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FRANZ WONDRA, OF SCHENECTADY, NEW YORX

FLYING-MACHEINE.

No. 876,125, -

Specification of Letters Patent.

Patented Jan.'7, 1908,

Application filed October 11, 1904, ' Serial No. 227,978,

To all whom it may concern: ‘

Be it known that I, Fraxz WowDRA, a
citizen of the Empire of Austria-Ilungary,
residing ‘in Schenectady, in the county of
Schencctady ‘and State of New -York, have
invented certain new and useful Iniprove-
ments in Flying-Machines, of which the fol-
lowing is a specification.

This invention relates to an improved fiy-
ing machine in which the natural current
that is produced by the gradual falling of the
machine is employed by suitable acroplanes
for the forward motion in connection with
reciprocating wings and rotary propellers
driven by a motor, the machine being
equipped with suitable wheels and floats at
its lower part for being propelled on land and
water; and the invention consists in its gen-
eral outlines of a flying - machine, which is
provided with stalionary acroplanes, of
which the front-plane is located at a some-
what less height than the rear-plane, both
being curved laterally and arranged at a
slight- angle of inclination to the horizontal
plane, a pair ol oscillatory wings located
between sald - acroplanes;, mechanism for
imparting an oscillatory motion to said
wings, a suitable motor on the platform of
the flying machine, propellers located at the
rear of the flying machine rotated by a suit-
able transmitting mechanism . from said
motor, a steering-rudder located at the front
part of the machine, means for turning the
rudder to either side in connection with the
propellers, and also at a suitable inclination
towards the horizontal plane, a sliding gon-
dola below the platform, guideways for said
gondola, and means for guiding the basket
forward or backward. in said ways in order
to shift the center of gravity of the machine,
according as an ascending or descending
motion 18.to be imparted to the same.

The invention consists next of the con-
struction of the oscillating wings with a
number of hinged pancls, and improved
mechanism for feathering said wings.

The invention consists further in certain
details of construction of the steering-rudder,
the propellers, the starting and stopping
mechanisms, and other combinations of parts
which will be fully described hereinafter and
finally pointed out in the claims.

In the accompanying drawings, Figure 1
represents a side-elevation of my improved
flying 1hachine, showing the general arrange-
ment of the part: of the same, Fig. 2is aplan-

“braces made of steel-tubing.

he

view of one he.  of the flying machine, show-
ing one hall of the aeroplanes and one of the
wings, Fig. 3 is a rear-elevation of the flying
machine, showing the provellers, acroplanes
and the wings, the dotted liws indieating the
lowermost position of the wings, Figs. 4, 5
and 6 are respectively a {ront-view, a trans-
verse section, and a plan-view of the mech-
anism for opening or closing the hinged pan-
éls of the oscillating wings, Fig. 7 is an en-
larged | detail. vertical transverse secticn,

showing the mechunismn for actuating the os-
cillating wings, Fig. 8 is a detail side-view of

the sprocket-wheel and chain transmission
for actuating said wings, Figs. 9, 10 and 11
are details of the sprocket-wheel and chain-
transmission of the oscillating wings, Fig, 12
is o rear-elevation of the front steering-rud-
der, Fig. 13 is & side-elevation of the lower
part of the ilying rnachine, drawn on a larger
scale than Fig. 1, so ag to illustrate the start-
ing and steering rmechanisms, Fig. 14 is a
plan-view of Fig. 13, showing the rudder and
propellers turned sidewise for stevring in a
horizontal plane, Fig. 156 is a détail-plan-
view of the auxiliary starting levers, Fig. 16
is a sectional* side- clevation, dvawn on a
lavger scale, of the motion-transmitting
mechanisms, Fig. 17 is a vertical transverse
section on line 17—17, Fig. 16, IMg. 18 is a
plan-view showing the means for turning the
supporting frame of the propellers for steer-
ing purposes, Fig. 19 is a vertieal section on
line 19 —19, Fig. 18, Fig. 201s a detail-section
showing the connection between the rims of
the propellers for steadying the same during
their rotatory motion and Figs. 21 to 23 are
detail views of the wing-panels. -

Similar letters of reference indicate corre-
sponding parts throughout the several views.

The flying machine is constructed in its
eeneral outlines of a supporting - frame I
made of light but strong steel-tubing, a plat-
form N dupported at.the lower part of the
frame, & motor E on said platform, and:a
seat 1 also on sald platform-for the person
that operates the starting and steering mech-
anisms.  Below the platform N is arranged a
wheeled vehicle-frame ¥t The platform N
and the frame ' are connected by suitable

platform N and the vehicle-frarie are Jocated
cuide-ways for the sliding gondola M, in
which the second person is seated. At the
upper front-part. of the supporting-frame ¥
is located a stationary front acroplanc A,

Between the-

EISSUED

85

50

95

100

108



2 .. 878,125

and at the upper rear-part of the frame F a

stationary rear aeroplane AY, and interme-
diately between the same the oscillating
wings B, B. The frames of the aeroplanes
5 A, A' are connected by steel-strings @ with
the main- and vehicle-frames and- by in-
clined braces ¢ ¢* with the main-frame F, so
that the required degree of stiffness is 1m-
. parted to the aeroplanes. At the front-end
10 of the supporting main-frame F is arranged a
vertical steering-rudder D, which is capable
-of rotary motion on its vertical and herizon-
© tal axes, while two_propellers C, C* dre ar-
“ranged at the rear-end of the supporting-
15 frame, one being arranged vertically above
the other. T
H indicates the mechanism for opening
and closing the panels of the oscillating
wings, I the mechanism for imparting oscil-
20 lating motion to the wings,; J the mechanism
for steering in a horizontal plane, K the
‘mechanism for steering in vertical direction,
and G, G are floats provided with Tunners at
their undersides, which floats are supported
25 at both sides helow the vehicle-frame and
serve fof guiding and supporting the vehicle
on the water, while the wheels of the vehicle-
frarme serve for supporting the same on land.
The supporting main frame.—The support-
30 ing or main-frame ¥ is constructed of seam-
less steel-tubing and comprises a middle por-
tion having inclined side and upright center
tubes and inclined forwardly and back-
wardly extending tubes a® supported on the
35 side-tubes. The lower horizontal vehicle-
frame F* is supported below the platform N
and provided with a forwardly - extending
tapering frame F? in which the steering-
rudder D is supported. The lower frame F!
40 is wider at the lower part than at the upper
part and provided with longitudinal guide-
ways 16 for the shifting -gondola M. The
lower frame F*is stiffened by inclined tu-
bular braces ¢® which are connected with the
45 steering-rudder frame F* at the front of the
machine and with the upright frame in which
theshaftsof the propellersC, Ct are supported.
The aeroplanes.—The aeroplaries g,
constructed of a light frame of steel-tubing
50" and a covering of waterproof silk, linen or
‘other suitable material.” They extend to

either side of the machine and are slightly

curved both in lateral and longitudinal direc-
tion, so as to be convex at their upper sur-
- 55 face, being stationarily supporte

upper part of the supporting main-frame of
. the machine. The aeroplanes are arranged
" in the nature of the wing of a bird, at a down-

ward and rearward inclination of 10° to the’

80 horizontal plane, the front-end of the front
-aeroplane Eeing located: in the same hori-
zontal plane with the rear-end of the rear
aeroplane, o that the front aeroplane is

~ located somewhat below the rear aeroplane,

65 ag shown elearly in Fig. 1.+

‘Alare

on the’

The oscillating wings.—The wings B are
made of frames formed of steel-tubés and
hinged at their inner ends to a transverse
ﬁivot—rod c.. To the frame of the Wings-are :
hinged transverse slats or panels b, while on 70
the upper side of the wing-frame is arranged -
the mechanism H for closing and opening the

anels . The wings are made curved in
imitation of the wings of a flying bird and are
oscillated so as to imitate the motion of such 75
wings. During the upward motion of the
wings B, the panels  are open, so as to per-
mit the wings to pass freely through the air,
the panels being cﬁ)sed when the wings arrive
in their uppermost position by the mechan- 80
ism H, so that the wings afe then swung with .
fally-closed surfaces in downward direction
The motion of the wings can be interrupted
and the wings locked in position at”any
moment by interrupting the motion of the 85
actuating mechanism I; the wings being then
used as auxiliary aeroplanes for floating in
the air. The wings B are connected by links
d and connecting rods d' with the wing-
actuating: mechanism - I. The wings are 90
located between the aeroplanes in such a
manner that their center is located in a line
that connects the front-end of the front aero-
plane A with the rear-end of the rear aero-
plarie A1, as shown in Fig. 1 The wings are 95
curved and are arranged at a forward and
trearward inclination of 10° to the horizontal
plane, so that by their inclined motion they
impart an upward and forward motion to the
machine. = -~ :

The propellers.—The propellers C, C! are’
provided with two curved blades, as shown -
clearly in Figs. 3 and 13, said blades being
supported at their inner-ends on the driving-
shafts of the propellers and at their outer
ends by circular steel - rims ¢, ¢! and steel-
strings I]‘ The blades are spoon-shaped, -be-
ing widest at their outer ends and tapering
toward their inner ends. The propeller-
shafts are supported ‘in journal-bearings of

100
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“segments 4, ' of the horizontal steering

mechanism. Rotary motion is imparted
from the motor to the shaft of the lower
propeller and transmitted from the same to
the shaft of the upper propeller. The lower
propeller is provufed with a circumferen-
tially - grooved circular steel-rim or frame
¢, which engages a tapering rubbér-tire 54
applied to the circumference of the steel-rim
¢' of the upper propeller C* as shown in Fig,
20. - The connection between the:grooved.
circumference of the steel-ring ¢ of the lower
propellerCand the tapering rubber-ring 54 on ..
the upper propeller secures the steady rota- -
tion of both propellers in whatever position

they are placed.' The propellers are located -
at the rear-end of the supporting frame of the

machine below the ‘rear aeroplane A!, and

117
120

125

-serve the twofold purpose of imparting for--

ward motion’to the machine and of steering 130
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it in a horizontal direction in counection
with-the front-rudder D, 7
The rudder—The Tudder D is made of a

" tapering frame of steel tubing covered with

[\
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waterproof linen, silk or other material and
supported at its front and rear-ends in a sup-
porting-frame 7. The frame j is connected
with. the horizontal steering mechanism,
which will be described hereinafter. A ring-
shaped gear-wheel k is connccted with the
frame of the rudder and permits it to be
moved to any suitable angle of incligation to
the horizontal plane. The rudder is tocated
at the front-part of the machine vertically
below the front kite-plane A.

The vehicle—The vehicle frame ' is pro-
vided with four wheels of equal size. The
front steering-wheels are connected by an
endless steering-chain I with the horizontal
steering mechanism, so that the machine can
be steered when on land.

The floats.—The floats G are formed of »
skeleton steel-frame covered with sheet-
aluminium, so as to form airtight hollow
bodies. They are supported at the lower end
of the supporting frame of the machine in
such a manner that the lower propeller ©
cannot form contact with the surfuce of the
water when the floats float on the same.

Thewing-actuatingmechunizm.—Thewing-
actuating mechanism is shown insdetail 1n
Figs. 7 to i1. It is supported on parailel
vertical steel-tubes 1, which are located ot
the center of the supporting-main-frame of
the machine.  Between the stecel-tubes ware
supported the short transverse shafts of
sprocket-wheals v, » and 2%, which diminish
in size from the lower sprocket-wheel o te the
upper sprocket-wheel v% The upper parts

of the vertical steel-tubes u serve for guiding,
‘the sleeve-sheped crossheads w.

The upper
ends of the steel-tubes # are made converging

and support at sheir upper ends the trans-
verse pivot-shaft ¢ of the wings B, Motion

is transmitted to the wings from the main-
shaft 23, driven by the motor i, by means of
a gear-wheel 40, which is placed loosely on
the shaft and the flanged circumference of
which is placed in contact with a eluteh mem-
ber 50 that is shifted on the main-shaft 23 by
alever 51 which is Tulerumied-to the platform
N, as shown in Fig. 16, The lower [orked
end of the lever 51 engages o grooved collar
on the cluteh member 50 aud permits there-
by the clutching of the gear-wheel 49, The
gear-wheel 49 meshes with a pinion 52 that is
placed on the shaft of a worm 53, said shaft
turning in suitable journal-bearings on the
platform N.  The worm 53 meshes with a
worm-gear z on the shaft of the lowermost
pair of sprocket-wheels v and between the
same, as shown in Fig. 7. The rotation of
the worin-gear z moves two sprocket-chains
@, «, which are driven by the sprocket-wheels
v and guided by the sprocket-wheels v and

8

v, When the clutch member 50 is un-
coupled from the gear-wheel 49 by the lever
51 the wings are held in the position in
which they are at the moment of uncoupling,
by the focking action of the worm-gear 53 on
the worm-gearz.  Thislocking action arrests

immediately the motion of the transmitting
sprocket-chains o, 2, and thereby the motion.

of the wings. When the worni-gear z 18 1o-
tated by the transmitting mechanism de-
scribed, the sprocket-chains @, @ are set in
mation by the sprocket-wheels », 41, v*. The
sprocket-chains are constructed in such a
manner that the pivots @ of the links of the
chains are conneeted with the outer pair of
links, while the tubular pivots 2* on the piv-
ols 2 are connected with the inner pair of
links, as shown in Fig. 9. ®is a suffening
sleeve between the inmer links and 2! ave
washers at the ends of the pivots 210 Two
adjacent pivots of each of the doublesprocket-
chains are connected by a cross-piece v,
said pivots being attached to the chains by
suitable screw-nuts a®. . The cross-pieces y
arve cach provided with a conical head which
carries by means of two sets of antifriction-
balls and saitable ball-races, a ring-shaped
sleeve 1, and to these sleeves at correspond-
ing points on the two chains are pivoted the
Torked lowor ends 2 of two tubular connect-
ing vods . Hach forked lower end’ 2 is
made of Lwo parts, the shanks of which are
connected by a sieeve 3 that is inserted into
the Tower end of the tubular connecting-rod
d* as shown in TFigs. 9 and 11, The upper
ends of the connecling vod &' are applicd by
pivot-links to the crossheads w which are
cuided on the upright steel-tubes . The
crosshends w are connected by universal
joints with the ower ends of the lever-rods o,
the upper ends of which are likewise conneet-
edd by ball-joiuts with sockets 4, said sockets
being supported by suitable braces on the

conter-ribs of the oscillating wings B, as

shown in g, 7.

The wing - feathering  anechanism.-—The
mechanistit for feathering the wings is oper-
ated sutomatically with each osecillating mo-
iion of the wings. ~ The closing motion of the
wing panels is based on the fact that during
the upward motion of the wings B, the angle
hetween them beeomes evadually su.aller, so
that the parts supported on the wing-frames
have to “give’ and assume a ditferent posi-
tion. Figs. 4, 5 and 6 show the mechanisin
for closing the panels . - On the center-ribs
of the frames of wings B are supported near
the transverse pivot-shaft ¢ of the same, con-
verging supporting frames 7, m, and near
the outer ends of the ribs inclined triangular
franies n, 7. To the frames m are applied
movable levers 0, and to the frames n mov-
able levers » connected by connecting rodsr,
s, withsaid leverso.  The shorter arms of the
supporting frames m are extended heyond

70
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with rollers ¢, as shown clearly in Fig. 7
these rollers fitting into grooves on the bent
sides of the levers o. The-levers ¢ and the
rollers ¢ are so arranged on the supporting
frames m that the lever of one wing is oper-
ated by the roller on the frame of the other
wing. The levers o are guided along the
rollers g, which are grooved sufficiently for

this purpose. By the upward motion of the-

wings, the shorter arm of the supporting
frame m on one wing presses on the lever o of

the opposite wing, so that the latter turns-

through a quarter of a circle. . This motion is
transmitted by the tubular connecting-rods »
and s to the levers p near the outer ends of
the wings. The hinged panels b are connect-

ed by gut-strings ¢ with the tubular connect:

20-

Ihg rods 7, ‘as shown clearly in Figs. 21, 22
and 23. Wheti the wings arrive in their

" highest position, the panels b are nroved from

25

-the open position, shown in Fig. 4, into the

closed position, shown in Fig. 7, so that the
wings are ready for the downward motion
with all the panels in closed pesition. - When
the wings arrive at their lowermost position
and commence the next upward oscillation,

* the panels are placed in open or Eendent posi-

30

35

40

45

-tion by the counter pressure of t

there 1s little resistance by the air to the up-
ward motion of the wings. ~

The horizontal steering motion.—Steering
in a horizontal plane is effected by the joint
action of the rudder D and propeliers Ct, C-.
The rudder is moved in the direction in

-which 'the flying machine is to be steered,

either to the right or left, and simultaneously
therewith the propellers are shifted én oppo-
site direction into such a position that their
shafts form an angle“with the longitudinal
axis of the machine, corresponding to that of
the rudder with said axis. The steering-
mechanism is shown in Figs. 13,14 15,17, 18
and 19.

D turns on a vertical pivot at the lower for-

" wardly-extending part F* of the main-frame.

60

&5

60

" which turns in suitable bearings su

65 by bevel-wheals 92, 92 at the opposite end, to |

To ‘the bottom of the rudder-frame jis at-
tached a worm-segment ¢* which meshes with
a worm 7°, the shaft of which is supported on
the ‘main-frame. Motion is transmitted to

_ the worm 7°‘from » hand stéering-wheel 8,
~.which is attached 'to an inclined tubular rod,

ds shown clearly in Fig. 16, and which trans-
mits motion by bevel-gears 9, 9, to a tubular
rod 10 and by the same and bevel-gears,9, 9,
to the shaft of the worm 7%, as shown in Fig.
14. At the same time the motion of the
stéering-wheel 8 is transmitted by a second
set of bevel-gears 9%, 9! adjacent to and be-
low ‘the first set 9, 9, to a tubular rod lld,
}l))ort’e

on the rear-frame of the machine, and by the

-rod 11 and a bevel-gear transmission 9% 9X to

the shaft of the worm 7 and from said shaft

the %pper cfoss—piece's of the frames and pro--
" vide

e air, so that

The frame f ‘of the steering-rudder.

876,128

an upright tubular rod 12, and bevel gears
9% 9* to the shaft of the worm 7. 'On the

rear-part of the supporting main-frame are *

located horizontal carrier segments 5 and 52
for the shafts of the propellers. -These car-
rier-segments 5, 5% are rigidly attached to the

rear-frame and support at their centers the

upright bearings 6 and 62,

.- On the circumference of the: bérri’er—seg- ;

ments 5 and 5° are located the journal-bear-
ings for the shafts of the worms 7 and 7.
On the stationary carrier-segment 5 is sup-
gorted« the worm-segment 4 guided thereon

y means of rollers. 48. The hub of the
worm-segment ¢ is made fast to the hanger-

shaft’ 41 by a  clamping - screw 45. The
worm-segment ¢ turns with the upright shaft

75

80

41, which is supported in the hanger-bearing

8 by means of screw-nut 42. - Antifriction

roller-bearings are arranged between the

hanger-bearing 6, the screw-nut 42 and the
hub of the worm-segmeit 4. - The hanger-
shaft 41 supports, in a recess, the shaft 48-for
the lower propelier.
lower end of the shaft 43 is supporied by
means  of  antifriction-bearings, a double
bevelgear wheel 44. -Motion is transmitted
from the mein-shaft 23 by & bevel-genr 46 to
the lower gear of the double-bevel-gear 44,

while the upper gear of the sarae {ransmits

motion to & bevel-gear 47 keyad to the shaft
43 of the lower propeller. - By this transmis-
sion, rotary motion is imparfed to the lower
propeller in whatever position the same is
placed for steering. " From the Jower pro-
peller shaft 43 rotary motion is transmitted
to the upper propeller Cvby & pulley »* and
belt & to a pulley on the shaft of the upper
propeller. The main-shaft 23 receives ro-

-tary motion frem the crank-shaft of the mo- 1

tor, which is supported on the platform N,
by means of gear-wheels, pulleys and belt, or
other transiission. )

Fig. 12 shows a rear-elevation of the rud-
der and its frame. 'The dotted 'ines show
the rudder placed in inclined position to a
vertical plané passing through the longitudi-
nal ‘axis of the rudder-frame. The gear-
wheel k is connected by steel-strings ¢* with
the front and rear-ends of the longitudinal
rudder-framie. The turning of the rudder
into laterally-inclined - position is accoms
plished by a hand-wheel 13 located below

the steering-wheel 8, jointed connecting-rods

14 and gears 15, 15® and 15P, gear 15P being
in mesh with the gear-wheel %, as shown in
Figs. 12 and 13. The gear-wheel 15 is lo-
cated at the'end of the lower connecting-rod
14 and supported at the front-end of the
main-frame, the gear-wheel 15® on the rud-
der-supporting frame §j and gear-wheel 150
also loosely on the supporting-frame j. By
this gear-wheel transmission the rudder can

 be turned sidewise in whatever steering po-

85

On a2 collar -on the -

i8¢

110

115

125

sition the same has to be placed. The worm’ 130
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70 by which the rudder is moved horizon-
tally in either direction is connected by the
chain and sprocket-wheel transmission 1

. with the shaft of a worm 7¢, which is located

near the front-axle of the vehicle, so that the
steering-wheel 8 can also-transmit horizontal

- steering motion to the vehicle when the ma-

10

chine is moved over firm ground.

The vertical steering motion.—The vertical |

steering motion is accomplished by shifting
the gondola M in forward or backward diree-
tion in its tubulay guide-rails 16.  The mo-

. tion of the gondola is controlled by a hand-

18

20

25
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wheel 17, which is located adjacent to and
above the steering=wheel 8 and the steering-
pillar in which said rods are supported. The
tubular rod to which the hand-wheel 17 is
applied passes through the tubular vod of the
hand-wheel 8 and carries at its lower end a
bevel-wheel 18, which meshes with a similar
bevel-wheel 18 onthe horizontal shaft of a
worm 19, as shown in Figs. 13 and 16. The
worm 19 meshes with a worme-gear 20, which
is located sidewise of the same, but in the
same plane with the worm 19; as shown in
Fig. 17, The gear-wheel 20 is provided with
a grooved circumference, avound which the
steel-rope 21 is passed. The steel-rope 21

“passes over suitable guide-pullevs at the

front and rear-ends of the lower maindrame
and is attached to the ends of the gondola M,
as shown in Iig. 13, so that the same can be
moved in one or the opposite direction on its
ways 16, adeording to the direction imparted
to 1t by tns steel-rope 21, The gondo{a Mis
held in position on the ways by a horizontal
steel-tube 22, having a suitable guide-roller
for the gondola and guide-pulleys at its ends
for the shifting steel-rope 21. By the shift-
ing of the gondola, together with the weight
of the ballast for the occupant of the same,
the center of gravity of the flying machine is
moved either in forward or backward direc-
tion, according to the direction imparted to
the gondola. By the forward or backward
motion, the angle of inclination of the aero-
planes and the wings toward the horizontal
plane is changed, so that the machine can be
moved in upward or downward direction.
By the shifting of the center of gravity, the
entire flying-machine can be placed in such a

“position that the air-currents can be utilized

tor the proper flotation of the same.

The auxiliary steering devices.—TFor the
purposé of -effecting the steering operation
quickly "and effectively, both steering-mech-
anisms are provided with auxiliary steering-
devices, which are actuated from the main-
shaft 23. - For this purpose the platform N
is provided with a U-shaped hanger-frame
24, in'which the shaft of the worm 19 is sup-

orted. To the shaft of the worm 19 is
eyed a bevel-gear 25, which meshes with a
bevel-gear 26, the upright shaft of which is

65 journaled in the lower part of the U-shaped

. a rubber - riim

B

hanger-frame 24. At the underside of the
hanger-frame, but keyed to the shaft of the
bevel-gear 26, is arranged a friction-disk 27,
which is provided with a circuinferential
rubber-rim 28, DBelow the friction-disk 27
is arranged on the main-shaft 23 a longitudi-
nal sliding-sleeve 30, which is guided by
slots on diamectrically-opposite pins and
provided at opposite ends with friction-

disks 29. KEither one of the friction-disks

cin be placed in contact with the circum-

ference of the friction-disk 27 by means of a
lever 33, which is located on the steering-
pillar in which the tubular rods of the hand-
wheels 8 and 17 are supported, said lever
being pivoted to said pillar below ‘the steer-
ing-wheel 8 and connected by a pivot-rod 32
and élbow-lever 31 with a groovéd collar
adjacent to the rear friction-disk 29. The
elbow-lever is fulerumed to a suitable sup-
port on the main-frame and made forL
shaped at its lower end, so as to engage said
collar. The auxiliary steering-lever 33 per-
mits the shifting of the slecve 30 and its
friction-disks in either direction, so that one
friction-disk 29 or the other is placed in con-
tact with the main transmitting-disk 27.
The rotary motion imparted to the frietion-
disk 27 imparts, by means of the bevel-gears
26, 25, worm 19 and worm-gear 20, a quick
motion to the steel-rope 21, so that the gon--
dola' M is moved in forward direction on its
guide-ways by the downward motion of the
lever 33, whereby the center of gravity is
moved in forward direetion, aud a greater
load is placed on the front acroplane A, and
the flying machine is moved in downward
direction, orit is moved in backward direction
by the upward motion of the lever 33 moving

3153
the sleeve 30 to the rear end of its guide-
ways, whereby the center of gravity of the
machine is moved in backward direction, so
that a greater load is placed on the rear
aeroplane, whercby the load on the front
aeroplane is diminished and thereby the ma-
chine placed in a position for ascending
motion. . .

The second auxiliary steering-device is
operated by the lever 39 and connected with
a horizontal steering mechanism. In the
platform N is supported a friction-disk 35,
which is'provided at its circumference with
28. This friction - disk is
placed in contact with one of the friction-
disks 40 at the ends of a second sleeve 30¢
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that is guided on the main-shaft 23 by pins

in the same manner as the sleeve 30. . On
the upper end of the shaft of the friction-
disk 35 is mounted a driver-pulley 36, around
which and a pulley -36* on the tubular shaft
of the steering-wheel 8 is passéd a steel-rope
or belt. "By the auxiliary, lever 39, connect-
ing-rod 38 and elbow-lever 37, which latter.
engages by its forked lower end a grooved
collar on the end of the sleeve 302, either one
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of the friction-disks 40 on said sleeve is
laced in contact with the circumference of
the friction-disk 35; so that by the move-
ment of the lever 39 towards the right or left
the horizontal steering mechanism is move
towards fgle right or left, as desired. In Fig.

7

16 the auxiliary steering-devices are shown.

in their neutral or non-acting position, while
TFig. 15 shows a plan-view of ‘the auxiliary
levers 39 and 33. o ,
All the hand-wheels for the starting-de-
- vices, horizontal and vertical steering mech-
anisms and the levers for the guxiliary start~
ing and stéering-devices are located in ‘prox-
imity to the seat L on which the person who
steers the flying-machine is seated, so that
any Tequired motion can be carried out in-
stantly and with great facility.
For demonstrating the combined effect of
the aeroplanes, wings and propellers, it is as-

sumed that the flying machine is moved over.

a water-surface and moved by the two screw-
propellers, whereby an air-current is gener-
ated under the aeroplanes which produces a
certain resistance to the strokes of the wings.
Each stroke of the wings pushes the flying
machine forward, whereby the pressure of
the air under the aeroplanesis increased.
The wings force- the air in backward direc-
tion under the aeroplane A! and towards the
propellers. The propellers rotate in this in-

. creased air-pressure, whereby the machine is

17

driven forward with increased speed. By
continuing the strokes of the wings the flying
machine is moved forward at increased speed
until the upward pressure of the aeroplanes

is large enough so as to keep the machine
afloat. By the forward propulsion of the

. machine in. a forward direction -the aero-

40
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plane A passes into a quiet layer of air, while
the motion of the wings in upward direction.
produdes.a decrease of pressure under the
samie, so that the air which is passing off be-

low the aeroplane A follows quickly the wing-

motion. The stroke of the wings in down-
ward direction acts. therefore always on an
upwardly-moving air-body, so that the lift-

- . ing power of the wings is augmented. The
. - stability of the machine is preserved auto-
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matically and is accomplished by the form,
-and position of the aeroplanes, which was
tested by means of an -aeroplane model.
That the machine is moved simultaneously
in forward direction when it descends in the
air is accopplished by the form of the aero-
planes. . ' -

Hav
-claim as new and desire to secure by Letters

Patent: . -
1. In a flying machine, in combination,

with a supporting-frame, aeroplanes carried |-
by said frame at the front and rear and ex~:
tending to either side thereof, the rear pero-

. plane being higher than the front aerofilane,
“verticelly . oscillating. wings pivoted to said

ing thus - déscribed"my ~invention; Iy

876,125

‘frame between said aeroplanes and forining
when outspread a third aeroplane similar to
.the others, and wing-operating mechanism.
: 2. In a flying machine, the combination,
with a supporting frame, of laterally and lon-
gitudinally curved seroplanes mounted there-
on and extending. transversely thereof to
either side of the same at the front and rear
of , the machine, said aeroplanes being in-
clined downwardly towards the rear of the
machine and the rear aeroplane being higher
than the front aeroplane; wings mounted on
said frame between said aeroplanes, and
means for oscillating said wings. »
3. In s flying machine, the combination,
with a supporting frame, of a shaft extending
“Jongitudinally thereto and supported there-
by, wings pivoted to said shaft and extending
to either side of the machine, upright guide-
rods below said wings, crossheads guided
vertically on said guide-rods, a connecting-
rod  connecting each crosshead with its cor-
responding wing, and means for reciprocat-
ing said crossheads. L
" 4. In a flying machine, the combination,
with a supporting frame, of wings pivoted
thereto, parallel upright guide-rods carried
-by said frame below said wings, stud-shafts
connecting said guide-rods, sprockets mount-
ed on said stud-shafts, chains movable over
-said sprockets, crossheads inovable on said
uprights; rods connecting said chains and
said crossheads, and means for connecting
the latter with the wings. ’
. 5. A fiying machine comprising & sup-
porting frame, a pair of wings pivoted there-
to and each comprising a plurality. of swing-
_ing panels, means for osciﬁating said wings,
"and means operated by each of said wings in
Jits oscillatory movement for: operating the
panels of the other wing and thereby feather-
ngsaid wing. A : K
6. In a flying machineg the combination,
with wings pivoted to a common shaft, of
swinging panels carried by each wing, and
means mounted on each wing for eperating
the panels of the other wing, said means be-
ing operated automatically when said wings
assume g predetermined angle. L
7. A flying machine ¢omprising a sup-
porting frame, means for propelling the same
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through the air, a rudder at the front of said

frame, means for angularly moving said rud-
der about a vertical axis, and means for an-
gularly moving the same about an axis dis-
posed longitudinally of the machine.

8. A flying machine including in its con-

[

struction a rudder formed of & forwardly ta- -

pering. frame mounted to turn on an axis
digposed longitudinally of the machine.

- 9. A flying" machine including in its con-
struction a rudder formed of a forwardly ta-
gering frame mounted to turn on an axis

isposed longitudinally of the machine, a

gear-wheel embracing said frame, a second
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gear-wheel engaging the first, and means for
rotating said second gear-wheel.

10. A flying machine including in its con-
struction steering propellers mounted one
above the other, means for simultaneously
shifting said propellers to different angles to
the vertical longitudinal plané of the ma-
chine, means for transmitting. motion from
one of said propellers to the other irrespective
of their position, and means for driving one
of said propellers while in its different posi-
tions. : i -

_11. In a flying machine, the combination,
with the parallel propeller-shafts, of the pro-
pellers mounted thereon, and the circular
irames or rims mounted on said propelers

‘and traveling in frictional contact with each

other. ]
12. In a flying raachine, the combination,

with the frame, of the horizonts! guideways

arranged longitudinally thevein, the ballast-
carrying gondola movable in said guideways,
the steel repe-transmission for moving said
gondola in either direction, and the steering-
wheel for actuating said transmission.

13. In aflying machine, a frame, a ballast-
carrying gondola guided therein, a power-
driven orerating shaft, means for shifting

-said gondola, and means.for coupling said

shifting means with said operating shaft.
14. In aflying machine, a frame, a ballast-
carrying gondola guided therein, means for

manually shifting said gondola, s friction- |

wheel in operative connection with said

4

shaft, a friction-sleeve on said shaft having
terminal disks disposed at either side of said
friction-whee! and movable into contact
therewith, and means for shifting said sleeve
in either direction. ) )
15. In a flying machine, the combination,
with a steering propeller, of manually-oper-
able means for shifting the saine, and suxil-
iary power-operated propeller-shifting means.
16. In a flying wnachine, a steering propel-
ler, means for manually shifting the same
angularly with respee? to the vertical longi-
L tudinal plane of the machine, a power-driven
operating shaft, and a device for coupling
said operating shaft with said shilting means.
17. In g flying machihe, the combimation,
with a steering propeller, of ineans to shift
the same angularly with respect to the verti-
cal longitudinal plane of the machine, a man-
ually-operable steering pillar in operative
connection with said shifting means, s power-
driven -operating « shaft, a «riction - wheel
adapted to be driven thereby, and arL opera-
tive connection between said friction-wheel
and said steering pillar. :
In testimony that I claim the foregoing as
niy invention, I -have signed my name in
presence of two subseribing -witnesses.

" FRANZ WONDRA.
" Witnesses: : '

"~ Pavir . GoOEPEL,
. Henry J. SUHRBIER.

shifting means, a power-driven operating 2!
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