


i

FREE STANDARD SHIPPING on most orders over $99! Limited-Time Off er. Details at DXEngineering.com

8:30 am to 4:30 pm ET Monday–Friday    
1230 to 2030 UTC (March-October) 
1330 to 2130 UTC (November-February) 
Tech/International: 330.572.3200 
Country Code: +1
Fax: 330.572.3279 Sale Code: 1405CTU

Major Sponsor

DX Engineering Coaxial Cable Assemblies  

Chosen for Competing Stations

DX Engineering can provide you with everything you need to stay competitive, including advice from our team of serious 
Amateur Operators and the fastest shipping in the industry.

DX Engineering Receive Preamplifier
The RPA-1 has been tested to be the best low-noise preamp 
available. It’s better than most radio front-ends, using an 
advanced push-pull design to virtually eliminate harmonic distortion. 
The preamp also has a high quiescent current to help handle strong signals 
without overloading. It covers 300 kHz-35 MHz, and off ers the best results for 
HF DXing or Contesting. 

Hi-Z Antenna Products
Hi-Z makes some of the best HF/MF receive 
systems available, and they are only available at 
DX Engineering. The components work exceptionally well in high-RF fields 
and are perfect for contesting (or if you’ve got a powerful AM broadcast 
station nearby). The compact arrays won’t take up a lot of space on your 
lot. Hi-Z off ers a complete line of Array Systems, Preamps, Filters and Transformers.

KD9SV 160/80 Meter Systems
Since the development of his groundbreaking 
160 meter preamplifier in 1987, Gary Nichols KD9SV, 
has spent the last 25 years on a quest to create the best “Top-Band” 
gear on the planet. DX Engineering carries the full line of KD9SV products, 
including preamplifiers, antenna switches, relays, Beverage systems and 
KD9SV’s unique Front-End Saver.

2X Arrays TX38 Yagi Antenna
This tri-band eight-element Yagi off ers exceptionally 
high performance on the 20/15/10 meter bands. It 
only weighs about 30 pounds and carries a 5.3 sq. ft . wind load, which 
means it can survive up to 100 mph winds. Its durability makes it ideal 
for permanent installations, but it’s still compact and light enough to be 
used during Field Day. The TX38 is so versatile in fact, that it was selected 
as the off icial tri-band antenna of WRTC-2014.

Stay competitive. Get the right parts and blazing-fast shipping. If your order is in by 10 pm Eastern and the parts are in 
stock, DX Engineering will put it on a truck the same day. Request your catalog and shop online 24 hours a day, 7 days a 
week at DXEngineering.com.

DXE Dayton Contest Txbk Ad 14.indd   1 3/28/14   3:21 PM
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100 Watt Output (30W AM), 
Optional PS-126
RX: 0.030–60.000MHz*
Digital Twin Passband Tuning
+30dBm 3rd Order Intercept Point
���������	
������������	�������������
Built-in Digital IF Filtering,  
Twin Passband Tuning with  
Selectable Width and Shape
USB Port - Allows for CI-V  
Commands, Transmit Modulation  
& Audio Receive

IC-7600 HF + 6m
����������!�"!�������#$�
RX: 0.030–60.000MHz*
2 Independent Receivers
+40 dBm 3rd Order Intercept Point
Four 32 Bit IF-DSPs  
%��'�/���#5�5#�7�8������
���������	
������������	�������������
Built-in Digital IF Filtering, 
Twin Passband Tuning with 
Selectable Width and Shape

9����;�<�����7�����=�9�>�5���#!?��
New Firmware Update!
(Visit www.icomamerica.com for details)

IC-7800 HF + 6m
����������!�"!�������#$�
RX: 0.030–60.000MHz*
Single Receive
+40 dBm 3rd Order Intercept Point
32 Bit IF-DSPs %��'�/���#5�5#� 
Converters
���������	
������������	�������������
Built-in Digital IF Filtering, 
Twin Passband Tuning with 
Selectable Width and Shape

9����;�<�����7�����=�9�>�5���#!?��
New Firmware Update!
(Visit www.icomamerica.com for details)

IC-7700 HF + 6m

your hobby. your life. your love for ham radio.
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�
July�8���14,�2014�

Contesting’s�Best�are�Coming�to�New�England!�

In July 2014 the world’s top radio 
contesters will converge on the 
Northeast United States for the 7th 
World Radiosport Team 
Championship. This will be the first 
WRTC held in the United States 
since 1996. 

Removing the variables of 
geography, power, and antennas, 
59 two-operator all-star teams will 
battle for personal and national 
pride on a world stage.  

More than just a competition, 
WRTC is an opportunity for 
competitors, referees, and visitors 
from around the world to make and 
renew friendships. 

WRTC2014 needs you 

Funding for construction 
of the 59 identical stations 
comes from the 
generosity of the 
contesting community. 
Donations via PayPal to 
donations@wrtc2014.org.

WRTC2014, Inc. is an IRS approved 501(c)(3) public charity.
�

What�is�WRTC?�
Contesting is a unique sporting 
challenge. Everyone is trying to make 
the best score they can, but inequities 
such as location, power, antennas, 
and more make it difficult to compare 
one score with another.  Held every 
four years, the World Radiosport 
Team Championship brings some of 
the world’s best operators together to 
compete on a level playing field. The 
result is an intense all-star competition 
and showcase of amateur radio 
capabilities.

Qualifying to be a competitor in 
WRTC2014 was based on contest 
scores among 55 events over a 3 year 
period. Operators who earn a coveted 
entry are truly some of the best in 
their region of the world. 

Want�to�be�involved?�
In addition to the 118 competitors and 
59 referees, there are hundreds of 
people who help make the 
competition possible. We need help 
with station setup, drivers, hosts, and 
logistics support. Be a part of 
WRTC2014 and take advantage of 
this rare opportunity to meet and learn 
from these top operators. 

If you can’t make it to New England, 
you can still participate by working the 
WRTC stations and submitting your 
log to help with the log checking. 
There will be prizes for stations that 
work all 59 teams and for working the 
most band modes. 

Participate�in�person�or�on�the�air…Plan�to�be�a�part�of�WRTC2014!
�

Feel�the�excitement�–�Watch�the�video�at�www.wrtc2014.org�
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A History of QST—TT Volume 1: Amateur Radio Technology
Edited by Ward Silver Ny ØAX
As you wander through these pages from QST and other works T
published by ARRL, you’ll discover the technical contributions 
made throughout Amateur Radio’s �rst century. Begin in the era �
of spark and continue through advances in radio electronics, signal 
propagation theory, antenna design, and the dawn of satellites and
digital communications. Includes commentary from multiple authors.

A History of QST—TT Volume 2: Advertising
By Joe Veras, K9OCOy
Do you remember your � rst radio? Trace the history of receivers,�
transmitters, antennas, and other station gear through this collection 
of QST pages. It’s a nostalgic journey, as told through the creativeT
marketing, advertising and photography of yesteryear.

* 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.

Order Both Volumes Now!

■ A History of QST—TT Volume 1:
   Amateur Radio Technology
352 pages
ARRL Order No. 0003
Only $29.95—Special Member Price (retail $34.95)

■ A History of QST—TT Volume 2: Advertising 
384 pages
ARRL Order No. 0048
Only $29.95—Special Member Price (retail $34.95)

Vol. 1

Vol. 2
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Welcome 
 
 
 
 
 
 
On behalf of the CTU Board of Directors K1DG, N9JA and K1AR and the 11 Professors of Dayton 
Contest University 2014 we are pleased you are here and we extend a warm welcome to you! 
 
This is the 23rd Contest University in eight years. Eight have been held here in Dayton, two in South 
America (Brazil), twelve in Europe (England, Germany, Finland and Italy) and one in Australia. 
 
Over 20 presentations are available here at Dayton Contest University 2014. They are the work product 
of many hours of hard effort by your Professors and the CTU staff (special thanks to K8MNJ, W3YQ, 
N9RV and K1SO). 
 
Icom America has led the way by sponsoring this event from the start in 2007. Contest University 
would not be possible without the support of Ray Novak, N9JA and Icom. DX Engineering, CQ 
Magazine, ARRL, Superbertha, Remote Ham Radio and INRAD all have contributed their help and 
guidance in making this CTU the best ever. Please support these vendors who have given back to our 
RadioSport hobby. 
 
Contest University is a platform for sharing ideas and learning new ways to enjoy Amateur Radio 
Contesting. We hope you will enjoy and share what you learn here today. 
 
Finally, while we have tried to make everything as perfect as possible for you here at CTU, this is a 
work in process for all of us. I ask for your patience as we work out any problems. Your on going 
support for CTU is critical as we move forward to more Contest University’s in the future.  
 
Always – Share, Learn, Enjoy and Encourage! 
 
Very 73! 
 
Tim Duffy K3LR 
CTU Chairman 
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2014 Dayton Contest University “CTU” – COURSE OUTLINE – 7:00 AM to 5:00 PM 
 
7:00 ALL SALON A & B – Student Registration and Contest Buffet Breakfast – ALL – 60 minutes 
8:00 ALL SALON A & B – Welcome to CTU 2014 – K3LR – ALL – 10 minutes 
8:10 ALL SALON A & B – Contesting the RIGHT Way – K5ZD – ALL 40 minutes 
 
9:00 CONTEST TOPIC SESSION #1 – attend ONE of 4 sessions – 60 minutes 
SALON A –  Contest Hints and Kinks – NØAX 
SALON B –    Receiving Antennas, What happened to the Beverages at K3LR & W3LPL – W3LPL 
SALON C/D – CW Skimmers, DX Cluster, and the Reverse Beacon Network – N6TV 
HARDING –   VHF Contesting – W5ZN 
 
10:00 ALL –  *CONTEST SNACK* – 15 minutes  
 
10:15 CONTEST TOPIC SESSION #2 – attend ONE of 4 sessions – 60 minutes 
SALON A –    Contesting 201: Making and Keeping your Score – K5ZD 
SALON B –    Propagation Trends 2014–2015 – W3LPL 
SALON C/D – All Coaxial Cables are not Created Equal – VE3EJ 
HARDING –   The Essentials of RTTY Contesting – WØYK 
 
11:20 CONTEST TOPIC SESSION #3 – attend ONE of 4 sessions – 55 minutes 
SALON A –    Contest Tips for Little Pistols – K2YWE  
SALON B –    Preparations for Multi–op Contests and Field Day – W3LPL 
SALON C/D – Using Waterfall Displays as a Contesting Advantage – N6TV 
HARDING –   Advanced RTTY Contesting – WØYK 
 
12:15 ALL SALON A & B – *CONTEST LUNCH* – ALL – 35 minutes 
 
12:50  ALL SALON A & B – 2014 Eye Ball Sprint Contest “LIVE” – K1DG – ALL – 10 minutes 
  1:00  ALL SALON A & B – WRTC2014 for “The Rest of Us” – K1DG – ALL – 15 minutes 
  1:15  ALL SALON A & B – Radio Contesting’s Future – K3LR – ALL – 20 minutes 
 
*1:45 CONTEST TOPIC SESSION by REQUEST to RERUN – 50 minutes 
*SALON A –    As determined by *vote 1 
 SALON B –    As determined by *vote 2 
*SALON C/D – As determined by *vote 3 
*HARDING –  As determined by *vote 4 
 
2:40 CONTEST OPEN DISCUSSION Q&A GROUPs Attend ONE of 4 sessions – 30 minutes 
SALON A –  Getting Started – Little Pistol Discussion Q&A – K2YWE 
SALON B –    Low Band Receive Antenna Discussion Q&A – W3LPL  
SALON C/D –  CW Skimmer, Waterfall, RBN and Contest Computers Q&A – N6TV 
HARDING –   VHF Contesting Discussion Q&A – W5ZN 
 
3:15 CONTEST OPEN DISCUSSION Q&A GROUPs Attend ONE of 4 sessions – 30 minutes 
SALON A –   Which Radio is Best for My Station? Q&A – NCØB 
SALON B –  Tower, Antenna & Feedline Maintenance & Improvements Q&A – W3LPL & VE3EJ 
SALON C/D –  Station Design Discussion Q&A – K1DG and K5ZD 
HARDING –  RTTY Contest Discussion Q&A – WØYK 
 
3:45 ALL – *CONTEST SNACK* – 15 minutes  
 
4:00 ALL SALON A & B – 2014 Contest Radio Performance – NCØB – ALL – 50 minutes 
4:50 ALL SALON A & B – 2014 CTU Survey, K1DG Eye Ball Winner – K3LR – ALL – 10 minutes 
 
* 1:45 PM CONTEST SESSION by REQUEST vote to RERUN 
CTU students will vote for 4 topics/classes that they missed and would like to have presented again –

the top 4 WANTED by vote – will RERUN in this time slot 
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Contest University Professor Bios 
 
 
Frank Donovan, W3LPL 
Frank’s contesting career began in 1959 as a 12 year old at the Providence Radio Assn., W1OP/1, 
ARRL Field Day two miles from his home in Providence, RI. Soon afterwards, he began to build a 
small contest station on 1/10 acre in a densely populated urban neighborhood. 17 year old K1LPL 
finished first place USA in the 1964 ARRL CW DX Contest low power category. Immediately after 
college, US Air Force 2nd Lieutenant Frank Donovan’s first military assignment was working with 
PVRC member W3GN and his multi-multi mentor, W4BVV. W3LPL finished first place USA single 
operator in four CQ WW CW and four ARRL CW DX contests from 1973-78. His first multi-multi 
experience was with the 1974 PJ9JT CQ WW CW team. W3LPL multi-multi teams started with a 
small entry in the 1978 CQ WW Phone DX contest. During the 1982 ARRL Phone DX Contest, two 
incredible long nights of 10 meter JA runs unexpectedly produced our first USA multi-multi win. Our 
multi-multi teams have completed nearly one million QSO’s and achieved 45 first place USA finishes 
(so far) out of 137 consecutive entries (without a single missed entry) in the CQ WW and ARRL DX 
Contests. Frank is a member of the prestigious CQ Contest Hall of Fame. 
 
Tim Duffy, K3LR 
Tim has been an active contest operator for over 40 years. He has hosted 125 different operators as 
part of the K3LR Multi-Multi DX contest efforts since 1992. Tim served on the ARRL Contest Advisory 
Committee as a member and multi-year Chairman. K3LR has been an active member of the CQ 
Contest Committee for over 20 years. Tim was the Atlantic Division Technical Achievement Award 
winner in 1998. He was moderator of the Dayton Contest Forum for 10 years and has been moderator 
of the Hamvention Antenna forum for 31 years. He is a founding member and President of the North 
Coast Contesters. K3LR serves as chairman of Contest University (8 years) and the Dayton Contest 
Dinner (22 years), chairman of the Top Band Dinner – as well as coordinator of the Contest Super 
Suite (29 years) in Dayton. He is founder and moderator of the popular RFI Reflector 
(RFI@contesting.com). He has been a guest on Ham Nation nine times. Tim was a member of Team 
USA at WRTC – four times. Tim serves on the board of directors of the World Wide Radio Operators 
Foundation (WWROF) as Vice Chairman and the Radio Club of America (RCA) as Vice President and 
a member of the RCA executive committee. Tim is President of the Mercer County Amateur Radio 
Club (W3LIF). Tim was elected to the CQ Contesting Hall of Fame in 2006. He was honored with the 
prestigious Barry Goldwater Amateur Radio service award by the RCA in 2010. K3LR is the Chief 
Marketing Officer and General Manager at DX Engineering. 
 
Doug Grant, KD1G 
Doug has been licensed since 1967. Over the years, he has managed to collect plaques for first-place 
scores in single-op, single-op assisted, multi-single, multi-2 and multi-multi categories from his own 
station and numerous host stations. In addition, he was a competitor in 5 WRTC events, winning one 
gold and two bronze medals. 
Doug is past president of the Yankee Clipper Contest Club, past member and Chairman of the ARRL 
Contest Advisory Committee, member of the CQWW Contest Committee and has chaired the Dayton 
Hamvention Contest Forum for over 10 years. He is Director of Contest University and the World 
Wide Radio Operators Foundation, and Chairman of the WRTC2014 Organizing Committee. 
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Joel Harrison, W5ZN 
Joel was first licensed as WN5IGF in 1972. His first contest was the old ARRL CD Party in 1973. His 
interests later turned to VHF contesting, finally breaking into the top 10 in the ARRL June VHF contest 
in 1993. In June 1996 he won first place in the single op category setting a new world record under 
the call sign WB5IGF. In 1998 he returned to the June contest as W5ZN, once again winning first 
place and breaking his previous 1996 record. In 2001 he won first place single op in the ARRL UHF 
Contest and in 2011 the W5ZN team won first place in the Limited Multiop category of the ARRL June 
VHF Contest. W5ZN was a team member of the record setting WA8WZG contest team in 1999 and 
2000 and the K1WHS team that finished first in the multiop category of the 2010 ARRL September 
VHF contest outing multi-year winner W2SZ. W5ZN is also active in HF contests. In the 2006 ARRL 
DX Contest he set a new 80 meter CW record for the W5 call area that held until 2009. In 2011 he 
reclaimed that record that still holds today. Joel holds 10 band DXCC and 11 band VUCC, is an A-1 
Operator and served as ARRL President from 2006 until 2010 when he retired from ARRL elected 
service after 27 years. 
 
Ed Muns, WØYK 
Ed, WØYK, entered CW and SSB DX contests initially in the early 1970s as a way to work new 
band/mode-countries for DXCC. His interest rapidly evolved from DXing to contesting as his early 
learning came from multi-multi experience at KØRF. Today, CW and RTTY contesting dominate Ed's 
operating time. His local contest club, the Northern California Contest Club (NCCC), mounted an 
effort for the club competition gavel first offered in the 2004 ARRL RTTY Round-Up where Ed 
reluctantly (kicking and screaming) learned how to setup RTTY and ultimately won the Pacific Division 
SOHP plaque. He ironically enjoyed that induction into RTTY so much that he now includes all the 
major RTTY contests in his contesting schedule. With his P49X call sign, Ed holds the world SOHP 
record in ARRL RTTY Round-Up, having broken the record seven times, and the world SOHP record 
in CQ WPX RTTY, having broken that record seven times and set a world SOHP record in the 2010 
CQ WW RTTY. Ed is the contest manager for the NCJ NA RTTY Sprint and the contest director for 
the two CQ RTTY contests, CQ WW RTTY and CQ WPX RTTY. He and Don, AA5AU, sponsor the 
Ten-Meter RTTY Contest which they initiated in December 2011 with nearly 700 logs submitted. This 
is his seventh year at CTU delivering the two RTTY presentations and Q&A. 
 
Rob Sherwood, NCØB 
Ham radio began for me in 1961 in Cincinnati, Ohio, as both a novice and general-class operator. 
After graduating college in 1969 with a degree in physics, I moved to Denver and worked for KOA 
radio as an engineer until 1987. While at KOA, I maintained their 50 KW AM and FM transmitters, 
microwave links and studio equipment.  
1974 saw the beginning of Sherwood Engineering, offering roofing filters and upgrade kits for the 
Drake R-4C. In 1976 I started measuring receiver performance on dozens of radios, since reviews in 
QST did not correlate with actual on-air observations at crunch time in CW contests. In 1977 Ham 
Radio Magazine published the first of several of my articles on receiver problems and cures, vertical 
antenna ground systems and mobile antenna efficiency. Those articles are available on my web site 
as PDF files. While originally in printed form, my receiver test data is now web based with over 100 
transceivers and receivers included at www.nc0b.com. 
In the 80s I was invited to be a forum speaker at the Dayton Hamvention on several occasions, 
discussing both receiver and antenna performance issues. In 2004 I returned to the Dayton Contest 
Forum, giving a talk on the status of receivers both old and new, with special emphasis on the Orion 
and the Icom 7800. In 2007 the Drake Forum had me present a talk on the pros and cons of the new 



xi

batch of DSP transceivers. As with many areas of life, new is not always better. In 2009 I made a 
presentation at the Dayton Hamvention Antenna Forum on ground systems for vertical antennas.  
Speaking invitations at ham events have included WØDXCC, W9DXCC, W4DXCC, YCCC, New 
Orleans, Austin and Huntsville hamfests. Locally around Colorado I have discussed receiver 
performance at the Boulder Amateur Radio, Northern Colorado Amateur Radio and the Colorado 
QRP clubs.  
2014 will be my seventh year to have the privilege of making the wrap-up presentation at Contest 
University. CTU is an all day seminar with dozens of presentations on Thursday before the Dayton 
Hamvention.  
Eight years ago my XYL encouraged me to build my dream contest station on 10 acres east of Ft. 
Collins, Colorado. This has made it possible to evaluate all the top transceivers in major contests in a 
real-world environment that can never be duplicated in a laboratory.  
This rural setting has allowed me to focus my interest on effective antennas. Six towers support a 
myriad of monoband yagis and wire antennas from 160 – 2 meters. Ham radio has been a wonderful 
hobby where we can all share our experiences.  
 
Ward Silver, NØAX 
Ward has been an active contester since before receiving his Novice license in 1972, participating 
with his high school club friends as WAØWBJ and WBØDQI. He credits contesting and later DXing as 
guiding his early interests in ham radio and propelling him to a career in electrical engineering. Ward 
is the Lead Editor of the ARRL Handbook and the ARRL Antenna Book. He also serves as a 
Contributing Editor to the ARRL Publications Department, writes the popular monthly QST column 
“Hands-On Radio,” and consults on a variety of projects and programs in the ARRL Contest Branch. 
He is a founder of the World Radiosport Team Championships and is a member of the YASME 
Foundation Board of Directors. Ward is the author of all three ARRL License Manuals and the Q&A 
Study Guides and you will find his byline in the popular Wiley “for Dummies” series; Ham Radio for 
Dummies - now in its second edition, Two-Way Radios and Scanners for Dummies, and 
Circuitbuilding Do-It-Yourself for Dummies. He just published a ham radio detective novelette, Ray 
Tracy - Zone of Iniquity. Outside of ham radio, Ward plays the mandolin, dabbles in digital 
photography, and enjoys camping, canoeing, kayaking, and Ultimate Frisbee. 
 
John Sluymer, VE3EJ  

 First licensed February 1972 as VE3AKG. 
 Calls held: VE3AKG (1972 – 1979), PA9YI (1973), VE6OU (1979 – Present), VE3OZU (1985-

1990), VE3EJ (1990 – Present), 8P9EJ (1998), VP8DEJ (2002), VP2EEJ (2004), VC3J (2006, 
2007). 

 Contest participant at K3LR, KC1XX, A61AJ, HC8N, WP2Z 
 DX Pedition team member: VP8THU (South Sandwich, 2002), VP8GEO (South Georgia, 

2002), FT5XO (Kerguelin, 2005) and VP8ORK (South Orkney 2011). 
 Canadian team leader at WRTC 1996 (4th place as K6P), WRTC 2000(11th place as S581I), 

WRTC 2002 (6th place as OJ5A), WRTC 2006 (First place as PT5M) and WRTC 2010 (22nd 
place as R34C). WRTC partner VE7ZO (VE3IY) on all 5 occasions. Will join K9VV (NP2X) as 
team mate at WRTC 2014. 

 CQ contest hall of fame – May 2011 
 CW Ops member since 2010 
 FOC member since 2011  
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Randy Thompson, K5ZD 
Randy Thompson, K5ZD, has been licensed and active in contesting since 1973 at age 13. He is an 
accomplished contester, having multiple single-operator wins in the ARRL Sweepstakes, CQ World 
Wide DX Contest, and the CQ WPX Contest, among others. Randy is a past editor of the National 
Contest Journal (a post he has held three separate times) and a co-founder of the eHam.net website. 
Randy was the Director of the CQ WPX Contest from 2008 until 2012, and is currently the Director of 
the CQ World Wide DX Contest. He is a member of the CQ Magazine Contest Hall of Fame. He has 
competed in five World Radiosport Team Championships and is a member of the organizing 
committee for WRTC2014. When not in front of a radio, Randy is in technical sales for an Internet 
software company. 
 
Robert A. Wilson, N6TV 
N6TV aka “TV Bob” is an active CW contester and Win-Test supporter. Licensed for over 40 years, 
Bob competed at the World Radiosport Team Championship (WRTC) in San Francisco (1996), 
Slovenia (2000), and Moscow (2010). He earned numerous Top Ten finishes in the CW NA Sprints 
from his home station in Silicon Valley, a small suburban lot with a single tower loaded with 
monobanders. Bob was an early adopter of the Perseus SDR and CW Skimmer, and has recently 
been analyzing signal reports using data from the Reverse Beacon Network (RBN). He volunteers to 
support Win-Test users via the Win-Test Reflector, and also helps update the documentation. He was 
an original member of K2KW’s “Team Vertical” group (6Y4A, 4M7X), and has been a member of the 
multi-op teams at HC8N, K3LR, and W7RN. Bob finished in First Place in the 2013 ARRL CW 
Sweepstakes Contest, operating at W7RN. 
 
Dan Zeitlin, K2YWE 
Dan was first licensed in 1956, in White Plains, NY. Until 1995 K2YWE operated CW mostly with very 
little contesting. When Dan attended the 1995 Field Day with W3LPL, K3MM, and K3RA he got 
“hooked” on contesting and joined PVRC, even getting a few years education at the W3LPL Multi 
Multi. K2YWE has been doing contesting from home ever since, occasionally operating at other multi 
op stations too. Dan has a modest 100W home station and continues to learn from good Ops. He has 
enjoyed moderate success and has some top 10 (up to 2nd) US and World finishes along with some 
Regional first place awards. 
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2014 CONTESTING RELATED EVENTS 
 
May 14 – Wednesday night – Contest Super Suite at the Crowne Plaza opens for the first of 4 nights 
at 7 PM in the Harding, Harrison and McKinley Ballrooms. Hosted by Contest University 2014. CTU 
2014 Registration is from 8 PM to 10 PM. 10:30 PM Pizza Party sponsored by Contest University 
2014 http://contestsupersuite.com 
 
May 15 – Thursday all day – Dayton Contest University 2014 at the Crowne Plaza – 2nd floor. CTU 
Registration opens at 7 AM. Must sign up in advance – http://www.contestuniversity.com 
 
May 15 – Thursday night – 7 PM Contest Super Suite at the Crowne Plaza hosted by The Mad River 
Radio Club (MRRC), Frankford Radio Club (FRC) and North Coast Contesters (NCC). 10:30 PM 
QSL Wings and Pizza Party in the Harding, Harrison and McKinley Ballrooms sponsored by K8CC, 
K3WW and K3LR. http://www.contestsupersuite.com 
 
May 15 – Thursday night – 1st Annual RTTY Contest Dinner at the Crowne Plaza – Presidential 
Ballroom. Speaker is Larry Gauthier, K8UT. 7:15 PM – Tickets in advance from 
http://rttycontestdinner.com 
 
May 16 – Friday – Antenna Forum at HARA Arena 
2:30 p.m. – 4:45 p.m. Room 1 Moderator: Tim Duffy, K3LR 
“The Loop Fed Array Yagi” by Justin Johnson, GØKSC 
“Building Antennas at the K9CT Station” by Craig Thompson, K9CT 
“High Impedance Low Frequency Receiving Arrays” by Lee Strahan, K7TJR 
“The Shared Apex Loop Array” by Mark Bauman, P.E., KB7GF  
 
May 16 – Friday night – 7 PM Contest Super Suite at the Crowne Plaza hosted by The Mad River 
Radio Club (MRRC), Frankford Radio Club (FRC) and North Coast Contesters (NCC). 10:30 PM 
“Spurious Emission Band” Live in the Harding, Harrison and McKinley Ballrooms. 11 PM Pizza Party 
sponsored by the Potomac Valley Radio Club (PVRC). http://contestsupersuite.com.  
 
May 16 – Friday night – 24th Annual Top Band Dinner at the Crowne Plaza – Presidential Ballroom. 
Speaker is Craig Thompson, K9CT. 7:30 PM – Tickets in advance from http://topbanddinner.com  
 
May 17 – Saturday – Contest Forum at HARA Arena 
12:30 p.m. – 2:30 p.m. Room 1 Moderator: Doug Grant, K1DG 
"Introducing N1MM Logger PLUS – The Next Generation" by Tom Wagner, N1MM & Larry Gauthier, 
K8UT 
"Technologies for Making Contest Station’s Wireless" by Craig Thompson, K9CT 
"Remote Contesting via the Web" by Ray Higgins, W2RE 
"2O1R – A New Way to do Multi–single" by Paul Young K1XM 
 
May 17 – Saturday evening – 22nd Annual Dayton Contest Dinner hosted by North Coast 
Contesters at the Crowne Plaza Presidential Ballroom. Dinner Speaker is Doug Grant, K1DG. Space 
is limited. Details and tickets in advance are available at http://www.contestdinner.com 
 
May 17 – Saturday night – 7 PM Contest Super Suite at the Crowne Plaza hosted by The Mad River 
Radio Club (MRRC), Frankford Radio Club (FRC) and North Coast Contesters (NCC), Harding, 
Harrison and McKinley Ballrooms with a 11 PM Pizza Party sponsored by the Yankee Clipper 
Contest Club (YCCC). http://contestsupersuite.com  
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Contester’s Code of Ethics 
 

 I will learn and obey the rules of any contest I enter, 
including the rules of my entry category 

 
 I will obey the rules for amateur radio in my country. 

 
 I will not modify my log after the contest by using 

additional data sources to correct callsign/exchange errors. 
 
 I will accept the judging and scoring decisions of the 

contest sponsor as final. 
 
 I will adhere to the DX Code of Conduct in my operating 

style. 
 
 I will yield my frequency to any emergency 

communications activity. 
 
 I will operate my transmitter with sufficient signal quality 

to minimize interference to others. 
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Glossary – by Patrick Barkey, N9RV 

10-minute rule 
The 10 minute rule restricts band changes for some multi-operator categories for certain contests. The 
implementation of the rule depends on the contest – in some cases it has been replaced by a band change 
rule. The rule was designed to prevent the interleaving of QSO's on different bands for "single" transmitter 
categories by stations which actually have multiple transmitters on different bands.  
Categories: contest specific concept, operating classification, 
See Also: Band change rule, MS, M2, rubber clocking 

175 mile radius 
A geographic requirement for groups of stations jointly submitting their scores as part of the club 
competition in ARRL contests. In the “unlimited” category of club competition, stations submitting their 
scores as part of a club for the club competition must either be within a single ARRL section, or within a 
175 mile radius of a centroid, to be eligible to contribute their score to the club total. 
Categories: contest specific concept, log checking and reporting 
See Also: 

3830 
The frequency on the 75 meter band where stations congregate at the end of a contest to exchange scores 
informally. In actual practice, most of this now takes place on internet. The listserv, or reflector, where 
much of this takes place is called the 3830 reflector. It is hosted by contesting.com. A separate site, 
3830scores.com, has comprehensive summaries of (unverified) contest scores reported by participants. 
Categories: log checking and reporting 
See Also: 

4-square 
An increasingly common array of four vertical antennas arranged in a square that is electronically steered 
in four, switchable directions using torroidal or coaxial delay lines. Once used mostly as transmit antennas, 
particularly on lower frequencies where Yagis are not practicable, these arrays are also becoming common 
as receive antennas. 4-square controllers, which perform the switching, are both homebrew and 
commercially available. 
Categories: station hardware 
See Also: Receive antennas 

ADIF 
Amateur Data Interchange Format. A transport format for contest logs used for importing/exporting files 
between different logging software and other programs. Similar in function to Cabrillo.  
Categories: operating software/hardware 
See Also: 

AFSK 
Audio Frequency Shift Keying is a RTTY mode where two audio tones are fed into the Mic or auxiliary 
audio input to the SSB transmitter to create the two RTTY RF frequencies. 
Categories: general 
See Also: 
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Assisted 
Assisted is an "overlay" category that is interpreted in most contests as meaning that use of spotting 
information delivered from internet or packet radio based networks which give real-time information on 
frequencies and call signs of stations in the contest is allowed. It is a single operator overlay – most multi-
operator categories already allow spotting assistance. 
Categories: operating classification 
See Also: SOA 

Band change rule 
A rule which restricts band changes for certain multi-operator categories in some contests. A band change 
rule says that a station can, say, only make 8 band changes per hour. Note that moving to a band to work 
something, and then returning counts as two band changes. 
Categories: contest specific concept 
See Also: 10-minute rule, MS, M2 

Band Decoder 
A band decoder either operates through hardware or software to switch station hardware (e.g., antennas, 
filters) based upon the band selection of the radio. They are a fundamental part of most top tier stations. 
Categories: station hardware 
See Also: 

Band Edge 
The band edge generally refers to the lowest (or highest) frequency in the band where one can legally 
operate within the limits of his/her license. For US operators, for example, this would be approximately 
21200.4, say, for 15 (USB), but would be about 7127 or so for 40 (LSB). The reverse is true for the upper 
band edge – e.g., on USB on 15 meters the practical limit for transmit frequency is approximately 21448. 
The lower band edge is sometimes desirable for US operators who are running since QRM from other W 
stations can only be on one side of your signal. 
Categories: operating technique, ethics, 
See Also: 

Band Map 
A graphical, real time display of stations arranged by frequency presented by most popular contest 
software. The map is either populated by telnet/packet spots from clusters and skimmers, and/or may be 
filled in using data entered by the user. Most software allows users to then click on stations on the map to 
be taken directly to the frequency the station is reported to be on. Stations listed on the map are color 
coded – with new multipliers distinctly noted. (Stations previously worked may not be listed at all). The 
accuracy of these maps is only as good as the data used to construct it – errors in call signs are frequently 
encountered. Use of band maps (or packet/telnet and skimmer spots) are not permitted for Single Operator 
Unassisted categories.  
Categories: operating software/hardware 
See Also: 

Beacon 
Fixed, automated transmitters which transmit signals (typically CW) continuously to allow operators to 
check propagation. These transmitters are located around the globe and on HF are mostly found on bands 
such as 10 meters above 28.1 MHz They typically use low power and omni-directional antennas. It can be 
good operating strategy to tune to these stations during contests to learn when propagation might support 
QSO’s even if activity and thus stations in the contest are not heard 
Categories: operating techniques 
See Also: RBN 
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Bip/Bop 
A hardware switching arrangement for stacked Yagis or other all driven antenna arrays that allows the 
operator to select both in phase (BIP) or both out of phase (BOP) operation. The latter can be dramatically 
better for very high angles of radiation. 
Categories: station hardware 
See Also:  Stack, Yagi  

Blind skimmer 
A mode of operation for a CW skimmer that disables the decoding of call signs as well as the integration 
with internet spots. In this blind mode, the operator only sees (potentially) a waterfall display showing 
recent historical activity across the band as with a panadaptor. Blind mode is legal for single operator, 
unassisted entrants in most major contests. 
Categories: contesting hardware/software 
See Also:  skimmer, panadapater, spots, SOAB, SOA 

Breakdown 
The disaggregation of one's contest score into QSO's and multipliers worked, usually separately tallied for 
each band (or even additionally, for each hour). 
Categories: log checking and reporting 
See Also: 

Bust 
A bust is a QSO that is incorrect in some way – the call sign or exchange was inaccurately recorded. May 
also refer to spots which are incorrect. 
Categories: log checking and reporting, ethics, 
See Also: Spot 

Cabrillo 
Cabrillo is a very flexible and generalized computer file format that is supported for score reporting by all 
modern contest software. Most contests have moved to require that electronic log submissions provide 
contest logs in this format. In most cases contest software will do this automatically. 
Categories: log checking and reporting 
See Also: 

Check 
A two digit number that corresponds to the first year that you obtained your ham radio license. The check 
is part of the exchange in the ARRL SS contest. Multi-operator stations use the same check regardless of 
who is. 
Categories: contest specific concept 
See Also: Exchange 

Checklog 
A category for log submissions which removes the entrant from any competition or score listing. Instead, 
the log information is submitted solely for log checking purposes by the contest sponsor. 
Categories: operating classification 
See Also: 

Claimed Score 
The contest score that is computed before any deductions for incorrectly logged information (conducted 
after the contestant submits the log to the contest sponsor) take place. 
Categories: log checking and reporting 
See Also:
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Cty.dat 
Cty.dat, or sometimes wl_cty.dat, also known as a "country file." is the computer file containing the 
lookup information that translates prefixes of call signs into country and/or zone multipliers. Software 
would use this file, say, to tell you that N9RV counts as a W, and is in CQ zone 4 (or ITU zone 6). Since 
worldwide prefixes are frequently in a state of flux, an up-to-date country file is always desirable. More 
recent country files also contain data that may help determine a station’s zone. Such information can be 
inaccurate and in all cases operators should gather such information from the contest exchanges 
themselves. 
Categories: operating software/hardware 
See Also: Mult, Exchange 

Deadline 
The latest day that logs can be submitted to the contest sponsor to be included in the competition. 
Categories: log checking and reporting 
See Also: 

Digital Voice Keyer 
Hardware which digitally records one’s voice for CQ’s, contest exchanges and other frequently spoken 
information. The recording is played back using keystrokes defined by software (or by pushing a button for 
a standalone box), thus saving the operator the fatigue of doing it manually. Most modern software uses 
computer sound cards for this purpose. Older software used specially designed cards (e.g., the DVP by 
K1EA, the W9XT card) or even a standalone box.  
Categories: operating software/hardware 
See Also: 

DQ  
Disqualification (DQ) is the disallowal of a contest entry by the sponsor of the contest, for serious rule 
violations. DQ is a serious step, which can have ramifications for WRTC eligibility and participation in 
future contests. 
Categories: log checking and reporting 
See Also:  red card, yellow card 

Dual-CQ 
Dual-CQing (or dueling CQ’s) is supported by some contest software in a SO2R environment, where a CQ 
is called alternatively on each radio (typically on separate bands). It adds complexity, but can increase your 
transmitted presence in a  
Categories: operating technique, operating software/hardware, 
See Also: 

Dummy CQ 
A dummy CQ is a CQ sent out by a SO2R station as a means of holding a frequency (e.g., discouraging 
others who might start CQing themselves). Although it sounds just like any ordinary CQ, in a dummy CQ 
scenario the SO2R station is not prepared to answer responding stations until his/her QSO on the other 
radio is completed. 
Categories: operating technique, operating software/hardware, 
See Also: 

Dupe 
A dupe is a second contact with a station that does not count for additional points. Most contest software 
will inform you whether or not a station is a "dupe" so you don't waste time working it. 
Categories: log checking and reporting 
See Also:
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ESM mode 
Enter Sends Message mode. A concept for logging software that uses the Enter key on the keyboard to 
accomplish multiple tasks, depending on the context. While this is implemented differently in specific 
software, the general concept allows the user to press the Enter key at different stages to, say, start a CQ 
message, respond to a call by sending the exchange, or send one’s own call, depending on the context in 
which the key is pressed. If a program does not enable ESM mode, then pressing a specific key always 
produces the same result. 
Categories: operating software/hardware 
See Also: 

Exchange 
The information that is passed between stations in a contest (in addition to the call sign). In the CQ WW, 
for example, the exchange is RST and the two digit CQ zone number. 
Categories: contest specific concept, operating software/hardware, 
See Also: 

Firmware 
Computer code that controls a device. The code is generally resident in a chip, and can be updated using 
whatever communications protocols are set up for this purpose. Many contesting devices are now 
microprocessor controlled, and the ability to update firmware (generally made available by the 
manufacturer but sometimes customizable by the user) can greatly add to the capabilities and functionality 
of the device. The Elecraft K3 transceiver, for example, has a rich and vibrant community developing new 
firmware to improve its operation. 
Categories: station hardware 
See Also: 

Flutter 
A propagation phenomenon that is characterized by very rapid QSB (fading signal strength), often 
accompanied by Doppler shift in frequency, which can produce a warbling tone on CW. Signals displaying 
flutter are most often associated with paths that travel close to or through the auroral zones around each 
pole of the globe, but during periods of high auroral disturbances flutter can affect almost all signals. For 
this reason the presence of flutter on a signal gives a useful clue for the call sign of a (possibly weak) 
station. 
Categories: general, operating technique 
See Also: 

FSK 
Frequency Shift Keying is a RTTY mode where the transmitter is keyed directly, similar to CW. 
Categories: general 
See Also: 

Gab 
Gab is a feature of many contest software packages that allows computers setup at different operating 
positions in a multi-operator station to send and receive messages at the keyboard to/from each other. 
Categories: operating software/hardware 
See Also: 

Gab file 
Gab file is the record of gab messages recorded by the software during the contest. 
Categories: operating software/hardware 
See Also: 
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Gas 
A derogatory term that refers to running more transmitter power than is allowed by the terms of your radio 
license. Some contests (e.g., the CQ WW) limit transmitter power to a maximum of 1500W output no 
matter what the rules for one's country say. 
Categories: ethics 
See Also: 

Golden Log 
A log which survives the contest sponsor’s log checking process with zero errors and no change to its 
claimed score. A golden log is the mark of a careful and skillful operator. 
Categories: log checking and reporting 
See Also: 

Gray Line 
The gray line, or daylight/darkness terminator, is a constantly moving circle around the earth where a 
daylight/darkness transition is taking place. When this circle is over your QTH, potentially enhanced 
propagation along the terminator is possible, especially on lower frequencies. The timing and potential for 
gray line propagation depend on a number of predictable (season of the year) and unpredictable (solar 
conditions) factors. Gray line QSO’s can produce new multipliers and/or memorable contest experiences. 
Categories: general, operating technique 
See Also: long path 

Grid Square 

An alphanumeric geographical coordinate system, based on the Maidenhead Locator System developed by 
VHF enthusiasts in 1980, in which the entire globe is divided into equal-sized rectangles which are 
denoted by alphanumeric codes. E.g., the four digit grid square for N9RV (western Montana) is DN36. 
Four (or more) digit grid squares have found increasing popularity as contest exchanges, particularly for 
VHF contests, as they offer both an increased challenge for successfully completing contest QSOs with 
accuracy, as well as giving universal location information for all countries/states.  
Categories: contest specific concept 
See Also: exchange, http://en.wikipedia.org/wiki/Maidenhead_Locator_System 

Great Circle 
The bearing between two points on the globe which minimizes the physical distance is known as a great 
circle bearing. Thus the great circle bearing for working, say, India from the central U.S. is approximately 
due north. Great circle bearings can vary considerably from what might be suggested from the Mercator 
projection maps posted in most grade schools. During most openings on HF, great circle bearings are 
optimal for directional antennas. Long path (180 degrees different) or skew path (aiming towards the 
equator) are less frequent, but sometimes better, strategies for aiming antennas. 
Categories: general 
See Also: 

K3 
A popular HF transceiver available from Elecraft that is used by many contesters. 
Categories: station hardware 
See Also:  
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LCR 
An acronym for Log Checking Report. A report from the contest sponsor to each individual competitor 
that details the scoring adjustments to their submitted contest log, reflecting dupes, busted calls, NIL’s and 
other errors. The LCR is very useful as a means of improving your accuracy in future contests.  
Categories: general, ethics, 
See Also: bust, dupe, NIL 

Lid 
A lid, generally, is someone whose operating behavior shows a lack of awareness, competence or 
consideration for other amateurs. 
Categories: general, ethics, 
See Also: 

Lockout 
A means of preventing two transmitters from keying or transmitting simultaneously. A hardware lockout 
accomplishes this task by inhibiting the transmit/key line on the different radios with a lockout circuit. A 
software lockout does the same thing using software. This prevents the station from violating the rules of 
the contest. E.g., it could prevent a multi/multi station from having more than one transmitted signal on the 
same band, or it might prevent a single operator station from transmitting simultaneously on multiple 
bands. 
Categories: operating software/hardware, ethics 
See Also: 

Long Path 
A situation where HF propagation exists between two stations in the inverse direction of the great circle 
heading. “Beaming long path” means pointing your antenna 180 degrees different from the “short path,” or 
great circle heading, for a particular station. Long path propagation, for example, might allow a North 
Carolina station to work a station in Hong Kong on 10 meters in the morning by beaming southeast. 
Depending on the season of the year and the propagation on any particular day, this can be an extremely 
effective event in a DX contest, allowing for long distance QSOs not possible during short path openings. 
Gray line QSOs, for instance, are frequently long path. Learning and checking the long path openings, in 
terms of times, bands and geographies, from your QTH can be very valuable for increasing your 
multipliers and contest scores in DX contests. 
Categories: general, operating technique 
See Also: gray line, skew path 

M2 
Shorthand for the multi-operator, two-transmitter category offered in some contests. This is a relatively 
new category that was intended to allow greater flexibility that older single transmitter categories, but with 
less hardware requirements than the open ended multi transmitter category. 
Categories: operating classification 
See Also: MS, MM 

Master.dta 
The master.dta, or "master database" file is a collection of so-called "known good calls" – e.g., call signs of 
stations that have been worked in previous contests. It can be used as an operating aid with most contest 
software to suggest complete calls when only partial information is copied over the air. 
Categories: operating software/hardware 
See Also: 
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MM 
The multi-operator, multi-transmitter category involves an unlimited number of operators and transmitters, 
with only one transmitted signal allowed per band. 
Categories: operating classification 
See Also: M2, MS 

Moving Multipliers 
An operating technique where one asks over the air for a station who is a multiplier (e.g., a new country, 
state or section) to move (QSY) to a different band so that an additional multiplier can be added to one’s 
score. To be done successfully, there must be propagation between the stations on the new band, and the 
asking station must be able to move quickly. It is not good contest etiquette to ask a CQ-ing station with a 
pileup to move bands, but even rare DX that comes back to your own CQ’s is fair game for this technique. 
For contests like SS and WPX that only count multipliers once (instead of once per band) this does not 
apply. 
Categories: operating technique 
See Also: 

MS 
The multi-operator, single-transmitter category found in many contests has evolved to have different 
definitions in individual contests. Once understood as a "one transmitted signal" category, its exceptions 
and specific band change rules make it among the most complex, yet most popular, categories. 
Categories: operating classification 
See Also: 10-minute rule, band change rule 

Mult 
Most, but not all, contests compute the final score as the product of (i) QSO points and (ii) a tally of zones, 
countries, prefixes or other unique characteristics. Since they impact the score multiplicatively, this second 
item is called the multiplier. For example, in the SS contest, the multiplier is the number of unique ARRL 
sections worked (maximum of 80). Thus when a new (e.g., unique) section is worked, it has a greater 
impact on the final  
Categories: contest specific concept, operating technique, 
See Also: 

Mult station 
The station in a multi-transmitter environment that is working only mulitpliers – new countries, zones, or 
prefixes, depending on the contest. This usually entails tuning and answering others who are calling CQ. 
Categories: contest specific concept 
See Also: S&P, Run station 

Multiplier 

See the discussion under mult above. 

Multiplier Bell 
A frequently used motivational device for multioperator contests. The sound of a bell going off in a room 
of operators when a new multiplier is worked by one of them manning different radios is familiar to many 
successful multi-operator stations. 
Categories: operating technique 
See Also: 
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NIL 
Not-in-log. A deduction made by the contest sponsor that refers to the situation where a contact claimed by 
one station is not confirmed by a record in the second station's log. In most cases an NIL results for you 
when there is nothing even "close" to your call in the other station's log at the time you claimed the 
contact. 
Categories: log checking and reporting 
See Also: 

Off-by-1 
A "one off" call is a call that differs by one character – W9RV, N7RV, and N9RE are all one off calls for 
N9RV. 
Categories: log checking and reporting 
See Also: SCP 

Off-time 
Off-time is the amount of time during the contest period that a station is off the air – no listening or 
transmitting taking place. Some contests (e.g., Worked All Europe, ARRL SS) require that single operator 
entrants take a minimum amount of off time. Off time lengths are usually restricted to a minimum block 
size (30 minutes in SS, for example). 
Categories: contest specific concept, operating technique, 
See Also: Rubber clocking 

Packet 
Packet originally referred to packet radio spotting networks, which were an application of (typically) VHF 
packet radio networks that were created in the late 1980’s as a means of exchanging real-time spot 
information during contests. The rise of high speed internet since that time has caused almost all of these 
networks to migrate to the net, greatly increasing their speed and scope. Although no real connection to 
packet radio networks still exists, the term “packet” has survived, referring to spotting networks in general 
Categories: operating software/hardware, operating technique 
See Also: spot 

Panadaptor 
A band scope that displays signals on a band visually, usually as a line or area graph, allowing for a view 
of activity across an entire band at once. The display show signal strength on the vertical axis and 
frequency on the horizontal, and is sometimes combined with a waterfall display which presents a brief 
historical view of activity on a frequency instead of an instantaneous view. This can be a standalone piece 
of hardware, integrated into a radio, or software produced by a product like a skimmer. 
Categories: contesting hardware/software 
See Also:  skimmer 

Partial 
Partial calls are bits and pieces of full call signs. They contain valuable information but cannot be logged 
until they are complete. 
Categories: operating software/hardware, operating technique, 
See Also: SCP, Super Check 

Pass 
Passing is an action where a station worked on one band is requested to QSY to a second band, typically in 
order to obtain additional multiplier credit. Proper contest etiquette holds that only stations who respond to 
your CQ can be passed – it is not good manners to ask a station who has established his or her own running 
frequency to QSY to another band. 
Categories: operating technique, operating software/hardware, 
See Also: 
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Penalty 
Penalties are additional deductions made for unverified or inaccurate information submitted as part of one's 
claimed score. For example, a NIL in the ARRL SS contest results in the loss of the claimed QSO as well 
as an additional penalty QSO deducted. Penalties and other score reductions are incurred by all contest 
competitors, both new and experienced, and are generally nothing to be ashamed or fearful of. Part of 
contest competition is acquiring operating habits that minimize these deductions. 
Categories: log checking and reporting 
See Also: 

Pileup 
Multiple stations calling a CQing station at the same time. Modest pileups are concentrated on a single 
frequency. Rare DX might result in a pileup that is spread out across multiple frequencies. The skill of 
picking calls out of a pileup, or alternatively, successfully breaking through a pileup to get a CQing station 
to respond to your call, is a critical contest skill. 
Categories: operating technique 
See Also: 

Poach 
Poaching is when a third station strays onto the frequency of a station who is running in order to make 
contact with one of the responding stations. If N9RV is running stations on 14024, say, and you attempt to 
call one of the stations that he has just worked, you are poaching. As the term implies, this is aggressive 
and unethical contest 
Categories: operating technique, operating software/hardware, ethics 
See Also: 

Point and shoot 
Also known as point and click. A refinement of the search and pounce operating method which is 
supported by most major logging software programs. With this method, the operator clicks on calls 
presented in a window on the monitor, so that the frequency of the radio is immediately changed to the 
frequency of the call which is listed. Thus one may quickly hop around the band, each time landing on the 
frequency of a CQing station who can be called. The technique is only allowed for operating categories 
which allow access to packet/internet spotting networks. The technique, while very attractive, has two 
major difficulties: (i) calls which are spotted may be incorrect – unless one independently verifies the call 
one runs a very high risk of incurring penalties for busted QSOs, and (ii) when dozens or hundreds of 
stations in a contest use this technique simultaneously, it results in big pileups calling on exactly the same 
frequency, which are hard for CQing stations to disentangle.  
Categories: operating technique, operating hardware/software 
See Also: S&P, spot, bust, skimmer 

Points per q 
The number of QSO points that any particular contest contact contributes. In some contests, for example 
the NA Sprint or ARRL SS, the points per QSO is constant. Most DX contests employ points per q rules 
that give more credit for contacts outside your continent. Some give zero points for contacts within your 
own country. 
Categories: contest specific concept, operating technique, 
See Also: 

Prec 
Part of the exchange in the ARRL SS contest. It consists of a single letter, once solely based upon your 
transmitter power: Q = 5 watts or lower, A = 5-100 watts, B = more than 100 watts. Recently additional 
Prec's were added for multi-operator and assisted categories. See rules for ARRL SS contest. 
Categories: contest specific concept 
See Also: Exchange 
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Prefill 
Prefill refers to the features of some software packages which automatically fill in exchange information 
based upon information obtained either before or during the contest. Prefill software might enter "Pat" in 
the name field for the NA Sprint, for example, if you work N9RV, either based upon previous contests, or 
based on working N9RV on a different band in the current contest. If the prefill information is different 
from what the station actually changes, of course, it is up to the operator to manually correct it. 
Categories: operating software/hardware, operating technique, 
See Also: Exchange 

Prefix 
The portion of a call sign that contains the beginning of the all, up to, and including, the number. The 
prefix of N9RV is N9. The prefix of 3DA0X is 3DA0. Prefixes count as multipliers in some contests – e.g, 
the WPX contest. In most cases, prefixes also reveal the geographical location of the station as well. 
Categories: general 
See Also: 

QRP 
QRP in contesting is generally where one's maximum output power is no more than 5 watts. In many 
contests, power is an overlay category. E.g., you can be QRP and SOAB. 
Categories: operating classification 
See Also: 

Q-signals 
A three letter code beginning with the letter Q. In theory, each code has a slightly different meaning when 
used with a ? appended. ARRL and other groups publish the codes and their text meaning. In contesting 
only a few of these codes are used, sometimes in ways that have evolved from their "official" meaning. 
Categories: general 
See Also: 

Qso b4 
QSO b4 is the CW message sent to tell responding stations that they have been worked for point credit 
previously in the contest and no second QSO is necessary/desirable. 
Categories: operating technique 
See Also: Dupe 

Rate 
Rate refers to the speed of making contest QSOs. It is typically measured in QSOs per hour, even when the 
time span referred to is longer or shorter than 60 minutes. E.g., if N9RV's 10 minute rate is 70.4, it means 
that if he continued to make QSOs at the same rate for 60 minutes as he just made in the last 10, he would 
have 70.4 QSOs in the log. The rate statistics provided by most contest software give valuable information 
on operating  
Categories: operating technique, operating software/hardware, 
See Also: 

RBN 
Reverse Beacon Network is a internet-based network of dedicated wide band receivers around the world 
which decode CW signals in real time and generate “spots” which contain frequency, signal strength and 
other information. The effect is that of a traditional beacon in reverse – instead of checking propagation by 
tuning one’s receiver to a transmitting beacon at a particular frequency, one merely transmits (usually by 
calling CQ on CW) while connected to a RBN to see which of the receivers on the network hears you.  
Categories: operating software/hardware 

See Also: spot, skimmer, skimmer network, beacon 
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Receive Antenna 
Generally refers to an antenna that is used for receive purposes only – e.g., not the same as the transmitting 
antenna. These include specialized antennas, such as loops, short verticals, pennants or beverages. Receive 
antennas can be used singly or in combination – e.g., fed into separate receivers simultaneously – the latter 
is used for what is known as diversity reception. Most modern receivers allow for this. Receive antennas 
are often non-resonant, and are of particular advantage on lower frequencies to improve directivity and the 
signal to noise ratio. 
Categories: station hardware 
See Also: 4-square 

Remote Operation 
This generally describes a situation where the physical location of the transmitter/receiver is different from 
that of the controlling operator. This can be supported by software that allows receiver audio and other 
information to be sent to a remote computer (possibly located thousands of miles away) that also controls 
transmit, rotor, and other station functions. Contest rules are still evolving on the validity of this 
configuration. Some contests, such as the CQ WW’s Xtreme category, encourage it. 
Categories: station hardware, ethics 
See Also: 

Robot 
The contest robot, or simply “robot,” refers to the automated process that examines contest logs that are 
submitted to contest sponsors (either via email or a web page) for proper syntax and formatting. Most 
contest robots will “bounce,” or reject with error messages, logs which fail to conform to the proper 
Cabrillo format, fail to include required information, or which contain other errors. 
Categories: log checking and reporting 
See Also: Cabrillo 

Rover 
A rover is a mobile station that travels during a contest to activate multiple geographic locations (typically 
grid squares) during the course of a contest. Rover stations are especially common in VHF contests, and 
often involve sophisticated setups that can activate multiple bands as well as high profile (elevation) 
locations. Rovers can make the contest more fun for everyone by making more multipliers available and 
thus adding to contest scores. The so-called “captive” rover refers to a rover whose express purpose is to 
work only a single competitor. The ethics of this variant to the rover concept is dubious at best. 
Categories: operating classification, ethics 
See Also:  

Rubber Clocking 
A slang term used to refer to the adjusting of times in the contest log to make QSOs appear to conform to 
the rules of a category and contest. This includes, for example, to make reported off-times in time-limited 
contests such as the ARRL SS conform to rules that require them to be at least 30 minutes in length, or 
making times of QSOs appear to obey the 10-minute rule for multi-operator categories in DX contests. 
Such changes are unethical and not allowed by contest rules and are grounds for disqualification. 
Categories: ethics, log checking and reporting, contest specific concept 
See Also:  DQ, red card, yellow card, 10-minute rule  

Run 
Running refers to staying on one frequency and calling CQ to solicit new contacts. Running may, or may 
not, be the fastest way to make QSOs and/or build your score at any given time. Whether or not to run is a 
fundamental decision made during the entire duration of a contest. 
Categories: operating technique 
See Also: Run station 
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Run station 
The station in a multi-transmitter environment that is "running" stations – e.g., calling CQ and taking all 
who  
Categories: contest specific concept 
See Also: Running 

S&P 
Search & Pounce is the operating method where one tunes a band and responds to other stations who are 
running (e.g., calling CQ). The "traditional" tuning by spinning the receiver knob has been augmented by 
contest software that allows one to jump instantly to a spot frequency (for categories which allow this) and 
more recently through the use of panadaptors and other visual displays that allow operators to jump to a 
frequency based on visual  
Categories: operating technique 
See Also: spot, point and shoot 

Schedule 
Schedules are advance arrangements to make QSO’s with specific stations at specific frequencies and 
times. Schedules are often made during a contest to try to work additional multipliers on times and 
frequencies when propagation is favorable. E.g., N9RV may work NH2T on 15 meters at 0100z and set up 
a schedule for 40 meters on 7030 kHz at 0700z. When 0700z rolls around, if NH2T and N9RV remember 
to go to 7030 kHz and they hear each other, a new QSO (which may be a new multiplier for one or both) 
can be made. Schedules made on the air during the contest can be an important and effective contest tactic. 
Schedules made via non-amateur means (e.g, email) and/or schedules made before the contest starts are not 
allowed by most contest rules. Even if rules do not explicitly forbid it, such practices are not considered 
ethical and should be avoided. 
Categories: operating technique, ethics 
See Also: mult 

Sec 
Abbreviation for ARRL section. Loosely corresponds to US states and Canadian provinces, but larger 
entities (e.g., NY or California) are divided, resulting in a total of 80 sections. Sections count as multipliers 
for some ARRL contests. 
Categories: contest specific concept 
See Also: Mult 

Serial Number 
A counter that begins at 1 for the first contest QSO, and increments by 1 for each successive contact. The 
serial number is part of the exchange for some contests (e.g., the CQ WPX, the Worked All Europe 
contest). 
Categories: contest specific concept 
See Also: Exchange 

Single-Band 
Competitors in the single band categories restrict their competitive efforts to one frequency band (e.g., 40 
or 20). In some contests they are allowed to make contacts on other bands, but only their "single" band 
QSOs count towards their score. 
Categories: operating classification 
See Also: 



196

Six-Pack 
A six pack is a relay controlled matrix coax switch with two inputs and six outputs. It is used by many 
stations who use SO2R as a means of allowing either station to have access to any antenna. Newer variants 
of matrix switches allow for more than six outputs, but the term has stuck. 
Categories: station hardware 
See Also: 

Skew Path 
A propagation phenomenon where the ionosphere does not support direct-line propagation (along a great 
circle heading) between two stations, but contacts can be made by aiming closer to the equator (due east or 
west) so that the path is skewed, so that the first hops travelling in a more southerly direction (for northern 
hemisphere stations). For a North American station, for example, a skew path opening to Japan might 
make signals peak due west or even south of west. Skew path openings can take place at frequencies below 
the MUF, or maximum usable frequency, between two points on the globe, which is often the case under 
poor propagation conditions. Turning your antenna to explore skew path propagation is a very useful 
technique that can make a previously inaudible signal suddenly appear and make a QSO possible. 
Categories: general, operating technique 
See Also: 

Skimmer 
A CW Skimmer is a product developed by VE3NEA which combines a CW code reader with a broadband 
receiver, providing real time spotting information without the use of a spotting network.  
Categories: station hardware, operating software/hardware, ethics 
See Also:  skimmer network 

Skimmer Network 
The global network of internet-connected skimmer stations which continuously copy and post call sign, 
frequency information and signal strength data for ever station they decode (CW and digital modes). The 
data stream can be used in real time by a variety of applications and contest programs to allow “point and 
shoot” operating during contests. Note that unassisted categories are not allowed to access skimmer 
networks. 
Categories: station hardware, operating software/hardware, operating technique, ethics 
See Also:  skimmer, point and shoot 

SO1R 
Single operator single radio is not a formal category in most contests, but describes the less complex 
hardware/software setup where the operator tunes and transmits on one radio at a time. 
Categories: operating classification, operating technique, 
See Also: 

Snow/rain static 
QRN caused by electrically charged precipitation hitting antennas. Low antennas and quads are usually 
less susceptible than high Yagis. 
Categories: general 
See Also: 

SO2R 
Single operator two radio operation involves using audio feeds from two radios simultaneously (but with 
only one transmitted signal at a time allowed), which enables an operator to tune and listen on a second 
radio (usually on a second band) while the primary radio is transmitting. 
Categories: operating classification, operating technique, 
See Also: Dual-CQ, Dummy CQ 
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SO2R Controller 
A homebrew or commercially made accessory which automates the switching of station peripherals (e.g., 
headphone audio, key paddle input, microphone) between two radios to enable more effective and efficient 
two radio operation. These accessories typically integrate with contest software to manage two radio 
operation as seamlessly as possible. 
Categories: station hardware, operating software/hardware 
See Also: SO2R 

SOA 
Single operator assisted is a single operator category where packet/internet spotting assistance is allowed 
(see Assisted). 
Categories: operating classification 
See Also: Assisted 

SOAB 
Single operator all band is an operating category common to most contests. In most contests, 
packet/internet spotting assistance is not allowed, but the WAE and some other contests allow it. Due to 
the popularity of internet assistance, and the difficulty in detecting the (intentional or unintentional) use of 
this assistance by contest sponsors judging the results, this situation is changing. This category is 
sometimes referred to as “SOAB Classic” to reflect its legacy to the pre-spotting era. In all cases a single 
person is responsible for all operating and logging during the contest. 
Categories: operating classification 
See Also: 

SOHP 
Single operator high power refers to a SOAB, SOA, or SOSB station that runs more than 100 watts output 
from the transmitter. 
Categories: operating classification 
See Also: 

SOLP 
Single operator low power is a single operator who runs a maximum of 100 watts output. 
Categories: operating classification 
See Also: 

SOQRP 
Single operator QRP stations run a maximum of 5 watts from the transmitter. 
Categories: operating classification 
See Also: 

SOSB 
Single operator single band is a single operator station who operates a single band. It also may mean 
unassisted, although this is ambiguous. 
Categories: operating classification 
See Also: 
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SOU 
Single operator unlimited is used interchangeably with single operator assisted as described above. 
Unfortunately, both terms "unlimited" and "assisted" have connotations (especially when translated from 
English) that are inconsistent with their intended meaning. They both are supposed to denote a single 
operator who receives spotting assistance via packet radio or internet. 
Categories: operating classification 
See Also: SOA, Assisted 

SPG 
Single point ground is a lightning protection practice that physically binds all of the entry wiring into a 
house/shack to a single ground – e.g., RF, AC power, water pipes, telephone. 
Categories: station hardware 
See Also: 

Split 
Describes the situation where a CQing station is listening on a frequency that is different from his/her 
transmit frequency. 
Categories: operating classification, operating technique 
See Also: 

Sporadic E 
Propagation that utilizes the E layer of the ionosphere. Since this layer is inconsistently ionized and is 
lower than the F layers that support more reliable HF propagation, such propagation is more rare. When it 
occurs (usually in the summer months) it can support long distance QSOs especially on 10 and 6 meters. 
Categories: general 
See Also: 

Spot 
A spot generally refers to a posting of information on the frequency and call sign of a station in the contest, 
usually received from an internet or packet radio network. 
Categories: operating software/hardware, operating technique 
See Also: Assisted 

Sprint 
A short contest that emphasizes frequency agility. The original Sprint contest is the North American 
Sprint, held in February and September of each year, sponsored by the National Contest Journal. The most 
unique aspect of Sprint contests is the QSY rule – when a CQing station receives a response, they must 
QSY and leave the frequency to the calling station at the end of the QSO. Thus sprint contests do not allow 
the “running” of stations on a single frequency that is characteristic of most other contests.  
Categories: operating classification, operating technique, 
See Also: 

Stack 
A stack generally refers to two or more Yagi antennas which are pointed in the same direction, aligned 
vertically on a tower or mast, and fed (typically) in phase to increase gain and better control the take-off 
angle of the antenna system’s forward lobe. 
Categories: station hardware 
See Also: Bip/Bop 
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SteppIR 
A commercially manufacturer Yagi which works on multiple bands. The antenna elements consist of 
hollow fiberglass tubes which support a conductive ribbon that is adjusted in length with microprocessor 
controlled motors. 
Categories: station hardware 
See Also  Yagi 

Super check 
Super check is another term for super check partial, as described above. 
Categories: operating software/hardware 
See Also: SCP 

SWL 
A station that only listens and does not transmit. This may be because the operator is not licensed to 
transmit. There is a long tradition of short wave listening (SWL) enthusiasts who compete for awards in a 
manner very much like amateur radio. 
Categories: general 
See Also: 

UBN 
An acronym for "unique, bad, not-in-log" which became slang for a log checking report. 
Categories: log checking and reporting 
See Also: LCR 

Unique 
A claimed contact that is unique to all of the submitted logs in a particular contest. Such calls are much 
more likely to have been incorrectly copied. 
Categories: log checking and reporting 
See Also: 

Unique+1 
A unique+1 is a call that is (i) "one off" from a unique call and (ii) is a call of someone who was active in 
the contest. If you claimed contact with N9RU, and no one else in the contest worked N9RU, it is a unique. 
If N9RV was active in the contest, that is a unique+1. (N9RD might also be a U+1 if he was active). 
Categories: log checking and reporting 
See Also: 

Unlimited 
Unlimited means the same as assisted – e.g., spotting network assistance is allowed. 
Categories: operating classification 
See Also: Assisted, SOA, SOU 

Waterfall Display 
A useful mode of a panadaptor which gives an animated depiction of band activity over the chosen 
frequency range. In a waterfall display, received signals show up as solid points at a spot on a horizontal 
display that indicates their frequency. The pattern of the points gives visual information about what kind of 
signal it is – e.g., a carrier, a station sending CW or some other mode. 
Categories: station hardware 
See Also: Panadaptor 
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WRTC 
World Radio Team Championship. Begun in 1990 at the World Cup Games in Seattle, the WRTC is a 
unique competition that occurs approximately every four years in July coincident with the IARU contest. 
WRTC assembles the competitors – two-person teams drawn from the top operators worldwide – in a 
single physical area, using identical antennas and power levels, to present a more level playing field in the 
competition. WRTC’s have been held on three continents and in five different countries. WRTC 2014 will 
be held in New England in the United States.  
Categories: general 
See Also: 

WWROF 
The World Wide Radio Operators Foundation is an independent organization committed to supporting 
radio contesting worldwide.  
Categories: general 
See Also: 

Yagi 
A directional antenna typically consisting of a dipole element that is directly fed by the transmitter and a 
number of closely spaced “parasitic,” or indirectly energized, elements which re-radiate RF energy to 
produce a directional pattern. 
Categories: station hardware 
See Also: 
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�

The�World�Wide�Radio�Operators�Foundation�was�created�in�2009�by�a�group�of�experienced�radio�operators�
who�saw�a�need�for�an�independent�organization�devoted�to�the�skill�and�art�of�radio�operating.�Until�now,�many�of�
the�elements�of�modern�radio�contest�operating�such�as�log�checking�software,�log�submission�robots,�etc.,�have�
been�developed�and�supported�by�volunteers.�Who�will�organize�and�fund�the�enhancement�of�these�tools�into�the�
future?�The�World�Wide�Radio�Operators�Foundation�was�created�to�help�fill�that�need.�

WWROF�is�dedicated�to�improving�the�skills�of�amateur�radio�operators�around�the�world,�utilizing�education,�
competition,�advancement�of�technology�and�scientific�research,�promoting�international�friendship�and�goodwill,�
and�preparing�them�to�better�serve�society�in�times�of�communication�need.�

WWROF�Programs��
� Webinar�series�on�contesting�and�operating�topics�
� Log�submission�and�processing�infrastructure�
� Contest�award�management�including�certificate�and�

plaque�distribution�
� Support�of�Contest�University�and�WRTC�
� Other�projects�that�support�contesting�
�

WWROF�Contester’s�Code�of�Ethics�
� I�will�learn�and�obey�the�rules�of�any�contest�I�enter,�

including�the�rules�of�my�entry�category.�
� I�will�obey�the�rules�for�amateur�radio�in�my�country.�
� I�will�not�modify�my�log�after�the�contest�by�using�

additional�data�sources�to�correct�callsign/exchange�
errors.�

� I�will�accept�the�judging�and�scoring�decisions�of�the�
contest�sponsor�as�final.�

� I�will�adhere�to�the�DX�Code�of�Conduct�in�my�operating�
style.�

� I�will�yield�my�frequency�to�any�emergency�
communications�activity.�

� I�will�operate�my�transmitter�with�sufficient�signal�quality�
to�minimize�interference�to�others.�

Leadership
John�Dorr,�K1AR,�Chair�
Tim�Duffy,�K3LR,�Vice�Chair�
Ralph�Bowen,�N5RZ,�Treasurer�
Tom�Lee,�K8AZ,�Secretary�
Doug�Grant,�K1DG,�Founding�Director�
Mark�Beckwith,�N5OT,�Founding�Director�
Bob�Cox,�K3EST,�Founding�Director�
John�Sluymer,�VE3EJ,�Director�
Tine�Brajnik,�S50A,�Director�
Randy�Thompson,�K5ZD,�Director�
�

Donate�
Can�you�imagine�contesting�without�electronic�
logs?�Sophisticated�log�checking�software?�
Certificates�for�winners?�The�World�Wide�
Radio�Operators�Foundation�is�completely�
dependent�on�contributions�for�our�funding.�
We�welcome�donations�of�any�amount�to�help�
us�fund�our�projects.�

WWROF�is�recognized�by�the�Internal�Revenue
Service�as�a�tax�exempt�public�charity�under�
section�501(c)(3)�of�the�Internal�Revenue�
Code.��

Learn�more.�Visit�wwrof.org�



204



205

VHF/UHF DUAL BAND DIGITAL TRANSCEIVER

new id-5100a

The Next Level of Innovation  
and Mobility at Your Fingertips

HF/VHF/UHF TRANSCEIVER

iC-7100

Features:
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Major Sponsor

DX Engineering Coaxial Cable Assemblies  

Chosen for Competing Stations

8:30 am to 4:30 pm ET Monday–Friday    
1230 to 2030 UTC (March-October) 
1330 to 2130 UTC (November-February) 
Tech/International: 330.572.3200 
Country Code: +1
Fax: 330.572.3279 

DX Engineering can provide you with everything you need to stay competitive, including advice from our team of 
serious Amateur Operators and the fastest shipping in the industry. 

DX Engineering 
Receive Antenna Variable Phasing Controller
Combine two identical receive antennas to create a “virtual rotator” 
directional setup. The NCC-1 allows you to change the receive pattern 
as if you were physically moving the antennas. That means you can 
null-out unwanted directional noise or enhance distant signals. This 
controller is the ideal solution for imperfect antenna installations, 
giving you directional array features regardless of your landscape.

DX Engineering 
Transmit Four-Square Systems
Available for the 160, 80 and 40 meter bands, these 
systems let you receive or transmit with 5.5 dB of gain 
in four selectable directions or you can go omnidirectional with a push of a 
button. A 20+ dB front-to-back ratio helps reduce interference from unwanted directions. 
They feature a classic hybrid design and can handle 5 kW CW. These easy-to-setup systems 
let you listen “all around” and select the best receive direction. 

Ameritron AL-1500 HF Power Amplifier
This amplifier lets your transmitter loaf while still delivering the legal 
limit of 1,500 watts of continuous output power. The AL-1500 features a 
3CX1500A/8877 ceramic tube, heavy duty power supply with multiple 
input voltage ranges and grid overload circuit protection. The RF 
chamber is sealed to prevent RFI and TVI. This amplifier covers 160-15 
meters and can be modified to add 12/10 meters.

RigExpert Antenna Analyzers
Professional broadcasters, telecommunications engineers and serious Amateur Operators 
all over the planet trust analyzers from RigExpert. They combine functionality, accuracy, 
durability and ease-of-use. These help you test, check, tune or repair your antennas and 
feedlines, plus they’ll test coaxial cable assemblies and reduce antenna adjustment time. 

Stay competitive. Get the right parts and blazing-fast shipping. If your order is in by 10 pm 
Eastern and the parts are in stock, DX Engineering will put it on a truck the same day. 
Request your catalog and shop online 24 hours a day, 7 days a week at DXEngineering.com.

Contest Univ Txtbk Ad 2.indd   1 4/17/14   4:32 PM
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