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Automatic dependent surveillance 

broadcast 
Last month, I wrote about using APRS tracking on a cross-country road trip.  The concept is 

simple: transmit a digital beacon signal with GPS position and speed data attached to the data 

packet.  Amateur Radio operators worldwide have receivers listening to 144.39 MHz that ei-

ther repeat the data packet or send the data to the internet for disbursement to various websites 

such as APRS.fi. 

   Similar systems are able to track ships, trucks and aircraft (as well as people trackers).  For 

this month, I will discuss air traffic tracking with a system called ADS-B (Automatic depend-

ent surveillance-broadcast). This system is “dependent” on an aircraft’s navigation equipment 

including GPS, altimeter (altitude), Speed, Direction and other operational information.  The 

system is “automatic” since it does not require any input from the pilot or crew for opera-

tion.  Not only does the signal help Air Traffic Controllers, but aircraft with ADS-B receivers 

can display nearby aircraft on cockpit screens.   

   These units can operate on either 978 MHz or 1090 MHz.  There is a wealth of information 

available on the internet that de-

scribes these units, their capabilities, 

and new rules about their use.  The 

reader is referred to those sources for 

more technical information. 

  There are several websites and even 

smartphone apps that present this data as moving aircraft on a map.  My 

ham station in Rutland included an ADS-B receiver that fed data to 

FlightRadar24.com (FR24).  Non-governmental receivers all over the world 

have allow FR24 to compile the data and push it out to anyone with a com-

puter or phone and then track aircraft in real time.  (Aircraft owners can 

make special requests 

for their data to be 

blocked).   

   When  my tower was 

taken down, I transferred the FR24 receiver to my work location as an interim 

solution.  Below is the receiver showing reception of the aircraft signal as well 

as a lock on at least 4 GPS satellites.  This receiver has been assigned the name 

KRUT2. 

When it was time to leave Rutland, the CAP (Civil air Patrol)  at Rutland Air-

port agreed to take over the operation of the receiver.  Fellow Amateurs Gerry 

(WY2Y) and Calvin (W1CLG) were able to place the antenna in a favorable 

location on the CAP building.   

The advantage to the location at the Rutland airport is the ability to track the 

planes on the ground while taxiing. In addition, there is a very good 360 degree 

view with the biggest limitation to the East (Green Mountains) particularly 

Northeast of the airport: Killington, Pico and the ridges close to Rutland.  You 

can see from the plot on the right that the receiver has been able to pick up air-

craft (probably at very high altitude) as far away as Long Island.   
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June July 2020 GMWS ARES NET CONTROL SCHEDULE: 
The GMWS ARES Net is held Monday evenings starting at 7:30 PM on the 147.045 repeater (+/- 
600 kHz, PL=100Hz). Please check the schedule to see if a given net is for training, or “rag chew.” 

Note you can also find the complete ARES Net Control Schedule on the GMWS web site at  
www.gmws.net., use the ARES link in the “Upcoming Events and Amateur News” section of the 
home page. It is possible that the schedule will change, so check the web site often for updates. 

 

  

JUL 6 Calvin W1CLG RC 

JUL13 Zach K1ZK TR 

JUL 20   

JUL 27   

AUG 3   

   Happy Summer! I hope this COVID-19 stuff has not 

kept everyone down too much! Hopefully things will start 

getting back to some sort of new "normal" here soon and we can become a little more so-

cial in person. Of course as hams this isolation might be a normal way of life haha! We are 

currently evaluating several options for field day! If you have not answered the form I emailed out please 

do so, or email me if you have any questions or comments. I want to try to find something that is a mix of 

safe, yet still fun and equitable for the club. I also want to mention that anyone who plans on operating from 

home and needs help submitting to the ARRL for field day to let me know and I will gladly help them with 

the submission! Have fun, stay safe, wash your hands and wear a mask when out in public! Hopefully this 

won't last too much longer! 

73 

N1BBQ... 

Forest Immel  

 

Prez-Sez 

Forest N1BBQ 

JUNE 2020 

ATT ALL NC OPERATORS: Please email a list of your check in’s Callsign & Name 

to:  

JUN 01 Ann Mary AB1CH TR 

JUN 08 Calvin W1CLG RC 

JUN 15  Zach K1ZK TR 

JUN 22 Steve W1SFR RC 

JUN 29 Ann Mary AB1CH TR 

Please note the NC positions start-

ing July 20 through Aug 3 are 

blank. This is how far my schedule 

took me and with the current situa-

tion and summer vacations it is 

just a very difficult call to make 

with vacations and other commit-

ments. So waiting on direction 

from club officials I will leave this 

space. If you  would like to take up 

the cause, pre-ambles are available 

for the asking. Please feel free to 

jump in if the start of the NET is 

late or if you have spoken to For-

est ED: AB1CH 
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TEN YEARS AGO AT GMWS  

      I’ve been part of GMWS long enough to find my Ten Years Ago as written ten years ago.  Feedback has 

been minimal.  Deb Clark Woodbridge NN1C – SK as editor of KK asked me to do this way back.  Different 

people are coming along.  Time for them to carry on in their way. 

     Mitch Stern W1SJ (RANV) offered weekend license classes for a fee.  It’s part of how Mitch earns a  living.  I sat next to our 

grand daughter and near Paul Gayett AA1SU, now our ARRL District Manager.  There were 6 Freemans in the directory at one 

time.  It was part of home schooling.   

     Our engineer son (Eric N1SRC) left IBM in about 2001, now works from home for Micron Tech near Boise, Idaho, and, with 

his wife Kristin AA1SK, is very active in Civil Air Patrol.  He is the CAP communications director for Idaho.  Their radio room 

hosts nightly nation wide nets on HF.  CAP radio is, well, different.  Since I don’t “need to know”, I don’t know. 

     GMWS once had a tower up behind the Red Cross building and a nice EOC upstairs there.  For us, that’s gone now.   Family 

talks over the last year or two have led now to N1SRC digging the 150 cu. ft., 6 ft. deep hole as the concrete-filled hole for a 

hinged, 60-foot Rohn tower.  Wind is a big factor there. 

     My thanks to W1SJ for my own start.  At GMWS we are fortunate to have our strong tradition of the annual licensing class 

with several GMWS members combining their efforts to instruct possible new Technicians and do the testing.  

Compiled by Jeff Freeman N1YTY 

 

TEN YEARS AGO AT GREEN  MOUNTAIN WIRELESS     

      Shocking News: 
 

You know how it is when you expect something but still feel a shock when as you read the first line of an email? This month Jeff 

(N1YTY)’s email opened with:  

Ann Mary, I’ll make this my last Ten Years Ago at GMWS.   

Jeff has been reporting on what he wrote over 10 years ago. As Key Klicks recently reported Deb (NN1C) had approached Jeff 

(N1YTY) and asked him to pen this historic report. He has faithfully searched through back issues and recapped the various club 

news and information for us to remember, if we were around back then; or if not, to enjoy and marvel at the activities of our “Ol’ 

timers”! 

I and I am sure the others who have edited Key Klicks through the years will miss his loyalty and dedication. I do hope he will 

turn his current interests into stories for us from time to time on other things he has going in radio or elsewhere. Jeff has always 

been an inspiration to me and a dear friend. I wish you the BEST Jeff. Thank you for all you have done for GMWS, Key Klicks, 

and myself. Ann Mary AB1CH 

 ED NOTE: I would add that Jeff is fine and is jut wanting a change and has other venues to pursue. AB1CH 

  You Never Have Too Much Cement! 

 

 

 

Composite view of 150 cu. ft. concrete base  for a 60-foot Rohn tower and site for using 

up the left over cement in  twin garage pads.   

 

 

Photo by Eric Freeman N1SRC. 

Submitted by Jeff Freeman N1YTY 
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• Good Evening everyone. a couple people had issues connecting on zoom, so I'm sending these out ahead 

of Key Klicks for everyone who could not make it. 

• I will have links for the FD meeting and June business meeting emailed out once we get closer to those 

days. 

• Here was tonight minutes: 

27 Present + a few who dropped out 

Secretary Report - Passes 

Treasurer's Report - Passes, Vice President Report - Not Report, Same old Same Old 

• Elections Results: Pres - Forest (N1BBQ) 

   VP - Rich (WB2RUM) 

   Secretary - Andrew (Future Ham) 

   Treasurer - Rick (N1UF) 

• Field Day: Not looking like the high school will be available, but not 100% either way yet. 

• Going to have a special zoom meeting June 2nd at 6:30 to do more planning 

• Calvin possibly offered a space, but no infrastructure (shelter or bathrooms)  

• Lorri offered to do food again! Thanks Lorri! 

• Possibly setup small separate stations that stay isolated but within the 1000’ circle 

• Another option is run from the home QTH and then “pool” our contacts for a hypothetical club score. 

Going to meet on Jun 2nd at 6:30 on zoom to discuss further. 

Mike KB1GN - RACES Update 

Net Sunday at 8:30pm on NEFMRA - but having issues on EQX 

Scott W1SBW joined, waiting on credentials, and tried to check in 

RACES looking into possible DMR usage as well 

Comments / questions brvfd51@gmail.com  

Mike KB1GN was asked to lead RACES in Rutland county. 

Frank W1AD starting to get settled in, working to get a shack setup. Antenna restrictions may prove chal-

lenging!  

Thank you everyone!! I wish we were not dealing with the COVID-19 pandemic, but we are all in it togeth-

er and making the most of it! Feel free to reach out to me via email or on the 147.045 repeater (its in my 

scan list in my shack so when I'm near the radio ill hear it!). 

73 

Be Safe, have fun, and we will all get through this! 

N1BBQ - Forest Immel  

Green Mountain Wireless Society  Minutes  

Memberships; Renewal, Updates and 

Repeater Help Due 

Please see Page #9 
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Cont From Pg# 1.....These histograms gives a better idea of how many aircraft were received on a given day at KRUT2.   This data 
is from the 3rd week in May, 2020 when the number of flights continues to be reduced because of the pandemic.  The first graph 
shows contacts, or transmissions received.  The second graph reports how many aircraft reported the data from the first graph.  

 

At left you can see: With the receiver now located at the air-
port you see the air and ground track of a Cape Air flight right 
up the ramp by the terminal.   

You can use FR24 to track a flight, 

either commercial or General Avi-

ation.  Below is a flight I took over 

Lake Hortonia in September just 

before VP Pence was scheduled to 

visit.  You can find tracks for most 

aircraft other than military with 

this data. 

Many thanks to Gerry and Calvin for their hard work in-

stalling the antenna and equipment.  Each one put in many 

hours on this project and it will greatly enhance the ADS-B 

coverage in  

Rutland. 

 

To the right is a photo of the antenna on the CAP building: 

One final piece of information about 

FlightRadar24.  In addition to receiv-

ing data directly from the many re-

ceivers, the developers found that in 

some cases an additional method was 

required to determine an aircraft’s 

position.  Some aircraft had older 

transponders that didn’t provide 

enough data to provide loca-

tion.  Since each FR24 receiver has a 

GPS precise location, FR24 comput-

ers can determine the time a signal 

reaches each receiver.  An aircrafts 

signal being received at multiple sites 

(at least 4) will arrive at the receiver 

at microseconds of different time: hence the computers can triangulate a 

location if necessary.  Aircraft positions determined by this method will 

have a flag of MLAT (Multiletration).  The computer engineers at FR24 are 

to be commended for their hard work as well. 

 

ED NOTE: For more information, Please see Page #6 Addendum 

by Claudius AB1TA 

Author Frank W1AD at Rutland Regional Air-

port last winter taking lessons 

Enjoy tracking!   

Frank W1AD 
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Earthquake Report!!!!! 
When was the last time you heard an earthquake likened to  

“A Two Year Old Jumping on The Mattress?” 

 
“Oh, we had a decent earthquake last week, 6.5 but it was 100 mi away, still 

woke us up at 4am -felt like a 2 yr old jumping on the mattress.  -Frank  

 
       Submitted by Frank 

                 W1AD 

 
An interesting story with interesting radio history too: 
 

Announcing: 2020 Inductees, CQ Contest Hall of Fame 
CQ magazine today announced the induction of three new members to the CQ Contest Hall of Fame, 
which honors those contesters who not only excel in personal performance but who also "give back" to 
the hobby in outstanding ways. CQ Contesting Editor David Siddall, K3ZJ, conducted a virtual induction 
ceremony at the conclusion of the daylong 2020 Contest University webinar. 
Found at:  
http://www.southgatearc.org/news/2020/may/cq-contest-hall-of-fame.htm?
utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+AmateurRadioNews+%
28Southgate+Amateur+Radio+News%29#.XtLesDpKgux  

Casey Tolan 

Many of the tallest structures in the world are not designed by starchitects, and you’ve likely never seen them  
Name the tallest structures in the world. Maybe flashy skyscrapers in China or the Gulf States come to mind. Or maybe 
you’re thinking of U.S. icons like One World Trade Center in New York or the Willis Tower in Chicago. 
You’re almost certainly not thinking of TV towers. But dozens of nearly anonymous towers around the United States, 
most in small rural communities, dwarf all but the tallest man-made structures in the world. 
ED NOTE: This is no tall story. It is very interesting especially for trivia buffs! For the complete article:  
https://medium.com/re-form/where-the-real-skyscrapers-are-hint-north-dakota-76b33694c99e  
Thanks to Steve W1SFR for the lead. 

Where the Real Skyscrapers Are (Hint: North Dakota) 

Feb 26, 2015 · 8 min read 

Addendum From Claudius AB1TA 

The ADS-B requirement went into effect January 1, 2020, so almost all aircraft, with few exceptions, have it now. The ADS-B  

information is sent unencrypted and can be received with any receiver on the correct frequency. Even a cheap $20 SDR dongle, 

with a disk-cone or homemade antenna works great.  
      ______ 

           l  

 |___o(''')o___| Claudius AB1TA --GPG Key ID-- 7E3392A3 

ADS-B Automatic Dependent Surveillance Broadcast 
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The DitDit Podcast Episode #31 
   CW traffic nets have been around for a long time. They operate every day, 365 days a year by dedicated amateur radio volun-

teers. In spite of today’s digital technologies, CW traffic nets continue to be a highly survivable, efficient, and reliable part of the 

National Traffic System. CW operators using simple equipment and compromise antennas restore communications to areas devas-

tated during disasters and in other times of great need.  

   Listen as Carl Davis, W8WZ, explains the National Traffic System, how it works with other networks, and why you need to par-

ticipate as a traffic handler. This is an interesting and fascinating discussion. Carl shares his unique insight, experience, and infor-

mation on CW traffic nets you won’t want to miss!    

   Episode #31 - "CW Traffic Nets" is now live on iTunes, Spotify, Google Play, SoundCloud, Stitcher Radio and 

the DitDit.fm website.  Click Here To Listen To Episode #31 Now!  

Dit Dit  

N9WKE  

 Denby Dale ARS talks available on Zoom  
http://www.southgatearc.org/news/2020/may/denby-dale-ars-talks-available-on-zoom.htm?

utm_source=feedburner&utm_medium=email&utm_campaign=Feed%3A+AmateurRadioNews+%
28Southgate+Amateur+Radio+News%29#.Xrf6C-qV8VI.mailto  

A Code Plug is nothing more than a fancy name for the software file that gets loaded into your radio 

to tell it what to do. There are two stages to programming a DMR radio. The first stage is very simi-

lar to an analog radio. It determines the transmit and receive frequency of your  

repeater. The second part directs you through the network.  

   At first a code plug will seem a bit intimidating, but the object here is to make you comfortable 

with the various terms and the procedure to build one.   

 Before we start, let's get familiar with a few of those terms and their definitions. 

  TDMA / Time Slots = TDMA stands for Time Division Multiple Access. 

   A standard FM handheld transmits a single carrier from the time you press the PTT to the time you 

release it. With the digital magic of TDMA, your signal is actually divided into alternating 30ms 

segments. This allows two signals to interweave, so two different conversations can take place on 

  Code Plugs 1.01 
   John 'Miklor' K3NXU  

the same frequency at the same time.   

The graphic below illustrates the splitting of a transmitted digital signal into these 30ms time slices. These are called Time Slots. 

 The code plug’s Time Slot (TS) parameter determines which path you will be using, TS1 or TS2.   

https://www.miklor.com/DMR/DMR-CP101.php#:~:text=A%20Code%20Plug%20is%20nothing,receive%20frequency%20of%20your%

20repeater.  

Description: Bob K9EID is CEO of Heil Sounds and host of Ham Nation TV online. All of us who operate Voice modes will al-

most certainly use a Heil microphone. Bob is going to talk about the huge importance of Articulation in speech modes. 

Bob Heil speaking on 'Articulation' 

Wednesday, June 17⋅2:30 – 4:00pm   g6ldinfo@gmail.com  --  Zoom ID 278 609 9353 
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PO BOX 84 

Rutland VT 05702 

 

Mark Your Calendar ~Nets: 
Every Monday:  
Zone #3 VT RACES Net, 444.550 (+pl 110.9) 6:30 pm 
gmws/ares Net, 147.045, 7:30 pm  
GMWS/W1AD 10M NET 28.333 8PM (Bands permitting) 
Every day:  
New England Phone Net, 3955 6:30 am 
Vermont phone traffic net, 3857 Mhz, 7:30 pm 
VT/NH Traffic net, 3539, 7:00 pm 
Every Sunday:  
Vermont phone emergency net, 3976, 8:00 Am 
acara roundtable 147.36 (100 Hz) 8:00 pm 

(all times are local) 

Upcoming Events: 

Field Day 2020 JUN 21-28 Contact forest /N1BBQ Special Inst 

LobsterCon Jul 11-12 See page #2 

 
Upcoming ve sessions: 
GMWS  contact tim wa1vt … timabraham@gmail.com 

Burlington area ve  ralph kd1r 802-878-6454 
 

NEXT REGULAR GMWS MEETING:    

TUESDAY JUNE 9 @ 7:00PM ZOOM MEETING>>> CHECK WITH 
FOREST (  OR ANOTHER MEMBER FOR AN INVITE OR CON-
NECTION. TALK-IN 147.045 T -`100 
 

https://m.facebook.com/W1GMW-Green-Mountain-
Wireless-Society-741253585940162/  
 

KEY KLICK’s: The Monthly Publication of the GREEN MOUNTAIN WIRELESS SOCIETY JUNE 2020 
ON FACE BOOK https://m.facebook.com/W1GMW-Green-Mountain-Wireless-Society-741253585940162/  On the Web at:  www.gmws.net 

Many Thanks To Our  

CONTRIBUTORS!!  

Frank W1AD; Eric N1SRC;  

Jeff N1YTY; Claudius AB1TA;  

Forest N1BBQ; Steve W1SFR; 

Pete NJ2VT; Mike AA1PR 

DXCC Most 

Wanted |  
http://www.southgatearc.org/news/2020/may/dxc-most-

wanted.htm? 

FIELD DAY 2020 - Temporary 

Rule/Waivers 
Please read and stop-in to discuss your 

thoughts on the 6:30 PM This evening Zoom 

Special Meeting as called by President Forest 

N1BBQ 

http://www.arrl.org/temporary-rule-waivers-

for-arrl-field-day-2020  
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