analyzers [ RF Instruments
M Programmable Measuring Instruments

HAPRO Electronics - Tel: +1-516-794-4080
www.haproelectronics.com - sales@haproelectronics.com
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772-371-9922

UNIGUE FEATURES
STANDARAD TS ALL
EAP ANTEMNMAS
= Inigue 'Elavated" Faad
= Mo Tuning Reguired
= Mo Traps
= Andomatie Bond Bwitching
* Mo Radials

Dur Antenna praduct line
inalude:

CHALLENGER DX
VOYRGER DX m
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TITAN DX
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E iminate naise wilkh our
cxlensive line ol

HEAH 11 SF products.

Protect your antenna wth a
Cuiick-Tilt Mount or Guy Kit.
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FOR PREMIUM

ELECTRICAL

PERFORMANCE FROM
YOUR EQUIPMENT

ARRL’s Hamspeak

A Dictionary for 1 Over
Radio Amateurs ;300

Entnesr
By Joel Hallas, "
WI1ZR

ARRL's Hamspeak
is a collection of
terms and acronyms
commonly used

in the ham radio
community. As seen
in QST magazine, it
was created to make
articles easier for
newcomers to
understand. Whether you're new to the
hobby or you just want to brush up on your
ham radio jargon, this is your complete
guide to the unique language of Amateur
Radio. Inside you'll find many of the
definitions include images, references to
other material and more...

H‘i’ﬁispmk |
B Do nary
Rado Amataurs

ARRL Order No. 8423
Special ARRL Member Price!
Only $15.95* (regular $17.95)

*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 6/2011
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IC-V80/SPORT
IC=V 80 2m rm Handheld

o TX: 144-148 MHz * RX: 136-174 MHz
® Power: 5.5/2.5/0.5W ¢ Memories: 207
e Comes with NiMH Battery and Wall Charger

IC-V80 SPORT 2m rm Handheld

¢ No NiMH Battery and Charger ® Has AA Battery Case

1C-80AD

IC-80AD 2m/440 D-star & FM HT

o TX: 144-148, 420-450 MHz

© RX: 0.495-999.990 MHz (cell blkd)

* Power: 5/2.5/0.5/0.1W e Improved User Interface

¢ Optional HM-189GPS Speaker Mic adds GPS capabilities

RX-7 -05 Wideband Receiver

© RX: 150 kHz - 1300 MHz (cell blkd) ® Memories: 1650
e AM, FM Narrow & Wide Mode ¢ Scans 100 Channels
per second © 1100mAh Lith-lon Battery & Charger

Jog 2

ID-880OH 2mM/440 FM Analog &
D-Star Digital Dual Bander Mobile

e TX: 144-148, 430-450 < RX: 118-173.995, 230-
549.995, 810-999.99 MHz (cell blkd) ¢ Power: 50/15/5W
¢ Memories: 1052 ¢ D-Star Digital Ready

ID=1 1.2 GHz D-Star & FM Mobile
o TX: 1240-1300 MHz ¢ RX: 1240-1300 MHz
® Power: 10/1W ¢ Memories: 105

e D-Star 128 kbps Data & 4.8 kbps Voice

I€=7 000 muttimode HE/VHF /UHF Mobile
o TX: HF/6M/2M/440 MHz * RX: 0.03-199, 400-470 MHz
o Power: 2-100W (HF/6M), 2-50W (2M), 2-35W (440)
® Memories: 503 ¢ 41 band-widths with sharp or soft
filter shape ® RMK-7000 included!

'C-7 ' 8 HF Transceiver

o TX: HF (except 60M) ¢ RX: 0.03-30 MHz

© Power: 5-100W ¢ Memories: 101 ¢ DSP built-in
® SSB, CW, RTTY and AM (2-40W)

'C- 7 2 OO HF/6M Portable Transceiver
o TX: HF/6M e RX: 0.03-60 MHz * Power: 2-100W

e Memories: 201 ¢ Rugged design for outdoor use

© 32-bit IF-DSPs + 24-bit AD/DA Converters

 USB Port for CI-V Format PC Control and Audio In/Out

'C- 7 4 ' O HF/6M Transceiver

o TX: HF/6M ¢ RX: 0.03-60 MHz ¢ Power: 2-100W

e 15kHz 1st IF Filter and optional 3kHz & 6kHz filters to
protect against strong unwanted adjacent signals

© Much faster DSP unit compared to the IC-746PRO

o Automatic antenna tuner ¢ USB connector for PC control

lC-7 600 HF/6M Transceiver

o TX: HF/6M e RX: 0.03-60 MHz * Power: 2-100W
® Memories: 101 ¢ 5.8 inch color screen

e High-resolution real time spectrum scope using a
dedicated DSP unit ® Automatic antenna tuner

inineil

,C' 7 7 O O Multimode HF/6M Transceiver
o TX: HF/6M ¢ RX: 0.03-60 MHz ® Power: 5-200W

® Memories: 101 © 7 inch color screen

* Two 32-bit floating DSPs © Power supply built-in

e Three roofing filters ¢ External VGA connector

e Automatic antenna tuner ® USB memory drive socket
¢ Real time spectrum scope

AMATEUR ELECTRONIC SUPPLY

5710 W. Good Hope Rd.
Milwaukee, WI 53223
414-358-0333
800-558-0411

Service 414-358-4087
milwaukee @aesham.com

28940 Euclid Ave.
Cleveland, OH 44092
440-585-7388
800-321-3594
cleveland @ aesham.com

621 Commonwealth Ave.
Orlando, FL 32803
407-894-3238
800-327-1917

orlando @aesham.com

4640 South Polaris Ave.
Las Vegas, NV 89103
702-647-3114
800-634-6227

lasvegas @ aesham.com

1-800-558-0411
aesham.com

S =

Included items are
available for limited time.

FOLLOW US ON TWITTER!

- twittercom/ K9AES

TRADE UP TO ICOM
CALL AES NOW FOR A QUOTE!

Rgdios by
ICOM




1IC-7410

HF/50MHz Transceiver

It's that time again—get your antennas, coax, generators and headsets out for one of the most fun weekends of the year.
Break through field day pile-ups with the latest in Icom's HF technology, the IC-7410. A high grade DSP unit and double conversion
super-heterodyne system developed for our higher grade IC-7800/7700/7600 series are used. In addition, the IC-7410 comes with a
built-in 15kHz 1st IF Filter and can accept up to two optional filters (3kHz/6kHz). This is the all-mode rig of choice for hopping through
the bands for any field day enthusiast.

AD/DA Converter

ADC Signal (Noise+Distortion): 100dB
ADC Dynamic Range, S/N: 113dB
DAC Signal (Noise+Distortion): 97dB
DAC Dynamic Range, S/N: 115dB

Features:
Large Heat Sink

Even during long hours of
heavy duty use, the IC-7410
provides stable output power.

Double Conversion Superheterodyne System
Built-in 15kHz 1st IF Filter (Optional 3kHz/6kHz)

+0.5ppm Frequency Stability »g,s‘n?oum
Large Monochrome LCD Display DsP Unit —1
ADSP-21369 . ' USB Connector for PC Control
Built-in Automatic Antenna Tuner Internal Clock Speed: 333MHz A standard type B USB connector
32-bit Floating Point DSP is located on the back panel. Use
Optional RS-BA1 for IP Remote Control Max. Performance: 2000MFLOPS [EVine HhEieeamsa® | it to control your IC-7410 via PC.

For the love of ham radio.

More info and free literature:
www.icomamerica.com

425.450.6088 I C O M
©2011 Icom America Inc. The Icom logo is a registered trademark of Icom Inc. 30616

®



MFJ-259B

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-
guency. 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 12-bit A/D converter gives much
better accuracy and resolution than common
8-bit A/D converters -- an MFJ-269 exclusive!

Complex Impedance Analyzer

Read Complex Impedance (1.8 to 170
MHz)as series equivalent resistance and
reactance (Rs+jXs) or as magnitude (Z)
and phase (degrees). Also reads parallel

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 QRM
Find exact location of shorts and opens
Cut stubs and phasing lines accurately
Check cable for loss and contamination
Find value of unknown coils and caps
Test RF transformers and baluns

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

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
MFJ Antenna Analyzer into a sensitive and
accurate band switched dip meter. 2 coils.
MFJ-92AA10, $29.95. Ten MFJ SuperCelI™
Ni-MH AA rechargeable batteries.
MFJ-99B, $88.90. Save $7! MFJ-259B
Deluxe Accessory Pack: MFJ-29C Pouch, 10
Ni-MH batteries, dip coils, AC adapter. MFJ-
98B, $88.90. Like MFJ-99B but for MFJ-269.
MFJ-99, $60.85. Save $5! Like MFJ-
99B, less batteries, for MFJ-259B. MFJ-
98, $60.85. Like MFJ-99 but for MFJ-269.
MFJ-99C, $40.90. Save $5! AC Adapter
and 10 Ni-MH batteries for MFJ-259B/269.
MFJ-917, $29.95. Current balun lets you
make balanced line antenna measurements
on HF with your MFJ Analyzer. MFJ-7702,
$3.95. MFJ-917 to MFJ Analyzer adapter.
MFJ-731, $99.95. Tunable RF filter allows
accurate Antenna Analyzer measurements in
presence of strong RF fields. 1.8-30 MHz.
MFJ-5510, $9.95. Cigarette lighter cord.

lus 12-bit A/D!
170 MHz) from 10 to over 600 Ohms,
B 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 3
commercial fre- $41 995
quency coverage
in UHF range (430 to 520
MHz) and ruggedized cabinet
that protects LCD display,

knobs, meters and connectors
from damage in the field/lab.

MFJ- 266 ... Wide range 1.5-185 MHz and 300-490 MHz!

MFJ-266

F 4T EMTU ANALYIFR
T

wreoe

(300-490 MHz).

Magnitude (2) all

MFJ . .

MFJ 266 covers

HF (1.5-65 MHz)
in 6 bands, plus

$34995 VHF (85-185

MHz) and UHF

In Antenna Analyzer mode, you
get Frequency, SWR, Complex
Impedance (R+jX), and Impedance

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

The compact

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.

displayed simul-

resolution and measures relative
field strength of a signal and its
frequency and can be used for
tracking measurement interference.

FAX:

Prices an

Use eight AA alkaline batteries
or 110 VAC with MFJ-1312D, $15.95.
Includes N-to-SO-239 adapter.
3*/:Wx6'/:Hx2%/.D inches. 1.3 Ibs.

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
£662)323 -6551 8-4:30 CST, Mon.-Fri. Add shipping.

specifications subject to change. (c) 2011 MFJ Enterprises, Inc.

. The World Leader in Amateur Radio!



MEJ TUNERS

World’s most popular 1500
Watt Legal Limit Tuner just got
better -- much better -- gives
you more for your money!

New, improved MFJ-989D
legal limit antenna tuner gives
you better efficiency, lower loss-
es and a new true peak reading
meter. It easily handles full 1500
Watts SSB/CW, 1.8 to 30 MHz,
including MARS/WARC bands.

New dual 500 pF air variable
capacitors give you twice the
capacitance for more efficient
operation on 160 and 80 Meters.

New, improved 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 al modes.
New high voltage
current balun lets you
tune balanced lines at high
power with no worries.
New crank knob lets you reset
your roller inductor quickly,

New Improved MFJ- 989D 1500 Watt Iegal Iimit Antenna Tune\

TR

MFJ-989

MICY VEREA TUNER V

9 5 smoothly and accurately. much more efficiently.
3 8 9 New larger 2-inch
diameter capacitor
knobs with easy-to-see dials
make tuning much easier.
New cabinet maintains com-
ponents’ high-Q. Generous air

vents keep components cool.
127/sWx6Hx11°/sD inches.

Includes six position ceramic
antenna switch, 50 Ohm dummy
load, indestructible multi-color
Lexan front panel with detailed
logging scales and legends.

The MFJ-989D uses the superb
time-tested T-Network. It has
the widest matching range and is
the easiest to use of al matching
networks. Now with MFJ's new
500 pF air variable capacitors
and new low loss roller inductor,
it easily handles higher power

No Matter What™ Warranty

Every MFJ tuner is protected
by MFJ's famous one year No
Matter What™ limited warranty.
We will repair or replace your MD

tuner (a our option) for afull year.

More hams use MFJ tunersthan all other tunersin the world!

MFJ-986 Two knob D|fferent|al -T™

Two knob tuning (differential $3 4}8;25

capacitor and AirCore™ roller
inductor) makes tuning fool proof and easier
than ever. Gives minimum SWR at only one
setting. Handles 3 KW PEP SSB amplifier
input power (1.5 KW output). Gear-driven
turns counter, lighted peak/average Cross-
Needle SWR/Wattmeter, antenna switch,
balun. 1.8 to 30 MHz. 10%.Wx4/-Hx15 in.
MFJ-962D compact kW Tuner

MFJ-962D
A few more dollars stepsyou  $2QQ95

up to a KW tuner for an amp later.

Handles 1.5 KW PEP SSB amplifier input
power (800W output). Ideal for Ameritron’s
AL-811H! AirCore™ roller inductor, gear-
driven turns counter, pk/avg lighted Cross-
Needle SWR/Wattmeter, antenna switch, balun,
Lexan front, 1.8-30MHz. 10°%/4x4*/>x10"/s in.
MFJ-969 300W Roller Inductor Tuner

Superb AirCore™ Roller $2?996§5
Inductor tuning. Covers 6 Meters
thru 160 Meters! 300 Watts PEP SSB. Active
true peak reading lighted Cross-Needle SWR
Wattmeter, QRM-Free PreTune™, antenna
switch, dummy load, 4:1 balun, Lexan front
panel. 3/:Hx10Y.Wx9"-D inches.

MFJ-949E deluxe 300 Watt Tuner
More hams g
use MFJ-949s
than any other
antenna tuner
in the world! '
Handles 300 Watts. Full 1.8 to 30
MHz coverage, custom inductor
switch, 1000 Volt tuning capacitors, full size
peak/average lighted Cross-Needle SWR/
Wattmeter, 8 position antenna switch, dummy
load, QRM-Free PreTune™, scratch proof
Lexan front panel. 3"/:Hx10°/sWx7D inches.
MFJ-948, $139.95. Economy version of MFJ
949E, less dummy load, Lexan front panel.

MFJ-941E super value Tuner
The most for o
your money!
Handles 300 Watts
PEP, covers 1.8-30

Extends your mobile
antenna bandwidth so
you don't have to stop,
go outside and adjust your antenna.
Tiny 8x2x6 in. Lighted Cross-
Needle SWR/Wattmeter. Lamp and bypass
switches. Covers 1.8-30 MHz and 6 Meters.
300 Watts PEP. M FJ-20, $6.95, mobile mount.

MFJ-971 portable/QRP Tuner

Tunes coax, balanced ‘
lines, random wire 1.8-30
MHz. Cross-Needle Meter.
SWR, 30/300 or 6 Watt QRP
ranges. Matches popular MFJ
transceivers. Tiny 6x6Y2x2Y in.

MFJ-945E

o ,‘r:
MFJ}971
$1 1995

MFJ-949E
$1799%

J941E
MHz, lighted Cross-Needle SWR/ $13995

Weattmeter, 8 position antenna
switch, 4:1 balun, 1000 volt capacitors,
Lexan front panel. Sleek 10Y/2Wx2'/-Hx7D in.

MFJ-945E HF/6M mobile Tuner

$12995

MFJ-902 Tiny Travel Tuner
Tiny 4Y:x2":x3

-J-90;
inches, full 150 Wetts, $gQ95
80-10 Meters, has v
tuner bypass switch, for coax/random wire.

MFJ-904H, $149.95. Same but adds
Cross-needle SWR/Wattmeter and 4:1 balun

for balanced lines. 7/:x2Y:x2% inches.

MFJ-16010 random wire Tuner
Operate al bands anywhere
with MFJ s reversible L-network.
Turns random wire into powerful
transmitting antenna. 1.8-30 MHz. M$F‘J' 558510
200 Watts PEP. Tiny 2x3x4 in.

MFJ-906/903 6 Meter Tuners
MFJ-906 has light- &
ed Cross-Needle SWR/ L= 8
Wettmeter, bypass switch. =S
Handles 100 W FM, 200W SSB.
MFJ-903, $69.95, Like MFJ-906,
less SWR/Wattmeter, bypass switch.
MFJ-921/924 V
MFJ-921 covers
2 Meters/220 MHz. i
MFJ-924 covers 440 sy Y B
r“,’{g; %\)/(VZB//Z%&?;_ MF3921/924 *89%°
MFJ-931 artificial RF Ground
Eliminates RF hot spots,
RF feedback, TVI/RFI, weak
signals caused by poor RF
grounding. Creates artifi-
cial RF ground or electrically places MFJ-931
far avay RF ground directly at rig.  *109°%°
MFJ-934, $209.95, Artificial ground/300
Watt Tuner/Cross-Needle SWR/Wattmeter.

M FJ-906
$Q Q95

/UHF Tuners

Dealer/Catalog/Manuals
Visit: http://mww.mfjenterprises.com
or call toll-free 800-647-1800

MFJ-901B smallest Versa Tuner « 1 Year No Matter What™ warranty * 30 day money

MFJ’s smallest (5x2x6
in.) and most affordable
wide range 200 Watt PEP
Versatuner. Covers 1.8 to 30 MFJ-901B
MHz. Great for matching $QQ95
solid state rigs to linear amps.

back guarantee (less /h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkwlle
MS 39759 PH: 8662) 323-5869

FAX

Pnoman speu |cat|ons subject to change. (c) 2010 MFJ Enterprises, Inc.

Tech Help: (662) 323-0549
323 6551 8-4:30 CST, Mon.-Fri. Add shipping.



MFJ IntdliTuner™ Automatic Tuners

More hams use MFJ tunersthan all other tunersin the world!

World's most advanced Automatic Antenna Tuners feature world renowned MFJ AdaptiveSearch™ and
AutomaticRecal ™ algorithms -- world's fastest ultra-wide range tuning. Nine World Class models!
Choose your features: Digital/Analog/Audio SWR-Wattmeter, Antenna Switch, Balun, Radio I nterface,
Digital frequency readout, Remoteable, Coax/Balanced Lines/Wire Tuning, Field Upgradeable. . .

MFJ-998 1500 Watt Legal Limit InteliTuner”

of 2 switchable antenna coax
connectors. Select up to 4
antennas on each antenna con-
nector. Each antenna has 2500
memories, 20,000 total. Has
binding post for end-

Only the MFJ-
998 gives you fully
automatic antenna
tuning for your
legal limit full 1500 Watts
SSB/CW linear amplifier!

Ultra-fast Automatic Tuning

Instantly match impedances
from 12-1600 ohms using MFJ's
exclusive IntelliTune™, Adaptive
Search™ and | nstantRecall™
agorithms with over 20,000
Virtual Antenna™ Memories.

Safe auto tuning protects amp
\M FJ's exclusive Amplifier

MFJ-998

$69995

A backlit LCD meter displays
SWR, forward/reflected power,
frequency, antenna selected, an
auto-ranging bargraph power
indication, and much more.

Has quick-glance auto-ranging
Cross-Needle SWR/Wattmeter.
MFJ VirtualAntenna™ Memory

MFJ new Mrtual Antenna™
Memory system givesyou 4
antennamemory banks for each

wire antennas.

Download from internet and lik MFJ-994B
Bypass Control™ upgrade your MFJ-998 firmware m’;i tlroen Al $3509
makes tuning safe and  as new features are introduced. S1UAL S-600/AL S-500M.

"stupid-proof"!
Digital/Analog Meters

1.5 kW 4:1 balun.

Download & Upgrade Remotely

Plus Much More!
Built-in radio interface con-
trols most transceivers.
Automatically bypasses with
excessive tuning power.
Use balanced line antennas
with external MFJ-912, $59.95,

Small 13Wx4Hx15D inches
easily fits into your ham station.
8 pounds. Requires 12-15VDC at
1.4 amps maximum or 110 VAC
with M FJ-1316, $21.95.

for 600 Watt amps
AL-811/AL S-600/AL S-500

fed long

For 600 Watt

Matches 12-800 Ohms. 10,000
Virtual Antenna™ memories.
Cross-Needle SWR/Wattmeter.
10Wx2%/:Hx9D inches.

No Matter What™ Warranty
Every MFJ tuner is pro-
tected by MFJ's famous one
year No Matter What™ limit-
edwarranty We will repair or

%/our MFJ tuner (&t our
0pt|on) or afull year.

300 Watt...Best Seller
Digital Meter, Ant Switch, Balun

Theworld'sbest selling MFJ-993B
automatic antenna tuner is $2 5 995
highly acclaimed the world
over for its ultra high-speed, wide match-
ing range, reliability, ease-of-use!

Matches virtually any antenna.

200 Watt ...Econo
Small, Ant Switch, 20K VA Memories

MFJ-928

$19995

High-speed, wide matching range and
compectness & low cost! Leave in-line and
forget it -- your antenna is always automati-
cally tuned! 2-position antenna switch.

200W...Weather-sealed

for Remote/Outdoor/Marine
MFJ926B

$39995

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

Extra wide
matching range at
less cost. Exclusive
dual power level:
300 Watts/6-1600 Ohms; 150W/6-3200
Ohms. Cross-Needle SWR/Wattmeter.

200 Watt MightyMite™
Matches | C-706, FT-857D, TS-50S

MFJ-991B
$2199%

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
al you need for a completely automated
station using any antennal Just tune and talk!

200 Watt...Remote
Coax/Wire Ant, No pwr cable needed
MFJ-927

$25995

Weather protected
fully automatic
remote auto tuner for
wire and coax anten-
nas -- an MFJ exclusive. Powers through
coax -- No separate power cable needed.

200 Watt ...Compact
Digital Meter, Ant Switch, Wide Range

World’'s fastest
compact auto tuner MFJ-929
uses MFJ Adaptive $219°95
Search™ and

InstantRecal ™ algorithms. 132,072 tuning
solutions instantly match virtualy any antenna
with near perfect SWR.

= ) G5RV Antenna
MFEJ1778 Coversall bands,
$4495 160-10 Meters with
] antennatuner. 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 /h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkville,
MS 39759 PH: 3662) 323-5869
Tech Help: (662) 323-0549

FAX: 66 323 6551 8-4:30 CST, Mon--Fri. Add shipping.

Prices an specifi cauons subject to change. (c) 2010 MFJ Enterprises, Inc.

http://www.mfjenter prises.com for instruction manuals, catalog, info
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z to 49.995 MHz frequency range + Recording with pre-buffering

ct sampling, digital down-conversion = EIBI, HFCC and user frequency databases
~bit 100 MSPS A/D converter = Very high IP3 (+31 dBm)

50 MHz-wide, real-time spectrum analyzer » Excellent sensitivity (0.20pV SSB)

= 4 MHz recording and processing bandwidth + Excellent dynamic range (107 dB)

~ » Three parallel demodulator channels » Configurable preselection filters
« Waterfall display functions * Test and measurement facilities
 Audio spectrum analyzer * USB 2.0 interface
« Audio and IF recording and playback « Affordable, easy to install and use

Just when you thought the bar was raised high enough with our award-winning
Excalibur receiver, here comes a serious competitor - the Excalibur Pro.

With its unparalleled 4 MHz processing and recording bandwidth, laboratory-grade
measurement facilities and many other new features, this is a receiver that

will surely be making waves - not just receiving them! For more details, see:

www.winradio.com/epro

WiNRADIO by RADIXON : Great receivers ahead of their time.”



MFJ All-Band G5RV Antennas

Operate all bands through 10 Meters, even 160 Meters, with a single wire antenna!

O ¥ ©) i i
N famous
; ( ) 44 G5RV
; antenna is the most
popular ham radio
antenna in the world!
You hear strong sig-
-~ nasfrom G5RVs
day and night, 24/7.
And it’'snowonder . . . it'san efficient,
all band antennathat’s only 102 feet long -
- shorter than an 80 Meter dipole. Has 32.5
foot ladder line matching section ending in

SO-239 connector for your coax feedline.

Use as Inverted Vee or Sloper, and it's even
more compact and needs just one support.

With an antenna tuner, you can operate
all bands 80 Meters through 10 Meters and
even 160 Meters with an antenna tuner and
aground.

MFJ's fully assembled G5RV handles
1500 Watts. Hang and Play™ -- add coax,
some rope to hang and you're on the air!

MFJ-1778M, $39.95. Half-size, 52
foot G5RV JUNIOR covers 40-10 Meters
with tuner. Handles full 1500 Wetts.

MFJ Dual Band 80/40 or 40/20M Dipoles

O .’,n MFJ-17758 is a short 85 foot long dual

band 80/40 Meter dipole antenna. It's full-size
/ M FJ—17758

on 40 Meters and has ultra-efficient end-load-
@ 80/40 Meters

),

foot long dual band 40/20 Meter dipole antenna. Full-size on 20 Meters, ultra-efficient
end-loading on 40 Meters. Same construction as MFJ-17758.

MFJ Single Band Dipole Antennas

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 | nsulator
MFJ-918 Truel:l
bo $9 495 Current Balur/
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.

ing on 80 Meters. Handles full 1500 Wetts.
Super-strong injection-molded center insulator
with built-in SO-239 connector and hang
hole. Solderless, crimped construction. 7-

strand, #14 gauge hard copper wire. Connect

your coax feedline directly, no tuner needed.

MFJ-17754, $59.95." Short coax fed 42

MFJ-1779A MFJ-1779B MFJ-1779C
$6995 $4995 $2 95
160M, 265 ft. 80-40M, 135ft. 20-6M, 35 ft.

RF Isolator
19 MFJ-915 RF Isolator
$2 Q9% 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.

Make your own antennas
Dipoles, G5RV, Random Wire, Doublets, Beverage Antennas, etc.

M FJ-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. Lessthan 0.1 dB loss. Upto
1000 MHz. SO-239s. M FJ-270, $29.95.
400W PEP. M FJ-272, $39.95. 1500W PEP.

MFJ All Band Doublet
MFJ-1777 isa 102 ke
foot all band dou-
blet antenna that
covers 160 through
6 Meters with a
balanced line tuner. MFJ1777
Super strong cus- 995
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 Switches
$ 04 MFJ-1704
heavy duty
4-Positions gntenna switch
lets you select 4 antennas
or ground them for static
and Ilghtnl ng protection. Unused antennas
automatically grounded. Replaceable
lightning surge protection. Good to 500
MHz. 60 dB isolation at 30 MHz. 2.5 kW
PEP. Lessthan .2 dB insertion loss, SWR
below 1.2:1. SO-239 connectors. Handy
mountlng holes. 64Y.Wx4*.Hx1/.D in.

'K?(}' ME31702c M FJ-1702C Like

$3995 MFJ1704, but for 2
2-Positions antennas. 3Wx2Hx2D"

MFJ1700C  MFJ-1700C
$QQ95 Antenna/
Transceiver
= Syitch lets you select one
of six antennas and one of
= SiX transceivers in any
combination. Plug in an
antenna tuner or SWR
! wattmeter and it's always
in- Ilnefor any antenna/transceiver combi-
nation. Has lightning surge protection.
Handles 2 kW PEP SSB, 1 kW CW, 50-75
Ohm loads. Unused terminals are auto-
matically grounded. 1.8 to 30 MHz. SO-
239 connectors. 4*/:W6"/:Hx3D inches.

MFJ-1701
Antenna Switch like
MFJ-1700C but lets
you select one of

MFJ1701  gx antennas only.
$69%  10wWx3Hx1Y:D inches.

33 ft. Telescoping
fiberglass Mast
3.8 feet Collapsed, 3.3 Ibs.

MFJ}1910  Super strong fiberglass
$7 995 mast has huge 1% inch bottom
section. Flexes to resist

<_break|ng Resists UV. Put up full size
e inverted Vee dipole/vertical antennain
—minutes and get full size performance!

Free MFJ Catalog

Visit: http://Amww.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

M H MS 39759 PH: 8662) 323-5869
Tech Help: (662) 323-0549

FAX: 662 323-6551 8-4:30 CST, Mon.-Fri._Add shipping.

Pncman specifi callons subject to change. (c) 2010 MFJ Enterprises, Inc.

MFJ ENTERPRISES, INC
300 Industrial Pk Rd, Starkwlle

http://www.mfjenterprises.com for instruction manuals, catalog, info
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MFJ Pocket size Morse Code Reader™

Hold near your recaiver -- it ingantly displays CW in English! Automatic Speed Tracking ...
.High-Performance Modem . Computer Interface..

32 Character LCD .

Isyour CW rusty’>

Relax and place this tiny pock-
et size MFJ Morse Code Reader
near your receiver’s speaker .

Then watch CW turn into solid
text messages as they scroll across
an easy-to-read LCD display.

No cables to hook-up, no
computer, no interface, nothing
else needed!

Useit as a backup in case you
mis-copy a few characters - - it
makes working high speed CW a
breeze - - even if you're rusty.

Practice by copying along with the
MFJ-461. 1t'll help you learn the
code and increase your speed as you
instantly seeif you're right or wrong.

Eavesdrop on interesting Morse
code QSOs from hams all over the
world. It'sa universal language
that’s understood the world over.

MFJ AutoTrak™ automatically locks
on, tracks and displays CW speed up to
99 Words-Per-Minute.

Simply place your MFJ-461 close to

I ngtant Replay. .
. Battery Saver ... Morel!

MFJ-461 to your receiver with a
cable. A battery saving feature puts
the MFJ-461 to sleep during peri-

ods of inactivity. It wakes up and

s e decodes when it hears CW.

w1 MF.T O
your receiver speaker until the
lock LED flashesin timewith  $
the CW. Digs out weak signals.
Phase-L ock-Loop even tracks
dightly drifting signals.

Of course, nothing can clean up and
copy asloppy fist, especialy weak sig-
nals with lots of QRM/QRN.

The MFJ-461's serial port lets you
display CW text full screen on a bright
computer monitor -- just use your com-
puter serial port and terminal program.

When it’s too noisy for its micro-
phone pickup, you can connect the

MFJ-461

8995

Uses 9 Valt battery. Fitsin your
shirt pocket with room to spare -
smaller than a pack of cigarettes.
Tiny 24/2x3"ax1 inches. 5Y/2 ounces.
Super easy-to-use! Just turn it
on -- it starts copying instantly!

MFJ-26B, $9.95.
Soft leather protec-
tive pouch. Clear
plastic overlay for
display, push but-
ton opening, strong, pocket/belt clip
secures MFJ-461.

MFJ-5161, $16.95. MFJ-461 to
computer seria port cable (DB-9).

MFJ-5162, $7.95. Receiver cable
connects MFJ-461 to your radio’s
external speaker 3.5 mm jack.

MFJ-5163, $10.95. Cable lets you
use external speaker when MFJ-461 is
plugged into radio speaker jack. 3.5 mm.

MFJ Morse Code Reader and Keyer Comblnatlon

Plug MFJ's CW Reader with Keyer into
your transceiver’s phone jack and key jack.

Now you're reedy to compete with the world's
best hi-speed CW operators -- and they won't
even know you're dtill learning the code! Sends
and reads 5-99 WPM.

Automatic speed tracking. Large 2-line
LCD shows send/receive messages. Use

MFJ lambic Paddles

MFJ564 Chrome
M FJ—5648 Black

M FJ Del uxe lambic Paddles™ feature a
full range of adjustmentsin tenson and contact
spacing. Self-adjusting nylon and steel needle
bearings, contact points that amost never need
cleaning, precision machined frame and non-
skid feet on heavy chrome base. Works with

al MFJ and other electronic keyers.
Miniature Travel |ambic Paddle
MFJ-561, $24.95. 1%/:\Wx 1D x%:H inches.

Formed phosphorous bronze spring paddle, W

stainless steel base. 4 ft. cord, 3.5 mm plug.

MFJ Deluxe CW Keyer

Deluxe MFJ Keyer
has all controls on
4 front panel for easy

access -- speed, weight,

MFEJ-407D tone, volume knobs, and tune, semi/
$7 995 auto, on/off push-buttons. You get
all keyer modes, dot-dash memories, self
completing dots/dashes, jam- proof spacing,
sidetone, built-in speaker, type A /B keying.
RF proof. Solid state keying. 7x2x6 inches.
MFJ-401D, $69.95. Econo

Keyer 1l has front- panel volume/n
speed controls (8-50 wpm), tune

switch. Internal adjust weight, tone. Solid
state keying. Tiny 4x2x3"/. inches.

MFJ . .

paddle or computer keyboard.
Easy menu operation. Front
panel speed, volume controls. 4
message memories, type ahead
buffer, read again buffer, adjust
able weight/sidetone, speaker. RFI proof.
MFJ-551, $39.95. RFI suppressed
keyboard, a must to avoid RFI problems.

MFJ Code Oscillator
MFJ557 MgJ-557
$ 95 Deluxe
=S Code
Practice
Oscillator
has a
Morse key and oscillator unit mounted
together on a heavy steel base -- stays put
on your table! Portable. 9-Volt battery or
110 VAC with MFJ-1312D, $15.95. Ear-
phone jack, tone and volume controls, spesker.
Adjustable key. Sturdy. 8Y>x2"/.x3%s inches.

Key Only with adjustable
contacts. Handsome black.

Keyer/Paddle Combo

MFEJ>422D Best of all CW
$18995 worlds -- a deluxe

MFJ Curtis™ keyer

' that fits right on Bencher
paddle! Adjustable weight
and tone, front panel vol-
ume and speed controls (8-50 WPM),
built-in dot-dash memories, speaker,

- AEE AW nE.Engn.lgq

(Keyboard, paddle
not included.)

L awd

"MFJPocket Morse Tutof

L earn Morse code anywhere

with thistiny MFJ Pocket-
! sized Morse Code Tutor™!
; Practice copying letters, num-

[ bers, prosigns, punctuations
MFJ-418 or any combination or words or
$809 QSOs. FollowsARRL/VEC for-

mat. Start at zero code speed and end up as a

high speed CW Pro! LCD, built-in speaker.

MFJ ClearTone™ Speaker
MFJ-281, $12.95. Makes copying
easier, enhances speech, improves

MFJ-550, $14.95. Telegraph (=== intelligibility, reduces noise, static,

hum. 3" speaker, 8 Watts, 8 Ohms.

MFJ 24/% Hour Station Clock
MFJ-108B, $21.95. Dud p ==,
24/12 hour dock. Read UTC (el et
and local time at-a-glance. — ==usmmasss
High-contrast 5/8” LCD, brushed aluminum
frame. Batteries included. 47-Wx1Dx2H in.

Free MFJ Catalog
Visit: http:/Amww.mfjenterprises.com
or call toll-free 800-647-1800

sidetone, semi-automatic/tune or automatic 1 Year No Matter What™ warranty « 30 day money

modes. Use 9V battery or 110 VAC with
MFJ1312D, $15.95. 4/8x2°/8x544 in.
MFJ-422DX, $99.95.
MFJ Curtis™ Keyer only, fits on your
Bencher paddle or MFJ-564 (chrome) or
MFJ564B (black) paddles above.

back guarantee (less s/h) on orders direct from MFJ

MFJ ENTERPRISES, INC.
300 Industrial Pk Rd, Starkwlle
MS 39759 PH: 8662) 323-5869

Tech Help: (662) 323-0549

FAX: 662 323-6551 8-4:30 CST, Mon.-Fri._Add shipping.

Prlcsan specifications subject to change. (c) 2010 MFJ Enterprises, Inc.

. the world leader in ham radio accessories!



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- MFJ 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! None 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
0 VY vl

e ‘\\\') =0 o
M :

Haér_l $ MFJ-4125
Radio’s 95
smallest 84

40 Amps

and lightest 22 Amp continu- 22 Amps Q/IFJ—4225MV MEJ-4245MV
ous power supply is also its continuous, 95 continuous, $ 95 75 Amps  MFJ-4275MV
best selling! 25 Amps 99 45 Amps 1 49

maximum. Like MFJ-4125 but
adds Volt/Amp meters, cigarette
lighter plug. Adjustable 9-15
VDC Output. 5Y/:Wx 4/Hx6D
in. Weighs 3.7 Ibs. Use 85-135

22 Amps continuous/25 Amps
max at 13.8VDC. 5-way binding
posts on front, 5A quick connects
on back. 85-135/170-260 VAC
input. 2.9 Ibs. 53/, Wx3Hx5%/.D”.

MFJ-4125P, $94.95. Adds 2-  VAC or 170-260 VAC input.
pairs Anderson PowerPoles™. Replaceable fuse.

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/:-Wx 4%/:Hx9D inches.
Use 85-135 VAC or 170-260
VAC input. Replaceable fuse.

maximum 95
and 70 Amps $249
continuously. Adjustable volt-
age 4.0-16 VDC. Short circuit,
overload and over-temperature
protection, 10.5 Ibs. 9%/:Wx5'/.H
x9'.D”. Great for Ameritron’s
ALS-500M mobile amplifier!

15 Amp Continuous

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 . . .

15 Amps continuous, 17
Amps max at 13.8 VDC.
Over-voltage, over-current
protection. 5-way binding

Versatile 5-Way Binding Posts MFJ-1118 | V8 v EJ-4115
MFJ-1118, $84¥95. _Powgr two HF ~ $8 495 ﬂ T g 235;;;?3 2hf3$é\:\?,?_ '3%‘_"{3%“" £”5995
and/or VHF rigs and six accessories VAC input. 1/ Ibs. Tiny 3*/:Wx2'/:Hx3*/.D
from your main 12 VDC supply. inches fits easily in an overnight bag.
Built-in 0-25 VDC voltmeter. Two $MFJ'11£1’65 Y g- ’
pairs 35 amp 5-way binding posts, 59 2 30 Amps Continuous
used an ypassed for trans- . .
ceivers. Six pairs RE bypassed bind- MEJ1112 Linear with 19.2 Ib.Transformer
ing posts provide 15 Amps for acces- $ 4 495 This heavy-
sories. Master fuse, ON/OFF duty linearly
switch,“ON” LED. 12'/:x2%:x2'/ in. regulated MFJ-
MFJ-1116, $59.95. 8 pairs binding ~ MRJ-1117 4035MV has
posts, 15A total.Voltmeter, on/off switch. $6495 abolutely no RF e [——
- MFJ-1112, $44.95. 6 pairs bind- Hash. It delivers
ing posts, 15 Amps total. MFEJ-1128 30 Amps contin-

MFJ-1117, $64.95. Powers four
transceivers simultaneously (two at
35 Amps each and two at 35 Amps

104 T

B Uous, 35 Ampsio R
maximum from its mas-
sive 19.2 Ib. transformer.

sh!
FHEST iF-4035MV

*149°

combined). 8x2x3 inches. MFJ-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 Over-voltage/current/temperature protection,
outlets for accessories. Mix & match $1 1 495 5-way binding posts, 2 pairs of quick-con-
included fuses as needed (one-40A, nects and a covered cigarette lighter socket
one-25A, four-10A, four-5A, three- for mobile accessories. Front panel replace-
1A fuses installed). 0-25 VDC \oltmeter. ~ MFJ-1124 able fuse. 110 VAC input. 9/2Wx6Hx9*/D in.

Extra contacts, fuses. 12Wx1Y:Hx2%.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

$6495

(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

Free MFJ Catalog
Visit: http://www.mfjenterprises.com

or call toll-free 800-647-1800

extra PowerPoles®, extra fuses -- no extra
cost. 9Wx1Y/:Hx2% 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

Voltmeter. Includes extra PowerPoles®and * 1 Year No Matter What™ warranty + 30 day money
fuses. 12, Wx1YaHx2%.D inches. back guarantee (less s/h) on orders direct from MFJ

MFJ-1124, $64.95. 6 outlets each fused, MFJ ENTERPRISES, INC.
40 Amps total. 4 PowerPoles®, 2 high- 300 Industrial Pk Rd, Starkville,
current binding posts, Installed fuses: 1-

MS 39759 PH: 8662) 323-5869
40A, 2-25A, 2-10A, 1-5A, 1-1A. Includes  Fax-(6621323 cony o1 (862) 323-0549
extra PowerPoles® & fuses -- no extra cost. Pprices ahg speci

?323-6551 8-4:30 CST, Mon.-Fri. Add shipping.
ications subject to change. (c) 2010 MFJ Enterprises, Inc.



MFJ

World's largest HF  *

meter has glant 6% inch meter!

This one you can SEE! Extra-long
scales gives you highly accurate SWR and

gSIWQ.NI;]t 6.5 inch SWR/Wattmeter

MFJ-868 QRP or QRO operation.
$1 4995 Exclusive MFJ Wattmeter
Power Saver™ circuit turns on
meter only when RF power is being measured.
Covers 1.8-30 MHz. Use 9 volt battery
or 12 VDC or 110 VAC with MFJ-1312D,
$15.95. 7Wx5Y2HX5D in. SO-239 connectors.

Giant 144/220/440 MHz
SWR/Wattmeter
MFJ-867, $159.95. Like MFJ-
868 giant SWR/Wattmeter, but

covers 144/220/440 MHz.

MFJ high-accuracy Digital
SWR/Wattmeter

MFJ-826B has a large high-contrast,
high-accuracy backlit LCD display. Auto-
ranging selects optimum full-scale range
from 25W, 250W and 1500W ranges
with full 10-bit resolution on each range. Covers $ MFJ'826895
entire amateur power spectrum. Built-in frequency 1 79
counter selects frequency compensated data set to insure highest
accuracy for each band. Displays frequency, provides digital read-
out for older rigs and QRP rigs. True peak/average and forward/re-
flected power, SWR and frequency are simultaneously displayed.
Select bargraphs to display forward/reflected power or forward /SWR
or SWR only. MFJ’s PeakHold™ freezes highest forward power
displayed 1, 2 or 3 seconds. When SWR is greater than 1.5 to 3
(selectable) an alarm LED lights and buzzer sounds. Use 12 VDC
or 110 VAC with MFJ-1312D, $15.95. 6':Wx2°/sHx6D inches.

MFJ-4416B

$ Boost battery voltage as
? low as 9 Volts back up to
13.8 VDC'! Keeps your transceiver at full
power output, provides full performance/
efficiency, prevents output signal distortion
and transceiver shutdown. Compensates
for run-down battery, wiring voltage drop
or when car is off. Provides up to 25 Amps
peak with 90% efficiency. Selectable 9/10/11 $
\Wolts minimum input voltage prevents bat-

power measurements. Huge numbers makes
reading easy across your shack.
meter needle gives you fast and accurate
readings without actually reading the scale.
MFJ's exclusive TrueActive™ peak read-
ing circuit captures true peak or average for-
Has 20/200/2000 Watt ranges for accurate
MFJ peak-reading glant 4.5 inch
&PCross-Needle SWR/Wattmeter
See it all at once on giant Cross-Needle
| e - plays forward/reflected power and SWR on easy-
5y to-read three-color scale. 20, 200, 2000 Watt
x - | ranges have individual scales. True™Active
peak-reading circuit reads forward and reverse
coupler gives increased accuracy over entire 1.6 to
60 MHz frequency range. Low bias Schottky diode detectors
increase linearity at low power -- great for QRP. Super-bright
LED backlight with on/off switch provides smooth even illumina-
up. Quality SO-239 connectors. Designer-styled molded front
panel and rugged metal housing looks great. 74/sWx4'/:Hx4*/.D in.
www.mfjenterprises.com . .. World’s largest selection of HF/VHF/UHF SWR Wattmeters!
MFJ-822 MFJ-862 [ = MFJ-864
- :
Lighted 3” Cross- | Lighted Cross-Needle
Needle Meter, SWR/Watts, | Meter, SWR/Wiatts, 144/
1.8-200 MHz, Fwd/Ref  |220/440 MHz, 30/300
pwr, 30/300W. Corzact. Watts Fwd, 60/6 W Ref.
Boost battery voltage as low as 9 Volts back up to 13.8 VDC! Keeps your transceiver at
full power output, compensates for run down battery, wiring voltage drop, car off . . .
tery damage from over-discharging. RF sense
turns MFJ-4416B off during receive to save
12 to 13.8 VDC output pass-through voltage
improves efficiency and lets transceiver run
cooler. Has output over-voltage crowbar
protection. Anderson PowerPoles® and high-
regulated output. 7°/:Wx4Hx2'/sD inches.
.100 Watts SSB from
cigarette lighter socket!
4-Farad capacitors supply
Watts SSB peaks and replen-
ished by 10 Amps average
from cigarette lighter sock-
MFJ-4403 ot Protects against reverse/over
circuits. Provides super noise/ripple filtering.
Transmit Audio Console
MFJ all-in-one Transmit Audio Console gives you an
8-Band Equalizer for full quality ragchewing audio

Like your analog watch, one glance at the
ward and reflected power readings.
SWR/Wattmeter! MFJ-891 simultaneously dis-
L 5 true peak power in all modes. New directional
tion. DC grounded antenna connections prevent electrostatic build
995 56995
MFJ-4416B Super Battery Booster
power and increase efficiency. Adjustable
current 5-way binding posts for DC input,
25 Amps needed for 100
1 1 995voltage, voltage transients, short
& or powerful, pileup penetrating speech . . . Adjustable

) MFJ all-i_n-one

@ reduction . . . Clean low-distortion Compressor
MFJ-655B _ gives you more powerful, richer, fuller sounding speech and higher average
$21 995 power SSB . . . Smooth Limiter keeps audio peaks from over-driving your
transmitter, prevents SSB distortion and splatter. Universal Mic-Interface lets you use any
microphone with any transceiver. Has low-noise preamp, mic voltages, PTT jack, impedance
matching, level controls, RF/audio isolation, VU meter, headphone monitor, auxiliary input.

8 Noise Gate gives you transparent, back-ground noise *

FAX25662)323-6551 8-4:30 CST, Mon.-Fri. Add shipping.

Prices an

MFJ-815C

$8995

MFJ-812B

*39°

Lighted Cross-Needle, SWR/ Lighted 3” VHF SWR Wattmeter, 2M/

Watts, 1.8-60/144/440 MHz, |C/N Meter, SWR/Watts, 1.8 |220 MHz, built-in field
30/300W Fwd, 6/60W Ref. |-30 MHz, 300/3000W Fwd, [strength meter, Fwd/Ref,
Hook up HF&VHF/UHF rigs. |60/600W Ref. True Peak. Pwr in 2 30/300W ranges.

MFJ AC Line RFI Filter

Eliminate obnoxious power line and
computer hash and noise by 6 S-units!

Filters and reduces AC power MFJ-1164B
line RFI, hash, noise, transients, $77 Q95
surges generated by computers, motors, RF
transmitters, static/lightning by 30 db and
up to 60-80 dB with a good earth ground.
Super fast, nano-second overvoltage protec-
tion. Four 3-wire 15A, 120VVAC outlets.

Transceiver Surge Protector

MFJ-1163, $69.95.
Protects your expen-
sive transceiver

from damaging .

power surges. Capacitive decoupling and
ultra-fast MOVs protection. 4 AC outlets.

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

specifications subject to change. (c) 2011 MFJ Enterprises, Inc.

MFJ ... The World Leader in Amateur Radio!



ARRL License Manuals

Now Including Practice Exam Software!

oé".i"e"ral Class ™
! th-ense Manual

Tha kFR L

E:{tra Class\

NEW Edit}i

ARRL’s popular license manuals just got even better!

Each book now includes the ARRL Exam Review CD-ROM. Use the software
with your book to review the study material. Take randomly-generated practice
exams using questions from the actual examination question pool. Additional
features allow you to print sample exams...as many as you like. ARRL Exam
Review tracks your progress, giving you the feedback you need to 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

Also
Available—
The ARRL

Instructor’s Manual
ARRL Order No. 8737
$19.95*

Upgrade and enjoy more frequency privileges!

The ARRL General Class License Manual—Seventh Edition
Upgrade to General and experience the thrill of worldwide communications!

 Pass the 35-question General Class exam.

« All the Exam Questions with Answer Key, for use July 1, 2011
to June 30, 2015.

 Software included featuring the ARRL Exam Review CD-ROM.
* Detailed explanations for all questions, including FCC rules.
ARRL Order No. 8119

Achieve the highest level of Amateur Radio licensing!

The ARRL Extra Class License Manual—Ninth Edition
Complete the journey to the top and enjoy all the operating privileges that
come with earning your Amateur Extra Class license.

 Pass the 50-question Extra Class exam.

« All the Exam Questions with Answer Key, for use through June 30, 2012.
 Software included featuring the ARRL Exam Review CD-ROM.

« Detailed explanations for all questions, including FCC rules.

ARRL Order No. 8874

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

ARRL AMATEUR RADIO®

225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

QST 5/2011



VECTRONICS RF Accessories

300 Watt Antenna Tuner

VECTRONI CS uses the finest compo-
nents available to build the highest quality
300 Watt antenna tuner ever made.

You can tune any real antenna 1.8-30
MHz. Custom 48 position switched
inductor and 1000 Volt variable capacitors
provide arc-free operation. Handles 300
Watts PEP SSB, (150 Watts on 1.8 MHz).

8 position antenna switch, 50 Ohm
dummy load, peak reading backlit Cross-
Needle SWR Power meter, 4:1 balun for
balanced lines. Scratch-proof Lexan front
panel. 10.2x9.4x3.5 inches. 3.4 pounds.

1.5 kKW dry
Dumm%/ Load
DL-650M, $79.95

100 Watts continuous —
1500 W/10 seconds
to 650 MHz. Ceramic

resistor. SWR less than 1.3.
S0O-239s. DL-650M N,
$84.95 has N connectors.

Filter
L P-30,
$89.95

MIRAGE.

Low Pass TVI

Eliminates TVI by
attenuating harmonics at
the source. Plugs between
transmitter and antenna or
tuner. Handles 1.5 kW.

VECTRONICS..

300 Watt Mobile Tuner
V C-300M

$12995

TheVC- =
300M Maobile Antenna Tuner is
compact, lightweight, easy-to-operate
and is our most economical tuner.

It’s compatible with any mobile anten-
na, any HF transceiver and fitsin the
smallest car. It can also be used a home
with any coax fed antennas -- dipoles,
vees, verticals, beams or quads.

Backlit Cross-Needle meter simulta-
neously monitors Forward/Reflected
power and SWR. Covers 1.8 to 30 MHz.

Handles 300 Watts SSB PEP, 200
Watts continuous, (150 Watts on 1.8
MHz). 7.25x8.75x3.6 inches. 3.4 pounds.

High Pass TVI

Filter

= HPF-2, $34.95
— = Installsbe- «
tween VCR/TV
and cable TV/antennacable
Eliminates or reduces *
interference caused by
nearby HF transmitters

SWR/Power Meters

PM-30, 3589.95, for 1.8 to 60 MHz.

Displays forward/reflected power, SWR
simultaneously on Cross-Needle meter.
True shielded directional coupler assures
accuracy. Backlit meter displays peak or
average power in 300/3000 Watt ranges.
First-rate construction, scratch-proof case,
durable paint, Lexan front panel. Lamp
switch. SO-239 connectors. 5.3x5.75x3.5 in.
144/220/440 M Hz, 30/300 SWR/Wattmeters
PM-30UV, $99.95, SO-239 connectors.
PM-30UVN, $99.95, N connectors.
PM-30UVB, $99.95, BNC connectors.

NTP: //VWWWV.VECTr onics.com
Nearest Dealer, Free catalog, To Order . . .

800-363-2922

Voice: 662-323-5800 Fax: 662-323-6551

VECTRONICS®

300 Industrial Park Road,Sarkville, MS 39759, USA
Prices/specs subject to change wrthoul notice/obligation 2010 Vectronics

. the finest amateur radio products made!

.160 Watts on 2 Meters!

The MIRAGE B-5018-G gives you 160 Watts output for
50 Watts input on all modes -- FM, SSB, or CW!

Ideal for 25-50 Watt 2 Meter mobile or base.
Weak signals pop out with its low noise GaAsFET
preamp and its excellent 0.6 dB noise figure.

Selectable 5, 8 or 14 dB preamp gain.

Exclusive MIRAGE ActiveBias™ circuit gives

crystal clear SSB without splatter or distortion.

B-5018-G is legendary for its ruggedness and is
fully protected -- high SWR or excessive input power automati-
cally bypasses the B-5018-G to prevent damage.

Heavy-duty heatsink spans entire length of cabinet. Power tran-
sistors protected by MIRAGE's Therm-O-Guard™. Has adjustable
delay RF sense Transmit/Receive switch and remote external key-

FCCType Accented 6 \eter Amplifier
A-1015-G, $389, world's
most popular al mode
FM/SSB/CW 6 Meter

amplifier. 150 Watts out/10W in. For 1-15

transceivers. 20 dB GaAsFET preamp.

70 cm Amplifiers (420-450 MH2z)
D-3010-N, $389 -- 100 W
out/30W in. For 5-45 Watt
mobile/base. D-1010-N, $419,
100W out/20W in. Dual
purpose -- for handhelds or mobile/ base.

it

D-26-N, $299, 60W out/2W in, for handhelds. | &

" Amateur TV Amps
m Industry standard ATV amps:
D-1010-ATVN, $439, 82 W

PEP out/10W in. D-100-ATVN, $449, 82W
PEP out/2W in. (without sync compression).

1'/» Meter Amps (223-225 MHZ2)

10 models -- 20-220 Watts _

out for 2-50W in, $169-$739.

ing. 16-20 Amps at 13.8 VDC.12x3x5": in.
B-1018-G, $409. MIRAGE's most

7 o popular dual purpose HT/mobile/base amp.
« 160 Watts out/10W in. For 0.25-10W rigs.

B-2518-G, $329. Like B-5018-G but for

" 10-25 Watt mobile/base. 160W out/25W in.

RC-2, $49. Remote Control. On/Off, pre-

amp On/Off, selects SSB/FM. 25 ft. cable.

Power Curve -- typical output power in Watts

B-1018-G

25| 50 |140| 150|160 | 160

B-2518-G

5) 40 | 60 | 80 | 100 |125| 160|160 | 160

B-5018-G | --

15| 25|40 | 50 | 70 (100 130| 160

Watts I n

3|5|8(10|15|25(|35]|50

Repeater Amps
11 models: continuous duty
FM/SSB/CW Repeater Amps
for 6, 2, 1/» Meters, 70 cm, 450 MHz, ATV.

Commercial Amps, $159 to $429

$ B-5018-G
329
300 Watts on 2-Meters, $739
3 models: 300 Wetts out
# for 10, 25, or 50 Watts in.
~ FM/SSB/CW. 15/20 dB
gain, GaAsFET preamp.
Low Noise GaAsSFET preamps
High gain ultralow noise G ET preamps
4p_ for receiving weak signals.
a8 Selectable 15-22 dB gain pre-
vents intermod.
<0.8dB noise
=3 figure, auto RF
switching to

160W. -
In-shack or |
Mast-Mount
models.

Commercial Amps for 150-

174, 450-470 MHz, VHF marine !’

bands, 70-130 Watts out.
Accurate SWR/Wattmeters
Read SWR directly and Forward/
Reflected, Peak/Average power.

Remote coupler. 1.8-30, 50-200,
420-450, 1260—1300 MHz band models.

Near&st Dealer, Freecat og ToOrder

In Shack, *149% |MastMount,*199*

800-64 7-1800

Frequency, MHz
28-30

KP-1/10M KP-2/10M

Tech: 662-323-8287 Fax: 662-323-6551

50-54 KP-1/6M KP-2/6M

144-148 KP-1/2M KP-2/2M

220-225 KP-1/220 KP-2/220

Sarkville, MS 39759
Prices/specs subject to change

M I R 300 Industrial Park Rd

430-450 KP-1/440 K'P-2/440

without notice/obligation ©2010.




ALPHA, DEUTA SAvurcanons. e, ‘as)

Model DX-EE Multi-Band %

40 thru 10 meter parallel g
dipole. Only 40 ft. long \,
overall, tip to tip. r

— - | =1

PROBLEM: What antenna can you use for top regional and
world wide DX performance in CCR/HOA restricted locations,
with limited space for antennas?

SOLUTION: Consider the Alpha Delta Model DX-EE multi-band
parallel dipole, 40 through 10 meters. Only 40 ft. long overall, tip
to tip. Rated at 1000 watts CW/PEP.

= \We've thought long and hard about this dilemma and considered many alterna-
tives since fewer and fewer places now allow towers and beams. Quarter wave
verticals usually require extensive radial systems for good performance. Also,
since the radiation is at or near ground level, the signal can be attenuated by
nearby bushes, fences, trees or buildings. Depends on the installation site.

= The radiation from a typical half wave HF dipole at 30 ft., or higher, is up in the
air above these obstructions, and this can greatly increase on-air performance.
Our customers report excellent DX performance with the Model DX-EE in-
stalled just above roof tops, from a roof to a tree, from tree to tree, on balconies,
on a pole and many in attics (check our WEB site for attic install requirements
and limitations). Models DX-CC, DD and EE also include the Model SEP mold-
ed gas tube static discharge module in the Model DELTA-C center insulator to
minimize static voltage build up on the antennas.

= \We have a number of customers who have reported 100+ country DXCC from
their attic locations with the Model DX-EE! Terry, W@FM, reports he has 230+
countries from his Model DX-EE in his attic, all with 100 watts or less. Some
attic locations are problematic, based on attic wiring, height above ground, out-
side metal gutters and HVAC ducting, but many work quite well. In “tight” loca-
tions, as shown in the installation types above, a wide range antenna tuner may
be required to “smooth” things out.

= \With the sunspots beginning to rise, and with more openings on the higher HF
bands, 20 thru 10 meters, the Model DX-EE may be the ideal solution to have
fun and work some great DX!

= \With a wide range (10:1) tuner, you can also work 30, 17 and 12 meters with the
Model DX-EE.

= |f you have a bit more room and open spaces, check out our Models DX-DD
(80,40 mtrs, 82 ft. long), DX-CC (80-10 mtrs, 82 ft. long), DX-LB (160, 80, 40
mtrs, 100 ft. long) and DX-LB Plus (160-10 mtrs, 100 ft. long). Model details,
installation information, and specifications are on our WEB site.

= ALL of our antenna components are custom made in our U.S. ISO-9001 certi-
fied manufacturing facility for the highest quality. “Long life, performance and
extreme weather survivability” is our goal!

www.alphadeltacom.com
for product technical details, installation requirements,
pricing, dealers and contact information

132 June 2011 O5F=

2011
ARRL/TAPR
Digital
Communications

i T

September 16-18
in Baltimore, Maryland

Make your reservations now for three days
earning and enjoyment at the Four
oints Sheration Hotel at BWI airport.

The Digital Communication Conference
hedule includes forums, demonstrations,

2 Saturday evening banquet and an in-
depth Sunday seminar. This cow
i foﬁ%e‘ryone with an interest in digital

mu

communications—beginner to expert.
A L

- ' 'Call Tucson Amateur
4 Packet Radio at:
¢ 972-671-8277,

" %ﬂ;ﬁ.g‘g/dcc




ARRL Field Day
is June 25-26, 2011

2011 Field Day Supplies

Show your support for ARRL Field Day.
Official Field Day polo shirts, pins and
hats are available for delivery now!
Clubs: Order NOW while supplies
last!

Field Day Polo Shirt (S-4XL):
ARRL Order No. 1021.... ..$12.95

Field Day Hat:
ARRL Order No. 0187..... ....$9.95

Field Day Poster:
(pack of 25) ARRL Order No. 0172...$5.95

Field Day Pin:
ARRL Order No. 0989.... ....$5.00

GOTA Pin:
ARRL Order No. 8911.... .$5.00

www.arrl.org/FieldDay
Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289
Don’t forget GOTA pins

for all of your Field Day
newcomers.

HamPROS
Introducing TYT & QJE

These fine TYT & QJE products will be featured at Dayton
and alsa available from your local HamPROS Dealer!

See us ail DATYTON!

Vizit us at Booths 6568 & 85T ard Boothas 506 & 507 |oceted near the
Eaet Hall ontrarce. Your HamPree dealar will be en hand te eay “Hi* and to
shaw these and mamy other great praducts fram a long list of Great Suppllers.

Hot Off-the-Press at Dayton!
NEW and Improved

Al this brought ta you af -
TYT TH'UVF1 A 21_: u:fme Lu;h' Priiile!
Dual Band HT aways, this rediois] -
134-148 MMz VHF (TX) i e

430-350 MHz UHF (TX)

136-174 & 300-470MHz plus FM broadeast (AX]
FCC certified.

Wi have mprouad tha Mamary Digplay faatura, dnublad tha
Scan Speed and aduzd 7.5 KHE steps.,

Hot Off-the-Press at Dayton!

The NEW 50 Amp OQutput with a
continuous rating of 40 amps

QJ-PS5011

Output Yoltage: 0-13.8Y, 30A,

Output Voliage Regulation: 2%

Ripple: 100MV,

Dimensions: 170 x 130 x 270mm Yvt: 3lb

Alsp featured at Dayton and avallable from your local
HamPRCS Dealer... more TYT & GUE products like these!

TYT TH-F5 - r Wouxun Dual Band HT
DTMF Keypoad == B 144.14& MH7 VHF (TX)
Single Band HT & 430450 MH: UHF (TX)
}32.1' ?5, m; :&ﬁ 136174 & 400-430Mi-Hz
FCC Certifizd plus FM broad st (RX)

! FCC Certified

GJJE PSI0SWI

DZ Power Supply

Quipul vellaye:

DC13. 8+0. IV
- Output current:
Lentini 0-308, 20A cont
Communications, Inc. Ripple & Noige: 80mVp-p
wrw.lcnliriccmm,cam
500-686-0908 GJE P530SWII
Austin Amaleur 0C Power Supply
Radic Supply DC 1.3.8Y Output
Wi _aeradio oo At 19-15¥ adjusiable)
BOD-4E-2604 o i Qutput current

§ 3 0 3048, 28A cont.

Radic City, Inc. ! :
i radinlie.com Rippla & Moise: <15m Vp-p

SESDREE, W QJE PS30SWII
Associated Radio C'C Fower Supoly

WYY W.aSSULTA e R adinuwn Cut
o put DC 13.8Y
B0J-487-1457 {045 adjustabls)
Curput currant 0-304,

; 204 cant.
| @ Ripple & Nuise: 80mvp-

Prices, products and policles may very between desler locatons. Noi dl dedlers hare &l product linea.
Pl pI6es ana AreQUETs SUDeCt T6 CNange. Mol FeSponsInIe rof VRAJrapnical Brrors.

05 June 2011




ARRL

SHOFP DIRECT or call for a dealer near you

PUBLICATIONS

OMLINC WWW_ANNL.ONCG/SHOM ONCCN TOLL-FNCC 088/277-5202 {UG)

License Study Materials

Technician Class

Exam: 35-question Technician test (Element 2)

NEW! The ARRL Ham Radio License Manual—Revised
2nd Edition. Ham radio’s most popular license manual!
Organized in easy-to-understand “bite-sized” sections, this
is all you need to become an Amateur Radio operator.
Now including practice exam software on CD-ROM.
OFdEr NO. 0977 ...t
ARRL'’s Tech Q & A—5th Edition. Order No. 0847 ..........ccccccovrivveireennne.
NEW!The ARRL Instructor’s Manual for Technician License Courses.
Order No. 8737
Ham Radio for Dummies. Order No. 9392... .
Technician Class Flash Card Set. Order N0. 1345..........ccccveevveeecveeenns

General Class (upgrade from Technician)

Exam: 35-question General test (Element 3)

NEW! The ARRL General Class License Manual—7th Edition.
All the exam questions with answer key, for use July 1, 2011 to
June 30, 2015. Now including practice exam software.

Order NO. 8119......ccoiiriiieiereeie e $29.95
NEW! ARRLs General Q & A—4th Edition.

Order No. 8089.....

General Class Flash Card Set. Order No. 1357......

Exam: 50-question Extra test (Element 4)

NEW! The ARRL Extra Class License Manual—

Revised 9th Edition. Achieve the highest level of Amateur
Radio licensing! Now including practice exam software.
Order NO. 8874.........cccoviiiiiiiiiiii e $29.95
ARRL's Extra Q & A— 2nd Edition. Order No. 1379...... $17.95
Extra Class Flash Card Set. Order NO. 1366 .............cccccoviiiiiiiicniee

Operating and Reference

The ARRL Operating Manual—9th Edition.

The MOST COMPLETE book about Amateur Radio
Operating. It contains everything you need to explore new
activities, lean new skills, find new references, and more.

CPCRATING
MANUA.

Desktop Edltlon (6" x 9”) Order No. 1936
NEW! TravelPlus for Repeaters™—2011-2012 Edition.
CD-ROM, version 15.0. Order No. 7921.........cccccovvvrrennnns $39.95
NEW! ARRL's Hamspeak—A Dictionary for Radio Amateurs.
Order No. 8423 ARRL Member Price $15.95...
NEW! The ARRL D ist. March 2011 Edition. Order No. 7617.
The ARRL DXCC Handbook. Order No. 9884
DXing on the Edge. Order No. 6354
RF Exposure and You. Order No. 6621....

50 Years of Amateur Radio Innovation. Order No. 0228 $39.95
50 Years of Amateur Radio CD-ROM. Order No. 3558... $19.95
Hints & Kinks. 17th Edition. Order No. 9361
Low Profile Amateur Radio. 2nd Edition. Order No. 9744
The ARRL Field Day Handbook. Order No. 0885 .....
FCC Rules and Regulations. 2nd Edition. Order No.
Getting Started with Ham Radio. Order No. 9728
The ARRL Software Library for Hams. CD-ROM, version 3.0

OFEr NO. 1424ttt $19.95

Amateur Radio on the Move. Order No. 9450 $19.95
Storm Spotting and Amateur Radio. Order No. 0908.. $22.95
ARRL's Vintage Radio. Order N0.9183 ...........ccceuenae $19.95

Your Introduction to Morse Code. Order No. 8314 ...

Two-Way Radios & Scanners for Dummies. Order No. 9696 $21.99
2011 Super Frequency List on CD-ROM. Order No. 0137.. $44.95
2011 Shortwave Frequency Guide. Order No. 0113........ $59.95
Remote Operating for Amateur Radio. Order No. 0992. $22.95
Pocket Ref (by Glover). Order No. 1148..... $12.95
Marine Amateur Radio. Order No. 9723.... $12.95

Shortwave DX Handbook. Order No. 9953
AYear of DX. Order No. 0040 ..................
The Complete DX’er. Order No. 9073

ARRL Map of North America. 27 x 39 inches. Includes grids!

Order NO. 8977 ......cviiiiiiii i $15
ARRL Map of the World (Azimuthal). 27 x 39 inches.

OFAEr NO. 7717 .ttt $15
ARRL Map of the World (Robinson). 26 x 34.5 inches.

Order NO. 8804........ccueeuiiiieieieiie ettt sttt sbesbeene e enen $15

ARRL Worked All States (WAS) Map. 11 x 17 inches.
ARRL Frequency Chart on reverse side. Order No. 1126 ...
The Radio Amateur’s World Atlas. Order No. 5226....

NEW! RSGB Amateur Radio Operating Manual. Order No. 2300 .......... $29.95
RSGB IOTA Directory. Order No. 0112......... .

RSGB 6 Metre Handbook. Order No. 0340..
RSGB LF Today. 2nd Edition. Order No. 0220..
RSGB Radio Orienteering. Order No. 0131 ....
NEW! RSGB Prefix Guide. 9th Edition.

Order No. 0180
RSGB Morse Code for Radio Amateurs. Order No. 0221 ....

Antennas and Transmission Lines

he ARRI_Antenna Book—21st Edition.
The ultimate reference for Amateur Radio antennas,
transmission lines and propagation. CD-ROM included.
Softcover. Order No. 9876.....
Basic Antennas. Order No. 99
International Antenna Collection.
Volume 1. Order No. 9156
Volume 2. Order No. 9465
The ARRL Antenna Designer’s Notebook.
Order No. 1479
ON4UN’s Low-Band DXing. 5th Edition. Order No. 8560
NEW! ARRL's Small Antennas for Small Spaces.
Order No. 8393.... ARRL Member Price $22.95............cocoevue. $25-95
Antenna Towers Amateurs. Order No. 0946 .....

The ARRL Guide to Antenna Tuners. Order No. 0984 ..
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 ........ccccccoeviiiiiiniiciieieicesieeees
ARRL’s VHF/UHF Antenna Classics. Order No. 9078 ..
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.
RSGB Practical Wire Antennas. Order No. R878
RSGB Practical Wire Antennas 2. Order No. 9563
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........c.ueuiieieiteeateiete sttt
RSGB The Antenna Experimenter’s Guide.
Order No. 6087

RSGB HF Antenna Collection. Order No. 3770....
NEW! RSGB Stealth Antennas. Order No. 3208
RSGB Backyard Antennas. Order No. RBYA
RSGB Radio Propagation - Principles and Practice.
Order NO. 9328.......oueiiiieeiiieee ettt sttt sae bt eaeanean
Antennas: Fundamentals, Design, Measurement. Standard Edition.

OFdEr NO. 0320......cccveiiieiiiteieiee ettt ettt sn et sn e nn e ene $99
Antennas: Fundamentals, Design Measurement. Deluxe Edition.

Order No. 0175
Tower Climbing Safety & Rescue. Order No. 1108.....
Electronic Applications of the Smith Chart. Order No. 7261 ....
Radio-Electronic Transmission Fundamentals.

Order No. RETF
Transmission Line Transformers. Order No. TLT4 ..
Transmission Line Transformers. CD-ROM. Order No. 9088

CD-ROM Collections

2010 Periodicals on CD-ROM. Order No. 2001
2009 Periodicals on CD-ROM. Order No. 1486 ..
2008 Periodicals on CD-ROM. Order No. 9406..
2007 Periodicals on CD-ROM. Order No. 1204
2006 Periodicals on CD-ROM. Order No. 9841
2005 Periodicals on CD-ROM. Order No. 9574 ..
2004 Periodicals on CD-ROM. Order No. 9396..
2003 Periodicals on CD-ROM. Order No. 9124 ..
2002 Periodicals on CD-ROM. Order No. 8802..
2001 Periodicals on CD-ROM. Order No. 8632..
2000 Periodicals on CD-ROM. Order No. 8209 ..
1999 Periodicals on CD-ROM. Order No. 7881.....
1997 Periodicals on CD-ROM. Order No. 6729..
1996 Periodicals on CD-ROM. Order No. 6109..
1995 Periodicals on CD-ROM. Order No. 5579.....

NEW! Callbook CD-ROM. Summer 2011 Edition. Order No. 0210
HamcCall™ CD-ROM. Order No. 8991

ﬂ-MTENNﬂ
. BOOK: =

... $24.95
$24.95
$24.95
... $19.95
... $19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$19.95
$49.95
.. $49.95
Continued on page 136
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the $9 Antenna Line of
Fiberglass Vertical Antennas!

FREE!

RBA-1:1 Balun

or RU-4:1 Unun

When You Buy
A S9V 43’°, 31’ or 18’
Multiband Antenna

Purchase an S9V 43’, 31’ or 18’ and fill out the included
form. Mall it to LDG Electronics, and we will send you
either a 200 watt balun or unun, your choice!

S9V 43’ $199.99

80-6 meters Fixed Operation

The S9V 43’ is a high-performance lightweight
telescoping fiberglass vertical. The best value in
high-performance ‘tall’ verticals!

S9V 31’ $99.99

40-6 meters Fixed or Portable Operation

S9V 18’ $49.99

20-6 meters Fixed or Portable Operation

The S9V 31" and 18’ are tapered, ultra-lightweight
fiberglass vertical antennas. Friction-locking
sections and high-tech polymer tube rings allow
FT Meter signal strength, discriminator the antenna to be quickly and safely deployed in
reading on receive, and power output, SWR, practically any environment without tools!
. modulation, ALC action and supply voltage on
transmit, all selectable from the radio's menu.

LD G NEW! LDG Electronics Acquires

ELECTRONICS

Still Only $49 s 9 R P
FTL Meter ror vaesu F1-857(D) and
FT-897(D). Signal strength, discriminator reading 539. 99
on receive, and power output, SWR, modulation, .
ALC action and supply voltage on transmit, all Aluminum
selectable from the radio's menu. Radial
Suggested Price $79.99 Pl

ate
NEW! M-7600 o ic-7600. S-meter
on receive, or power out, SWR, ALC level or Includes 20 sets of
supply voltages, all selectable from the radio's stainless steel nuts
menu. The M-7700 and the virtual meter on your & bolts
radio can work together.
Suggested Price $79.99

Call or visit your favorite dealer today! www.ldgelectronics.com

LDG Electronics, Inc. 1445 Parran Road, St. Leonard, MD 20685 Phone 410-586-2177 ¢ Fax 410-586-8475
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ARRL Publications—continued from page 134

Practical Circuits and Design
E The ARRL Handbook—2011 Edition.

The most comprehensive guide to radio electronics
| and experimentation. Part reference and part applied
1 theory, it is filled with electronic fundamentals, RF
design, digital and software radio technology, and
: antenna construction. Always Revised! This 88th
edition includes new topics, project material, and
expanded content.
] Fully searchable CD-ROM Included! (version 15.0)
i Softcover. Book and CD-ROM.

Order N0. 0953.......ccoviiiiiieiee e $49.95
Understanding Basic Electronlcs 2nd Edition.
Order No. 0823 .........cccceoveiriiinicinnns ARRL Member Price $29.95.......... $32:95
Basic Radio—Understanding the Key Building Blocks.
©ltell7 [N0), CISTo1E) e PR S $29.95

Digital Signal Processing Technology.
Order No. 8195
ARRL’s Hands-O p b
Hands-On Radio Parts Kit. Order No. 1255K ..........
The ARRL RFI Book. 3rd Edition. Order No. 0915...
Experimental Methods in RF Design. Revised 1st Edition.

Order NO. 9239 ...ttt $49.95
ARRL'’s Pic Programming for Beginners. Revised 1st Edition.
Order NO. 0892 ........cccovvveeerieienens 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.....
MFJ 20-meter CW Cub Transceiver Kit. Order No. 0018......
L/C/F and Single-Layer Coil Winding Calculator. Order No. 9123
Introduction to Radio Frequency Design. Order No. 4920..
ARRL’s RF Amplifier Classics. Order No. 9310 ..
More QRP Power. Order No. 9655.....
QRP Romps. Order No. 0160..........
ARRL’s Low Power Communication. 3rd Edition. Order No.1042..........
ARRL’s Low Power Communication with Cub CW Transceiver Kit.
Order No.1042K
Do-lIt-Yourself Circuitbuilding for Dummies. Order No. 0015.
Electronics for Dummies. 2nd Edition. Order No. 0196..
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
Communications Receivers. Order No. CR3E .....

Radio Receiver Design. Order No. RRCD..........
HF Radio Systems & Circuits. Order No. 7253 .
Build Your Own Low-Power Transmitters. Order No.
AC Power Interference Handbook. Order No. 1103....
Power Supply Cookbook. Order No. 8599............
Instruments of Amplification. Order No. 9163..
RSGB Homebrew Cookbook. Order No. 0232 .....
NEW! RSGB Elimination of Electrical Noise. Order No.
RSGB International QRP Collection. Order No. 0020.................
RSGB Weekend Projects for the Radio Amateur. Order No. 0123...

Digital and Image Communications

VHF Digital Handbook— 1st Edition.

Everything you need to get started in digital radio applications. Includes

Packet Radio, APRS, D-Star, digital applications in public service and emergency
communications, and more!

(@] (o 1= o N o T . SRR $19.95
ARRL’s HF Digital Handbook. 4th Edition.
[0 =T (o 07 SRS P RSP RPRPP $19.95

VoIP: Internet Linking for Radio Amateurs. 2nd Edition.
Order No. 1431
GPS and Amateur Radio. Order No. 9922...
The ARRL Image Communications Handbook.

Order NO. 8616...........ccoiiiiiiiiin e
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....
NEW! Nifty E-Z Guide to EchoLink Operation. Order No. 1094 .
Digital Communication Systems Using SystemVue. Order No. 108

ARRL The national association for.
AMATEUR RADIO®

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)

Public Service and Emergency
Communications

The ARRL Digital Technology for Emergency Communications Course.
CD-ROM, version 1.0 Order No. 1247 ..

The ARRL Emergency Communlcatlons an
The ARRL Emergency Communication Library. CD-| ROM verswn 1. 0
Order No. 9868
ARES Field Resource Manual. Order No. 5439
Emergency Power for Radio Communications. Order No. 9531
PR-101 Course on CD-ROM. Order No. 0133...

ARES Hat. Order No. 0099............c.cccccernee.
ARES Mesh Vest. (M-3XL) Order No. 0128....
ARES Solid Vest with Pockets. (M-3XL) Order No. 0136.

Space and VHF/UHF/Microwave

Communications

The ARRL Satellite Handbook. Order No.9857
NOVA for Windows. CD-ROM. Order No. 8724..
RSGB Radio Nature. Order No. 0240 ................... . d
NEW! RSGB Amateur Radio Astronomy. 2nd Edition. Order No. 0388.....$32.95
The ARRL UHF/Microwave Projects CD. Order No. 8853................ .
International Microwave Handbook. 2nd Edition. Order No. 0330
RSGB VHF/UHF Handbook. 2nd Edition. Order No. 1229.....
RSGB Microwave Projects. Order No. 9022......... .
RSGB Mocrowave Know How. Order No. 0303.........cccoceeirerinnieiinnieniens $21.95

History and Adventure

The Secret Wireless War— Softcover Edition.

The Story of MI6 Communications—1939-1945 (World War 11). This is an
extraordinary story that includes hams among those patriots that undoubtedly
helped the allied war effort.

Order No. 0262
Edgar Harrison. Order No. 0270....
YASME--The Danny Weil and Colvin Radio Expeditions.
Order No. 8934..
Hiram Percy Maxim. Order No.
200 Meters and Down. Order No. 0011
The Gil Cartoon Book. Order No. 0364...
The Story of W6RO and the Queen Mary. DVD Order No. 1344
Crystal Clear. Order NO. 0353 .........ccccuiiiiiiiriei e

Don C.Wallace: W6AM, Amateur Radio’s Pioneer. Order No. 0016......... $29.95
World War Il Radio Heroes: Letters of Compassion.

Order No. 1268
Perera’s Telegraph Collector’s Guide. Order No. 1277.
Perera’s Telegraph Collectors Reference CD-ROM. Orde
The Story of the Enigma CD-ROM. Order No. 1296..
NEW! Inside Enigma. Order No. 0611.........
Keys II: The Emporium. Order No. 1372.....
Keys Ill: The World of Keys. Order No. 1381.....
Oscar’s Amateur Radio Adventure. Order No.
Full Circle: A Dream Denied, A Vision Fulfilled. Order No. 0152.
Frozen in Time. Order No. 0098

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
an international delivery service. Express delivery options and other specialty forwarding
services are available. Please call, write or email for more information.

- Sales Tax:
Order International Economy 0
Value us 2-4 weeks delivery SC;; easdgf g)nz}ﬁiieing
S/H). VA add 5%
Up t0 $20.00 $7.50 $15.00 A
S/H). Canadian
$20.01 to $50.00 $10.50 $25.00 Provinces NS, NB
and NL add 13%
$50.01 to $250.00 $12.50 $35.00 HST (excluding
S/H), all other
Single CD-ROM First Class Mail n/a Provinces add
$2.75 5% GST (excluding
S/H).
Over $250 Contact ARRL for shipping
options and rates: orders@arrl.org

We accept the following major credit cards: American Express, MasterCard, Visa and
Discover. Prices and product availability are subject to change without notice.

QST 6/2011
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By Joel R. Hallas, W1ZR

Explore the design, construction and
applications of the different types

of antenna tuners. Learn what type

of tuner is needed in your station

and where to install it for maximum
improvement. This book will give you a
better understanding of your antenna
system and the way it can be enhanced
through the selection and use of the
appropriate antenna tuner.

Contents:

» Why Might | Need an Antenna Tuner?
A Look at a Typical Configuration

So Just What is an Antenna Tuner?
Tuning an Antenna Tuner

The Internal Tuner—How Does it Help
An External Tuner at the Radio
Transmission Lines and Loss

Moving the Tuner to the Back 40

Transmission Line Choices for
Low Loss

Balanced Versus Unbalanced Lines

So What'’s a Balun, an Unun,
a Choke?

Balanced Antenna Tuners

Antennas that Work Well with Tuners
A Survey of Available Tuners

Making Your Own Tuner

ARRL Order No. 0984
Only $22.95*

*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 2/2011

HAMMOND
MANIFACTURING .

Visil v welr sile [or technical date, drawings, PDF cataloys
and a list of stocking distribulors,

Audio, B+ Filament & Power Racks, Rack Cahinets

Transformers & Inductors & Accessories
5 ' w
L

Fiasfic, Die-cast & Wetal Enclosures
Aluminum & Steef Chassis

E

www.hammondmig.com

Canada
TeliE19) 822-2660 Fax 513 322-0715

L.E.
~al{716) AA0-TNIN Tay TR} EI-70L7

4 Tigertronics SignaLink'USB )

Nothing beats the SignaLink USB’s combination of
) performance, value, and ease of use! Whether you’re
new to Digital operation, or an experienced user, the
& SignaLink USB’s built-in sound card, front panel con-
trols, and simplified installation will get the job done
right the first time—and without breaking the bank!
The SignaLink USB supports all sound card digital and
voice modes, and works with all radios. It is fully
assembled (made in the USA!) and comes complete
with printed manual, software, and all cables. Visit our
website today for all of the exciting details!

Order Toll Free!

800-822-9722
541-474-6700

WSPR PSK31 SSTV RTTY MT63 CW + more!

L]

Only $99-95+s/h

for most SignaLink USB models

New Plug & Play Jumper Modules
are now available for most radios!

_ : fﬂ:rﬁ'nrd:sw
www.tigertronics.com

Grants Pass, Oregon

Tigertronics 154 Hillview Drive Grants Pass, Oregon 97527

J

1905-2011

106th YEAR

VIBROPLEX®

Wil aerforinan G i gltwed j il aiimnies

PORTARIE = HEAWY DUTY VAGIS
10- 28 NHEBANDS
TELESCOPIG FIBERGLASS POLES
40KT / GOFT /85 FTHIGH
ll.ll-lll.lﬂ H.ISH-IF Hll'l's lambic Deluxe Code Warrior Jr.
lambic paddles, straight keys, bugs.
am f “l “ J B“FT“IEH cables, dust covers agml ev«yar)’rthiﬁg’
else for the CW operator.
S UL 4 GRS ek e - Come see our product line of 27 CW keys!
Parts and service also available.
WWHNIPIDERBIAN US
865-247-6792 (Tennessee)
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Coax Adapter Kit

N ew. - New and in stock
- ‘Adapts N, UHF, mini-
‘Andy Crlmp UHF, TNC, BNC, and
Pro SMA. 144 different
combinations

No other tool does all this: Sale Price $99.73

15-30-45-50-75 Amp Powerpoles
And Molex-type Connectors

And Insulated Terminals Deluxe Coax Cl'lmp Kit
And Uninsulated Terminals Includes crimper with extra
And has available dies for coax die set, two strippers, and coax

cutter; all in a sturdy ABS car-
rying case. Crimps LMR-400,

9913, RG-8, RG-213, RG-8X, RG-

58, RG-316, RG-174, and more.

connectors

And is on sale for just

$49.73

Professional
Grade wire strip-

More Powerpole Stuff @ j '. /,,. ' N

per. On sale now ) '
for just $15.00 r\ Than Anybodsg R
4 40W variable tem-
i

perature soldering
station. Blowout Gadgets and Gizmos Galore
Sale price $25.00 / This is the place to find all the parts you need for ths
4 next antenna project. Low-loss coax and jumpers, LM
400, Bury-Flex, ladder line, antenna rope, pulleys, wi
baluns, and more are ready for immediate shipment

Quicksilver Radio Products

Sign up on our Web Site for your free newsletter.
Ham Radio news, articles, and speclal subscrlber discounts
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BOFTWARE AND HARDWARE Microcontroller Modules
for the shack computer 5 ‘¥ GREAT for Breadboards and
LOGic & 1ngging Home Projects. Microcontrol-
TRX-Manager 4 rig contrel =4 lers, Communications, Display,
Intertazes and

ATRIA Technologies Inc
www.AtriaTechnologies.com

'FREE PLUGS

CONNECTOR INSTALLATION

New Shielded Broadband Magnetic Moebius
Receive Loop Kills Local QRM

“This might well be the best $400 you’ve put out on a compact shortwave antenna.

CALL NOW TOLL-FREE Highly recommended. Especially for small lots, apartments, or ornamentally territorial wives.”

1-800-634-0094

|
| 30-DAY MONEY-BACK GUARANTEE
|
|

“l was impressed by its performance .... I've been able to work more stations on 30, 40, 80 and 160
.. it consistently hears better than my Bazooka.” Tad Williamson, WF4W

WARREN GREGOIRE & AssocIATES LLC
1933 Davis STReET, SulTe 276
SAN LEanbro, CA 94577
Voice 510-633-9353 « FAX 510-633-9355
L WEBSITE WWW.WARRENGREGOIRE.COM N

“l got my PRO-1 loop a couple of weeks ago and my friends and | are flat-out blown away with its
performance. It's super quiet. Period.”

INCLUDED | Model RE PRO-1A
| for most |
modern J = Outperforms much larger antennas
| radios | [ » Covers 50 kHz to 30 MHz
| $58.95 | [ « No tuning required
| Call us MODEL ] . = Works great at ground level
for specific | See us in Dayton! = Includes high performance low-noise
; : TR-2000 A ) . ) ;
| information | preamp with super-low intermod distortion
| about your | « Perfect antenna for SDR receivers
| radio. » Includes T/R switch
Headset | .
| kits from | Check Out Our Rave Reviews! pov e |
$29.95 ’
| Listen-onl | “The results are simply amazing. This little antenna at ten feet off the ground out-receives my
I y dipole on 40 and 75 meters at 34 feet and is much quieter to listen to......
headsets | | recommend it whole-heartedly.” Ron Gould, KD7RJ
| $44.95 |

Phone: 303-526-1965 www.PixelSatRadio.com

ns¥- June 2011 139



25 Years of Low Band Success!
' : | Now Shipping!

ON4UN’s
Low-Band DXing

Antennas, Equipment and Techniques

CD-ROM Included! The CD-ROM includes the
entire book in a fully searchable PDF format as well
as ON4UN's software (Windows® XP only), antenna
modeling files, photographs and more.

System Requirements: Windows® XP, Windows Vista® or Windows® 7, as well

as Macintosh® systems, using Adobe® Acrobat® Reader® software. The Acrobat
Reader is a free download at www.adobe.com. PDF files are Linux readable.

Contents; ———

 Propagation

 DXing on the Low Bands

 Receiving and Transmitting Equipment
» Antenna Design Software

» Antennas: General Terms and Definitions
» The Feed Line and the Antenna

* Receiving Antennas

 The Dipole Antenna

* Vertical Antennas

 Large Loop Antennas

» Phased Arrays

e Other Arrays

¢ Yagis and Quads

e Low Band DXing from a Small Garden
e From Low Band DXing to Contesting

Pl EdiiAn 4 and Techmices & for DXcitement on 160, 80 and 40 Meters
ipment & tArs
EIRAS Equipm and 4002
?;mmmwt il m‘aj \ By John Devoldere, ON4UN
dare, GHAU

This fifth edition features new and updated
material. Highlights include...

...a thoroughly revised discussion of receiving
antennas. You'll discover how to greatly enhance
their operational bandwidth. In addition, low-signal
transformers for Beverages and other receive-only
antennas are analyzed in great detail, along with
effective common-mode filters.

...a new examination of phased arrays, with new
concepts such as the hybrid-fed 4-square array
and opposite-voltage feed system. This is a must-
read for every serious antenna builder!

...dozens of new propagation maps based on
DX Atlas, as well as an in-depth analysis of the
influence of sunspot cycles on 160-meter ducting.

...a new discussion of cutting edge technology
including Software Defined Radio and the
revolutionary LP-500 Digital Station Monitor.

Order Online www.arrl.org/shop
or Call Toll-Free 1-888-277-5289 (US)

ON4UN'’s Low-Band DXing
Fifth Edition

ARRL Order No. 8560
Only $44.95*

*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 RRL The national association for
AMATEUR RADIO™

225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.

ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888-277-5289 (US)
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IC—2820H
Feature-rich mobile with optional GPS receiver.

Whether avoiding rough weather or chatting on the network, the 1C-2820H will

be the stable rig of choice for years to come. Enjoy rock-solid power, 50 watts on
VHF or UHF - you know your signal is getting out! With all the popular VHF/UHF
features, the '2820H also offers an optional GPS-embedded D-STAR unit for new
explorations, and magnets on the head unit for easy mounting with body or any

steel surface. The ultimate in mobility!

IC-v8000
Icom’s most powerful 2M comes with a front-firing|SPEAKE

Advance your communication options with 75 watts of power! Then let the
IC-V8000's big and loud front-firing speaker fill your car or truck cabin with 2M
excitement. Control this rig easily from the palm of your hand with the supplied
HM-133V DTMF remote hand mic. If you're looking to reach that distant repeater,
reach for Icom's affordable 'V8000.

IC—208H

Dual band analog rig offers big performance in a\CompaciiaCKayEs

Go green, amber, or orange, you choose the color! This fun, compact 2m/70cm
mobile packs a punch with 55 watts on VHF and 50 watts on UHF. While the

remote kit is optional for some of the other manufacturers' radios, the '208H

comes with the remote head cable to make installation a breeze...So, breeze into
your local dealer for yours today!
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Awards - QSO Parties - Special Events - Paperchasing

NETS DAILY (except Sunday) on 28.380 and 28.800 at 1800z
Jiu - CHECK US OUT ON THE WEB

www.ten-ten.org / www.10-10.0org
PO Box 2467, Abingdon VA 24212-2467

REPEATERS

em - 2m — 440

- nom

Micro Computer Concepts
352-683-4476 www.mccrpt.com

Still Struggling With
Your 20-Year-Old
Repeater Controller?

= g AT

-
o v B PR

More Power, More Feature
Less Money

State-of-the-Art Repeater
Controllers and Accessories

Aurora, OR 97002 (503) 678-6182
www.arcomcontrollers.com

| g |
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THE HF EQUATION FOR SUCCESS
FEPSOTRON ]

Antennas for 160 - 6 meters
NO CLUMSY AND UNSIGHTLY WIRES
Great Performance ¢ Easy Installation
www.isotronantennas.com
wdOeja@isotronantennas.com
Successful 719-687-0650 CC &R
Since 1980 BILAL COMPANY Friendly

137 Manchester Dr. ¢ Florissant, CO 80816

]

T

INRAD &

Nt st lerasl Fradlie

Performance Products for Your Radio!
Kenwood TS-850/TS-870/TS-950/
IC756Pro/11/111/FT-920 and other
Roofing Filter Mods Now Shipping!

sales@inrad.net www.inrad.net
PO Box 2110 TEL: 1-831-462-5511
Aptos, CA 95001 FAX: 1-831-612-1815

4 . . . . ) Additional sets available:
RF Amplifiers, RF Transistors, Chip Caps, Metal Clad Micas 2009 Ed., ARRL Order No. 1486, $24.95
& Hard to Find Parts 2008 Ed., ARRL Order No. 9406, $24.95
2007 Ed., ARRL Order No. 1204, $19.95
2006 Ed., ARRL Order No. 9841, $19.95
2005 Ed., ARRL Order No. 9574, $19.95
2004 Ed., ARRL Order No. 9396, $19.95
Low _Pas_s HF Broadband RF Transformers 2003 Ed, ARRL Order No. 91 24, $1 9.95
HE Amorifi “3’2":°’;g,m‘ers RF Transformers 2 to 300MHz 2002 Ed., ARRL Order No. 8802, $19.95
(o] r4 wpp
PC board and womplete parts 2 to 30MHz Type “U HE Power 2001 Ed., ARRL Order No. 8632, $19.95
list for HF amplifiers . .. ) )
described in the Motorola | pm CCl COMMUNICAtION s | , SPiters/Combiners |
Application Notes and [—: : Concepts Inc. | LY+ PSC-2L Set  600W PEP N The national association for
Engineering Bulletins: ’ PSC-2H Set  1000W PEP ! A R R L AMATEUR RADIO™
ANTIOH (20W)  ANTSS (300W) 508 Millstone Drive Beavercreek, OH 45434-5840 PSC-2H4 Set  4000W PEP . . SHOP DIRECT or callfor a deaer near you
ANT7OL (20w) AR313 (soow) | ELAEL Email: cci.dayton@pobox.com  izxjmrkf” | 4Port: ¥/ ONLINEWWW.ARRLORG/SHOP
AN762 (140W) EB27A (300W) www.communication-concepts.com R GO ORDER TOLL-FREE 888/277-5289 (US)
ARa0s S00W) ARSI (1000W) Phone (937) 426-8600  FAX (937) 429-3811 oG5 Set 5000\ PED
\_ Y, QST 2/2011
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Periodicals
on CD-ROM

ARRL's popular journals are
available on a compact, fully-
searchable CD-ROM. Every word
and photo published throughout
2010 is included!

= @ST The official membership
journal of ARRL

= NCJ National Contest Journal

* QEX Forum for Communications
Experimenters

SEARCH the full text of every

article by entering titles, call signs,
names—almost any word. SEE every
word, photo (including color images),
drawing and table in technical and
general-interest features, columns
and product reviews, plus all
advertisements. PRINT what you see,
or copy it into other applications.

System Requirements: Microsoft Windows™
and Macintosh systems, using the industry
standard Adobe® Acrobat® Reader®software.
The Acrobat Reader is a free download at
www.adobe.com.

2010 ARRL Periodicals
on CD-ROM

ARRL Order No. 2001
Only $24.95

*plus shipping and handling
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R&L Electronics®

1315 Maple Ave HAMilton, Oh 45011 | ocal/Tech 513-868-6399 (800)22 1 _773 5

http://randl.com sales@randl.com Fax 513-868-6574

D —— d JTPS28
JETSTREAM 2N $34.95
Premium Junior G5RV 28 amp max,

25 amp contlnuous power supply.

28 amp surge, 25 amp continuous at 13.8 VDC, light
weight, only 4 bs! Compact, only 77 x 2.25”" x 87, Five way
binding post for high current radios, Quick connectors for
low current accessories, over volta e protection, over
current protection, quiet internal cooling fan with fan on
LED, switchable AC input voltage, 110 or 220VAC.

10-40 meters
51’ overall length

Built with Ten-Tec’s 14 gauge stranded
quality center insulator antenna wire

vf.

Clamp style

Long Super L Y
strain relief

Dog end
insulators

Stranded
Ladderline

Strain
relief

3

$a

Dual Band

Magnetic Antenna

2m/70cm, Handles 50 watts, Height 19 3/4”, SMA,
BNC or PL259 type connector, Black

JTM2B (BNC connector)
JTM2P (PL259 connector)
JTM2S (SMA connector)

$15.95

|IC92AD

IC2820H

i@ Wideband receiver with si-
~F& multaneous receive capabil-
i = ity, Diversity receive capabil-
ity, 50W on VHF and UHF, Separate controller
from main unit, 522 memory channels, Band
scope function, Optional D-Star operation.

CS2820 Programming SOftware......................
MBG65 Mounting Base ................c....
OPC478UC USB Cloning Cable.....
OPC589 8 pin modular adapter...........
OPC1663 Separation Cable 11.2ft
UTM23ADigital GRS, UL MN—_—_— 2,

ICOM

IC/18

The HF bands
allow you to com-

B covering many km
even to the other ==,
side of the world. With the superior performance .
found in the IC-718 such as wide dvnamic i
range, high C/N ratio, and full duty operation
you will find making these contacts easy. Ex-
perience the combination of the latest RF and
digital technology, along with the size and sim-
plified operation. You will see the I1C-718 will be
the most practical rig you will ever own.

AH4 Auto Tuner.............
CT17 Level Convert
FL52A 500Hz CW filter ......

IF DSP, AGC Loop Man-

point manual notch f||ter
Digital noise reduction,

output on 70cm band,
High stability crystal unit, Direct digital synthe-
sizer circuit, Compact, all in one package, User
friendly key allocation, Digital voice recorder,
Built-in RTTY demodulator, 2.5 inch color TFT
display.

AT180 Auto Tuner
CT17 Level Converter

MB23 Carrying Handle......... OPC589 Modular 8 pin mic adapter................ 36.95
UT102 Voice Synthesizer RMKT7000 Remote Kit........cccuewerrmmuuierceeneesrnnns 74.95
SM20,DesAMICEMEEI. WM (87 = B 209.95

municate over '
long distances | C 7 OOO

Rugged submersible protection, Op-
tional GPS speaker microphone,
Wideband receiver with dualwatch

apability, 5 watt output, Simple band-

scope, Built in voice recorder, Large
dot matix display, One touch reply

button, Keypad navigation, Optional

PC remote control capability.

BEITARADidIChargert e W B T oo 68.95
BP256 7.4V @ 1620mAh Li-lon.......
BP257 AA Battery Case ..........c..cooueeeeens
HM175GPS Wirprf spkr mc w/GPS.....
HM75A Speaker Mic w/Remote...........
HS85 Headset W/ VOX, PTT..............

LC168 Carrying Case..................
_agement, Digital IF filter, 2 RS9 Remote control SOftware..................... 82.95

ICT/0A

¥ Digital noise blanker, 35W |

Rugged 2m/70cm HT, 700mW loud au-
dio, Long Lasting Battery Life, External
DC Power Jack, 302 Memory Channels,
CTCSS Built-in, Internal VOX function,
PC Programmable with Optional CST70

BE19BiRapitiChargerge™:. S 27 ta & 7 50.95
BP263 AA Battery Case...................
BP265 7.4V @ 1900mAh Li-lon.....
CP19R Cigarette Lighter Adapter.....
CST70 Programming Software.........
FIMIL3ESpeaker MIch st U0 2 37.95
OPC478UC USB Programming Cable........... 52.95




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 March 10 through April 10.
Get on the web and vote today at www.arrl.org/quickstats!

Do you regularly operate HF mobile?

Yes - 21%

No, but | used to - 28%

No, never - 51%

How did you sign up for ARES?

ARRL online registration form - 7%

Section online
registration form - 9%

Paper form - 30%

;:lii::'ltuss -53%

What is ARES? - 1%

When was the last time you built a
transceiver from a kit?

Are your station antennas
. supported by a tower?

ey &4 : Yes, one tower -
Many years :
39 (y , Yes, more
Never - (V) . than one tower -
Photo by Maja Arland L No —
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The ARRL W
G_eneral
License Manual

NEW Seventh Edition

All you need to pass your
General Class Exam!

* Pass the 35-question General
Class test.

¢ Includes the latest question
pool with answer key, for use
July 1, 2011 to June 30, 2015.

 Software included featuring
the ARRL Exam Review CD-ROM.

e Detailed explanations for all
questions, including FCC rules.

NEW Practice Exam Software!
Upgrading is easier than ever.

The book includes the ARRL Exam
Review CD-ROM. Use this 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 feedback to fine-tune your
studies. You won't have any surprises
on exam day!

Book and CD-ROM
ARRL Order No. 8119

only $29.95*

*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 5/2011

Coaral CURNRNN ‘-
SPECIALISTS |N R TEST EQUIPMENT & COMPONENTS Nuzggf,h‘wi

6800 Lake Abram Dr., Middleburg Heights, Ohio, USA 44130
1-800-COAXIAL (262-9425) » 440-243-1100 ° Fax: 440-243-1101 * Web Site: www.coaxial.com

USB Wattmeter
Model 81041

The model 81041 is a portable, self-contained

RF Wattmeter that features a studio-quality analog
meter and USB interface. Numeric, analog meter,
and bar graph data are simultaneously displayed
on a PC’s monitor. The functions indicated are
Forward and Reflected Power, both in Watts and
dBm, plus an automatic calculation of SWR and
Return Loss.

The internal dual socket line section and forward / reflected switch gives the
user the ability to display either forward or reflected on the analog meter, while
both are displayed simultaneously on the PC.

Our use of a rugged shock mounted meter with a mirror-backed scale along
with superior taut band technology, provides reliable and accurate readings of
either forward or reflected power on the meter.

The 81041 uses standard elements to detect average RF power from 100 mW
to 10 kW and from 2 MHz to 2.3 GHz. Software and a detachable six foot USB
cable are included for a simple installation on any PC using Windows® Vista,
2000, XP or NT. No additional cables, AC or DC power adapters, batteries or
custom remote sensors are required.

* Forward and Reflected Power in Watts and dBm °
* Automatically Calculates SWR and Return Loss ° Internal Dual 7/8” Line Section °
* Quick Match Connectors * Uses Standard Plug-In Elements ¢ Two Year Limited Warranty *

Dual Socket Wattmeter =
Model 81021

The Model 81021 Average Reading Dual Socket Wattmeter allows you to
measure both Forward and Reflected RF power with the flip of a switch. The
Model 81021 uses standard Elements to accurately detect average RF power
from 100mw to 10 kW over a frequency range of 0.45 MHz to 2.3 GHz.

Complete with an internal dual socket 7/8” Line Section and Quick Match RF
connectors, Model 81021 offers the speed and reliability you expect from
Coaxial Dynamics. A convenient front panel switch gives the user the ability
to display Forward or Reflected power on the analog meter.

The Model 81021 is easy to use. No additional black boxes or delicate remote sensors are
needed. Simply connect the Wattmeter in-line between the RF source and the Antenna or Load,
insert the appropriate Elements and select either the Forward or Reflected switch position. The
RF power is visually identified directly on the large 4 %" mirrored scale.

Versatile and strong, the Model 81021 uses a heavy gauge metal case to protect the Wattmeter
from impact shock and a leather strap makes for safe and comfortable handling. For added
convenience, two sockets for storage of additional elements are located on the back of the unit.

Our use of a rugged shock mounted meter with a mirrored-backed scale along with superior taut
band technology provides reliable and accurate readings, plus the integrity that satisfies both the
US Navy and Canadian standards for bounce and vibration. This is your assurance of complete
accuracy.

* Shock Mounted “Taut Band” Meter * Large 4 %" Mirrored Scale
* Internal Dual Socket 7/8” Line Section * Switch for Forward or Reflected Power °
* Quick Match Connectors ¢ Uses Gold Plated Plug-In Elements ¢ Two Year Limited Warranty ¢

BALUN KIT HamTestOnline™

|

p—

171 Currant Balun Kits. Beads slip over the
cable, shrink tubing holde them in place. Full
legal power. 3.5-1000 [AHz. Us2 twa for 160M,

BA-E fits 1/2" coaK..n.... $17.50

BA-58 fits 1/4" coaX.. -..... $9.50 -
E +$8 S&H {for total order) Tax in Calif. e

< PALOMAR

BOX 462222, ESCONDIDO, CA 92046
TEL: 760-747-3343 FAX: T60-747-3346
emzil: infac Palomar-Engineers.com
www Palomar-Engineers.com

R — 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
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EliminateJnoiseYhiss¥hashletc™ DTNA - Desk Top
=Niha bl er AEARIFDSP  “Noise Away”
HEAR-IT Speaker
i Sypaid DSPKR
mﬁ! .

[RMS)

- 2.7W Amplified D
- 12 to 24 V DC (500m/

hiss without annoying distortion of tr?e - Sleep mode - Filter level store function - 12 to 18VDC (500mA)
processed audio. What more canyou - Volume control - Input overload LED “@nloffaudio bypass switch
ask of a DSP speaker?” MT - Mono headphone jack - Superb audio! - Size 200(h)x150(d)
x160(w)mm Welght 2Kg

JAvailableYasEHEARII Tggfrom:|
GAP Antenna Products Inc
99 N. Willow St, Fellsmere, FL 32948
N

info@wd4rt.com Tel: (772) 571 9922 Fax: (772) 571 9988
Products des@ned and manufactured in the UK by bhiLtd  Www.bhi-Itd.com www.gapantenna.com

The ARRL Field Day
Handbook For Radio
Amateurs

A Collection of Tcols and
Resaurces for Field Day FUN!

adio Books
CDs from ARRL!

Get active, get outdoors
and get on-the-air!

“The COAXMAN”

CUSTOM : Amateur Radio Coax & Wire :
TRANSFORMERS Assemblies To Your Specs This book features
i it to Your S 'ﬁ - Wireman Coax , Baluns content from QST
e d ?ncocuompe;al:g@oe Sd inc.com m‘eﬂ@c::::::ncf::n figgazine,.and other. ARGE
Sl 9% 3659199 Fax: 919- 3[365 7005 405-745-WIRE (9473 publications, and includes
2554 Lake Wendell Road, Wendell, NC 27591 Clear Signal Products, Inc. everything you need to participate
in this annual event: rules, log

All units manufactured in the USA. 405-376-WIRE (9473)
Family owned and operated for over 25 years, sheets, band charts, antenna
projects and more.

Contents:

ADVANCED ANTENNA ANALYSTS™

WM1 Computing Deluxe
RF1 RF AnaIySt Power/SWR Meter
1.2 to 34 MHz. Frequency, SWR, | ¢159.95 + 5/H

Impedance, L & C. Advanced and | what you want: SWR on one
low priced. $139.95 + S/H meter, power on the other!
No adjusting or crossed
VA1 Vector RX Analyst | needles! PEP or Average.
0.5 to 32 MHz. Freq., SWR, Large lit meters. Remote RF
Impedance, L & C, R & X. Sign | head- 1.5 10 30 MHz. 1 to

2000 watts. Usable on 6M.
of X. Much More! $199.95 + S/H
RF5 VHF Analyst .
y The ARRL Field Day
35to 75 MHz & 138 to 500 MHz
Frequency , SWR, Impedance Handbook
$229.95 + S/H ARRL Order No.0885
ini - i 19.95
Each analysts has a low power “xmtr” to go anywhere in its range — not just the ham bands. Measures SWR, feedline loss, Only $ E
baluns, 1/4-wave lines. Measure at the antenna or in the shack. Adjust Yagis, quads, loops, dipoles, verticals, slopers, *ol (et al il
networks, traps and much more! Each is microprocessor-based and pocket-sized — about the size of the battery pack in others! [l sirtferping) eluol (i)
Only about 8 0z. Uses one 9V standard battery. For much more information, please visit our web site.
. . . A R R L The national association ftvr®
Call to order with MC, VISA or send Check, MO. Add $12 S/H in 48 States ($14 for WM1). Add tax in FL. AMATEUR RADIO
We ship worldwide. See our web site for all rates and combo discounts. SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
PO Box 7556, Wesley Chapel, FL, 33545 USA, (813) 994-2199 ORDER TOLL-FREE 888/277-5289 (US)
www.autekresearch.com R
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INDUSTRIES

Amariran Fullt & Raliahia

Not All Cable Assemblies are Created Equal... See the ABR Difference

These cable assemblies are built w/PL259 Connectors on Each End, Protected w/Weather-Proof HST and Identifying Color-Coded HST. Other Types & Lengths Stocked too.

North Hall, Booths #187-188 or online Commercial Area, Booth #418 or online

/3‘{ DAYTON SPECIAL ENYreeV 2=\
|

PN: 25400F-PL-100 PN: 25400F-PL-100

100ft 400-Flex (RG8/U Type) 100ft 400-Flex (RG8/U Type)
wi/Silver/Teflon® PL259 & T w/Silver/Teflon® PL259 &
Weatherproof HST * Weatherproof HST
$104.95/ea $104.95/ea

Shipping Included. Shipping Included.

L8 R o
MasCirimia s o [T

T e

ABR Industries’ RG213/U 13ga Strd, BC Solid
Polyethylene Dielectric, Mil-Spec Ultra Violet Resistant,
High Flexible, Non-Contaminating, Direct Burial Black
PVC Jacket. Nominal Attenuation per 100ft 10MHz .6,
50Mhz 1.5, 400MHz 4.8. Nominal Capacitance pF/FT
30.8, VP 66%, RoHS Compliant.

Part # Length/Ft Price/ea
2213A-PL-3
2213A-PL-6..
2213A-PL-18....
2213A-PL-25....
2213A-PL-50
2213A-PL-75....
2213A-PL-100
2213A-PL-150
2213A-PL-200

ABR Industries™ g

8561 Rayson Rd. Ste A
Houston TX 77080

ABR Industries’ RG8/X 16ga Strd BC, CCPE Dielectric
Mil-Spec Non- Contaminating Direct Burial Black

PVC Jacket. Nominal Attenuation per 100ft.

30MHz 1.4, 50Mhz 2.1, 400MHz 6.60

Nominal Capacitance pF/FT 24.8

VP 82%, RoHS Compliant.

Part # Length/Ft Price/ea
218XA-PL-15 e 1.5 s $9.95
218XA-PL-3 . .$11.95

Dielectric,

218XA-PL-6 .$13.95
218XA-PL-18 .$21.95
218XA-PL-25 ...
218XA-PL-50 ...

218XA-PL-75 .
218XA-PL-100 .....covvrrvvrernen 100 o g

enna Rope == Made in USA

Ladder Line o
pters & Connectors. E ﬂ visa |1“..'ﬂ

i .-"-.REI
Instructor’'s Manual

ior Techricias deerse Courses
- | fth Ldition
For use with The ARRL Ham Radio License Manual
- Second Edition
Includes:
* Modular lesson plans for a Technician Class Course
* Four practice exams

* Special Supplement: The Teacher’s Guide to
Amateur Radio Instruction

CD-ROM Included!
*Powerpoint slides organized by lesson
elllustrations and photos from the license manual
...and more
Book and CD-ROM
ARRL Order No. 8737
Only $19.95*

*plus shipping and handling

ARRL Ziiare

SHOP DIRECT or call
ONLINE WWW.A
ORDER TOLL-

Advanced Specialties Inc.

“New Jersey’'s Communications Store”
YAESU = ALINCO = MFJ = UNIDEN = COMET
...and much, much more!
HUGE ONLINE CATALOG! '
www.advancedspecialties.net

800-926-9HAM ™ 201-843-2067
114 Essex Street, Lodi, NJ 07644

Announcing

a The ElecraftT1 is a stand-alone,
The WODXCC 2011 Convention miniature antenna tuner unit specially

—July 23, 2011 —

Riverfront Community Center, Leavenworth, KS
Hosted by: Kansas City DX Club

designed for use with low-power
HF/ém transceivers. It uses a built in 9V
battery, provides a wide matching range and
can handle powers up to 20 watts SSB/CW
or 10 watts in FM/AM/digi.Only 4.4 x 2.5 .
= World-Famous KCDXC CW Pile-up Contest with Prizes 0.9 inches. 160-6 meters, 20 watts max,

= The latest in DX, Contesting, and Antenna Forums FT-817 band-tracking option, Factory
+ KAUEE, W8JI, K4SV, KZBJ, KECA, KILA, WEAIH, K5GO, assembled or kit

N5DX, KSUR, W5ZN, K@IR, ACZC, KZRU and more!!! o E—

= DXCC card checking including 160M and deleted entities See our web site @"'L}"—J:'_ visA

= Famous Kansas City BBQ buffet banquet with special for details. L
guest speaker(s)

® Many great door prizes including Yaesu FT-2000

= ARRL booth with Midwest and National representatives L E C R A F T ®

® Local Vendors including Associated Radio, QSLs by
N@TT, and Lance Johnson Engineering

Sponsors: Missouri DX/Contest Club
Lebanon, MO ARC

Activities include:

= Radio & Antenna Manufacturers including Icom, Yaesu Elecraft is a registered trademark of Elecraft, Inc.
Alpha, Force 12, RadioWavz and others www.elecraft.com ¢ (83 |) 763-421 1
« Latest equipment on working display : ;

® Many area points of interest to visit for family fun. Sales@elecr"‘lﬂlcom

e
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Get on the Air!
The ARRL Operating

Manual OPE N E
Ninth Edition ~MANUAL
ARRL Order No.1093 Erim
....................... $29.95

The ARRL Operating

. l
cont
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E i
= i it
——

Manual is the most complete
book about Amateur Radio
operating. It was written to
help guide you through the
dozens of ways hams
communicate with each
other. It contains information that every ham needs
to explore new activities, learn new skills, find new
references and more.

prr

e EOR VR g ue

; e -J; 3 m;: Y

Also available: RSGB Prefix Guide — Ninth Edition ARRL Order No. 1126......... $3.00

Shortwave DX Handbook ARRL Order No. 0180................. $19.95 Size 11 x 17 inches. ARRL Worked_
ARRL Order No. 9953 RSGB IOTA Directory All States (WAS) map on reverse side.
............................... $29.95 ARRL Order No. 1112.................$19.95 e

ARRL Map of the World
(Azimuthal) 27 x 39 inches.
ARRL Order No. 7717....... $15

X __._ . . ST | The ARRL DXCC List
ARR!_ Map of the quld " L% : = | March 2011 Edition
(Robinson) 26 x 34.5 inches. 2 ; & B : i i ARRL Order No.7617 ....... $5.95

ARRL Order No. 8804 : = s P it : | The official source of DXCC
= - awards information. A “must have”
for every DXer!

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.

ARR 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) QST 6/2011
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-The ARRL Antennn
Compendium Vol. 8

The Wost Innovative

Antenna Projects Yet!

This is the eighth in the very popular
ARRL Antenna Compendium
series. Inside are 60 articles from
QST magazine featuring practical
ideas, tips and some of the best
antenna projects. Showcasing the
work of many well-known authors,
as well as some new ones, you'll
find articles on the Handy Yagi
Antenna, Compact 40 Meter HF
Loop, and 20 and 40 Meter Verticals
on “Autopilot”. You'll also find articles
on HF and VHF beams, multiband
wire antennas and much more!

Volume 8 covers a complete list
of topics including:

e HF Portable

» HF Directional

e HF Omnidirectional
VHF/UHF Portable
VHF/UHF Omnidirectional
e VHF/UHF Directional

Volumes 1-7 are also available at
www.arrl.org/shop.

The ARRL Antenna
Compendium
Volume 8

ARRL Order No. 0991
Only $24.95*

*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 12/2010

' PEET
BROS.

COMPANY, INC.

ULTIMETER® Weather Stations
featuring NEW PRO Anemometer
oAPRS READY eWEATHERTEXT DATALOGGING

HAVE AN OLDER-MODEL ULTIMETER OR WEATHERBASE?
ASK US ABOUT UPGRADES!

FOR A CATALOG OR OTHER INFO, PLEASE CALL 1-866-446-1216

NATIONAL RF, INC.

NFD-1 @

Digital Display for
Vintage Gear
Easily add the convenience
of a digital frequency readout
to vintage gear by National,
Collins, Hammarlund, etc.

= 7-Digit Display

= 160 kHz to 55 MHz Range

= For Receivers & Transmitters

= Works with Increasing & Decreasing LOs

= 7 BNC Inputs for Multiple Rigs!
= Hook Up Tips Included!
=4"HX5"WX3"D

= 12 V dc, ~135 mA (ps included)

Visit Our Site for Complete Info!
7969 ENGINEER ROAD, #102, SAN DIEGO, CA 92111

858.565.1319 = FAX 858.571.5909
www.NationalRF.com

== UP THE TOWER

The Complete Guide
To Tower Construction
by Steve Morris K7LXC
"The book is a winner.” -- Dave Ingram K4TWJ

his is essential reading for anyone thinking of
their first tower project!” -- Mark Aaker K6UFQ

"It's abselutely WONDERFUL."
-- Paul Geerdes K8JJC

www.championradio.com
888-833-3104

THEQSLMAN

OSL s hy WampPy
BO3-685-7117 -

[} asLmAaN.COM  mmaw

FCC Certified

Dual Band HT

High Power, Light Weight and Durable
Super Low Price

$ 1 0 5 {limited time only)

Standard Accessories
Li-ion Battery Pack
Drop-in Charger

Belt Clip

High Gain Antenna
Hand Strap

1-800-585-7710
www.totalradioservice.com

Dealer

Partable and Custom 5tand-Alone

Sular Power Systems

Tolding Colar Pasels
Portakle Solar Powered

i Litlinen Beltesy Packs

¢ Thin Film Solar Panels

= QRF [ower Systems
Solar Povrer Components
Ry

Telq:l'mr Cusin:r:r
Tach Support
Podahle/ %ield Nay
Solar Power Solutiong .
Custern Home/ Commercial
Power Syetems :
We gnaractze thet o
acts will work for
yovr apl cation m‘T W

ariee your
%umyﬂuch

www.ctsolar.com

Mo Power...._No Problem

Cell us at ??2—2?:3—3-!35 or
visit us at www.ctsolar.com
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The Education & Technology Program
holds the key to Amateur Radio’s future, but...

~ ..the funding is dangerously low.

Will ARRL be able to suppbrt hundreds of schools and teachers in the coming years?
Will the successful Teachers Institutes continue to train teachers?

Will the ARRL discover new ways to introduce Amateur Radio to the next generation?

You hold the key!

Member contributions are the only source of funding for this vital outreach program
where eager students will experience electronics, space, ballooning and Amateur
Radio and teachers continue to develop new expertise in electronics and radio
science to challenge their students.

Your generous contribution by July 15 is vital to the For more information, contact:

continued success of ARRL’s efforts in science education. Mary M. Hobart, KIMMH
Chief Development Officer

Please make your contribution today by mail, phone ARRL

or on the web at www.arrl.org/donate 225 Main Street

Newington CT 06111-1494
Telephone: 860-594-0397
Email: mhobart@arrl.org




ARRL's Small Antennas
for Small Spaces

Projects and Advice for
Limited-Space Stations

Small

o Small Spaces

Prajiscts and Advice for Limited-spacs Eatlns

By Steve Ford, WB8IMY
Antenna Solutions for Every Space!

ARRL’s Small Antennas for Small Spaces
is a valuable resource for radio amateurs who
live in apartments, condominiums, or houses
on small lots. Filled with practical advice, this
book guides you to finding the right antenna
design to fit whatever space you have
available. You'll find ideas and projects that
will get you on the air regardless of where
you live!

Includes:

H Tips to Get You Started the Right Way
Learn important tips about feed lines,
SWR, RF amplifiers, operating modes and
RF safety.

¥ |ndoor Antennas You Can Install Now
Design ideas and projects for VHF and HF
antennas you can use inside your home.

B Outdoor HF Antennas for Any Property
Dipoles, inverted Ls, end-fed wires, loops,
verticals and temporary antennas.

B Qutdoor Antennas for VHF and Beyond
Compact omnidirectional and directional
antennas you can install anywhere.

H Creative Solutions
A collection of limited-space antenna
ideas, including the Folded Skeleton
Sleeve 40 and 20 Meter Dipole Antenna
by Joel Hallas, W1ZR.

...and more!

ARRL Order No. 8393
Special ARRL Member Price!
Only $22.95* (regular $25.95)

*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 6/2011

KENWOOD

Listen to the Future

PR

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-FG6A has you covered.

Other attractive features include a built-in ferrite bar antenna for
listening in on shortwave broadcast or your favorite local AM
talk show, a lithium-ion battery and an easy-to-read LCD
equipped with both contrast control and backlight.

144/220/440MHz FM TRIBANDER

For more information, request a brochure today at www.kenwoodusa.com

T,

POCKET REF

- By Thomat 4. Ghver

CU
C (@]
SOLDERABLE
PERF BOARD

Line pattern. Imm holes

on 0.1” grid. 100 X
5322
each

€CTRONIES

RS P~

information
you'll ever need
is right at your

fingertips!

80 mm single-sided
epoxy board.
CAT# ECS-6

SELF-FUSING
RUBBER TAPE

Stretch and wrap rubber

tape for a moisture-tight,

insulating seal. High-resistance to salt
water, steam and oil. Provides insulation to
490V per mil. 1" x 16.4’ roll.$ 50
CAT# SFT-5 per roll

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.

thousands of iter_ns at
www.allelectronics.co

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
CALL or WRITE| state sales tax. Quantities Limited.

NO COD. Prices subject to change
for our FREE

without notice.
96 Page 14928 Oxnard St.
CATALOG

Outside the U.S.A. Van Nuys, CA 91411
send $3.00 postage. 1-800-826-5432

ARRL Order No. 1148
Only $12.95*

*plus shipping and handling

A R R L The national association for
AMATEUR RADI
SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
QST 5/2010
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Always Updated!

The ARRL Repeater Directory®
NEW 2011/2012 Edition

The best directory of frequencies for the thousands of
repeaters around the country! Includes D-Star and
APCO-25 repeaters, references for operating practices,
emergency message handling and much more.

Locate repeaters on the road or on-the-go!

« Improved Desktop Edition! New lay-flat spiral binding
allows for easy reference on the road. And, now including
the ARRL Radiogram and ICS-213 Message Forms.

» Handy indexing tabs on the cover.

» Easy-to-read listings.

» Repeater notes located right up front.

Pick A Size, Any Size...
Choose the New Spiral Bound Desktop Edition or
the traditional Pocket-sized...or BOTH!

The ARRL Repeater Directory®

Desktop Edition (6 x 9 inches).
ARRL Order No. 1936

Pocket-sized (3.75 x 5.25 inches).
ARRL Order No. 1769

TravelPlus for Repeaters™
CD-ROM—version 15.0

Make TravelPlus your traveling companion and you'll never
be alone on the road. Locate ham radio repeaters along
US and Canadian travel routes using this map-based
software. It’s like having the power of The ARRL Repeater
Directory ® on your COMPUTER!

» Map your travel route and tune in. Supports GPS.
* View and print maps and repeater lists.

¢ Includes The ARRL Repeater Database, global Internet
linked nodes, AM/FM radio, broadcast television, NOAA
weather stations, USA and Canadian licenses, and ham
radio points of interest.

 Export data for radio programming, handheld devices,
and more.

TravelPlus for Repeaters™ CD-ROM
ARRL Order No. 7921 $39.95*%

*Shipping and Handling charges apply. Sales Tax is required for orders shipped
to CT, VA, and Canada. Prices and product availability are subject to change
without notice.
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ARR I - The national association for
AMATEUR RADIO®
225 Main Street, Newington, CT 06111-1494 USA

SHOP DIRECT or call for a dealer near you.
ONLINE WWW.ARRL.ORG/SHOP
ORDER TOLL-FREE 888/277-5289 (US)
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RADIO WORKSE

Antenna Fever’™ low Prices, Top Quality

CAROLINA WINDOMS® - The best simple wire antenna yet! PL-259ST Silver-Teflon ~ Special $1.99
1.5 kW CW/SSB, 6m 200 W, low takeoff angle for DX, use your tuner Coax and Cabnle .pnces by t.he foot <100°7100"+
CW80  80-6m, 132’ long. You'll make a big signal $160 | RC-8X 95% shield - Premium 39¢135¢
CW 160 Compact™  160-6m. All bands in 135’ $199 Super 240 RG-8X 1q0/o shield, 1'.5 kW ra.ted 69¢/62¢
P ! RG-213+ Premium, 97% shield, I1A jacket 85¢/75¢
CW40  40-6m, 66 long Used to set 2world records  $150 | 0o Extra Flex ~ Same specs as 9913, flexible 89¢/79¢

CW 40 Compact™ 40-6m, 34’ Fits almost anywhere  $160
CW 160 160-6m, 265’ long - Excellent on all bands $195
SuperLoop 80 80-10m, 116’ long, exceptional ~ $185
G5RV Plus 80-10m. 102’ w/ hig $8

SOCFD MAX'"™

R The Off-Center-Fed Dipole that Works!

w $ 80, 40, 20, 17, 12, 10, 6 m
: 80
L) S

7.5 kW HF 200w on &6
ee website for full details 40m version available

15 m kit available
Current Baluns

CAROLINA WINDOM= 80
DXP’W/Q” 80'6 M (use tuner) $’60

1500 w 80-10m 200 w 6m See our website for full product details

W CAROLINA WINDOM 80 Compact

~

q 80, 40, 20, 17, 15, 12, 10, 6 m
1.5 kW 80-10, 200w on 6' Y

“ o b for fll deal

B1-2K+  1:1 2kW SSB 80-6m $40 #14 Hard-drawn, 7x22 stranded wire 18¢/ft
B1-5K+ 1:1 5kW SSB 160-6m Precision $55 #13 Insulated, stranded copper-clad steel ~ 30¢/ft
Y1-5K+ 1:1  5kW SSB 160-6m Yagi Balun™ $60 Weatherproofing Coax Seal™ 1/2’x5' $3.50/roll
B4-2KX 411 2kW SSB 160-10m Precision $65 Pulleys - for antenna support rope. Marine quality stainless

Lightweight for fibrous rope - for 3/16” line $%0 or3/8” $22

P ——
—

Antenna Support Rope

Black Dacron®, Mil Spec. UV protected

3/16” 750# test 100’ & 200’ hanks only  15¢/ft
3/8” 2000# test - this is big! Use in trees 39¢/ft
Kevlar .075” Dacron jacket 500#test $23/200’ spool
(Kevlar 1/8” Dacron jacket 800#++ test $17/100ft
Order Hotline (800) 280-8327

FAX (757) 483-1873
Box 6159, Portsmouth, VA 23703

RemoteBalun™ 4:1 coax-to-ladder line $66

RFI Quick Fix

Line Isolators™ The T-4 and T-4G have very high
isolation factors for really tough RFl and RF feedback
problems. The T-4G has a built-in ground strap for
direct Line Isolator grounding and improved isolation.
Before coax enters your shack, stray RF is shunted to
ground. Installoneatyour transmitter outputand
another at the output of your linear amplifier.
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  $49 We :
. - 198 S leb Store, Website, Complete
T-4G Higher Isolation with direct ground path $52 information and Cafalag are on line.
T-4G+Same as T-4G but covers 160m - 6 m $59 www.radiowork Tak look!
T-4-500 Line Isolator™ 1/4 size - same isolation as .F3dioworKs.com a ea 00K>
the T-4. Convenient size. Rated 500 W CW/SSB. $42 22 page paper catslog now avsilable $2

Ferrite SI]ap-OH Cores - 1/4"i.d. (RG'SX) $2.50 ea VISA and MC welcome. Give card #, exp. date, security code.
1/2'(RG-213) $5.00 each._#31 mix for HF and VHF___J Add shipping, call for estimate. _Prices subject to change. J

DTMF decoder board with eight relays

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

ARRL VEC
Volunteer
Examiner
Manual
Ninth Edition

Intuitive Circuits, LLC

Voice: (248) 588-4400
http://www.icircuits.com

Radio control en-/ decoder software / hardware
Bonito - RadioCom

WAVECOM decoder@

General Distributor & Support
COMPUTER INTERNATIONAL, since 1989
St. Johns, MI 48879 — Phone 989 224 9080
gst@computer-int.com**www.computer-int.com

the ARRL Amateur Radio
Volunteer Examiner program.
Packed with everything new
and experienced ARRL VEs

WEAK SIGNAL

RECEPTION PROBLEMS?

TR PR U B e
0o VLA AR TR
Put our 20 years experience building
low-noise GaAsFET preamplifiers to

work on your weak signal problems!

In bands from 100 kHz - 1 GHz
Small size, low power consumption
Completely shielded

Special frequencies available

Low cost s+n/n improvement

We also supply: rf switched and mast mount
preamplifiers, splitters (power dividers), attenuators,
terminations, power supplies, dc injectors (bias T),
transmit/receiver sequencers and cable assemblies.

P.O. Box 1242

Burlington CT 06013
(860)485-0310 FAX: (860)485-0311
E-mail: advancedreceiver@snet.net

www.advancedreceiver.com

Tactical Radio Carrier

a ® Protect

® Package

® Deploy

e Stackable
www.tac-comm.com

Includes:

m Becoming a Volunteer Examiner
The Volunteer Examiner Team
Preparing for the Test Session
Form 605

Conducting the Test Session
Session Report and

Returning Documents

m FCC Part 97 Rules

...and more!

ARRL Order No. 1328 — ONLY $10*
*Shipping and handling included

VHF, UHF, HF ANTENNAS

s

=z x“%*"”mﬁiﬁ —1 ) N
—} H\ " Mini HF
T.G.M. Communications

121 Devon St Stratford,

ON Canada NSA 2Z8

Tel. & Fax (519) 271-5928
www.tgmcom.com

AMATEUR TELEVISION

P.C. Electronics
Your ATV Experts

The national association for

AMATEUR RADIO
SNLNE WWWLARRLORGISHOP www.HAMTV.com
ORDER TOLL-FREE 888/277-5289 (US)
QST 4/2009 Ca” (626) 447'4565

v Dhiscorrwset

lronics.org
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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 num-
ber and group of numbers counts as one word. Entire telephone
numbers count as one word. No charge for postal Zip code.

No cash or contract discounts or agency commission will be
allowed. Tear sheets or proofs of Ham-Ads cannot be supplied.
Ads submitted in writing should be typed or printed clearly on an
81/2" X 11" sheet of paper.

4. Closing date for Ham-Ads is the 15th of the second
month preceding publication date. No cancellations

or changes will be accepted after this closing date.
Example: Ads received April16th through May15th will appear
in July QST. If the 15th falls on a weekend or holiday, the Ham-
Ad deadline is the previous working day. Please contact the
Advertising Department at 860-594-0209 or hamads@arrl.org
for further information or to submit your ad.

5. No Ham-Ad may use more than 200 words. No advertiser
may use more than two ads in one issue. A last name or call
must appear in each ad. Mention of lotteries, prize drawings,
games of chance etc is not permitted in QST advertising.

6. New 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 DEPART-
MENT 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. See http://www.arrl.org/news/
features/2005/07/15/1/?nc=1 for further details. REMEMBER:
TRANSACT CAREFULLY AND PROTECT YOURSELF.

QST Ham Ads on the Web — Updated Monthly!
www.arrl.org/ads/ham-ads.html

Club/Hamfests/Nets

RAINBOW AMATEUR RADIO ASSOCIATION Serving
the gay/lesbian/GLBT community since 1995. ARRL
affiliated. Privacy respected. Active weekly HF/\VoIP nets,
newsletters, chat room, message forum, cruises,
Dxpeditions. Web Site: WWW.RARA.ORG. Information:
954-502-6969 or PO Box 18541, Rochester NY
14618-0541.

Property/Vacation/Rentals

4 BR 3 1/2 Bath. Secluded custom home on Bull Run
Mountain in Northern VA. Many extras including 65 ft
tower with antennas. Email: tomasgarasic@gmail.com
for list of extras. Tenant in place for 1 year.

Almost seven wooded acres with two running streams.
Includes a well-maintained 14’X70" mobile home, well and
septic system. Edge of town, close to many

conveniences yet private and secluded. $113 900-Call
K3JN before 5:00PM ET 814-886-5298

BELIZE VACATION QTH www.wishwilly.net

BARBADOS HAM holiday weekly spacious rental house
on ocean cliff with antennae, 2+ bdrms www.bajan.info,
amybeam@yahoo.com

COLORADO CHALET with ham gear for weekly rental,
www.lostcreekcabin.com. W@LSD, Buena Vista, CO.

Dominica DX Rental www.hettyscottage.com
kkdww@fairs.org

For Sale Blue Ridge Mountain Top DX location KK4AWW
www.Littlefamilyfarm.com

Great amateur radio location. Wooded lot, 2.47 acres,
530 ft elevation in the town of Harvard, MA Grid: FN42FL,
about 32 miles WNW of Boston, MA.Board of health
approvals for up to 6 bedroom home, approved septic
design, perc tested, on public paved road, great school
system, country neighborhood, near town center, town
beach, library. 250 ft frontage, future house site approved.
$395K, Contact KIYOW, Joe Dzekevich, 978-456-8094
or KIYOW@arrl.net.

HAWAII DX VACATION RENTAL STEPP-IR Antennas
KH6RC. 808-929-7101 www.leilanibedandbreakfast.com

J73Z Dominica Clubstation operate stay overnight
J73CAJ N4USA@swva.net

Leave the high crime, taxes and noise with this WVa
mountaintop. Appx 2 Acres with 150ft Rohn at Appx 2900
ft. 2 Homes, 1 single level 2 BR with 5 month new metal
roof. 2nd Home Appx 5 yrs old, 2 story 2 BR with big
garage. Plus 2 story shop and storage buildings. Appx
4300 sq ft total. 2nd home currently generating rental
income. City and well water plus backup generator. With
new appliances and ham station. Appx one hour SW of
Snowshoe.Wood and propane heat. Try country living.
WB8YJJ Po Box 307 Fenwick, WV. 26202

VY2TT www.peidxlodge.com

“WANNA HAM in the Cayman Islands?“ go to
www.martykaiser.com/24.htm

www.wOtm.com SALE RENT

Antique/Vintage/Classic

ANTIQUE WIRELESS ASSOCIATION. The organization
for all enthusiasts of antique and historical radio!
Publishes THE AWA JOURNAL, covering vintage ham
gear, keys, telegraphy, contests, broadcast receivers,
vacuum tubes, historical, technical articles, restoration,
and much more. AWA produces the famous annual
Rochester, NY meet. Maintains world-famous
historical radio-electronics communications museum.
Membership only $25/year USA, $30 elsewhere.
Antique Wireless Association, PO Box 421, Dept. 1,
Bloomfield, NY 14469. Check our Website:
http:/mww.antiquewireless.org

CLASSIC REPAIR - Specializing in Collins, Drake
and other fine tube radios. Steve, 661-822-6850.
n6hk@hotmail.com

CODE PRACTICE OSCILLATOR MUSEUM:
http:/Mmww.n4mw.com

Wanted Pre1980 Historical MicroComputers for Museum
Collection, Alto, Star, Notetaker, Dorado, Apple 1
and others. kk4ww microcomputercollector.com

Call sign ?—shins, coffee mugs, FD badges for your club or
Field Day group. Your design or ours.

No minimum order.

www.rileystrickshop.com/hamradio 800-474-5397
www.airmailpostage.com

DISPLAY YOUR AMATEUR LICENSE on the wall in your
shack with this beautiful holder. Visit
www.fan--nanenterprises.com

ENGRAVING: Callsign/name badges by W@LQV. Send
for price list. 8319 Marty St., Overland Park, Kansas
66212-1963. E-mail: wOlqv@arrl.net

FREE SAMPLES. The QSLMAN®, Box 73, Monetta,

SC 29105. Phone/FAX (803) 685-7117 anytime. Email:
wampy@qslman.com. Always 100% satisfaction
guarantee on anything we do. Check the web site at:
http:/mww.gsiman.com

Get Top Quality Full Color UV-Coated QSL Cards direct
from the printer. Chester QSL Cards is now Star Cards,
Inc. Call (800) 748-7089 for info or visit www.star-cards.net
HANDCRAFTED OAK CALL SIGNS
www.oakcallsigns.com 636-394-6570, KC@HSDV
OVERSEAS AIRMAIL POSTAGE plus complete line

of airmail envelopes. Order directly from our web site -
James E. Mackey, proprietor. www.airmailpostage.com
QSLKIT — CardBoxes — Dividers - MORE
www.HamStuff.com by W7NN

RUSPRINT QSL’S 1 816 282 8924
WwWw.rusprintsupreme.com

www.oldgslcards.com

General

50MHZ LINEAR POWER AMPLIFIERS; HENRY RADIO
3006A, 220-Ibs box, $3400; and 2006A 90-Ibs, $1600.
With spare new 3CX1500A7 & 3CX800A7, Accessories.
Mint. SASE details. W6JRA, 714-334-8083.

A CLEAN SHACK fullerbrushmanonline.com

ABR Industries is looking for Hamfest dealers. This
is a limited distribution opportunity, w/a reasonable
start-up investment. Serious inquiries only:
713-492-2722 or info@abrind.com

Affordable radio repair $35/hr. buy, sell, trade, new for
used, Jess Miley 719-784-3040 e kOtaajess@q.com

ALUMINUM CHASSIS AND CABINET KITS. UHF-VHF
Antenna Parts, Catalog E-mail: k3iwk@flash.net or
http:/mww.flash.net/~k3iwk

ANTENNA COMPARISON REPORT: TRIBANDERS
K7LXC & N@AX 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

APRS Link Cables - for Garmin/Kenwood products -
http://stores.ebay.com/Jabber-Electronics WE6G
480-905-8484

BEAM HEADINGS laser printout $25.00 Engineering
Systems Inc., P.O. Box 1934, Middleburg, Virginia
20118-1934, wahet@aol.com

BIGGEST on-line ham classifieds: http://swap.QTH.com

C-Band Remembered (“A joy to read”, K9EID) at
www.bobcooper.tv

CALL SIGN DECAL 1-1/4 white vinyl characters. Interior
or exterior window mount. $6.00. Gary Hengstenberger
6880 Rolling Ridge Rd NE Canton, OH 44721
330-354-1755 DCALLKD8PER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

CALL SIGNS IN NEON Duncan DeSigns, 401-846-0294

CW Ring Tones for Your Cell Phone: Customized text,
be creative! Visit www.SuperBertha.com then click
Amateur Radio, then click CW Ring Tones.

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

ARMS-Amateur Radio Missionary Service Net Christian
Fellowship Net - Everyone Welcome 14.307.5 Daily xcpt
Sunay 1500-1700Z Website: www.gsl.net/arms

EMCOMM EAST 2011 SUNDAY (Sept. 25, 2011)
Amateur Radio Emergency Communications
Conference at St. John Fisher College, Rochester, NY.
ARRL Sanctioned event. www.EmCommEast.org
FRIEND OF BILL W — Join HAAM net daily on 14.316
at 12:30 East (09:30 Pac) time w/290 or 340 as alt freq’s
http:www.gst.net’/haam

MARCO The Medical Amateur Radio Council Ltd is a
charitable non-profit group of health care professionals
who meet weekly at 10:00am Eastern time Sundays for
the “Grand Rounds of the Air" net on 14.307 MHz. All
interested are welcome. Request info & free newsletter
to Danny@w4dan.com or write MARCO, 2712 Bryant
Dr, Cleveland, TN 37311. Ph 423-479-6160. Web site
www.marco-ltd.org

N4USA Building International Goodwill www.fairs.org
www.twitter.com/N4USA
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QSLCards/Call Sign Novelties

At RUSPRINT you get the Highest Quality QSL Cards
at the Lowest Prices. In business since 1956! Free
Samples. Full Color Card. Custome Cards.

Photo Cards. 1-888-962-5783. Visit our new

website at www.rusprintsupreme.com

CALL SIGN DECAL 1-1/4 white vinyl characters.
Interior or exterior window mount. $6.00.

Gary Hengstenberger 6880 Rolling Ridge Rd NE
Canton, OH 44721 330-354-1755
DCALLKDSPER@HOTMAIL.COM for info.
WOUNDEDWARRIORPROJECT.ORG contributor

www.quikcards.biz

CALL SIGN NAME BADGES.

Club logos our specialty. Certified ARRL engraver. Capital
Engraving, 3109 Marigold St, Longview, Washington
98632-3415. Al, WA7UQE.

capengrave@kalama.com.
http://www.kalama.com/~capengrave/

DIGITAL FIELD strength meters: IC Engineering,
http://www.digifield.com

“DXPEDITION DVD VIDEQOS for full description and to
order...www.k4uee.com/dvd/

ELECTRIC RADIO MAGAZINE: America’s popular
monthly publication devoted entirely to vintage amateur
radio, military equipment, restorations, and radio history.
Samples $1. Electric Radio, P O Box 242, Bailey CO
80421, www.ERmag.com

ESTATE SALE: Cushman CE4 Service Monitor with 301
Scope and 317 high sensitivity monitor. Will monitor off the
air. Frequency range up to 1000 MC with pad, cable and
front protective cover. Very very clean. No dents. He had
it out of his home shop only 5 times. $900.00. Amateur
Radios: GE Mastr Il two meter repeater, continuous duty.
Very clean, $1200.00. GE Mastr Il six meter repeater,
continuous duty. Very clean, $1200.00. GE 110 watt
continuous duty amplifiers, 2 and 6 meter, $400.00 each.
GE and Motorola mobile mikes, $45.00 each. Many GE
parts. All pricing plus shipping. Call anytime,
603-669-5771.




“EVERYTHING FOR THE MORSE ENTHUSIAST.”
Morse Express. Keys, keyers, kits, books. 303-752-3382.
http://www.MorseX.com

FRAME UR LICENSE - Laser engraved wood license
frame specially sized for the US FCC Ham License...visit
www.GiftsdHams.com.

FREE!! Ham Radio and other CD-Roms & Software disk
catalog. MOM ‘N’ POP’S SOFTWARE,

P. O. Box 15003-HA, Springhill, FL 34604-0111.
1-352-688-9108. momnpop@momnpopsware.com

HAM “novel” features by Coop (K6EDX/ZL4AAA) at
www.bobcooper.tv

Ham Radio is FUN again!
http://HamRadioFun.com

Ham Radio Operator QTH FOR SALE-Complete with four
element tri-bander, 80 meter folded dipole, 1,000 Yaesu
transceiver with 1,000 watt linear. Beautiful view of
Okanagon Lake. For info contact:
molarmangler@shaw.ca

HEATHKIT AMATEUR RADIO REPAIR by

RTO Electronics, 601 E. 1st Street Calexico, CA 92231
269-468-7780. E-mail: hamtech@rtoham.com.
www.rtoham.com

HY POWER ANTENNA COMPANY
http:/mww.freewebs.com/hypower. Halfsquares,
deltaloops, multiband, QRP, OCF and Baluns

KENWOOD AMATEUR RADIO REPAIR by K3TEN
Electronics 609-846-5190 Email k3ten@verizon.net
Web http:/mww.k3ten.com, All Hybrids plus the TS-930,
TS-940, and TS-950.

LEARN CODE by Hypnosis,
WWW.success-is-easy.com 561-302-7731

MicroLog by WAGH .. Free download .. www.wa@h.com

New Mexico Amateur Radio License Plates Wanted.
BUY/TRADE JohnstonRanch@totacc.com,
575-382-7804, K5ZI@arrl.net

OWA Yagis by WA3FET/K3LR: Bust pileups using
proven DX and Contest winning “Ultimate OWA Yagis”!
Visit www.SuperBertha.com for info and free PDF catalog.

PRINTED CIRCUIT BOARDS for projects shown in QST,
QEX, HR, ARRL HB, 73 and more. Custom boards
available. FAR Circuits, 18N640 Field Ct, Dundee, IL
60118; fax/phone 847-836-9148; www.farcircuits.net;
mail@farcircuits.net

Put the FUN back into ham radio!
http://HamRadioFun.com

QRP DSP - new book - design and build digital filters -
programs and circuits - signal processing is Not Rocket
Science - postpaid 5.99 de w4ni

RFI Filters www.RFchoke.com

Rohn Tower 60 Ft SSV, Section 4N, 5N, 6N, 7N.
$2000.00 Contact WA2KNC (ph) 732-433-2045

SuperBertha...BudgetBertha...EcoBertha Rotating
Monopole Towers: No guy wires, Entire pole rotates,
Ground level rotor. Stack and rotate all your

antennas at optimum heights on one monopole.

Visit www.SuperBertha.com for info and free PDF catalog.

TOWER ACCESSORIES Gin Pole Kits - stand off
brackets - antenna mounts - vehicle radio mounts for 30
years. |IX Equipment Ltd. 708-337-8172
www.w9iix.com

Two novels involving ham radio: Full Circle, and Frozen in
Time, by N4XX. Visit www.theodorecohennovels.com

WE BUY/SELL RADIOS. #1 IN ESTATES —
www.recycledradio.com (603) 942-7173

www.HamPlagues.com -CNC router carved and laser
engraved plaques-logos for 17 clubs

www.SecondHandRadio.com Electronic or
Electrical - find it here, sell it here.

“YOU CAN check spots, log contacts: www.dxtreme.com”

QST HAM ADS - Amazing deals await you in the
pages of QST. Ham ads is your gateway to buying
and selling Amateur Radio Products and services.
Categories include: Clubs/Hamfests/Nets,
Property/Vacation/Rentals, Antique/Vintage/Classic,
QSL cards/Call Sign Novelties and that’s not all...
Contact: hamads@arrl.org to post your ad.

HONDA

GENERATORS
What are YOU plugging into?

EU2000i
Current Price $899*

Extra long run time.
(Runs up to 15 hours on 1.1 gallons!)

Super quiet running ~ 53 - 59dB!
(Quieter than normal speech!)

Lightweight & portable.
(Easy to carry at less than 50 Ibs!)

Eco-throttle
(Varies engine speed increasing fuel
efficiency - reducing sound level!)

Honda invertor technology.
(Run sensitive electronics worry free!) ¢

*QST Member Special

Also Available - EU1000i $729*

FIREE
SHIPPING

IN THE CONTINENTAL 48 STATES

M AYBERRY:

SALES & SERVICE, INC:3

800-696-1745

232 Main Street ~ Port Murray, NJ 07865

our Owner's Manual and all labels before operat

Please rea

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.

No unintended
exhilaration here!

Build the Stenna
I1F Transceiver Kit

True Kit - Soldering Required

.F er Blvd, * Lave
1-877-HAM-SHAC

DONATE YOUR

RADIO

Turn your excessHam
Radios and related items
into atax break for you

and learning tool for
kids.

Donate your radio or related
gear to an IRS approved
501 (c)(3) charity. Get the tax
credit and help aworthy cause.

Equipment picked up

anywhere or shipping
arranged. Radios you can

write off - kids you can't.

Call (516) 674-4072
FAX (516) 674-9600
crew@wb2jkj.org
http://www.wb2jkj.org

THE RADIO CLUB OF
JUNIOR HIGH SCHOOL 22
PO. Box 1052
New York, NY 10002

Bringing Commaunication to
Education Since 1980
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o 800-308-4805. ONLINE: Advertising Department Staff:

www.batteriesamerica.com
For YAESU VX-8R, VX-8DR/GR: (Spring-Loaded BELT CLIP $ 6.95)

FNB-102Li tionvar. 7.4V 2000mAh  $45.95

For YAESU FT-897, 897R, 897D “BackPacker” Radios:

FNB-78 nimrbarery  13.2v 4500mAh  $89.95

For YAESU-Vertex VX-5R/s, VX-6R, VX-7R/b, VX-7Rb, VXA-700:
FNB-80Li wion pattery 1.4V 1600mAh $4495
E-DC-5BA DC Power & Charge cord new) $19.95

NC-72BA Ac-DC Power / Battery Charger $17.95
For YAESU-Vertex FT-60R,250,270R; VX-110,120,150,170,177,180,210

FNB-83xe encloop 7.2v 2000mAh  $49.95
NC-88BA AC-DC Wall Charger wewy $17.95

For YAESU-Vertex FT-817 (PRE-CHARGED); (E-DC-5BA DC cord $19.95)

Debra Jahnke, K1DAJ, Sales Manager, Business Services
Janet Rocco, W1JLR, Account Executive

Lisa Tardette, KB1MOI, Account Executive

Diane Szlachetka, KB1OKYV, Advertising Graphic Design
Zoe Belliveau, W1ZOE, Business Services Coordinator

QST Index of

FENB-72xe encloop 9.6V 2000mAh  $49.95 ABR Industries™ — WWwW.abrind.COM ...........cccovriiiiiiiiceeeeeee s 147
For YAESU-Vertex VX-1R  (RARE:has cusiom designed 2CB) Advanced Receiver Research — www.advancedreceiver.com. ....153
FNB-52Li iionbarey 3.7V 750mAh_$29.95 Advanced Specialties — www.advancedspecialties.net ................c..ccoocovernnn.n. 147
For YAESU-Vertex FT-50R,40R,10R; VXA-100: (E-DC-5BA: $19.95) AI X Loo Antennas — WWW alexloo com u” Out 16A
ENB-41xh riwatoaey 9.6V 1200mAh  $45.95 e p Al : p.co p

For YAESU FT-11R, FT- 41R, FT-51R, etc. (HIGH POWER battery): All Electronics Corp. — www.allelectronics.ComM...........coevvveevieeveeceecieeee e 151
FHa' bry : h $5 Alpha Delta Communications — www.alphadeltacom.com.............c..cccc......... 132
or - ,76,26,416,415,816: (E-DC-! : wr cord $9.95) -

ENB-25X wrioatoy 7.2V 1200mAh  $32.95 Amat_eur Electronic Supply, LLC — www.aesham.com.. 115, 117, 119
FBA-12 6-cell AA Battery Case $22.95 Ameritron — www;ame_rltron.com W17
FBA-12h 10-cell AA Battery Case(sw) $28.95 Arcom Communications — www.arcomcontrollers.com. ....142
For YAESU FT-411, 470, 73R, 33R, 23R etc: (WC-12 wall charger $12.95) Array Solutions — www.arraysolutions.Com ... 158
FNB-12xh wnpar 12V 1250mAh  $39.95 ARRBL — WWW.AITLOIG........oooeeeeeeieeeeeseeeseeeeeee s ene s enssanes 116, 118,
FBA-17_6-cell AA Battery Case _ $19.95 126, 130, 132, 133, 134, 136, 137, 140, 142, 145, 146, 147, 148, 149, 150, 151,

For ICOM IC-92AD (D-STAR): (CP-11L: DC Pwr/Chg cord $19.95) 152 153

BP-256 riwatitonbar. 7.4V 1620mAh  $44.95 . . . . . .

For ICOM IC- T70A/E; IC-VBOA/E/SPORT, F3003, F4003, efc: Associated Radio Communications — www.associatedradio.com.......... 11, 133
BP-265L Lionbar 7.2V 2200mAh_ $46.95 ATRIA Technologies, Inc. — www.atriatechnologies.com ... 139
For ICOM IC-T90A/E; IC-91A, IC-91AD, IC-80AD (D-STAR), etc: Austin Amateur Radio su I —wWww aaradio com ll 133
BP-217 swiionbatey 7.4v  1600mAh  $44.95 pPPly : LM '
CP-11L bc power & Charge Cord (iits Ic-92AD too) $22.95 Autek Res_earCh _ Www.autekresearc_h.com

For ICOM IC-V8,V82, UB2, F3, F4GS/GT, F30,40GS/GT,A24,A6, etc Balun Designs LLC — www.balundesigns.com.........c.cccccoveiciincieiennns pull-out 16A
BP-210N riwauvatery 7.2vV_2000mAh  $44.95 Batteries America — www.batteriesamerica.Com .............ceeevveveerieieererieieeeeenas 156
For ICOM IC-T8A/E/HP; TB1A/E; A23,A5: (WC-AIC Wall Chrgr $12.95) Bencher Inc —wWwww. bencher com U”'Out 16A
BP-200XL wiwatbatery 9.6V 1450mAh  $59.95 . ’ o ’ TR s P

BP-197h 6-cell AA Banery_case Hiwaty $29.95 bhi Ltd - WWW.bhl—Itd.co.uI_( ....................................................................................... 146
For ICOM IC-W32A/E, TZAJE, T7H, ZIAJE, T22A, T42A, W3IA/E : Bilal/lsotron Co. — www.isotronantennas.com.. ... 142
BP-173h niwatbaery 9.6V 1000mAh  $39.95 Cable X-Perts, Inc. — www.CableXperts.com... ....118
BP-170L 6-cell AA Battery case (Hi-waty $25.95 Champion Radio Products — www.championradio.Com............c.c..orveeeernnns 149
For ICOM IC-2/3/4SAT, W2A, 24AT, 2/4SRA, R1: (BC-105A: $22.95

BP-83h wicabaey 7.2V 1100mAh  $29.95 CheapHam.com — www.cheapham.Com ...........cccccoeviriiiiininniencens pull-out 16A
For ICOM IC-2/02/03/04AT 2/4GAT etc; Radio Shack HTX-202/404 : Clear Signal Products, Inc. — www.Coaxman.Com.........ccuureirineienennienenenns 146

IC-8 8-cell AA battery case wicnarge sacy $24.95 Coaxial Dynamics — www.coaxial.com

BP-202h sivi-raciosn 7.2v__1800mAh _ $34.95 Communication Concepts, Inc. — www.communication-concepts.com .........142
For KENWOOD TH-F6A, TH-F6E, TH-F7: (CP-42L- DC cord: $9.95) - - -

PB-42L Lionbaey 7.4V 2000mAh  $44.95 Communications City — Phone 786-336-0046..............ccccoeevevveiesnennenn ....139
PB-42XL Li-0N hatery 7.4V 4000mAh  $59.95 Computer International — www.computer-int.com.............ccocooveireinincinenns 153

EMS-42K pesktop Rapid Charger for pB-42ux. $49.95 CTSolar — WWW.CLSOIAr.COM........ccviiiieie ettt n 149

For KENWOOD TH-G71/K, TH-D7A/AG/E: (CP-39: DC Pwr cord $9.95 c“bex — W.cubex.com . 118
PB-39h niwatnimrbae 9.6V 1450mAh  $54.95 Cushcraft — www.cushcraftamateur.com 2
BT-11h 6-cell AA Battery Case Hi-w) $24.95 - ‘ L

For KENWOOD TH-79A/E, 22AJE. 42A/etc. (cp—. cord $9.95) D_alwa/NCG Company - WV\_/W.natcommgroup.com ....126
PB-34xh riwainimibai9.6V  1200mAh  $39.95 Diamond Antenna — www.diamondantenna.net...........cocceoeerenienieeiieneneeieeneees 157

P s QIR T iz, B, JiE, 2AE (G AT 1B i 819 DX Engineering — www.DXengineering.Com.........ccocoueereineneinenenneneenns 110, 111

E;’isxﬁ'ce” an B;‘gsrylgggim i;ggg DZ Company, LLC. The — WwWW.dZKit.COM ..........ccceviriiiiicese e 155
- Ni-MH battel . .
For KENWOOD TH—77A/75A/E,55A/E.4GAT/E,45AT‘26A/E,25A/E: Elecraft — www.elecraft.com ..., 19,147

PB-6X LongLite Nimbatiery 7.2V 1600mAh ~ $36.95 Electronic Products Design, Inc. — www.epd-inC.COM ..........ccoeirencnnennnne. 146
For KENWOOD TH-205A/E,215A/E,225A,315A: (Wall Charger $12.95) Ez Hang — WWW ezhang com pu”_out 16A
PB.2 e By 800mAh  $29 95 ) . .COM .o, e

TR T T e FlexRadio Systems — WwWw.flex-radio.CoOM...........c.ccoveurreruereeeneesereseeeseeeneenen 25
PB-25-26 sw.nicabar. 8.4V 800mAh  $29.95 Gap Antenna Products, Inc. — www.gapantenna.Ccom ............cooeceonereienenenns 118

For ALINCO DJ-V5, DJ-V5TH : (CP-46: DC Pwr/Chg Cord $9.95 Global TSCM Group, Inc. — WWW.anC.US ......... pu”_out 16A
EBP-46Xh nimivar. 9.6V 1450mAh  $52.95 -

For ALINCO DJ—15/R193.196,446.493‘496.6: DC rd $9.95 Hagerty Radlo companv - V\N\I\NWAlFFLCOm b pU”'OUt 16A
EBP-48h niwatvatey 9.6V 2000mAh  $44.95 Ham Ads — www.arrl/hamads.COM..........ccoeeveiiieieecrecereecee e 154, 155
[Fr ALINIE10) o Heton TDA NIV AT AR MDA (o [l 40 Ham Radio Outlet — www.hamradio.com.........c..ccceceevveieiieennnen. 106, 107, 108, 109

|

EBP-36Xh wiwatvar. 9.6V 1450 mAh  $52.95 s ;
For ALINCO DJ-58/. J-82. DJ-180/T, DJ-280/T, DJ-480 etc : hamcity.com — www.hamcity.com

EDH-11  6-cell AA Battery Case $22.95 HAMCON 2011/ARRL Southwest Division

EBP-20X nimbatery 7.2V 2000 mAh  $32.95 Convention — WWW.hamCONINC.OMG .......cocuiiiieiieeee e 161
For ADI AT 600; REALISTIC HTX-204 (Wall Charger is $12.95): HAMEG Instruments — www.hameg.com ...........ccoiiiiiiiiincceee 118
ADI-600x swabaiey 12.0v__1200mAh _$44.95 Hammond Mfg. Co. — www.hammondmfg.CoOM..........cccoourrurinirerniricereeeens 137

For STANDARD C228,C528,C558; ADI HT-201, HT-401 etc:
CNB-152xh nivtpae 12.0v 1200mAh  $45.95 HamPROs — see your local dealer .................c.... 11,133

CBP-888 8-cell AA Battery Case giwarn $28.95 HamTestOnline — www.hamtestonline.Com .............cocveeveeieciecie e 145

NEW-VV-6500 Digital SMART Charger Hays Affinity Group — www.arrlinsurance.com pull-out 16B
for AA & AAA batteries! $24.95 piq . -
e e Ao High Sierra — WWW.CO73.COM.........cooeuiiieeeieieecte et esee et es et en et n st sannans 26

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. YOI.II‘ customel's al'e Readi ng.. leT!

SANYO eneloop AA cells, PRE-CHARGED $13.95/pack of 4

If your company provides products or services of interest to our

Order Online, Mail, E-mail, Phone, or Fax_w/ MC, VISA, DISC, or AMEX

BATIERIES AMERICA_8845 S, Greenview 2, Middleton, W1 53562 Members, please contact the ARRL Advertising Department today for
Orderonline, orcall usat 1-800-308-4805 information on building your business.
Fax: 608-831-1082. E-mail: ehyost@chorus.net

Support those who support ARRL! Please patronize our ARRL Advertisers.
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Contact Information: ANTENNA

Toll Free: 800-243-7768 The Standard By Which

Direct Line: 860-594-0207 Additional advertising information All Others Are Judged

Fax: 860-594-4285 is available on the web at:
E-mail: ads@arrl.org

e s orgits www.arrl.org/ads MAXIMUM PERFORMAN(CE
WITHOUT COMPROMISE

Advatisars

Diamond Antenna’s best base/repeater

Hy-Gain — WWW.Y-gain.Com ... 10,114 .

ICOM America — WWW.iCOMAMENCA.COM ..........vveveeeeeereereeeseeseeeeeseeseeeeeae 120, 141 antenna.  Designed for strength and
InnovAntennas — www.innovantennas.com ..... ... pull-out 16A performance, the X500HNA is pretuned to
Intern_ation}al I?adio INRAD—yv‘Ww._inrad.net. .............. 142 achieve maximum gain in both the 2m and
Intuitive Circuits, LLC — WWW.ICIrCUItS.COM .......ccecvviiireereecrie e 153

Kenwood Communications — www.kenwoodusa.com .. ..Cover 1V, 29, 151

LDG Electronics — www.ldgelectronicS.Com ........ccocveeereneeieieerieninns 112,113,135

Lentini Communications — www.lentinicomm.com............ccccceecviiviiicienane. 11,133 \

LOGIC — WWW.NOSENOSE.COM ...ttt et ettt eeetee e s et e e e e e s et e seaeeesereesseaesesereessns 139 A is an exce"ent choice where
Mayberry Sales & Service, Inc. — www.mayberrys.Com.........c.ccoeevuvrvevenene. 155

is required in a medium-gain,

MetLife — 877-491-5087 N
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National RF — www.NationalRF.COM ........ccccoueiiiiiiiicicc e 149 .on"d A"t‘,’""a s Bl

NCG Company — www.natcommgroup.com................. 3, pull-out 16B ling" mobile antennas.
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Radio City — www.radioinc.com

Radio Club of JHS 22 NYC — WWW.WD2JK].OrG ......cveverirerieiiieieininieeeseseeeeas 155

Radio Works — WWW.radioWorkS.COM .......ccieiririeiieirienieesie et 153

Radioware/Radio Bookstore — www.radio-ware.com. .139

RF Concepts, LLC. — www.rfconcepts.com................... .27

RF Parts Company — www.rfparts.com... ..157
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Arl‘ay SOllItIOnS Your Source for Outstanding Radio Products

Professional Grade Equipment for Your Contest Station

BUDWSTER W ;“ FilterMax Ill Integrated BandPass Filter System
— ) = W3NON design plug-in filters i . i

® 6 bands, 160, 80, 40, 20, 15 &
10m supplied

WARC bands optional
200w maximum power
Manual or fully automatic control

Networks with BandMaster Il and
8-Pak (4 pin connector)

Will interface with other sourcing
band decoders

m Automatic bypass on non-filtered bands

Bandmaster Ill Universal Band Decoder Prosistel
m USB computer interface The most powerful Antenna Rotator systems available

: for amateur, commercial, government or military services.
m RS232, CIV or Band Data to. VOt radlo (LKY, &E) The new PST110 is the largest rotator available for
= All bands — 160 through 6m including 60m and WARC amateur service.

= Simultaneous sourcing and sinking relay contact outputs
= Networks with FilterMax lll and 8-Pak Switch (4 pin connector)

© == ~ BANDUASTER NI
iR TS E RS E B

NEW-’ e B . ——— =

The new stainless steel ring
rotor is as much art as it is
engineering.

NEW!

EightPak 8X2 RF Matrix Antenna Switch

= ® The heart of your SO2R system
s : Cover MORE m Switches up to 8 antennas to 2 radios See our website for all of
i v B Bands and = High isolation between all ports our other competition
& Aotensas m Economical 4-wire control & network cable R?,:ﬁ;‘afe‘:“‘es"“g
4 B = Networks with BandMaster Ill and FilterMax Il StackMatch
B = Multiple 8-paks can be networked together StackMatch I
5 = Manual and/or remote contro_l via §upplied PC Applicat_ion StackMatch Il Plus (with
= Manual and/or Fully Automatic switching when used with Upper, Lower, Bip, Bop)
L BandMaster |l K9AY Receiving Systems
. = Programmable for tribanders and other multi-band antennas B R S B

L]
L

m USB or RS232 Interface gttzl::ll((il\'l‘las:lh;-;1 Itle f:l:as'
= 160 through 6m 9 :

B

Other Quality Products from Array Solutions...

ACOM Phillystran, Inc. | RigExpert | Prosistel Rotators | OptiBeam Antennas | Hofi® SSB Electronics
Sales. a}nd Service for ; Off_icial Worldwiqe Analyzers and | Strongest Rotators German Engineering Surge Arrestors & | VHF, UHF, & SHF Preamps
Amplifiers and Accessories | Phillystran Distributor | Interfaces on the Market means High Performance | Antenna Switches | ang switching Systems
’/‘ Sunnyvale, Texas USA
e Phone 21 4'954'7! 40 Array Solutions’ products are in use at top DX and Contest stations worldwide as well as commercial and governmental installations.
TERTE TP sales@arraysolutlons.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.




pBWEI‘ werx.cam ' ‘\t

. The most Pal)verpale related
Ty s prndilcts anywhere' :

\WVouxun Radios
FCC Certified

Windows PC programmable
Free software available

Full featured, compact, 2M/440Mhz
Dual-Band Handheld for under $120
* Full 5 Watt Output on VHF, 4 Watts UHF

* High capacity (1700 mAh) Li-ion battery pack included
* Dual-band monitor (VHF/UHF, VHF/VHF, UHF/UHF)
 3-4 hour desktop rapid charger included

* Dual Alpha-Numeric Backlit Display w/ Channel Name
* Built-in Ultra Bright LED Flashlight function

2M/220Mhz model also available. ‘ L |
= . R H r—— Optional low cost USB or serial
Visit www.powerwerx.com/wouxun e = Dr%gramming cable required.

AnJ::szm ngyr,)olas SAF\CCESSUTIES VVOURUTI I ORIOH U IS FACCESSOTIE'S
™

/ ™\

4

p— .y

f_

USB Prog. Cable Speaker Microphone BNC RF Adapter Car Charger |
L ¥ J

o,
AA Battery Pack UHF RF Adapter Dual Slot Rapid Charger Battery Eliminator

g

lolelars & Fusiss

—

A_J_.!,Jfr‘f & Exiapsion Ca0las

Cooper Bussmann -
\ Circuit Breakers
50,70, 150 Amp N8

paweruferx. com " if'l Follow us on Facebook ol
el W | facebook.com/powerwerx L"«"ij j =)

/ S —

Order online at www.powerwerx.com Follow us on Twitter.
Order toll free 888-321-0073 twitter.com/powerwerx




TX SERIES

Heavy Duty Crankup
towers, self-supporting
heights range 38 to 106
feet. Supports up to 37
square feet of antenna
wind load.

HDX SERIES

AR S TN T

ACOT DN

|§‘ Extra heavy duty
L2 crankup towers. Self

q

5 supporting heights
=] from 38to 106 feet. Sup-
5" port up to 70 square feet

of antenna wind load.

We Ain’t Braggin’

But we've helped so
many Hams order US
Towers over the years
that we've become
the US Tower experts.
Please call for help se-
lecting the perfect US
Tower for your QTH!

pore——

O A S

L) 8 1 R A = L=

B-18 SERIES

Light duty aluminum
self supporting tow-
ers. Five models range-
ing from 30 to 50 feet in
height, and support up
to 12 square feet of an-
tenna wind load.

CALL FOR MORE INFO!

B-26 SERIES
Medium duty alumi-
num self supporting
towers. Thirteen mod-
els ranging from 30 to
90 feet and support up
to 34.5 square feet of
antenna wind load.
CALL FOR MORE INFO!

B-30 SERIES

Heavy duty aluminum
self supporting towers.
Nineteen models rang-
ing from 40 to 100 feet,
and support up to 34.5
square feet of wind load.
CALL FOR MORE INFO!

YOUR NUMBER FOR SAUVINGS (800) 27

e Great Gear
» Great Deals

« Great Service
e Free UPS S/H!*

*On all radio orders shipped
within the contiguous USA.

M2 KT-36XA
Six element triband beam.

Computer optimized for
maximum performance, with
dual driven elements for flat
match and broad gain. Five
elements are active on 15 and
20m, all six are active on 10m.
Supplied with 3000W balun.

CALL FOR M2 ANTENNAS!

O
ICOM

ICOM 1C-9100

All Mode HF/6m/2m/70cm
XCVR, Huge LCD Display with
Bandscope Function, 32-Bit
DSP, Automatic Tuner, CW &
SSB Memory Keyers, RTTY de-
modulator, and Much More!
CALL FOR YOUR LOW PRICE!

TIMES LMR COAX

High performance coax cable.
Lower loss than RG-213/U
without the water displace-
ment problems common to
9913 and 9086 types.

HUGE LMR STOCK, CALL!

ALUMINUM TUBING

0.D. WALL COST/FT.

6063-1832 DRAWN ALUMINUM TUBING
375" .058" $1.00
.500" .058" $1.10
.625" .058" $1.20
.750" .058" $1.30
.875" .058" $1.40
1.000" .058" $1.50
1.125" .058" $1.65
1.250" .058" $1.85
1.375" .058" $2.05
1.500" .058" $2.25
1.625" .058" $2.55
1.750" .058" $2.80
1.875" .058" $3.05
2.000" .058" $3.30
2.125" 8" $3.80

TENAS TOWERS

1108 Summit Avenue, #4 « Plano, TX 75074

Hours: M-F 9 AM-5PM Central Time
Email: sales@texastowers.com

VISA - DISCOVER

ICOM IC-7410

All Mode HF/6m XCVR, Huge
LCD Display with Bandscope
Function, 32-Bit DSP, Auto-
matic Antenna Tuner, CW &
SSB Memory Keyers, RTTY
demodulator, Built-In High
Stability TXCO, Built-In Voice
Synthesizer, and Much More!
CALL FOR YOUR LOW PRICE!

KENWOOD

KENWOOD TS-590S

All Mode HF/6m XCVR, 32-Bit
IF-Level DSP, Narrow Band
Roofing Filter, Automatic Tun-
er, CTCSS Encode/Decode,
CW Memory Keyer, and More!
CALL FOR YOUR LOW PRICE!

TEXRAS TOWERS

Savings Os Big s Tevas!

Call for
Our New Ham
Radio Catalog!

YAESU

YAESU FT-DX5000
YAESU FT-DX5000D

YAESU FT-DX5000MP
New, All Mode HF/6m XCVR,
32-Bit DSP, Auto Tuner, Sta-
tion Monitor (D & MP mod-
els), 200 W RF Output, More!
CALL FOR YOUR LOW PRICE!

YAESU FT-950

HF/6m XCVR, 32-Bit DSP, High
Speed Auto Tuner, Built-in CW
Keyer, and Much More!

IN STOCK—FAST DELIVERY!

Yaesu
G-1000DXA

ANTENNA ROTATORS
Hygain, CD-45II
Hygain, Ham-IV ...
Hygain, Ham-V.....
Hygain, T2X
Hygain, T2X Digital ..... 51099
M2, OR-2800PX..........
Yaesu, G-450A................
Yaesu G-550......c.ccceeureeee
Yaesu, G-800SA....
Yaesu, G-800DXA...........
Yaesu, G-1000DXA ........ $609
Yaesu, G-2800DXA ...... 51319
Yaesu G-5500
ROTOR CABLE IN STOCK!

(800) 272-3467

Proudly Serving Ham Operators Since 1978!

MASTERCARD Visit Our Website for More Great Deals:
http://www.texastowers.com




The radio YAESU...

The Dawn of a New Era
Dynamic Range 112 dB/IP3 +40 dBm

The New Premium HF/50 MHz Transceiver

FT DX S000sSeries
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Superb 3'9-Order Dynamic Range and
3rd-Order Intercept Point (IP3)

You will be pleased with the astounding 112 dB
dynamic range and superb IP3 + 40 dBm at 10
kHz separation (CW/500 Hz BW). Experience
the unmatched close-in dynamic range of 105 dB,
IP3 +36 dBm at 2 kHz separation (CW/500 Hz BW)!
(VFO-A/Main Receiver, 14 MHz, IPO-1)

M IDR (IMD Dynamic Range) / IP3 (3rd-Order Intercept Point)

Two Totally Independent Receivers - The VFO-A/Main
Receiver utilizes Super Sharp Roofing filters to give
you the highest performance and best flexibility

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

istIF

9 MHz

ROOFING
SCOPE IFOUT ' FILTER

— mﬁegp/ j’ L \ /B
5 = -

1st Local

2nd IF (DSP)

30 kHz (SSB/CW)

24 kHz (AM/FM)

psp || 1286
i L J

1st v 2nd
IFAMP [~ MCF 09— |FamPf—

2nd Local
AXOUTPUT
ANTENNA a8

SELECTOR
3rd IF (DSP)

30 kHz (SSB/CW)

24 kHz (AM/FM)

Sp
IFAMP UNIT L ]

3rdL0|:aI 40 A2

HF/50 MHz 200 W Transceiver
FT bX 5000
Station Monitor SM-5000 optional

+ 0.5ppm TCXO included
300 Hz Roofing Filter optional

455 kHz

15kHz

 iF Rp S ﬁ

2nd Local

40.455 MHz

ROOFING
FILTER

THRU

RFM\’lP/ —
1PO S

[ AtT S0 \var/ Foeot \BPF,

M Front End Block Diagram (VFO-A/B, with Dual Receivers Installed) 'stLocal | """ e

HF/50 MHz 200 W Transceiver
FT DX 5000D
Station Monitor SM-5000 included

+ 0.5ppm TCXO included
300 Hz Roofing Filter optional

HF/50 MHz 200 W Transceiver
~_ FT bxX5000MP
Station Monitor SM-5000 included

+ 0.05ppm OCXO included
300 Hz Roofing Filter included

For the latest Yaesu news, visit us on the Internet:
http://www.yaesu.com

Specifications subject to change without notice. Some accessories and/or options may be standard in certain
areas. Frequency coverage may differ in some countries. Check with your local Yaesu Dealer for specific details.

\ ! Choice of the World’s top DX’ersM

Vertex Standard US Headquarters
10900 Walker Street Cypress, CA 90630 (714) 827-7600



Nothing But Performance

The TS-590S

ES = —— =

Kenwood has essentially redefined HF performance with the TS-590S compact HF transceiver. The TS-590S RX
_ section sports IMD (intermodulation distortion) characteristics that are on par with those "top of the line"
| transceivers, not to mention having the best dynamic range in its class when handling unwanted, adjacent
off-frequency signals.*

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

v KENWOOD U.S.A. CORPORATION

E N WO O D Communications Sector Headquarters
3970 Johns Creek Court, Suite 100, Suwanee, GA 30024

) ﬁ Customer Support/Distribution

0 PO. Box 22745, 2201 East Dominguez St., Long Beach, CA 90801-5745
Listen to the Future www.kenwoodusa.com ADS#16211 Customer Support: (310) 639-4200 Fax: (310) 537-8235
TSRS

* 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.
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