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Before you begin reading this
exciting issue of Flapper Facts,

please take a moment to look at your
mailing label. If an "x6" appears in
the upper right corner, it is time to
renew your membership. If a larger
number appears, you are OK.

Dues are $9 per year in the US and
$14 per year elsewhere. Checks or
money orders must be written out to
"Nathan Chronister," 3140 Rt 209 #2A,
Kingston, NY 12401.

Rules Change

In response to the suggestions of
several members, the rules of the
1994 Postal Contest have been changed
to encourage greater participation.
The requirements for documentation
have been relaxed, and a separate
prize is now available for those who
wish to submit unproven designs. I
hope that many of you will take
advantage of this opportunity and
send in your ideas on how one might
build a variable-span ornithopter.
You will find in this 1issue an
article on variable-span flapping in
birds and bats.

Indoor Flying Models

OMS member Lew Gitlow of Indoor Model
Supply tells me that his new book,
Indoor Flying Models, is approx. 160
pages, 8.5 x 11", with "loads of
plans." Many of the plans are full
size and include IMS kits in addition
to the original designs of famous
contest winners like banks, Coslick,

Brown, Hunt, and dozens of others.
The scope covers gliders to the F1D
international microfilm class models.
With all the illustrations, technical
data, building and experimenting with
his own models, it comprises years of
work.

You will find a development that
starts with a theme of man's first

dream of flying and how with
imagination and the use of
experimental models he actualized
this dream. Then with a strong

message for instructors he presents
material that «can be used to
stimulate interest before the
instructor adds his own experience.

The basics of tools, materials, and
"the right moves" lead you from the
most simple to the most complex

models and techniques, including "How
to brew your own microfilm solution, "
and the secrets of the experts are
revealed including "What your best
flying buddy won't tell you."

More details of the scope and
content will follow during the year,
but if you want to get your copy and
be ready for flying with the latest
info send $25 to Indoor Model Supply,
Box 5311, Salem, OR 97304. Lew asks
that you write rather than phone;
Visa and Master Charge accepted, and
quantity prices are available.

How to get John White
Aexomodeller in the US

In the last issue, I published a
reprint article from the British
magazine Aeromodeller featuring John
White’s biplane ornithopter. I now
know where you can get Aeromodeller
and other British model magazines in
the USs. You can also get a plans
catalog which will allow you to order
Aeromcdeller plans. Please write to
Wise Owl Worldwide Publications, 4314

Plans and

West 238th Street, Torrance, CA
90505-4509, and ask for their
extensive list of publications.

New Record

Roy White has been flying his

ornithopters under Cat. I ceilings a
lot lately, and he has the record up
to 6:58, as of 20 Feb. 1994.

Ornithopters in Schools
I don't know if there

are any



teachers in the OMS, but a recent
letter from Mike Palrang made an
interesting suggestion. Mike flew a
high-performance indoor design for
his daughter’s 4th grade class, and
says the kids and teacher really
enjoyed it. Ornithopters are
fascinating and . would help get
children interested in science if
used in this way. They also offer a
unique opportunity to demystify
biology and show that it behaves
according to physical laws.

Eccentric

Roy Clough has contributed some of
the plans to this issue of the
newsletter. He also sent me a model
of the eccentric-driven flapper. I
couldn’t get it to perform very well,
but it did achieve an extended glide.
The limit on performance seemed to be
that as the rubber band was wound
tighter, the whole model curled up,
pointing the wings up instead of
laterally. If you wish to try this
unique and very simple type of model,
make sure it is stiff enough to avoid
this problem. Possibly use a balsa
motor stick along the leading edge of
each wing to spin the goose neck.
Roy encourages you to try various
neck weights, lengths, etc.

Micro Electric Gearbox

Although my brief attempt at building
a micro electric ornithopter failed,
I decided to publish the gearbox
design in case it has any potential.
An important thing to keep in mind is
that the power/weight ratio of the
micro flight system is very low. I
tried to compensate by using a lot
more gear reduction and a much
lighter wing loading than has been
previously successful. Maybe that
was the wrong approach, or maybe the
problem was with my tandem
configuration. To build the gearbox,
you will need a 12-tooth, 48-pitch
gear from the little motors they sell
at Radio Shack. The other gears are
from the Hobby Lobby large motor
geartrain, HLH731. The output crank
is recessed into the final gear so it
can’t disengage. I attached the 12T
gear to the small motor shaft by

first plugging the hole with CA and
baking soda, and then drilling a new
hole. The gearbox works great...

Micro-electric ornithopter
gearbox

Designed by
Nathan Chronister

1/32 plywood] Kenway motor
127 gear ||
9T, 27T & T
comblnation 1) || 29732
9 /32 aluminum tubing
1/32 wire 1716 balsa

k-s78—

Variable-Span Flapping:
What it is, and why it’s important

Almost every ornithopter has used two

fairly simple motions to produce
flapping flight. Specifically, the
wings move up and down, and they

twist to provide different angles of
incidence. Some people have assumed
that birds fly the same way. But why
should they fly that way, when they
can use more efficient techniques?

First of all, the mass of the wing
can be more easily raised through the
recovery stroke if it is folded.
This allows the wing to follow a
straight line rather than an arc,
saving time and energy.

Also, there are aerodynamic
advantages to wing folding. During
the downstroke, a wing produces 1ift
and thrust. During the upstroke,
however, things are a lot different.
The wing can either produce a force
which is down and forward, or one
which is up and backward. Either
way, it isn’'t very efficient. By
decreasing the span and area of the
wings during the upstroke, the
upstroke can be gotten through more
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Ornithopter
Design Manual

This fully 1illustrated, 42 page
booklet will tell you what’s been
done in the field, how to overcome
ornithopter trim problems, how to
design a flapping mechanism, and much
more. Includes ornithopter terms and
principles of flight. Stop trying to
build ornithopters without it! Send
$3 to Nathan Chronister, 3140 Rt 209
#2A, Kingston, NY 12401.

Freebird Plans!

Easy to build, fun to fly, and a
convenient testbed for new design
ideas. This sturdy ornithopter was
designed for beginners but everyone
else needs one too! Please send two
stamps to cover costs.

VERTEBRATE FLiGHT
NorgerG, U.M.
a

w

#ig. 9.2 u Lateral and b postenior projections of the tracks (traced refative 1o the bodwy of the ups of
the thumb (only in «) and the third-fifth digits. feet. und tail over a compiete wingstroke of the
long-eared bat ( Plecorus auritus) fiving horizontally. The mumbers indicate each 100th of a second
starting from the uppermost position of the wings. In u the flight speed is 2.35 m s* and the stroke
frequency is 11.9 Hz. and in b the speed is 2.4 m s and the frequency 1.8 Hz. (Norberg 1976a. by
courtesy of The Company of Biologists Ltd: from cine tilms run at 700-800 frames s*')
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ERIENCE W D Y. by PETER L. VALENTINE

P.0O. Box 1261
Marion, Va. 24354
(703) 783-6880

In 1985 I thought >f combining parts of two ‘TIM ‘' wind-up
toys to imitate the dragonfly configuration of two closely spaced
pairs of flapping wings in front of one another. It wasn't as
simple as I imagined, but I eventually made a number of these
flappers, got them to fly better than the original toy, and had
gome fun along the way. Perhaps others will find this interesting
and want to try their hand at building mechanical dragonflys!

How to Build a Mechapical Dragonzly

Building a dragonfly from TIM ornithopters requires two toy
kits plus one more crank mechanism and a fabricated drive shaft to
connect the front and rear wing crank mechanisms as shown in Figure
1. Some sources used to sell ‘replacement parts’, which was handy,
because three heads, two bodies, two wings, and one tail cost less
than three ornithoptere. Because these toys are made from
thermoplastics (nylon and polyethylene?), I had poor luck trying to
glue things together, but cutting and welding using a wood burner
or goldering iron works well encugh if care is taken not to burn
the plastic and make it fragile.

Referring to Figure 2., peel the heads off two crank
mechanisms after first cutting behind the hinges and on/off switch.
Remove the hinges, connecting rods and on/off switch from one unit,
and modify the crank by cutting off the pin and melting a hole
where it used to be. Melt the other end of this crank to transform
the hook to a rectangular tab (this will fit into the drive shaft
slot). To complete the rear crank assembly, turn the modified unit
around and mate it to an unmodified unit so that the pin of one
crank fits through the hole that was made in the other, and join
the two units permanently by welding scrap pieces of nylon to the
rims of the two crank halves. This requires some dexterity to keep
things lined up while soldering on the attachment structure!

Next, weld a body on to the rear, or hook end, of the frame of the
crank assembly made above. Then weld a partial body to the front
frame of the rear crank assembly after deciding what hinge
separation is desired. In diffevent models I used fore and aft
hinge separations of 2" to 3.25" with success and didn’t have too
much trouble connecting the fore body to the front of the rear
crank frame. Naturally, the front wing gets trimmed quite a bit,
and I did that step last.

For the front crank mechanism, it seemed necessary to keep the
snap on/snap off feature of the original bird head so that the
drive shaft could be inserted/replaced, but I tried several head
modifications. Usually 1 discarded the rubber bumper to save
weight . Since the crank sometimes rubs against the inside of the

head in the stock toy, I tried cutting away material in that area.
This gave it a nice smile, but allowed dirt to get inside. The best
solution was to weld the aft part of the head to the crank frame,
cut off the front and rotate it upside down, and then melt it back
on. The hook end of the front crank is melted to the same tab shape
as the front end of the rear crank so that it will slide into the
front end of the hollow drive shaft. I also eliminated the on/off
lever from the front crank to avoid loading up the drive shaft.

The lightest drive shafts started as plastic report binders
found at discount stores. They have a c-shaped cross section about
.125" x .5 that is melted shut to fit the crank tabs, with the
length being set by the fore and aft hinge spacing. Final fitting
is done by inserting the shaft into the forebBody onto the tab of
the rear crank and then gently inserting the front crank tab into
the other end of the drive shaft while ’‘snapping’ the head on. At
this point I would install a rubber motor and maybe a rear wing and
make sure everything worked right without binding when I turned the
wind-up crank. I gave the drive shaft a 45 to 75 degree twist,
which I’11 get into later.

Now mount the buttons that hold the trailing edge of the wings
to the body and trim the wings. For the fore wing I cut the button
and surrounding material out of the discarded portion of the front
fuselage and attached it near the aft edge of the front fuselage.
Then, with stock wings installed front and rear, I marked the front
wing for trimming so that it would clear the rear wing and also
marked where to put the hole and hole reinforcement. The wings
shouldn‘t bind up on the downstroke or get too slack on the
upstroke. I sometimes narrowed the rear wings for appearance sake.

Test Flying the Mechanical Dragonfly

With an untwisted drive shaft, I had a choice when mounting
the head of the dragonfly to the shaft of whether all four wings
went up and down in unison, or, with the drive rotated 180 degrees,
one set went down while the other went up. I tried it both ways.
With the wings going in unison, the thing flew like an anemic moth
with lots of up and down body motion. With the wings going in
opposite directions, it ran much smoother mechanically, but it
still didn‘t fly as well as the original toy. This was puzzling
because I had read in one source (Ref 3, p. 56) that dragonflys
flap their wings ‘exactly’ opposite one another, and I thought this
would be the best way.

Now this was the middle of June, 1985, and it just so happened
that while I was thinking about what to do next, an article
appeared in Science magazine by researchers who had been performing
tests on living dragonflys (Ref. 2). They presented a chart of wing
motion that showed that the insect flapped with the rear wings
starting down about a quarter cycle ahead of the front wings. When
I made a twisted drive shaft that made the rear wings lead by about
90 degrees and put it into the prototype, it flew as well or better
than the original toy. That was more like it!
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PLaN 4

HIS wing flapper (Plan 4) is an instructive and amusing

project; the model from which these plans were drawn was
one of the most successful I ever built. In flight it makes a queer
snapping noise caused by the unsupported trailing edges of the
wing blades. On the down stroke the trailing edge of the forward
blade is held in place by the second blade, which in turn is resisted
by the supporting framework. As the wing goes up these edges
bend down, and it is this which gives the model forward motion.
The closed downbeat causes lift.

The construction of this model can be altered by the builder,
but the dimensions should be kept the same. It is possible that
you may have some kink that would aid flight. Note that the
elevator and rudder slide back and forth on the rounded outriggers;
this is accomplished by slides made by wrapping tissue around a
one-sixteenth-inch nail, glued and let dry. When these are removed
from the nail, they are glued to their respective positions on the
empennage.

The model is wound and flown in the conventional manner; so
wind her up and let ’er go!

T n ot s b e
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ECCENTRIC DRIVEN FLAPPING BIRD

Plastic Goose neck

1/32 steel wire frame : Cut—away for rubber loop
\ | \

=

= <z
\ | |
\ Slot for rubber Covering was Silkspan
model plane tissue ]

Spotwelds - = N~

X White background with \
2 /T printed design.

J Patent notice

- Bentup4-5°
h 1

/
Feather design printed

in red anu black

\\b \</\<// Date: Late 50's or early 60's
With careful adjustment this commercial ©

Drawn from memory: R.L. Clough, Jr.
model would fly 12~18 feet. S Dec 1993

Rotation
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1994 Ornithopter Modelers’
Society Postal Contest

Rules:

1. The purpose of this contest is to
encourage the design and construction
of ornithopters which partially fold
their wings during the upstroke in an
attempt to' approach the appearance
and efficiency of bird flight.

2. Anyone may enter. There is no
entry fee.

3. Actual models or unproven designs
may be entered. Entries in these two
groups will be subject to different
rules and will be eligible for
different prizes.

4. Actual models will be given a
score equal to flight duration x
(mid-downstroke span - mid-upstroke
span) / mid-downstroke span. Thus,
both duration and span variation
contribute to score. Other factors
such as size and power source will
not be considered.

5. Proof of duration may consist of
a VHS videotape of a flight (non-
returnable) or a statement signed by
a contest director. Proof of span
variation may consist of videotape or

photographs (also non-returnable) of
the model in front view. In either
case,

the model must be flapping its
wings under full
held in place,
be clearly
downstroke

power while being
and the wing tips must
visible at the mid-
and mid-upstroke

positions. Also include a brief
description of the model and its
operation.

6. The entrant with the highest

score will receive an autographed
copy of Lew Gitlow’s book, Indoor
Flying Models, OMS membership for two
years, and a copy of the Flapper
Facts backissues since 1983. Second
place will receive an autographed
copy of Indoor Flying Models and OMS
membership for one year.

7. To encourage broader partici-
pation, unproven designs may be
entered. Designs must be clearly

presented in 8.5 x 11" format with at
least .25" margins, using one or two
pages. All entries will be printed
in Flapper Facts and the winner will
be determined by member vote. The
winner will receéive an IMS Flapping
Flyer kit, OMS membership for two
years, and a copy of the backissues.
8. The contest will be administered
by the Flapper Facts editor, who is
not permitted to enter. Score
determination and choice of winners

is final. If fewer than two actual
models are entered, prizes may be
redistributed.

9. Entries must be received by March
31, 1995, Send all materials to
Nathan Chronister, 3140 Rt 209 # 2A,
Kingston, NY 12401.



