Harold Kramer, WJ1B
Publisher

Steve Ford, WB8IMY
Editor

Becky R. Schoenfeld, W1BXY
Managing Editor

Larry D. Wolfgang, WR1B
Senior Assistant Technical Editor

Steve Sant Andrea, AG1YK
Assistant Editor

Rick Lindquist, WW1ME
Happenings

Bob Allison, WB1GCM
Product Review Lab Testing

Paul L. Rinaldo, W4RI
Mark J. Wilson, KIRO
Al Brogdon, W1AB
Bernie McClenny, W3UR
H. Ward Silver, NGAX
Paul Wade, W1GHZ
Jon Jones, NOJK
Rick Palm, K1CE
Joel R. Hallas, W1ZR
Barry Shackleford, W6YE
Kai Siwiak, KE4APT
Contributing Editors

Michelle Bloom, WB1ENT
Production Supervisor

Jodi Morin, KA1JPA
Asst Production Supervisor

Maty Weinberg, KB1EIB
Production Coordinator

Sue Fagan, KB1OKW
Graphic Design Supervisor

David Pingree, NINAS
Senior Technical lllustrator

Jennifer Glifort
Copy Editor

Debra Jahnke, K1DAJ
Business Services Manager
QST Advertising

Bob Inderbitzen, NQ1R
Marketing Manager

Yvette Vinci, KC1AIM
Circulation Manager

Diane Szlachetka, KB10OKV
Advertising Graphics Designer

Steve Ewald, WV1X
Field Organization Supervisor

Gail lannone
Convention Program Manager

4 March 2015

Our mission: To promote and advance the art, science, and enjoyment of Amateur Radio.

In This Issue

March 2015

Volume 99 Number 3

Technical

A Talking Frequency Counter 30
Andrew Woodfield, ZL2PD

An Atmel ATtiny85 microcontroller measures the
frequency and synthesizes the voice output in this
pocket-sized accessory that’s accurate enough for
most shack applications.

The DKGED Double Loop 34
Chris Kunze, DK6ED
Try these pairs of receiving loops for the Top Band.

The WOIH Tunable
80 Meter Dipole 38
Michael Foerster, W@IH

This dipole mechanically tunes over the entire 3.5 to 4

MHz band.

Easy Two-Band Ground Plane for
Other Band Combinations 41

Joel R. Hallas, W1ZR

The coupled resonator ground plane antenna can be
easily adapted to most band combinations.

An Off Center End Fed Dipole

for Portable Operation on 40 to

6 Meters 44

Kai Siwiak, KE4PT

This compact design rolls up and fits in a small DX
go-bag for easy travel.

Standing Wave Ratio — What Does
It Really Mean? 47

Joel R. Hallas, W1ZR

Higher SWR means more loss, but more loss can
mean lower SWR. Here’s how to make sense of this.

News and Features

itSeemstoUs 9
David Sumner, K122
Band Planning

Inside HQ 13

Harold Kramer, WJ1B
Volunteer Examiner Coordinator
(VEC) Department — Part 1

ARRL Board Holds 2015 Annual
Meeting in Connecticut 74

Rick Lindquist, WW1ME

Board fine-tunes DXCC rules and VHF and Above
contest rules, lauds departing Director.

Single Operator Portable

in the Dry Tortugas 78

Dan Passaro, AK4PX

A 3-day holiday-style operation in rare grid
EL84, Garden Key, Florida.

The Transistor — Or 25 Miles on a
Chunk of Germanium 50

George Rose, K2AH

Our series of articles reprinted from vintage issues
of QST continues, this time with a selection from the
March 1953 issue.

Product Review 54

Mark Wilson, K1IRO

Force 12 XR6 20 — 6 Meter Yagi Antenna; MFJ-1896
6 Meter Moxon Antenna; Cubex Mosquito-6 70 cm
Quad Antenna; HobbyPCB Hardrock-50 Internal
Automatic Antenna Tuner; bhi Desktop Amplified
DSP Noise Cancelling Speaker.

Teaching the Future with

Ham Radio 81

Edith Lennon, N2ZRW

Virginia’s Chesapeake Public School System
introduces Amateur Radio into its electronics
classrooms.

ARRL Teachers Institute on
Wireless Technology 83

Debra Johnson, K1DMJ

Equipping teachers for the STEM challenge.

Happenings 84
Rick Lindquist, WW1ME
President Craigie reflects upon the ARRLs Centennial
year; ARISS news; ARRL Lab receives a new
Tektronix oscilloscope; more.



Our Cover

Nathan Marvin, WA1SAZ, is our latest QST Centennial Photo Contest winner.
This striking nighttime image shows the tower, HF Hex beam, and 6 meter Yagi at
his station in Camden, Maine. Marvin is an experienced photographer and notes
that the image was the result of a 30-second exposure using a Canon EOS 6D

camera and a 15mm Sigma lens set at 6.3.

OUR ANNUAL

ANTENNA

ISSUE

Radiosport

Contest Corral 89
H.Ward Silver, NGAX

IARU HF Championship 2014 90
Nate Moreschi, NAYDU

Close races, World Radiosport Team Championships,
and great conditions — records fell!

Columns

Correspondence
The Doctor is In
Eclectic Technology............ccccccuvemrnmnriannnn
Hands-On Radio
Hints & Kinks
How’s DX?
Public Service
Technical Correspondence.............cccuuuee.
Up Front
Vintage Radio
The World Above 50 MHz..........

Digital and Mobile Editions
ARRL members can access the digital edition
via a link at www.arrl.org/qst, download our iOS
app from the iTunes Store, and download our
Android app from the Google Play Store.

Page

Departments

ARRL Member Services...
ARRL Section Managers..
ARRL VEC Volunteer Examiner

Honor Roll 46
Convention and Hamfest Calendar ...... 102
Feedback 63
Field Organization Reports.................... 104
Ham Ads 162, 163
Index of Advertisers....................... 164, 165
New Products 33,43
Officers, Division Directors, and Staff....15
QuickStats 146
Silent Keys 105
Special Event Stations.............cccccocvvvernees 99
Strays 82,103
W1AW Qualifying Runs....

Interested in Writing for QST?
www.arrl.org/qst-author-guide
e-mail: qst@arrl.org

March 2015
Volume 99 Number 3

QST (ISSN:0033-4812) is published
monthly as its official journal by the
American Radio Relay League, Inc,
225 Main Street, Newington, CT
06111-1494, USA. Periodicals postage
paid at Hartford, CT, USA and at
additional mailing offices.

POSTMASTER: Send address changes
to: QST, 225 Main St, Newington, CT
06111-1494, USA. Canada Post:
Publications Mail Agreement
#90-0901437. Canada returns to be
sent to IMEX Global Solutions, 1501
Morse Ave, Elk Grove Village, IL 60007.

US & Possessions: Membership in the
ARRL, including a 1-year subscription to
QST, is available to individuals at $39.
Licensed radio amateurs age 21 and
under and the eldest licensee in the
household may qualify for the rate of
$20. Life Membership, including a
subscription to QST is available at
$975.* Membership includes $15 per
year for subscription to QST. Member-
ship and QST cannot be separated.
Libraries and institutions, $39 per year.
Single copies $4.99.

International

To compensate for additional postage for
mailing outside the US, the following
rates apply:

Canada: Membership in the ARRL,
including a 1-year subscription to QST,
$49, payable in US funds. Life Member-
ship, including a subscription to QST is
available at $1225.* Libraries and
institutions, $49 per year.

All Other Countries: Membership in the
ARRL, including a 1-year subscription to
QST, $62, payable in US funds. Life
Membership, including a subscription to
QST, is available at $1550.* Libraries
and institutions, $62 per year.
Membership without QST is available to
the immediate family of a member living
at the same address, and to anyone
who is legally blind, for $8 per year.
Foreign remittances should be by
international postal or express money
order or bank draft negotiable in the US
and for an equivalent amount in US
funds.

Copyright © 2015 by the American
Radio Relay League Inc. Title registered
at the US Patent Office. International
copyright secured. All rights reserved.
Quedan reservados todos los derechos.
Printed in the USA.

QST®, DXCC®, VUCC®, DX Century
Club®, ARES®, Amateur Radio
Emergency Service®, and ARRL, the
national association for Amateur Radio®
are registered trademarks of the
American Radio Relay League, Inc.

The ARRL and QST in no way warrant
the products described or reviewed
herein.

QST is available to blind and physically
handicapped individuals from the Library
of Congress, National Library Service for
the Blind and Physically Handicapped.
Call 1-800-424-8567 or go to www.loc.
gov/nls/.

Indexed by Applied Science and
Technology Index, Library of Congress
Catalog Card No: 21-9421.

*Payment arrangements available.
Please write for details.

In order to ensure prompt delivery, we
ask that you periodically check the
address information on your mailing
label. If you find any inaccuracies, please
contact the Circulation Department at
circulation@arrl.org or 860-594-0200
immediately. Thank you for your assis-
tance.

Reprints and permissions:
permission@arrl.org

Details of our Online Privacy Policy
canbe found at www.arrl.org/online-
privacy-policy.

Telephone: 860-594-0200

Fax: 860-594-0259

March 2015



