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Lo all whom if may concern:
Be it known that I, Haxs (JUNDERSEN, a

the city of I redrikshald, in Norway, have
invented certain new and useful Improve-
ments i Flying-Machines, of which the fol.
lowing is g specification, reference being
had therein to the accompanying drawings.

My ‘invention relates to Improvements 1in
flying machines of the type propelled by
means of power driven wings, which are
attached to the structure of the machine by
and to which is imparted &
flapping motion by means of Spring power.

T'he essential features of my invention
consist in the disposition on the wings of
the points of attachment of the means for
operating the latter and the disposition of
the double hinges for connecting the wings
to the structure of the machine, so as to
obtain a motion of the wings like that of the
wings of a bird, and a further feature con-
sists in the construction of a mechanism for
transmitting power from the motor to the
means tor performing the upward motion

to the wings.

On the appended drawing Tigure 1 is
a side elevation of my improved flying-ma-
chine, Fig. 2 is a front elevation, Fig. 3 is
a top view of the machine, Fig. 4 is a detail
plan view of the hinge, Fig. 5 is a central
vertical section through a portion of the
power transmitting means, Fig. 6 is a frag-
mentary view in elevation of g portion of
the power transmitting means, only a seg-
ment of the spiral wheel being shown.

The machine, which is mounted on wheels,
has a structure built of the best kind of
material combining lichtness with sufficient
strength, and is provided with wings 22 and
guiding and steering planes (horizontal and
vertical). . . -

The means for performing the down
stroke of the wing 22 consists of g powerful
collspring 1, which is fastened to the struc-

ture of the machine at 9 and to the wing

at 3. |

The means for performing the up stroke
of the wing consists of a cord or wire 4,
which is fastened to the wing at 5 and is
carried over guiderolls ¢ and connected to a
rod 7 which is guided in the structure of
the machine at 8. To perform the down-
ward puoll of the said rod for producing the
up-stroke of the wing I make use of g
specially constructed

of Norway, residing at | of the machine and

1s released, the power

operated by

‘motion.

device consisting of a

| spiral path 9. diagfammatically-l'epres-:ented

i Fig. 1, which is Journaled in the framoe
18 rotated by any suit-
able means; said spiral
mounted on the bottom
(. In Fig. ¢, only
wheel 9 ig
the race starting at point 11 is continuous
until 1t reaches the pomt 12. During each
revolution of the said sptral the wheel 10
s catight at the entrance end 11 of the spiral
and driven toward the center 19 where it
spring 1 then being
allowed to perform the down stroke of the
wing. The rod 7 is provided with springs
13, 14 which engage the guide 8 so as to
move the wheel 10 out of engagement with
the center and into engagement with the
entrance of the spiral. The spiral is to be
& motor-cycle by means of chain

end of the said rod
1. segment of the spiral

gear.

The double hinge for -connecting  the
wings 22 to the frame of the machine com-
prises a frame structure 21 which is pivoted
to the frame work 16, at 15, to turn about
the Tongitudinal axis of the wing, the frame
structure of the wings 29 being pivoted to
the frame structure 921 upon an axis 17
transverse to the wings, whereby the wings
are allowed to have 2 flapping or beating
The co-acting pivot points 15 and
17 allow the wings to have g compound
movement which is the resultant of the flap-
ping movement and movement about the
longitudinal axis of the wing, which causes
the center of pressure to move In a curve
line during the stroke, and give the WIngs
a_propulsive effect similar to those of the
bird. '

It should be noted that the points of at-
tachment 8 and 5 of the power spring and of
the cord are situated on the foremost half
of the wings. By the disposition of said
points and by the double hinge I obtain an
antomatic turning of the wing at the begin-
nimng of each
ward, said turning being caused by the re-
sistance of the air acting on the rear halt of
the area of the Wings,
wIing a rearward slanting
the up stroke so that the
a kite, while during the
wing assumes a forward
as to exert a powerful action on the AT up-
ward and rearward for producing the lifting
and propulsion of the machine.

position duringe

down stroke the

9 engages a wheel 10

shown, it being understood that

motion upward and down-
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lowing: By each revolution of the spiral
0 the wheel 10 is moved toward the center
12 exerting a pull 1n the rod 7 and 1n the
5 wire so as to move the wing 29 up into posi-
lion 18 cansing the power spring 1 to be
stretehed s on the release of the wheel 10 at
he center 12 the wing is by the spring 1
~imparted a flapping motion mto position 19.
10 Durine the upstroke the point 20 of the
wing describés an S and during the down-
Liroke said point describes a reversed S, the
path of the point 20; during @ complete up-
ward and downward movement of the wing,
15 Jegeribing a figure 8, as shown in dotted
Jines in 1fg. L. - _
IHaving thus fully described mny invention,
what 1 claim as new and desire to secure by
Letters Patent, 1s:— '
20 In a flying machine, the combination with
the body portion thereof, of a set of wings,

‘means hinging said wings with said body

The operation of the machine is the fol- | portion, and - means actuating said wings,

suid actuating means comprising, springs
for actuating said wings downwardly, a
wheel having a spiral race, means for rotat-

g said wheel, a longitudinally movable

menber provided with a voller illlil.]]ﬂ;(‘.d to
travel in the said race, means for shifting
the said roller in the said race at the begin-

ning thereof, to produce movement of the

i movable member, means frecing smd
rollor from the said race to permit return
{hercof, with the rod, to the starting point
of the said race, and means operatively con-
necting said movable member and  saxd
wings to actuate the same upwardly.

In testimony whereof T aflix my signature
1N presence of two witnesses.

Witnesses: _
I1L. 2. NorLovry,
nric MOLLER.

1IANS GUNDERSEN. |
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