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citizen of the Empire of Austria. Itingary, 

------------------- 
UNITED STATES PATENT OFFCE. 

FRANZ, WONDRA, OF SCHENECTADY, NEW YORK 

FNG-AACENE. 

No. 876,125. Specification of Letters Patent, 
i 

Patented Jail.'', is303. 
Application tiled Octoberll, 1904, serial No. 227,979, 

To all whom it may concern: " 
Be it known that I, FRANZ, Woy DRA, a 

residing in Schenectady, in the citity of 
Schenectady and State of New York, have 
invented certain new and useful niprove 
ments in Flying-Machines, of wirich the fol 
lowing is a specification. 

This invention relates to an improved fly 
ilg machine in which the natural current 
that is produced by the gradual falling of the 
machine is employed by suitable aeroplanes 
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 ropelled on and and 
water; and the invention consists in its gen 
eral outlines of a flying - machine, which is : provided with stationary aeroplanes, of 
which the front-plane is located at a some 
what less height that the rear-plane, both 
being curved laterally and arranged it a 
slight-angle of inclination to the horizontal 
plane, a pair of oscillatory wings located 
between said aeroplanes, 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 is to be imparted to the same. 
The invention consists next of the con 

struction of the oscillating wings with a 
number of hinged panels, 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 
mechanisins, 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 machine, showing the general arrange 
ment of the parts of the same, Fig. 2 is a plan 

braces made of steel-tubing. 

view of one hi. at the flying machine, show 
ing one half of tile aeroplanes and one of the 
wings, Fig. 3 is a rear-elevation of the flying 
machine, showing the propellers, aeroplanes 
and the wings, the dotted lies indicating the 
lowermost position of the wings, Figs. 
and 6 are respectively a front-view, a trans 
verse section, and a plan-view of the nech 
anism for opening or closing the hinged pan 
els of the oscillating wings, Fig. 7 is an en 
larged detail vertisal transverse section, 
showing the nechanism for actuating the os. 
.cillating wings, Fig. S is a detail side-view of 
the sprocket-wheel and chain transmission 
for actuating said Wings, Figs. 9, i0 and 11 
are details of the sprocket-wheel and chain 
transmission of the oscillating wings, Fig. 12 
is a lear-elevation of the front steering-rud 
der, lig. 13 is a side-elevation of the lower 
part of the flying inachine, drawn on a larger 
scale than Fig. 1, so as to illustrate the start 
ing and steering nechanisms, Fig. 4 is a 
plan-view of Fig. 13, showing the rudder and 
propellers turned sidewise for steering in a 
horizontal plane, Fig. 15 is a detail-plan 
view of the auxiliary starting levers, Fig. 16 
is a sectional side - elevation, drawn on a 
larger scale, of the notion-transmitting 
mechanisms, Fig. 7 is a vertical transverse 
section on line 17-17, Fig. 16, Fig. 1S is a 
plan-view showing the means for turning the 
supporting frame of the propellers for steer 
ing purposes, Fig. 19 is a vertical section on 
line 19-19, Fig. IS, Fig. 20 is 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 

general outlines of a supporting - fraine F 
made of light but strong steel-tubing, a plat 
form N supported at the lower part of the 
frame, a motor E on said platform, and a 
seat I also on said platform for the person 
that operates the starting and steering mech 
anisms. IBelow the platform N is arranged a 
wheeled vehicle-frame F. The platform N. 
and the frame IF are connected by suitabic 

platform N and the vehicle-frare are located 
guide-ways for the sliding gondola, Mi, in 
which the second persol is stated. At the upper front-part of the supporting-fraule F 
is located a stationary front, aeroplane A. 

Between the 
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and at the upper rear-part of the frame F a 
stationary rear aeroplane A', and interme 
diately between the same the oscillating 
wings B, B. The frames of the aeroplanes 
A, A are connected by steel-strings a with 
the main- and vehicle-frames and by in 
clined braces a a” with the main-frame F, so 
that the required degree of stiffness is im 
parted to the aeroplanes. At the front-end 
of the supporting main-frame F is arranged a 
vertical steering-rudder D, which is capable 
of rotary motion on its vertical and horizon 
tal axes, while two propellers C, C £rear 
ranged at the rear-end of the supporting 
frame, one being arranged vertically above 
the other. . 
H indicates the mechanism for opening 

and closing the panels of the oscillating 
wings, I the mechanism for imparting oscil 
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the machine. 
in the nature of the wing of a bird, at a down 
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other suitable material. 

aeroplane 

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 runners at 
their undersides, which floats are supported 
at both sides below the vehicle-frame and 
serve for guiding and supporting the vehicle 
on the water, while the wheels of the vehicle 
frame serve for supporting the same on land. 

The supporting main frame.-The support 
ing or main-frame F 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 
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 lowerframe F 
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 a which are connected with the 
steering-rudder frame F at the front of the 

the shafts of the propellers C, Care supported. 
The aeroplanes. The aeroplanes RE, ae 

constructed of a light frame of steel-tubing 
and a covering of waterproof silk, linen or 

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 
face, being stationarily supported on the 
upper part of the supporting main-frame of 

- The aeroplanes are arranged 

machine and with the upright frame in which 

ward and rearward inclination of 10° to the 
horizontal plane, the front-end of the front 

eing located in the same hori 
zontal plane with the rear-end of the rear 
aeroplane, so that the front aeroplane is 
located somewhat below the rear aeroplane, 
as shown clearly in Fig. 1. 

878,125 

The oscillating wings.--The wings B are 
made of frames formed of steel-tubes and 
hinged at their inner ends to a transverse 
REFE c. To the frame of the wings are hinged transverse slats or panels b, while on 
the upper side of the wing-frame is arranged 
the mechanism. H for closing and opening the 
panels b. 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 
wings. During the upward motion of the 
wings B, the panels b are open, so as to per 
mit the wings to pass freely through the air, the panels being when the wings arrive 
in their uppermost position by the mechan 

to 
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ism H, so that the wings are then swung with . . 
fully-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 
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 
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 
plane A', as shown in Fig. 1. The wings are 
curved and are arranged at a forward and 
rearward 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 
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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 105 
ends by circular steel-rims e, e, and steel strings f. The blades are spool-shaped, be 
ing Wilst at their outer ends and tapering 
toward their inner ends. The propeller 
shafts are supported in journal-bearings of 
segments i, 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 provided with a circumferen 
tially-grooved circular steel-rim or frame 
6, which engages a tapering rubber-tire 54 
applied to the circumference of the steel-rim 
e of the upper propeller C as shown in Fig. 
20. The connection between the grooved. 
circumference of the steel-ringe of the lower 
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propeller Cand the tapering rubber-ring 54 on. 
the upper propeller secures the steady rota 
tion of 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 E. A, and 
serve the twofold purpose of imparting for 
ward motion to the machine EPof steering 
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the sleeve-shaped crossheads it. The upper 
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it in a horizontal direction in collanection 
with the front-rudder D. 

The rudder.-The rudder D is made of a 

waterproof linen, silk or other material and 
supported at its front and rear-ends in a sup 
porting-frame i. The frame i is connected 
with the horizontal steering mechanism, 
which will be described hereinafter. A ring 
shaped gear-wheel k is connected 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 located 
at the front-part of the machine vertically 
below the front kite-plane A. 

The vehicle.--The vehicle frame F is pro 
vided with four wheels of equal size. 'he 
front steering-wheels are connected by an 
endless steering-chain l with the horizontal 
steering mechanism, so that the machine ca.1 
be steered when on land. 

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

The using-aciliating tech(tism.--The wing 
actuating lechanism is shown in the tailin Figs. 7 to . . it is supported on parallel 
vertical steel-tubes it, which are located at 
the center of the supportiiig-hain-frame if 
the machie. Between the steel-tubes at are 
supported the sit}rt transverse shafts of 
sprocket-wireels ', ' s: , which dininish 
in size from the lower sprocket-wheel t (: the 
upper sprocket-wheele'. The ": parts : 
of the veitical steel-tubes u serve for guiding. 
ends of the steel-tubes it are made converging 
and support at their per entis the trans 
verse pivot-shaft c of the wings B. Alotion 
is transmitted to the wings fro) the rain 
shaft 23, driven by the notor E, by meals of 
a gear-wheel 49, which is placed loosely ())) 
the shaft, and the flanged circuinference of 
which is placed in contact with a clutch nem 
ber 50 that is shifted on the main-shaft 23 by 
a lever 51 which is fulcrunied to the platfor) 
N, as shown in Fig. 16. The lower forked 
end of the lever 5i engages a grooved collar 
on the clutch member 50 and permits the re 
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 worn 53 meshes with a 
worm-gear 2 on the shaft of the lowermost pair of sprocket-wheels v and between the 
same, as shown in Fig. 7. The rotation of 
the worn-gear 2 moves two sprocket-chains 
ac, ac, which are driven by the sprocket-wheels 
v and guided by the sprocket-wheels v and 

3. 

o”. When the clutch member 50 is un 
coupled from the gear-wheel 49 by the lever 
5 the wings are held in the position in 
wich they are at the moment of uncoupling, 
by the locking action of the worm-gear 53 on 
the worm-gear 2. This locking action arrests 
innediately the motion of the transmitting 
sprocket-chains ar, ac, and thereby the motion, 

it the wings. When the worm-gear 2 is ro 
tailed by the transmitting mechanism de 
scribed, the sprocket-chains ar, a are set in 

(still by the sprocket-wheels , '', 2'. The 
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sprocket-chains are constructed in such a 
manner that the pivots act of the links of the 
chains are connected with the outer pair of 
links, while the tubular pivots, a on the piv 
ots act are connected with the inner pair of 
links, as showri in Fig. 9. c is a suffening 
sleeve between the inner links and act are 
washers at the ends of the pivots ac'. Two 
adjacent pivots of each of the double sprocket 
chains are connected by a cross-piece ), 
said pivots being attached to the RS by 
suitable screw-nuts a”. . The cross-pieces if 
are each provided with a conical head which 
carries by in eans of two sets of antifriction 
balls and suitable ball-races, a ring-shaped 
sleeve , and to these sleeves at correspond 
ing points on the two chains are pivoted the 
forked lower ends 2 of two tubular connect 
ing rods (d. Each forked lower end 2 is 
made of two parts, the shanks of which are 
connected by a sleeve 3 that is inserted into 
the lower end of the tubular connecting-rod 
all as shown in Figs. 9 and 11. The upper 
ends of the connecting rod d are applied by 
pivot-links to the crossheads at which are 
guided on the pright steel-tubes u. The 
crosshe: is at are connected by universal 
joints with the lower ends of the lever-rods (t, 
the upper ends of which are likewise connect 
ed by ball-joints with sockets 4, said sockets 
bei g supported by suitable races on the 
center-rihs of the oscillating wings B, as 
shown in Fig. 7. 

The using -fetithering the chanism.--The 
hicchalisi in for feathering the wings is oper 
atted tutomatically wit (ach Oscillating no 
tion of the wings. The closing motion of the 
wing axels is based on the fact that during 
thk upward motion of the wings B, tie angle 
between then becomes gi’adually stiller, so 
that the paris supported on the wing-frames 
have to "give and assume a dilerent post 
tion. Figs. 4, 5 and 6 show the mechanish 
for closing the panels i. On the center-ribs 
of the frames of wings B are supported near 
the transverse pivot-shaft c of the same, con 
Verging supporting frames m, m, and near 
the outer ends of the ribs inclined triangular 
franies n, n. To the frames m, are applied 
movable levers o, and to the frames in mov 
able evers p connected by connecting rods 'r, 
s, with said levers O. The shorter arms of the 
supporting frames m are extended beyond 
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vided with rollers q, as shown clearly in Fig. 7 

ated by the roller on the frame of the other rear-frame and support at their centers the 
0 

15 
throug 
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the upper cross-pieces of the frames and pro- an upright tubular rod 12, and bevel gears 
989 to the shaft of the worm 7. On the 

these rollers fitting into grooves on the bent rear-part of the supporting main-frame are . 
sides of the levers o. The levers o and the located horizontal carrier segments 5 and 5 
rollers g are so arranged on the supporting for the shafts of the propellers. These car 
frames m, that the lever of one wing is oper-rier-segments 5, 5 are rigidly attached to the 
wing. The leyers o are guided along the upright, bearings 6 and 6. rollers q, which are grooved sufficiently for . On the circumference of the carrier-seg 
this purpose. By the upward motion of the ments 5 and 5 are located the journal-bear 
wings, the shorter arm of the supporting ings for the shafts of the worms 7 and 7. 
frame m. on one wing presses on the levero of On the stationary carrier-segment 5 is Sup 
the EPs wing, so that the latter turns Pers the worm-segment guided thereon a quarter of a circle. This motion is 

ands to the levers p near the outer ends of shaft 41 by a clamping - screw 45. The 
the wings. The hinged panels b are connect- worm-segment i turns with the upright shaft 
ingrods r, as shown clearly in Figs. 21, 226 by means of screw-nut 42. Antifriction 20 and 23. Whei the wings arrive in their roller-bearings are arranged between the 
highest position, the panels b are noved from hanger-bearing 6, the screw-nut 42 and the 
the open position, shown in Fig. 4, into the hub of the worm-segment i. The hanger 

25 

closed position, shown in Fig. 7, so that the shaft 41 supports, in a recess, the shaft, 43 for 

y means of rollers. 48. The hub of the transmitted by the tubular connecting-rods r worm-segment i is made fast to the hanger 
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ed by gut-stringst with the tubular connect 41, which is supported in the hanger-bearing 
85 

wings are ready for the downward motion the lower propelier. On a collar on the 
with all the panels in closed position. When lower end of the shaft 43 is supported by 
the wings arrive at their lowermost position meats of antifiction-bearings, a double 
and commence the next upward oscillation, bevel-gear wheel 44. Motion is transmitted 
the panels are placed in open or pendent posi- from the main-shaft 23 by a bevel-ges: 46 to 
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tion by the counterpressure of the air, so that the lower gear of the double-bevel-gear 44, 
there is little resistance by the air to the up- while the upper gear of the same transmits 95 
ward motion of the wings. motion to a bevel-gear 47 keyed to the shaft 

The horizonial steering motion.--Steering 43 of the lower propeller. By this transmis 
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in a horizontal plane is effected by the joint sion, rotary motion is imparted to the lower 
action of the rudder i) and propellers C, C. propeller in whatever position the same is 
The rudder is moved in the direction in placed for steering. From the lower pro 
which the flying machine is to be steered, peller shaft 43.rotary motion is transmitted 
either to the right or left, and simultaneously to the upper propeller C by a pulley h" and 
therewith the propellers are shifted in oppo-belt it to a pulley on the shaft of the upper 
site direction into such a position that their propeller. The main-shaft, 23 receives ro 
shafts form an angle with the longitudinal tary motion from the crank-shaft of the mo 
axis of the machine, corresponding to that of tor, which is supported on the platform N, 
the rudder with said axis. The steering- by means of gear-wheels, pulleys and belt, or 
mechanism is shown in Figs. 13, 14 15, 17, 18 other transmission. 
and 19. The frame i of the steering-rudder. Fig. 12 shows a rear-elevation of the rud 
D turns on a vertical pivot at the lower for- der and its frame. The dotted lines show 
wardly-extending part F of the main-frame. the rudder placed in inclined position to a 
To the bottom of the rudder-frame i is at- vertical plane passing through the longitudi 
tached a worm-segment which meshes with nal axis of the rudder-frame. The gear 
a worm,7, the shaft of which is supported on wheel k is connected by steel strings a with 
the main-frame. Motion is transmitted to the front and rear-ends of the longitudinal 
the worm 7 from a hand steering-wheel 8, rudder-frame. The turning of the rudder which is attached to an inclined tibular rod, into laterally-inclined position is accom: 
as shown clearly in Fig. 16, and which trans-plished by a hand-wheel 3 located below 
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mits motion by bevel-gears 9, 9, to a tubular the steering-wheel 8, jointed connecting-rods 
rod 10 and by the same and bevel-gears, 9,9, 14 and gears 15, 15 and 15, gear 15 being 
to the shaft of the worm 7, as shown in Fig. in mesh with the gear-wheel k, as shown in 
14. At the same time the motion of the Figs. 12 and 13. The gear-wheel 15 is lo 
steering-wheel 8 is transmitted by a second cated at the end of the lower connecting-rod 
set of bevel-gears 9, 9 adjacent to and be- 14 and supported at the front-end of the 
low the first set 9, 9, to a tubular rod 11 main-frame, the gear-wheel 15 on the rud 
which turns in suitable bearings Sport der-supporting frame i and gear-wheel 15 

y 
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on the rear-frame of the machine, an the also loosely, on the supporting frame j. By 
rod 11 and a bevel-gear transmission 9X 9X to this gear-wheel transmission the rudder can 
the shaft of the worm 7 and from said shaft E. turned sidewise in whatever steering po 
by bevel-wheels 9°, 9° at the opposite end, to sition the same has to be placed. The worm 
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7b 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 Min forward or backward direc 
tion in its tubular guide-rails 16. The mo 
tion of the gondola is controlled by a hand 
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wheel 17, which is located adjacent to and 
above the steering-wheel S 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 rod of the 
hand-wheel 8 and carries at its lower end a 
bevel-wheel i8, which meshes with a similar 
bevel-wheel S on the horizontal shaft of a 
worm 19, as shown in Figs. 13 and 16. The 
worm 19 meshes with a worm-gear 20, which 
is located sidewise of the same, but in the 
same plane with the worn 19, as shown in 
Fig. 17. The gear-wheel 20 is provided with 
a grooved circumference, around which the 
steel-rope 21 is passed. The steel-rope 21 
passes over suitable guide-pulleys at the 
ont and rear-ends of the lower main-frame 

and is attached to the ends of the gondola M., 
as shown in Fig. 13, so that the same can be 
moved in one or the opposite direction on its 
ways i6, according to the direction imparted 
to it by the steel-rope 21. The EEE M is 
held in position on the ways by a horizontal 
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steel-tube 22, having a suitable guide-roller 
for the gondoia 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 
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position that the air-currents can be utilized 
for the proper flotation of the same. 

The au.aciliary steering devices.--For the 
purpose 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 - rim 

SS 

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 circumferential 
rubber-rim 28. Below the friction-disk 27 
is arranged on the main-shaft 23 a longitudi 
nal sliding-sleeve 30, which is guided by 
slots on diametrically-opposite pins and 
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provided at opposite ends with friction 
disks 29. Either one of the friction-disks 
can 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 S and connected by a pivot-rod 32 
and elbow-lever 31 with a grooved collar 
adjacent to the rear friction-disk 29. The 
elbow-lever is fulcrumed to a suitable sup 
port on the main-frame and made fi 
shaped at its lower end, so as to engage said 
collar. The auxiliary steering-lever 33 per 
mits the shifting of the sleeve 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 friction 
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 direction, aud a greater 
load is placed on the front aeroplane A, and 
the flying machine is moved in downward 
direction, oritis moved in backward direction 
by the upward motion of the lever 33 moving 
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, whereby, 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" 
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 passed 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 30', either one 
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vices, horizontal and vertical steering mech 
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creased air-pressure, whereby the machine is 

35 

machine in a forward direction the aero 
40 
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ing, power of the wings is augmented. The 
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of the friction-disks. 40 on said sleeve is 
placed in contact with the circumference of 
ment of the lever 39 towards the right or left 
the horizontal steering mechanism is move 
towards the right or left, as desired. In Fig. 
16 the auxiliary steering-devices are shown 
in their neutral or non-acting position, while 
Fig. 15 shows a plan-view of the auxiliary 
levers 39 and 33. 

All the hand-wheels for the starting-de 
anisms and the levers for the auxiliary start 
ing and steering-devices are located in prox 
imity to the seat L on which the person who 
steers the flying-machine is seated so that 
any required 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 aeroplanes is increased. 
The wings force the air in backward direc 
tion under the aeroplane A and towards the 
propellers. The propellers rotate in this in 
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 
plane Apasses into a quiet layer of air, while 
the motion of the wings in upward direction. 
produces a decrease of pressure under the 
same, so that the air which is passing off be low the aeroplane Afollows 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 

of the machine is preserved auto 
matically and is accomplished by the form, 
and position of the aeroplanes, which was 
tested by means of anaeroplane model. 
That the machine is moved simultaneously 
in forward direction when it descends in the 
air is accomplished by the form of the aero 
planes. . . v. .. - 

Having thus described my invention, I 
claim as new and desire to secure by Letters 
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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 hero.' 
plane being higher than the front aeroplane, 
vertically oscillating wings pivoted to said 

-by said 

ing panels, means for osc 
and means operated by each of said wings in 
its oscillatory movement for operating the 
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frame between said aeroplanes and forming 
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 aeroplanes 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 a flying machine, the combination, 
with a supporting frame, of a shaft extending 
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longitudinally 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. 

4. In a flying machine, the combination, 
with a supporting frame, of wings pivoted 
thereto, parallel upright guide-rods carried 

ame below said wings, stud-shafts 
connecting said guide-rods, sprockets mount 
ed on said stud-shafts, chains movable over 
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said sprockets, crossheads movable on said 
uprights, rods connecting said chains and 
said crossheads, and means for connecting 
the latter with the wings. . . . 

5. A flying machine comprising a sup 
porting frame, a pair of wings pivoted there 
to and each comprising a E. of swing iflating said wings, 

panels of the other wing and thereby feather 
ing said wing. 

6. In a flying machine; the combination, 
with wings pivoted to a common shaft, of 
swinging panels carried by each wing, and 
means mounted on each wing for operating 
the panels of the other wing, said means be 
ing operated automatically when said wings 
assume a predetermined angle. 

7. A flying machine comprising a sup 
porting frame, means for propelling the same 
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 a forwardly ta 
pering frame mounted to turn on an axis 
disposed longitudinally of the machine. 

9. A flying machine including in its con 
struction a rudder formed of a forwardly ta 
pering frame mounted to turn on an axis 
isposed longitudinally of the machine, a 

gear-wheel embracing said frame, a second $10 
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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 plane of the ma 
chine, means for transmitting inotion 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. 

11. In a flying machine, the combination, 
with the parallel propeller-shafts, of the pro 
pellers mounted thereop, and the circular 
frames or rims mounted on said propellers 
and traveling in frictional contact with each 
other. 

12. In a flying machine, the combination, 
with the frame, of the horizontal guideway's 
arranged longitudinally therein, the ballast 
carrying gondola movable in said guideways, 
the steel rope-transmission for moving said 
gondola in either direction, and the steering 
wheel for actuating said transmission. 

13. In a flying machine, a frame, a ballast 
carrying gondola guided therein, a power 
driven olerating shaft, means for shifting 
shifting means with said operating shaft. 

14. In a flying machine, a frame, a ballast 
E. gondola guided therein, means for manual 
wheel in operative connection with said 

y shifting said gondola, a friction 

- 

shifting means, a power-driven operating 
shaft, a friction-sleeve on said shaft having 
terminal disks disposed at either side of said 
friction-wheel and movable into contact 
therewith, and means for shifting said sleeve 
in either direction. w 

15. In a flying nachine, the combination, 
with a steering propeller, of manually-oper 
able means for shifting the same, and auxil 
iary power-operated propeller-shifting means. 

i6. In a flying machine, a steering propel 
ler, means for manually shifting the same 
angularly with respect to the vertical longi 
tudinal plane of the machine, a power-driven 
operating shaft, and a device for coupling 
said operating shaft with said shifting means. 

17. In a flying machiie, the combination, 
with a steering propeller, of means 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, a power 
driven operating shaft, a friction-wheel adapted to be driven thereby, and an opera 
tive connection between said friction-wheel 
and said steering pillar. 
In testimony that I claim the foregoing as 

my invention, I have signed my name in 
presence of two subscribing witnesses. 

FRANZ WONDRA. 
Witnesses: 

PAUL GoEPEL, 
IENRY J. SUHRBIER. 
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