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Presentations 
 
Urban RFI and Ham Radio 
by Ken Wyatt WA6TTY (from Woodland Park, Colorado) 
 

Presentation Abstract: 
 
Urban RFI sources have dramatically increased to the point where it’s an issue for most HF and 
even VHF operators. We’ll discuss the sources of this noise in more detail, but it’s largely due to 
switch-mode power supplies, lighting, appliances, and other equipment powered from the 
small power supply modules. This noise is easy to see on waterfall displays; especially if it’s due 
to SMPS, where you can observe equally spaced harmonics of the switching frequency. We’ll 
also discuss some mitigations and ways to track down the sources. 
 
Speaker Bio:  
 
Kenneth Wyatt WA6TTY is principal consultant of Wyatt Technical Services LLC, as well as past 
senior technical editor for Interference Technology Magazine (2016 to 2018). He is based in 
Colorado and has worked in the field of EMC engineering for over 30 years with a specialty in 
EMI troubleshooting and pre-compliance testing. He trains and speaks internationally, is widely 
published, and is the co-author of the popular EMI Troubleshooting Cookbook for Product 
Designers and EMC Troubleshooting Trilogy (Vols 1-3). All are available through Amazon. He 
may be contacted through his web site (www.emc-seminars.com). 
 
 

NTSGW: A Winlink to BPQ Gateway Development Project 
by Willem Schreuder ACØKQ (from Evergreen, Colorado) 
 

Presentation Abstract: 
 
The Winlink Express program provides templates to send NTS/RRI Radiograms.  The NTSGW 
program is a gateway to retrieve these radiograms from Winlink and enter it into the NTS 
Digital system.  This is normally a task that a program such as BPQ could do itself, if it was not 
for the fact that the template uses a Liaison Station name such as RRI-REGION12 which is not a 
valid call sign for BPQ or AX25. This presentation describes how Willem reverse engineered the 
Winlink Telnet connection to retrieve the radiograms from Winlink and automated the process 
of forwarding the traffic within the NTS Digital system. 
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Speaker Bio: 
 
Willem Schreuder ACØKQ has been a ham for 46 years.  His main interest within amateur radio 
is building hardware and software, and Willem serves as Director for Continuing Education 
within Rocky Mountain Ham Radio. 

 
Arducon: An Open-Source ARDF Transmitter Controller 
by Jerry Boyd, W8WFK (Albuquerque, New Mexico) and Charles Scharlau, NZØI 
(Cary, North Carolina) 
 

Presentation Abstract: 
 
Arducon is a flexible Arduino-based amateur radio direction finding (ARDF) controller that can 
turn any VHF handheld HT into a championship-grade AM transmitter without modifying the 
HT. FM is also supported for non-national championship fox hunts. The objective of this project 
was to solve one of the equipment problems for conducting international style ARDF 
championships and practice sessions within the United States. The US National ARDF 
Championships uses AM for the classic VHF events. This development project allows members 
of Team USA to compete using the same transmission formats that they will encounter at ARDF 
competitions around the world. This presentation will highlight the features of hardware and 
software that make up Arducon. 
 
Speaker Bio:  
 
Jerry Boyd WB8WFK has been an active pioneer in the development of radio direction finding 
(RDF) equipment and techniques. He has experience in direction finding (DFing) ranging from 
VLF all the way to the 5-GHz microwave bands. Jerry has represented the United States by 
attending three Amateur Radio Directing Finding (ARDF) championships as a member of the 
USA ARDF team. He has designed custom RDF receivers and directional antennas for both ARDF 
competitions as well as searches for locating downed aircraft using Emergency Location 
Transmitters (ELTs). RDF gear is also used to locate man-made and natural interference to 
government, commercial, or amateur radio services. To help others sharpen their skills, Jerry 
has designed ARDF transmitters using FPGA-based software defined radio (SDR) designs, as well 
as simple continuous wave (CW) transmitters. Jerry currently holds an Extra Class license, has 
worked professionally in the electronics industry for over 41 years, and has three patents. Jerry 
also serves as ARRL’s Amateur Radio Direction Finding co-coordinator with Charles Scharlau 
NZØI. 
 
Charles E. Scharlau NZØI received his first Amateur Radio license in 1974 as WN5MIY, and 
currently serves as ARRL Amateur Radio Direction Finding co-coordinator with Jerry Boyd 
WB8WFK. He has been active in Amateur Radio Direction Finding for over two decades. His 
primary ARDF goals are to develop domestic sources of quality ARDF equipment and establish a 
curriculum for teaching the sport to American youth. Charles spent 26 years working in both 
hardware and software positions in aerospace, commercial aviation, maritime, and cellular 
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communications industries. He holds a BS Physics Degree from the University of Arkansas at 
Fayetteville, and an MSEE Degree from the University of Colorado at Boulder. 

 
Analysis of Complex Ionospherically Induced Doppler Shifts on HF Skywave 
Signals 
by Steve Cerwin WA5FRF (from Mico, Texas) 
 

Presentation Abstract: 
 
Standard time and frequency station WWV transmits with a frequency accuracy better than 
one part in 10 billion, or less than 0.001 Hz out of 10 MHz. Yet strange and fascinating behavior 
can be observed if precision on-the-air frequency measurements are made on WWV over an HF 
skywave path.  The apparent frequency does not remain constant but varies according to 
changes in solar radiation. These frequency variations are caused by the ionosphere itself and 
often are Doppler shifts caused by a changing effective path length. For example, the frequency 
swings upwards in the morning when the sun comes up to create descending ionization and 
downwards in the evening when the sun goes down to produce ascending ionization. These 
Doppler shifts are small - less than 1 or 2 Hz out of 5 MHz but still orders of magnitude more 
than the known station accuracy. Their analyses can give insights into ionospheric 
phenomenology, especially when combined with Time of Flight measurements. Of particular 
interest in this paper is mode splitting observed on 2.5 MHz and 5 MHz WWV carriers in the 
morning. Mode splitting occurs when the Doppler signature on a spectrogram splits from a 
single frequency track into multiple tracks that can exhibit an overtone relationship and that 
can suddenly manifest and disappear over the course of a few hours. Other changes in solar 
radiation such as passage of an eclipse shadow or solar flares produce similar results. This paper 
presents data from experimental and analytical techniques specifically designed to probe and 
understand these effects. The data supports the premise that Doppler shifts and mode splitting 
can arise from the different path length velocities associated with simultaneous propagation of 
single and multiple hop propagation from the E and F ionospheric layers during times of 
changing solar radiation. 
 
Speaker Bio:  
 
Steve Cerwin is an experimental physicist with a broad background in radio and electronics. He 
became interested in ham radio at age 12 and was licensed in 1963 as WA5FRF. He is a retired 
Institute Scientist from Southwest Research Institute where he designed custom electronic 
instrumentation and antenna systems for 38 years. While at the Institute he also taught 
Advanced Electronic Design and the associated lab at St. Mary's University as an evening course 
for 15 years. Since 2019 he has been involved with HamSCI doing research on HF ionospheric 
research and has published several papers on the subject. Steve is still a Technical Advisor for 
SWRI, has his own consulting firm designing custom antennas and RF instrumentation, and 
teaches week-long, hands-on antenna courses several times a year. He is the author of the 
book Radio Propagation and Antennas published in May of 2019. Besides ham radio, Steve 
enjoys scuba diving and flying both RC and full-scale aircraft. 
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SOAR: Satellite Optimized Amateur Radio 
by Mark Smith N6MTS (from Arroyo Grande, California) 
 

Presentation Abstract: 
 

Operating FM amateur radio satellites is within reach of most hams, but there is a bit of 
hacking-together of equipment involved to do it easily. There hasn't been any convenient, 
single appliance one could buy that is optimized for operating satellites.  Here, I discuss what 
features such a device would have, and present an ongoing development project: SOAR 
(Satellite Optimized Amateur Radio). 
 
Speaker Bio:  
 
Mark "Smitty Halibut" Smith N6MTS has been a ham since 1992, active in the Making and 
Problem Solving aspects of Ham Radio. He's a sometimes-host of the Ham Radio Workbench 
Podcast, and has his own YouTube channel. He recently left his long-time career in IT to start 
Halibut Electronics: designing, building, and selling amateur radio, and audiophile, electronics 
products. Find him on Twitter at https://twitter.com/SmittyHalibut 

 
 
Expansion of 5-GHz Microwave across Colorado, New Mexico, and into Texas 
by Brian Mileshosky N5ZGT (from Albuquerque, New Mexico) 
 

Presentation Abstract: 
 
Rocky Mountain Ham Radio was recently awarded a substantial financial grant from Amateur 
Radio Digital Communications (ARDC) in the fall of 2021 to expand its multi-state 5 GHz 
microwave network; expand IP-linkable repeater coverage at key mountaintop locations along 
RMHAM’s microwave network; upgrade its Colorado-based communication trailer which is 
leveraged for general, public service, and emergency applications; and develop a similar 
communications trailer for use in New Mexico.  This presentation describes the scope and 
vision of this ambitious multi-state technical project, identifies opportunities for interested 
hams to get involved, as well as partnership opportunities with amateur radio clubs. 
 
RHMAM’s microwave network is an infrastructure on which partnering amateur radio clubs and 
groups can access to enable or expand their repeater and Part 97 appropriate applications.  It 
presently spans Albuquerque, New Mexico north to the Colorado-Wyoming border, and along I-
70 west of Denver to Grand Junction, Colorado.  The network operates on Part 97 amateur 
radio spectrum and provides 50-100+ Mbit of bandwidth along a given span, depending on 
distance. Though no commercial internet is required for the network to function, RMHAM does 
have commercial internet taps at several locations along the network for automatic failover to 
ensure reliable operation if a microwave span is temporarily degraded or lost.  RMHAM’s 
network is managed and monitored 24x7x365 by a dedicated network operations team along 
with a suite of tools including two dual-redundant RADIUS and DNS servers, DevDB, Observium, 



 
 

5 

Smokeping, and Telegram.  Over a dozen amateur radio organizations across Colorado and New 
Mexico, freely leverage this infrastructure to enable their own repeater and IP capabilities – 
including DMR, D-Star, All-Star, Fusion, APRS, IP cameras, etc. – that would otherwise be 
difficult or prohibitively expensive to achieve.   

 
Speaker Bio:  
 
Brian Mileshoky N5ZGT was first licensed in 1992 when he was 12 years old.  As time permits he 
enjoys activities including DXing, contesting, and experimenting with emerging technologies. 
Brian a life member of ARRL, and served the League as a board member and officer (Vice 
Director, Director, Vice President) for 13 years. In January 2022 Brian joined Amateur Radio 
Digital Communications (ARDC) to serve on its Grants Advisory Committee after wrapping up a 
10 year tenure as director, grant committee chairman, and officer within the ARRL Foundation. 
Brian organizes the annual New Mexico QSO Party, is president of Rocky Mountain Ham Radio-
New Mexico and is trustee of W5MPZ, callsign of Sandia National Laboratories Amateur Radio 
Club, first chartered in 1947 and affiliated with ARRL in 1949.  Brian holds a BSEE from the 
University of New Mexico and MSEE from Georgia Tech. 

 


