Instruction Manual

Since the dawn of time man haslooked toward the sky and been captivated by what he has
seen, and haslonged to achieve the freedom of birdlike flight. To thisday man hasyet to achieve
true, birdlike flight, but through model Ornithopterslike thiswe can still experiencethis
fascinating form of flight.

An Ornithopter is not like anormal aircraft. Instead of using a propeller to fly it actually flies by flapping its
wings. (No Kidding!)

It's extremely important that you follow these instructions as closely as possible, and follow the steps of
construction in the order they are given. Failure to do so may result in an aircraft with less than ideal flight

performance.

It is the sole responsibility of the builder to construct and operate this aircraft in a safe manner.
| am not responsible for any accidents or occurrences which may take place during it’s construction or

operation.

Tools Needed to Complete ThisKit

Glue, CA (Cyanoacrylate)
Glue, Stick glue or EImers® Gel School Glue
Pliers
X-Acto® Knife
Wax Paper
T-Pins or thumbtacks
Flat Building Board, (See building method below.)
Ruler, with SAE and Metric Measurements
1/32” Drill Bit (optional)
3/64” Drill Bit
Dremel® Tool or Drill
Sewing Thread
Noteson Glue:
For the construction of the fuselage and tail CA (cyanoacrylate) glueis preferred. CA is commonly used in the
construction of model aircraft and will dry in about 10 — 15 seconds. The tissue paper can be applied with ether
stick glue, EImers® Gel School Glue, or your favorite method.

WARNING:

CA gluewill bond skin instantly. Fumes can also irritate the eyes and lungs.

Contents of the Kit.
Before beginning please check the contents of your kit to make sure al parts and materia are present and in-
tacked.
In order to make part identification easier a parts list has been included with full size outlines of most major
parts, parts can thus be identified by placing the part on top of it’sfull size outline.

Reading the Plans:
The kit comes with two pages of 8.5” x 14” plans. To make the plans easier to read certain parts are depicted
in different colors.

© 2003 Zachary R. Crawford |



All parts made from music wire are depicted in red, al thread binding is depicted in purple, tissue outline for
the wing is depicted in green, aluminum parts are shown in blue, the glass bearing is shown in yellow, and the
brass washer is shown in orange.

Building M ethod:

Y ou will need aflat board to build the tail and fuselage on. Lay the plans on top of the board and then cover
the plans with wax paper. The parts will be pinned in place
over the plans as they are glued together. This keeps
everything straight and true. Y ou can use an old ceiling tile
for this, or any soft flat board.

Timeto Get Sarted.
1. Locate the following parts, Motor stick 1/8”x 3/8"x 7
7/16”; Wing pylon
1/8"x 1/2"x 1 3/16"; Center Wing Support 1/8” x1/8” x 3
7/8".

Pin the Motor Stick in place over the plans, glue
the Wing Pylon to the top of the Motor Stick and pin
in place over the plans. The Center Wing Support
should be glued on top of the Wing Pylon, but it
should overlap the pylon by only 1/8”. Hold the
Center Wing Support in place by using T-pins or
thumb tacks placed to the side of the wing support.
Do Not try to stick apin through the pieceit’s self,
that could split the piece.

At the end of this step your model should look like
“Photol”.

Thread er:uhg
Bind With Sewing
Then Coat With |

2. Locate the Wing Support Gusset 1/16” x7/16 x 7/8". This
piece must be cut diagonally into two triangles.

With all the pieces from step 1 still pined in place gluethe 1 Haok/ Crank Shaff
Wing Support Gusset in place. 70" Mismin \arien

Tip: Before gluing the top gusset in place rest the gusset “Photo - 2"
on top of two T-Pins. Thiswill elevate the gusset to center it
properly on the fuselage. See Photo 2.
Note: Let the Glue Dry Completely before going to the

next QQQ_ _ Center Wing Spport

L Wing Block
3. Carefully remove the fuselage from the building

board. Glue the other wing support gusset in place as
shown on the plans and photo 3.

4. Locate the Wing Block 1/8” x3/8” x2 3/16”

Locate the center of the wing block by measuringin 1 1/16
of aninch in from each end, or use the plans to mark the
center. Once the center has been located glue the Wing
Block on top of the Wing Pylon. Making sure it’s centered
and at aright angle to the wing support. See “photo - 3",
also see plans for more details

5. Included in the kit are two small 1/4” x7/16" triangular “Photo - 3"
stock pieces these will be the Wing Block Gussets. Glue

them under the Wing Block where it connects to the Pylon.

See “Photo - 47, also see plans for more details.



6. Find the 1/8" x1/4” x5/8" Bearing Block and cut one end of
it to adlight taper as shown on the plans. Then glue the block
to the bottom, front of the Motor Stick as shown on the plans
and in “Photo - 4.

7. Find the three pieces of 3/32" Aluminum Tubing that’s
7/16” long. Heads Up: Don’'t confuse these with the single
3/4” 1ong Aluminum Tube, it will be used later.

Glue one of the 7/16” tubes to the bottom of the bearing block
and the other two to each end of the Wing Block as shown on
the plans and in “photo 4”

Note: in the plans all Aluminum Tubes are shown in blueink.

Tip: If necessary use masking tape to hold the Aluminum
Tubesin place while the glue dries.

8. After the glue dries the aluminum tubs need to be bound
with thread to help hold them in place and add reinforcement.
Coat the thread with athin layer of glueand rub it in with a
piece of wax paper or plastic. See the plans for more
information, also see “photo-5".

Heads Up. Don’'t under estimate the importance of the
thread binding, it adds significant strength with almost no

weight.

Heads up: It'simportant that all wire parts are bent exactly to
specification, especially the wing levers and the crank shaft. In
order for the dimensions of the wire parts to be as precise as
possible all measurements pertaining to them will be given in
millimeters and centimeters. All wire parts are shown
individually in full scale on page two of the plans.

Note: On the plans all wire parts are depicted in red ink.

9. Locate the two 6.1 cm. length of 1/32” wire, these will
become the two wing levers. Bend the wire to the dimension
shown in “Diagram-1". Y ou can aso refer to the plans.

“Photo-4"

“Photo-5"

“Diagram-1"

(Actual Sze)




10. Find thetwo 10 1/4” long lengths of 1/8” square balsa that
will become the wing spars. Measurein 2.6 cm. in from the
end of the spar. Thisisthe point where the wing lever will
pass through the spar. Y ou can double check that you have
marked the right location by placing the piece over the plans.
Drill a1/32" hole through the spar at this mark. Repeat this
process on the other spar.

Note: If you don't have a1/32" drill bit you can useaT-pin
to make the hole.

11. Insert the 2.1 cm. long section of the wing lever into the
hole you just made and glue it in place, then bind with thread
as you did with the fuselage in step 8. See the plans and
“Photo 6” for more information.

12. ( Optiona but recommended.) Trim the wing spars so they
have a dlight taper near there tips. Also sand off the front
edges of the wing spars to give them a slightly rounded shape

“Photo-6"

.Heads Up: Be careful not to take off to much material
Note: The front of the wing spar is the side with the
shorter piece of wire protruding fromiit.
Set the wing spars aside until step 17.

13. Find the 7cm length of 1/32" music wire Bend a diamond
shaped hook in one end for the rubber band. Make the bends
to the dimensions shown in “Diagram-2”

Spin the wire between your fingers to make sure the dia-
mond hook is centered on the wire shaft.

14. Repeat step 13 using the 9.3 cm. length of 1/32” music
wire.

“Diagram-2"

15. Y ou should now have two length of music wire each with
adiamond hook at one end. One Length should be about 1
cm longer than the other.

Take the shorter length and insert it into the aluminum tubg
at the bottom of the fuselage as shown in diagram 3 and on
the plans.

Slide the brass washer and then the glass bearing onto the
wire. Make sure the hook has adequate room to turn and then
make a 90ébend about 2.3 cm. from the rubber hook. Then
make another 90&exactly 1.3 cm up from the last bend. See

“Diagram 3”.

“Diagram-3”

16. The other, longer length of wire will become the tail
boom. Drill a1/32” hole 1/4” from the back end of the
Fuselage and Insert the wire through the hole as shown on
the plansand in “Diagram 4” Note. If you don’'t have a
1/32” drill bit you can use a T-pin to make the hole.

Let the rubber hook hang down about 0.4 cm and make a
90&bend so the wire lays parallel with the top of the motor

stick. At the end of the wiretail boom bend up a small spur
about 0.5 cm long. Thetail will be seated on this spur. Bind
with thread as shown on the plans.

“Diagram 4"




17. Insert the longer length of wire protruding from right
wing spar into the auminum tube on the side of the
aircraft as shown in “Photo-7". Place aright angle
bend in the wire to hold the wing spar in place.

Repeat the same procedure to install the left wing spar.
See the plans for more details.

18. Included in the kit are two pieces of 1/32” thick
Plywood. These will become the connecting rods which
will connect the crankshaft to the wings, alowing the
wings to flap. Y ou need to drill two 3/64” holesin each
peace as shown on page 1 of the plans. The two holes must
be exactly 5 cm apart.

19. Locate the 3/4” long piece of 3/32" auminum tube.
Using apair of sharp scissors cut the tube into 3 pieces.

20. Slide the two connecting rods onto the crankshaft. Side
the other end of the connecting rods onto the wing levers.
See “Photo-8". Turn the crankshaft over a couple of times,
the wings should flap. Each wing should rise to the same
height and both wings should flap in sink.

21. If everything looks good slide one of the pieces of
aluminum tubing that you cut in step 19 over the crank
shaft and crimp it closed with a pair of pliers. Apply a
small drop of glueto the crimped tube, being careful not to
glue the connecting rod to the crank. Thiswill hold the
connecting rods in place. See “Photo-8"

Repeat this step on both wing levers.

22. Construct the tail from 3, 12 lengths of 1/16” square
balsa stock and the 4 3/4” long piece of 3/32" square balsa.

The 3/32” square piece will make up the center of thetall
and should be trimmed to fit and pinned in place first. The
remainder of the tail should be built around it from the
1/16” square stock. See *Photo-9”

Note: Thetail should be built over the plansin the

same manner the fuselage was as described in in the begin-
ning of this manual.

23. After the glue has dried, carefully, remove the tail from
the building board. Drill a1/32” hole into the top of the tail
center, 1/2” back from the front of the tail.

Note: If you don't have a 1/32” drill bit you can usea
T-pin to make the hole.

Place thetail on the tail boom, (which you formed in step
16) with the tail spur on the boom sticking up through the
hole you just made. Glue thetail firmly in place then bind
with thread. See “Photo 10"

“Photo 7"

“Photo 8”

“Photo 9”

“Photo 10"



Heads Up: With the tail and wing spars now attached the
ornithopter has become very fragile. Handle with carel

Covering

Thisisthe stage where you turn your wood and wire skeleton into an actual Flying Machine!

Included in the kit is a sheet of model aircraft tissue paper.

Y ou can use stick glue, EImers® Gel School Glue or white glue to apply the tissue to the airframe.

Note: White glue needs to be diluted with three parts water.

Heads Up: DO NOT Shrink Covering on Wings or Tail.
Wings:
| recommend that you cover the wing with two pieces of tissue
with adlight overlap in the center. The tissue grain needsto be
perpendicular to the wing spar, see plans.
Cut two pieces of tissue paper slightly bigger than each side of
thewing; (about 12" x 5 1/2").

Lay the tissue paper flat on the edge of your work surface.
Apply athin layer of glue to the right wing spar and the center
section of the wing. Apply the tissue paper to the wing by
pressing the wing structure onto the tissue paper, keeping the
tissue flat.

Cut adlit in the tissue paper between the wing spar and the
wing block, where indicated in “Photo 11”. Thiswill separate
the wing spar from the wing block, allowing the wing to flap
fredly.

Repeat the above process on the left wing and allow the
glueto dry.

Trim away the excess covering in front of the wing with a
sharp X-Acto® Knife, then cut away the excess covering at
the back of the wing to create the wing shape shown on the
plans.

Tip:_Your ornithopter will fly best when both sides of the
wing are symmetrical. To insure both sides of the wing are the
same you can make a paper template to use as a guide when
trimming the covering.

Note: Trailing edge of wing is depicted in green on the
plans.

Talil

Cut another piece of covering slightly larger than the tail,
(about 5 /2" x 8 1/2"). Coat thetail frame with athin coat of
glue and apply the tissue, just as you did with the wing. Let
the glue dry then trim away the excess covering with a sharp
X-Acto® Knife.

Prepping the Motor
Included in the kit isa 26” long piece of rubber. Tie the two
ends of the rubber together using the knots shown in
“Diagram 5”, then cut off the excess rubber remaining behind

“Photo 11"

“Photol12”

“Diagram 5"




Y ou can increase the performance of your Ornithopter if your rubber motor isfirst broken in and
lubricated prior to flight.

To break in your motor stretch your rubber band to alength of 36” and hold for 2 minutes, then let the
rubber rest for 15 minutes. Then stretch again to a length of 48” and hold for 4 minutes.

To lubricate you rubber you’ll need a rubber lube, or some Son-of-a-Gun®.
(Son-of-aGun® isa Armor All® type cleaner found where car products are sold.) Place the rubber motor in a
plastic bag and add a little lubricant, zip the bag closed and rub the lubricant into the motor. The lubricant will
allow the motor to wind and unwind easier by reducing friction as the rubber rubs against itself.

Hook the knotted end of the motor to the hook at the rear of the plane, loop the rubber through the front
hook and back to the rear hook.

Flying Your Ornithopter

Heads Up: This Ornithopter is designed to fly in calm conditions only.

DO NOT intentionally aim this aircraft at another person or animal.

Y our Ornithoptersfirst flight should be made in dead calm conditions or preferably indoors. Bend the tail of
the Ornithopter up slightly, wind about 35 turns onto the motor and launch the model with a gentle push, in a
level position. DO Not throw the model. The model should glide slowly to the ground, flapping it’s wings.

If the model divesto the ground bend the tail up more, if the model triesto climb and then divesto the
ground, (stalls). Bend the tail down slightly.
If the model veersto the right bend the tail to the l€eft, if the model veersto the left bend the tail to the right.

Y ou can continue to wind more and more cranks onto the motor with each additional flight.
DO NOT Exceed 300 Turns. Your Ornithopter should be able to climb out after launch and make 5 or 6
circles overhead before descending.




