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No. 876,125,

To all whom it may concern

- Be 1t known that I, Fraxz WoONDRA, a
citizen of the Empire of Austria-

H!mgmy,
residing ‘in Schenectady, in the county of
Schenect&dy ard State of New York, have
invented certain new and uselui lrnuprove-
ments in Flying-Machines, of wlich the fol-
qpﬂuhrmtmn

This invention relates to an improved fiy-
1 machine in which the natural current
that i is produced by the gradual falling af the
machine is employed by suitable acroplanes
for the forward motion m connection with
reciprocating wings and rotary propellers

driven by a motor, ij wachine  being
- Lqmpped with suitable wheels mfi floats at

20
which the front-plane is located at a some-

its lower part for being pm pelled on land and
water: and the mmvention consists in 1ts
eral outlines of a flying - machine, th(,h 1S
provided with 5mt1<m¢u‘, acroplanes, of

what less height thai the rear-plane, both

~ being curved laterally and arranged ut a

3()

40

4%

shtrht angle of inclination to the 11011,:0111“11
piane a pair of oscillatory wings located
between sald - aeroplanes, mu,h.:mlsm tor
imparting an oacﬂlmory motion to said
wings, a “suitable motor on the platform ot
the flying machine, propellers located at the
rear of the flying machine rotated by a suit-
able tmnsmlttnw mechanism - from said
motor, a c;toumu—-l udder Jocated at the front
part of the umchnm means for turning the
rudder to cither &1(10 in conneetion with. the
propellers, and also at a suitable inelination
towards the horizontal plane, a blldlﬂ”‘ oOT-
dola below the platform, trLudewa s for said
condola, and means h}r o uulmﬂ' the basket
101 wmd or backward. in mul ways 1 order
to shift the center of gravity of the machine.
a('('fmlmfr a9 an ilkwn(ll]m Or {lvawndmfr
motion 1s.to be imparted to the same,

The mvention (*t‘!ll*«ht% next of the con-
struction of the oscillating wings with a
number of hinged panolh and 11111)1'nved
mechanism for feathering satd w 111#%

The mvention {-mmstb further m certain

~details of construc {ion of the mteermw-l uddel

50

5 flying machine, showing the ¢

the pmpoﬂeh the starting and ‘31&0} pl]’lﬂ‘
mechanisims, and other combmations of parts
which wall be fully described hereimnafter and

finally pointed out in the claims.

In the accompanying drawings, igure 1
represents a side-elevation of my mproved
ileml Arrange-
111(.,111 01’ the parts of the amne, e, 2is a plan-—

“’(‘Il-— ;
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' lowermost. UU::IMOP of the wings,

I“'l)m(‘(‘*b made of stee lmhlm‘r

1908,
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view of one »f the ﬂymﬂ‘ maching, show-
ing one half of the aeroplanes and one of the
wings, Fig. 3 is a rear-elevation of the flying
machme showing the propellers, ﬂma.-plan&
and the wings, the d(..fted nwes indicating e
]‘15:*-3 l} 9
and 6 are w»-ﬂe(,twel} a imm—wm g Lrans-
verse section, and a plan-view oi the mech-
anisi for 1}]:“[111]0‘ or ¢ IOHHFT he hll"(?"ed pah-

.
"
gy, T

éls of the oscllating wings, Ifig. 7 15 an ep-

vertleal ‘(musavel 6 - %LGtI(,Il

larged | detall.

Slnm myg the ;10{.;}1,.1111*-411 for actuating the m-—'
.ullmmu WINgs,
the spr ocketwheel and chain transmission

Fig. 8 15 0 detail 51{194?10% Of

for actuating said wings, Figs. 9, 10 and 11
ave details of the sprocket- wheol and chain-
transmission of the oscillating wings, Fig. 12
18 ‘L FOAL- elm" atlon of the ir{)m Stoennrﬁ—rud—
der, IMig. 13 is & side-elevation of the Tower
pait of the {lying xnachine, drawn on a larger
308 ale than Fig. 1, 50 as 1o lustrate the bt‘Lit—*
ing and HLE‘{‘HHU mechanisms, g, 14 1s 2

| )Lm—mr-w of . 13. shows mng tlm' {ldil(‘I and
] ,

propellers (urned sLewise tm steering 1n &
horizontal plane, Fig. 15 is @ alut*‘ul—- lan-
view ol the auxihary bt‘utlll’i" levers, 1*10 16
is a seclionals suit-t*lﬂ&ttmn drawn on a
lavger scale, of the _nmtum transmitting
mechanisms, Fig. 17 is a vertical transverse
section on hine 17—17, g, 16, e, 18 15 a
plan-view showing the means for turning the
supporting frame “of the propellers for steer-
ing purposes, Fig. 19 i1s'a vertical section on
line 19 -—19, 1*1 ». 18, Fie. 201s a detail- section
' showing the connee 11011 between the rims of
the propellel for steadying the same during
their mmtor} motion and Figs. 21 to 23 are
detail views of the w 111(1'—])&11015

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

The flying mac hine 1s constructed 1n 1ts
ceneral outlines of a supporting - frame I

| made of light but strong steel-tubing, a plat-
form N auppmtﬂd at. the lower part of the

tmnw a motor K on said platform, and: a

seat 1o also on said ])latimm for the person
tha,t operates the starting and steering niech-
anisms.  Delow the ])l.:l.th}llll N 18 almnﬁ'{-tl 3!
wheeled vehiele-frame . ‘The ])Ll-thu_m N
and the frame I are connected by switabic

platform N al the vehicle- franie are located
quide-ways for the sliding .«,Umh)h M, in
which the second person 15 seated. At the
upper front-part of the supporting-frame 19

s located a %talimuu\ htmu M‘mphmc A,

Between ihe-
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- parted to the aeroplanes.

10

2

and at the upper rear-part of the frame ¥ 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-

chned braces ¢! @® with the main-frame F, so
that the required degree of stiffness is 1m-
_ 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 herizon-

" tal axes, while two_propellers C, C' dre ar-

15

the other.

Tanged at the rear-end of the supporting-
frame, one being arranged vertically above

H indicates the mechanism for opening

. and closing the panels of the oscillating

20

wings, I the mechanism for imparting oscil-
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

29
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~machine and with theupright frame in which

o0

95

- the machine.

at both sides below the vehicle-frame and
serve fof guiding and supporting the vehicle
on the water, while the wheels of the vehicle-
frdme serve for supporting the same on land.

The supporting main frame.—The support-
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
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 Ft

is wider at the lower part than at ‘the upper
part and provided with longitudinal guide-
ways 16 for the shifting gondola M.

bular braces a® which are connected with the
steering-rudder frame ¥? at the front of the

theshaftsof the propellersC, Ctare sugp orted.
The aeroplanes.—The aeroplanes

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-
on the

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

~ in the nature of the wing of a bird, 4t a down-

60
-aeroplane

ward and rearward inclination of 10° to the

horizontal plane, the front-end of the front
Eeing located. in the same hori-
zontal plane with the rear-end of the rear
geroplane, so that the front aeroplane is
located somewhat below the rear aeroplane,

43 shown elearly in Fig, 1. -

The
lower frame F! is stiffened by inclined tu-

‘aero ‘ s A, Al are
constructed of a light frame of steel-tubing |

The aeroplanes are arranged

—

876,125

The oscillating uﬁngs.eThe Win.gs' B 'ai’el
made of frames formed of steel-tubes and =

hinged at their inner ends to a transverse

1ivot-rad ¢.. To the frame of the wings are

hinged transverse slats or panels 3, while on
the upper side of the wing-frame is arranged

0

the mechanism H for closing and opening the

panels b. The wings are made curved in

1mitation 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_cﬁ)sed when the wings arrive
in their uppermost position by the mechan-

76

80

1sm H, so that the wings afe then swung with.
tully-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

35

used as auxiliary aeroplanes for floating in .

the air. The wings B are connected by Iinks
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-
plarie A*, as shown in Fig. 1 The wings are
curved and are arranged at a forward and

90

95

rearward inclination of 10° to the horizontal .

plane, so that by their inclined motion they

machine. '

The pmpeller&———’l‘he- pmpelliérsC, Ct are’

impart an upward and forward motion to the

100

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 - Fims e, ¢! and steel-

strings lf The blades are spoor-shaped, -be-

ing widest at their outer ends and tapering -

toward their inner ends. The propeller-

shafts are supported in journal-bearings of

‘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 1s provided with K a circumferen-

110

137

tially - grooved circular steel -rim or frame

e, ‘which engages a tapering rubbér-tire 54
applied to the circumference of the steel-rim
¢* of the upper propeller C* as shown in Fig.

* 120
20. The connection between the grooved. -

circumference of the steel-ring ¢ of the lower -
propeller Cand 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 -

125

at the rear-end of the supporting frame of the

machine below the rear aeroplane A!, and

-serve the twofold purpose of imparting for-
ward motion’to the machine and of steering 130-
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it in & horizontal direction in counection | »*. When the clutch member 50 1s un-
with-the front-rudder D. coupled from the gear-wheel 49 by the lever
The rudder—The radder D is made of a | 51 "the wings are held in the position 1n
~ tapering frame of steel tubing covered with which they are at the moment of uncoupling,
waterproof linen, silk or other material and | by the locking action of the worm-gear 55 on 70
supported at its front and rear-ends in a sup- | the worm-gear 2. Thisdocking action arrests
porting-frame 7. The frame j is connected | tmmediately the nmotion of thie transmitting
‘with. the horizontal steerine mechanism, | sprocket-chains o, 2, and thereby the motion
which will be described hereinafter. A ring- | of the wings.  When the wormi-gear z 1s 1o-
shaped gear-wheel % is counected with the | tated by the transmitting mechanism de- 75
franie of the rudder and permits it to be | scribed, the sprocket-chans @, x are set in
moved to any suitable angle of incligation to | motion by the sprocket-wheels v, 0!, v*. The
the horizontal plane. The rudder is tocated | sprocket-chains are constructed 1n such a
at the front-part of the machine vertically | manner that the pivots 2! of the links of the
below the front kite-plane A. _ chains are conneeted with the outer pair ot 80
The vehicle—The vehicle frame F! is pro- | links, while the tubular pivots @® on the piv-
vided with four wheels of equal size. The ! ols 2! are connected with the inner pair of
front steering-wheels are connected by an | links, as shown in Fig. 9. 2 1s a suffening
endless steering-chain I with the horizontal | sleeve between the inner Iinks and 2! ave
steering mechanism, so that the machine con | washers at the ends of the pivots ', Two 85
be steered when on {and. adjacent pivots of each of the doublesprocket-
The floats—The floats (& are formed ot 2 | chains are connected by a cross-piece v,
skeleton steel-frame covered with sheet- | said pivots being attached to the chas by
aluminium, so as to form airtight hoilew | suitable serew-nuts 2’. . The TOSS-Pleces
bodies. They are supported at the lower end | are each provided with a conical head which 90
of the supporting frame of the machine in | carries by means ol two sets of antifrigtion-
such a manner that the lower propeller ] balls and suitable ball-races, a ring-shaped
cannot form contact with the surface of the | sleeve 1, and to these sleeves at correspond-
water when the fHloats float on the same. ing points on the two chalns are pivoted the
The wing-actuatingmechwiizm —Thewing- | Torked lowor ends 2 of two tubular connect- 95
&ctuafting mechanism is shown insdetatl n | ing rvods o' Haech forked lower end™ 2 1s
Figs. 7 to i1. It is supported oun parailel made of {wo parts, the shanks of which are
vertical steel-tubes w, which are located at | conneeted by a siceve 3 that is inserted mto
the center of the supporting-nain-frane of | the lower end of the tubular connecting-rod
the machine. Between the steel-tubes ware | ' as shown n Figs. 9 and 11.° The upper 100
supported the short transverse shafts ol | ends of the connecting rod d' are applied by
sprocket-wheols v, ¢ gad 2, which diminish | pivot-links Lo the crossheads w whieh are
in size from the fower sprocket-wheel ¢ te the - cuided on the wpright steel-tubes «. The
upper sprocket-wheel 0% The upper parts | crossheads w are conneeted by universal
of the veriical steel-Lubes u serve for guiding | joints with the lower ends of the lever-rods d, 1058
the sleeve-shaped crossheads w. The upper @ the upper ends of which are ikewlse conneet-
ends of the steel-tubes « are made converging | ed by ball-jotnts with sockets 4, sald sockets
and support at their upper ends the trans- | beig supported by sartable braces on the
~verse pivot-shaft ¢ of the wings B, Motion | center-rihs of the oscillating wings B, as
1? transmitted to the wings from the main- | shown 11} y’i;{_-?’. | * 110
shaft 23, driven by the motor i, by means ol +  7he wing - feathering mnechanism.-—The
a gear-wheel 49 which is placed loosely on mechanisia for feathering the wings 1s oper-
the shaft and the flanged circumference of | ated sutomatically with each oscillating mo-
whieh is placed in contact with a cluteh mem- | tion of the wings. The closing motion of the
ber 50 that is shifted on the main-shaft 23 by | wing panels is based on the fact that during 118
a lever 51.which is fulcrunied to the platform | the upward motion of the wings I3, the angle
N, as shown in Fig. 16, The lower forked | hetween them becomes oradually su.aller, so
end of the lever 51 engagbs a grooved collar | that the parts supported on the wing-trames
on the clutch member 50 and permits there- | have to “give’” and assume a diYerent posi-
by the clutching of the gear-wheel 49, The | tion. Figs. 4, 5 and 6 show the mechanism 120
cear-wheel 49 meshes with a pinion 52 thatis | for closing the panels . On the center-ribs
piaced on the shatt of a worm 53, said shaft | of the frames of wings B are supported near
turning in suitable journal-bearings on the ! the transverse pivot-shaft ¢ of the same, con-
platform N.  Theé worm 53 meshes with a verging supporting frames m, m, and near
worm-gear z on the shalt of the lowermost | the outer ends of the ribs inclined triancular 125
pair of sprocket-wheels v and between the | franies n, n. 1o the frames m are applied
same, as shown in Fig. 7. The rotation of | movable levers o, and to the frames n mov-
the worin-gear z moves two sprocket-chains | able levers » connected by connecting rodsr,
z, z, which are driven by the sprocket-wheels | s, with said leverso. The shorter arms of the
» and guided by the sprocket-wheels »' and | supporting frames m are extended heyond 130
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the u per cross-pieces of the frames and pro-] 'anluprighﬁ tubular rod 12, and bevel gears

" vided with rollers ¢, as shown clearly in Fig. 7

these rollers fitting into grooves on the bent
sides of the levers o. The-levers o and the

Tollers ¢ are so arranged on the supporting
irames m that the lever of one wing is oper-

- ated by the roller on the frame of the other

10

- wing. The levers o are guided along the
rollers ¢, which are grooved sufficiently for

~ highest position, the panels b are nroved from

29

39

3o
-which the flying machine is to be stsered,

-tlon by the counter pressure of t

.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 ali 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 E&ndent POSI-

there 1s little resistance by the air
ward motion cf the wings. =~ =~

The horizonial steering motion.—Steering
in & horizontal plane is effected by the joint
action-of the rudder D and propeliers C2, (.
The rudder is moved in the direction in

to the up-

- either to the right or left, and simultaneously

40

- which turns in suitable bearings s‘u(f%ort‘ed
. DY

therewith the propellers are shifted én oppo-

- site direction into such a position that their

on the rear-frame of the machine, an the

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

65

the shaft of the worm 7 and from said shaft

by bevel-wheels 92, 9% at the opposite end, to |

e air, so that

9% 9% to the shaft of the worm 75. 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, 52 are rigidly attached to the

rear-frame and support a
upright bearings 6 and 62,

ments 5 and 52 are located the journal-bear-

hanger-besring 6, the screw-nut 42 and the
hub of the worm-segment 4. - The hanger-

‘shaft 41 supports, in a recess, the shaft 43-for
the lower propeller. On a collar ‘on the -

lower end of the shaft 41 is supporied by

‘means or. antifriction-bearings, a double

t their centers the

.- On the circumference of the- é'é,rri'er—Seg— B

this purpose. By the upward motion of the _ 75
wings, the shorter arm of the supporting | ings for the shafts of the worms 7 and 78, .
~ .frame m on one wing presses on the lever 0 of | On the stationary carrier-segment 5 is sup- -
~ the opposite wing, so that the latter turns| ported: the worm-segment 2 guided thereon
- through a quarter of a circle. . This'motion is Ey. means of rollers. 48. The hub of the
15 transmitted by the tubular connecting-rods » | worm-segment 4 is made fast to the han er- 80
and s 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 ¢ turns with the upright shaft
“ed by gut-strings ¢ with the tubular connect- | 41, which is supported 1n the hanger-bearing
g rods 7, as shown clearly in Figs. 21, 22 | 6 by means of screw-nut 42. Antifriction
20-and 23. When the wings arrive in their | roller-bearings are’ arranged between the 85

a0

bevehgear wheel 44. Motion is transmitted -

from the mein-shaft 23 by & bevel-genr 46 to

the lower gear of the double-bevel-goar 44,

while the upper gear of the sarae fransmits 05

motion {0 & bevel-gear 47 keysd to the shaft

43 of the lower propeller. - By this transmis-

sion, rotary motion is imparted to the lower
propeller in whatever position the same is
placed for steering.  From the lower pro-
peller shaft 43 rotary metion is transmitted
to the upper propeller Cvby a pulley 4* and
belt 4 to a pulley on the shaft of the upper
propeiler.

der-supporting frame § and gear-wheel 15°
also loosely on the supporting-frame §. By
this gear-wheel transmission the rudder can

be turned sidewise in whatever steering po-
sition the same has to be placed. The worm*130

108

The main-shaft 23 receives ro-

shafts ferm an angle“with the longitudinal | tary motion from the crank-shaft of the mo- 105
axis of the machine, coriesponding 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 7 of the steering-rudder | Fig. 12 shows a rear-elevation of the rud-
45 D turns on a :vertica,{ pivet at the lower for- | der and its frame. The dotted 'ines show 110
wardly-extending part F? of the main-frame. | the rudder placed in inclined position o a
To ‘the bottom of the rudder-frame 7 is at- | vertical plane passing through the longitudi-
tached a worm-segment ¢* which meshes with | nal axis of t e rudder-frame. The gear-
8 worm 7°, the shaft of which is supported on | wheel % is connected by steel-strings ¢* with -
656 the ‘main-frame. Motion i8 transmitted to | the front and rear-ends of the longitudinal 115
 the worm 7°-from a hand steering-wheel 8, | rudder-frame. The turming of the rudder
-which is attached to an inclined tubular rod, | into laterally-inclined - position is accoms
is shown clearly in Fig. 16, and which trans- plished by-a hand-wheel 13 located below
~~ mits motion by bevel-gears 9, 9, to a tubular the steering-wheel 8, jointed connecting-rods
55 rod 10 and by the same and bevel-gears, 9, 9, | 14 and gears 15, 15% and 15%, gear 15P being 120
“to the shaft of the worm 7%, as shown in Fig. | in mesh with the gear-wheel %, as shown in
14. At the same time the motion of the Higs. 12 and 13. The gear-wheel 15 is lo--
steering-wheel 8 is transmitted by a second ! cated at the end of the lower connectin: -rod
. set of bevel-gears 9!, 9! adjacent to and be- | 14 and supported at the front-end of the
60 low -the first set 9, 9, to a tubular rod 11, | maln-frame, the gear-wheel 152 on the rud- 125
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7P bjT ‘Whl{}il the rudder is moved horizon-
tally in either direction is connected by the

hmn and sprocket-wheel transmission 1
with the shaft of a worm 7¢, which 1s located
near the front-axle of the vehicle, so that the
steering-wheel 8 can also-transmit horizontal

- steerimg motion to the vehicle when the ma-

10

chine is moved over firm ground.

T'he vertical steering motion.—The vertical |

steering motion is accomplished by shifting
the G‘Olldolﬁ M in forward or b{wl«..ward direc-
t1011 in its tubular guide-rails 16.  The mo-
tion of the vondola is controlled by a hand-

~wheel 17, which is located adjacent to and

1o

20
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40
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50

55

80

above f}u, steering-wheel 8 and the steering-
pillar i which said rods are supported. T he
tubular rod to which the hand-wheel 17 1s
applied passes tirough the tubular rod of the
hand-vwheel 8 and carries at its lower end a

bevel-wheel 18, which meshes with a similar

bevel-wheel 18 on-the horizontal shaft of a
worm 19, as shown in Figs. 13 and 16.
worm 19 meshes with a worm-gear 20, which
is located sidewise of the same, bt in the
same plane with the worm 19; as shown in
Fig. 17 The gear-wheel 20 1s provided with

a grooved cirs mnim{u{'e, around which the
ste el—rom 21 1s passed. The steel-rope 21 |
“passes over suitable

agulde-putlevs

Tont and rear-ends of the. lmx er maln-frame
and is attached to the ends of the gondola M,
Q.8 qhown in 11, 13, so that the same can be
MOVed I 01e or the opposite dircetion on 1ts
ways 16, adeording to the direction imparted
to 1t by tne; steel-rope 21, The gomlof% M is
held in ﬂowdmL on the ways by a horizontal
mttdl tube 22, having a suitable guide-roller
for the f‘ronﬁom and ﬂ"ulde pullevg at 1ts ends
for the shifting stecl- -rope 21. By the shiff-
ing of the ﬂ'ondola together with the weight
of the ballast for the occupant of the same,
the center of gravity of the flying machine is
moved elther 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 upwa,rd or downward direction.
By the shifting of the center of cravity, the
entire ﬂymg-mdchme can be placed in such a
‘position that the air-currents can be utilized
for the proper flotation of the same.

The auxiliary steering devices.—For the
purposé of -effecting the steering operation
quickly“and effectiv, ely, both steor ing-mech-
anisms are provided w ith auxiliary ,5teennfr—-
dETILeS whlch are actuated from the main-
shatt 23.  For this purpose the platform N

18 pwﬂded 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
eved a bevel-gear 25, which meshes with a

bevel— ear 26, the up 1‘1crht shaft of which is

'65 -Journaled in the lower part of the U-shaped

The

at the |

—_—— T— — - — T - T ——

- hanger-frame 24.

. & rubber - run

.

At the underside of the
hqnﬂm frame, but keyed to the shaft of the
bev el—area,[ 26 1s arranged a friction-disk 2

which is pmwded with a clr(,unlfe,lentml
mbbor-—um 28. Below the friction-disk 27

y arranged on the main-shaft 23 a longttudi-

nle c:hdlnfr-bleeve 30, which 1s t‘rulded by
slots  on dmnmtncaﬂy—op osite pins and
provided at opposite  en cf)

disks 29.  Kither one of the friction-disks
can be placed 1n contact with the eircum-
ference of the [riction-disk 27 by means of a
lever 33, which 1s 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 dlbow-lever 31 with & crooved collar
adjacent o the rear friction-disk 29. The
elbou -lever is fulerumed to a suitable sup-
port on the main-frame and made 101}(

shaped at ifs lower end, so as to engage said
collar. The auxiliary atrmmfr-lm er 33 per-
mits the shifting of the sleeve 30 and fts
friction-disks in en;hel direction, so that one
friction-disk 29 or the other 1s phcod 11 COIl~
tact with the main transmitting-disk 27.

‘The rotary motion imparted to the friction-
disk 27 1mparts, by means of the bevel-gears
26, 25, worm 19 and worm-gear 20, a qumk
motion to the steel-rope 21, so that the oon-

dola M is moved in forward direction on its |

ocmide-ways by the downward motion of the
lever 33, whereby the center of gravity is
moved in forward direction, and 2 oreater
load 1s placed on the front auupLu 10 .A and
the flying machine 1s moved in downward
direction, oritis moved in backward divection
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
aemplane where¢by the load on the front
aeroplane 1s diminished and thereby the ma-
chine placed in a position for a,scendmﬂ'
motion.

The second auxiliary steermfr—dewce 1S
operated by the lever 39 and connected with
a horizontal steering mechanism. In the
platform N is '~3upp0rt@d a friction-disk 35,
which 1s provided af its circumference wﬂ,h

28. This frietion - disk 1s
placed 1n contact with one of the friction-

di%Ls 40 at the ends of a second sleeve 30
that 15 guided on the main-shaft 23 by pins

1n the s
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-

1ng-rod 38 and elbow-lever 37, whlch latter.

engages by its forked lower end 2 arooved

| collar on the end of the sleeve 30%, either one

70

with friction- =
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of the friction-disks 40 on said sleeve is | frame between said aeroplanes and forming
placed in contact with the circumference of | when outspread a third aeroplane sumitar to
“the friction-disk 35; so that by the move- |.the others, and wing-operating mechanism.
ment of the lever 39 towards the right or left, | - 2. In a flying machine, the combination, -
5 the horizontal steering mechanism is moved | with a supporting frame, of laterally and lon- 70
towards the right or lett, as desired. In Ifig. gitudins;ﬁ)y curved seroplanes mounted there-
16 the auxiliary steering-devices are shown | on and extending. transversely thereof to
~ in their neutral or non-acting position, while | either side of the same at the front and rear
TFig. 15 shows a plan-view of ‘the auxiliary | of , the machine, said aeroplanes being in-
10 levers 39 and 33. N .| clined downwardly towards the rear of the 75
~ All the hand-wheels for the starting-de- | machine and the rear aeroplane being higher
- vices, horizontal and vertical steering mech- { than the front aeroplane; wings mounted on
anisms and the levers for the auxiliary start~ | said frame between said aeroplanes, and
ing and steering-devices are located in ‘prox- | means for oscillating said wings. o
15 imity to the seat L on which the person who 3. In a fiying machine, the combination, 80
steers the flying-machine is seated, so that | with a supporting frame, of a shaft extending
any required motion can be carried out in- | longitudinally thereto and supported there-
- stantly and with great facility. . by, wings pivoted to said shaft and extending
| For demonstrating the combined effect of | to either side of the machine, upright guide-
20 the aercplanes, wings and propellers,it is as- | rods below said wings, crossheads guided 85 -
sumed that the flying machine is moved over | vertically on said guide-rods, a connecting-
a water-surface and moved by the two serew- | rod connecting each crosshead with its cor-
propellers, whereby an air-current is gener- | responding wing, and means for reciprocat-

ated under the aeroplanes which produces a | ing said crossheads. o
25 certain resistance to the strokes of the wings. | ~ 4. In a flying machine, the combination, 90
- Each stroke of the wings pushes the flying | with a supporting frame, of wings pivoted
 machine forward, whereby the pressure of | thereto, parallel upright guide-rods carried
the air under the aeroplanes “is increased. |~by said frame below said wings, stud-shatts
~ The wings force the air in backward direc- | connecting said guide-rods, sprockets inount-
30 tion under the aeroplane A! and towards the | ed on said stud-shafts, chains movable over 95
propellers. The propellers rotate in this in-| said sprockets, crossheads movable on said
~creased air-pressure, whereby the machine is | uprights, rods connecting said chains and
‘driven forward with increased speed. By | said crossheads, and means for connecting
continuing the strokes of the wings the flying | the latter with the wings. e T
'35 machine is moved forward at increased speed | 5. A {lying machine comprising a sup- 100
until the upward pressure of the aeroplanes | porting frame, a pair of wings pivoted there- =
is large enough so as to keep the machine | to and each comprising & plurality of swing-
afloat. By the forward propulsion ot the ing panels, means for osciliating said wings,
~ machine in. a forward direction the aero- | and means operated by each of said wingsin
40 plane A passes into a quiet layer of air, while ! its oscillatory movement for- operating the 105
~ the motion of the wings in upward direction | panels of the other wing and thereby feather-
produces a decrease of pressure under the | ing-said wing. o o
same, so that the air'which 1s passing oil be- 6. In a flying machines the combination,
~ low the aeroplane A follows quickly the wing- | with wings pivoted to a common shaft, of
45 motion. The stroke of the wings in down- | swinging panels carried by each wing, and 110
~ ward direction acts therefore always on an | means mounted on each wing for operating
upwardly-moving air-body, so that the lift- | the panels of the other wing, said means be-
- . ing power of the wings is augmented. The | ing operated automatically when said wings
. - stability of the machine is preserved auto- | assume a predetermined angle. = =
50 matically and is accomplished by the form,| 7. A flying machine Gomprising a sup- 11§
and position of the aeroplanes, which was | porting frame, means for propeliing the same
tested by means of an -aeroplane model. | through the air, a rudder at the front of said
That the machine is moved simultaneously | frame, means for angularly moving said rud-
in forward direction when it descends in the | der about a vertical axis, and means for an-
55 air is accomplished by the form of the aero- | gularly moving the same about an axis dis- 120
~planes. . . Iposed longitudinally of the machine. -

Having thus described my invention, I{ 8. A flying machine including in 1ts con-
claim as new and desire to secure by Letters | struction a rudder formed of a forwardly ta- -
Patent: = - pering frame mounted to turn oy an axis

60- 1. In a flying machine, in combination, | digposed longitudinally of the machine. 125
with a supporting-frame, aeroplanes carried |- 9. A flying machine 1ncluding 1n 1ts con- .
by said frame at the front and rear and ex-:; struction a rudder formed of a forwardly ta-
tending to either side thereof, the rear pero-'j pering frame mounted; to turn on an axis

. plane being higher than the front aerofilane, Elisposed longitudinally of the machine, a
66 vertically .oscillating. wings pivoted to said | gear-wheel embracing said frame, a second %0

—
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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 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. ~ |

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 propellers

and traveling in frictional contact with each

other. -
12. In a flying machine, the combination,
with the frame, of the horizonta! guideways
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 aflying machine, a frame, a ballast-
carrylng 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 a flying machine, a frame, 3 ballast-
carrying gondola guided therein, means for
manually shifting said gondola, a friction-
wheel In operative connection with said

7

shifting means, a power-driven operating ;

shatt, a {riction-sleeve on said shaft having
terminal disks disposed at either side of said

Cfriction-whee!l and movable into contact

therewith, and means for shifting said sleeve
1n erther direction. | |
15. In a flying machine, the combination,
with a steering propeller, of manually-oper-
able means for shifting the same, and auxil-
1ary power-operated propeller-shifting means.
16. In a flying machine, a steering propel-
ler, means for manually shifting the same

- angularly with respee? to the vertical longi-
| tudinal plane of the machine, a power-driven
- operating shaft, and a device for coupling

sard operating shaft with satd shifting means.

17. In a flying machihe, the combination,
with a steering propeller, of means to shuft
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 sfriction - 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, 1 have signed my name in
presence of two subseribing ‘witnesses.

- FRANZ WONDRA.
) Witnesses: ‘ |

-~ PavL GoEgrEL,
. HENRY J. SUURBIER.
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