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DX Engineering can supply you with what you need to stay competitive, including advice from serious
Amateur Operators, access to great gear and the fastest shipping in the industry.

DX Engineering Receive Preamplifier

The RPA-1 is the best low-noise preamp available. It's better than most
radio front-ends, using an advanced push-pull design to 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 offers the best results for HF DXing or Contesting.

CADWELD Station Grounding Solutions

Proper grounding is crucial in a high-performance

contest station. First of all, it helps reduce the risk of

damage to your sensitive gear. Plus, creating a

single-point ground can also help mitigate the effects

of unwanted RFI coming from inside your shack.

DX Engineering carries products from Erico, including

grounding rods, copper strap and the revolutionary CADWELD system.

ARRL Contest University Textbooks

If you missed any earlier Contest University events, you can still

get the slides. These paperback books are similar to the one you're ‘
holding right now, and serve as standalone guides to becoming a \
better contester. Read up, and discover even more helpful tips and
pointers on mode-specific contesting, rules and ethics, propagation,

and station setup.

JK Antennas

Built to withstand the wrath of Mother Nature,

JK Antennas’ time-tested Yagi designs are an
excellent foundation for your high performance
HF/VHF station. JK Antennas has several models

to choose from, each delivering a perfect fusion of
reliability, price and results. Visit DXEngineering.com
to see the antennas available exclusively from

DX Engineering.

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.

FREE STANDARD SHIPPING on most orders over $99! Details at DXEngineering.com
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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

e Webinar series on contesting and operating topics

e Stewards of the Cabrillo log file standard

e Log submission and processing infrastructure

e Contest award management including certificate and
plaque distribution

e Support of Contest University and WRTC

e Other projects that support contesting

WWROF Contester’s Code of Ethics

e | will learn and obey the rules of any contest | enter,
including the rules of my entry category.

e | will obey the rules for amateur radio in my country.

e | will not modify my log after the contest by using
additional data sources to correct callsign/exchange
errors.

e | will accept the judging and scoring decisions of the
contest sponsor as final.

e | will adhere to the DX Code of Conduct in my operating
style.

e | will yield my frequency to any emergency
communications activity.

e | 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, N50T, 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
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Welcome

On behalf of the CTU Board of Directors K1DG, N9JA and K1AR, KBMNJ and the 11 Professors of
Dayton Contest University 2015, we are pleased you are here and we extend a warm welcome to you!

This is the 27th Contest University in nine years. Nine have been held here in Dayton, two in South
America (Brazil), fourteen in Europe (England, Germany, Finland and Italy), one in Australia, and one
in Puerto Rico.

Over 20 presentations are available here at Dayton Contest University 2015. They are the work product
of many hours of hard effort by your Professors and the CTU staff (special thanks to KBMNJ, 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, 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. e 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. | 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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2015 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 2015 — K3LR — ALL — 10 minutes
8:10 ALL SALON A & B - Play by the Rules — Your Most Important Skill - NGAX — ALL 40 minutes

9:00 CONTEST TOPIC SESSION #1 — attend ONE of 4 sessions — 60 minutes
SALON A — Practical upgrades for your 40 through 10 meter antennas — W3LPL
SALON B — CW and RTTY Skimmers and the Reverse Beacon Network — N6TV
SALON C/D — Why Cabirillo is Important to You — K5ZD

HARDING — Getting the most out of your VHF Contest Experience— W5ZN

10:00 ALL —*CONTEST SNACK* — 15 minutes

10:15 CONTEST TOPIC SESSION #2 — attend ONE of 4 sessions — 60 minutes

SALON A — Practical upgrades for your 160 and 80 meter transmit/receive antennas — W3LPL
SALON B — Ten Ways to Increase your Contest Score — K1DG

SALON C/D - Strategies on Improving Your USA Contest Scores — K5ZD

HARDING - 2015 RTTY Contesting Essentials — W@YK

11:20 CONTEST TOPIC SESSION #3 — attend ONE of 4 sessions — 55 minutes
SALON A — 2015-2016 Propagation Update — W3LPL

SALON B — Enhancing Contest Station Audio — K9EID

SALON C/D — How to Use Waterfall Displays While Contesting and DXing — N6TV
HARDING - Advanced RTTY Topics - WGYK

12:15 ALL SALON A & B — *CONTEST LUNCH* — ALL — 35 minutes
12:50 ALL SALON A & B — 2015 Eye Ball Sprint Contest “LIVE” — K1DG — ALL — 10 minutes
1:00-1:35 ALL SALON A & B — Radio Contesting’s Future, How Can you Help — K3LR

*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 — Antennas & Propagation — W3LPL

SALON B — CQ Worldwide Contests — K5ZD

SALON C/D — Reverse Beacon Network, Skimmers, Waterfall, Displays, and Wintest — N6TV
HARDING — Towers and Antennas — W3YQ

3:15 CONTEST OPEN DISCUSSION Q&A GROUPs Attend ONE of 4 sessions — 30 minutes
SALON A — USA Contest Tips Q&A — N6TR

SALON B — Contesting Hints & Kinks Q&A — W3LPL

SALON C/D — Shack Design Q&A — K1DG

HARDING — RTTY Q&A — WAYK

3:45 ALL — *CONTEST SNACK* — 15 minutes

4:00 ALL SALON A & B — 2015 Contest Radio Performance — NC@B — ALL — 50 minutes
4:50 ALL SALON A & B — 2015 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 as a twelve year old at the Providence Radio Assn. 1959 ARRL Field
Day, W10P/1, two miles from his home in Providence, Rhode Island. Soon afterwards he began to
slowly build his own 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. In
1968 he led the W1OP/1 Field Day that finished in first place in the Field Day 4A category.
Immediately after college, 2™ Lieutenant Frank Donovan'’s first military assignment was in the
Washington D.C. area where he worked for PVRC member W3GN and with his multi-multi mentor
WA4BVV.

Frank 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 world high scoring 1974 PJ9JT CQ WW
CW team. W3LPL multi-multi teams started with a small entry in the 1978 CQ WW Phone DX
Contest. Less than four years later, two incredible long nights of 10 meter JA runs unexpectedly
produced the team'’s first USA multi-multi win in the 1982 ARRL Phone DX Contest.

W3LPL multi-multi teams have completed nearly one million QSOs and achieved 45 first place USA
finishes out of more than 150 entries in the CQ WW and ARRL DX contests. Frank is a member of the
prestigious CQ Contest Hall of Fame and is a regular presenter at Contest University. Frank retired as
a Chief Engineer at General Dynamics Corporation after a 45 year career in electronics and systems
engineering.

Tim Duffy, K3LR

Tim has been an active contest operator for over 42 years. He has hosted 130 different operators as
part of the 88 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 25 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 32 years. He is a founding member and President of the North
Coast Contesters. K3LR serves as founder and chairman of Contest University (9 years) and the
Dayton Contest Dinner (23 years), chairman of the Top Band Dinner (4 years) — as well as
coordinator of the Contest Super Suite (30 years) in Dayton. He is founder and moderator of the
popular RFI Reflector (RFI@contesting.com). He has been a guest on Ham Nation ten 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. He is Executive Vice President of
The Radio Club of America (RCA). Tim is President of the Mercer County Amateur Radio Club -
Wa3LIF (14 years). K3LR was elected to the CQ Contesting Hall of Fame in 2006. He was honored
with the prestigious Barry Goldwater Amateur Radio service award by RCA in 2010. Tim was elected
ARRL Section Manager for Western Pennsylvania in 2015 and is the 2015 Amateur of the Year as
awarded by the Dayton Amateur Radio Association which runs the Dayton Hamvention®. Tim is the
Chief Operating Officer and General Manager at DX Engineering.

Doug Grant, K1DG

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 a 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 a Director of Contest University and the
World Wide Radio Operators Foundation, and was Chairman of the WRTC2014 Organizing
Committee.

Bob Heil, K9EID

Bob Heil, licensed in 1956 as KN9EID became an avid experimenter and builder of VHF equipment.
Bob built a serious moonbounce station and was one of the first SSB stations on 6 and 2 meters in
1958. As a professional theatre pipe organist, Heil was also learning to voice and tune large Wurlitzer
theatre pipe organs which taught him how to listen. In 1966 he started a retail music store and through
his intense ham radio background and listening abilities, Heil was able to repair guitar amplifiers and
build massive arena sound systems for some of the world’s top performers. He invented the first high
powered ‘Talk Box’ for Joe Walsh and Peter Frampton. His invite from the WHO to design and build
the first quadraphonic PA made rock history. It was some of that equipment that landed Heil Sound in
the Rock and Roll Hall of Fame, the only manufacturer honored to do so. Heil continues to build high
quality microphones for amateur radio and well as professional musicians, recording studios and
commercial broadcast stations. You can find him on many of the ham radio frequencies — many times
operating some of his original 1956 AM and early SSB equipment from his station lab. Heil continues
to bring new technologies constantly designing new and exciting audio products for his beloved ham
radio friends. HEIL SOUND, Ltd. www.heilsound.com 618 257 3000

Tim Jellison, W3YQ/KL7WV

Tim was licensed in 1973 at 13 years of age. He achieved 5BDXCC then went on to confirm 100+
countries on 160. He no longer chases DX, but is a regular participant in CW DX contests, these days
primarily as an operator at the KBAZ multi-op station.

Professionally, he took a job managing a satellite communication facility following his graduation from
Penn State, then changed career paths in 1999 and accepted a position running a cellular network in
the state of Alaska. He retired from corporate life in 2012 and now assists Radio Amateurs with their
towers/antennas.

Tim has been a technician and a technical manager all of his adult life. He's been involved in all
aspects of electronics, radio, towers, and antennas. He holds a valid FCC Radiotelephone License
and is Comtrain certified as an Authorized Climber/Rescuer.

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 WABWZG 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. He has published many antenna articles in VHF/UHF/Microwave Conference
proceedings including co-author of the W1GHZ Microwave Antenna Book and “Design, Construction
& Evaluation of the 8 Vertical Circle Array for Low Band Receiving” in the March/April 2010 issue of
QEX. In 2014 he was awarded the ARRL Medal of Honor for outstanding service to amateur radio.
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Ed Muns, W@YK

Ed, W@YK, 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 KGRF. 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 eight 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. He was
inducted into the CQ Contest Hall of Fame in May 2014. This is his eighth year at CTU delivering the
two RTTY presentations and Q&A.

Rob Sherwood, NC@B

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 voluntarily supports Win-Test
users via the Win-Test Reflector, and also helps update the documentation. He joined K2KW'’s
original “Team Vertical” group (6Y4A, 4M7X), and has been a member of the multi-op teams at HC8N,
K3LR, and W7RN (K5RC). Bob finished first in the 2013 ARRL CW Sweepstakes Contest, and
second in 2014, operating from W7RN.

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, | moved to Denver and worked for KOA
radio as an engineer until 1987. While at KOA, | 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 | 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. Receiver test data is now web based with over 100 transceivers included at
www.ncOb.com/table.html.

In the 80s | was invited to be a forum speaker at the Dayton Hamvention on several occasions,
discussing both receiver and antenna performance issues. In 2004 | 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 lcom 7800. In 2007 the Drake Forum had me present a talk on the pros and cons of the new
batch of DSP transceivers. In 2009 | made a presentation at the Dayton Hamvention Antenna Forum
on ground systems for vertical antennas.

Speaking invitations at ham events have included W@DXCC, WIODXCC, WA4DXCC, YCCC, New
Orleans, Austin, Huntsville and Albuquerque hamfests. Locally around Colorado | have discussed
receiver performance at the Boulder Amateur Radio, Northern Colorado Amateur Radio, Colorado
QRP & 285 TechConnect Radio Clubs. 2015 is my eight year to have the privilege of making the
wrap-up presentation at Contest University.

Eight years ago, my XYL encouraged me to build my dream contest station on 10 acres east of Ft.
Coallins, Colorado. This has made it possible to evaluate top transceivers in major contests in a real-
world environment to augment my laboratory data. This rural setting has allowed me to focus my
interest on effective antennas. Six towers support nine mono-band yagis and several wire antennas
from 160 — 2 meters.
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Ward Silver, NGAX

Ward has been an active contester since before his Novice days began in 1972, participating with
high school club friends as WA@WBJ and WB@DQI. He credits contesting and later DXing with
guiding his early interests n harm radio, propelling him to major in ham radio at the Missouri University
of Science and Technology as WGEEE with a minor in electrical engineering and miraculously, a
career.

After twenty years of developing industrial and medical products, Ward is now the Lead Editor of the
ARRL Handbook and the ARRL Antenna Book. In 2003 he received the second Bill Orr Technical
Writing Award from the ARRL. Finally, he is the author all three ARRL License Manuals and Q&A
Study Guide, working closely with the ARRL and the NCVEC Question Pool Committee to develop
appropriate and useful exam questions. Being entrusted with this set of documents that affects so
many amateurs is the pinnacle of his amateur radio experiences.

He was a founder of the World Radiosport Team Championships (WRTC) in 1990 and is currently
Secretary of the WRTC Sanctioning Committee. In 2013 he was elected President of the Yasme
Foundation which supports amateur radio activities around the world. In 1982, he helped found the
Mississippi Valley DX and Contest Club and later filled various offices of the Western Washington DX
Club for more than a decade. He has been honored to be a lecturer for the Contest University
programs on multiple occasions.

His list of contest operating spans four continents and includes a variety of good scores from home
and multioperator stations such as HC8N, PH4Q, KH6RS/NH6T, K3LR K9CT, W7RM, KL7RA,
W5ZN, and W1AW. He considers himself fortunate to have a few top finish plaques on the wall of the
radio room but the best part is participating in record-setting team efforts with friends from coast-to-
coast.

Rarely far from the keyboard, Ward is also a Contributing Editor to the ARRL Publications Department
and represents the League at hamfests and club meetings across the country. He edited the popular
biweekly “ARRL Contest Update” newsletter for 13 years and “Contest Corral” for 20 years, while
consulting on a variety of projects and programs in the ARRL Contest Branch, including the monthly
QST column “Hands-On Radio” and is the Managing Editor for all ARRL contest results articles.

You will also 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 Circuit building Do-It-
Yourself for Dummies. He recently published a ham radio detective novelette, “Ray Tracy — Zone of
Iniquity”. Other titles include books on antenna modeling and testing, chapters of the ARRL Operating
Manual on DXing and Contesting, and for the ARRL'’s Centennial celebration, the History of QST's
volume on amateur radio technology. He has been known to amuse his fellow amateurs by
“hamifying” popular songs and performing them publicly with the Spurious Emissions (Out of the)
Band.

Outside of ham radio, Ward plays the mandolin, dabbles in digital photography, enjoys camping,
canoeing, kayaking, and continues to not act his age by playing Ultimate Frisbee.

Randy Thompson, K5zZD

Randy has been licensed and active in contesting since 1973 at the age of 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 2013, 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 was Co-Chairman of the WRTC2014
organizing committee. When not in front of a radio, Randy is in sales for a software company involved
in the Internet of Things.
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Larry Tryee, N6TR

Tree was first licensed in 1967 and has been operating domestic contests since that time. He is a
member of CQ Contest hall of Fame and competed in WRTC-1996. He holds numerous domestic
contest records including the highest score ever in a CD Party and the QSO record in the CW Sprint.
Tree is the author for the TR Log Logging software and is responsible for log checking for most of the
domestic contests.

Robert Wilson, N6TV

“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. He
finished first in the September 2014 CW NA Sprint.
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2015 Contesting Related Events

May 13" — Wednesday night

7 PM Contest Super Suite at the Crowne Plaza opens for the first of 4 nights in the Harding, Harrison
and McKinley Ballrooms. Hosted by Contest University 2015.

8 PMto 10 PM CTU 2015 Registration
10:30 PM Pizza Party sponsored by Contest University 2015 http://contestsupersuite.com

May 14™ — Thursday all day
7 AM CTU Registration opens. Must sign up in advance — http://www.contestuniversity.com
8 AM — 5 PM Dayton Contest University 2015 at the Crowne Plaza — 2" floor.

May 14™ — Thursday night

7 PM Contest Super Suite at the Crowne Plaza hosted by the Mad River Radio Club (MRRC),
Frankford Radio Club (FRC) and the North Coast Contesters (NCC).

7:15 PM 2" Annual RTTY Contest Dinner at the Crowne Plaza — Presidential Ballroom. Speaker is
Ralph Fedor, KZIR. Tickets in advance from http://rttycontestdinner.com

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" — Friday — Antenna Forum at HARA Arena 2:30 p.m. — 4:45 p.pm. Room 1 Moderator: Tim
Duffy, K3LR.

“A behind the Scenes Tour — The World’s Largest Antenna at Arecibo” Angel Vazquez, WP3R
“A Look at Antenna Analyzers” Joel R. Hallas, W1ZR

“The Science of Predicting Space Weather and How it Affects Propagation” Dr. Tamitha Skov
“Quadcopter Drone Assisted Real World Antenna Pattern Measurements” Greg Ordy, W8WWV

May 15" — 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).

7:30 PM 25" Annual top Band Dinner at the Crowne Plaza — Presidential Ballroom. Speaker is Bob
Allphin, K4UEE. Tickets in advance from http://topbanddinner.com.

10:00 PM “Spurious Emission Band” Live in its NEW location the Presidential Ballroom.

11 PM Pizza Party sponsored by the Potomac Valley Radio Club (PVRC).
http://contestsupersuite.com.

May 16" — Saturday — Contest Forum at HARA Arena 12:30 p.m. — 2:30 p.m. Room 1 Moderator:
Doug Grant, K1DG.

“WRTC2014 Documentary Video excerpts with Chairman’s Commentary” Doug Grant, K1DG
“Preparations for WRTC2018” Michael Hoeding, DLEMHW and Sandy Raeker, DL1QQ

“The K3TN Zero-operator, Multi-transmitter Operation at K4VV in ARRL DX CW” John
Pescatore, K3TN

“Is Remote Contesting ready for Prime Time?” Larry “Tree” Tyree, N6TR
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May 16™ — Saturday evening

6:30 PM 23" Annual Dayton Contest Dinner hosted by North Coast Contesters at the Crowne Plaza
Presidential Ballroom. Dinner speaker is ARRL President, Kay Craigie, N3KN. Space is limited.
Details and tickets in advance are available at http://www.contestdinner.com.

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).

11 PM Pizza Party sponsored by the Yankee Clipper Contest Club (YCCC).
http://contestsupersuite.com. Harding, Harrison, and McKinley Ballrooms.
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Contester’s Code of Ethics

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

o | will obey the rules for amateur radio in my country.

¢ | will not modify my log after the contest by using additional data sources to
correct callsign/exchange errors.

e | will accept the judging and scoring decisions of the contest sponsor as
final.

o | will adhere to the DX Code of Conduct in my operating style.
e | will yield my frequency to any emergency communications activity.

o | will operate my transmitter with sufficient signal quality to minimize
interference to others.

XVi
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CTU Presents

Play by the Rules — Your Most -9
Important Operating SKkill eeee
Ward Silver, NOAX | seee
o O
(CLUR e}
]
Purpose of this Session

e Discussion of what ethical behavior is in radio
contesting

e Understand the impact of unethical behavior

e Encourage participants to take ownership of
their own behavior and encourage others to
do the same

NCITRUR

@]
ONTEST ’
SNV ERSHT ICOM




Why do we play games?

e What is a game?
e A contest with rules to determine a winner
e An amusement or pastime

e Games provide players with
e A means of exploring one's own capabilities

e An opportunity to look at, understand, and
experience things

e Lessons about themselves and possibly the
world.

c@PWo

o
S0 chaity ICOM

An unusual game

Entrants keep their own score
Complex rules govern scoring
Individuals and “team” entries permitted
e Some events include off-times

e Winners of the top-level event often invest $50k
or more and travel to favorable locations

An on-line network helps participants increase
their scores

e Spectators don't find it particularly interesting

LICITRURS) O .
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Is this Radio Contesting?

o @EW o

CONTEST ?C OM

UNIVERSITY

( J
o000
- - - ...
Is this Radio Contesting? esece
(X X X J
o o
Birders keep track of “life lists” of bird species seen (“DXCC")
Audubon started the “Christmas Day Bird Count” in 1900.
Competition got serious after an innocent comment in the book
Wild America, when Roger Tory Peterson wrote: “My year’s list
at the end of 1953 was 573 species”
o (G950 o O
CONTEST |COM-

UNIVERSITY




They have pileups, too!

CONTEST i ekl ?COM'

UNIVERRITY

Radiosport vs Birding

CQWW, WRTC Big Year
Sprint Big Day
DX Cluster Birdingonthe.net
Zone 9, 10, 33... Migratory paths
“To Win the World” “The Big Year”
Dayton, Visalia Annual, moves
around

Q :
SN ERSITY ICOM




Why do we do games?

e FUN and EXCITEMENT!!!)
e Self Improvement
e Personal Satisfaction
e Financial Rewards

> Internal

~/

} External

e Peer Recognition

o (@9W o

CONTEST
UNIVERSITY

Q i
ICOM

Why do we do radio contests?

e FUN and EXCITEMENT!! )
e Self Improvement

e Personal Satisfaction
o—Fi " I

> Internal

/

} External

e Peer Recognition

o (G0 o
CONTEST
UNIVERSITY
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What is this peer recognition?

e YOou are recognized by your achievements
and how you went about achieving those
results

e Your recognition is strongly influenced by
what other people say about you

SRR fcom
Negative Peer Recognition seoe
Examples H:

e That station was too loud in the NAQP.

e That guy uses a pair of 8877s and has remote
receivers in Europe.

e Joe uses spots but enters as unassisted.
e Ken had a second operator help him.

Larry operated with a broad signal to push away
nearby stations and keep his channel clear.

While most of these examples can not be proven — they are often
based upon something not being quite right about an entry.

o @FW o O
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Ethics and Respect

e Ethics comes from respect...
e Respect for others

e Respect for the game

e Respect for yourself

ICOM

Q@

TEST
ERSITY

Z
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GET WHAT YOU CAN WHILE
“EGET\'INGJE GoOD - THATS
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Ethics and Respect sese®

e Ethics comes from respect

Respect for others
Respect for the game
Respect for yourself

To get respect, you have to give respect

o B o Q .
SLLERT ICOM

What do we mean ... Ethics? csece

Observe \

Judge

Act /
EICITURS

o
GNNERsTT ICOM




What do we mean ... Ethics?

/ Observe \

Repent Judge

\ Act /
cEPWo

o
SN Esity ICOM

What do we mean ... Ethics?

e Ethics denote the theory of right and wrong actions

e Written and unwritten codes of principles and values that
govern decisions and actions

e Morals indicate their practice within guidelines

e Standards for determining the difference between good
and bad decision making and behavior

e Ethics are...knowing the difference between right
and wrong and choosing to do what is right.

o (B o O .
GNNERsiLT ICOM
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Ethics in Contesting

e Choosing to do the

right thing even when
no one is looking Q“/"
e With SDR technology, “'

people *are* looking at
what happens on the
air

e Unobservable rules

require participants to
apply ethics

o @TW o O q
GaEERT [COM
Why do ethics matter? sisse

Hank Aaron
755 Home Runs
A CHUK
CONTES
UNIVERSITY

Barry Bonds
762 Home Runs

Q :
ICOM




Why do ethics matter?

Without ethics and respect —
we have NOTHING

c@PWo

o ..
S0 chaity ICOM

Explaining Radio Contesting to a see
non-ham (or non-contester) e’

“We operate for 4/24/48 hours, log all the
stations we contact, and see who can make
the most contacts in the most states,
countries”

“How do you know who won?”

“We send our logs to the sponsor, and they
check them”

“How do you prevent cheating?”

L CITHURS] (@) .
SvERsIT ICOM
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How do we know what to do?

e Written Rules
e Specified by the contest sponsor in writing
e Black and white
e May, can, should, must...

e Unwritten Rules
e Expectations about behavior
e Interpreted norms
e Gray areas

o (BPW o O )
SNIPERSHT ICOM

Some written rules are very clear |:.:3°
(some people break these anyway)

e “A. Single Operator categories: For all
single operator categories, only one person
(the operator) can contribute to the final score
during the official contest period.”

e “Total output power per band must not
exceed 1500 watts or the output power
regulations of the country in which the entrant
IS operating, whichever is less.”

LG URS O .
SV ERSiTT ICOM




Play Fair

e Do not exceed power limits for your categor;?
e Just because the knobs go to 11...

See also: “headroom,” “smoke,” “gas,” “soup,” “smash,” “Eimac
antennatuner”. . .

° Q
SN LRSI ICOM

More Examples of Written Rules

e Off times must be a minimum of 60 minutes in
length.

e The log MUST show the correct serial number sent
and received for each contact.

e The exchange consists of signal report and serial
number. Serial numbers sent must be progressive,
starting with 001.

e Self-spotting or asking other stations to spot you is
not allowed.

o O .
GNNERiTr ICOM

13



14

Essence of Unwritten Rules

e “Can” is not the same as “Should”

e Just because it's not specifically prohibited by
written rules doesn’t mean you should do it!

e Keep the contest on the radio and within the
contest period

e Don't give or take unfair advantage of others
e Learn and follow the spirit of the rules

SRET fcom
Examples of Unwritten “Rules” |::s:.

Do not make pre-arranged schedules
Do identify frequently
Do not ask friends to work you ... only

Do encourage club members - work
everyone

e Do not work friends with multiple calls
e Do work and spot stations equally

o (@9 o O )
GNIVERSITT ICOM




Examples of Unwritten “Rules”

e Do not call or text message multipliers

e Do make an effort to help casual callers
enjoy the contest and make a contact

e Do not let others “help” your single-op effort

See the ARRL’s “HF Contesting - Good Practices,
Interpretations & Suggestions”

RIERT fcom
No “Log Washing” S

e Using QRZ.com, spot history, 3830 reports,
LoTW, club databases

e Using utilities to analyze and correct the log
e Replaying the contest to change the log

e Asking others who they worked or if a call
sign is correct

“Fixing” off times or band changes
It's over when the 2359 rolls over to 0000

NCITRUR O
CONTEST |CQM

UNIVERSITY
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How do people justify 3L

[ J
- 0000
cheating? 333
e o
e Everybody does it e Little to lose and much
e | like being an outlaw to gain by it
e |t was exciting to push
the limits o It help;ac_i rge o;/ercome
e Nobody was getting my unfair disadvantage
hurt e | had to do it to win!
o Nobody was watching ¢ The rules weren't clear
e Rules don’t _mean much but it seemed to me it
Eﬁar?e, I’m bigger than might be OK
e It doesn’t make a e The rule | broke was
difference anyway unfair anyway
e @TW o it p: ABTE O )
CONTEST ) |COM

UNIVERSITY

“All the guys at the top are
cheating”

e No, they are not
e There are a few bad apples — this is true in any sport
e They don't last long

e This belief the primary reason for cheating - in
virtually every sport studied!

e This mindset is a contagious malady — don't let it get
a foothold with your peers

° @70 - O ,
GNIPLRERT ICOM




“I’'m not a big gun...it doesn’t
matter if | cut corners a bit”

e Yes it does!

e Bad habits early on become seriously bad
habits later

e Your reputation is established early

e Dealing with temptation is hard...“It's easy to
just give in! And it keeps getting easier.”

SRS fcom
Technology - A Game Changer |:::s.

More options

e More rules

e More decisions

= More bad decisions

= More bad outcomes
. Etc

Ethics is more important than ever
Respect is more important than ever

Figure out where your “good arrow” points and
let it be your guide when making decisions

CIRHUR] O .
GAITERSTT ICOM
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Honor Code cecee

e You are responsible for your own reputation
e Follow the rules!

e Don't participate with people who cheat — you will be
known by the company you keep

e Lead by example

e You never know who is listening or watching

e Don’t do anything you would not want to be made public
e Be vocal

e Confront cheating when you see it

e Every incident is an opportunity to teach proper behavior

NCRUL 0 i
GNtORsT ICOM
{ ]
ooe
Peer Pressure sssse
[ XX X ]
o o
e Social pressure by members of one's peer group to
take a certain action, adopt certain values, or
otherwise conform in order to be accepted.
e Good
e Encourage others to follow the rules
e People respect those who are true to their beliefs
e Bad
e Letting others influence you into not doing the right thing
e ‘“everyone else is doing it."
EICITURS O .
SN ERsiTT ICOM




From
“The Code of Birding Ethics™  |&iit’

e If you witness unethical birding behavior,
assess the situation, and intervene if you
think it prudent. When interceding, inform the
person(s) of the inappropriate action, and
attempt, within reason, to have it stopped. If
the behavior continues, document it, and
notify appropriate individuals or
organizations.

o G o O .
SNTOLEERT ICOM

Applying Positive
Peer Pressure

e Be aware of your motives
e |s it personal?
e If necessary, enlist others to help deliver the message
e Give the benefit of the doubt
e They may not realize what they are doing is against the rules
e Take the opportunity to encourage taking the right path
e Choose the right time and place
e Can they listen without feeling attacked?
e Don’t be angry or accusatory
e Treat the issue as a mistake, not a crime
e Focus on actions, not character
e Be there
e People cheat because they see others get away with it
e Not confronting the problem hurts everyone

o @TW ¢ 9] .
NPk ICOM
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Communication Success Is coe

(X X J
- - 00000

Defined by the Receiver 332

o o
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GONTEST ‘com
Scenario 1 S

e You discover a local contester uses cluster spotting
and enters an unassisted category. What do you
do?

e She doesn’t win anything so assume it doesn’t matter
e Avoid speaking to her ever again

e Publicly call her a cheater at the next club meeting

e Send a letter to the contest sponsor

e Call her up and ask if she is aware of the rules about
using spotting information

LICITRURS O )
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Scenario 2

e You are invited to a multi-op and upon arrival, you
discover they are running 2.5 kW. What do you do?

e You are there, loud is good, operate anyway

e Turn the power down to 1500 W when you're operating
e Loudly encourage the other ops to follow your example
e Quietly ask the owner if he always runs excess power
e Leave

e Send a note to the contest sponsor and FCC

o @TW o Q .
GONTEST ICOM
Scenario 3 i

e A local contester has key clicks that wipe out large
chunks of the band. What do you do?

e Sharpen up YOUR keying and give him a dose of his
own medicine!

e Send “KLIX” on his frequency anonymously
e Call him, tell him he has key clicks, and sign your call

e Contact him after the contest, explain the problem, and
ask to help fix the problem

e Notify the contest sponsor and his rig’s manufacturer

CIRHUR] O .
GAITERSTT ICOM
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The Contest Code of Ethics sese
www.wwrof.org

1. lwill learn and obey the rules of any contest | enter,
including the rules of my entry category.
2. 1 will obey the rules for amateur radio in my country.

3. I'will not modify my log after the contest by using
additional data sources to correct call sign/exchange
errors.

4. | will accept the judging and scoring decisions of the
contest sponsor as final.

5. I will adhere to the DX Code of Conduct in my operating
style (see dx-code.org).

6. | will yield my frequency to any emergency
communications activity.

7. 1 will operate my transmitter with sufficient signal quality to
minimize interference to others.

o @PW o o )
SATOERSHT ICOM

WWROF Contest Code of Ethics

1. 1 will learn and obey the rules of any contest | enter,
including the rules of my entry category.

No spotting if not permitted, no second op or skimmer
for single ops, off-times per rules, correct output power

2. |1 will obey the rules for amateur radio in my country.
Power, frequencies, licensing — wherever you transmit

3. I'will not modify my log after the contest by using
additional data sources to correct call sign/exchange
errors.

When it’s over, it's over

o @ © @)
ONTEST :
ENWBRM%Y lCOM




Contest Code of Ethics, expanded

4. 1 will accept the judging and scoring decisions of
the contest sponsor as final.

No whining, no lawsuits, no threats or defamation of
any sort

5. I will adhere to the DX Code of Conduct in my
operating style (see dx-code.org).

Listen, listen, listen; only call when you can hear the
station; never trust the cluster (copy the call!)...

o (G o O )
SN LRSITY ICOM

Contest Code of Ethics, expanded |«3:%.

6. 1 will yield my frequency to any emergency
communications activity.

Contesting is a game. Emergencies are real life.

7. | will operate my transmitter with sufficient signal
quality to minimize interference to others.

Mic gain set properly; amp not overdriven; no splatter!

www.wwrof.org

LG URS (@] .
SV ERSiTT ICOM
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The RIGHT Way

e Play fair
e Obey the rules, remember this presentation

e Try to do better next time
e Improve your skills, station

e Make your enjoyment of contesting be about
the journey, not the destination

SRS fcom
Who are you? s33se

e What does winning the contest mean to you?

e How important is your radio identity to you?

CIRHUR] O .
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Who is the final judge ? S

e o
e The person in the mirror
e Your peers
“Yeah, | know that guy. He cheats.”
- Anonymous Contester
NCLUL 0 .
GNN LRt ICOM
(]
- ooe
Final Thought ssese
o000
o O

e Do unto others as you would have them do unto
you — nothing else matters.

o @TW o O .
G CRERT ICOM
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Acknowledgments

e This presentation draws on material developed
by Ken Adams, K5KA (SK), Randy Thompson,
K5ZD, Doug Grant K1DG, Larry Tyree N6TR,
and Dave McCarty K5GN

e Analogies with birding originally developed by
Dick Norton, N6AA
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Practical Upgrades for your
40 through 10 Meter Antennas

» Horizontally polarized antennas

o
> Single Yagi stations 000
. . 000
> Single tower stations 00000
i 0000
» Stacked Yagls. | 0006
» Care and feeding of coaxial cables C )
o (B9l o o
Dayton 2015 1
( J
(11 73 : .::.
6 dB of “Free” Ground Gain sssse
(X X X ]
o o

e A horizontally polarized dipole, Yagi or quad
easily provides 6 dB of useful ground gain

e but only if you install it an appropriate height

e vertical antennas can achieve equivalent ground gain
only over highly conductive soil such as a salt marsh

e Stacked HF Yagis achieve higher gain mainly by
suppressing undesired high angle radiation and
redistributing the power into the main low angle beam

e stacked Yagis must be installed at appropriate heights to
achieve the expected results

JCTURS @] )
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High Performance Antennas Jese
for 40 Meters sass’

High horizontal dipole at least 70 feet high for DX contests
e otherwise use a four-square vertical array with 30-60 radials
e use a dipole at 40-50 feet high for Sweepstakes and Field Day

Higher gain: 2 element Yagi at 70-100 feet high
e significant improvement over a simple horizontal dipole for DX
e a Cushcraft XM-240 at 70-100 feet high is very cost effective

Highest gain: full size 3 element Yagi at 100-140 feet high
e Dbut don’t underestimate the high cost and complexity of the effort !

High performance 40 meter receiving antennas
e 200 foot Beverages
e arrays of 14 foot verticals

o BT o Qo .
GNoCiEaT ICOM

Stacked 3 Element 40 Meter Yagis ::.:,
48 Foot Booms :555.
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4-Square Vertical Array
for 40 Meters tets

e A 4-square vertical array is good alternative to a
Yagi if you cannot install it at least 70 feet high.

e install a 4-square at least 40 feet from all other towers
« more spacing will significantly improve its performance

e at least 30-60 slightly buried 35 foot radials under each
vertical

e A 4-square is an excellent receiving antenna

° O
SNt LRsiTr ICOM

The Comtek Jeoe
4-Square Controller sess’
o o
www.dxengineering.com/search/brand/comtek
o @ o O
SNV ERsiTr ICOM

29



30

High Performance Antennas sese
for 20 Meters 2338

e A horizontal Yagi or quad is always the best choice
e if you can install your antenna at 35 feet high or higher
e otherwise use a four-square vertical array with 30-60 radials

e Moderate gain: small tri-band Yagi, Hex-beam or quad
e asmall Yagi at 50-70 feet high will produce good DX results
e asmall Yagi at 35-50 feet high for Sweepstakes and Field Day

e High gain: full size tri-band Yagi, small monoband Yagi
or quad at 70-100 feet high for excellent DX results

e Highest gain: two stacked monoband Yagis on a 100-140
foot tower (170-200 feet high for three stacked Yagis)
e stack switching ( a “stackmatch”) provides high payoff at low cost

o BT 0 Qo .
ONToLLERT ICOM

Stacked 5 Element 20 Meter Yagis | ::::.
48 Foot Booms 5355'
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The Array Solutions
Stack Match EE;;

ANRAY SOLUTIONE

www.arraysolutions.com/Products/stackmatch.htm

o GUW o Q
SNN LRI ICOM
High Performance Antennas Sese
for 15 Meters seee’

e Horizontal polarization is always the best choice
e if you can install your antenna 35 feet high or higher
e otherwise use a four-square vertical array with 30-60 radials

e Moderate gain: small tri-bander Yagi, Hex-beam or quad
e asmall Yagi at 40-50 feet high will produce good DX results
e asmall Yagi at 30-50 feet high for Sweepstakes and Field Day

e High gain: a full size tri-band Yagi, small monoband Yagi
or quad at 70-90 feet high for excellent DX results

e Highest gain: two stacked monoband Yagis on a 80-100
foot tower (120-140 feet high for three stacked Yagis)
e stack switching ( a “stackmatch”) provides high payoff at low cost

0 Q .
LT ICOM
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Stacked 6 Element 15 Meter Yagis | -:::.
48 Foot Booms sess’
47 and 94 Feet High °°
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High Performance Antennas Sese
for 10 Meters sees’

e Horizontal polarization is always your best choice
e if you can install your antenna only 25 feet high or higher
e otherwise use a four-square vertical array with 30-60 radials

e Moderate gain: small tri-band Yagi, Hex-beam or quad
e asmall Yagi 25-50 feet high will produce good results
e asmall Yagi at 25-40 feet high for Sweepstakes and Field Day

e High gain: a full size tri-band Yagi, small monoband Yagi
or quad, at 50-70 feet high for excellent DX results

e Highest gain: two stacked monoband Yagis on a 60-70 foot
tower (90-120 feet high for three stacked Yagis)
e stack switching ( a “stackmatch”) provides high payoff at low cost

o GG ° @)
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Stacked 6 Element 10 Meter Yagis | -;::-
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Competitive One Tower sese?
Antenna Systems 13

e 50-60 foot tower and a small rotator (e.g., HyGain Ham-1V)
e small tri-band Yagi, Hex-beam or quad
e 40 and 80 meter dipoles and a 160 meter inverted-L

e 70-80 foot tower and a medium rotator (e.g. HyGain T2X)
e Cushcraft XM-240 two element 40 meter Yagi
e large tri-band Yagi such as the DX Engineering Skyhawk
e 80 meter dipole and a 160 meter inverted-L

e 100-140 foot tower and a large rotator (e.g., M2 Orion)
e Cushcraft XM-240 two element 40 meter Yagi
e monoband Yagis such as the Hy-Gain LJ series on ring rotators
e 80 meter dipole and a 160 meter inverted-L

LG TRUR
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Achieving and Maintaining H
Low Loss Coaxial Cables -
Select appropriate low loss coaxial cables for each antenna

Preserve your investment
e water and moisture entry is a persistent, serious threat to your station

Hard-line (e.g., Heliax or 75 ohm CATV) coaxial cables
are the best choice for cable runs longer than 100 feet

e RG-213 and all other flexible jacket coaxial cables are very
susceptible to physical damage and water entry
¢ apin hole in the jacket can quickly cause a high loss cable
o carefully protect your coax cables from physical damage and water entry

Assure long term performance
e test and inspect your cables and connectors at least annually

o BUW o O .
G ICOM

Coaxial Cable
Monetary Considerations 3

e The selection, installation and maintenance of coaxial cables
and connectors should be among your most important
investments when building and improving your competitive station

e Is the proper grade of coaxial cable worth your additional cost?

e [s attention to the many details of installation worth your extra effort?

e Is annual inspection to preserve your investment worth your effort?
e Yes

« If you want trouble-free low loss coax cables for 25 years or longer

e NoO

e If you don’t mind the high cost and disappointment of catastrophic
failure when you least expect it

LICITRURS) O .
GN I ERsiLT ICOM




Coaxial Cable 0es’

Environmental Considerations |sses

e Constant exposure to wind, ice, water, condensation, heat,
cold, ultra-violet radiation and lightning strikes

e Flexible jackets of RG-213 and LMR-400 flexible coaxial cables
are easily damaged during feedline installation, antenna
installation, tower maintenance, wind, ice and lightning strikes
e Never use 9913 or similar “water hose”

e Never use air or foam dielectric flexible coaxial cable outdoors
o except Davis RF Bury-Flex

e Heliax and jacketed CATV hardline are highly resistant to
environmental damage and provide 25 years of service
e If no installation errors are made
e if you perform annual inspections

e @EW o O )
SN ks ICOM

UHF Coaxial Cable Connectors

N and UHF connectors are the most commonly used
e both have insignificant loss at HF

High quality silver plated UHF connectors provide much

more center pin mating force than any N connector

e eliminates cross-station interference and N connector failures from:
o unreliable center pin mating force and common pin alignment failures
e installation errors (e.g., incorrect pin depth, misalignment and pullback)

Avoid using adapters as much as possible

e but if necessary use only name-brand silver plated adapters,
not nickel plated

e never use cheap import “no name” adapters and connectors
Wrench tighten your all of your UHF connectors (1/4 turn)

Avoid saving a few dollars on cheap

EXCITRURS
CONTEST unbranded connectors and adapters CI)COM'
UNIVERSITY
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Amphenol 83-1SP sese
PL-259 Connector

Shell is labeled exactly:
Amphenol 83-1SP

Silver Plated

Silver Plated
Body

Center Pin

www.dxengineering.com/parts/aml-83-1sp

° This is not a good place to save money e] :
SNTLRaTT ICOM

Coaxial Cables
83-1SP Connector Installation :g:g

\‘\ '

BN A
1y P ANTEIOT B

http://imwwww.k3Ir.com/engineering/pl259

¢¢./ NTE COM
5 @TW A m
aT n unconventional but superb method Cl) .




Connector Waterproofing ceese
(XX X )
(X X X ]
o o
3M Scotch
Cover your connectors with two 50% overlapped layers
of Scotch 130C stretched to 50% of its original width,
sticky side facing out
Cover the Scotch 130C with two 50% overlapped
layers of Scotch 33+ or Scotch 88
o G o @] .
GNIERSRT ICOM
Antenna Feedpoint sese
Waterproof and Shakeproof Connections | ssss®
e o

Firmly fasten your
coax to the boom to

prevent vibration 3 .‘;.‘** - S
‘ : Stginlgzss steel screws

Heavy electrical solder lugs

Stainless steel
nylon insert
locknuts

Scotch 130C B B __#¥ Stainless steel
and Scotch_33 ’ @ external tooth
waterproofing == L = | lockwashers

e

o (B9 o O .
SNNERSILT ICOM
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Coaxial Cables Can Make or Break :
Your Competitive Performance |3

e How well you select, install, waterproof, inspect and
maintain your coaxial feed lines and connectors can
make or break the competitive performance of your
contest station

e Cross-station interference in multi-operator and SO2R
stations is often caused by

inappropriate or failing outdoor coaxial cables

inappropriate connectors (never use N connectors)

cheap low quality imported connectors and adapters

improper installation practices

failure to perform annual inspections and regular maintenance

o (@9W o O )
SNIOERSHY ICOM

Low Loss Coaxial Cables sase

for Single Operator Stations seee

e Coaxial cable loss, proper installation and annual inspections
are the most important concerns for single operator stations

e Andrew LDF4-50A 50 ohm Heliax and connectors are
commonly available at hamfests and eBay for ~ $1.00/foot

e Lessthan 1 dB of loss on 10 meters for lengths up to 300 feet

e If you must use flexible coaxial cable on your tower,
Davis RF Bury-Flex is an acceptable alternative for single
operator stations only, at about the same price.
o Never use any other type of foam dielectric flexible coaxial cable

e Non-flooded coax such as RG-213 and LMR-400 has
short service life in the harsh environment on a tower
o especially the rotating cable loop above a rotator
¢ Never direct bury RG-213 or LMR-400 or lay it on wet ground

CIHUE (®)] .
GRVERS T ICOM




Low Loss Coaxial Cables see’
for Multi-Op and SO2R Stations | 3232

e Andrew LDF4-50A Heliax is an ideal choice for lengths up to:
e 300 feet on 10 meters
e 400 feet on 20 meters
e 600 feet on 40 meters

e Eliminate common cross-station RFI sources:

e Use Heliax to avoid RFI caused by corrosion of dissimilar metals in
aluminum foil and tinned braid shields of Davis RF Bury-Flex cable

e Signal coupling between RG-213 single braid shielded coaxial
feed lines when they are bundled or run together in conduits

e Never use nickel plated or cheap no-name connectors and adapters
e Minimize the use of connectors and adapters as much as possible

¢ Use only brand name silver plated connectors and adapters
o @TW o

o
S CkettT ICOM

Low Loss Coaxial Cables
for Multi-tower Stations el

e Multi-tower stations often use coax cables longer than 300 ft

e Andrew LDF5-50A Heliax is an ideal choice for lengths up to
e 500 feet on 10 meters
600 feet on 15 meters
750 feet on 20 meters
1000 feet on 40 meters

e Be cautious of the windload and weight (including ice load)
of large Heliax cables mounted on light duty towers such
as Rohn 25 and 45

o @TW ¢ 9] .
NPk ICOM
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Coaxial Cable e’

Installation on your Tower S
e Wind, ice, water, condensation, heat, cold, ultra-violet
radiation and lightning strikes are important concerns

e If any of these conditions are unusually severe in your
environment, implement additional protective measures

e Heliax and CATV hardline must be firmly fastened to the
tower at least every to five feet to protect them from wind
and ice damage

e Flexible coaxial cables (e.g. RG-213) should be firmly
attached to the tower at least every two or three feet to
protect them from wind and ice damage

e Use electrical tape to protect plastic tie-wraps from ultra-
violet radiation

o @ o O .
R ICOM
Coaxial Cable Interface
to the Top of your Tower sees

e Coaxial cables must be bonded (“grounded”) to the top
of your tower to prevent the coaxial cable jacket from
developing pinholes caused by cable-to-tower arcing
during lightning strikes

e Connectors must be carefully placed and waterproofed
so that water cannot not flow down the outside of the
coaxial cables then into your connectors

o @TW o O .
G CRERT ICOM




Coaxial Cable Interface
to the Bottom of your Tower 3

e Tower mounted coaxial cables must be bonded
(“grounded”) to your tower base to prevent the coaxial
cable jacket from developing pinholes caused by cable-to-
tower arcing during lightning strikes

e An effective ground system must be connected to your
tower base to strip lightning currents from your cables
before they flow down the cable shields into your station

e A minimum of three 8-foot galvanized ground rods
e spaced at eight feet from each other and from the tower base
e Connectors must be carefully placed and waterproofed so

that water cannot not flow down the outside of the coaxial
cables then into your connectors

PEGITHURS

o
SN Caity ICOM

Buried Coaxial Cables ceese

e Direct Burial
e Use only coaxial cable that is rated for direct burial
o Andrew Heliax, jacketed CATV cable or Davis RF Bury-Flex
e PVC jacketed coaxial cable should never be direct buried

e PVC conduit
e Use oversized conduit with plenty of room for pulling cables
e Use sweeps, not sharp right angle PVC connectors
e Use appropriate methods to drain moisture from the conduit
e Prevent water and vermin entry into conduit entrances
e Use only Heliax cables in multi-op or SO2R stations
« bundled single shielded coax can cause cross-station RFI

> @Y @] .
GNCRERT ICOM
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Antenna Rotation Coax sesel
e Your antenna rotation coaxial cable is exposed to the :5:5

most extreme environmental conditions in your station

e Carefully avoid allowing the coax to rub or pull against
the tower or any other objects that could damage it
e Rotators with more than 360 degrees of rotation make this
extremely difficult to achieve
e Name brand, high quality, new RG-213 is an excellent
choice
e 95% shield, stranded center conductor, solid dielectric,
black UV-resistant jacket

e Replace the coaxial cable whenever you discover abrasion,
damage or degradation during annual inspections

e Replace at least once every ten years

¢ @BEW o O )
SN ERSTT ICOM

Single Point Ground at the
Cable Entry into your Station

e Your station cable entry interface should establish a
single point ground as close as possible to the outside
wall of your building

e Install a minimum of three 8-foot ground rods
e spaced at least eight feet from each other in undisturbed soll

e Your single point ground strips lightning currents off of
the coaxial cable shields before they enter your station
e Lightning protectors should be installed at the station
single point ground
e never install lightning protectors at your tower base

EXCITRURS O .
GNVERSTT ICOM




Coaxial Cables see
Inside your Station 23t

e RG-213is much more practical than Heliax cable
e RG-223 and RG-400 are excellent choices for small diameter coax

e Eliminating cable, connector and adapter related cross-
station interference in SO2R and multi-operator stations
e Never bundle single shielded coaxial cables
e avoids cross-cable signal coupling in single shield coaxial cables
¢ use double shielded coax if you must bundle your coaxial cables
e Use UHF connectors and never N connectors for much
better center pin contact pressure and reliability
¢ Use only high quality Amphenol 83-1SP silver plated connectors

e To minimize signal radiation, use K3LR’a PL-259
installation technique and avoid nickel plated adapters
cEPWo

o
SN Esity ICOM

Annual Coaxial Cable see
Inspections 2388

e Inspect all indoor and outdoor coaxial cables, connectors
and waterproofing for evidence of damage, cuts, cracks,
moisture intrusion and improper installation

« Antenna feed point connection (wear and water intrusion)
¢ Antenna rotation coaxial cable (chaffing and wear)

e Tower top connectors and bonding to tower

o Tower base connectors and bonding to tower

¢ All coaxial cable connectors and adapters in your station
¢ All SO-239 chassis connectors on your station equipment

e If in doubt, remove the connector for detailed inspection

e Verify that all indoor and outdoor connectors are wrench tight
o Yiturn

R CTHUR] (@] .
SAVERSiT ICOM
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Coaxial Cable sese

Measurements Inside Your Shack |seee

e Make a record of the following measurements at the ham
shack end of every coaxial cable:
e VSWR across the entire band(s)
e Center conductor to shield resistance
o typically either a fraction of one ohm or many megohms
e TDR and/or VNA plots
¢ serious station builders should own (and use!) a TDR and a VNA

e Well before your next competitive contest, verify that all
measurements have not changed and are not erratic

e any change (better or worse) requires detailed investigation

e Use a digital wattmeter in your station to allow you to

quickly detect and diagnose abnormal operation

o B o Q .
SLLERT ICOM




CW and RTTY Skimmer
and the Reverse Beacon Network

Presented by N6TV oo
n6tv@arrl.net XY
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o o
LUK ®)
Dayton 2015 1
Overview sssse

e What is CW Skimmer and RTTY Skimmer?
e What is the Reverse Beacon Network?

e How does it work?

e What can the RBN do for me?

e How can | use it?

e How can | help?

e What’s new?

o @FW ¢ @)
ONTEST '
%NWERS!%‘Y Dayton 2015 l Co M 2
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It all starts with one developer

e Alex Shovkoplyas, VE3NEA
(b. 1965, ex-URSEMI in Canada since 1998)
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What is CW Skimmer? SHE

1. Hardware: PC + Software Defined Radio
(SDR)




SDR Antenna

2. Wideband RX Antenna, 1.8-30 MHz

InLogis
(formerly
Pixel Loop) E&
RF Pro-1B:

DX Engineering
y Active Horizontal:

Dayton 2015

Software

3. CW (or RTTY) Skimmer or Skimmer Server

CW Skimimer

File \ew Help

= ||@||¢| D

H =3

il 7095.66_|

14 » TU BAIAKY TEST » A 7
B8 0 (M 69 | Decoders: 491 of 451

» EA4CGE
SHR: 10 dB

@: KTOR

" [2] CQ EA3AKY
o
Lol

29 WPM

=0
- X
\O-V—L!riu
£ CA EASFV [
o—- Ci] MWEA]-

10— L0 AEEPP [
o—C0Q W2UP ]

#—oRL?

©— C VABLY [~
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CW Skimmer by VE3NEA seeee

e Works with many SDRs

e Decodes multiple CW
signals in real time

e Can monitor entire CW
band

e Waterfall Display
e Band Scope
e Uses MASTER.DTA

e Telnet Server (emulates
a DX Cluster)

o (@9W o O )
UCNOI\];IBTREE%'{: Dayton 2015 lCQM 7
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Skimmer Server by VESNEA
Skimmes: Server v.1.20 - Robert A. Wilson ®) ::::
Status  Skimme helnel] Dpelalnr} Ahout I o o
Fesser 01 Gk 05TF ] e Natively supports only
Segment Banchidth ’m th e QS 1 R S D R

te

w
5

['s]
=
o
=

e Decodes multiple CW
signals in real time

e Monitors multiple bands
with single SDR

e No Waterfall Display
e No Band Scope
e No MASTER.DTA

EEE
1w

a

OO0EE
EREMNE

Mumber of Threads |2 3

0K | Cancel | Apply

v e Telnet Server
° @GTW o 0 _
UCN?\TIIETREIET;‘%I Dayton 2015 l C O M 8




RTTY Skimmer Server (new)

RV S Serve 10 Unegred g, B Syl =) e Natively supports only
the QS1R SDR

Decodes multiple RTTY
signals in real time

Monitors multiple bands
inobiacs T b Y dl  with single SDR

e Limited Band Scope
e Can use MASTER.DTA

e Telnet Server

o (BTW o O )
Eﬁ%%&%? Dayton 2015 lCQM 9

Telnet server
(localhost port 7300)

e Emulates a DX Cluster Node

DY dc WeIU-§:=  14650.7 WO7HE 24 45 J1 WPH (@ 2358
DH de MG6TU-3: 14829 .6 MDD 29 4B 25 UWPM cCQ 2358
DA de NoTU-H: 14052.5  YU4D 32 4 31 WPH GO 2358
DE de NG6TU-#: 14822 .6 J39BS i1 4B 25 WPH CQ 23549
DH de METU-#:  14B66.8 NF6A 38 dB 10 WEM GO 2358
D de N6TU-di: 14854 .4 HNSUM 26 dB 29 UPM COQ 2358
DX de N6TU-%: 14821 .2 HNN5J 35 dB 31 WPHM GQ 2358
DA de NeTU-i: 14061 .4 UXSE 12 dB 28 WPM CO 23%8
DX de N6TU-#: 14864 .2 Q5 1 15 dB 28 WPH Ca 2358
D de N6TU-dt: 14832.2 UEPXF i8 4B 27 UPM 2358
DX de N6TU-3i: 14842 9 HNISC 45 4B 31 WPH 2358
DX de M6TU-ii: 14832.2 VUE7XF i8 dB 27 UPH CQ 2358
D de NeTU-1i: 14639.2 EA3FP 15 4B 31 WPM Ca 2358
DX de N&ETU-#: 14852 .5 UBYR 20 dB 28 WPH CQ 2358
DH de NETU-#:=  14B22.9 RBTE 3%z dB 25 WEM Ca 2358
DH de HGETU-#i: 14828 .4 UHGR 4B 29 UPH 2358
DX de M6TU-1i: 14B65.6 KH7B 25 dB 29 UFHM CQ 2358
To ALL de SKIMMER <B953Z> : Clicked on "WE7RF" at 14832.2
DX de N6ETU-H: 14069 6 KF6T 13 dB 28 WPFM CQ 2358
DH de METU—#:  14667.1 NHGM 25 dB 20 WPH €9 2358
To ALL de SKIMMER <B952Z> : Clicked on """ at 14031 .4
DR de NeTU-#: 14B35.5 KF3GE 12 4B 26 WPH 23%8
DX de NeTU-H: 14028 .4 UHeR 7 dE 29 UPM CO 2358
D de METU-#:  14B36.1 NZil 16 dB 28 WEM Ca 235@
Di de N6TU-it: 14062 .7 HN4Q% i1 4B 29 UPM COQ 2358
DA de NETU-#i:= 14645 .14 YU1iFHM D R, GO 23%8
DX de NBTU-#: 14859 6 YH4D 2358

f— Reports Signal to Noise ratio, CW Speed, CQers o
@ Q
GQNTEST ICOM
UNIVERSITY Dayton 2015 10
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What is the Reverse Beacon
Network (RBN)?

e Uses any CW or RTTY signal as a beacon

e Multiple Skimmers world-wide record signal
strength (S/N ratio in dB) and CW speed
(WPM)

e A free “Aggregator” program forwards
Skimmer spots to a central server

e Central server distributes spots via web page
and public telnet servers

e You don’t need to have an SDR to use it

coNTEST oM
UNIVERSITY Dayton 2015 11
How do spots get to you? sisie

“Retail” DX
clusters

Antenna SDR
«Pixel RF *QS1R
Pro-1A
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Acknowledgements

e RBN web site and first aggregator originated
by PY1NB (similar to his other web site,
www.dxwatch.com). Felipe pays all the bills.

e Lots of code by W3OA (aggregator), F5VIH
(Spots analysis tool)

e CW Skimmer evangelized and tested by
N4ZR (also publishes RBN blog) — “RBN
Chief Evangelist”

e Telnet server support by K5TR, W2QO,
KM3T

o GFU © Q .
%ﬁﬁ%@? Dayton 2015 ICQM 13

Felipe Ceglia, PY1NB sssse
e Created and maintains
the Reverse Beacon
Network
e Hosts dxwatch.com
and
reversebeacon.net
o @FW © 0 .
ONTPERERT Dayton 2015 ICOM , ,
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Dick Williams, W30A sete

e Created the newest
RBN Aggregator
software; now adding
enhancements.

. Q
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Nick Sinanis, F5VIH

e \Wrote the RBN
Spots Analysis Tool

FS5VIH @ TM6M
CQ WW CW 2011

e o '
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Pete Smith, N4ZR

e RBN Chief Evangelist

e Skimmertalk Reflector:
http://dayton.contesting.com/ =
mailman/listinfo/skimmertalk |

e Yahoo Group: RBN-OPS
https://groups.yahoo.com/neo/#
groups/RBN-OPS/info
(130+ members)

UGNIVERSITY Dayton 2015 I C O M 1 7

What can the RBN do for me? | ::::e

e It can improve your score
e Fills spots in band map (SOA, Multi-op)
e Spots you (very often, if you call CQ properly)

e Entering a contest?
e Before: Check antenna F/B, signal strength

e During: See where you are being heard, view
skimmer-generated propagation maps

e After: Compare signal strength with the
competition

0 @) .
NTEST ICOM ,

c
UNIVERSITY Dayton 2015
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How can | use RBN to improve
my score? sssse
e Make sure the Skimmers find and spot you ° °

e Access RBN via your favorite DX Cluster, for
CW and RTTY contests (when allowed)

e RBN will post far more spots than DXers
e With smaller pileups, less competition

e RBN quickly fills the band map in your logging
software

e RBN helps locate clear spots to call CQ
(between stations that you may not hear)

o @ o @) .
g I‘%&TRE%'{_' Dayton 2015 |CO‘M 19

How can | use RBN to improve

[ ]
(X N ]
] - [ X X ]
my score (cont’d): seese
(X X X J
e The RBN reveals band openings, shows ' * °
where you are being heard
e At K3LR, sunrise on 15m: “Spotted by S50ARX-#"
e First EU answered our 15m CQs 25 minutes later
o (G950 o O .
gﬁ%%ﬁ%? Dayton 2015 ICOM 20




How do | CQ “properly”?

e Send everything at the same consistent speed

e Never use >/< or +++/--- to change speed in
messages

e Call CQ or TEST and send your call twice
e CQN6TV N6TV
e TEST N6TV N6TV
e CQNG6TV N6TV TEST
e Use proper spacing (let computer send)
e Don’t send with paddles and rusheverythingtogether

e Change your freq. slightly to get spotted again

° @TW o o) :
GONTRT ICOM .,
What counts as “CQ? sssse
e Originally just: “CQ”, “TEST”, and “QRZ”

e VE3NEA Added: “FD”, “SS”, “NA” and “UP”

e Examples:

e P5DX P5DX UP
e SSN6TV N6TV
e NANG6TV N6TV
e FD N6TV N6TV FD

e Short calls like “W1F” should always be sent

twice to help Skimmer identify it quickly

° @B o 0O
GOMNTERT ICOM ,,,
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How to improve your chancesina |:::.,
. . eo0o
Skimmer-generated pileup sesee
.:.:
e Use XIT or the “randomize TX” feature of
your logging program to call a bit off
frequency.
Bandmaps properties [Alt+H for help] .
Spotz lFetime [min. ] _Spots entered or sent by the operatar
From D= cluster: 30 Log fields are cleared:
Op-entered: a0 @ Always Mewver ‘When dupe
Do ok autornatically fill the lag figlds when ane grabs a spat
/| Randormize T frequency in Cw -100/0/4100 Hz)
° @TW o Q .
%ﬁ%%&%? Dayton 2015 lCOM 23
How do | use the RBN to Check My ot
[ X X J
Antennas? eceee
.:O:
e To test performance, just call CQ on CW,
check RBN web site (turn beam, repeat)
e Use RBN web site’s “Spots Analysis Tool” to
compare your signal to the competition
e Download raw data files for deeper analysis
e Every RBN spot posted since February, 2009 is
archived on the RBN web site
° @3 o O i
gﬁ%ﬁ%ﬁ%‘ Dayton 2015 |CO‘M 24




Accessing the RBN (SOA, Multi)

1. Many DX clusters combine RBN and human
spots using AR-Cluster V6 (see
www.dxcluster.info for address listing).

e Some ARC V6 clusters offer CT1BOH spot
quality filters (flags busts, uniques)

2. dxc.ve7cc.net port 23
CC Cluster software — removes many bad
spots (uniques) and dupes

o (@9W o

Q
ONTEST i
GVERETY Dayton 2015 ICOM 25

Filtering Spots (old way)

e DXSpider
e accept/spots by_zone 1,3,4,6,7,31 and not
by WZ71 or call N6TV
e http://www.dxcluster.org/main/filtering en.html#tocl

e ARCluster V6

e set dx filter call=N6TV or (unique>1 and
(spotterstate=CA or spotterstate=NV or
spotterstate=UT))

e http://www.n8noe.us/ARC.html

o (G0 o

@]
ONTEST '
GANLRERT Dayton 2015 ICOM 26
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Filtering Spots (new way)

e Use CC User software by VE7CC to log in to
dxc.ve7cc.net port 23

e CC User sets filters with a full-feature, Graphical
User Interface (GUI)

e CC Cluster nodes automatically reject “unique”
(busted) spots, eliminates dupes

e New AR-Cluster Client by AB5K
e Updated Tutorial:

e http://reversebeacon.blogspot.com/2013/12/a-new-tutorial-on-
using-rbn.html
o (@9W o

Q
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[ ]
(X X J
. : [ X X ]
ser Filter Dialogs
(X X X ]
(X X X ]
Selings | Country | Stete | Bends | Lecak=11]  OX | WwV=d | LognMsg| Am=5 | Wx | Mal o o
Fter? reject ok by chee @ VE7CC Fae Type
U CFoe CJ8 16 [ ws & NA 2 || & DXDigination
I ler (il Fr rm ™ wps
-  Announce
I  CHE ka4 CT9 £
il I~ Hi KL vz I~ 54 AR
I~ M " HKora " KR [ V3 " CAS DX, County
rom CH Cke2 Cwe Cs
Fos T Fepe P v L
/G FJ3  Cs FwE [z oo
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™ M rJr Ir Rz [~ VPV
ik e | lamma| set | ce | CIEsel’ THewel

Setings | Cowty |  State | Bands | Locak=40 | O0X=3 ]  wwv | u
States and Provinces:
Wil w2 W3 W4| W5 W6 w7 w8 w3 Wi VE |
Fer W Fpoe MA AR Toa Faz T TN T oo Fwe Fsk
Cma Cwr CDE CGa LA FIO [FCoH T s T NS ¥ a8
I~ ME CMD [CKY T MS FWr Cwy Cwl Tk [TPE FBC
™M Flea Fhe Fiuw F W Fun Fae it
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rwvr Csc X ¥ Wi CNE [CON I yr
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[
[ X X J
- (X X}
-cluster client oy eccee
o000
[ XX X}
www.n8noe.us/ARC.html °
~ — — — ;
a2 DX Filter Viewer - 1 -—— - — L E="rol X
Mub-  Ede  Delete
MName Fitter Defautt i Fiter  Fiter
b MEL 1 fNot Sicmmer)or (Skimmer and Linique > 1)) and (SpotterCaZone in (3.4)) and (Freq 3= 1800 AND... [ Apoly || pply ][ Edit || Delete
Mo Skimmer Mot Skimmer
Morth America Org Spots | SpotterCont=NA
USA Originating Spots SpotterCty=K
WYV High Guality Skimmer | Not Skimmer or {Skimmer AND Unique>2) Hpply || Apply Delete
| WYY Med. Qualty Skimmer | Not Skimmer or {Skimmer AND Unique> T}
S — — - - )
ey ool |
| Introdusction | Legacy Spots | Skimmer Spots | Spot Orgnation | Frécusney | Special Fiters | Frish
Pick the range of frequencies that you want to recive using the drop st
Fraquency Select ERIETTENST] |
‘ |
Frequency Fiter  (Freq >= 1800 AND Freq <= 2000 OR Frea >= 3500 AND Freq <= 3600OR Freq 2= 7000 AND Freq <= 7100
OR Freq >= 14000 AND Freq <= 14149 OR Freq >= 21000 ANID Freq <= 21160'0R Freq >= 28000 AND Freq
<= 28200)
o G 0 Qo
CONTEST Dayton 2015 ICO
UNIVERSITY 4 M 29

Many nodes combine RBN and

“legacy” (human) spots

e dxc.ve7cc.net port 23 (CC Cluster, many
filtering options, use CC User to set them)

e dxc.w9pa.net port 7373 (AR Cluster)

set dx extension skimmerquality

e dxc.n7tr.com port 7373 (AR Cluster, but
pre-filters to show only spots from Zones 3
and 4)

NCT.UR O .
ONTEST lCQM 20
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Real-time propagation maps

e http://www.dxmaps.com
e Click “HF” and band of interest

e Leave page open, it refreshes automatically

e @TW o

Q NTEST
UNIVERSITY Dayton 2015

O :
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DYMAPS.COM site Personal Radio Software DXmaps Tiavels Humor . |

DXMAPS 2.6 - QSO/SWL real time maps
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DXMAPS.COM Site Personal  Radio Software DXmaps Traves tumor - - 75 [ = EIS & F= Tansate Login
DXMAPS 2.6 - QSO/SWL real time maps

[Map]List[Graph) ‘Europe| Africa|North America|South America| Asia|Gceania [World
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. 1 -
Q50/5HL on 10m. 2015-02-27)
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U info 281
[’:113 .‘UL L yﬁ:“m‘ AL J AC BC cc bC HC Ic JC KC LE MC
wémw% = |
a5
NB 0B PB a8 AB 08 | cametog B %ﬁﬂ I8 Kit LB ME
fFB-"esaive; Mest, recent, 0. %% 2215, HA 1A A KA La ’3 3
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vy dxmapis.com//spots/map. php

Using www.reversebeacon.net |:3::¢

e Great for post-contest analysis
e Plot signal strengths

e Raw data files can be downloaded / analyzed
e Millions of spots archived

o :
QIQ\IFJETREI%¥ Dayton 2015 ICOM 34
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WWW.reversebeacon.net

‘ « C & © www.reversebeaconnet rafes

REVERSE BEACON NETWORK

welcome @ dx spots skimmers downloads about contactus

Welcome to the reverse beacon network! statistics:

we have 70 skimmers onling
The Reverse Beacon Network is a revolutionary new idea. Instead of beacons actively transmitting signals, the RBN L

is a network of etationg listening to the bands and reporting what stations they hear, when and how well_ we have 115 visitors online

If you already know all this, skip directly to the main page.

So why should you care? Well, to begin with, you can see skimmers online:
band openings in near-real time on an animated map. You  [RSUUCIE AITIEeIFIge] [oTs ]} Ve iy
can call a quick CQ, and see which reverse beacons hear A tor 2.1 - ht f AB1HL - Y
you, and how strong you are. Try It! HW 10m.20m, 30m.80m 40m 17m
The newest Aggregator, Version 2.1, is now g;:lﬁs ‘2::
But the real breakthrough is in the database of past "spots". ~ available, after extensive beta testing. This DK9IP - 30m.80m 40m
You can instantly find out what stations, from a given rpe‘:::zplgg?hgge;"[‘:f;?':”s fr:emels's an DLOLBS -
: Y tab. Fi  there i
country or zone, have been heard, at what times and on entirely new tab titied "Skimmer Traffic.” DL2CC - 20m,30m 80m 40m
what frequencies. You can see when you've been spotted, Here's what it looks like DL3KR -
‘who spotted you, and how loud you were. Try It! DR1A - 20m Aim &0m 40m

o @PW o O )
%ﬁ%ﬁ%@l Dayton 2015 ICOM 35

www.reversebeacon.net main

‘ € 5 C i O wwwreversebeaconnet/main.php

REVERSE BEACON NETWORK callsig

welcome main dx spots skimmers downloads about contactus

show/hide my last filters options:

show/hide
no filter selected, showing all spots. rows to show: |50 [<]

de dx freq cq/dx snr speed time news

W4AX O HB9TPT 101155 C€Q 6dB 19wpm 0945202 Apr RELbiog stav tunad)

EA4TX B HesTPT 101155 €Q 8 dB 10wpm 0945z 02 Apr we have 67 skimmers online

IK3STG B HBaTPT 101155 CQ 17 dB 20Wpm 0945z 02 Apr we have 147 visitors online

[+l vE1 1 1

KBND i+l ver1zz 8235 CQ 28 dB 9wpm 0945z 02 Apr TR

W30A I+l ve1zz 18235 CQ 21 dB 19wpm 0945z 02 Apr 9V1RM - 10m.17m. 12m.15m

KITTT I+l vetzz 18235 CQ 35 dB 19wpm 0945z 02 Apr AB1HL - 20m, 30m.40m,17m
DJ9IE - 40m

WZ7l i*lverzz 18235 CQ 36 dB 20wpm 08452 02 Apr DKAMAX -

KBSAMG I+l ve1zz 18236 COQ 14d8 19wpm 08452 02 Apr gEggE -6m

RZIDVP =4 MSSRAI 10117.5 CQ 12 dB 28wpm 0945z 02 Apr e T T T

KHBLC - LUsDo 140120 CQ [LoTW] 28 dB 14wpm 0945z 02 Apr DLOLBS -

9O Dm Al Al ATm 4 &m

ONTEST oM
%N?%%RSI%‘Y Dayton 2015 lCOM 36




Where was | heard?

€« C A O wwwreversebeaconnet/dxsdl/dxsd 1 php?f=0_c=NETVR

REVERSE BEACON NETWORK

welcome main  dx spots | skimmers downloads about contact us

showihide my |astfilters

showing spois for DX call: N6TV rows o show: |50
search spot by callsign

search callsig © px

wildcard * allowed

de dx freq cqidx snr speed time
WZTI == NeTV 280190 CQ[LoTW] 19dB 25 wpm 2021z 01 Apr
KATTT == neTv 280191 CQ[LoTW] 18 dB 24wpm 2017z 01 Apr
SE0ARX = Ne TV 280190 CQ[LoTW] 12 dB 25 wpm 2017z 01 Apr
o @FW o @]
%l&%%ﬁ%? Dayton 2015 lCQM
37

Plot spots on a map

REVERSE BEACON NETWORK callsig

welcome main dxspots skimmers downloads about contactus

show/hide my last filters options:
no filter selected, showing all spots rows to show: |50 [<] O

search spot by callsign

de dx freq cqidx snr speed  time news

WaAX D HesTPT 101155 cQ 6dB 19wpm 0945z 02 Apr R e e

EA4TX D HBSTPT 101155 C€Q 8dB 19wpm 0945z 02 Apr we: have 67 skimmers online

IK3STG B HeeTPT 101155 €Q 1708 20wpm 0945z 02 Apr we have 147 visitors online

K&ND [*lve1zz 18235 CQ 28dB 19wpm 0945z 02 Apr e orline:

W30A Belve1zz 18235 CQ 2148 19wpm 0945z 02 Apr QVIRM - 10m,17m.12m 15m

KITTT i+lverzz 18235 cQ 3508 19wpm 0945z 02 Apr ABTHL - 20m,30m.40m,17m

wz7l i*lveE1zz 18235 CQ 36 dB 20wpm 0945z 02 Apr gﬂm?m

KBIAMG I=lve1zz 18235 CQ 1448 19Wpm 0945z 02 Apr gg;‘f- 6m

RZ3IDVP 1ZH MSSRAI 10117.5 cQ 1248 28wpm 0945z 02 Apr 20m 30m.40m 17m,12m A5m

KHBLC _ LUSDO 140120 C€Q [LoTW] 28 dB 14wpm 0945z 02 Apr E'Lg}f? o A A A

o @H o O

GONTEST ICOM
UNIVERSITY Dayton 2015 38
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Which bands are open at my
QTH?

REVERESE BEACON NETWORK

welcome main dxspots skimmers downloads about contactus

options:
show/hide
—

Asia language:
Europe english =
Adians spots format:
Ccoe awateh  |~]
Alrica

 tracking mode on
[¥)show flags
'show lotw users

tag new spots:
since |ast updateEl

map (beta version)”
 showi with grayline
show
hide

! raomi/ 130m /20m 1 17m | 15m | I rem/
world wide / zoom to US/ zoom to Europe / zoom to Nerth Atlantic

show/hide my last filters spots |ifetime:
showing spots for spotter call: N6TV rows toshow: |50 [=] 10 minutes [}
search spot by callsign watch list:
de dx freq cqfdx snr speed  time no watchiist

o @TW o Q i
%Nl\ﬂ:%%? Dayton 2015 |COM 39

Spots analysis tool

REVERSE BEACON NETWORK

welcome mamers downloads | about | contactus

download raw data

Welcome © 1 network!

The Reverse Be: Sp-l-:lt Seﬁn.:tl_iﬂea. Instead of beacons actively transmitting signals,

the RBN is a nety~—-" == === s and reporting what stations they hear, when and

how well. create your filter!
If you already kn HF > & main page.
VHF+ >
So why should y_ . __..4:. s e m e eeewe U CEN SEE
band openings it ;- 1 map_ You Check out our blog!
cancallaguick .—.- .. ... __3cons hear

Aggregator 2.1 - new insight for

you, and how stt VHF+

Skimmer ops
HF/CW The newest Aggregator, Version 2.1, Is now
[ T TR . ———s [T wrailahla aftar cvtancim hata toctinn Thie
° @ © [e)
CONTEST '
UNIVERSITY Dayton 2015 ICOM 40




Pick a Date, a Skimmer, add S
callsigns to compare siete

1. Select a comparison date

2. Select a Reverse Beacon

v Africa

r Europe )
» Oceania

~ North America
J. Enter callsigns to compare

AAAVV 354 spots

- TTESEQ [ X NE6TV 58 spots
® K3MM 6926 spots

P ] [ X KBXX 29 spots

KA9SWE 657 spots
KBOAMG 181 spots
KCOVKN 877 spots

c @ o
Dayton 2015

) .
ICOM

CONTEST
UNIVERSITY

°
YY)
1 : eoo
And the winner is ... K6XX! ssese
eooe
)
Spots for NBTV K6XX at K3MM
10m spots
00:00 03:00 06:00 09:0 T-m: i:__J 21:0( 00:0
15m spots
“ N6TY
K6XX
CIRHUR] O )
%I*ICI)KTFIETREI“EI;'? Dayton 2015 lCQM 42

65



66

Raw data downloads

- = - 0 L) N\
welcome @ nloads about contactus
Raw data dUSroresreier=—0
Data from the RBh spot search 1analysis.
Simply use the int¢ create your filter! tracts vou want The zipped files can be downloaded by a single dick
on the filename
HF >
The data files then yviewed by opening in Excel. Note, however, that on busy days the
amount of data wil VHF+ = it. For example, on Salurday, during the 2010 ARRL DX CVY conlest,
the RBM produced & Microsoft Access or other data tools to examine and manipulste the
full daily data set, ¢ HF kS,
Tneonlythingthat VHF+ 1 hat you Shiare your ideas for analzing therm, 35 wall 35 any results,
with the RBN comi iton our RBN blog. Of course, you will retain full rights for any othar
publication. Pleas: HF/CW keep in touch with us.

HF/SSB

Click on the year, 2 €e available data. You can also use the controls below.

collapse allmonth VHF+/CW

2012 VHF+/5SB
January 1.8/3.5/7MHz
February
01 Wedn¢ 14/21/20MHz 20120201.1ip
02 Thurst 10/18/34MHz 201 20202.2ip
03 Friday 1099KBytes ‘

%]VERHTY oot o Dayfor 2015 |COM 43

Raw data is text file, Comma oo
Separated Values sasse

callsign,de_pfx,de_cont, freq,band,dx,dx_pfx,dx_cont ,mode,db,date, speed, tx_mode
JE1SGH, JA, AS, 28032.6, 10m,K6UW,K,NA,CQ, 29, 2014-02-15 00:00:00,32,CW
XV4Y,3W,AS,14041.1,20m,PT5T,PY,SA,CQ, 22,2014-02-15 00:00:00,28,CW
XV4Y,3W,AS, 14021, 20m, PX2F ,PY, SA,CQ, 23,2014-02-15 00:00:00,23,CW
NC7J,K,NA,28005.5,10m,N2IC,K,NA,CQ, 11,2014-02-15 00:00:00,33,CW

Total World-Wide RBN CW spots, CQ WW:
2012: 3,163,126 (18.3 spots per second)
2013: 5,743,545 (33.2 spots per second) — up 81.5%
2014: 6,200,340 (35.9 spots per second) — up 8.0%

ARRL DX CW:

2013: 3,937,108 (82,023 spots per hour)
2014: 4,146,399 (86,383 spots per hour) — up 5.3%
2015: 5,537,017 (115,354 spots per hour) — up 33.5%

NCITRUR

@] .
%ﬁ%\g&%}; Dayton 2015 ICOM 44




What's the Average CW Speed? |::s:e

e 2013 CQ WW CW: 30.6 WPM
e 2014 CQ WW CW: 30.8 WPM
e 2014 ARRL DX CW: 29.6 WPM
e 2015 ARRL DX CW: 30.1 WPM

CONTEST g
UNIVERSITY Dayton 2015 ICOM 45
How can | help? ssale

e Set up an SDR, feed Skimmer Spots to the
RBN, using the Aggregator program
e More skimmers needed in Asia/Africa/South
America
e Call a bit off frequency (Win-test and N1IMM
both provide automatic randomization if
desired)

o @FF @ @)
ONTEST i
%NWERSE%‘Y Dayton 2015 ICOM 46
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What's New? S

e NCDXF and other HF Beacons can be
spotted on RBN

e reversebeacon.blogspot.com/2014/02/ncdxi-
beacon-spotting-redux.html

e RTTY Skimmer Server 1.0
e CW Skimmer 1.83
e Aggregator v4.0

o @EW o O
ONTEST ’
ENWERH%‘Y Dayton 2015 lCQM 47

For more information

e http://www.reversebeacon.net

e http://www.dxmaps.com

e http://www.bcdxc.org/ve7cc/default.htm#download
e http://www.dxatlas.com/CwSkimmer

e http://www.dxatlas.com/SkimServer

e http://www.srl-lic.com/ (QS1R SDR)

e http://microtelecom.it/perseus/ (Perseus SDR)

e http://www.dxengineering.com/parts/ins-rf-pro-1b (RF
Pro-1B loop antenna)

o @FF @ @)
ONTEST i
gNWERSE%‘T Dayton 2015 ICOM 48




For more information

e http://www.dxengineering.com/parts/dxe-arah3-
1p (Active Broadband Dipole antenna)

http://www.pvrc.org/~n4zr/rbn.pdf

http://reversebeacon.blogspot.com/2013/12/a-
new-tutorial-on-using-rbn.html

e http://reversebeacon.blogspot.com
e http://www.ve7cc.net/
e http://www.qgrz.com/db/n6tv

o BT 0 o .
%L‘{CF‘JNETREI%‘%' Dayton 2015 |CO‘M 49

°
] T
Questions? sssse

TIX

T

o o

o @TW © o .
%ﬁ%%&%%‘ Dayton 2015 ICOM 50

69



70

Why Cabrillo Is
Important to You

Randy Thompson, K5ZD .:.
00
00000
0000
0000
e O
G TURS] O
Purpose of this Session

e History of the Cabrillo log specification
e Cabrillo log file basics
e How the log submission process works

o (@9 o

CONTEST ?C QM
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“Contest Log” — 1980
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CQWW Paper Log Processing

Receive logs (4-8 weeks in mail)
Divide logs by category
Mail logs to log checker for that category

Checker reviews logs and marks scoring changes on
summary sheet

e Sends summary sheets back to Director

Summary
GONTEST Tcom
Paper Log Results S

e Director collects all summary sheets
e Write correct line score info “above this line”

(do not write above this line)

@\ ARRL INTERNATIONAL DX CONTEST @

CW Third FULL weekend in February—Phone First FULL weekend in March

e Store summary sheets in results order
e When final, deliver to typesetting department
(in results order)

LG URS (@] .
SV ERSiTT ICOM




ontest Log — 1989

©o WORLD WIDE DX CONTEST CQ Page &
CALLSIGN: KITUR MODE: CW BAND: 40
DATE TINE NUMBER FREQ  CALL RCYD  NEW NULTS  PTS
11/25/89 0825 281 a0 599 14 3
11725/89 0825 282 w0 599 15 3
1i735/8% ©sam  ass o 555 i 5
11/25/80 0836 284 0 245 14 3
11725/80 @837 285 a0 599 15 a
11/25/89 0827 286 0 599 05 2
11725/89 o828 287 a0 599 03 2
11725/89 0829 288 a0 599 14 3
11725/89 9830 289 40 599 25 3
11/25/89 0830 290 w© 599 14 3
11725/89 0831 291 a0 599 15 3
11725/89 0812 292 10 599 25 3
11725/85 ©83r 283 i 559 15 E)
11725/89 204 40 299 25 3
11/25/89 295 a0 599 25 3
11723/89 296 40 99 04 2
i 593 id 3
11725789 a0 599 25 3
11725/89 299 a0 599 14 3
1172569 380 5 SHSAGH 555 ia 3
11725789 102 40 Y2 3
11725/89 303 40 G4l 1
11/25/89 304 40 UL7LFD 599 17 UL 3
11/25/89 305 40 YI2PL/P 399 14  -DUPLICATE- ©
11/25/89 306 40 P40G 599 09 P4 3
1125785 307 40 Hcsy 585 10 10 HC® 1
11725/89 308 40 CUZAK 599 14 cu 3
11725/89 300 40 NLIG 595 01 01 KLY 2
11,/25/89 310 40 JHIGTV 599 28 1
11,/25/89 39 ¥V2BE 599 09 1
11725789 3z ViIB 599 07 07 2
11,25/59 313 VFILB 599 05 i
/25,89 14 VPEQ 599 08 00 H
12 25780 s 8PIHT 595 08 2
31/25/89 s oM 55 05 3
1125789 1000 217 AnGY/EHE 599 m
; icas  3i IASICC 595 25 :
11728785 1063  iia IKIHAP 535 28 3
1179589 1008 320 VEBAV 539 29 29 VK 3
Totals This Page: 39 6 12 LL]
cunulative Totals: 317 22 s 210

SnvEkeitt ICOM

We need a better way!

Electronic Log Submission

GT o 0 "
SN ERsiT ICOM
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Requirements S
[ X X X ]
o o
e \WWhat makes up a contest log?
e What data do we need for each QSO?
e \What data is needed from the summary
sheet?
e Formatting?
e Human readable?
e @TW o O )
SatoLksit ICOM
[ J
coe
QSO Data L
[ X X X ]
o o
3/9 21 0050 JH3DPB 59 TX 59 Kw
JATYAA KW
VS6BG 100
55 KH6ND KW
ZL1ANJ 150
28 HC8A KW
OA4ANR 100
0100 KL7RA KW
14 VP2E KW

e Easy for humans to understand, but not for computers

ICTRURS] O .
GATERSHT ICOM




[ X X J
ARRL Format “V1” — 1993 ces
orma — ecece
[ X X X J
o000
ARRL Suggested Standard File Format °°
For Submission of Contest Log Data
e All files must be in standard ASCII format.
e All files must be on an MS-DOS formatted SAMPLE FILE:
disk, 3.5 inch (720-KB or 1.44-MB) or 5.25 55 ¢y 15/02/92 0001 UNOWA 599 MA 599 100 * 3
inch (360-KB or 1.2-MB). 20 CW 15/02/92 0001 UZ1AWJ 599 MA 599 200 * 3
e The diskette label should clearly indicate 58 g“ ﬁjgijgg 8885 %ﬂﬁw 233 m 233 188 * 2,
the call sign used, contest name, entry 20 CW 15/02/92 0003 UZOXWT 599 MA 599 100 3
20 CW 15/02/92 0003 UZAWWA 599 MA 599 200 3
class, and date of the cohtest. ] 20 CW 15/02/92 0004 0ZAUN 599 MA 599 500 3
e A paper summary sheet is required of all 20 CW 15/02/92 0005 OKIALW 599 MA 599 KW * 3
Iogs either an official ARRL summary 20 CW 15/02/92 0005 DF5UL 599 MA 599 KW * 3
’ L . . 20 CW 15/02/92 0005 YU7XM 599 MA 599 100 3
sheet or a close facsimile with a signed 20 CW 15/02/92 0006 RHOE 599 MA 599 300 * 3
contest participation disclaimer. 20 CW 15/02/92 0006 YO7BGA 599 MA 599 006 * 3
e All diskettes become the property of the
ARRL and are not returnable.
e All QSO data must appear in each line,
aligned by columns...
e @TW o O
CONTEST A i y ¥ ’
UNIVERSITY Source: http://lists.contesting.com/_cq-contest/1993-02/msg00078.html I COM
[ ]
000
[ X X J
ext Steps
o000
0000
o o

e Logging software authors had embraced
ARRL Format V1

e But, floppy disks and paper summary sheets
wasn’t making things better

e In 1998 K5FUV at ARRL invited Trey, N5KO,
to investigate electronic log submission

ICTRURS] O .
GATERSHT ICOM

75



76

Other Possible Formats S
e ADIF
e Late response from developers
e DARC Contest Data Exchange Format
"STuetzerbach Format" — STF
e Discovered too late
e XML
e Too new and not easy to read
o BT 0 @]
SoNIERT ICOM
ARRL EormatVZ s3ose
e Needed summary sheet data to put complete
log submission in one file
e CQ Magazine would not accept file format
with ARRL in the name
s G o @]
SNz Icom




Cabrillo Log Format — 1999 sece

e Name of Portuguese explorer whose name
was popular near where Trey lived!

e 1999-08-16 Cabrillo V2.0 recognized by
ARRL and CQ

- T

°
. . e0o
Cabrillo B ses
aPbriio basSICS cccoe
(X X X ]
. (X X X ]
Sample Log File o o
—_
START-OF-L0G: 3.0
CALLSIGN: AA1Z7ZZ
CONTEST: CQ-WW-SSB — -
CATEGORY-OPERATOR: SINGLE-OP The beginning of each line
CATEGORY-ASSISTED: NON-ASSISTED ; :
CATEGORY-BAND: ALL is <LABEL>: followed by a
CATEGORY-POWER: HIGH space
CATEGORY-MODE: CW -
CATEGORY-TRANSMITTER: ONE
CATEGORY-OVERLAY: ROOKIE Header
LOCATION: WMA
CREATED-BY: SuperLogger v1.0
NAME: John Smith
ADDRESS: 100 Main St
ADDRESS-CITY: Uxbridge
OPERATORS: K5ZD
SOAPBOX: Put your comments here. —_
QS0: 3799 PH 2000-10-26 0711 AA1ZZZ 59 05 K9QZo0 59 04 0
QS0: 14256 PH 2000-10-26 0713 AA1ZZZ 59 05 P29AS 59 28 0
QS0: 21250 PH 2000-10-26 0716 AA1ZZZ 59 05 4S7TWG 59 22 0 SO Dat
QSO: 28530 PH 2000-10-26 0721 AA1ZZZ 59 05 JTIFAX 59 23 0 Q ata
QS0: 7250 PH 2000-10-26 0751 AA1ZZZ 59 05 WABMIC 59 03 0
END-OF-LOG:

° O .
G chsint ICOM
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Cabrillo Basics

Sample Log File

START-OF-L0G: 3.0 .
CALLSIGN: Amizzy —  ———— | MUST have Start-of-Log:

Number is version (2.0 or 3.0)

CONTEST: CQ-WW-SSB
CATEGORY-OPERATOR: SINGLE-OP

CATEGORY-ASSISTED: NON-ASSISTED
CATEGORY-BAND: ALL
CATEGORY-POWER: HIGH
CATEGORY-MODE: CW
CATEGORY-TRANSMITTER: ONE
CATEGORY-OVERLAY: ROOKIE
LOCATION: WMA

CREATED-BY: SuperLogger v1.0
NAME: John Smith

ADDRESS: 100 Main St
ADDRESS-CITY: Uxbridge
OPERATORS: K5ZD

SOAPBOX: Put your comments here.

QSO: 3799 PH 2000-10-26 0711 AA1ZZZ 59 05
QSO: 14256 PH 2000-10-26 0713 AAlZZZ 59 05
QSO: 21250 PH 2000-10-26 0716 AAl1ZZZ 59 05
QSO: 28530 PH 2000-10-26 0721 AA1ZZZ 59 05
QSO: 7250 PH 2000-10-26 0751 AA1ZZZ 59 05

K9Qz0 59 04 0
P29AS 59 28 0
4S7TWG 59 22 0
JT1FAX 59 23 0
WABMIC 59 03 0

END-OF-LOG:
ém MUST have End-of-Log: |

o BT o
CONTEST
UNIVERSITY

@ :
ICOM

Cabrillo Basics

Sample Log File

START-OF-LOG: 3.0 e//
CALLSIGN: AA1ZZZ

MUST have callsign used
in the contest

CONTEST: CQ-WW-SSB
CATEGORY-OPERATOR: SINGLE=
CATEGORY-ASSISTED: NON-ASSISTED

CATEGORY-BAND: ALL
CATEGORY-POWER: HIGH
CATEGORY-MODE: CW
CATEGORY-TRANSMITTER: ONE

MUST have contest name
specified by the sponsor

CATEGORY-OVERLAY : ROOKIE
LOCATION: WMA

CREATED-BY: SuperLogger v1.0
NAME: John Smith

ADDRESS: 100 Main St
ADDRESS-CITY: Uxbridge
OPERATORS: K5ZD

SOAPBOX: Put your comments here.

QSO: 3799 PH 2000-10-26 0711 AAl1ZZZ 59 05
QSO: 14256 PH 2000-10-26 0713 AAl1ZZZ 59 05
QSO: 21250 PH 2000-10-26 0716 AAl1ZZZ 59 05
QSO: 28530 PH 2000-10-26 0721 AAlZZZ 59 05
QSO: 7250 PH 2000-10-26 0751 AAl1ZZZ 59 05
END-OF-LOG:
EYCITRURS
CONTEST
UNIVERSITY

K9Qz0 59 04 0
P29AS 59 28 0
AST7TTWG 59 22 0
JT1FAX 59 23 0
WABMIC 59 03 0

o) :
ICOM




Category Information

V3.0 (preferred)

e Each descriptor has its
own line

e All lines must be included

CATEGORY-OPERATOR: SINGLE-OP
CATEGORY-ASSISTED: NON-ASSISTED
CATEGORY-BAND: ALL
CATEGORY-POWER: HIGH
CATEGORY-MODE: CW
CATEGORY-TRANSMITTER: ONE
CATEGORY-OVERLAY: ROOKIE

o BUW o
CONTEST
UNIVERSITY

V2.0 (old)

e All descriptors on one line

CATEGORY: SINGLE-OP ALL HIGH
CATEGORY-OVERLAY: ROOKIE

Q :
ICOM

Other Header Fields

Sample Log File

START-OF-LOG: 3.0

CALLSIGN: AAl1ZZZ

CONTEST: CQ-WW-SSB
CATEGORY-OPERATOR: SINGLE-OP
CATEGORY-ASSISTED: NON-ASSISTED
CATEGORY-BAND: ALL
CATEGORY-POWER: HIGH
CATEGORY-MODE: CW
CATEGORY-TRANSMITTER: ONE

CATECORY-OVERLAY: ROOKIE | section or call area where operation
LOCATION: WMA

CREATED-BY: SuperLogger v1.0
NAME: John Smith
ADDRESS: 100 Main St

LOCATION: used to determine

occurred

Address is optional, used

ADDRESS-CITY: Uxbridge
OPERATORS: K5zD
SOAPBOX: Put your comments here.

QSO: 3799 PH 2000-10-26 0711 AAl1ZZZ 59
QSO: 14256 PH 2000-10-26 0713 AAl1ZZZ 59
QSO: 21250 PH 2000-10-26 0716 AA1ZZZ 59
QSO: 28530 PH 2000-10-26 0721 AAl1ZZZ 59
QSO: 7250 PH 2000-10-26 0751 AAl1ZZZ 59
END-OF-LOG:
LICITRURS)
CONTEST
UNIVERSITY

to mail certificates

05 K9Qz0 59 04 0
05 P29AS 59 28 o]
05 AS7TTWG 59 22 0
05 JT1FAX 59 23 0
05 WAGBMIC 59 03 0
O
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Other Fields

e OPERATORS:

e Calls of all operators, use @ to show station used
OPERATORS: K3EST @N6RO

e SOAPBOX:

e Limit line to 75 characters, use multiple lines

SOAPBOX: The contest was great fun
SOAPBOX: until my amplifier blew up!

e CREATED-BY:

e Optional, sometimes helps us know which
programs are not formatting correctly

NIRRT fcom
Other Fields i

e CLUB:
e Single ops — only one club name

e Multi-ops — may list multiple club names

CLUB: 1/3 Yankee Clipper Contest Club 2/3 North
Coast Contesters

e Robot will give warning if multiple clubs, but can
be ignored

e CLAIMED-SCORE:
e Optional, not used

ICTRURS] O .
GATERSHT ICOM




([ J
o000
000
QSO Data
(X X X J
(X X X J
o O
QSO: 3799 PH 2000-10-26 0711 AA1ZZZ 59 05 K9Qz0 59 04 0
QSO: 14256 PH 2000-10-26 0713 AAl1ZZZ 59 05 P29AS 59 28 0
QSO: 21250 PH 2000-10-26 0716 AAl1ZZZ 59 05 4S7TTWG 59 22 (0]
QSO: 28530 PH 2000-10-26 0721 AAl1ZZZ 59 05 JT1FAX 59 23 0
QSO: 7250 PH 2000-10-26 0751 AAl1ZZZ 59 05 WABMIC 59 03 0
———————— info sent------- -—————-info revd-----—---
QSO: freq mo date time call rst exch call rst exch t
QSQ: ****x ** yyyy-mm-dd nnnn nnn nnn n
QSO: 3799 PH 2000-11-26 0711 N6TW 59 03 JT1Z 59 23 0

000000000111111111122222222223333333333444444444455555555556666666666777777777788
123456789012345678901234567890123456789012345678901234567890123456789012345678901

e QSO: indicates a QSO

e Each line contains all frequency, date, time, and sent/received info
e Every line must include all fields

e Use spaces or tabs between fields

e Columns do not need to line up

GONTERT icom
Why no Multipliers or Jese

QSO Points? 3H
e Electronic logs enable fully computerized log

checking

e All logs are scored in a consistent way
without “interpretation” by the entrants
e Common multiplier file and scoring algorithm
e What country is TO2A? TX5K? GM4WXQ?

Mult File

‘ Log Checking ‘
(FY, FO/c, GM/s)
o (G5l o

o
ONTEST ’
GRS ICOM
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What about dupes?

e Submit all QSOs that you make
e Even if you are single band
e The Header tells us your category for scoring

e There is no penalty for logging duplicate
contacts

GoNTES? icom

Cabrillo Notes S

e Must be ASCII text file

e You can edit with any text editor (such as
Notepad or Wordpad)

e Please do not use special fonts to create
slashed zeroes

e Use tabs or spaces between line items
e Text columns do NOT need to line up

e ACCURATE DATE/TIME IS IMPORTANT!

o @BW 0 @) .

GNIERSIT ICOM




Submitting Your Log

A few tips

PEGITRURE O '
SRS ICOM

ARRL and CQ “Robot” sssse

CQ WW/WPX
Web Upload

() 3
£1

Log
| Checkers
/ 1
7/
s 1
- s \4
4 Confirmation =110
—_ - —— "~ or error email
Received
EYCITRURS O
ONTEST i
LT ICOM
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Email Tips

e Log can be an attachment or in the body of
the email
e Use <call>.cbr or <call>.log for file name

e Subject line should have only your callsign

e Subject line must have less than 4 words
(spam defense mechanism)

e READ THE CONFIRMATION EMAIL!
e Your log may have errors or been rejected

e Each new log submitted replaces any
previous one

o (@WW o

CONTEST ?C O M

UNIVERSITY

Final Confirmation

e Your log is not officially received you receive
an email confirmation with tracking number in
subject line Fom Gt covcipbc

S
Sulsj et

[1545759.2. wipi -228) AW
2015 (Q World-Wide WPX Contest, 558
Callsign: AKIW
Operators: K5Z0
Category-Operator: SINGLE-OP

Category-Transmitter: OMNE
Cateworv-Band: ALL

e Check your category!!

e The robot may enter a default if something is
missing or invalid

o @GP o o] .
GAILRET ICOM




Note sesse

Do not put any information

about your entry in the email
subject or body.
The log checkers only see
the log file!

coNTERT fcom
Log Submission Deadlines S

e See the contest rules for log deadline
e For CQ Contests, itis 5 days
e For ARRL Contests, itis ~15 days

e Robot accepts late logs
e If you need more time, request an extension

Why not just submit your log
as soon as the contest is over?

LICITRURS) O .
GN I ERsiLT ICOM
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Impact of Electronic Logs sssse
HH:

° @ 0 e o

SN ckeitt ICOM

World Wide Radio Operators sose

Foundation ssss

e Non-profit corporation focused on support of
radio contesting
e WWROF funds

e CQWW infrastructure including the robot, web
site, log checking software/hardware

e Manages Cabrillo log format standard

e Webinar series ;‘;n;‘f\

e Other projects that support contesting e
e Learn more and donate at \-//

www.WWROF.org o
° @D 0O :
SNIERSTLY ICOM




Questions?

Cabirillo Specification: http://wwrof.org/cabrillo/

Questions or Change Requests: cabrillo@wwrof.org

ARRL Article about Cabrillo: http://bit.ly/1FzgkM9

o @EW o

CONTEST
UNIVERSITY

o :
ICOM
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CTU Presents

Getting the Most Out of
Your VHF Contesting
Experience

Joel Harrison, W5ZN
o (@991 o o

VHF Contesting — Expectations | :

e Advanages
e Magic Bands
e Super Results from Average Stations

e Intense excitement when bands open
e Disadvantage

Great activity to obtain new operating awards

e QSO rates are not normally as continuous as

HF on 2 meters & above

o (F1P o
CONTEST
UNIVERSITY

O :
ICOM




What Contests are Available? | &t
e ARRL
e January
e June
e September
e CQ
e July
e Many other smaller events throughout the
year
° G o o ‘
GNERST ey

What Contests are Available?

e ARRL June VHF Contest
e The premier VHF contest of the year

e Occurs during peak Sporadic E Season

e Excellent weather condx for roving or mountain
top operating

a (W a

O :
NG ICOM
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What Bands are Important?

e 6 Meters
e The major focus — 50.125 is calling freq

Spread out during contest. Stations will be on:

e 50.080 - 50.105 CW (50.105 - 50.120 DX Reserved)
e 50.125 -50.200+ SSB

e Band can open unexpectedly with Es

e Keep a dedicated radio here or monitor by other
means

e Provides most Q’s and Mult’s

o (G o

o
GRNERbITE ICOM

What Bands are Important?

e 2 Meters

e Second most important

e 144.200 is center of activity but listen up and down 25
KHz or more in populated areas

e Es can extend to 2 meters

O .
GRNVERBITY ICOM




What Bands are Important?

e 432 MHz

e Third most important band
e 432.100 is center of activity and calling frequency
e Stations will move 10 to 20 KHz up or down during
heavy activity

o 222 MHz

e Not as populated as other three bands but plenty
of activity in populated areas.

e 222.100 is activity center

o (G9My o O )
ATV ERETY ICOM
What Bands are Important?

e Microwave Bands
e Not as much activity as in previous years
e Concentrated in populated areas
e Many rovers have these bands

e 902.100 (or 903 in some areas) 1296.100,
2304.100, 3456.100, 5760.100 & 10368.100 is
center of activity and calling frequency

e You normally won't hear stations calling CQ here but
they will move stations here from the lower bands

S GLUR

o
GNIVERSIF ICOM

91



92

Categories
e Standard

e Single OP

e Multi Op
e Unique

e Rover

e Single Op 3 Band (50, 144 and 432 MHz)
e FM Only

° (FIP

) i
A ICOM
Contest Exchange e
Grid Squares

‘*‘ JAYANAN SR N IRV I RE -0
. for North America

N 3
! T
| Wikt
=F T oY Rey
To b w0 ey
TN gl

i T a S
28[58 “ieas 3 1 4
T

i

(r3__ ey
T

==
o (G917 o
CONTEST
UNIVERBITY




Station Basics see

e 6 Meters
e Radio or transverter is fine
e 50 watts is great, 100 watt is outstanding
e 3 element antenna up at least 30 ft is good

e 2 Meters
e Radio or transverter is fine
e >50 watts
e 13 element beam @ ~50 ft

o (B o

o
SRt Bker ICOM

Station Basics

o 222 — 432 MHz
e >50 watts
e 16 element & 25 element @ ~50 ft
e Boom length

e 902 MHz & Up
e >10 watts
e Loop yagis & parabolic (dish) antennas

a Gy a

o
GRNEKBIP ICOM
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Station Basics - Noise

The Grim Reaper of noise is not your
friend!!

< fgﬁ - Sky Noise
© - Atmospheric Noise

C - Line Noise
B ',; - Other man-made noise

o (B o

O i
(Pitis b o0 ICOM

Station Basics - Noise

e Internet Routers can be a significant noise
source at 50 MHz that will populate the
band, especially the DX Window

e Multiple carriers of relatively constant amplitude
but with modulation (Birdies)
e 50.044, 50.058, 50.105, 50.120, 50.148, 50.166

e Broadband trash

e Get your own station “clean” first!

o GUW o

Q i
(FL2 b 4oLy ICOM




Station Basics - Noise 3

Internet Router noise can be significantly reduced
or eliminated.

Also utilize shielded CAT5 cable and connectors
o (&7 o

O
CNEEST icom
Station Basics - Noise

e Some Actual Results
e All “birdies” are gone

e Noise floor dropped 8 dBm !!!

e More technical info:

e A Ham’s Guide to RFI, Ferrites, Baluns and Audio
Interfacing - Jim Brown, KOYC
e http://audiosystemsgroup.com

o (€110 o

O oy
GRNEKBIP ICOM
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Propagation —

What can | Expect

e Sporadic E — “ESs”

e Tropospheric Ducting — “Tropo”

e Meteor Scatter — “MS”’

e Even EME!!!
ONTES O :
SNTVERSITY ICOM

Propagation — Es

e Sporadic ionization of the E-Layer

e Peaks May—July, Possibly generated by lightning

e 50 & 144 MHz, possibly 222 MHz

e Single-hop optimum range 900-1300 miles, maximum

range 1350-1500 miles

e Double-hop optimum range 2000-2600 miles,
maximum range 2750-3100 miles

e Peak time during daylight hours & early

evening

o (B o

CONTEST
UNIVERSITY

O :
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Propagation — Es HH

F Layer

BRI e e e

. W E?é:f?ud f
% /}\ ﬂ?\’\“‘; J 7 60 Miles

1400 Miles }
H e

o (Gl o O
AT ICOM

Eg Clowd Dnﬂ:{;;

Propagation - Tropo

e Natural atmospheric ducts that form due
to temperature inversion and can shuffle
VHF and UHF radio waves long distances

e All bands

e Any time, but mostly warm weather months

o TP o

) .
AN ERBIF ICOM
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Propagation - Tropo

& .
COOL DRY AR

SIS

COOL DRY
OCEAN AIR

B, GROUND

NORMAL
RANGE

GROUND
OR WATER

Duct top Duct top
™%~ Ground ~~" Ground " Ground X
JCIRUR @)
CONTEST i
UNIVERSITY ICOM

Propagation — MS

e Meteor scatter is the reflection of radio
waves from the ionized trails from
meteors burning up in the upper
atmosphere.

e Meteors burn up in the upper atmosphere
at a height of around 65 miles.

e This may be used to make QSOs up to
about 1400 miles

o (GUW o

Q .
(EL8 N ICOM




Propagation — MS

Reflection will occur when the trail is oriented as shown

Meteors moust be tangent to this arc

o (B o

O .
GhIVEREITY ICOM
Propagation — MS SH

e Excellent for 50 & 144 MHz, possible at
222 MHz

e Very Predictable Paths
e Best times between midnight & approx 9 AM

e Peak during “showers” — Anytime with high speed
procedures like WSJT

LR CGTURY

Q .
(FL8 Yo ICOM

99



100

Equipment
e Antennas

e Receive Preamplifiers

o Amplifiers
Al O :
SNTVERSITL ICOM
Equipment - Antennas

e VHF antennas are small in comparison to
HF antennas

e Boom lengths can be large, 30’ to 50’, but
elements length & diameter is much
smaller

e Antenna stacking for added gain is much
easier at VHF

o GYW o O
GNTVER BT ICOM




Equipment - Antennas

e What is the best height for my antenna?

e You will always have dead zones and nulls
regardless of height

e Get your antennas as high as you reasonable can

e Antenna Rule of Thumb #1
Get your VHF antennas above the tree line

o (F o

0 :
AT ICOM

Equipment - Antennas

Aiming

e Pointing your antenna in right direction is
MUCH more critical than on HF

e Unless two stations are aimed very close
at each other you most likely will fail.

o @ o

O :
NG ICOM
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Equipment - Receive Preamps | :

e Preamp may not be needed unless your
receiver has a really bad noise figure

e What is a “bad” noise figure??

e Total system noise figure depends more on
antenna & sky temperature — they will dominate &
you can’t change them

e At VHF and above, gain is NOT as
important as a low noise figure

e (U o
CONTEST
UNIVERSITY

@ :
ICOM

Equipment - Receive Preamps

e Assume Tant = 3000°K

e If RX nfis 20 dB and you add a preamp
with only 12 dB gain but it's nf is 2 dB you
will improve your system nf by 10 dB!

e If RX nfis 10 db and you add a preamp
with 25 dB gain but it’s nf is 10 dB you will
improve by 0 dB and cause other
problems.

o (GUW o

o
AT ICOM




Equipment - Receive Preamps | :

The Simple Bottom Line on Preamps

e Preamp Rule of Thumb #1

e Approx 90% of the entire receive system noise
figure is determined by the NF of the first stage
after the antenna. Coax loss adds directly to
the receiver NF and can determine up to 90% of
your entire system NF.

o (G o O
SNIVERS TY ICOM

Equipment - Receive Preamps

e Preamp Rule of Thumb #2
Every time you cut your system noise figure in
half you gain approx 3 dB in signal to noise ratio
until you are limited by sky/antenna noise
temperature

e Preamp Rule of Thumb #3
Mast mounting a preamp is like bringing the RX
front end right up to the top of the tower.

o W o

o
A ICOM
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Equipment - Receive Preamps

e 50 MHz
e Not needed unless your radio is really deaf

e 144 MHz
e Recommended for radios, DEMI xvtrs are FB

o 222 & 432 MHz
e STRONGLY recommended

e 902 & Above
e Mandatory!

o (G o O
AR ICOM

Equipment - Amplifiers

e Before you sink a lot of money into a high
power amplifier, learn the real facts about
Iigain17!

e Only needed if you want to enter the high
power category

e There are no “multiband VHF/UHF amplifiers

e Outstanding gain can be achieved by
stacking antennas
o (G980 o
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Contest Strategy sese”
e Once you decide what you want to do,
you must fully understand what will be
required to achieve that objective.
e How many points do | need?
e How many Q's? How many grids (multipliers) ?
e What equipment do | need.
e When are the prime propagation times to
particular areas
NTE 0 :
SATVERBTL ICOM
N
Contest Strategy sess
o ©

e Determine what others are accomplishing
e Evaluate top 10 scores for past 10 years

e Its not all about making the most QSQO’s
e Maximize grid multipliers

o (GUW o

o
GR N ERbTE ICOM
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Contest Strategy

How To Maximize Your Score

A

Night time Satellite Photo Reveals Population Density

o (S o

Q .
(ZAb ICOM

Contest Strategy sese.
Grids Within 500 Mile Radius eses

Q .
(EL8 N ICOM




Contest Strategy :s
Sporadic E 1000 mi Radius :s

NE Stns

....
uuuuuuuu

IcoM
0 :
Goarea WozN [elelY
Contest Strategy sese”
How Can “Dead Grids” be Activated? 3§3§
e SO you want to be a Rover?
e What route should | plan?
e How do | know where | am when | get there?
e What equipment do | need?
e What else should | plan for?
o (G1F) o O )
GNTVERSHPL ICOM
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Contest Strategy
Rovers :5:5

e What route should | plan?

e 6 meters can open to just about anywhere no
matter where you are.

e For higher bands you should plan an approx
400 mile radius of other stations.

e Use GPS (Smart Phone) to identify your exact

location
o (B9l o O i
SAIPERsITY ICOM
.:.
Contest Strategy seeer
Rovers ccee
o o
[
e What route should | plan?
N - 3 7 v = 1

o (U o
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Contest Strategy
Rovers :E:E

e What equipment do | need?

e Multi-band VHF radios that cover 50 through 432
MHz are great!! (FT-847, FT-736, TS-2000)

e Can interface with transverters a plus!
e Transverters for higher bands

e Smaller antennas

PR o) :
GNTVERSITY ICOM
Contest Strategy sese”
Rovers :E:E

S o, i - S
W5LUA/ W5LUA / WABRJF Rover
Antennas 50 — 432 MHz Equipment 50 — 432 MHz

o @Gl o O )

GNP ERBITE ICOM
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Contest Strategy
Rovers eses

N2CEI / KASME Rover Station
50 MHz — 10 GHz

© (S o

O X
%= ICOM

Contest Strategy

Rovers

50 MHz — 432 MHz Rovers

o BT o

Q i
kR ICOM




Contest Strategy sese”
Rovers :E:E
e What else should | plan for?

e Bad weather

e K4SME/N2CEI got in a tornado in 2011

e Vehicle breakdown

e Adequate rest over a 36 hour contest period

e Emergency Medical Assistance

o (G o O
AR ICOM
Contest Strategy sese”
K1JT Digital Modes :525

e Weak Signal Communication by K1JT
(WSJT) offers specific digital protocols
optimized for EME and meteor scatter at
VHF/UHF

e Free open-source programs. Normal
usage requires only a standard SSB
transceiver and a personal computer with
soundcard.

o @l o O
GAVERSIY ICOM
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Contest Strategy
K1JT Digital Modes 35:5

e Can Provide Outstanding access to new
grid multipliers from moderate stations

e FSK441 for Meteor Scatter
e JT65 for EME

e EME for Single Yagi stations

o G o

O ,
HbLE s ICOM

[ J
[ X X J
ontest Strategy
0000
= 0000
K1JT Digital Modes — Meteor Scatter ccee
e o
% WSIT6 by KI1JT [=11E3]
File Selup View Wode Decode Save Band Help
230 Time €5) VEAN_D1 08! 1 5
Fllel: T width dB Ret  OF Frea (Hz)
- o= THX Q=0 THNX TWX T
gaso | swop | wentor [ swe | & grase | | | =
Toredio:  [ABAN Lok pI s 2 | Mz I TP st et * T
pui [errea = I N i o freanzeKkaT 2828 - v
HotA 244 sz 257 ELe 632mi Tol 400 | mene | » jis
| | [RRR s
Defauit ==
200_6 Jul 31 ?il £ GenStdmisas I?s N =
| 18:33:36 4 | Raei Ao is Oeff | |0 AT - ?g
|| 10000 1 0000 | Fsicaar | FreezeoF: o [ Renoise: 248 | TR Periot 30= | Receiving
o (Bl o O
UNIVERSITY ICOM
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Contest Strategy
K1JT Digital Modes — Meteor Scatter

e FSK441 Mode
e Calling frequencies 50.260 & 144.140
e Single Antenna & 100 W is outstanding
e Antenna is pointed toward station worked

e Run 30 second sequences

e Normally eastern most station runs 15t 30 second
period (0-30) and western station runs 2"d 30
second period (31-00).

e (B o

o
GNNEksiTE ICOM

Contest Strategy
K1JT Digital Modes — Meteor Scatter

e FSK441 Mode (cont)

e Once calls are received stations start sending
report

e Stations will be on after 0500z

e Listen on 50.260 in “Monitor” mode for
stations calling CQ
e You may hear “CQ W5ZN EM45 U5” or “D10”

= U5 means the CQ station is listening Up 5 KHz

= Call there. When CQ station hears you he will begin
transmitting Up 5 KHz.
JGLUE

O .
GNNERbITE ICOM
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Contest Strategy :s
K1JT Digital Modes — Moonbounce (EME) os

Fie Selup View Mode Decode Save Band Help

53 Time ()
FieD Sync d8 DT DF_ W

[-]

Log 95¢ | Slop | IMonitor | Decodde I Erase I Clear Avg | Include Exciude | TxStop I

Torecie: [ Lookup I e 1 |- 1z8 [resnwszn Eas
HSINVWISTN BM4S OO0
orie | Add I Toi 400 | —arc ||

[ree

™ Eresre

2014 Mar 30 I = :R"R
21:54:41 || entsgs | s orf] I
R LRI £ 1 [caves i Emas

1.00001.0001 |JT6S8 | Freezs DF: 0 TiR Period: 60 &
I | B

° (FIP

o
GRTeEkbiTY ICOM

Contest Strategy :s
K1JT Digital Modes — Moonbounce (EME) o8

e JT-65B Mode
e 144 MHz and 432 MHz
e No Calling frequencies
e Single antenna & 100 W can work big stations
e More antennas + More power = More Success
e 2 antennas & 300 — 400 watts is very good
e Must aim antenna at the moon

e If you can’t elevate antennas then catch moon at
horizon on “moonrise” or “moonset”
o 1 o

o
ARG ICOM




Contest Strategy

K1JT Digital Modes — Moonbounce (EME) 1

e JT-65B Mode (Cont)

e Run 1 minute sequences
e Normally eastern most station runs 1st “even”
period (beginning at 0, 2, 4 etc min) and western
station runs 2" “odd” 1 minute period (1, 3, 5 tec
min).
e After calls are sent and received send report
e Reportis “O00”
e After report is received send “RO”

e Complete with “R” and “73”
o (Gl o

o
Gnnv ek ICOM

[
[ X ]
Contest Strategy sese
K1JT Digital Modes 3523
e Download Free Software at:
http://physics.princeton.edu/pulsar/K1JT/wsjt.html
Download User’s Guide at:
http://physics.princeton.edu/pulsar/K1JT/WSJT_User_600.pdf
o (G798 o O )
GuTvERSPE ICOM
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Operating Technique

e How to monitor for an unpredictable band
opening:

Radio with Panadapter

CW Skimmer

ON4KST Region 2 - 50 MHz Chat

DX Sherlock
e Based on Cluster spots & shows paths

e DX Cluster

e CAUTION! Stay within the rules for your

operating category when using the above!
HGLUE

o
GRNERbITE ICOM

Operating Technique

e Different contests have different rules. Some
allow assistance for single op and some don’t. Do
NOT assume they are all the same!

e The band will not be open continuously or
with any certainty
e Monitor & Listen!
e Monitor & Listen some more!!

o GTFW o

O .
GRIVERBITY ICOM




Operating Technique

e 6 Meters
e Daylight hours, early evening
e ***PRIORITY band when it is open***

e 144 MHz & Up
e Anytime

e Sunday Morning — DO NOT MISS

e Midnight to 5 AM — DEAD!!!
e Some Rovers may still be roaming
e Meteors & EME with JT Modes

° o o o) :
GOV ERBITY ICOM
Operating Technique

e 2 Meter FM
e FMis NOT a four-letter word
e The Q’s count and can add up nicely

e Excites the local club and introduces them to

contesting

e They get to be a part of the big winning team!

e Give a presentation at the local club, most new

hams have an HT.

o W o
CONTEST
UNIVERSITY

O :
ICOM
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Operating Technique

e Call CQ in several directions
e Keep rotating the antennas every few minutes

e Just because you heard nothing in one direction
an hour ago doesn’t mean no one is there. A
station may now have their antennas your way
and listening / CQ’ing

e If you hear a weak partial move your antennas

o (B o

o :
GhnEkbT ICOM

Operating Technique

e Keep Track of Grids Not Worked

e Keep track of grids not worked. If you know there
are stations there keep going back to that beam
heading and listen / call CQ.

e Move Stations to Other Bands

e If you work a station on 2 meters (or 6 meters
within range) ask them to move to another band

for a quick QSO.

a (W a

O :
NG ICOM




Other Important Points

e The Same Principles for HF Apply to VHF
Tower & Electrical Safety

Station Ergonomics

Physical Fitness

ETHICS Il

e A system of moral values and motivation based on right
and wrong

= “The rules are black and white, we make them gray!”
K5ZD, CTU Dayton 2009

o (B9 o O
GRIVERSFL ICOM

Where Can | Learn More?

e VHF Conferences & Microwave Update
Central States VHF Society (CSVHFS)
Northeast Weak Signal Society (NEWS)
Southeast VHF Society (SEVHFS)

Western States Weak Signal Society (WSWSS)
Microwave Update Conference

e Not “traditional” hamfests

e Publish proceedings (compilation of technical
papers)

o (G o O
GAIERBITY ICOM
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Practical upgrades for your
160 and 80 Meter Antennas

Y

Vertical polarization on 160 meters

[
. Horizontal polarization on 80 meters o : : ®
> Small receiving antennas 00000

: o o000

> High performance receiving antennas i

o O

o (B9l o O
Dayton 2015

Vertical Polarization on 160 Meters | ::sse
almost always provides better DX performance oo’
than any horizontally polarized antenna °e’e

e Vertical, inverted-L, T, or umbrella transmitting antennas
almost always outperform horizontally polarized
antennas at distances beyond 1500 miles

e Nearby towers and antennas can significantly degrade
the performance of vertical antennas

e Good radial systems are essential to achieving the full
performance potential of vertical transmitting antennas

e @WW e O )
SN ERSTT ICOM




- - - [ J
Horizontal Polarization on 80 Meters | :;22°
provides 6 dB of “free” ground gain E;EE'

o ©o

e Horizontal dipole or inverted-V dipole 50-70 feet high
e superb Sweepstakes and Field Day antenna
e agood antenna for DXing at distances up to about 5000 miles

e Horizontal dipole or inverted-V dipole at least 70 feet high

e outperforms a 65 foot vertical installed over all but the most conductive
soils such as a salt marsh

e Use a vertically polarized antenna if you cannot install a
dipole or inverted-V dipole at least 70 feet high
e 65 foot vertical, inverted-L, T or umbrella with at least 30-60 radials

e corner fed delta loop

e A four-square vertical array with at least 30-60 radials
e competitive with high horizontal arrays

c @ o

CONTEST ?COM

UNIVERSITY

High Performance Transmitting e
Antennas for 160 Meter DX os

o o
e A 125 foot vertical is the gold standard 160 meter antenna

e well spaced from all nearby tall towers and antennas
o atleast 140 feet from towers over 80 feet tall supporting large HF Yagis
e optimum performance with spacing much greater than 140 feet
e Install at least 30-60 shallow buried 125 foot radials
e or at least two (preferably four or more) elevated 125 foot radials
e but only if 30-60 shallow buried radials are impossible
e or areduced size counterpoise

e Inverted-L, T or umbrella antenna is a good alternative
e as short as 50 feet (even shorter with reduced performance)
e supported by a tower, mast or trees

e Vertically polarized corner fed delta loop

CIRHUR] O
CONTEST |CQM'

UNIVERSITY
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High Performance Transmitting sese
Antennas for 80 Meter DX ssss’
o O
e Horizontal dipole at least 70 feet high
e 65 foot vertical

e install at least 30-60 shallow buried 65 foot radials
e oOr at least two (but preferably four or more) elevated 65 foot radials
only if buried radials are impossible
e atleast 70 feet from towers over 40 feet tall supporting a Yagi antenna
e optimum performance with much more than 70 foot spacing

e Inverted-L, T or umbrella vertical is a good alternative

e as little as 25 feet tall supported by a tower or trees
e install at least 30-60 shallow buried 65 foot radials
e or elevated radials
e Or areduced size counterpoise

Vertically polarized corner fed delta loop

o @PW o o )
SATOERSHT ICOM

The 4-Square Vertical Array sose
an excellent alternative to very high 555?
80 meter horizontal antennas o o

e A four square vertical array is very competitive with
high horizontal Yagis and quads and is also an
excellent receiving antenna
e install at least 70 feet from all other towers

e much greater than 70 feet will significantly improve its

performance
e at least 30-60 shallow buried 70 foot radials under each
vertical
o (B o O .
GAIPERERT ICOM




Comtek 4-Square Controller

www.dxengineering.com/search/brand/comtek

o _
SN Eksity ICOM

Why Receiving Antennas?

e Much better performance than most transmitting antennas
much lower cost

greatly reduced footprint

greatly reduced height (7 to 25 feet)

excellent directivity on less than an ¥ acre

superb directivity on less than 3/4 acre

greatly reduced mutual coupling between individual verticals

e greatly reduced need for high efficiency matching and radial systems

e A large array performs equivalent to a 5 element Yagi!

e Combining two antennas with a variable phase controller
e steerable nulls
e optimize the front-to-back ratio of phased arrays of Beverages and verticals

Diversity reception with dual phase locked receivers

° GTT ° All receiving antennas dimension are for o
sleingyciygll 160 meters - simply scale them to 80 meters ICOM
UNIVERSITY
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Receiving Directivity Factor (RDF) see

[ X X ]

. eco0e
A proven measure of receiving antenna performance eooe
o forward gain at the desired azimuth and elevation angle ':':

compared to average gain over the entire hemisphere
4 dB: very small diameter “magnetic” loop
5 dB: single vertical antenna (short vertical or a 1/4 wavelength vertical)
4 -6 dB: 250 - 400 foot Beverage

e 4-6dB: 225 foot Beverage on Ground (BOG)
e 6-84dB: small loop arrays (flag, pennant, EWE, K9AY, Shared Apex Loop Array)
e 9dB: two element or triangle array of short verticals (80-120 foot spacing)
e 10dB: 500 - 600 foot Beverage
e 11dB: two orthree close spaced 500 - 600 foot Beverages staggered 65 feet
e 12dB: 4-square array of 20 foot verticals only 80 feet on a side (3/16 acre)
e 13.5dB: four short verticals switchable in two directions (1/2 acre)
e 13.5dB: steerable 8-circle array of short verticals (3/4 acre)
e 14dB  broadside/end-fire 800 foot Beverages (8 acres)
Reradiation from nearby antennas and
o GTW o power Iine_s can (_jegrade actual RDF o _
CONTEST especially high RDF arrays ICOM
Popular Receiving Antennas coe
e Small loops (good) :§§°
e small diameter “magnetic” loop L : ® :

e fixed unidirectional terminated loop (e.g., flag, pennant, EWE, K9AY)
electrically steerable compact array of loops (e.g., K9AY, Shared Apex Loop Array)
mechanically rotatable unidirectional terminated loop (e.g., rotatable flag)

e Beverages (better)

e single wire Beverage
e Beverage on ground (BOG)
two wire bi-directional Beverage or BOG
arrays of two or three close spaced staggered Beverages or BOGs

e Arrays of short verticals (best)

e active high impedance 20 foot verticals
e requires a high input impedance amplifier at the base of each vertical
e passive low impedance 25 foot verticals
e requires eight 70 foot or sixteen 35 foot radials at the base of each vertical
stabilizes feed point impedance in all weather and decouples the coax shield
o four 25 foot umbrella wires

reduces the required height to 25 feet and increases the array bandwidth
LG UR

@]
ONTEST '
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Small Diameter Loop Antenna ote

(11 - 77 eoo
The “Magnetic” Loop 2288
e Excellent for nulling a single nearby RFI source A

e but a poor low angle DX receiving antenna
e RFI must be vertically polarized and received at a low angle via ground wave
Excellent for very accurately locating RFI sources
Bi-directional figure-8 pattern 150 degree 3 dB beamwidth
e omni-directional for skywave propagated signals
e Very deep nulls (2 degrees wide) off both ends of the loop
e mechanically rotate the loop until the single local RFI source is nulled
e no useful nulls for skywave propagated signals
e Small loop antennas produce very low signal levels
e requires a high gain, low noise preamplifier
e Decouple stray pickup from all attached cables
e install chokes on the coaxial feed line shield and the DC power cable
e bury cables about 12 inches deep for optimum null depth
e Avoid re-radiated signals from nearby antennas and power lines
e |ocate the antenna as far as possible from other antennas and power lines

oNTES Tcom
oiu-ya | he “Magnetic” Loop is a Specialized Antenna ICOM

c
UNIVERSITY

Small Diameter Loop Antenna Sese
inexpensive and very easy to build and use sseee
8 foot diameter (4 foot diameter on 80 meters) eooo
Very deep, narrow beam width nulls for local RFI suppression ¢
bidirectional 150 degree 3 dB beam width
4 dB RDF
=N
@B ° www.seedsolutions.com/gregordy/Amateur%20Radio/ o
oleipu=ydl Experimentation/160loop.htm |COM.
UNIVERSITY
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Electrically Steerable Loop Arrays |::..,
e Two K9AY loops coooe
e switchable in four directions :E:E

footprint is only 25x25 feet and 25 feet tall
120 degree 3 dB beam width
7 dB RDF

e Shared Apex Loop Array

switchable in eight directions

footprint is only 50x50 feet and 25 feet tall
75 degree 3 dB beam width

8 dB RDF

e Loops produce very low signal levels
e a high gain, low noise preamplifier must be used
e careful attention to stray signal pickup
o decouple the coaxial feed line shield, control cable and DC power cable
e bury cables about 12 inches deep for best null depth

e Avoid re-radiated signals from nearby antennas and power lines

e |ocate the antenna as far as possible from other antennas and power lines
SCRUD

o _
S Eaity ICOM

Two K9AY Loops sese

very small 25x25 foot square x 25 feet high footprint ecooe
switchable in four directions coce
e o

120 degree 3 dB beam width
7 dB RDF in only @5 square feet

www.arraysolutions.com/Products/lowbandrcv.htm




Shared Apex Loop Array .

[ X X ]

50x50 foot square x 25 feet high footprint e,
switchable in eight directions T
75 degree 3 dB beam width °Ce

8 dB RDF in only 2500 square feet

Array Solutions AS-SAL-30

AR hitp://www.arraysolutions.com/Products/sal_array.htm ffe{e] Y}

Single Wire Beverage oo

The simplest and most reliable high performance receiving antenna sssee
(X X X ]

250 - 400 feetlong 4 -6 dB RDF 100 degree beam width
500 - 700 feet long 10 dB RDF 70 degree beam width
800 - 900 feet long 12 dB RDF 60 degree beam width

H. H. BEVERAGE,
" RADIORECEIVING SYSTEM.
APFLICATION FILED APR. 10, 1920.

1,381,089, : Patented June 7, 1921.
4 7 F:i_g. , :

c l =
1 L
WAAAAS ;
A
.‘f\é 2 R >
Recerns~ve 5
e Il 2 ArparaTus 2

. Inverntor:
Harold H, Bever—agﬁ .

His Attormey-

s

o
[

Y o . . (@) .
ITEST http://www.w8ji.com/beverages.htm ICOM
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Beverage on (or near) Ground

a good choice when stealth is important
only 200-250 feet long for 160 meters
longer lengths degrade performance
70 - 100 degree 3 dB beam width
= N 200

f
-

n4dj.com/Beverage.html .
GONIERT J g ICOM

Two Wire Bidirectional Beverage cee

Switchable in two directions with one feed line o:::o
deep steerable rear null if two feed lines feed a variable phase combiner ::::
-H. H. BEVERAGE. . .
RADIORESE}V!NE SYSTEmM
1,43&,98ﬁ' APPLICATION FILED MAY I. 1921, pat‘enm Nov- 731922-

G

- E— S T

Inventor:
Harold H Beverage.
By T F AP
His )_"\1.101—1—1 -,

ACHU
CONTEST
UNIVERSITY




Close Spaced Staggered Beverage Arrays coe

two or three close spaced, staggered Beverages or BOGs coece
enhanced front-to-back ratio compared to a single Beverage or BOG | goeoe
the deep rear null can be steered by a variable phase combiner e o
11 dB RDF with two or three close spaced 500-600 foot Beverages
11 dB RDF on one acre
Sept. 1, 1931. H. O. PETERSON 1,821,402
. ANTENNA
Filed Nov. 8, 1927 2 Sheets-Sheoet 2
| Frg. 7
g ; G - L .
3? 26 L\\J:?{/ . z s N .
RECEIVER : -—-f,—}—«-!

LA itp://ncjweb.com/features/sepoctllfeat.pdf [ :
CONTEST p-//ncj : P P ICOM
UNIVERSITY
Broadside Pair of Staggered Beverages - :s:e

800-900 foot Beverages, 330 foot broad side spacing sssee
45 degree 3 dB beamwidth e
14 dB RDF on 8 acres
Sept. 1, 1931. H. ©. PETERSON 1,821,402
. ANTENNA
Filed Nov. 8, 1927 2 Sheets-Sheet 2
- o -
P i
RECITVER i 22 .
5 = s

EICITUR O .

GAVERSIT ICOM
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Phased High Impedance Verticals |::.:.

Two or More 20 Foot Verticals :E§§°
e No radials o:o:

e No umbrella wires
e Dual band operation with compromise 65 foot element spacing

e 80 foot element spacing for better 160 meter performance
e even closer spacing is possible by using a variable phase combiner

e High input impedance amplifier at the feed point of each vertical

e stray capacitance at the base of each vertical and at the input to each
amplifier must be as low as possible

e Switchable in multiple directions

e Verticals cannot be installed within ten feet of nearby objects
e trees or any conductive or partially conductive structure

e Avoid re-radiated signals from nearby antennas and power lines
e |ocate the antenna as far as possible from other antennas and power lines

LA http://www.hizantennas.com ?COM'

Electrically Steerable 4-Square Vertical Array | :cce
four high impedance 20 foot verticals -4

no umbrella wires and no radials eoo00

80x80 foot square x 20 foot high footprint e

high input impedance amplifier at the base of each vertical
switchable in four directions
100 degree 3 dB beam width
12 dB RDF on less than % acre




Electrically Steerable 8-Circle Vertical Array cee
eight high impedance 20 foot verticals coeee

no umbrella wires and no radials coee

requires a high input impedance amplifier at the base of each vertical o o

200 foot diameter array with 106 degree phasing
switchable in eight directions
50 degree 3 dB beam width, the performance of a 5 element Yagi
13.5 dB RDF on % acre

Phased Low Impedance Verticals oo

[ ]
Two or More 25 Foot Umbrella Verticals 553'
o

e Radials are required at the base of each vertical
e eight 70 foot radials, sixteen 35 foot radials or chicken wire
e randomly laid on the ground or shallow buried, symmetry is not important
e Four 25 foot umbrella wires attached to the top of each vertical
e reduces the height and improves array bandwidth
e or use 35 foot verticals with no umbrella wires
e As little a 65 foot element spacing
e its difficult to achieve good performance with smaller spacing
e Amplifiers are not needed at the base of each vertical
Switchable in multiple directions
Easy to homebrew your own antenna
e large arrays are very tolerant of moderate amplitude and phase errors
e Low impedance verticals are tolerant of nearby objects
e Avoid re-radiated signals from nearby antennas and power lines
° Iogate the antenna as far as possible from other antennas and power lines

° GUE

GPLLERT ICOM
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Electrically Steerable 4-Square Vertical Array o

four low impedance 25 foot umbrella verticals eos?
four 25 foot umbrella wires attached to the top of each vertical P90t
eight 70 foot or sixteen 35 foot radials per vertical e

65x65 foot square footprint plus additional space for radials
switchable in four directions
easy and inexpensive to build
100 degree 3 dB beamwidth
12 dB RDF on ¥4 acre

Electrically Steerable 8-Circle Vertical Array o,
eight low impedance 25 foot umbrella verticals eoo

four 25 foot umbrella wires per vertical ::::.
eight 70 foot or sixteen 35 foot radials per vertical e

350 foot diameter with 1/4 wavelength spacing plus space for radials
or 200 foot diameter with 106 degree Hi-Z phasing controller
switchable in eight directions
easy and inexpensive to build
50 degree 3 dB beam width, the performance of a 5 element Yagi

13.5 dB RDF on one acre

construction details: http://www.w5zn.org CIDCQM




Receive Antenna Variable Phasing Controller
DX Engineering NCC-1

Combines the inputs from two antennas

® creates a directional pattern with deep steerable nulls
» optimizes the performance of phased Beverages and phased verticals
* very well engineered and very easy to use

¢ @FW o @]
http: . i ing. t -ncc-1 i
%ﬁ&’%&%‘ p://www.dxengineering.com/parts/dxe-ncc ICOM

Phase Synchronous Diversity Reception
two widely spaced antennas (500-1000+ feet) feeding
two identical full performance phase synchronous receivers

.": ol
= {4B030°

o (B o
CONTEST
UNIVERSITY

Elecraft K3 with KRX3 sub-receiver ?CQM-
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Ten Ways to Improve
Your Contest Score

Doug Grant, K1DG o
000
o000
00000
0000
o000
e o
CTIURS Q
Ten ways to iImprove your N
contest score °e%e
10. New radio
9. Amplifier
8. New antennas
7. Move
6. Second radio
5. Join a club
4. Go to a multiop
3. Use the Cluster
2. Go to Dayton/CTU
1. THE BIG SECRET
CT.UL) O .
ONIERERT ICOM




First cluster of improvements | s:sse

e Tangible improvements
10. New radio
9. Amplifier
8. New/better/more antennas
7. New QTH

e All of these are ways to increase your score,
but maybe not the way you think

PEGITRURE O
ST ICOM
10. New Radio S

e IMHO, this is the least useful improvement

e Most $1000+ radios from the past 10 years
provide adequate performance and features
e IMD DR >70 dB SSB, >80dB CW sufficient (NC@B)

e Benefits of a new radio
e |t gets you more interested & on the air more
e You enjoy it more & get on the air more

EYCITRURS
CONTEST
UNIVERSITY

o) :
ICOM
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9. Amplifier 8. Antennas 7. QTH

e All are ways to “add dB”
e How much is 1 dB worth in score?

e How much does a dB cost?
e Amplifier dB
e Antenna dB
e QTHdB

e If the goal is increasing score, where do you
spend the money?

o (@WW o

o
SN Chetry ICOM

Score increase vs. dB

e Prior to 2014, N1UR always operated LP
e Good antennas, hillside W1 QTH

e Switched to HP in 2014

e Did it help his score?

LG URS (@] .
SV ERSiTT ICOM




Is N1IUR Really LP? coe’

00000
Spots for NN1TN N1UR W3EF NSAW N4TZ NA8V at DKSIP ::::
2013 CQWW CW RBN data o o
10m spots
L (=] nnn A By A SRR
. 24 I H1UR L - 2 1% 1 . \ = . = - .
';- R 1[5 :-c_'.m : : = ‘*
ul || wm| HaTZ . .' '/f /’ 1 “\.
| HABY '(T b
‘\irr'.f:[u'cj
15m spots
Gl NN
N1UR
g WIEF
= )
o @w o 1 16 1 18 18247 19228 ?’6 ’
SNTOEREY ICOM

N1UR SOLP vs the Top SOHP, .

cw

12000000 200%
/I/. 180% ~
10000000 /./b._., / Lo \.\
_—

8000000 140% s —

o / 120%
6000000 100%

J/ 80% \_a

4000000 ——

60% y—
40% 1 e\
2000000 — \
20%
0 T T T T T ] 0% T T T T T ]
2008 2009 2010 2011 2012 2013 2014 2008 2009 2010 2011 2012 2013 2014
——N1UR -®Top HP —+—N1UR as % of top -#Top % ahead of UR
When N1UR added an amplifier (12 dB),
he picked up 120 of those percentage points!
ONTEST Scom
SN ERstLT ICOM
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(X X J
(X X J
N1UR SOLP vs Top SOHP, SSB sesee
(XX X}
o o
12000000 + 350%
10000000 - 300%
..——N/—\./F_—- 250%
8000000 |
200%
6000000 1509
4000000 - 100%
2000000 50%

02008 2009 2010 2011 2012 2013 2014 0%2008 2009 2010 2011 2012 2013 2014
——N1UR —@—Top HP =+—N1UR as % of top -#=Top % ahead of UR
Normalized score increase was 73% 6%/dB

o @UW e (o) )

NTPEREITT ICOM
- [ ]
Does it hold for other LP-HP cee’
. T
comparisons? cece
o o

e Compared Top 5 QRP, LP vs top 5 HP

e Calculate % score increase vs. dB
e For CW, ~12% per dB (range: 10.3-15.1)
e For SSB, ~15% per dB (range: 11.3-17.7)

e May be closer to the 6%/dB figure, since many
LP stations have lesser antennas than HP

o (B o O .
GNNERsiLT ICOM




From QRP to LP to HP...

e No RBN data (QRP guys don’t call CQ!)
e 5 spots total in DL for top 5 QRPs, all bands)

e HP scores typically 1000% (CW) to 1500%
(SSB) higher than QRP

e 1500W is ~25dB above 5W

e Most QRP guys do not have big
antennas...another 10dB of QRPness maybe?

e If linear, 30%(CW) to 40%(SSB) per dB
increase

o G o O .
ONLRERT ICOM

9. Add an amplifier (Lp guys only) |2sss°

e Cost:
e Used SB220 $500
e $10k for auto-everything
e Use $2500

e 100W to 1500W is 11.6 dB
e Cost per dB: $200 (only $43 with SB220)

e Score improvement should be ~80%; $31 /%

e KPA500 vs. 1500W: 4.77 dB; ~30% score increase

I CTRUL (@] .
SRVERSITY ICOM
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For HP entrants...

B
e More than 1500 W is against the rules
e Adding 10 dB is very expensive...
e Tubes >$1000
e Electrical service to the shack is expensive
e Coax, connectors, filters... all get complicated
e Damage to reputation
e Don’t do it!
o G o Q .
SATOERerT ICOM
8. Antennas essse
e A very mixed bag of bang-for-buck e

e Gain is expensive after a while

e Yi-wave vertical: 1.77 dBi FS, 5.15 dBi over perfect ground,
0 dBi over average ground

e 40M dipole used on 15M: 2.8 dBi

e 80M dipole used on 15M: 4.7 dBi

e 3 element 15M beam: 7.44 dBi, $500, 2.7m boom, 12 Ib
e 4¢el:9.01dBi $750,5.4m, 20 1b

e 5el:9.1dBi$900, 6.2m, 25 Ib

e 5el:long boom 10.1 dBi $1050, 8.5m, 28 Ib

e 6e€l:10.9dB $1500, 11.3m, 51 Ib

e 7e€l:12 dBi $2300, 17.6m, 78 Ib

LG TURS (@) .
SV ERsitT ICOM




The K1AR Story

e Excellent scores with “just a dipole”
e AR is one of the best operators ever
e NH QTH

e 1500W output

o @PW o O )
SNToERsrT ICOM

[ J
(X X J
(X X J
- - (XX X XJ
80M Dipole vs. Tribander (15M) |:s::
. (X X X ]
o o
Total Field 0 dB EZNEC
~ Primary |
20K dipole on 15vs C2
.- ] -qw_k.ﬁ ™
A [ -
N
PN RS ~
" ’,-QG;\;‘ "y
21.2 MHz
Azimuth Plot Cursordz 440 deg
Elevation &ngle  10.0 deg Bain 11.5¥ dBi
Outer Ring 11.57 dBi 0.0 dBmazx
Slies Max Gain  11.57 4Bi @ Az Amgle = 44.0 deg.
FrontBack 10.97 08
Beamwidth 68.0 deg.; -3dB @ 10.5, 79.5deg
Sidelobe Gan  0.6dBi @ Az Angle = 224.0 deg.
o (G e FrontSidelobe 10.57 b O
CONTEST o ’
UNIVERSITY lc M
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80M Dipole vs. Tribander .
(X X J
(X X J
(10M)
(X X X J
(X X X J
e o
Total Field EZNEC
= Primary
80M dipole on 10M
285MHz
Azimuth Plet CurserAz 44,0 deg.
Elevatisn Angle 0.0 d25 Can 1162881
Quter Ring 1 .62 4Bi 0.0 dBmax
Slice Max Gain 11 62 45i @ Az Angle = 84.0 deg.
Front/Back 14.65 4B
Beamwidth B7 Bideg,; -3dB @ 11.1, Y89 deg
Sidelobe Gain  -3.04 JBi @ Az Angle =224.0 deg.
FrontSidelobe 1488 dB
o BTW 0 O
ONTEST ’
UCNIVERSI%T ICOM
[ ]
(X X J
(X X J
Antenna dB/$
(XXX )
(X X X J
. o O
dBi
14
6 el beam
. y
10 /_~/
8
. /<\ 3 el beam
o
2
0 T T T T )
$0 $500 $1,000 $1,500 $2,000 $2,500
4dB = 40% score increase, $1000 = $25/%
° @TW o )
ONTEST ’
UCNIVERSE%Y lCOM
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If you already have a beam...

e Assume starting point of 40-foot tower with 3-
element tribander

e Move to 80-foot tower, stack two 4-element
beams

e Cost, comparison of patterns, gain

c@PWo

o
S0 chaity ICOM

Low band improvements are hard

e 40M
e Start with inverted Vee at 60 feet
e (1.6 dBi FS, 6 dB over real ground but very high angle)
Move to 2-el shorty beam at 60 feet
e ($1000 + rotator, gives 5-6 dBi gain in FS, 9-10 over real ground)
4 dB for $1000 = $250/dB; 25% increase in score
e Probably much better due to lower angles
e Vertical or sloper array

e 80M/160M
e Start with inverted Vee at 60 feet
e Consider half-sloper or vertical array
o Verticals need lots of radials
e Arrays need phasing boxes, build or buy

éwAdding a Beverage to receive better is <$50

@]
ONTEST ’
SNV ERST ICOM
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Feedline improvement

e Assume a tribander at 60 feet, 140 feet from the

shack, fed with RG8X

e Loss of 200’ of RG8X on 10M: 4 dB

e Replace with 200 LMR400, loss: 1.6 dB
e Gain 2.4 dB for $180 = $75/dB
o Equivalent to raising power by 1.7x AND helps on receive
e 24% score increase

e Replace with surplus %" CATYV line, loss of 0.4 dB

e Gain 3.6 dB for $?

e Equal to raising power by 2.2x OR...

¢ @BEW o O )
SN ERSTT ICOM

Getting 3.6 dB additional gain on 10M |sseee
e 3-el 10M yagi: 7 ft boom, $300, 7.5 dBi °
e 6-el 10M yagi: 28 ft boom, $1000, 11.1 dBi

e Spend $180 (or scrounge) better coax or
spend $700 on a bigger beam

e If you already have a 6-element yagi, the next
3 dB will cost a lot more!

EXCITRURS O .
GNVERSTT ICOM




7. Move

e Complicated and expensive

e Can be effective

e Hilltop or oceanfront vs valley

e W1 vs. Black Hole
e (NM/WTX/KP4 vs W1 for SS)

o @ o

CONTEST
UNIVERSITY

o :
ICOM

7a. “Virtual Move”

e Remote station
e This is now practical
e RHR, others...

e Roll your own

EEGITRURS
CONTEST
UNIVERSITY

o :
ICOM
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6. Add a Second Radio coose

e “Don’t try SO2R until you are really good at
SO1R...please!” - K5ZD

e “SO2R station construction is harder than Multi-
Multi” - KL7RA

e Adding a second radio only adds ~10% to a DX
contest QSO total, maybe 20-30% to score

e It allows you to know what is happening on the
other bands

PEGITRURE O
FAIEET ICOM
5. Join a Club s33e

e Chose the right club...or start one!

e Learn from the other guys

e Exchange rate sheets

e “Do for others and let others do for you”

— B. Dylan

o @90 o Q .
GNLRERT ICOM




4. Go to a Multiop

e Most multiops are well-equipped

e See what it is like to use the “Big Iron”

e See how other ops play the game

e Learn some best practices in station design

and construction

o @R o @) .
SNERERT ICOM

3. Use the Cluster (sigh) seste

e It will add 20-30% to your score...BUT...

e You will not learn anything if the Cluster does
the work for you

e Don't let the Cluster distract you

e Don't believe all the spots...it can make your
score go DOWN

EEGITRURS O .
GNNERSTT ICOM
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The Cluster Makes Mistakes!
.eww. T YOU worked all the calls on these screens
GO IRt you would have a negative score! ICOM
2. Go to Dayton (and CTU)
e Meet people -
e Learn from the pros
e Ask questions
e Pay attention
9&3’%@2 fcom




AND THE NUMBER ONE WAY TO |sss¢
IMPROVE YOUR CONTEST
SCORE...
>>>> THE BIG SECRET <<
GONTEST Tcom
1. There is no secret!

Get on the air a lot

Learn the bands and your station capability

Practice calling in pileups to hone your timing

LISTEN!

e Run any time you can...get familiar with callsigns

(improve your “vocabulary”)

o @FW o O
ONTEST ‘
%NWER&I%Y l COM
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The Big Myth L

e “| yam what | yam, and that’s all what | yam”
— Popeye the Sailor

e “Can’t run, can’t jump.”
— scouting report on Larry Bird

e "Can't sing. Can't act. Balding. Can dance a
little.”

— RKO screen test of Fred Astaire
PECETHURS

o ..
SN Chstty ICOM

“Outliers” (Malcolm Gladwell book) |sssse

e Cites Ericssons’ “10,000 hour rule”
e Beatles (1200 live performances in Hamburg 1960-64),
e Bill Gates (had access to a computer at age 13)

e 10,000 hours of “deliberate practice” required for
mastery
e “Deliberate practice is not always enjoyable”

e The top contest operators don’t have bigger or
more sensitive ears, springier fingers, ...

LG TURS (@) .
SV ERsitT ICOM




How did the top operators get
there?

e “Giftedness researchers have long debated whether
there is empirical evidence to support a distinction
between giftedness and attained level of
achievement. With the exception of fixed genetic
factors determining body size and height, we were
unable to find evidence for innate constraints to the
attainment of elite achievement for healthy
individuals. “

K. A. Ericsson et al, “Giftedness and evidence for reproducibly
superior performance: an account based on the expert performance
framework”, High Ability Studies Vol. 18, No. 1, June 2007, pp. 3—
56,

c @ o

o
SN EkaitT ICOM

Two more factors, from recent
research

e Starting young
e All other factors being equal, those who started
younger were higher achievers at the elite level

e Probably related to development of working memory
capacity, the ability to remember a set of objects while
engaged in another task

. “Grit”
e The unique blend of IQ and EIl that results in
persistence

e “The desire and passion to get better drives the
willingness to spend so many hours practicing a skill.”

CRUE O .
SVERSIT ICOM
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However...

e The 10,000 hour rule applies to the World-
class top performers

e YOu can get “pretty good” in 20 hours

e Josh Kaufman'’s rules for learning:
1. Deconstruct the skill into smaller parts
2. Learn enough to self-correct
3. Remove barriers to practice

4. Put in the full 20 hours...overcome the initial
frustration barrier

o @R o @) .
SNERERT ICOM

Contesting is a personal endeavor |s:ese

e Some do it to compete
e Build station
e Improve station
e Operate a lot

e Some do it just for fun
e Part-time operation
e Pick up new countries, etc.

e Take what they can get

EEGITRURS O .
GNNERSTT ICOM




Some do it for both

e Most games are more fun when you develop
a high level of skill

e Whatever your goal, have fun!

c @ o O )
SNTPERSHT ICOM
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Strategies on
Improving your USA
Contest Scores

Randy Thompson, K5ZD

o LW o o)

Domestic Contests (USA / VE)

e ARRL Sweepstakes
e The biggest domestic contest.
e Big emphasis on receiving accuracy.

e Fast rates first day — walking in mud the second (unless you are in
KP4/KP2/VY1).

e NAQP
e Great two radio event.
e Uses all six bands — multipliers by band.
e Fast rates!!
e NA Sprint
e QSY rule makes this a great challenge for the operator.
e Lots of competition in low power and ORP categories.
e Other QSO Parties
e Typically very sparse competition.
e Good rates can be made just running guys who tune across you.
e Should not be “advertised” as a contest.

S CITHUR] O )
GNVERSTT ICOM




Why are domestic contests o
different?

e Easier propagation.
e Often lower antennas work better.

e Only one or two directions typically needed
for good results.

e In some cases — more reliance on working
the non-contester (primarily on SSB).

e Exchange “quality” enables almost complete
log checking.

¢ @TW o Q X
SOt IcoM
Basic Strategies for Score se,
Improvement 233t

e Get Louder

e Hear Better

e Antenna Flexibility
e Logging Accuracy
e Maximizing Rate

e Touchy Feely Stuff

LICITRURS O .
GNIERsiLT ICOM
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Get Louder cecee

e Understand how your location interacts with
your antenna
e Domestic contests are not typically low angle
e Sharper beam patterns not always needed
e Do you need to point east and west at the same

time?
o (@9W o
Hear Better ess3e

e New receivers are really good at reducing QRM
and QRN.

e Is your code speed holding you back?

e Are you listening to too narrow of a bandwidth?
e Do you hear people calling you off frequency?

N

k FEEEEEEE )
. / \
/ \

ESeer £SEEE

$23 (act) Fav

@ @W @ r-msncym:zss : - o gnnn.enz;:wm O
GQNTEST IcOM
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Antenna Flexibility sesse
(X X X J
o o
e Can you quickly
locate a signal and
select the best
receiving antenna for
it quickly?
e Can you optimize
your transmitted
signal for busting
through pileups.
e Can you change your
antennas pattern
based upon
conditions (time of
day or propagation). o,
o @EW o O )
SATERSAT ICOM
( ]
. ooe
Logging Accuracy sssse
o000
o o

e If your error rate is over 1 percent — you can improve
your score simply by making fewer mistakes.

e Get copies of your log check reports — look for areas of
focus to improve accuracy.

e Compare your reports against audio recordings.

e Stay in the moment — most people have found that using a
database of exchanges actually hurts their accuracy. Copy
what was sent instead.

e However, don’t over-do it — you do not want to be
asking for un-necessary repeats. You should build
confidence in your ability to get it right the first time.

e Operating a lot between contests helps your ear stay in
shape. Spend time on “weak signal’ bands.

cnuk @] .
FETETT ICOM
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Maximizing Rate

e On SSB
e You are giving a performance that is trying to suck in non-contesters
e Make sure your audio is pleasant to listen to.
o Don't be that guy with a CQ that sounds totally different than the live operator.

e Imagine an SWL working on his Heathkit and you need to entice him to
put in the effort to find a footswitch and call you.

e Avoid repeating received exchanges and other un-necessary words.
e OnCW

e Make sure your CW is pleasant to listen to.

e Code speed should change based upon your rate.

e Minimize the “pregnant pause” — the time between when you get an
answer and when you come back.

e QSK can improve efficiency — but also might make you more tired.
e Diversity reception can eliminate one letter drop-outs from QSB.
e |t can also help you identify location of a signal quickly.

o (BPW o O )
SNIPERSHT ICOM

The ARRL Sweepstakes
e Logging accuracy is a big factor
e On CW - a second radio has a big impact.
e An SB-101 & trap vertical can work most CQers.
e Many stations work > 100 QSOs on their 2" rig.
e Clean sweep is nice — but don’t sacrifice rate.
e Off time strategy is important
e Focus on your best two bands
e icom




Sprint (mostly CW) sesse

e Strategy depends on your ability to win “jump balls”.

e If you own the band - find guys to work and get “doublets”
on each frequency.

e If you are weak — calling CQ a lot might be more effective.
e Code speed is important
e Many stations sending 35+ WPM
e Need to be effective on three bands
e Advanced two radio techniques are used by most
top-ten, high-power entrants.
e Call CQ while tuning on another band

e Call CQ while receiving exchange from a CQ solicited QSO
on another band.

e SSB Sprint is a contest in flux.

o (BTW o O )
SNTPERST ICOM
[
[ X X J
[ X X J
NAQP T
(X X X}
(XX X}
o O

e If you are in a rare state — you can have a
decent score just running guys.

e Two radio techniques really work well on CW.
e Move multipliers!!

e \When the rate gets slow — changes bands.

e Be careful not to miss a 10 meter opening.

o @TW ¢ 9] .
NPk ICOM
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Other points

e Are you having fun?

e Are you setting firm goals?

e Do you over-plan?

e Do you have a good off time strategy?
e Can it adapt to the unexpected?

e Are you able to “see” band openings

e Do you operate too many contests (AA3B
does not need to answer this question).

° @TW o Q .
A ICOM
Summary sssse

e Domestic contests offer opportunities to have
pretty competitive scores with modest
stations and fixed directional antennas.

e NAQP with low power further enables two
radio operation that would be challenging at
high power levels for most city lots.

e Get on and have fun!!

CIRHUR] O .
GAITERSTT ICOM




Thanks for your time ssste
See you in the next contest!!
HKRAT
NEUR
e |
Bo;i:g:, Orhego“r:."l...lf‘.nA e
o @EW o O
SATERSAT ICOM
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CTU 2015 Presents

2015 RTTY Contesting Essentials .:.
000
Ed Muns, WOYK ::::.
o000
o O
o (8991 o o
- o
RTTY Contesting sese
. (rxXry’
Technology Topics| ssee
e o
e Transmitting AFSK vs. FSK
e Which is “best”?
e Bandwidth
e FSK creation and inaccuracies
e Receiving Decoders
e |IF bandwidth
e Multiple decoders
e Interfaces
e Homebrew
e Commercial
o (B o O )
NIV ERGY ICOM




RTTY vs. CW/SSB

Key Difference

Signal encoding/decoding:

e By technology
VS.

e By human brain

Kinda' like Assisted vs. Unassisted!

(Accordingly, what does the “Assisted RTTY” operator really DO?!)
[ @ﬁw [+ o
SAIPER Y ICOM

RTTY vs. CW/SSB H
Key Difference Egig.

Technology exploitation replaces
operating skill in encoding/decoding
the RTTY signal.

e The 2 cornerstones of ham radio!
e RTTY technology is very important.

(o3 o O )
GNP ERBITY ICOM
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What is RTTY? sase

compared to CW §§:§

Cw RTTY
e One RF carrier e Two RF carriers 170 Hz
apart (Space & Mark; Shift)
e Local audio pitch e Local audio tones
e On or off e One on and other off
e key upisdata0 e SpaceisdataO
e key down is data 1 e Mark is data 1
e Morse code e Baudot code
e typically 25-40 wpm e constant 60 wpm
(or 45.45 Baud)
A O :
SN TOERE Y s ICOM

RTTY Transmission
AFSK vs. FSK :5:5

Two methods of transmission:

e AFSK (Audio Frequency Shift Keying)

e keyed audio tones into SSB transmitter via:
e Mic input, or
e Auxiliary audio input. e.g., Line In
e FSK (Frequency Shift Keying)
e keys the transmitter just like CW

Note: Receiving is the same in either case.
o GTW o o
GATVERSITL o ICOM




AFSK vs. FSK

2010 survey | i}

Do you use AFSK or FSK RTTY transmission?

67.3% 68.1% 6509,

* AFSK has been overtaken by FSK
since it first appeared in radios, circa 1990

o @Ew o O‘
CONTEST 7194 l C OM'

UNIVERSITY

[ J
AFSK vs. FSK sese
. eoo000
comparison | ssss
e o
AFSK FSK
e Indirect (tones = Mic input) e Direct (like CW keying)
e Any SSB radio (esp. legacy) e “Modern” radios
e SSB (wide) filtering e RTTY (narrow) filtering
e Dial = sup. car. frequency e Dial = Mark frequency
e VOX e PTT
e Audio cable (same as Psk31) e FSK keying hardware
e Should use high tones e Can use low tones
o NET (automatic TX tone control for S&P) e No audio level adjust
e Less bandwidth e No disabling speech proc.
e No erroneous sound keying
Easy set-up; better signal; NET Less pitfalls
o @ o o)
GNIVERSITY ICOM
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AFSK vs. FSK

dial frequency §§

spots are often wrong!

e RTTY RF is independent of local audio tones and
whether LSB or USB is used:
e The higher RF frequency is the Mark (14090.000 kHz)
e The lower RF frequency is the Space (14089.830 kHz)
e The difference between the two is the shift (170 Hz)

e FSK displays Mark (14090.000 kHz)
e AFSK displays suppressed carrier which varies with local
audio tones and sideband used!
e For Mark tone of 2125 Hz (Space tone of 2295 Hz):
e LSB (14092.125 kHz)
e USB - Mark & Space tones reversed (14087.005 kHz)
o @@w o

0O .
GNIERbTY - ICOM

AFSK vs. FSK it
which is “best”? | ssss®
“Danger, Will Robinson, religious controversy ahead!” e o

e “AFSK often has poor signal quality, causing
heavy QRM.”

e “FSK often has unnecessarily wide bandwidth,
creating heavy QRM.”

e “AFSK is simpler.”

e “FSK is simpler.”
o (Gl o ®
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AFSK vs. FSK 23%e
which is “best”? | ssse®

Answer: The one that best enables your success! )

Two challenges:

e Transmission bandwidth, and

e Bit timing

L CRUR ®)
SNV ERSTTY e ICOM

RTTY Transmit Bandwidth 33

[ X J
(X X X J
(X X X}
e o
AFSK FSK
e Use radio FSK ¥er e Use radio FSK filter
e DSP TX filter (K3) e DSP TX filter (K3)
e Lobby other mfrs e Lobby other mfrs

e Use MODEM TX filter e Otherwise, use AFSK

e MMTTY 512-tap, not 48-
tap default

e 2Tone default
e Properly adjust
o Level

e Compression disabled
o @UW o

O i
GNNERBITL ICOM
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RTTY Radios i

AFSK bandwidth | 3252

MMTTY - AFSK
e No TX filter
e K@ 1mW

Thanks KOSM (http://www.frontiernet.net/~aflowers/k3rtty/k3rtty.html)

MMTTY - AFSK
e Default 48-tap TX BPF
e K3@ 1 mwW

o G o

L
GOt ICOM

RTTY Radios s
AFSK bandwidth | 33

MMTTY - AFSK
e Default 48-tap TX BPF
e K3@1mwW

MMTTY - AFSK
e 512-tap TX BPF
e K@ 1mWwW

o @YW o

:
TSt ICOM




RTTY Radios

oo
(X X J
AFSK bandwidth | 328
MMTTY - AFSK
e 512-tap TX BPF
e K3@1mw
2Tone - AFSK
e Default “AM” setting
e K3@1mw
° (Y © .
NI ERSITY ICOM
RTTY Radios 2350
. . (XXX
PA IMD impact on AFSK bandwidth | 3323
MMTTY - AFSK
e 512-tap TX BPF
e K3@ 1mwW
MMTTY - AFSK

e 512-tap TX BPF
e K3 @ 100 watts

e BWW o
CONTEST
UNIVERSITY

16/94
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RTTY Radios i

PA IMD impact on AFSK bandwidth | s332

MMTTY - AFSK

e No MMTTY filter
e No K3 AFSK filter
e K3 @ 100 watts

Thanks KOSM (http://www.frontiernet.net/~aflowers/k3rtty/k3rtty.html)

MMTTY - AFSK
e No MMTTY filter
e K3 AFSK filter

e K3 @ 100 watts
o@ﬁ[ﬂ]o

CONTEST
UNIVERSITY

RTTY Radios s
PA IMD impact on AFSK bandwidth o

MMTTY - AFSK

e 512-tap TX BPF
e No K3 AFSK filter
o K3 @ 100 watts
MMTTY - AFSK

e No MMTTY filter
e K3 AFSK filter

e K3 @ 100 watts

o @YWo

CONTEST
UNIVERSITY




RTTY Radios
PA IMD impact on RTTY bandwidth

FSK/MMTTY/2Tone

e FSK unfiltered

e MMTTY 512-tap BPF
e 2Tone “AM” setting

o K3 @ 1 mW Thanks KOSM (hnp://.frontiernet.netf~flowerslk3nty/k3rtw.htm|)
FSK/IMMTTY/2Tone
e Same encoders
e K3 @ 100 watts

e Saa E (=3
w Thanks W7AY for composite graphics

L
(S ICOM

RTTY Radios

FSK bandwidth

Old K3 FSK bandwidth
No waveshaping

< DSP281 firmware
Typical of all radios
50 watts

New K3 FSK bandwidth
e Optimal DSP filter
e DSP281+ firmware

e Lobby other mfrs to add
a FSK filter!

o @YW o

) .
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AFSK Signal Quality
Operator Skill & Attention §§

e Speech compressor disabled
e Audio drive level below clipping

e RF amplifier drive level below hard limiting
e Including change of operating frequency

e Elimination of ground loop hum
e Muting of Windows sounds

o GWY o

O .
GNTVERSITY e ICOM

FSK Bit Timing s

PC vs. dedicated timing §§:§

PC Dedicated

e Stop Bit “jitter” e Bit timing outside PC
e Varying Stop Bit length e TinyFSK
e Not nominal Stop Bit length e N1MM only
e Not 45 vs. 45.45 Baud e IpiFSK

e PC CPU speed vs. e N1MM, WriteLog,
application demand WinWarbler, others
e Quad-core, > 2 GHz

e USB loading

e Minimize other USB
e System clock inaccuracy
e Motherboard UART

o @YY o

O .
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RTTY Decoders s3e

typically bundled with an encoder §§

e MMTTY
e 2T0Nne
e Other software: MMVARI, Fldigi, MixW, etc.

e Hardware TNCs:
e Hal DXP38
e Timewave PK-232
e Kantronics KAM

o GWY o

0 i
GNTPERS T 2 ICOM
RTTY Decoders s3s°
o000O
2Tone | soee
o o
p a e Outperforms MMTTY
=] e Uses less CPU cycles
e AFSK only
e Pseudo FSK

Contest loggers:

e N1MM Logger

e WriteLog

e Introduced late 2012

e David Wicks, G3YYD

WHz (00 dBSMN MNetOn  |33mS

o @YY o

O .
GNIVERBITY - ICOM
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Hardware TNCs

G TV

o) .
GRMEREY o IcoMm

Logger Support

e WriteLog
e MMTTY, MMVARI, 2Tone

e PCI-3000/4000, DSP-4100/DXP-38, P-38,
PK-232, KAM, STS, KT4FY MM, dumb terminal

e N1MM Logger
e MMTTY, MMVARI, 2Tone, Fldigi
e DXP38

e Win-Test
e MMTTY

o GUW o

O )
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Logger support N
MMTTY & 2Tone| 3388

MMTTY 2Tone
Feature
AFSK FSK AFSK FSK
WriteLog| @ ) e ®
N1MM Logger ® ® o ®
Win-Test ® ® @® ®
® NET on
@® not available
°o GTW o o ‘
RMTEES = COM

IF Bandwidth 30

optimal decoding §§

e Narrow IF filters (Roofing & DSP)
e 400-500 Hz - normal

e 250 Hz — “may help” with
strong QRM

e Tone filters — don't use!
e Icom Twin Peak Filter
e K3 Dual-Tone Filter

e Audio filtering
e JPS NIR-10/12
e Timewave DSP-599zx
e Modern DSP rigs

o @YW o
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RTTY Decoders sese
choice of Tones | 2222
e Less fatiguing
e Low/High tones can be mixed to put two
audio streams in one ear:
e SOZ2R plus SO2V per radio
e SONR
RV O
SNTERGY ICOM
Multiple RTTY Decoders 2380
2010 survey :5:5
Do you use more uuzzlrgemqim ;m the same signal?
» 20% use multiple decoders
o (YW o ®)
AP ERSTE ICOM




Multiple RTTY Decoders .23
Why? §§§§.

e Diversity of decoding algorithms

e The more diversity, the closer to human brain
e Higher probability of clear print

e All decoders equal 95% of the time

e 1% of the time, only one will print clearly

e Each of the them is the “winner” at some time

e Less wasted time asking for repeats
e Zero cost

L CRUR O
SNV ERSITY et ICOM
Multiple RTTY Decoders sse

MMTTY & DXP38-WriteLog

e Parallel decoding
e Software, e.g., MMTTY
e Hardware, e.g., DXP38

e Diverse conditions
e Flutter
e Multi-path
e QRM, QRN
e Weak signals

e Off-frequency stations
o @ o

O i
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Multiple RTTY Decoders
multiple MMTTY profile windows

e Parallel decoding

e same audio stream = [
e switching takes too long

e Multiple profile windows
e Standard

e Fluttered signals =

e Fluttered signals (FIR) (

e Multi-path S e—

e hyper sensitive

e EUILISA

o AABYQ-FIR-512

e weak signals in QRN

L CRUR o

%?%TREI% 33/94 | C O M

Multiple RTTY Decoders
two IF bandwidths

e Narrow IF filtering (main RX)

e Hardware modem, i.e. DXP38
e MMTTY profiles

e Standard
Fluttered signals

Multi-path
hyper sensitive
e EUI1SA
e Wide IF filtering (sub RX)
e MMTTY profiles

e AAGYQ-FIR-512
Dual Peak Filter
= “Matched filter”

[}
e Fluttered signals (FIR)
[ ]
[ ]

o (BT o
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Multiple RTTY Decoders

SO2V: 4 + 2 decoders EE

Main-RX [ -
(2Tone Nor)

Sub-RX
(2Tone Nor)

Sub-RX
(MMTTY Std )

Main-RX
(2Tone Flutter)

Main-RX Main-RX

(MMTTY Std) ‘ (DXP-38)
o @Ew o .

GNP ERBiTY ICOM

Multiple RTTY Decoders s
SO2R-SO2V: 2 x (4 + 2) decoders | $323°

i L
Nt ICOM
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[ ]
Interfaces e
. (YY)
AFSK & FSK keying| sses
e o
AFSK FSK
e Standard audio cable e FSK/PTT keying cable
e 3.5mm (SC) to ?? (radio) e Homebrew
e Commercial
e Optionally e Optionally
e [solation transformer e USB-Serial adapter
e 40 dB pad, if Mic input e Edgeport/4 or /8
e Level control e “some” consumer units
ONTES o .
SNV ERSIFY ICOM

[ J
(X X J
Homebrew FSK/PTT cable | ::::.
(X X X J
o o
FSK: TXD (3) FSK input on radio
PTT:RTS(7)  PTTinput
l—'\/\'\—@g MPN General Purpose
1k ohm Jf;
(DB pin #) GnE(S)
o BT o ®) )
GNTVERSITL ICOM




Homebrew FSK/PTT cable

commercial W3YY board §§ ’
Opto-isolators
R CTHUK o
SNTPERSTTY ICOM
Commercial Interfaces .
nsea, USB: TX/RX, isolation, level ctrl sess

s Deluxe Sound Card Radio Interfoce
= MR N o

o @ o o
GNTVERSITL ICOM
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Commercial Interfaces
comparative choices

wendor Model Prica  PGin'fs PTT Soundeard Level st FSK CW  WinKey weoice: Radioin'fo
genedic (nith K3) |(2) 3.5man M-M audio cables | $ 10 = 4
Buxcomm RascallIg or-1/lA 5 6% -
Buxcemm Rastal GLX S 78| Serial [
Tigertronics SL-1+ 5 00 - At
Tigerironics UsE 110 USB  |auio Kl ¥
MFJ 12738 G | Serial
MFJ 1275 11 | Serial
MFJ 1279 § 140 [ Serial v
Moungzin Radio ﬁle\asl&r Nomic 60 |Seral/UsE
Mountain Radio  |RIGHaster Plug & Play use ¥

T | Yor FSK -
o T
Mavigator [Mavigator v L Ll i [l
See May-June 2012 NCJ, “RTTY Contesting” column
o (FEW o o)

CONTEST 41/94 I C 0 M
UNIVERSITY

Commercial Interfaces
RigExper

rd
Rigexpert Standard
et e

a @
G cw FTT SAT FRE

o (BP0 o O
TSt ICOM




Commercial Interfaces aese
microHAM S

One Radio

USB Intertace Il

SO2R

o (B o o
SoNIES? oM

Commercial Interfaces 3
RigExpert & microHAM comparison| 3328

Vendar WModel Price | PCinfc | PTT | Soundecard | Level etrl| FSK | CW | Winiey | Voice | Radio in'fe| 502R
RigExpert iTiny €idn . USB ¢ N A 3 3 B
RigExpert : Standard T Teo8g USB v N N N Lo ~ v N
RigExpert (TI-S 5385 UsB Y N ~ NN ~ W N
micrnAAL ;USH Intertace il ; 178 | LUSH v - .
mcreHAN (USE Interface i | 5225 | LS | ! N < 3
microHAN Oigi KEVER | | 5388 | USH | 4 A o N YT <
microfAK imicroREYER D | $479 UsB v N ) y A N ~ W
microHAR imicroZH 5 365 usg N 4 4 A ) x ) Y
micraHAL 2R CisBgg | USB - v y NN . . J
microHAN (WK2R= i §988 : USH ) 3 y y o y “ i y
See May-June 2012 NCJ, “RTTY Contesting” column

G HULES O

GNTVERSITL ICOM
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Resources

e NCJ RTTY Contesting columns

e Decoding: Jul/Aug 2013 and Jan/Feb 2014

e Commercial RTTY interfaces: May/Jun 2012
Prior CTU RTTY presentations

e 2014 CTU textbook from DXE ($19.95)
AA5AU website: www.rttycontesting.com
e Tutorials and resources (beginner to expert)
e WriteLog/N1MM Logger and MMTTY/2Tone
Email reflector: rity@contesting.com

e RTTY contester networking

e Q&A
o (B9 o

0O .
GNIVERSITY ICOM
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2015-2016 Propagation Update

[
000
. 000
. 00000
The Declifé to Solar Minimum seee
2014 through about 2020 ® o
o (G99l o O
Dayton 2015
400 Years of Sunspot Observations coe
55 years of unusually high sunspot activity :EEE.
(1947 - 2002) ended with the decline of Solar Cycle 23 | eeee

Dalton Early 20th Modern

30 years minimum 1947-2002
1790-1820 20 years
1896-1916

Maunder
Minimum
70 years
1645-1715

{l'zl\'\\: ;ﬁl\

l”l

Minimum century Maximum |8

| — 0
1600 1650 1700 1750 1800 1850 1900 1950 2000
o @R © The 100 year Gleissberg Cycle is clearly visible in this data
GNIVERSITT ICOM
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Progress of Solar Cycle 24 e,
compared to Solar Cycles 10 through 23 | sssse
Solar Cycle 24 3
Weak Solar Max
April 2014
oo A
ilzﬁ
E 60
CONTEST | | i S '
UNIVERSITY I C OM
Solar Cycle Progress e,
. . 'Y
Since Solar Cycle 23 Maximum csece
Cycle 24 Sunspot Number Premdion (2015/03) .:
end of the 1stpeak 2 peak solar
Modern Maximum  Nov 2011  Feb 2014 minimum
2002. | about 2020
h ‘ ; - y
” wbl 266 spotless §
1] =S days during |
o @FW o ) ) ] . . (@]
http://sol .msfc. .gov/ / dict_l.gif .
UCNI&T&%%I p://solarscience.msic.nasa.gov/images/ssn_preaict_I.gr lCOM




88 Freeman Street
Quincy, Massachusetts

Double Peaked Solar Cycle 24 .:E'

'YY Y )
Cycle 23 Northern i Cycle 24 B Southern .
smoothed solar smoothed solar
sunspot \ hemisphere . sunspot hemisphere
A peak ' peak . peak peak
‘Em Mar 2000 1 Apr 2014 Feb 2014
g 40
.@Fw. 14 Yyears between solar cycle 23 and cycle 24 peaks _
SOTERETT ICOM
Estimated Five Year Decline sese
to Solar Minimum in about 2020 ssss’
Simllar amplitude solar cycles comparison oo
1uu L L L L L ] L L L L L L L L L L L &
Cycle 24
] smoothed
_E %0 sunspot
i | peak
% Apr 2014
80— .
E . L
ki
E 40 =
>
§.]
¢ — T — [ T 1 - 1 T 1 T T T 1T 7 -U
[¥] 20 40 &l 80 100 120
Menths after minlmum
o (g Q O .
GERST ICOM
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Weakening Sunspot Activity oo,
- 000
Since Solar Cycle 22 esese
Cycle 24 Sunspot Number Prediction .(201 5/03) = .:
, @,ﬁ,w . - Hathawa NASA/ARC | | o ’
%QVNETRE:%%' http://solarscience.msfc.nasa.gov/images/Cycle22Cycle23Cycle24big.qgif lCOM
SWPC Forecasts the Next 12 Months to be Similar to .:E'
2011 and 2012 (except for the brief Nov 2011 peak) | seee’
o000
o ©

SWPC Solar Cycle 25
forecast for precursors
2015-2016 appear as solar

minimum
approaches

Sunspot Number

Hathaway NASA/ARC

o

RUNS o O .
CONTEST spotless days will become common by 2018 ifele]Y) o




[ ]

Forecasting Solar Cycle 25 coe’

00000
future indicators of a possible weak Solar Cycle 25 | seee
o ©o

e Weaker than normal solar polar magnetic fields as
they near peak intensity from 2018 through 2020
e as reported by the Wilcox Solar Observatory

e Unusually large numbers of spotless days

e Quieter than normal geomagnetic field from 2018
through 2020

e reported by the A-index

e Failure of the first Solar Cycle 25 sunspots to appear
by 2020

e Solar minimum extending beyond 2020

- An accurate forecast is not possible
[ Q

leipy=yll UNLIl two or three years after solar minimum
UNIVERSITY

O '
ICOM ¢

- [ J
A Long Range Estimate of Solar Cycle 25| :.s¢°
. 00000
could sunspots nearly disappear by 20257 :E:E
= Modern Maximum
1947 - 2002
19
EZOG
2 150 4 1
E 2 1790 - 1835 20 23 projected
=1 —>
E 100 1 Dalton
% Minimum 24 oo
% 50 25 i ?
u 'n.l.s:-
0
1749 1799 1849 1899 1949 1999

some solar scientists expect Cycle 25 to be the

weakest solar cycle (SSN=7) in more than 300 years

o @TFW o (@) .
GENTEST http://www.landscheidt.info/?q=node/280 ICOM
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Enhancing Contest | &,
Station Audio
Bob Heil, KSEID

Y : o )
GRIVERS T ICOM

AMATEUR RADIO HAD NO
DEDICATED MICROPHONE

e \We only had microphones designed for public
address or home recording.

e We were trying to cut pileups and noise with
flat response, mushy sounding microphones

o (ST o

CONTEST
UNIVERSITY




TYPES of MICROPHONES | &t
e Dynamic iﬂﬁi
o Electret o Dynamic
e Condenser %H}

—w=mm CoOndenser
e Ribbon T@" =
Ribbon

NIRRT = ] feom
MICROPHONE seee,
CHARACTERISTICS iy

e Frequency Response - Most Important
e Proximity Effect - A blessing or a curse
e Pattern - Pick up pattern is important

e Rear Rejection - Most important but seldom

° discussed
o @G o

o
GNIVERSIF ICOM
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Microphone Pick Patterns

e All microphones pick up audio

e But not all the same

e Some pick up from all angles

e Others favor sound from one angle

e Omni, Cardioid, Supercardioid patterns

o (@ o o
TS IcOM
OMNIDIRECTIONAL
pick up pattern
Qﬁnﬁfﬁ%‘ icom




CARDIOID
pick up pattern

° (B o

O i
O TeeT ICOM

FLETCHER MUNSON CURVE | ::::

e Humans do not hear all frequencies at the
same sound level. Our ears are more
sensitive to some frequencies than others.

e In the 1930’s Dr. Fletcher and Dr. Munson of
Bell Labs made this important discovery

; 1= |
e I
: —

aumeal
= _g_ﬁ '*"‘,{'—_—f""_
o | = il _/

NS il i
o (17 o o= | t =T ::—-"— )
MR | = “ com
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Tailored Response Audio
WHY ?

¢ In studying the Fletcher Munson curves and
their many papers written at the early Bell
Labs about what voice frequencies are most
important, it was evident a tailored response
audio was needed for Amateur Radio

o (Gl o o
A ICOM

Choose your frequency
response requirement cee
e Flat is NOT always (if ever) the ‘preferred’
e Your ears certainly are not flat
e A ‘shaped response’ with a boost in the
correct place is the best for speech. Most
microphones do NOT have this shaping
e Heil Sound figured it out and did it
o (G o ®)
GNIVERSITY ICOM




HEIL EQ 200 forever s3se.
changed Amateur Radio audio | s:88°

e In 1982, Heil Sound changed the Amateur Radio industry with the
introduction of the very first equalization system, the EQ 200.

e It appeared in a DIY feature article in the July 1982 QST and
received the cover award for that issue

e It brought awareness to the importance of speech articulation

e It was apparent that it should become a feature product for Heil
Sound. Thousands were built and sold during the 80s

o (Gl o o -
GO oM

Amateur Radio Needed a | 323:-

Dedicated Microphone

e Following the scientific studies of Dr. Fletcher
and Dr. Munson

e After two years of experimenting and using
the EQ 200 equalizer it was easy to
determine the exact response we needed to
cut through the pileups and noisy conditions

e Heil tailored response elements were born

o (G o O
Tk ICOM
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It Changed the audio world

Q O )
oLy L) ICOM

The Hell
GOLDLINE

e The dual element Goldline has brought great audio performance to
ham radio — worldwide

e The first microphone designed for Amateur Radio

e Each element addresses the importance of speech articulation with
arise at 2K to 3K

e The full range element 50 Hz — 16 kHz with a 4 dB rise in the 2K —
3K region.

e The Narrow (dx) element has a response of 200Hz to 8k with a 10
dBrise at 2 to 3K

o ... with great rear rejection to reduce room and blower noise
o (97 o O
GNNERBITE ICOM




Then Joe suggest something | se::.

better - The PR 40 was born | 252¢°

e Two hams with good ears and a soldering
e iron figured it out

CONTEST
UNIVERSITY

The specifications

e Widest frequency range 28Hz. To 18kHz.
with a + 4dB rise at 2.4 kHz- 5kHz producing
great articulation.

¢ trademarked Heil rear rejection of -40dB.

o TP o

O i
NS CRR Y ICOM
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The HEIL PATTERN

Omni front -40 dB rejection | ::::

OMNI front pattern allows you to move about freely

The Heil Pattern hears nothing from the back

o (S o

GONTEST icom
HOW DID WE DID THIS? sesse
It’s all about phasing
® ....... and | learned it from lots of antenna

experiments during me early ham radio days

o (G717 o
CONTEST 1%
UNIVERSITY i




It’s All About the Hell secse

‘Collection Tube’ oo

e While all others have a few small holes
around the side to receive unwanted rear info

e That is not enough for good rear rejection

o (BT o

3 AR “. o -
AT ICOM

HEIL SOUND developed 54

their ‘COLLECTION TUBE’ | ¢:es
o (@Il o o] .
S icom

Rear Rejection Collection Tube
Copyright May 08, 2008
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What is a ‘Humbucking coil’ ? | ::::

e A coil of wire, tuned to 60Hz is wired across
the voice coil — out of phase so if the
microphone is passed in front a monitor
screen that emits noise, it cancels.

e A necessity for broadcast studios

o (G 0

o
Gnnv ek ICOM

DESIGN DETAILS selc.

e All Heil microphones are much more than a
‘matching’ (painted same color) microphone

e Attention is paid to Transient Response — the
ability to respond to rapidly changing speech
levels and response.

e Better dynamic range — being able to handle
SPL (sound pressure) of 145 dB.

e Serious -40 dB rear rejection

o (€11 o

o
G EKbF ICOM




It all starts at the Microphone ! |3
e An audio chain is only as good as its
weakest link.
e \We start with a properly designed
microphone for the proper application
e Apply Proper microphone technique
° G o Taik acrose oo O
GaTvERSTr mrerapnane. ICOM
NEVER BE MORE THAN 27 | ss3s.
FROM THE MICROPHONE | iii¢’

e
o

. |
ﬂS'HLL'DGN"r
ENow WHY 1T tastl |
SOUNDS Boow [/ yawe i

\&"—#/

Q .
(FL2 AN ICOM
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Place that microphone correctly | 338’

e Forget the usual desk stand that you sit back
three feet and address the microphone...no!

e Oh, | forgot — it's “matching”

e Desk stands allow you to be too far away.

e Never be more than 2”

e Booms are the answer

e ....0r desk stands WITH booms ! PR 10
o (G o O

GaTvERbiY ICOM

So Many Reasons......

You loose dynamic range
e You loose transient response
e You loose speech articulation

Scientific fact — every time you double the
distance from your microphone you loose SIX
dB! Think about that.

e To ‘try’ and make that up you ‘crank up’ the gain
e The result ? You sound like you're in a barrell

LR CGTIURY

o
A ICOM




The answer - B H-

e The Heil PR 10 package

CONTEST
UNIVERSITY

PROPER ADJUSTMENTS | &:t:.
are crucial sese

e Each transmitter has a different mic input.
e Different pre amp gains and audio response.

e Different types of operation requires very
different equalization. Rag Chew, DX, nets

e Full Response mics don’t make it for DX
e Narrow (DX) mics are not ‘ragchew’ popular
e Monitor yourself through a second receiver

JGIUE

Q i
T ICOM
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And then there isiICOM | | s322

Dynamic mics will usually not work. Not enough gai to. *
drive the low level inputs usually found on early models. (pre
PRO)

Dynamic mics work beautifully on all of the Pro series,
7600,7700,7800

BEWARE ! All iCOM has +8 volts superimposed on mic line
ICOM has several different mic inputs.
‘Early’ ICOM (pre PRO) mic inputs are -15dB

Very early iCOM had their mic pre amp inside the
microphone, not in the transmitter (720,30,40)  Finally put
it inside with the iIC735

o (S o

Q ,
e ICOM

The iICOM ‘fix
for low level inputs

e In working with iICOM, we designed the
perfect microphone for those low level inputs

° The ‘ICM’

o (G171 o

Q .
(FLP ) ICOM




The HEIL ‘iC’ for iCOM
only

e Used in our iCM microphone and all headsets
built exclusively for low level inputs.

e Works great on all late model iCOM as well on
Elecraft K2 and K3 (turn on the phantom power)
No other transmitter furnishes phantom power.
ICOM and Elecratft.

e Itis a full range element but accepts EQ easily
to tailor for DX or contest work as well as full
range casual rag chew operation
o (P o

O .
AT ICOM

Decoupling the iICOM inputs HH-

e Always beware that every iCOM has +8 volts d.c. superimposed
onto the mic line. It's called Phantom Power

e Audio is A.C. and carried down the mic line to the input.
e On the same mic lead, the + 8volts is fed back up that line to power
the electret element needed on some iCOM

e Always be sure to decouple that lead with a one mFd capacitor

MIC IN | | o

o (Gl o LI S

r o
A ICOM
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The microphone is only one ecss’
half of the audio in your station cses

e Now you have the microphone all set, what about receive audio?

e All of the transceivers have very poor receive audio components and
specifications. (yes, even the $10K ones!)

e When have you ever seen ANY receive audio specifications?
Nope, they don’t publish them

e Why? Most are producing 1 watt @ 10% distortion !

e And then you plug in the ‘matching’ (painted the same color) 50
cent speaker. True

e The listening fatigue is awful — but you never think of it

A new world is in front of you

o (G o O
SNTVERSITY ICOM

THE answer to a great receive
system

e Small mixer (many out there) driven from the
line out signal in your accessory jack

e The mixer drives the pair of JBL Control 2P
e Most of the mixers have 2, some 3 way EQ
e JBL has two 35 watt @ .5 (point 5) distortion
e S0 many things you can do with this set up
e Also is one incredible headphone amplifier

o (GUW o

o
GR N ERbTE ICOM




All done for under $200.00 seice
e Berhinger UB 802
e JBL Control 2P
o (1P o ' o -
GRNTVERSITY ICOM
Headphones, Headphones, el
Headphones.......... SH

e Heil Sound continues to lead the headphone industry since 1985

e Many choices for you

e The PRO 7 is the ultimate for serious contest or DX work as well as casual
operation

e Comfort is important. The steel band inside the padded top can be adjusted
for more or less pressure

o P o

Q .
(FLP ) ICOM
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PRO 7 The Next Generation of headsets| sesse

ecsoe
The choice of serious DX Pedition and contest ops :E:E
* Extremely Comfortable
* Specially designed 2” foam Gel ear pads
* -26 dB of outside noise cancelling
* Exclusive Heil speaker Phase reversal
* Two detachable cables...coil or straight
* Military grade fiber reinforced cables
* Interchangeable microphone elements
* Features the HC 7 articulate dynamic or
Heil 'iC’ electret for early iCOM
* 40 mil speakers in acoustically tuned cavities*
oy o 0 i
GNIVERSITE ICOM
. [ X X ]
The Heil PRO 7 sssse
0000

The new Boss in Headsets BH:

o (G o
CONTEST
UNIVERBITY




LISTEN, LISTEN!

e Remember this important audio fact:

e LISTENING is a MENTAL process
e HEARING is a PHYSICAL process

e Make sure you are mentally evaluating what
you hear when adjusting your station audio

o (G 0

0 :
SNtV ERsiTY ICOM
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How to Use Waterfall Displays
While Contesting and DXing

Presented by N6TV .:‘

nétv@arrl.net 000
00000

0000

XXX

o o

CTUE [®)

Presentation Overview 13

e Legacy “Panadapters”

e CW Skimmer's SDR waterfall

e Current radios with waterfall displays
e Waterfall display advantages

e How to use waterfall displays while
contesting or DXing

e Q&A

L CITHURS
CONTEST
UNIVERSITY Dayton 2015

o) :
ICOM 2




Legacy Panadapters

e Kenwood SM-230 Station Monitor (25, 100,
or 250 KH2):

KENWOOD

° G o e
GNWERSRT  Dayion 2015 P ICOM 3
Legacy Panadapters site

e “Band Scopes” in Icom IC-781, IC-756Prolll,
|C-7800 (before V3.0), IC-7700, etc.

=) iz 01 1486 [0 ATTY
TS S T SR B s dela an

5

e -
WTT | [wamkER| [weem | [CEeTen| [MAmosee] [SET |

o (B o O -
%m%%%' Dayton 2015 ICOM 4
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Spectrum Displays Hide Weak Signals |sseee

ol
M |'| JLl
i ‘I\
~|| le / |‘
“‘ul.v,‘mﬁ ) \'"h'ﬁn‘u Ly

o @PEW o o -
GOMTET oon oM

[ J
(X X J
CW Skimmer’s Band Scope ssese
.:.:
* From the CW Skimmer menu, select View — Band Scope
Band Scope =

* Much better, but display is still very jumpy,
* No “peak signal” memory

o (G5l o O -
Eﬁ%’%ﬁ%’{f Dayton 2015 ICOM 6




Legacy Panadapter Limitations

e Big signals dominate the display
e Weak signals very difficult to spot
e Signal peaks disappear, no history

e Difficult to find “clear spots” on a crowded
band

e Limited zoom in or out

e Display jumpy, distracting
e Signal averaging helps, but it also hides things

NGCITHUR] O )
%ﬁ&%&%@l Dayton 2015 ICQM 7

- - - - (XX X X J
CW Skimmer Waterfall Limitations) ss¢2
|eceoe oo, cmmn .-« e
: m AAEAW SEEAN & K2nXX EEP
-------------- L] o g—WDND
e You only see 10 - 15 kHz of the band at most
e Scale is fixed, cannot “zoom” in or out, or tune
smoothly
g@ﬁN@grrow 500 Hz CW filter — not useable on pho%e
%ﬁ%%%%? Dayton 2015 lCOM 8
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Better Waterfall Displays

e The Elecraft P3 Panadapter

e Major improvement over legacy designs

o @BEW o
CONTEST
UNIVERSITY Dayton 2015

Q i
ICOM 9

Elecraft P3 + P3SVGA Option

e P3 resolution only 480 x 272 pixels

e P3SVGA: internal SVGA Large Screen
Adapter
e 1024 x 768
e 1280 x 1024
e 1440 x 900
e 1920 x 1080

e Displays far
more signals

LG UR
Dayton 2015
Uc[‘?\kflﬁTRE%%l Photo courtesy http://www.elecraft.c

214



P3 Built-in Display at 480 X 272 | ::33e

Span 28 Span 48 _Epan 20 Sran 18
Sran 168 FixTrack SWEA Ubme Feak

¢ @TW e o -
Eﬁﬁ%ﬁ%‘% Dayton 2015 ICOM 11

P3SVGA at 1440 x 900

. oe0o.
+20

59

X CITHUR] O - )
GRIPERERT  Dayton 2015 ICOM 12
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Old Icom

|C-7800 firmware

o (B o

ONTEST
%NWERS[%‘Y Dayton 2015

(no waterfall)

Photo courtesy http://www.icomamerica.com

Q :
ICOM 13

lcom IC-7800 with V3.0 firmware

CXCTRHUR]
CONTEST
UNIVERSITY Dayton 2015

2200 EWass: EEweass_ 1]
UTG1300 gy 1

" 7.080.32

M
u

ATT MARKER HOLD: CENT/FIX |MAIN/SUB | WID

= =

Photo courtesy http:/www.icomamerica.com

o) :
ICOM 14




IC-7800 V3.0 Screen Shot

IC-7700 V2.0 Also Supports Waterfall Feature

e 800 x 480 (with or without external monitor)

ANt BW24k SFT 0 /) o 710 BW ok SFT

‘ 1 ANT1

| METER

1-3-5.7.9
plony”  * *
0 1w

2 ]
50 00 150 200 250W o.00

J Po VFO | LSB  FiL2 VFO IESE FiL3

o (BPW o

1.855.00

CONTEST IC-7850 significantly improves waterfall (800x600) ?CQM' 15

UNIVERSITY Dayton 2015

Kenwood TS-990S

o GEW o
CONTEST
UNIVERSITY Dayton 2015

@) .
Photo courtesy http://www.kenwoodusa.com l C OM 1 6
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TS-990S screen shot
» 800 x 600 or 848 x 480 pixels

' 200W
p 2 "
i
B\ AGC-F

e 7.022.45

BANDEI
FIXED MODE [ Bandscope

| MAIN |
7.000.008 7.200

Gridid

M/S CTRFIX MKR.CTR REFLEV PAUSE

o @EW o

ONTEST
UCNIVERSE%Y Dayton 2015

Image courtesy http://www.kenwoodusa.com

ATT
OFF

PSEL

SPAN 200kHz ATT: OFF OFF

000

0d8
PAMP
OFF

MAX-Po
200 W

METER
SWR

MARKER

o :
ICOM 17

“SFlexRedio Systems

o (G950 o
CONTEST

UNIVERSITY Dayton 2015 Photos courtesy http://www.flexradio.com

o .
ICOM 18




PowerSDR™ Software for FlexRadio

) ) ' ﬂ
o e ‘.w.,w..ax\;u.4—A-*u*\'-4«-.»ﬂ-—tq-»-Jv}‘..~\-»x,‘w.,4«JLm.l\ﬁ.'vi-u.:u.».,h, uv».-Jw'\n'\-,v‘\,-.-'“»-u-“v'J r-‘M‘.u‘U!".,h-\h"f\ o 'Tmuwf s

o @FW o Q .
Uc[g&%&%? Dayton 2015 Image courtesy K3UK I C OM 19

Winrad Software Y
LG URS O )
GONTEST yton 2015 ICOM 20
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HDSDR Software o

T HDSDR [dcfoust] wersion 263

Loal el el Al S altual el . l.! REW 1.3 Hz 2 ]
“ Le0007.040.000

Tune D007 .025.23

e L — BN rew 294z
—— — Spectium St— foom

gﬁ&%&%? Dayton 2015 ICQM 21

o @l e

WebSDR: Waterfalls on the Web
e http://websdr.ewi.utwente.nl:8901/

) .
CONTEST ..s Watch 5 Bands at once! ICOM 22

UNIVERSITY




Waterfall Display Advantages

e “Click to Tune” — direct access using a mouse

e IC-7800 V3.0, IC-7850, Flex/PowerSDR, HDSDR (but
not K3/P3)

Weak signals easy to spot (faint traces)

Many zoom levels: 7.5, 15, 30, 60, ..., 800 KHz
e Watch the whole band at once, or a small slice

e Find clear frequencies fast
e Find who the DX just worked, fast
e Spot the gaps in a crowded CW pileup

o @Y o O )
%lﬁ\FNETRE%%' Dayton 2015 ICOM 23
Listening “Up”? Not a problem |s:sse

o HDSDR [default] version 263

‘fVCIIAW/O - JA's calling Up
uupu- T :

J— Who will W1AW/0 answer next? o
%D‘C?‘ZNETRE%%' Dayton 2015 lCQM 24

221



222

E30FB CW Pileup on P3 display | ::s:°

Where will he listen next?

°@TW o 0O
GXREERT oayoncous ICOM 25
Advantage: Waterfall siste

e Find “good spots to call” in a CW pileup

e Find clear spots to call CQ

e QRM? You can see where to move your VFO to
minimize it

e During S&P, find the “next” signal fast (no more slow
tuning)

e Position VFO B or 2" receiver without having to listen to it
e S&P while CQing, “SO2V” (single-op, two VFOS)

e Monitor overall band activity

e Keep an eye on the local competition

XCIRUE] O )
GINLERT Dayton 2015 ICOM 26
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ound Card

N WT - ARRL10mO9,mt4 [STN1]
Fle Edit Operetng Commands

K1
K3
K5
Ki
K9
VE!
WE-
KL’

Messages

ARBEROR

w
&

Tools

ample
Contrast

Windows Options  Help

SR 1511z 55 QO

. "
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Waterfall Display Disadvantages

e Radios don’t automatically jump from signal-to-
signal like CW Skimmer (yet)

e Clicking on a signal with the mouse not as
precise as tuning with VFO, must still fine tune,
contest software loses focus

e Can be visually distracting to some

e But, if you’re not using a waterfall display
in a contest, you’'re really operating “blind”

e A waterfall display is really the “killer app”

o (@TW o

Q .
Eﬁ%%ﬁ%? Dayton 2015 lCQM 29

°
- - - . . .

Click-To-Tune with a “Legacy” Transceiver + SDR P-4
'TXXX)

'YX X

Adding a Software Defined Radio (SDR) g : ':

to an SO2R Station
Rig 1: FT-1000MP or K3 Teipnpnne; Rig2: FT-1000MP or K3 Tosaad
coax stubs, Coax slubs“
amp, elc amp, etc.
RX ANT T RX ANT TX
IN out ANT IN ouTt ANT
ZFS C'Z '6 2.position
Coax Switch
A
Dl ;
e 1 ’h
a ' ANT
= : SDR (Softrock, Perseus, ...)
Drawing by N6TV@arrinet 31 May 2008
° @TW o 0O i

UCN?\I:’\'E:Tngg-\E: Dayton 2015 lCQM 30




Use Omnirig support in Winrad or HDSDR to ooe

000
synch freq. with any transceiver ceos’
. 'YX X
(XX X J
o O
Show O pfions select Sound Gard| |Select Sample Raie
Select Input G0Nttt
Palette type r
Window type +
Lock Wolume
High Pracecs Priority
&  Normal Process Priority
® WMME 16 bit drivers
ASIO 24 bit drivers
Mode 3
v Frequency Units
Frequency Offset..
Undersampling...
SwapIand Q ehanmels
Channel Skew Calibration...
Show Status
«  Full Screen
IEnab\eOmniR\g Support b v Rigl I
Reset Default Settings Rig2
o @GUW o Q
CONTEST Q '
UNIVERSITY Dayton 2015 lC M 31
[ ]
(X X J
000
- D) (I XXX ]
Demo of Winrad's Waterfa
(X X X J
o o

e Perseus SDR used to make a wideband
recording (122 KHz for 10 minutes = 300 MB)

e Demo will play back that recording and others

e To try the demo yourself, follow instructions
at
e http://www.kkn.net/~n6tv

EYCITRURS O .
%p%%%ﬁ%? Dayton 2015 lCOM 32
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Questions?

e http://www.winrad.org - Winrad software

e http://http://www.hdsdr.de/ - HDSDR
software

e http://www.kkn.net/~n6tv - Winrad demo file
e http://www.grz.com/db/n6tv - Links to this

and other presentations

PECETHURS
ONTEST
%NWERHE'II"Y Dayton 2015

@ :
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Advanced RTTY Topics

Ed Muns, WOYK

o @97 o O

RTTY Contesting

User interface
e Keyboard

Operating Topics

e Mouse vs. trackball

e Accelerator keys

Optimizing messages

e UnShift On Space (USOS or UOS)

e Space vs. hyphen

Call sign stacking (“slow down to win”)
S0O2V, SO2R-SOnR

RTTY contest loggers

e WriteLog

e N1MM Logger

e Win-Test

Sharing the road

° EWW o
CONTEST
UNIVERSITY

0 ,
ICOM
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RTTY vs. CW/SSB

Key Difference

Technology exploitation replaces
operating skill in encoding/decoding
the RTTY signal.

e The 2 cornerstones of ham radio!
e RTTY technology is very important.

o (B o 0
Al ¢ ICOM
User Interface sese

focused keyboard | s3e2

e Predominantly a few function keys
e Minimal QWERTY typing
e Compact size is efficient for RTTY

e Key labeling
e Organized by QSO phase
e Phases 1 & 3 mapped to keys surrounding Enter

e SONR scaling (networked PC per radio)

JURS) O
CONTEST 4/55 ICO M




Focused Keyboard

UL

Q ,
(S T ICOM

User Interface aose
pointing device §§§§'
e Mouse
e Most familiar and popular
e Trackball
e Space efficient
e No mousepad or surface requirement
e SO2R with PC/radio
e Ambidextrous skill (ala paddle sending)
e Train non-dominant hand daily on home/office PC
o (Gl o o)
SNIVERSTTY ICOM

229



230

User Interface
keyboard or mouse? cses

RTTY requires little touch typing -
Keyboard Mouse/Trackball
Array of function keys Clickable screen buttons

RTTY doesn’t require eyes Keeps eyes on screen
on screen 100%

Easier motion Usable higher % of time
Easy for 2-kybd SO2R e Easy for single PC SO2R
Strong vocal advocates

e Esp. NIMM users

- Personal preference

o @ o

QO ,
Sk ICOM

Trackballs

SO2R PC/radio | ¢

el Lk i) o ICOM




User Interface

accelerator keys

e CT accelerator keys

e INSERT: grab call sign and send exchange
e PLUS: log QSO and send TU/QRZ (use ESM)

e ESM (Enter Sends Message)
e Remapped keys for compact efficiency
e Around Enter key

e CQ, exchange, TU/QRZ; My Call, S&P exchange
e Call sign stack manipulation

e Use Fn keys for fill messages
o@ﬁ@'o

) .
GRTVERSITY ICOM

Focused Keyboard s
accelerator keys| 22

o (B9 o O
ONTEST ICOM
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Space Delimiters seset
2010 survey :5:‘

Do you use spaces or dashes between numbers in RTTY contest exchanges?
(All Participants)

o (G o o
SNIVERSTTY ICOM

Space Delimiters oS

UnShift On Space* | ssss®

e Protocol that provides some noise immunity for shift characters by:

e forcing the Letters set after a received Space

e sending a FIGS character after a Space when the next character is in
the Figures set

e MMTTY:
e RXUOS and TX UOS can be independently enabled or disabled

I8 RX 5% 4123 i23 599 GA Ch

UOS on |£599 123 F123 £599 Gm CA ’
UO0S on |f5%9 £123 £123 £599 CA CA f: FIGS character
UO0S on |F599 123 £123 FL99 CA Ch .

WOS off |F599 £123 123 F599 1 - I: LTRS character

WOS off | £599 123 123]  £599 1CA CA
W05 an | £59% QUWE QWE|  £599 1GA CA Garbled copy
WOS off | £59¢ 123 123|  £599 1GA CR

UoS off £59% 123 123 £599 1Ca CA

° GTW o o
GNTVERSIT ICOM




Space Delimiters sass”
UOS and a noise hit| 3323

IX RX 599 123 123 599 123 123 599 Ch Ch 599 Ca_Cn

best case W08 an | Fs99 F123 F123]7599 F123 £123 £599 CA CA £59% ca cn| f. FIGS character
W08 on | xTO0 F123 £123) 599 QUE F123 xT00 CA CA FLO9:— CA
D05 on | F599 £123 §123| 4599 £123 F123| £59% ca cn| f59% ca cn| | LTRS character
WOF off | xTO0 £123 f123)|f592 xQWE £F123 xI00 CA CAH FO9%x:i— =— X: nOise h|t
oS off £599 123 123 £59% 123 123 £59% 1CA CA £599 1Ca CA .
U0S on | xI00 QUE OWE| £599xQUE QWE| 100 1CA GA| £599 x:- CA

worst case :gg of F £599 123 123 £699 123 122 FL99 1ca CA £599 ICE (_!E Gal’bled COpy
of £|  xT100 QUE QUE| £599x0ME GUE| xT100 1CA CA| £599 x:- =

Turning on UOS for both RX and TX is the best hedge:
e Most other stations will be that way
e MMTTY default; 78% of survey respondents use MMTTY

e With only one noise hit, at least one of the important
exchange elements is received properly

[ @@w -3 o
GRMIEET com

Hyphen Delimiter?

TX RX | S99-123-123| 599-123-123| 599-ca-ca| S99-cA—ca
U0s amn £599-123-123 FG99-123-123 | £F599-1CAF-1CA| F599-1CAf-1CA f: FlGS CharaCteI’
U088 omn xTO0OAQWERQUWE £599x123-123 | xTO0A 1ICAF—1CA| F593—x:—f -1CA
UOS is defeated: U0E om | £599-123-123| #599-123-123 | £599-1CAF-1ca|Fso9-1caf-1ca| |- LTRS character
Hos off xTOOAGWERAQWE fO29x123-123 | xTOOAICAF—1CR| 523 —x:—f—1CA . B B
SO a” four cases UOE off £599-123-123 £599-123-123 | ¥599-1CAFf—1CR| £599-1CAf -1CA X. noise hlt
have identical U0S on | wTOONQUEAGWE| £599x1233-123|xT00ALCAF—1CA| FE99-w:—f-1CA
nOise results Uos off £599-123-123 £599-123-123 | £599-1CAF—1CA| £592-1CAf -1CA Garbled COpy
UOE off | xTOOAQUEAGWE| £599:4123-123 | -T00AICAF—1CA|FE90—=:—f-1CA

e Sending Hyphen instead Space “defeats” UOS and speeds up
the message slightly by eliminating the FIGS character
o However, if the first FIGS character is hit by noise, then the entire
exchange is garbled
e Space with USO enabled is a slightly better hedge

e Majority of stations use MMTTY with UOS enabled so at least
one of the important exchange elements is received

o @YUl o

14/55
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LTRS/FIGS Characters

noise immunity | ss¢

e MMTTY Double Shift may be enabled to send two
LTRS or FIGS characters instead of one

e Eliminates single noise hits on LTRS and FIGS
characters

e Small speed penalty for all transmissions

Probably not a good trade-off
(very low probability of a noise hit on just the shift character)

o (W o O
GATvERSTH s ICOM

Callsign Stacking

“Slow Down to Win” §§§
e Sailboat racing analogy:
e Pinwheel effect at mark-rounding
e Let pile-up continue 0.5-3 seconds after
getting first call sign
e Increase chance for another call sign or two
e Increase chance for QSO-phase-skip
e Apply same tactic for tail-enders ... pause
before sending TU/CQ message
o Gl o O
SAIVERSTTY s ICOM




[ X X )
The 4 Phases of a QSO 222,
(X X X ]
[ X X X ]
o O
Normal Run mode flow: Normal S&P mode flow:
— 1. CQ: Enter or F1 (CQ) — 1. Find CQ
e repeat 2. Send call: Enter or F4
° ] AGN? e repeat
2. Pile-up 3. Receive exchange
3. Send exchange: Insert or > check pre-fill, click their

(grab call sign, send exchange)

e Send fill(s) exchange

e AGN? or NR? or QTH? or NAME?

4. receive ex.cha.nge: , 4. Send exchange: Enter or F5
» check pre-fill, click their e Sendfill(s)
exchange 1. Find next CQ

e AGN? or NR? or QTH? or NAME?
—1. TU/CQ: Enter or +

(log contact, send TU/CQ)

e optionally send F7 (QRV message)

o (W o

O .
GaN ek e ICOM

i : .
Callsign Stacking .2s°
. Xy
skip 2 phases | sss8
e o
Normal Shortened
1. WPX P49X P49X CQ, or 1. (SKip CQ) <
------ *K3LR TU P49X CQ
2. K3LR K3LR K5ZD K5ZD 2. (skip pile-up) .
3. K3LR 599 2419 2419 3. K3LR TU NW |
/ K5ZD 599 2420 2420]
4. TU 599 842 842 4. TU599 1134 1134
o Gl o O
GNTVERSTT s ICOM
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g *K3LR TU P49X CQ

Callsign Stacking

tail-ender ngg.
Normal Shortened

1. WPX P49X P49X CQ, or 1. (SKip CQ) s
2. K3LR K3LR 2. (skip pile-up) ;
3. K3LR 599 2419 2419 3. K3LR TU NW |

K5ZD / K5ZD 599 2420 2420]

4. TU 599 842 842 4. TU 599 1134 1134

o GWY o

O .
GNTVERSITY e ICOM

Callsign Stacking

e Efficiently work:
e multiple callers in a pile-up, and
e tail-enders
e Calls pushed onto the stack as they arrive

e Message parameter pops call off of the stack
into the Entry window

e Eliminates 2 of 4 QSO phases, which
doubles rate

o @YY o

O .
GNIVERBITY ICOM




SO2vVv sese
2010 survey | 355"

* Almost 15% have tried SO2V

o GWY o

O .
GNTVERSITY ICOM

SO2V

1. If Assisted and running on VFO-A, then
° A<>B
e Click spot, tune, ID station, work station
e A<>B, resume running

2. Or, setup decoder windows on A and B
e Radio must have two true receivers

e Monitor both frequencies simultaneously with right/left channels
of sound card
e Right-click call from 2" RTTY window into VFO-B Entry Window
e Two ways to transmit on VFO-B:
A. A<>B, work the mult, A<>B
B. SPLIT, work the mult, SPLIT, resume running
Requires “wire-OR’d” FSK or AFSK and two transmit RTTY windows
K3/WriteLog invokes SPLIT when call is left-clicked in Sub-RX

o @YY o

o i
GMTEES Icom
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SO2V Wire-OR FSK/PTT

Radio Interface

> Radio

(microMAM, RGblater..

Of at least two transistors) r—
&L ——a&a
RS5232 cable 2 -v& m
o IS ;
ormm port A -
- “07 y VEQEE, et D
db3 connectors ol
h
M —
"Sp1r=oTR=Pin 4
15K = Data = Pin 2
™
= = T~y
Rasewill (or ather) 2 or 4 port serial 0'“.(—}:
1\. card .1\ 0:—(}_ ez, e
- - con el °3T7
FSK Comm config FSK Comm config wo s s o 3
MMTTY MMTTY oo A
\ Instance #1 Instance #2 / —r
PC
Serial Signals (K8UT) FSK/PTT Signals (WOYK)
L CRUK o)
CONTEST 23/55 IC OM
UNIVERSITY

SO2V Wire-OR FSK/PTT

UL NUE

i

AT
Serial Signals (K8UT) FSK/PTT Signals (WOYK)

° @EW o o
GNTVERSITL ICOM




SO2R sse

2010 survey | £iis

When operating as single ep in RTTY contests, do you operate SO1R or
SOZR? (ANl Participants)

88.4%

* 12% operate SO2R
* 30% of SO2R users use 2 PCs

o GYW o

O .
GNTVLRSITY ICOM

SO2R

e Eliminates SO1R RTTY boredom

e Think beyond run and S&P:
e Dueling CQs; run on two bands simultaneously
e S&P on two bands simultaneously, esp. w/Packet
e SOZ2V on one or both radios (SO4V!)

e Two networked computers:
e Eliminates PC focus swapping
e RTTY doesn’t require much typing
e Mini-keyboards ideal for RTTY
e 2 x S0O2V=S04YV for picking up mults on both run bands
e Easily extendible to SO4R
No time to watch TV or do email!
° @UW o

o i
GNNERBITL ICOM
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SO2R

M2 configuration §§

Right-sized

i ./
GNIVERSITY eyboards "> ICOM

SOZ2ZR in the NA Sprint

e Set VFOs at least 10 kHz apart on both radios

e Find a clear spot on one radio and CQ while you
tune the other radio for a station to work

e If you don't find a station to work quickly (within a
minute), find a clear frequency and duel CQ

e After a QSO swap VFOs on that radio, search for up
to a minute, then resume dueling CQ

e Don’t waste time trying to work the “couplet” ...
CQing is OK in Sprint!

o @YW e

Q .
N T ICOM




SOnR

> 2 radios

e Simplify antennalfilter band-decoding:
e Dedicate a band/antenna to the 3 (or 4") radio

e Networked PC/radio simplifies configuration

e RTTY (vs. CW or SSB) easier for operator
e PC decodes for operator

e Low tones & high tones allows two radios per ear

e Classic audio headphone mixer provides radio 1, radio
2 or both

o @ o

Q ,
CONEaT ICOM

dedicated
7 to 10 meters

o (B9 o O
ONTEST ICOM
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2012 CQ WPX RTTY T
3550 submitted logs | 33

2000

1800

1600

1400

1200

1000

Top RTTY Contesters N
CHUE

O ,
ST ICOM

L 1 f .:E.
0ogging Software se3le
0000
o O
o WriteLog (1994)
e created for RTTY (cw & SSB came later)
e WWW.rttycontesting.com web site
e N1MM Logger (2000; dedicated RTTY software designer)
e Free
o Win-Test (2003; RTTY is low priority)
All three integrate MMTTY and have similar functionality
for basic RTTY contesting.
o GTW o o .
GNTVERSITY ICOM




Logging Software

o o
WriteLog| N1MM | Win-Test
MMTTY ® ® ®
2Tone ® ® -
other decoders ® some none
Call sign acquisition ® ® ®
Contests supported ® ® fewer
Advanced RTTY ® ® none

* All three are entirely adequate for basic RTTY contesting
» Use the logger you are already familiar with for CW & SSB

° @ O

NIV ERSITY ICOM

Logging Software
WriteLog, NIMM Logger, Win-Test ceel

e 13 features compared

e Simplifying assumption: features equally weighted

e Rated0to5

e All three score ‘5’ on:
e MMTTY integration

e Stateful Enter key (ESM: Enter Sends Message)

Accelerator keys
e QRV message parameter

e Another 9 advanced RTTY features distinguish

these loggers
e UL

34/55

CONTEST
UNIVERSITY
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Logging Software .2s°

MMTTY integration | sss8

e Install free MMTTY software
e Logger integrates MMTTY

e All three loggers

e Integrated excellent encoder/decoder
o@@[ﬁ]o

O .
GNNERbTY o ICOM

= °
Logging Software 2o2°
(XX X X J
stateful Enter key | sse¢
o o
[ ) Stateful Enter key (ESM=Enter Sends Message)
e Cursor in call sign field:
1. Sends CQ if Call Sign Window empty, else
2. Sends call sign & exchange
e Cursor in exchange field:
3. Sends TU/CQ
e NI1MM Logger highlights active key(s)
e All three loggers
e Efficient keyboarding
o (@ o o _
GNTVERSTTY - ICOM
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Logging Software

accelerator keys

e Insert grabs call sign & sends exchange
e +logs QSO & sends TU/CQ

e All three loggers
e Saves keystrokes

[} O )
GNTVERSITY ICOM

Logging Software

automatic QRV :

e QRV 28079.3
e Message parameter for other radio’'s VFO

e All three loggers
e Efficient QSY, mult move or “self-spotting”

(U] O
CONTEST 38/55 I C O M"
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RTTY Contest Loggers S

Logger

40 39 23 [eNEel
o @ o

CONTEST
UNIVERSITY

39/55

relative ratings | sses

e RTTY window readability
Multiple decoders

e multiple MMTTY or 2Tone
ESM mouse ctrl & Sprint mode
SO2v

M2 SO2R configuration
Re-mapped keys

Call sign stacking

AFSK/FSK flexibility

O :
ICOM

Logging Software t
RTTY Window Readability o

N1MM Logger

U 599
KAGHH
ol K6

599

R UR
T

YT 599 2421 2421
oo

WriteLog

()
k6T T
ou 99
U 599 TR TX
SUKM T
00 WLUE 599 2423 2423
U 599
4 L
U &
C5U 599 3 3
B
U ¢ )
RU ¥ P49X ©Q
ASAL HH KENT WSUKM WMUE VANZ
RENU 599 2419 2419
U599 La LA
AU TU
W KAGH =
KoYl
woUEM =)
iR | e | T | | cui

Colored text is difficult to read, especially the dark blue
(unworked call) which has negligible contrast to black text
or black background. The dark blue cannot be changed
by the user. HOWEVER ...

o @YWo

40/55

CONTEST
UNIVERSITY

Colored highlighting has outstanding readability. The
text all remains black for maximum contrast and the
highlighting does not detract. Rather the large highlight
area around the text make it extremely easy to zero in
on the call sign of interest, especially when quickly
moving one’s eyes between multiple windows.

O :
ICOM




Logging Software s
RTTY Window Readability o

N1MM Logger WriteLog

m 353995 D11 RTTY Mode - Soundcand (MMTTY]

Colored highlighting has outstanding readability. The
text all remains black for maximum contrast and the
8 F3 L - highlighting does not detract. Rather the large highlight
—— = area around the text make it extremely easy to zero in
k" -l onthe call sign of interest, especially when quickly
= moving one’s eyes between multiple windows.

G| Abpe | | Tx |

Colored text is difficult to read, especially the dark blue

(unworked call) which has negligible contrast to black text WriteLog is unigue in having a NON-SCROLLING
or black background. The dark blue cannot be changed RTTY window, so you don’t have to chase text up
by the user. HOWEVER, there is now an option for the screen!

highlighting like WriteLog and WinTest.

GV

O ,
ST ICOM

Logging Software 5
multiple decoders §§§§'

e NI1MM Logger limited to 4 total, but has best
DXP38 support

e WriteLog has 10 additional decoders per
rcvr and the most hardware MODEMSs

e Win-Test only supports one instance of
MMTTY

e WriteLog & N1MM Logger only

e Multiple parallel decoders for marginal copy
o (Garil o

O .
O ey ICOM
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Logging Software

ESM mouse control

e Left-click enters call sign or exchange
e Right-click (ESM) sends exchange or TU/CQ

e QSOs can be worked entirely with mouse action,
except for the rare instance where a call or
exchange must be typed in

e N1MM Logger only

e Minimizes keyboarding for efficiency
o(ﬁ@[ﬂ] o

O .
GNTVERSITY o ICOM

Logging Software ses”
00000
SO2V | seee
o O
e Basic capability with two VFOs
e Advanced capability with two receivers
e Requires second receiver in radio
e Independent RTTY window for second receiver
e radio/logger SPLIT mode
e N1MM Logger & WriteLog
e Interleave S&P QSOs on Run band
e UL 0
GNIVERSTTY e ICOM




Logging Software aos®

SO2R M2 configuration| ssss

e PC & Ul per radio; networked
e Single signal interlock
e Extendible to SOnR

e Only WriteLog
e Another user preference alternative; SOnR

R CTHURS

O .
GNTVERSITY o ICOM

Logging Software ses
key re-mapping | sses

e Soft re-definition of keyboard keys

e Examples:
e Insert> "
e = - PopCallFromStack

e WriteLog provides a rich built-in function set for key
shortcuts

e WriteLog & Win-Test remap keys and functions
e N1MM Logger uses HotKeys
e Relocates keys for efficiency

o Gl o

O i
GNN BRI o ICOM
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Logging Software aose
re-mapped keys §§§§.

Push to Stack

Pop from Stack

mycall

Sprint S&P exch

Stateful Enter
-CQ

- hiscall/exch
- TU/log

Insert ...
hiscall/lexch

cl TU NOW

o @G o

Q .
CONERT ICOM

Logging Software ssie
callsign stacking §§§§'

e N1MM Logger can automatically fill stack
e WriteLog has convenient stack management
e Win-Test script can use partner stack

e All three loggers
e Doubles rate by skipping CQ & pile-up

o (B9 o O
NIt ICOM




Logging Software

callsign stacking

e N1MM Logger automatically pushes calls into the
Grab window.

e It can also explicitly push calls onto the Call Stack (like
WriteLog and Win-Test)

e There is arich list of stack functions and ESM integration
e WriteLog explicitly right-clicks calls onto the call
stack
e Win-Test requires a LUA script to push calls onto
the Partner Stack

Automatic vs. explicit pushing is personal pref.

SICTHURY o)
SNTPERBTEY - icCOM
Logging Software aose

AFSK & FSK flexibility| £522

e WriteLog has built-in AFSK & FSK
e Can be used with any supporter decoder

e N1MM relies on MODEM for AFSK or FSK
e TinyFSK & rpiFSK available

e WriteLog

e Independence from MODEM for transmit
SICTHURY O

GNTVERSITY s ICOM
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RTTY Contest Loggers e’

relative ratings | sses

Logger

e RTTY window readability

e Multiple decoders

e multiple MMTTY or 2Tone
ESM mouse ctrl & Sprint mode
So2v

M2 SO2R configuration
Re-mapped keys

Call sign stacking

e AFSK/FSK flexibility
Overall

o BT o

O .
GaN ek e ICOM

Sharing the Road 2330
RTTY sub-bands cses

e FCC rules govern, not band plans

e You have a right to use amateur frequencies!

e Respect band plans when possible

e Avoid common sub-band “claims” unless it's the only clear freq.

e Insure frequency is not in use

e You may not be able to hear or copy some modes
e There may be one-way propagation

o @YWo

O .
GNNERbIT s ICOM




RTTY Sub-Bands

e 10 meters: 28080-28100, during contests 28060-28200
e JA: 28070-28200
e 15 meters: 21080-21100, during contests 21060-21150
e JA: 21070-21150
e 20 meters: 14080-14100, during contests 14060-14140
e JA: 14070-14150
e 40 meters: 7025-7050 and 7080-7100, during contests 7025-7100
e JA:7030-7100
e EU: below 7050
e US:cangoto 7125

e 80 meters: 3580-3600, during contests 3560-3600
e JA: 3520-3575

e 160 meters(no RTTY contesting): 1800-1810
e JA:1907.5-1912.5
o (gﬁ[ﬂ] <3

O .
GNTVERSITY o ICOM

Common Frequency Claims | :;
don’t QRM! :5
e Avoid PSK-31 operations near:
e 28120, 21070-2, 14070-2, 7070 and 3580
e Avoid the NCDXF beacons:
e 28200, 21150, and 14100
e More details:
www.aabau.com/rtty/rtty-sub-bands/
o (B o O
PR EiT s ICOM
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Resources
'TXX)
XY x)
o o
e NCJRTTY Contesting columns
e Spaces vs. hyphens: Sep/Oct 2013
e Call sign stacking: Jul/Aug 2010 and Jan/Feb & Mar/Apr 2015
e SOZ2R in Sprint: May/Jun & Sep/Oct 2014
e Sub-bands: Mar/Apr 2013
e Prior CTU RTTY presentations
e 2014 CTU textbook from DXE ($19.95)
e AA5AU website: www.rttycontesting.com
e Tutorials and resources (beginner to expert)
e WriteLog/N1MM Logger and MMTTY/2Tone
e Email reflector: rtty@contesting.com
e RTTY contester networking
e Q&A
e Logging Software web sites
Logging Software Reflectors
R CTURS o)
SNIVERSTTY ICOM
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CTU Presents

Radio Contesting’s Future o
How Can You Help? ° : : ®
00000
Tim Duffy K3LR o000
o000
CTU Chairman ¢ ¢
o @l o o
Contest University Update | ::23°

oth year for Dayton CTU

Over 4000 students have now attended CTU
CTU Live Stream thanks Icom

Strategic Partnership with the NCDXF
Support the vendors that support CTU
YouTube and slide decks available on web
Look for more exciting CTU’s in the future

o @YW o

) X
CoNTEST oM
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- ( X X J
Getting the most out of CTU 2015 s:28°
°e’e
There is a note pad in your bag — how many ideas
have you written down today? You have access to
some of the finest contesters — ask questions!
e You meet lots of people during contests — try
calling “CQ” here at CTU — you just might make a
new friend.
e Everyone has a contesting story — tell yours and
listen to others.
e Commit to giving a program at your local club in
the next 12 months.
ONTES O .
GNIVERSTIL ICOM
[ ]
[ X X J
( X X )
0000
K3LR 2015 Notebook g

e Make sure you use the best coax connectors
possible.

e Always weatherproof your outdoor
connections. Moisture will cause failures.

e Check, Double Check, Re-Check

e Develop a pre contest “Proof Of
Performance” plan — KEEP NOTES!

e How many wall warts are causing RFI?

o @YW o

o
GNIERITY ICOM




What are you doing to improve | :::.,
Contesting?

Be voracious about reading contesting news.

Take an interest in helping new hams to become
involved in contests.

Maintain the radio contesting good name — do the
right thing — be a model operator.

Find a way to “give back’ to our hobby.

Set goals for your contest self improvement. Set
something achievable for you and then go hard after
your goal.

Remember as a CTU Graduate you are a winner!
o@ﬁwo

O X
T ICOM

It’'s 2359 Zulu — Are you worried | ;s:s°
about your connectors? cses
o GTW o 0 )
GNVERSTEY ICOM
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Keep the water out!

o @Ew o O
LA ICOM

See Article in
November 2012 QST cses

o @YY o

Q .
T ICOM




Having Fun with Contesting

e Be the best example of a model contest operator

e Share your contesting passion with others — help THEM put
up or fix an antenna. Please be SAFE!

e Get on the air and operate. Teach others to operate in a
contest.

e Have an open heart to all who are willing to learn —
encourage and send congratulations emails.

e Be active in your local club — not just Field Day. Join, pay
dues and contribute your time and experience!

o GWY o

O .
GamERsiTe ICOM
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Towers and Antennas

Tim Jellison W3YQ/KL7WV

www.KL7WV.com

Do it right, or don’t do it!
Follow the manufacturers’ design rules

Do your homework prior to starting your
project (budget)

Take a safety training course

Use the proper equipment
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STANDARD ANCHOR BLOCKS

Referta page 68 foranchor rod nstallation angles.

Concrete Vol.

o (Qty.#Size) [m (]
159 % Bars Top Layer

§-| (5768, Bottombayer | 13612700

133 P Biock
4070t for 3

{4) #6 Bars Top Layer
o] ) e6Rars Bettomayer | 4301270 || OerBlock
(0) Adkitional Ba Each Sicke

5) 96 Bars, Top Layer

’ o | 20PeBiock
g-0| Syt fominer |349170C | 20PREK

{4447 Bars Top Layer
ol € P o [122Pu Bock
10-] 1D B bttamer | 431270 18P Bk

5447 Bars Top Layer
1~ &) ()47 Bars, BottomLayer |84 612°0C g’;ﬁmfg}
(1) Additianal Bar, Each Sice
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Anchor Connection

GUYED TOWERS.—

GUY ANCHOR CONNECTION DETAILS




Item
Tower - AN HD60
Tower - Rohn TB3 Thrust Bearing
Tower - Mast
Tower - Shipping
Tower - Concrete Work
Tower - Crane
Tower - Labor
Rotator - M2 Orion 2800
6M Yagi - M2 6M5XHP
HF Antenna - M2 7-1030LP8
Coax - BuryFlex Wireman #103A
Rotor Cable - Wireman #306
Entrance Panels, Strap, Clamps,
Arrestors
Machinging of rotor plates
Installation of Entrance
Panels/Grounding
* Total *

Amount
$4,450
$160
$832
$250
$4,500
$420
$3,830
$1,803
$350
$2,200
$632
$376

$850
$50

$900
$21,603

omTrain’s Requirements for
" Basic Certification as an

ALUTHORIZED
CESCL/ER

at
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Finally a nice day!




2014 / 2015 Contest Radio
Performance

Rob Sherwood
NCOB

0
Is my rig good enough?

5 Sherwood Engineering

* What is important in a contest or DX pile-up
environment remains constant.

* We need Good Dynamic Range to hear weak
signals in the presence of near-by strong signals.

* You need a better receiver for CW than for SSB.
» 2014 / 2015 Contest performance observations

 How does published test data relate to
reception of weak signals?
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Contests October 2014 — February 2015

Rigs used at NCOB this past season

Flex 6700 series @ $7,500

Kenwood TS-990S @ $7,400

Apache ANAN 200D @ $4,250

Elecraft KX3 with KXPA100 amp @ $2,260
Kenwood TS-590SG @ $1,710

Rig eerrience in 2014 / 2015

Kenwood TS-990: CQWW SSB October 2014

Flex 6700: ARRL 160 CW & ARRL 10 meter contests December 2014

ANAN-200D: Stew Perry W1BB 160 CW end of December 2014

Elecraft KX3 + KXPA100: CQWW 160 CW contest January 2015

Kenwood TS-590SG: CQWW 160 SSB contest February 2015

(All rigs drove an Alpha 89 PIN Diode QSK legal limit amplifier)




Details — Kenwood TS-990S
<

Malin receiver down conversion all bands
Third-order transmit IMD excellent at -40 dB
Has a cleaner 50 volt PA

Band scope very effective

Excellent low-fatigue receive audio

RMDR is its weakest point, but should rarely
be an issue in most environments.

e Needs NB and NR firmware improvements

Details — Flex 6700
<

Fantastic band scope with amazing resolution

Clean audio, very low fatigue, minimal ringing

Tuned receiver with FlexControl

V1.38 software was a significant improvement.

| used two separate computers, one for NIMM
and SmartCAT for band data, plus second
computer to actually run SmartSDR.

With V. 1.40 software, three logging programs support focus recovery
after user adjustable time. (2 seconds default)
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Apache ANAN-200D
o

e Initially CW selectivity was terrible
e Consultation with NROV resolved the issue
e Tuning was done with a FlexControl

e Bandscope was good, though not as good as
a Flex 6700 with the default settings.

e Could not view signals too weak to copy
e | could have fixed this if I had known how.

e Focus was a major shortcoming

e Many contacts were lost due to loss of focus
e Planned fix for NIMM+ by May 15,

ANAN-200D continued

CW selectivity fixed with buffer & filter change
Initial shape factor @ 200 Hz was 4:1 !

Buffer & filter change shape factor = 1.6:1
Dual 19-inch monitors, NIMM + PowerSDR
Loss of focus was a rate Killer.

Improper keystrokes = shifts to BC band, 3
MHz, Shortwave bands, etc.

e APF excellent once selectivity corrected
e Software is open source, written in C & C#
e New NR code shipped in March
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A Note on CW Selectivitx

e Shape factor at 500 or 250 Hz = 2:1 minimum
with any modern rig

e Most DSP rigs will have a shape factor 1.5:1

e If you are tuned 1 filter bandwidth away from a
strong CW signal, you should only hear key
clicks, not a CW signal.

e That was the tip-off that something was wrong
with the 200D until the buffer setting and filter
type was set properly.

Details — Elecraft KX3
<

e Operated as CEOY/NCOB Easter Island

e Performed well in 2015 CQWW 160 CW

e QSK improved, but still had keying artifacts
e DSP provides excellent bandwidth control
e KXPA100 drove Alpha 89 to 1.5 kW

e Opposite sideband rejection is its
performance limit, being around 60 dB.

e Would be my first choice for QRP operation
compared to IC-703+ or Argonaut VI
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KX3 continued

The only problem operationally | had was large
QSYs on 160 with a narrow-band antenna.

Had to drop power to 10 watts to disable 100 watt PA
Then retune L-network to low SWR

Otherwise if | put Alpha 89 in standby, the KXPA100
would lockup on a high SWR.

10 dB preamp used during daylight hours 160, which
should be considered normal.

(Battery and charger details available on request)

Operated SSB and CW on 10 & 15 meters

Shack on Easter Island - Great Fun!




Kenwood TS-590SG

e The 590S was improved as the 590SG
e The radio is now in the top 10 on my chart

e N2IC, a top contester, has a pair of the older
TS-590S models.

e | don’t know a better bang for the buck than
this Kenwood transceiver.

e DSP selectivity is excellent and easy to use
with Hi / Low adjustments on SSB or width
on CW.

e Ergonomics are user friendly

What is the least understood Spec ?
< 1

When is the spec for noise floor significant?

Why does it rarely matter on most bands?

What is often not understood ?

Noise Floor is usually significantly lower than Band Noise.

An ITU graph published in the ARRL Handbook gives us a starting point
to relate band noise to noise floor.

This ITU data is in a 500-Hz bandwidth, just like typical noise floor data.

(Note: Noise floor is bandwidth dependent, unlike Noise Figure)
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Band Noise vs. Frequency from ARRL Handbook
<

‘ =——— Residential == =— Rural :+++++++- Quiet Rural Typical Receiver MDS ‘

=90 :::\\;

é E ) é:ﬁhh“-n.____

=100 — e

g “"H. = ‘-‘::j::-—_-__-__---h-__

i ———— _ — —— ]
120 | = — - —
_130 ...........
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HRKO131 Frequency (MHz)

Fig1 — Typical noise levels versus frequency for various environments. (Man-

made noise in a 500-Hz bandwidth, from Rec. ITU-R P.372.7, Radio Noise)

Most Radios are designed for 10 meters
(|
It is easy to assume that a -140 dBm noise floor is better
than a -130 dBm noise floor.

If band noise on 20 meters is typically -110 dBm, of what
value is a receiver noise floor that is 20 to 30 dB lower than
band noise?

Use your 6 or 10 dB attenuator on the lower bands

Band noise easily changes 10 dB depending on beam
heading.

Optimally receiver noise should be 8 to 10 dB lower than
band noise to have minimal effect on receiving weak
signals.




How does band noise vary by band?

If we take the ITU rural data as a

starting point, what is typical?

160 meters:
80 meters:
40 meters:
20 meters:
15 meters:
10 meters:

-87 dBm
-93 dBm
-101 dBm
-109 dBm
-114 dBm
-119 dBm

That's a 30+ dB difference in band noise

Measured band noise at NCOB
<

160 meters 8:00 AM MST:

160 meters 4:00 PM MST: -101 dBm
160 meters 6:30 PM MST: -91 dBm
ITU rural nominal value: -87 dBm

Beam Heading, October 2013 15 meters

0 degrees beam heading: -124 dBm
30 degrees: -124 dBm
60 degrees: -118 dBm
90 degrees: -114 dBm
120 degrees: -113 dBm
150 degrees: -114 dBm
ITU rural nominal value: -114 dBm

-105dBm January 2014
160 meter CQ
CW Contest

10 meters
-129 dBm
-123 dBm
-120 dBm
-120 dBm
-122 dBm
-122 dBm

-119 dBm
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ITU / ARRL Data is generally correct

e Those numbers = starting point for a rural QTH
e On a give day can be +/- 10 dB differences

e CQWW SSB 2014 my 10 meter noise floor was
10 dB lower than the ITU value, pointed West
between 3 and 5 PM local time while working
ZL, VK & JAs.

e (5 element monoband yagi @ 65 feet)

e 80 M mid-day band noise measured -120 dBm
e Urban QTH with RFI noise, all bets are off.

e How’s your neighbor’s Plasma TV ?

Typical receiver noise floor values

e Rig Preamp OFF Preamp ON
e Prolll  -132dBm -140 dBm
e TS-990 -127 dBm -138 dBm
e K3 -130 dBm -138 dBm

e ITU night-time band noise on 40 meters is
around -100 dBm, while typical receiver
noise floor is -130 dBm, or 30 dB lower with
the preamp OFF !




What does all this imply?
N

e For most radios: Up-conversion / down-conversion

e On the lower bands at night, attenuation is often
appropriate.

e There is no point in band noise reading upscale on
your S meter.

e A preamp is usually NOT needed on 20 meters.

e A preamp would never be needed on 40 meters and
below, assuming the transmit antenna is used on
receive.

Preamg on 160 or 80 meters OK?

e Many rigs today have an RX input for a
receive only antenna.

e A Beverage or a small loop would usually
have a head amp, at least for impedance
matching. (Maybe just a transformer)

e A preamp for a receive-only antenna may
well be appropriate on the low bands.

e Use common sense for special cases.
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Where do these examples not apply?

e Direct sampling radios are very different
e Examples of direct sampling radios:

e Perseus receiver (CW Skimmer)
e Apache ANAN-100D & ANAN-200D
e Flex 6300, 6500 or 6700

e The overload point of the Flex is much higher, and
the noise floor is also much higher, with the preamp
OFF.

e Apache is different in that it has a preamp in the
circuit all the time, plus a variable attenuator.

Some comparison data
o

Rig Noise Floor Preamp Off / On Noise Figure Preamp Off / On
Icom Pro lll -132 dBm / -140 dBm 12 dB/4 dB
Elecraft K3 -130 dBm/ -138 dBm 14 dB /6 dB
Kenwood 990S -127 dBm/-138 dBm 17dB /6 dB

Flex 6700 -118 dBm /-132 dBm 26 dB /12 dB

For classic radios with normal mixers (up-conversion or down-conversion)
attenuation is often helpful in potential overload conditions (contests /
DX pile-ups) on 40 meters and below. Possibly even on 20 meters.

For direct sampling radios, particularly the Flex 6000 series, attenuation
would rarely be needed, but a preamp would be useful on 15 meters
and up.
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How do we chose a new transceiver?
c

e On most bands receivers are too sensitive.

e Make the most of the radio’s dynamic range by
properly using the attenuator and using the preamp
only when necessary.

e Published dynamic range can be misleading,
depending on how it is measured. Read the fine
print, as | discussed in past years.

Look at RMDR, as this typically dominates.
(RMDR* = Reciprocal Mixing Dynamic Range)
[*QST April 2012 for sidebar — Bob Allison]

It is a numbers game today!

Evaluation in contest conditions is critical.

A lab setup can never approximate CQ WW !

Speaking of RMDR - It means what ?
oo

e Most of the time phase noise (reciprocal
mixing dynamic range) isn’'t a problem.

e Poor RMDR likely implies bad transmitted
broadband noise, too.

e When does it likely really matter?

e Field Day

e Multi-Multi contest stations

e You have a nearby neighboring ham within a
few miles of you.
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Example of transmitted phase noise hell

e There are two hams in Boulder, CO that are
5 miles apart.

e Ham A never bothered Ham B with his Yaesu
FT-1000 MP

e New FTdx-3000, Ham A wipes out the whole
15 meter band with S9 broadband noise at
Ham B’s QTH

e We need to be a good neighbor, be it from a
wide SSB signal, terrible key clicks on CW or
poor transmitted phase noise.

RMDR can be the limit instead of DR3

e My web site’s the top 4 radios are
outstanding from an RMDR standpoint.

e Flex 6700, Elecraft K3 & KX3, PT-8000A

e The new Elecraft K3 synthesizer board can
upgrade any K3 to outstanding phase noise /
RMDR performance

e For under $200 you can be state-of-the-art

o (Part # KSYN3A)




Passive IMD in Roofing Filters

e While testing the K3’s new synthesizer, six
roofing filters were tested for their effect on
dynamic range.

e Some variation is expected, but there was
significant variation with the 5-pole filters.

e This warrants further investigation.

e Roofing filter passive IMD has been observed
with all “Down Conversion Radios”.

e This has become the limit in the numbers race.

How to coge on noisx bands

e Set the RF GAIN so punching in 6 dB
attenuation definitely drops the band noise.

e If the band noise between words is as loud
as a weak but Q5 signal, this adds to fatigue.

e |f your receiver has hiss or hum in your
phones, consider plugging your phones into
a speaker that has high-pass and low-pass
filters.

e Examples: Icom SP-20, SP-23 or SP-34
e Yaesu SP-2000 or Kenwood SP-990
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Transmit IMD Needs to be improved

e Receivers have improved dramatically over
the past 10 years, but rarely so transmitters.

e AIOL had complaints of being broad.

e Comparing rig A & amp A to rig B and amp B
e Desired sideband was S9 +15 dB

e Opposite sideband with “A” combo = S8

e Opposite sideband with “B” combo = S2

e “A” combo is current rig & solid-state amp

e “B” combo is 30 year old rig & 2x3CX800A7s

Transmit Intermodulation IC-7410

e White noise fed into mic jack to approximate
speech using IC-7410.

e (This is a typical example, not just this rig.)

e Look at the “shoulders” of IMD close-in to the
transmit passband.

e If this station is 3 kHz away and is strong,
hearing a weak signal will be difficult.




Noise source = GR 1381, 5-kHz -3 dB BW

lcom IC-7410 Class AB, White Noise

-5.0 dBm OFFSET -5 060.0 Hz
gEFdB/DIV RANGE -5.0 dBnm -60:6 dB

CéHTER 14 SPAN 20 000.0 Kz
=B ST 54.2 SEC

Reception limits on SSB may be the other guy

On SSB, adjacent-channel splatter is usually worse
than the dynamic range of the receiver.

Today’s 13.8 volt PAs are significantly worse from a
transmitted IMD standpoint than tube PA circa 1962
(Collins 32S-3).

Why are rigs today, that will never be used mobile,
still running on 13.8 volts?

With today’s LDMOS FETSs, 50 volt PA s should be the
norm.
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-36 dB 3" Order, -60 dB 7t Order

Collins 325-3 on 20 meters @ 100 W

REF -20.0 dBm OFFSET -1 880. 0 Hz
10 4B/DIV RANGE -25.0 dBn ~-36:5

|
I |
M.U U’l

CENTER 252 470.0 Hz SPAN 40 GDD-D Hz
RBH 00 Hz UBH 30 Hz 8T 37. EC

.If

REF -25.0 dBnm OFFSET 1 880.0 Hz
10 4B/DIV RANGE -25.0 dBm -29.2 dB

"\ ' I
MNMHH JMMML

CENTER 44 2041 00 Hz SPAN 40 000-0 Hz
EEW 4100 Hz YBW 100 H=z ST 12.6 SEC
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Will zou ﬁa¥ more for a cleaner signal ?

We need help from our OEMSs to clean up the bands

Will you spend $100 to $200 more for a cleaner SSB signal?
Pre-distortion could help even a 13.8 volt PA

Apache offers that now, though setup is complex

A cleaner rig is only useful if the operator doesn’t over drive
his linear into clipping. Who me splatter?

Every ham should have a scope or a real peak reading
wattmeter if you run a linear amplifier.

PURESIGNAL RESULTS  Mike, N1JEZ

Pre-Distortion results with RF sampler at output of Acom linear amp

.
ANAN-100 ACOM-1006

3 order -52 dBc
5% order -63 dBc

Spectrum Analyzer Data -
FRoNIme 4 (JI6/2014 12:3324 P oo

- ] IMD3 -52.69 dBc
IMD5 -63.48 dBc

m 58 1480 5044 50 A4
onler Frea: §0.140 000 MHz s

st Deita

:tﬂ“ F{b\m{f.\“ﬂlﬂﬁﬂ’/\gﬂmﬂ }L‘;a’cﬂ“f\ ; kJ E}Wf \H’aﬁ\“-[ \f}mmtsaﬂ[l :jlf

— I B

*Copyright ©2014 Warren Pratt, NROV
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Tones are 700 Hz and 1800 Hz

Icom IC-781 Classic 2-Tone Test 3™ order -28 dB

REF 5.0 dBwm OFFSET 14 080.0 H=z

10 4BADIVY RANGE 5.0 dBnm -28.6 dB

CENTER 14 201 000.0 Hz SPAN 20 000.0 H=z
RBW 300 Hz VBW 10 Hz ST 42.0 SEC

GR 1381 BW=5kHz @ -3 dB

IC-781 White Noise Intermodulation Occupied Bandwidth

REF 5.0 dBam OFFSET 1 860.0 Hz
10 d4B/DIV RANGE 5.0 dBm -28.3 dB

CENTER 14 2041 000.0 Hz SPAN 20 000.0 Hz
RBW 300 Hz YBW 10 H=z ST 42.0 SEC




How Wide Is Your Signal ?

Comparison 2-Tone vs. Noise Intermodulation Bandwidth

REF 5.0 dBm OFFSET 1 860.0 Hz
10 dB/DIV RANGE 3.0 dBnm -28.3 dB

1) f
mmﬁhlwww ku;ﬁlw JM\,

CENTER 14 201 000.0 Hz SPAN 20 000-0 Hz
RBW 300 Hz VBW 10 Hz ST 42.0 SEC

Broad signals Also Exist on CW
o

e The following slide shows the difference
between a rise time of 3 milliseconds vs. 10
milliseconds.

e There is a 20 dB difference in the strength of
the key clicks 700 Hz removed from the
transmitting station.

e (Transmitter was a Ten-Tec Omni-VII that
has a menu to adjust the rise time.)
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Many rigs are much faster than 3 msec

Spectrum of CW Signal on HP 3585A Analyzer
<G

Comparison of 3 msec vs 10 msec rise time

REF -20.0 dBnm MARKER 14 199 98%-0 Hz
10 d4dB/D1IY RANGE -20.0 dBm -26.7 dBm

ENTER 14 200 000.0 Hz SPAN 5_000-0 Hz
" REW 10 Hz VYBH 3 Hz ST 117 SEC

Bad choices in the menus of manx rigs

Many rigs today offer user adjustable rise times for CW
operation.

The choices are often way too fast.
Typical choices: 1, 2, 4 & 6 milliseconds

| tested a $7000+ rig with a 1.5 millisecond rise time that
was 4.8 kHz wide at -60 dB.

Anything faster than 4 milliseconds will to too broad.

Again: Be A Good Neighbor!




Choices today on rig selection
T

e We have rigs from $1000 to $14,500 for sale.
e Many do well in contest conditions.

e It is hard to evaluate on-air performance from
some of the published data.

e Many aspects of a radio affect contest scores

e In the end, hopefully you enjoy using your
rig on the air!

http://www.NCOB.com

Sherwood Engineering

Videos from past CTU presentations

CTU 2013 & 2014 (Select desired year)
http://www.contestuniversity.com/main/page videos.html

CTU 2011
http://www.pvrc.org/webinar/radioperformance.wmv
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Contest 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 QSQO'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

8-circle

A circular array of eight vertical antennas arranged in a square that is electronically steered in a manner
similar to the 4-square array, with greater gain and front-to-back, as well as more selectable directions.
When these arrays are used as receive arrays they often use very simple ground systems and use base-
mounted preamps.

Categories: station hardware

See Also: Receive antennas

ADIF
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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 Cabirillo.

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:

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:
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Bandpass filter

A tuned circuit which can be inserted into an RF line to attenuate signals above and below the design
frequency. Bandpass filters are used in many multi-op and SO2R stations to reduce harmonics as other
emissions from local transmitters on adjacent bands, which is important when trying to receive weak
signals during times when transmitting on other bands.

Categories: operating software/hardware
See Also: stubs, SO2R

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

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:
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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

Ck

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:

The CW abbreviation of “check,” a part of the ARRL SS exchange.
Categories: contest specific concept
See Also:  Check, Exchange

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 NO9RV 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:  Multi, 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 WIXT card) or even a standalone box.

Categories: operating software/hardware
See Also:
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Diversity Reception

Receiver diversity occurs when on uses two receivers tuned to the identical frequency but employing
different antennas. Ideally the antennas could have different polarization, different heights, or have some
other distinguishing characteristics. Diversity reception can be mixed in both ears, or fed to each ear
separately. Particularly on the low bands, diversity reception can mitigate the effect of deep QSB that is
often present in low band propagation. Many radios now contain multiple independent receivers and
support diversity reception.

Categories: station 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:

ESM
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:
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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:

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:
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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

K3

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:

A popular HF transceiver available from Elecraft that is used by many contesters.
Categories: station hardware
See Also:

LCR
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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 (CW abbreviation LP)

M2

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, short path, skew path

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

MM

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:

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
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Moving Multipliers (aka Passing 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

Multipliers (aka Mults)

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 multipliers — 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:

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:
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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
NIRV.
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

Partner Mode

Partner mode is a contest software configuration available on many packages that is designed to make
effective use of multiple operators listening to the run frequency (for multi-op categories) to pick calls out
of a pileup faster and more efficiently. In partner mode a second operator can type in calls he/she hears
which then appear as selections on the control operator’s display. Partner mode can be effective either in
situations where pileups are present, or when signals are weak and receiver antenna diversity is available.
Categories: operating technique, operating software/hardware,

See Also: MS, M2, MM, diversity reception
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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:

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

Poin
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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 behavior.

Categories:  operating technigue, operating software/hardware, ethics
See Also:

t 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:

Precedence (CW abbreviation 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

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 3DAO. 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
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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

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, 8-circle, diversity reception

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 and DX rules are still evolving on the validity of this
configuration. Most seem to allow remote operation as long as the transmitters and antennas are in a single
physical location.

Categories: station hardware, ethics
See Also:

Repeat CQ
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Auto-repeat of a CQ message, with a user-specified delay. Repeat CQing can be useful when the band is
only marginally open and the operator wants to dedicate more concentration to the second radio (in SO2R).
Repeat CQing is cancelled in most software packages when a key is pressed.

Categories: operating technique, operating software/hardware,
See Also:  SOZ2R, duel-CQ



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

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
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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

SCP (aka Super Check or Super Check Partial)

This refers to the process of checking a call sign (or a partial call sign) that a user has typed into the entry
screen of a contest program against a database of calls. The database typically consists of call signs already
worked in the contest as well as an externally generated database of (supposedly) known good calls that are
active in contests. SCP is an extremely valuable tool that can help a user guess or verify that a call he/she is
entering is correct or incorrect. An SCP window will show U+1 calls, and if wildcard characters are used in
the middle of a call sign it can suggest potential call signs that “fit” what is heard. SCP should be used with
care, as logging what is actually heard is always preferable to database “guesses.”

Categories:  operating technique, contest software, ethics
See Also: Unique+1, Partial

Section (CW abbreviation Sec)

A section is the geographical area defined by the ARRL as well as the RAC (Radio Amateurs of Canada)
for their respective field organizations. For some states this is the same as the state (e.g., Montana), but
larger entities (e.g., New York or California) are divided, resulting in more sections than states. The same is
true for RAC, except that RAC sections sometimes represent a combinations of smaller
provinces/territories as well. Sections count as multipliers for some ARRL contests. Currently there are 83
possible sections.

Categories:  contest specific concept
See Also: Mult

Serial Number (CW abbreviation NR)

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

Sherwood Receiver Comparison
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The long-running publication of receiver performance information produced and reported by well known
receiver guru Rob Sherwood. These measurements can be very important in assessing the value and utility
of any given receiver. The measurements are particularly important to contesters, since we often operate in
environments that present significant challenges to receiver front ends.

Categories:  general, contest software/hardware

See Also:



Short Path (CW abbreviation SP)

The propagation path which follows the great circle heading between two stations, in the direction of the
shortest distance. Short path propagation can be thought of as “normal” propagation, and the phrase is
usually used to distinguish it from the more unusual situations where signals propagate long path or skew
path.

Categories: general, operating technigue
See Also:  gray line, skew path, long path

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:

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: : short path, long path

Skimmer

A 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. It has recently
been enhanced to perform the same function with RTTY signals.

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

303



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

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

So2v

Single operator two VFO. This describes the increasingly common technique of using the second VFO of a
single radio, usually on the same frequency band as the run frequency, to line up new stations or multipliers
and to instantly QSY to interleave QSOs during the main run. Recent advances in contest software, often in
conjunction with data arriving from Skimmer spots or other spotting assistance, can make this a powerful
technique for adding to your score. Note that use of spots put the operator using this (or any other)
technique into the Assisted category in many contests.

Categories:  operating classification, operating technique,
See Also:  SO2R

SOA
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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:

SOou

Single operator unlimited is used interchangeably with single operator assisted as described above.
Unfortunately, both terms "unlimited" and "assisted" have connotations (especially when translated form
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:
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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

Stacked call signs
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Some contest software has the ability to load call signs of stations calling into a “stack,” or queue, which
can be quickly selected to call the next station instead of calling “QRZ” at the end of a QSO. This
technique is extremely effective for RTTY contests, where multiple decoders may be used and can harvest
callers even when the operator’s attention is on something else. In a stacked call sign situation, instead of
saying (or sending) “QRZ” and going back to the pile at the end of a QSO during a run, the running station
may instead say “Now N9RV 59914” to initiate the next QSO immediately, where N9RV was recorded in
the call sign stack.

Categories: operating technique, operating software/hardware,
See Also:  run



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

Stubs

Coax stubs are segments of coax cable which are inserted into an RF transmission line to attenuate
harmonics or other unwanted emissions. They are an alternative (or addition) to bandpass filters. Simple
stubs are either terminated in a short or left open, and are generally cut to either ¥4 or %2 wave length. More
complex stubs are cut to other fraction.

Categories: operating software/hardware
See Also:  bandpass filter

Super check
Super check is another term for super check partial (SCP), 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:

Triplexer

An engineered system of filters which allows a single, multi-band antenna (e.g., a tribander or similar
resonant antenna) to be used simultaneously by up to three different transmitter/receivers. This can be
useful in either a multi-transmitter or a SO2R environment when such sharing is useful. They can be
constructed or purchased from commercial vendors.

Categories:  station hardware
See Also:  SO2R

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:
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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 NORV 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

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:

WWROOF

Yagi
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The World Wide Radio Operators Foundation is an independent organization committed to supporting
radio contesting worldwide.

Categories:  general
See Also:

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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