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President’s Message
Presidents message 6-6-2021 

Don’t have much to report. I have been busy with the nice weather. I have 
purchased a NanoVNA and have been playing around with it. There are many 
videos on the internet on how to use them. I have learned a lot about how 
Smith Charts work for matching networks and antennas. It is a neat 
tool for around $50 (mine was $38 and I ordered adapters for PL259 series 
connectors and also N series connectors). Now when analyzing an antenna I 
can not only tell the SWR but also the resistance, impedance and other factors 
of the antenna system. You can use it to measure the length of a run of coax, 
or if it has a short or open and the distance to the defect. 
One of the interesting things it showed me is why a ½ wave dipole antenna at 
resonance cannot be tuned to less than a 1.2:1 SWR without using a matching 
device. Spoiler alert, resonance ½ wave antennas are about 35 ohms. Your 
coax and radio is designed to feed 50 ohm loads. 
Electronic Design magazine has a very nice 3 part series. 
: 
Back to Basics: Impedance Matching 
https://www.electronicdesign.com/technologies/analog/whitepaper/21133206/
back-to-basics- impedance-matching 
It is not very long, I printed off the PDF files and it is a nice reference book 
Below are the URLs for each part. 
https://www.electronicdesign.com/home/whitepaper/21803736/back-to-basics-
impedance-matching- part-1-pdf-download 
https://www.electronicdesign.com/technologies/communications/article/
21800910/back-to-basics- impedance-matching-part-2 
https://www.electronicdesign.com/technologies/communications/article/
21801154/back-to-basics- impedance-matching-part-3 
Well that’s it for now. I hope to see you at the next Zoom on Wednesday. 

Mike, WA9EVF
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SRO Board Meeting Notes for April 14, 2021 (Or: Fabulous Martian Flying Machine) 

By Jim Hawes AA9DT  

 WE’VE SUSPENDED GENERAL MEETINGS due to the Coronavirus epidemic. For the time being, we 
meet virtually over Zoom. 

 CONSTITUTION & BYLAWS. The SRO board of directors has been working on revisions to the club’s 
constitution and bylaws. The purpose of these revisions is to bring the club documents in line with current 
club practices. I submitted a draft that offers such changes, as well as improving the syntax of the documents. 
My syntax improvements are consistent with my standards and practices in my field of technical writing. The 
idea is to make the documents clearer and more precise, and to use language efficiently. 

 INGENUITY MARS HELICOPTER. In February, NASA’s JPL landed the Perseverance Rover on Mars. 
This automobile-size craft carried a mini helicopter with the name Ingenuity. 

 FIRST FLIGHT ON MARS. Ingenuity is smaller than a breadbox, and weighs only four pounds. Yet good 
things often come in small packages. And so it is with Ingenuity: On Monday, April 19, Ingenuity became the 
first helicopter to fly on another world. This helicopter isn’t just an aircraft. It’s also an autonomous robot or 
drone. There is a considerable time lag for messaging between Earth and Mars. This time lag makes direct 
control of Mars-based equipment program impossible. If the helicopter weren’t autonomous, it wouldn’t be 
practical.  

 TWO PROPELLERS. Ingenuity has two counter-rotating propellers. The dual propellers are necessary 
for negotiating Mars’ extremely thin atmosphere, only one percent as thick as Earth’s. On Earth, the 
atmosphere is this thin at a point 22 miles off the planet’s surface. Ingenuity’s propellers must also operate in 
the extreme cold. Temperatures during the Martian night may fall as low as -100 F.  

 PROOF OF CONCEPT. The first flight of Ingenuity wasn’t particularly ambitious, but it did prove that this 
very special helicopter could fly on Mars. Ingenuity lifted off, hovered at about ten feet off the ground, and 
then landed safely at 3:34 a.m. For the sake of history, it carried a postage-stamp size splinter from the 
Wright Brothers’ Flyer. 

 FORESHADOWS FUTURE MISSION. The expected service life of Ingenuity was only about a month. 
The craft has already exceeded this period by a month. Yet although Ingenuity may not operate much longer, 
it will provide NASA with data necessary for building a future craft, Dragonfly. Dragonfly will be a car-size 
drone. Someday, it will explore Saturn’s moon Titan. The Dragonfly mission is already on NASA’s schedule. 
According to plan, Dragonfly will launch in 2027. 

 SIXTH MISSION OF INGENUITY. Ingenuity flew its sixth mission on May 27. During this mission, a glitch 
caused the drone to sway in mid-flight. Yet the small flyer stabilized itself and landed safely.  

 FURTHER ADVENTURES OF INGENUITY. As this issue of Mike Shy goes to press, NASA is planning a 
seventh Ingenuity mission. The tiny helicopter will fly again, probably during the week of June 6. 
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Surviving an In-Flight Anomaly: What Happened on Ingenuity’s Sixth 
Flight
Written by Håvard Grip, Ingenuity Mars Helicopter Chief Pilot at NASA's Jet Propulsion Laboratory

On the 91st Martian day, or sol, of NASA’s Mars 2020 Perseverance rover mission, the Ingenuity Mars 
Helicopter performed its sixth flight. The flight was designed to expand the flight envelope and demonstrate 
aerial-imaging capabilities by taking stereo images of a region of interest to the west. Ingenuity was 
commanded to climb to an altitude of 33 feet (10 meters) before translating 492 feet (150 meters) to the 
southwest at a ground speed of 9 mph (4 meters per second). At that point, it was to translate 49 feet (15 
meters) to the south while taking images toward the west, then fly another 164 feet (50 meters) northeast 
and land.

Telemetry from Flight Six shows that the first 150-meter leg of the flight went off without a hitch. But 
toward the end of that leg, something happened: Ingenuity began adjusting its velocity and tilting back and 
forth in an oscillating pattern. This behavior persisted throughout the rest of the flight. Prior to landing 
safely, onboard sensors indicated the rotorcraft encountered roll and pitch excursions of more than 20 
degrees, large control inputs, and spikes in power consumption.
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How Ingenuity estimates motion

While airborne, Ingenuity keeps track of its motion using an onboard inertial measurement unit (IMU). 
The IMU measures Ingenuity’s accelerations and rotational rates. By integrating this information over 
time, it is possible to estimate the helicopter’s position, velocity, and attitude (where it is, how fast it is 
moving, and how it is oriented in space). The onboard control system reacts to the estimated motions by 
adjusting control inputs rapidly (at a rate of 500 times per second).

If the navigation system relied on the IMU alone, it would not be very accurate in the long run: Errors 
would quickly accumulate, and the helicopter would eventually lose its way. To maintain better accuracy 
over time, the IMU-based estimates are nominally corrected on a regular basis, and this is where 
Ingenuity’s navigation camera comes in. For the majority of time airborne, the downward-looking 
navcams takes 30 pictures a second of the Martian surface and immediately feeds them into the 
helicopter’s navigation system.  Each time an image arrives, the navigation system’s algorithm performs a 
series of actions: First, it examines the timestamp that it receives together with the image in order to 
determine when the image was taken. Then, the algorithm makes a prediction about what the camera 
should have been seeing at that particular point in time, in terms of surface features that it can recognize 
from previous images taken moments before (typically due to color variations and protuberances like 
rocks and sand ripples). Finally, the algorithm looks at where those features actually appear in the image. 
The navigation algorithm uses the difference between the predicted and actual locations of these features 
to correct its estimates of position, velocity, and attitude.

Flight Six anomaly

Approximately 54 seconds into the flight, a glitch occurred in the pipeline of images being delivered by 
the navigation camera. This glitch caused a single image to be lost, but more importantly, it resulted in all 
later navigation images being delivered with inaccurate timestamps. From this point on, each time the 
navigation algorithm performed a correction based on a navigation image, it was operating on the basis of 
incorrect information about when the image was taken. The resulting inconsistencies significantly 
degraded the information used to fly the helicopter, leading to estimates being constantly “corrected” to 
account for phantom errors. Large oscillations ensued.
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Michael Leibovitz is inviting you to a scheduled Zoom meeting. 

Topic: SRO  Zoom Meeting 
Time: This is a recurring meeting Meet anytime 

Join Zoom Meeting 
https://us02web.zoom.us/j/85256023935?pwd=ZEJ0NzBpSi92RUpNenpQV2ZHTHJRdz09 

Meeting ID: 852 5602 3935 
Passcode: 316384 

SRO Zoom Meeting - June 9th 7:30PM

Surviving the anomaly

Despite encountering this anomaly, IngenType to enter textuity was able to maintain flight and land safely 
on the surface within approximately 16 feet (5 meters) of the intended landing location. One reason it was 
able to do so is the considerable effort that has gone into ensuring that the helicopter’s flight control system 
has ample “stability margin”: We designed Ingenuity to tolerate significant errors without becoming 
unstable, including errors in timing. This built-in margin was not fully needed in Ingenuity’s previous 
flights, because the vehicle’s behavior was in-family with our expectations, but this margin came to the 
rescue in Flight Six.

Another design decision also played a role in helping Ingenuity land safely. As I’ve written about before, 
we stop using navigation camera images during the final phase of the descent to landing to ensure smooth 
and continuous estimates of the helicopter motion during this critical phase. That design decision also paid 
off during Flight Six: Ingenuity ignored the camera images in the final moments of flight, stopped 
oscillating, leveled its attitude, and touched down at the speed as designed.

Looking at the bigger picture, Flight Six ended with Ingenuity safely on the ground because a number of 
subsystems – the rotor system, the actuators, and the power system – responded to increased demands to 
keep the helicopter flying. In a very real sense, Ingenuity muscled through the situation, and while the flight 
uncovered a timing vulnerability that will now have to be addressed, it also confirmed the robustness of the 
system in multiple ways.

While we did not intentionally plan such a stressful flight, NASA now has flight data probing the outer 
reaches of the helicopter’s performance envelope. That data will be carefully analyzed in the time ahead, 
expanding our reservoir of knowledge about flying helicopters on Mars.

To see the complete article including video, go to: 

https://mars.nasa.gov/technology/helicopter/status/305/surviving-an-in-flight-anomaly-what-happened-on-
ingenuitys-sixth-flight/
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CFAR 2M Foxhunt - May, 1st, 
2021 by Mike WA9FTS Fox - 
Mike WA9FTS for Tony 
AA9CC
The weather was like 
summer with temps around 
80F. Four hunt teams started 
off at 8:06PM. I hid at the 
shopping Center south and 
west of Lake St and Fairview 
Way. The spot picked was at 
the southwest end of a long 
row of stores behind 
Bentley’s Pancake House. 
Only a part of the front of the 
Jeep could be seen. Twenty 
seven min into the hunt, Pete 
drove up for the win. He took 
North Av e to York to 290 off 
on Lake St and in behind the 
stores. Good route. At 8:44 
Janet drove up with John 
getting out to secure 2nd. It 
was just before 9PM with 
Jacob  running up for 3rd. At 
9:20 Tom and David arrived 
to end the hunt. Portillo’s 
was a few hundred feet away 
on Lake St. Results:
1. Pete K9PW - 8:33PM
2. John WD9EXW, Janet - 

8:44PM
3. Matt KC9SEM, Patty 

N9PLS, Jacob, Mac - 
8:58PM

4. Tom N9CBA, David 
AC9VW - 9:20PM

Pete K9PW - 1st

John WD9EXW & Janet - 2nd Matt KC9SEM & Family - 3rd

Tom N9CBA, David AC9VW - 4th Hunters after the hunt at Portillo’s
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CFAR 2M Foxhunt - June 5th, 2021 
by Pete K9PW

On a warm summer evening, seven teams of hunters 
assembled at the starting point in Elmhurst.  In 
addition, Don (W9RA) hunted unofficially by starting 
from home.  Most hunters heard the fox at the starting 
point.  Although some had bad bearings.  The hunters 
were released at 8:06pm. 

The fox was using a repeater again.  The same 
hardware as fox #5 of the previous week.  It was 
placed under a tree, adjacent to a walkway near the 
Salt Creek.  Output power was 10 Watts.  Later in the 
hunt, it was increased to 50 Watts to help those that 
had strayed. 

The fox transmitter was being controlled from Pete's 
car more than 600' away.  Two groups found Pete in 
this car very quickly, but were disappointed to find 
out that the fox was being remotely controlled. 

Not wasting time, those hunters quickly exited their 
cars to finish the hunt on foot.  Soon, additional 
hunters arrived.  Many hunters had 7, 8 or even 9 on 
their sniffers & still were searching in the brush & 
grass for the fox.  All did finish. 

Munch was indoors again!  This time at Jason's Deli. 

Fox location:  N41.84968  W87.93400   
(3.4 miles from the starting point.) 
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SRO Repeaters 
CFAR (107.2) PL
TOOFAR (110.2) PL

In             Out 
147.750   147.150
223.260   224.860
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SRO Zoom Meeting

If you move, let 
the Editor know 
your new mailing 
and email 
addresses. It is 
our way of getting 
Mike Shy to you 
each time.

2020

Bluff Rd

Apr 14th - 7:30 PM
WA9EVF 
WA9FTS 

N9CBA 
 K9IQF

KD9HIL  
N9FA 
 

 
  

WA9EVF 
WA9FTS 

K9IQF 
 AA9DT 
KB9FXL

KD9HIL 
N9CBA

SRO Zoom Meeting 
May 12th - 7:30 PM

STATUS UPDATES | June 04, 2021

Ingenuity Flight 7 Preview
Written by NASA/JPL 

The next flight of NASA’s Ingenuity Mars 
Helicopter will take place no earlier than this 
Sunday, June 6. Regardless of flight date, data 
will be returned to Earth over the subsequent 
three days.

The flight profile will send Ingenuity to a 
location about 350 feet (106 meters) south of 
its current location, where it will touch down at 
its new base of operations. This will mark the 
second time the helicopter will land at an 
airfield that it did not survey from the air 
during a previous flight. Instead, the Ingenuity 
team is relying on imagery collected by the 
HiRISE camera aboard NASA’s Mars 
Reconnaissance Orbiter that suggests this new 
base of operations is relatively flat and has few 
surface obstructions.

NASA’s Ingenuity Mars Helicopter acquired this 
image on May 22, 2021 using its black and white 
navigation camera. This camera is mounted in the 
helicopter’s fuselage and pointed directly downward 
to track the ground during flight. Credit: NASA/
JPL-Caltech. Download image ›

https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
https://mars.nasa.gov/technology/helicopter/status/
https://mars.nasa.gov/technology/helicopter/status/
https://mars.nasa.gov/mars2020/multimedia/raw-images/HNM_0091_0675019235_723ECM_N0060001HELI04636_0000A0J#.YLqArrTldMw.mailto
https://mars.nasa.gov/mars2020/multimedia/raw-images/HNM_0091_0675019235_723ECM_N0060001HELI04636_0000A0J#.YLqArrTldMw.mailto
https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
https://mars.nasa.gov/technology/helicopter/status/297/ingenuity-completes-its-fourth-flight/
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First Class Mail

SRO Officers
President
Mike Leibovitz - WA9EVF
Vice President
Jean Pressel - KB9FXL
Secretary
Jim Hawes - AA9DT
Treasurer
Mike Brost - WA9FTS

SRO Directors
Don Moriarty - W9RA
Jon Tammen - K9IQF
Jean Pressel - KB9FXL

Mike Shy Staff
Editor/Circ. Mgr.
Mike Brost - WA9FTS
E-Mail: mikeb2006@comcast.net
708-457-0966 Voice

Regular Meeting Place
Salvation Army every even month at 
7:30 PM  unless other-wise indicated
in Mike Shy and SRO web site. Check 
for exact date & time.

Standing Committees
Membership - WA9FTS
Program -  AA9DT
Meeting Refresh. - KB9FXL
Foxhunting - WA9FTS
Repeater - K9IQF
Field Day -  WA9EVF
Education - WA9EVF
Mike Shy - WA9FTS
 Christmas / Hanukkah Party - WA9EVF
Webmaster - WA9FTS

Repeater Personnel
Trustee -  WA9EVF
CFAR Chairman - K9IQF
Site Maintenance
K9IQF, W9RA & W9BEA
Control Operators
K9IQF, TBD 
NW Maintenance
W9JEM 
Northeast Maintenance
K9IQF & TBD
Lisle Maintenance
W9AEK

SRO Web Site
www.w9sro.org
Mike Brost - WA9FTS

Mike Shy is published 6 times a 
year by the Society Radio 
Operators. Deadline is 2 weeks 
before the meeting. Contributions 
are welcome & should be sent to 
the Editor.

Regular meetings - Salvation Army 
- 8354 W Foster Av, Norridge
Board Meetings - Every 5th 
Wednesday

 SRO Meeting
Zoom Meeting - June 9th 

at 7:30PM
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