cr

O

Flapp

Facts

Newsletter of the Ornithopter

summer Modelers’ Society 1997
I __ |
Guest Editor: Patrick Deshaye
Editor/Publisher: Nathan Chronister, PO Box 376

Arkville, NY 12406 USA
Membership dues, payable to Nathan Chronister:
New members: $14 for one year ($21 outside USA)
Renewal: $9 per year ($14 outside USA)

Sean Kinkade’s Engine-
Powered, Radio-Controled

Ornithopter!
Sean Kinkade

Guest editor’s note: On May 2, 1997, Sean
Kinkade of Chuluota, Florida reported great
success with an enormous membrane-winged
ornithopter, under three-channel radio control.
Sean began picking up where P. H. Spencer left

off, intending to build RC sport ornithopters.
While the development of a fully-responsive
control system remains a challenge, Sean’s
machine-- hoisting nearly four pounds AUW
into the air-- is an astoundingly effective flyer,
and a completely satisfying, debugged design
will undoubtedly be forthcoming.

Sean writes: "Yes, the VT-1 really flies and
the only thing preventing us from taking it
into the upper atmosphere was a right turn
tendency that would not respond to full
left rudder input. Rhett [an acquaintance]
flew it in low circles and brought it down
gently onto its skid. We then tried to com-
pensate for the turning tendency by hav-
ing the radio gear hang off the left side.
We flew it again and he took it up to tree
top level but it still circled. We tried every-
thing we could there in the field but could-
n't solve the problem. The final flight was
timed at 64 seconds and had to be cut short
because the breeze blew the VT closer to
the trees with each circle."

"I was very pleased with the flight charac-
teristics. At launch, the bird looks like it
needs a lot of power to get up to speed but
once cruising you can cut back the power
for some slow flaps without an abrupt loss
in altitude. When Rhett decided he'd better
bring her in, he lowered the throttle and



the bird came in slowly for a perfect soft
landing! We still don't know what will
happen at dead stick from a high altitude
but from what I've seen I don't think it will
be disastrous. As it is, you can still fly the
model safely like you would a helicopter.
Just bring it in before you run out of fuel."

"The first flights of the day were not flights
at all but powered descents. We were all
shaking our heads until I had a last ditch
hunch to try moving the CG back. It was
like night and day. The VT flew. It was

strange because this beast does not act like
an airplane at all. When the CG was too
far forward the nose could be held up by
up elevator control but the bird acted like
it didn't have enough thrust and it just
came down. Once the CG was moved
rearward it accelerated and climbed out.
Now I have the CGmarked on this model."

"God bless P. H. Spencer and his simple
wing design. This ends a 14 year chapter of
my life to create a flying gas powered RC
ornithopter. Let the new chapter of pro-
duction models begin!"

Iron Curtain

Nathan Chronister

Recently 1 heard something about the
Berlin Wall coming down. Is this true?
Although I hear the Iron Curtain has met
its end, one would not know it by looking
at the OMS membership roster or by read-
ing Flapper Facts.

Unfortunately, although there is a lot of
ornithopter activity in Eastern Europe, we
know very little about it. I've heard brief
mention of several powered ornithopter
projects and a few manned ornithopters in
Russia, and I know there is a well-estab-
lished aeromodeling community in other
Eastern European countries. However, I
never find any detailed info on the activi-
ties there, so I have no news to share.

The solution to this problem is simple. I
need to contact model magazines and
ornithopterists in Eastern Europe and
Russia so I can find out what the heck is
going on over there! But I need help from
some of our European members. Do you
know the address of any model magazines

in Eastern Europe? Do you know the
address of anyone there who is interested
in ornithopters or who might know some-
one who is? If so, please send me these
addresses. Then I will do all the work of
tracking down whatever information I can
find and reporting it to you!

The Ornithopter Modelers” Society has
ended the days when individual
ornithopterists had to work in isolation
without knowing what else had been done
in the field. With your help we can expand
this success to include the entire planet.

ORNITHOPTERS
Imitating the Flight ot Birds
The OMS web site has a new look

and some new information.

See it now at
www.earthlink.net/~pazuzu/orn.html

Web space provided by Patrick Deshaye.




A Phased-Span

Ornithopter
Patrick Deshaye

In a design concept submitted for §&
Nathan’s “Folding Wing” contest, i
the brilliant ornithopter pioneer
John S. White suggested the use of a §
mechanism which would actuate £S
the wingtips 90 degrees out-of- g
phase to the inboard wing surfaces §Sitg
(FF Spring 1995, entry “K”). This

idea offers several attractive possibilities,
not the least of which is the dampening of
variable crank loads which have been the
ruin of so many simple, monoplane
ornithopters. Such an arrangement also
offers the possibility of a much more natu-

ralistic wing design, i.e. one more consis-

tent with the structure of a real bird’s
wing, and exhibiting a more recognizably
“bird-like” wing motion. Indeed, the pos-
sibility that the wing could be separated
into built-up, inboard lifting sections and
propulsive wingtips would seem to offer
the potential to build heavier machines--
insofar as the inboard, less vigorously-
flapping wing portions could be counted
upon to provide most of the support--
without resorting to a fixed-wing/flapper
propulsion subterfuge. For want of a bet-
ter term, one might call this the “phased-
span” concept.

In the mid-80s, Roger Schroeder had a sim-
ilar idea, and built a testbed, but with poor
results. The problem was the “canceling”
effect of the motions of the inner and outer
panels; such a device tends to do more
“elbowing” up and down than effective
flapping. One would hope to achieve the
opposite, of course: why could the wing
motions not be phased in such a way that

they result in an aerodynamically or

mechanically synergistic effect, analgous
to the “cracking of a whip” along the span,
rather than interfering with one another?
Intuition persuaded me that by keeping
the flapping amplitude of the inner panels
to less than 1/3 that of the tips, an effective
flapping “wave” could be propagated
from root to tip. Iset about to build such a
machine for half-A power.

As shown in the accompanying photos,
the design owes much to Alexander
Lippisch (Zaic, 1938, Aeromodeller
Annual, 1977). The inboard panels “teeter-
totter” about a pivot point from which an
idler arm hangs, which serves to synchro-
nize the conrods to the wingtips; besides
that, the mechanism is very similar to that
outlined by White. The lifting panels are
fabricated from polyethylene foam sheet
over a steel wire/bamboo framework, and
are quite light. The flapping action is very
smooth and bird-like, with an undulating
(whiplike) spanwise motion. Interestingly,
with the crank rotation reversed, the flap-
ping is not smooth at all!

Unfortunately, the project suffers from
numerous problems. Much flapping
power is lost in sagging and flutter along
the span, and the power transmission in



general is very poor. The glide is
draggy, and much more thrust
than is produced by the flap-
ping tips would be
required to sustain

flight, despite the

low (9 ounces)

AUW. What few

powered tests have -
been attempted result- )
ed in rapid power-dives.

While this model is not encour-
aging, a series of adjustable rub-
ber-powered models is planned for
further experimentation. It is hoped that
some “sweet spot” of spanwise phasing
can be found which might provide some
aerodynamic or mechanical advantage.

Phased-span experiment viewed from above.
There are four conrods connected to the bellcrank;
one to each inboard panel and a pair
indirectly driving the wingtips.

Ornithopters on the
Internet: the Fact, Fantasy

and Future of Flapperdom
Patrick Deshaye

There can be little doubt that the internet
has been a great boon to ornithopter affi-
cianados. Several OMS members remain
in constant contact through E mail, and the
OMS web site has become a nexus for
recruitment and distributing information
to the public. Information on ornithopters,
at least until the formation of OMS, could
only be obtained from a few far-flung and
obscure sources; many orni enthusiasts
recall the drudgery of combing through
library shelves and magazine stacks for a
tiny article here or a passing reference
there. Today, a glut of orni info is just a
keyword away through any popular

search engine on the World Wide Web.

Unfortunately, not all of that ornithopter
information is of interest to us; some guid-
ance is needed, lest one find oneself wad-

Bugs eye view:
copying insect
fightmighthelp
i make micro
air vehicles
smaller

The future of survey and reconnaissance? From
New Scientist magazine’s website.



ing through a morass of go-nowhere links.
The first thing to watch out for is the pre-
ponderance of links to mystical or science
fiction role-playing games, to which the
search word “ornithopter” will lead you;
perhaps half of the 450 or so links contain-
ing the word
“ornithopter” are of |
this sort. These games
apparently involve
“cards” or “decks”, and
the “ornithopters” are
often described as “arti-
fact creatures”. Thereis
some connection here §
to the “Dune” (Frank
Herbert) series of sci-
ence fiction novels, in
which flapping-wing
aircraft powered by §
large, pulsating mol-
luscs are found. One
does well to configure
one’s search to avoid
these links.

A good portion of the links turned up by
search engines lead back to the OMS web
site. Many aeronautical and modeling
sites have linked to us, and while that is
flattering, it can become a bit tedious for
those in search of something new.

Here is a synopsis of a few URLs of inter-
esting, or at least intriguing, internet sites:

http://www.astro.su.se/~daniel/photo.html
(Includes photos of bizarre ornithopter
experiments by a merry band of Swedish
modelers.)

http://www.robotgroup.org/projects/roboblimp.
html; (The infamous robot orni-blimp by
David Santos.)

http://www.nsplus.com/ns/970405/features.html
(The British New Scientist magazine fea-
ture on “palmtop planes” or MAVs [see
illustration], a very orni-friendly branch of
aeronautical research.)

Designers at Toyota came up with this futuristic vision of a piloted orni.

http://www.toyota.co.jp/University/Symposium/
Lobby/orni/index-e.html (The Toyota design
team hallucinates futuristic ornithopters
[see illustration]!)

http://www.ae.msstate.edu/~agb/resume.html
(George Bennet’s resume, including cita-
tions of rather sophisticated ornithopter
research.)

The foregoing is just a sample of the sort of
pages which diligent internet searches can
turn up. Please contact the OMS webmas-
ter (pazuzu@earthlink.net) to report any
exciting ornithopter-related sites you may
find while websurfing... and have fun!




Freaky Bird

Nathan Chronister

James DeLaurier writes that his research
group recently built some small electric-
powered ornithopter models for a movie
based on a popular kid’s book called
“Freak the Mighty.” These models do not
fly, but based on movie magic, they will
look like they do. DeLaurier wanted to
make flying models (like the movie Birdie,
which featured an ornithopter by Ken
Johnson), but the director wasn'’t interest-
ed. “Later, when I saw the filming, I
understood the need for movie prop
robustness,” DeLaurier says, “these had to
crash into a tree again and again.”

Despite the non-flying nature of the mod-
els, much was learned about small motors
and geartrains that might be applied to a
flying model. The photograph shows an
apparently rubber-powered model, also
made for the movie. A 15 cm (6 inch) ruler
provides scale.

Guest Editor’s Note:

The final pages of this issue of
Flapper Facts reprint an item from
the 1978 Aeromodeller Annual. For
several years, the publishers of
Aeromodeller have been most
generous in granting permission for
us to reprint items from their inter-
esting, adventurous magazine. We
encourage our readers to subscribe
to Aeromodeller:

Aeromodeller
Argus House, Boundary Way
Hemel Hempstead
HP2 7ST England

AEROMODELLER ANNUAL
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““That new member’s walking away with the ornithopter event.”
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* ORAKE ORNITHOPTER DETAIL
Above. the power unit with clutch drive to propel -
These five shetches show the wing tip. at the top, nuddle and bottom ot ns beat during one cycle. The lor and heat sink on cylinder for when drive
dottad Ime treces the path of the wing tip during this cycle. The wide srrows show the angle at which s disengaged from the prop U de view
the sir stream apparently meets the wing tip at sach instant. (below) revesis the gear drive shaft which -mo..
The lesding adgs of the propetier portion of the wing is caused 10 Move up snd down. synchionised vates the M through
with the wing position 80 as 10 sliow the sirstresm to meet the lsed sdge ci ly. § e as it may gear box hidden in centre section. The cluich is
2eem. the mere action af cacilleting & wing up snd down whilst moving forwerd. actuslly produces thrust simpia and effeclive.
by wiue .o. the -nvon that hit is ll!v- ot i u.....ot- te the sirstream. So that !.votu:!. (b) the Litt
s angled forward giving » resulting thrust. ust e g oen p. o) to (c] Qe
maximum at position (B). There is no theust at (a) and (c). but there i & smaell smount of forward thrust SEQUENCE OF WING FLAP
ot (d). provided & small amount of negetive lift is tolersted on the cuter portion of the propeiter Right a five-stage of wing
The pesk velocity of the wing tip during the down best must be at lsast § of the ferward velooity Yop: the wing in the “teil sale” glide position.

for there to be sny ussful thrust to keap the model sirborne. The flepping rete of three beats a second

s the predicted requirement to fly the model. Next: the wing halfway through its downbest

Thisd photo shows the wing at the bottom of s
down stroke.

.l-o.l-:!sls.sin’.l(t‘t,i
of the outer tip (tha propelling part) on the up

stroks.
to wings at 200 fi. altitude and the immediate result was a fast roll! Fail e g e e tas ot
safe return of the wings to glide mode worked and a safc landing resulted. tion hes still to move upward
So far so good! These photos ware tsken using the Editors

motorised camera duing 8 demo drive by using a
motor starter. Draughtsman Pet Lioyd .lrny.‘i.
"

MODEL SPECIFICATION paces the Annual & 9 the t

Engine: Merco 29 with a homemade heat sink to keep the engine
cool when the propeller stops and the engine is working
hard flapping the wings.

Wing span: 68 inches.

Weight: 61b.

Construction: Very conventionai, sheet fusclage as on modern power
madels. Tricycle undercarriage.

Wings: Built up, using ribs and spar etc. The wing is covered
with Solarfilm. A symmetrical scction was chosen to
overcome difficult geometric problems around the pivot
points on the wings. Each half of the wings is made up
of three hinged sections, all driven in the correct phascs,
one to the other to provide the maximum thrust during
the down stroke, and to minimisc the reverse thrust on
the up stroke.




