From a 54 foot Wingspan to 27!
By Lynn B. Welsch
This past October our last trip in our Diamond Katana Motor
Glider was a stunning one from the air as the trees were
glowing beautiful fall colors below. It was bittersweet for us
as we neared our destination of Clow International Airport in
Bolingbrook, Illinois. We had flown more than 650 hours in
the Diamond in the past five years. We were bringing our
motor glider there for a pre-buy inspection and to leave it for
the buyer. The new owner would be flying commercial to
Clow to spend some time learning to fly it and get his glider
rating before he flew it home to Connecticut.
We decided to sell our motor glider for a variety of reasons. Due to the ten year time requirement of the type certificate data sheet, the engine would need to be overhauled
in four years (regardless of time on the engine). There are
also numerous other timed
part replacement or overhaul requirements (regardless of condition). The propeller was also a major
issue as it was a full feathering constant speed MT
propeller that is very
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expensive to overhaul and had to be done at a certified
repair shop in Florida.
We own a runway lot at Casa Adobes Airstrip in
Mimbres, New Mexico (where Red Marron, and John and
Nancy Whatley live). The runway is chip and seal (with chips
periodically coming up and hitting propellers!).
Since we are planning to retire to New Mexico in two
years, we needed to get a plane that was more affordable
regarding maintenance requirements, less costly to overall,
and with a propeller that could be serviced in the field. Since
Philip self certifies for his medical, the new Sport Pilot rule
opened up new possibilities of aircraft that he could fly.
It was hard being without an airplane as Philip
researched possibilities. We did go down to Executive
Airport to test fly the IndUS Aviation Thorp T-211. IndUS is
still trying to demonstrate meeting one of the requirements
for Sport Pilot and will not have aircraft in production until
that was done.
Then Philip found an aircraft advertised for sale on
the Skyshop web site. It had
been built as a demo plane
and was displayed at Sun ‘n
Fun and other Fly-ins during
Continued on page 5
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Chapter 168 Information

By Michael Stephan

March 1st Chapter Meeting
The March Chapter
meeting will be on
Tuesday, March 1st.
It will be held at the
Farmers
Branch
Manske Library,
located on the
northwest corner of
Webbs Chapel and
Golfing Green Dr.
The meeting will be
held in the auditorium and will begin
at 6:30 p.m. and finish by 9:00 p.m.
This month’s speaker will be Alex DeDominicis. Alex
works in Air Traffic Control in the Ft. Worth Center. He also
instructs in his RV-6 for those of us who need RV transition
training, and is the local distributor of the TruTrak line of
autopilots, and Bose headsets. We asked him to speak on ATC
procedures, but he will be glad to talk about transition training, and autopilots as well. Alex is a local flyer and also helps
organize the Texas RV Fly-in. He is a great asset to the North
Texas flying community and we are glad to have him speak
to us. So, make plans to attend.

people attend, so make Chapter 168 look good and attend this
rare opportunity. If you wonder why airplanes fail, Lucky can
tell and show you why. After the seminar, we will go to the
restaurant on the field for lunch. This will be the most informative fly-in of the year, so don’t miss it. See you there.

March 8th Board of Directors Meeting
The BOD meeting will be held on March 8th at the Farmers
Branch Manske Library at 7:00 PM. The minutes from the
February BOD meeting recorded by John Peyton are as follows:
Directors in attendance: Michael Stephan , David Cheek,
Monroe McDonald, Don Christiansen , Sam Cooper, Mel
Asberry, Jerry Mrazek, Ron Bonnette, John Peyton, Clay
Romeiser, Bruce Fuller, Clair Button, Jim Quinn.
The following upcoming programs were discussed.
•
•
•
•
•

•

March 5th Chapter Fly-In
•
The March fly-in will be on the 5th and it will be to Lancaster
Airport, or to Air Salvage of Dallas to be more exact. We will
meet at the airport at 9:00 A.M., so we can be at the ASOD
facility at 9:30. If you fly in, we will find you a ride to ASOD,
which is down the street.
Lucky has generously offered to give a seminar on how
to keep your aircraft maintained. He requested that at least 20
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•

March 1 - Alex DeDominicis
April 5 - Aircraft Covering
May 3 - Hoot Gibson
The proposed Fly-In for March 5, 2005 at Air Salvage of
Dallas was also discussed.
Jim announced that a Young Eagles event was scheduled
for Saturday, March 5, 2005 at 1:00 PM at Grand Prairie
Airport at Howell’s.
An additional Young Eagles event is tentatively scheduled
for April 30, 2005, at 1:00 PM at Mesquite Airport
Terminal.
The March Board Meeting will take place on March 8,
2005 at the Farmers Branch Library. The March newsletter
folding will be held on March 29, 2005 at the Mesquite
Flight School.
Treasurer, Michael Stephen gave his report. The Chapter
continues to enjoy a positive cash flow and has sufficient
cash on hand for all Chapter activities.
Continued on page 4

Volume 36, Issue 3, Page 2

A Message from the President
By Sam Cooper
With the coldest part of our Texas winters behind us, our
sport aviation activities are picking back up again. A good
number of members made it to our February 5th fly-in at
Stephenville’s Hard BBQ restaurant, about 11 planes I was
told.
Things will really pick up in March. I want to encourage
our members to attend our March 5th fly-in at Air Salvage of
Dallas (ASOD). Lucky Louque will be presenting a special
program for our members on keeping our airplanes maintained. Lucky is an expert on this subject (37 years in GA,
24 years in salvage, accident investigation, A&P with IA,
DAR, IA refresher course instructor, etc.) and will enlighten
all of us. We will have the additional benefit of hands on
“show & tell” items that it is just not possible to bring to a
Chapter meeting. While a visit to the ASOD yard is sobering, it is always enlightening. This event is part of the
Board’s efforts to provide several program type events on
Saturdays as alternatives for members who may have difficulties attending our Tuesday night meetings. And right after
lunch on the 5th, we have a Young Eagles event at Grand
Prairie at 1 PM to fly about 15 kids. Or, you could enjoy the
EAA SportAir workshops on March 5 – 6 in East Dallas. It
should be a great, fun weekend!
For our April and May meetings, we are finalizing details
on a fabric covering program and a visit from Hoot Gibson.
The later should be a lot of fun. And of course April means
the official start of the national fly-in season with Sun ‘n Fun
on April 12 - 18 this year. Then, May will bring us our own
regional Southwest Regional Fly-in at Hondo, Texas on May
13 - 15. The TEX RV fly-in on May 28 at Midway Airport
will bring that month to a close.
As you probably noticed in last month’s issue of Hangar
Echoes, our new Chapter website is up and running. A major
component of this website is an online membership roster
database that you can use to update your information, or to
search for other members and their projects. I think this is a
very useful website and Chapter resource, and I would
encourage you to try it out if you have not. The credit for this
great website goes to Chapter members Clay Romeiser and
Michael Stephan. Moving forward, our Treasurer and several
officers will be able to maintain the roster database, with
instant visibility of the latest information.
A major function of this website that you will not see, is
that it also prints our mailing labels for our newsletter mailings. These two innovations, have allowed us to “retire” our
Data Processing Officer position. With very little fanfare,
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Jerry Mrazek has done a great job as our Data Processing
Officer of maintaining our roster database and printing the
newsletter labels every month since November 1996! The
mailing labels were always there for the newsletter foldings
without fail. All of us owe Jerry a big “Thank You!” for a job
well done. Thank you Jerry, from all of us, for a job well
done!
Since I had the privilege of reading some of the major
articles for this month, I know you are in for a treat with this
issue. Look for Lynn Welsch’s great story on their Katana to
Zenair transition and Jerry Mrazek’s discussion of critical
flutter speed. Enjoy!
On a personal note, I want to let the Chapter know that I
got engaged last December. My fiancé, Tracey Haley, and I
are planning a late April wedding. If I occasionally look a little pre-occupied between now and then, that is probably why.
There is much for us to do, but I am looking forward to all of
the changes!
Remember to participate and enjoy the journey!
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Continued from page 2

• A brief discussion was held concerning the recruitment of
additional candidates for existing vacancies on the Board.
• Discussions were held regarding the disposition of a gift
certificate ($50 value) toward the purchase of a copy of Kit
Log Pro program. Both a raffle and a silent auction were
discussed.
• A discussion of the new data base and web page was held
with Clay R. reporting that both were working well and that
he was working on a new version of the web-site. The problem of obtaining current email addresses for the membership was also discussed.
• Discussion was held regarding the reimbursement of
expenses for Young Eagle pilots. Partial reimbursement of
fuel costs was considered with further discussion to be held
at a later date.
• The alternative meeting place committee reported that no
new alternative meeting sites had been discovered. The committee was instructed by the Board to continue their search.
• A general discussion was held concerning recent aviation
accidents. President Sam Cooper then conducted a survey
of the Board concerning things which the Chapter does
well and areas of Chapter activity which could be
improved. After discussion, and there being no further
business before the Board, the meeting was adjourned.

MArch 29th Newsletter Assembly
The April issue of Hangar Echoes will be assembled at the
Mesquite Municipal Airport in the Flight School. Ben and Pat
Johnson are hosting the event as they have generously done so
often. The new twist is that they are now located in the old terminal building. They are no longer in the temporary trailer.
The last time we were there, we looked at Pat’s RV-7
under construction. The fuselage was partially finished, and
we can check on the status of that project.
Pat also does a terrific job providing the food that makes
this folding so delicious. So, come on out and see the new
digs and enjoy some delicious food. We’ll keep the folding to
a minimum.

214-906-7701
• Mar 19 - Georgetown, TX. Civil Air Patrol is hosting a
Fly-in Pancake Breakfast - http://www.tx-371.org,
Georgetown Municipal Airport. 404 Terminal Drive,
directly across from the airport terminal. Contact:
Commander Cheri Fischler 512/845-8629
• Mar 19-26 - MARFA, TX. Marfa Wave Soaring Camp http://www.flygliders.com, MARFA (MRF) Soaring legend
Dick Johnson mentors 30 sailplane pilots as they ride thermals up to contact wave lift over the Davis Mountains in
west Texas. ATC “wave window” open to 30,000' msl.
(Marfa Airport elevation 4,850' msl) Contact: Burt
Compton 800-667-9464, texasgliders@aol.com
• Mar 19-20 - New Berlin, TX. 6th Annual Biplanes &
Taildraggers Fly-In - http://www.heritageairpark.com,
Heritage Airfield (TE86). 3100' silky smooth grass strip,
Texas brisket, Contact: Brian Cook 830-420-2573, theairfield@hotmail.com
• Apr 2-3 Air Show NAS JRB Fort Worth, Texas FFI:
817/782-7744
• Apr 2 - Gilmer, TX. Fox Stephens Field Spring Fly-In and
Aviation Art Show - http://www.gilmerflyin.com, Fox
Stephens Field (JXI), Spring Airport Open House. Contact:
Steve Dean 903 843-3811, steve@texasforestproducts.com
• Apr 9 - Bluebonnet Airshow Burnet Muni Airport Burnet,
Texas
• Apr 16 - McKinney, TX. FLY-IN FISH FRY http://www.eaa1246.org, Collin County Regional (KTKI),
This is sponsored by EAA Chapter 1246 of McKinney,
Texas. Fly in or drive in, you’re all welcomed. If you fly in,
ask the tower to direct you to the MHOA ( mow-a )
hangars. If you drive in, turn left just before the fire station
on your left. Folks will start gathering around 10:00 am and
we’ll start serving around 11:30 to noon. This will be a rain
or shine event. Any questions, contact Tom Moore (214)
491-8481 or secretary@EAA1246.org.
National
• Apr 12-18 2005 Sun 'n Fun Fly-In Lakeland, FL.

Upcoming Events
For even more flying events visit www.fun-places-to-fly.com.
Local
• Mar 5 -Sportair Workshops at Skyline High School. For further details, go to www.sportair.org, or call 800-967-5746.
• Mar 5 - Mt.Vernon, TX. ( OpenAirNet Inc FREE Hot Dog
Flyin! - http://openairnet.com/hotdog, Franklin County
Airport (F53), All day! Lunch starts at 11:00 AM. FREE
Hot Dogs and FREE T-Shirt Contests. Contact: Jim Smith
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Continued from page 1

2004. The 601 XL had just
about everything Philip
wanted in an aircraft. It was
certified Experimental Amateur built. It met the
LSA requirements and could
be flown under the new
Sport Pilot rule. It was also
basically a new airplane as it
had just slightly more than
the 40 hour fly off time on
the Hobbs meter.
Philip contacted the
owner, only to find out that
he had just listed the plane
for sale on eBay and if we
wanted to buy it, we would have to bid on it. Philip called me
while I was at a conference for work in Florida. My first reaction was, “are you crazy?” Then I thought about it and I knew
people bought all kinds of things on eBay. So what if we had
never even looked at the eBay web site and had never bought
anything there!
So we registered and put in our
bids as the price climbed for a few
days and then just sat there without
uncovering the reserve. We had a
pretty good idea about where the
reserve price would be as we had
seen the asking price on the
Skyshop web site. It was a ten day
auction and for six days, there was
no action. On the last day, 30 minutes before the auction closed, a
new bidder came on-line and bid the plane up to the reserve
price and had the high bid. I sat at the computer and just
watched it and at 4 minutes until the closing of the auction, I
put in our high bid (the amount we were willing to pay to get
the plane). It posted and out bid the other bidder to win the
plane. We ended up getting the plane for about $1,000 less
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than the asking price on the
Skyshop web site so we did
OK buying the plane on
eBay. We were thrilled that it
was ours! Now we just had
to go get it in Florida and fly
it
home
(in
early
December)!
In looking over the spec
sheet and talking with the
owner, Philip discovered
that there was no ELT in the
plane. This needed to be corrected prior to the cross
country flight back to Aero
Country. He purchased an
ELT from Tex-Air to bring with us to install prior to leaving
Florida.
Because we would be flying the Zenair back from
Florida, we had one way tickets (a big red flag to airport
security!). We also had very light carry on luggage (not suitable for check-in) containing head
sets, a GPS, and the ELT. So off we
went to DFW for a night flight
with one-way tickets carrying head
sets, a GPS, charts for our flight
back, and an ELT with battery.
We expected to be carefully
scrutinized at the DFW airport
security checkpoint and we
weren’t disappointed! Each level
of security called their supervisor
until at least six TSA staff were
crowded around the viewer of the x-ray machine looking at
the ELT. We were duly pulled aside and questioned. The ELT
was removed from the box and swiped and tested for explosives, (we think). Finally we were determined to be odd, but
no risk and we were on our way to Fort Lauderdale, Florida.
We got to our motel around 2 am and got a little sleep

Volume 36, Issue 3, Page 5

before we headed to the seller’s private airstrip in Palm City, Florida.
Thankfully, he said to come after 9 am
or I think Philip would have had us
there at 6 am!
It was fun to see and checkout our
new airplane! We were excited to find
out how spacious the wing lockers
were! We called to have our in place
insurance activated (AIG through
Powell, SW). NAFCO was also called
to activate our in place loan and to
wire the balance owed after we inspected the aircraft.
Then Philip took off with an instructor (that he had
already had lined up) for his 2 hours of transition training.
When he returned that afternoon, work was started on the
ELT installation. The antenna had to be installed at the back
of the fuselage near the tail so it wouldn’t interfere with the
communications radio. I was the only one who could get a
hand in the opening available to install the antenna, so I
worked along with the mechanic and Philip!
The next day, Friday, the ELT installation was finished.
The seller released the plane to us as the NAFCO wire transfer had reached his account. We dropped off the Enterprise
rent a car and they brought us back to the airstrip. We took
off for home that afternoon, determined to get as far as we
could before nightfall.
It was my first flight in the plane and it was really disconcerting to look out the canopy and see the stubby little
wings holding us up! I had become accustomed to seeing the
motor glider wings!
Since the plane didn’t have very much fuel in it, our first
stop was Okeechobee Airport. It was really busy and we
found out when we landed that everyone went there for the
cheapest fuel! It was pretty flying around that huge lake. On
the shore were acres and acres of flower gardens (we think)
that looked like a really colorful patchwork quilt from the air!
We made it as far as Perry, Florida at the top of the pan-
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handle that night. The airport was
pretty much deserted, but it was too
dark to go any further. Philip fueled
the plane at the automatic pump while
I called the local Hampton Inn. They
came right over and picked us up. It
was a great place to stay with exceptional service and a restaurant next
door. We were even able to do our
laundry there (which turned out to be
a very good thing)!
After the morning mist lifted, we
were able to continue on the next day, Saturday. We stopped
in Demopolis, Alabama for fuel. Our next stop was in Spring
Hill, Louisiana.
It was getting dark, so we knew it would be our overnight
stop. Spring Hill was the typical deserted small town airport.
A small boy about nine years old came out from a trailer
parked behind the small old FBO building to turn on the
pumps so we could fuel. He gave me his aunt’s phone number, she ran the airport. She gave us permission to put our
plane in an old empty hanger we saw when we landed (which
also turned out to be a very good thing!). She also made
arrangements for one of her friends to give us a lift for the 3
miles into town.
Her friend left us at what she called the better motel (as
she said the other one rented rooms by the hour!). It was an
old motel, but clean, it had the weather channel, and was
within walking distance of the small downtown and some
restaurants! What more do you need!
Well, we ended up spending three nights in Spring Hill
(for an overnight stop!) as rain, fog, low ceilings, and thunderstorms rolled through! We walked around the town, went
to the dollar store and bought some cards, and tried about
every restaurant in town. We even went to the movies one
night to see the only choice - The Polar Express. The theater
was an old restored downtown movie theater (which we were
told had the largest single screen in the state!).
Finally, all the storm systems rolled through and that
Tuesday morning dawned bright and clear. We called the
woman at the airport to get a ride back out there. Her car battery was dead but she said not to worry, she’d call the local
police to give us a ride. Sure enough, within 5 minutes we
had a black and white police cruiser at our motel room door
to give us a ride to the airport! Two hours later, after an
uneventful flight we arrived at our home base, Aero Country
Airport.
Since we returned, Philip has been busy getting familiar
with the plane and getting it just the way he wants it! A new
GPS, canopy cover, turn & bank instrument, etc. were
ordered. The Zenair flies and lands very differently from the
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Quinn and let him know.
Jim also has a Young Eagles event planned for April 30th
at Mesquite Muni. That event will have about 25 kids, so if
you can participate in that one let Jim know.

motor glider so it has taken some getting used to. The plane
has a 27 foot wing span and a 100hp Rotax 912 UL engine.
It seats two side by side in a 44” wide cockpit and has a rear
baggage compartment as well as wing lockers. It burns fuel
at about 4 gph and has two 12 gallon fuel tanks. It flies
approximately 120 mph.
All in all, the Zenair 601 XL meets our needs for a fun
and useful plane to fly for food locally as well as for our long
summer cross country trips. It will also work out very well
for our retirement needs regarding purchase and maintenance
costs, ease of repair, and flying off of our airstrip in New
Mexico.

News and Notes:
By Michael Stephan
Young Eagles
We have a Young Eagles event scheduled for March 5th at
Grand Prairie Municipal Airport at 1:00 PM. That is the same
day as the Chapter fly-in to Lancaster, but that should end at
lunch and then a short flight over to GP for a few Young
Eagles would be a nice way to finished a Saturday of flying.
If you are willing to participate in this event, contact Jim
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Kitlog Pro
The Chapter received from Aeroware Enterprises, a copy of
Kitlog Pro which is a electronic builders logbook. It will not
only stores your projects progress, but has an expense log,
weight and balance calculator, printable reports, reference
materials and FAA forms, test flight and maintenance log,
and can be posted on online to share with others. Paul
Bessing, an RV builder and active RV supporter, started this
project years ago, and I was able to take it for a test drive in
the beginning. I was very good and simple to use, and didn’t
have near as many features as the current version has.
We decided at the Board meeting to auction it off at the
March meeting. We will do a silent auction. Place your name
and bid on a piece of paper, and at the end of the meeting I
will announce the winning bidder. Be prepared to pay. The
software is valued at $50. If you can’t make the meeting,
email me your bid (mstephan@shr.net) and I will enter it for
you. All the proceeds got to Chapter 168.
To learn more about Kitlog Pro visit www.kitlog.com.
A New Way to Pay Your Dues
If you are the type who likes to pay your bills online, we have
added that convienince to Chapter 168 membership renewal.
Since having our own credit card processing account would
be overkill, we enlisted PayPal to handle the online transaction. The website has a link to the online renewal in the
“members only” section. You do not need a PayPal account
to use this feature, just a credit card. I used it recently, and it
was very simple. So, if you hate writing checks, here is a way
to keep that membership current.
Tax Time
Remember that certain activities within the Young Eagles
program are tax deductible. The IRS has ruled that volunteer
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Young Eagle pilots can deduct direct, out-of-pocket expenses
actually incurred that are in direct connection with and solely attributed to the YE Program. Please share this information
with all of your Young eagles pilots and volunteers. For an
exact listing of allowable expenses and a sample worksheet,
visit the Young Eagles Pilot web site at
www.eaa.org/youngeagles/. Scroll down to the Young Eagles
news section.

2005 Board of Directors Nominees
By Sam Cooper
The elections for the 2005 Board of Directors for EAA
Chapter 168 will be held during the March 1st Chapter
Meeting. The Chapter bylaws require that we have at least
seven, but no more than eleven, Directors. The current slate
of nominees for the Board of Directors election is as follows:
Mel Asberry
David Cheek
Don Christiansen
Bruce Fuller
Monroe McDonald
Jim Quinn
Ken Bruggers
Brad Roberts
We would like to thank these members for volunteering to
serve on the Board. We welcome any additional nominations
or volunteers, please contact our Chapter President, Sam
Cooper. Additional nominations can be made prior to the
election during the March 1st Chapter Meeting.

Critical Flutter Speed; True or Indicated?
By Jerry G. Mrazek
Recently, I was approached by Marvin Brott with an article
that appeared in the most recent issue of “The RVator.” It was
entitled “Flying High and Fast” and was written by Ken
Krueger. In this article, Ken talked about the dangers associated with turbo-charging an airplane engine and hence maintaining power at higher altitudes. Some of his arguments
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were very good, e.g. the problem of cooling such an engine
at higher altitudes where the air density is reduced. He is also
correct that the air speed indicator measures dynamic pressure, usually called “q” in the business. His discussion of the
flutter phenomenon is correct until he concludes that flutter
speed “does not depend on indicated airspeed”, but rather “it
is directly related to true airspeed.” Most of us have assumed
that if we stay in the green arc and never go beyond Vne, red
line (indicated) there would not be a problem with flying high
and fast. Not so according to Ken since critical flutter is really tied to true airspeed and we all know how true airspeed
increases with altitude at a given indicated airspeed. After a
little research, I have an issue with his assertion.
I wanted to understand this better, so I gathered some references to help shed some light on the issue. I first referred to
my old aircraft structures text book, “Airplane Structures” by
Alfred S. Niles and Joseph S. Newell. This text has only a
brief discussion of flutter that did little to shed light on the
difference I have with Ken’s article. It may be of some value
however to repeat a few lines from this section of “Niles and
Newell”.
“When an airplane wing not moving through the air is
disturbed from its equilibrium position, damped vibrations
occur. The damping arises primarily from internal friction in
the structure. If, however, the wing is moving forward at a
constant velocity, V, and it is disturbed from its equilibrium
position, the subsequent vibrations may be damped, remain at
a constant amplitude, or diverge, depending on the size of V.
So far so good but the author (in this case, Professor R.
L. Bisplinghoff) makes no distinction between true or indicated airspeed. Fortunately, the author gave us several references in this discussion that turned out to be informative.
These references are listed at the end of this paper for the
reader’s convenience if you should desire to pursue it beyond
this writing. All of these references are interesting in one way
or another but the only one that deals with the importance of
air density is the Duncan paper. Before I go into that, however, it might be instructional to discuss the mechanism of flutter so that you can grasp what is going on.
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Flutter is a dynamic interplay between structural resonances
and responses, and the aerodynamic forces and moments on
an airfoil. Flutter can occur in just about any component of
the airplane structure and the entire process is fairly complicated so I will limit my following discussion to the flutter of
a wing whose velocity is below M 0.5, or half the speed of
sound. This limit is not too constraining since the velocity
would correspond to about 380 mph at sea level.
Let me define a few terms that will be used in the following discussion. The aerodynamic center of an airfoil is
defined as the point on the chord about which the pitching
moment remains approximately constant with increasing
angle of attack. This is the point through which the lift vector
is assumed to act. The chord is a straight line from the
extreme forward point of the leading edge to the extreme aft
point of the trailing edge. The angle of attack is the angle that
the chord makes with the relative wind. The elastic axis is a
line that goes roughly span-wise from the root of the wing to
the tip. It is assumed that all rotations in torsion are about this
line and that any bending up or down of this line represents a
bending deflection of the wing.
A wing in flight at constant velocity, when disturbed by a
gust or control input will deflect a small amount because it is
a structure with finite stiffness. The stiffer the structure, the
smaller the deflection. Since a wing is a complex structure it
will have a stiffness distribution, i.e. the stiffness will not be
the same at all points in the wing. This characteristic contributes to coupling between the natural modes of deflection.
Bending of the wing in a direction that changes the effective
dihedral will usually cause a deflection in the torsional (twist)
direction especially out toward the tip. Other effects also can
cause torsional deflections. If the center of gravity of the
wing section is aft of the aerodynamic center (which it usually is), an upward (positive) lift disturbance to the airfoil will
tend to deflect the airfoil to a higher angle of attack. If the
elastic axis is also aft of the aerodynamic center (which it
usually is), the lift resulting from this increase in angle of
attack will tend to increase the angle of attack even further by
deflecting the wing in torsion. If the elastic axis is forward of
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the center of gravity of the wing section, then the inertia of
the section about the elastic axis will cause an additional
increase in angle of attack when acted on by an upward acceleration of the elastic axis.
Another important source of torsional and bending
deflections of the wing is that which results when a control
surface, such as an aileron, is allowed to move independently from the main wing structure. If the aileron is free to move,
i.e. not restrained by a pilot holding the stick or having free
play in the linkages, and if this surface is not mass balanced,
the inertial response of the aileron to up and down motions
caused by influences discussed above, can augment or even
set up a lower frequency of wing vibration than those mentioned earlier. The distribution of pressure over the airfoil
from leading edge to trailing edge is different for a deflected
flap than it is for an airfoil that simply changes angle of
attack. For a flap deflection this distribution tends to have its
maximum point at the hinge line and tapers approximately
linearly to zero at the leading and trailing edges of the airfoil
section. For an airfoil at angle of attack, the distribution
almost looks like a right triangle with the maximum point of
the distribution at the leading edge and tapering to zero at the
trailing edge. This difference in the pressure distributions will
cause different torsional deflection influences caused by the
dynamics of the aileron versus the angle of attack. The result
is usually that torsional vibrations caused by a free, unbalanced aileron will result in lower frequency vibrations than
would be the case for deflections caused by the interaction of
torsional stiffness and angle of attack. This phenomenon will
usually occur at a lower airspeed also.
Flutter occurs when the energy introduced by the relative
wind causes deflections that are phased in support of, and of
such magnitude, that a sustained vibration results. “Critical
flutter speed” occurs when this energy input by the relative
wind equals the inherent damping of the wing structure plus
any aerodynamic damping that results from the flutter
motion. If the resulting angle of attack deflection is 180° out
of phase with the wing bending, the conditions are ripe for
flutter at some velocity. It should be pointed out that this is
usually the case after the oscillation is fully developed.
Notice that the forcing function of flutter is the lift generated
by the airfoil. Although the aerodynamics of unsteady conditions are not easily estimated, one can see that the forces that
cause flutter are very similar to those that cause lift. In the
steady state case, lift is calculated by the following formula:
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L = CLqS
Where: L = Lift
CL = CL0 + CLaa, Lift Coefficient
CL0 = Lift Coefficient at zero angle of attack
CLa = Partial derivative of CL with respect to a
a = Angle of attack
q = Dynamic Pressure, 1/2rV2
r = Air Density
V = True Airspeed
S = Reference Area (Usually wing area)
The point of showing this formula is that lift is proportional
to dynamic pressure and a direct function of angle of attack.
Lift is what drives flutter so flutter is directly related to
dynamic pressure, not just true airspeed. Dynamic pressure is
a measure of indicated air speed. If you took the equation to
its extreme by taking an airplane to an extremely high altitude
where the density approaches zero, you would not expect a
flutter problem.
Duncan, in his paper, addresses the importance of air
density directly. The following is excerpted from his paper:
“With the heavier wings (cantilevered structural design,
author’s note) which are now usual, the lowest true critical air
speed occurs with the highest air density and, apart from
compressibility effects on the derivatives, it usually suffices
to examine the flight condition for which the “equivalent air
speed” is greatest.”
So Duncan says that the critical flutter speed is related to
the flight condition where the “equivalent air speed” (indicated air speed) is greatest. This statement says to me that it
is indicated air speed that should be of interest, not true airspeed.
References
1.W.J. Duncan, “Flutter and Stability”, Journal of the Royal
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May 3rd Chapter Meeting will be a “Hoot”
By Clair Button
Mark your calendars! Astronaut (Ret.) Robert “Hoot” Gibson
will be our featured guest speaker at the May 3rd Chapter
meeting. We will have additional information and details in
upcoming issues of Hangar Echoes.
In the meantime you may want to read the article Hoot wrote
in the current issue of Hangar Echoes. “Rebuilding Speed”
describing his successful attempt to set a new class C1-A
speed record in his little Cassutt racer. You might also like to
check
out
the
Beechcraft
website
at:
w w w. r a y t h e o n a i r c r a f t . c o m / p r e s s / f i l e s / 1 0 - 1 2 04_premier_speed_records.pdf . which describes Hoot’s
record setting flights in the new Beech Premiere I, the worlds
fastest single pilot business jet.

Hoot with Chapter 168 member Clair Button at 2004 Reno
Air Races. Hoot won the Unlimited Silver race.
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For Sale Services, Parts and Other:
Headsets for sale: David Clark H-10-40 with gel ear seals (2
pair) - $100. ea, $180 for both * Sigtronics S-40 - $75.
Contact Philip Welsch at prwelsch@comcast.net 972-4232636
Two T-18 projects for sale. One N7JA is my personal airplane completed in 1975 and flown 900+ hrs, before a landing accident. Fuselage has been repaired, needs work on wing
and new horiz tail. 0290G Lycoming. A sweet flying airplane
but need a lot of TLC to restore to flying status. The second
project has fuselage on gear, all parts to complete airplane,
outer wing panels finished, center spar ready for wing sections which are finished and ready to rivet in place. a disassembled 0320B Lycoming engine, need pistons,rods and
small parts. Asking $5000 for either project. Located in
Dallas, TX area.
Contact john.austin@ntpcug.org
CORVAIR ENGINE - 110 hp. Complete but in questionable
condition.
Jim Carney 214-763-6784

Ground Air Conditioner Unit with 110 hp Continental.
$500 o.b.o.
Jim Carney 214-763-6784
RV wing/empennage jig for RV-8, 6, 9, 4 or whatever. Free
standing, made of steel, sturdy and true. Has built several of
RVs and can build hundreds more. Free to a good home.
George Kilishek 972-250-2906. aeronut58@hotmail.com.
FIREWALL FORWAD PACKAGE PLUS 1835 cc
VOLKSWAGON ENGINE Assembled from Great Plains
kit. Aluminum case. Approximately 45 minutes of test time
on engine. TINY TACH tachometer; oil pressure and temperature gages; air scoops for cylinder cooling; oil cooler with
piping; cowl halves for Fisher Youngster. All of the above for
$4000. For a few dollars more I will throw in a completed
Fisher Youngster fuselage, all four wings, tail feathers and
gear). Contact TANDY ALLEN, 2400 Tomahawk Road,
Mission Hills, Kansas (Kansas City Area).
Telephone 913-362-6867. Email - tandymorrow@yahoo.com

To place an ad: Submit requests for aviation related For Sale or Want ads to the newsletter Editors. Ads are free to Chapter 168 members. Ads from nonmembers will be run on a space available basis. Ads will be run at the newsletter Editors discretion.
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We would like to make you aware that as always, in past, present, and future, any communications issued by Experimental Aircraft Association, Chapter 168, Inc., regardless of the form, format, and/or
media used, which includes, but is not limited to, Hangar Echoes and audio/ video recordings is presented only in the light of a clearing house of ideas, opinions, and personal experience accounts.
Anyone using ideas, opinions, information, etc. does so at their own discretion and risk. Therefore, no responsibility or liability is expressed, or implied, and you are without recourse to anyone. Any
event announced and/or listed herein is done so as a matter of information only and does not constitute approval, sponsorship, involvement, control or direction of any event (this includes Oshkosh).
Bottom line, we are responsible for nothing. Please read, listen, enjoy, and be careful out there.
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