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To all whom it may concern:

Be 1t known that I, SEwarnL A. WiTHER-
sPoON, a citizen of the United States of
Anerica, residing at the city of St. Lous,
in the State of Missouri, have invented cer-
tain new and useful Imp1 ovements in Fly-
mg-Machines, of which the following is a
full, clear, and exact description, reference
henw had to the accompanying drawings,
forming part of this specification.

My invention relates to a flying machine
of the aeroplane type, and it has for its

object the production of a flying machine

of this description by which the air may be

navigated without liability of inversion of
the machme which has heretofore been.a
source of d‘ulo'er in the operation of fiying
machines; also to provide in a flying ma-
chine a construction that may perform the
office of a parachute in order that a safe
landing may be possible in the event of the
failure of the means for operating the pro-
peller; and also to provide a construction
that will permit of the flying machine being
utilized under various atmospheric COIldl-
tions.

[Figure I 1s a perspectlve view of my fly-
g machine with the movable parts in the
]meltlons assumed when the machine 1s 1n
flight in a straight or forward course. Fig.
1T is a 10110'1tud1n‘11 section through the ma-

chine.

der is used in changing the course of the
machine, and the .-.ul‘silllflly or vertical rud-
der in a deflected position. Fig. 1V 1s a

horizontal section through the mumhary or
t& vertical rudder and its Support Fig. V 1s

n perspective view of a fragment of one of
the side extension wings with the auxiliary
plane thereon 1n stretched condition. Fig.
VI i1s a similar view to Iig. V Wlth the
auxiliary plane reefed.

In the accompanying drawings :—A des-
ienates the bottom frame of my flying ma-
chine by which the platform for a passen-

ger, Or passengers, and the pr0pe111ncr meeh-_

amsm are supported
B 1is the top frame by which the main
plane, ‘the lateral extension plane, and the
movable rear plane and end gate of the fly-
ing machine are supported.
5 is an intermediate fr ame that serves in

Fw TTT is a front elevation of the _
rudder p‘ut of the machine with the hori-

zontal or main rudder shown in the position !
== assumed when the horizontal or main rud-

con]unctlon with the bottom and top frames .

a support for the rudders and the side
curta,ms
The bottom frame A comprises 51de bars
1, a front cross bar 2, a rear cross bar 3, and
intermediate cross bars 4. The latter, or in-
termediate, cross bars serve iIn conjunction

60

with the 81de bars as supports for a plat— '

form 5 on which is located an operator’s or
passenger’s seat 6 and a motor 7, of any de-
sirable description, by which the propeller,
of the flying machine is drwen

The top frame B comprises side bars 8

65

an intermediate longitudinal bar 82, a front

cross bar 9, a rear cross bar 10, and inter-

70

mediate cress bars 11, the various cross ba,rs -

being extended beyond the sides of the main

portion of the top frame to furnish lateral

extensions, with an object 1n view to be .

hereinafter made clear, and these cross bars

have secured to them at their ends auxiliary
| side bars 12. '

The intermediate frame C comprises side

bars 13, a frent cross bar 14, and a rear cross

bar that is arranged parallel with the front
cross bar and 1s mterpesed between and con-
nects the rear ends of the side bars 13. The

intermediate frame C 1s of greater length

than either the. bottom frame A or the top
frame B and juts forwardly beyond said

frames, as seen in Figs. I and TI and said

intermediate frame is connected to the bot-
tom and top frames by lower side braces 15
extending upwardly and forwardly and
lower side brace 152 extending upwardly and
forwardly from the bottom frame to the
front cross bar 14 of the intermediate frame,
upper side braces 16 extending downwardly

and forwardly from the top “frame to the'.

cross bar 14, and a central upper brace 17
that 1s palallel with the braces 16 and con-
nects the top frame and intermediate frame
at their forward ends.

18 is a vertical pivot rod located in front
of the central brace 17 and extending up-
wardly from the center of the forward cross
bar 14 this pivot rod being connected at its
upper end to the front cross bar 9 of the top
frame B at a central location by a horizontal
arm 19, and also connected to the top frame
at its sides by braces 20 extendmg to the
upper end of the pivot rod.

It should be here noted that the bottom

and intermediate frames A and C are ar-

' ranged horizontally and parallel with each
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other, while the top frame is inclined up- !

wardly and forwardly from its rear end
relative to the frames beneath it. | |

91 designates side uprights interposed be-
tween the top '
which the side bars of the intermediate
frame C are connected, these uprights being
introduced into the framework of my fiying
machine for the purpose of affording r1-

gidity therelin.

09 “designates the main sustaining plane
of my flying machine, which is carried by
the top frame B, and is of sufficient expanse
to extend from one side bar 8 of the frame
to the opposite side bar 8 and from the tront
cross bar 9 to the rear cross bar 10. . This
sustaining plane is preferably of canvas, or

other suitable fabric, but may be of any de-

sirable material, and I preferably provide
the plane with a plurality of apertures 23
through which air may pass to escape from
points beneath the plane when it 1s desired
to permit such passage. Inasmuch, how-
ever, as it is sometimes desirable to close or
control these apertures, I provide as closing
or controlling means therefor curtains 24
that are located beneath the main plane and
are adapted to be drawn into positions be-

neath the apertures to prevent or restrict

passage of air therethrough and which are
preferably mounted upon rollers 25, (see
Fig. II), on which the curtains may be

wound when the apertures are to remain

open.

26 designates auxiliary sustaining planes

that are supported by the lateral extensions
at the sides of the top frame B and which
are slidably fitted to the extensions of the
cross bars that enter into the construction
of the top frame B. These auxiliary planes

are intended to afford plane surfaces 1n ad-

dition to the main plane 22 to assist 1n sus-
taining the ﬂyin? machine in flight and
oreater expanse of aeroplane surface to pre-
vent toppling of the flying machine 1n flight.
Tnasmuch, however, as their use would not
be practical under certain atmospheric con-
ditions, such as during high winds, I so ap-
ply them to the extensions of the main top
frame as to permit of their being reefed,
when desired. In Ifigs. T and V the aux-
iliary planes are shown in spread condition,
and in Fig. VI one of said planes 1s illus-
trated as it appears when it has been reefed
and lies against one of the side bars of the
top frame. ' |

27 designates side curtains that extend
vertically from the side bars 8 of the top
frame B to the side bars 13 of the interme-
diate frame C and the upper edges of which
are inclined upwardly and forwardly from
the rear end of the flying machine to 1ts

front end, the incline being similar to that

“of the top frame and with the result that

65

the curtains are widest at their forward

and bottom framnes and to

|

i frame of which is
‘ the

001,811

ends where they are connected to the upper
gside braces 16. These curtains serve to con-

fine the air that passes under ths main sus-

taining plane 22 and, as the air passes rear-
wardly under said plane, 1t becomes some-
what compressed and, as a consequence, has
greater lifting power in sustaining the fly-
ing machine by pressure against the main
plane amd, inasmuch as the propeller 28 1s
located beneath the plane near its rear end,
the action of the propeller in the compressed
alr 1s such as to afford a greater impetus in
the flight of the flying machine. '
29 designates a main rudder or guiding
plane that is located at the front end of
my flving- machine and the frame of which
1s pivotally connected at 30 to the front
cross bar 14 of the intermediate frame C

"from which the rudder extends rearwardly

in order that it may be swung vertically
at a level lower than tlrat occupiled by the
sustaining plane of the machine. The frame
of the rudder 29 15 so constructed as to per-

' mit of the rudder being warped from the

flat condition in which it is shown in Figs.
I and II to the condition 1n which 1t 1s
shown in Fig. I11. By warping the rudder
in the proper direction, 1t 1s made to present
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to the air through which flight 1s being made

a surface of such nature as to provide for a
turn of the flying machine to guide 1t either

to the right or left; whereas, when a direct-
course 1s to be maintained, the rudder 1s

held in a horizontal position; or, when there

is to be upward or downward flight, the
rudder is lowered or elevated relative to a
‘horizontal line to
ascent In flight and the descent in flight.
| The rudder 29 is operable by a controlling

provide for, respectively,

cord 31 extending downwardly therefrom
to suitable guides 32 and then rearwardly to
the platform 5, and also by controlling cords
33 extending upwardly from the rudder to
suitable guides 34 and then downwardly to
the platform. The lower controlling cords
serve as a means for moving the rudder
downwardly, and the upper controlling
cords serve as a means for elevating the rud-
ders; and it will be apparent that by proper
manipulation of the lower and upper con-
trolling cords, the desired warping of the
rudder for the guidance of the flying ma-
chine my be accomplished. The control-
ling cords all lead to a rack 35 on the plat-
form having members to which the cords

may be tied, or around which they niay be

wrapped for the purpose of holding them

| in convenient reach of the operator sta-

tioned on the platform 5.

36 designates an auxiliary rudder, the
pivotally fitted at 37 to
pivot rod 18. This rudder 1s vertically
disposed and extends rearwardly from said
pivot rod at a point above the main rudder

' 99, and it has connected to 1t a pair of con-
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trolling cords 38 that lead throi}gh guides | the top frame B and the main sustaining

39 supported by the top frame B, the con-
trolling cords leading from said guides to
the rack 35 providing means by which the
rudder 36 may be swung to one side or the
other to assist in guiding the flying machine
in its flight. =~ = | -

40 designates an end gate at the rear of

the flying machine which is of service, when-

in a lowered position, to partially clase’the
rear end of the space beneath the main sus-
talning plane 22 and hetween the rear ends
of the curtamns 273 and also, when in an
elevated position, to serve as an additional

sustaining plane surface. The end gate is

pivoted at 41 to the rear cross bar of the
top frame B and is prevented from moving

upwardly beyond a horizontal plane by an

40 1s connected to the main rudder 29 by
controlling cords 42, which provide for the
end gate being lowered to a vertical or sub-
stantially vertical position when the rear
free end of the rudder 29 is elevated to the
front end of the top frame B, and permitted
to retain its elevated position when the rud-
der is in 1its normal lowered position.

43 designates land wheels upon which the
flying machine may travel, either preceding
or following an ascent. To provide for an
easy landing of the flying machine after
flight, these wheels are journaled to spindles
that are carried by bell cranks 44 pivoted

to the bottom frame A at 45, one arm of |

each bell crank having attached to it a
spring 46 that 1s connected to the framework
of the flying machine, and provides for
yielding upward movement of the land

wheels when they strike the ground, in order

that there may be no breakage of the ma-
chine, or injurious shock to the operator or
passengers incident to the landing.

In the use of my flying machine. for
straight way flight, the movable parts are
intended to occupy the positions seen 1n Figs.

I and II, with the exceptions that during

flight, the end gate 40 1s sustained at its
Iimit of upward movement against the top
frame extension b, and i1f the course of the

flight 1s to be a rising one or a descending |
one, the main rudder 29 1s lowered or ele-
vated from the position seen 1n the drawings

to a degree that will provide for the proper
directing of the flying machine in its up-
ward or downward flicht. As previously
stated, the change in course of flight of the
machine in a horizontal direction is gov-

erned by warping of the main rudder 29 and

turning of the auxiliary rudder 36.

In the event of failure of operation of the
motor utilized in the machire to drive the
propeller 28, T convert the upper portion of
my machine into a parachute and this is
readily accomplished by elevating the main

65 rudder 29 so that its rear end is ca.rrigd to |

simultaneously

beneath the main sustaining plane

plane 22 carried thereby, and also lower the
end gate 40 to close the rear end of the space

‘beneath the main sustaining plane and be-

tween the side curtains 27. The lowering of
the end gate, as mentioned, is accomplished
| with the elevating -of the
main rudder through the medium of the
controlling cords 42 connecting these mem-
bers. It will be readily appreciated that
when the main rudder and the end gate have
been moved to the positions stated, an in-
closure open at its bottom only is provided
22, and
that the walls constituting this inclosure 1n
connection with the main plane furnish a
parachute that will prevent sudden or dan-
gerous descent of the flying machine.

The apertures 23 are provided in the main
plane 22 of my flying machine to permit con-
stant escape, by upward passage through
the plane, of dead ailr from beneath the
plane during descent when the propeller 1s
not in operation, in order that live air will
constantly pass beneath the plane and up-
wardly through it. The curtains 24 pro-

vide for the closing of these apertures dur-

ing flight of the machine.

I claim:—

1. In a flyine machine, the combination
with a top plane, of a bottom frame sus-
pended therefrom, a propeller mounted un-
der said top plane and between 1t and said
bottom frame, a pair of side curtains or

planes extending dewnwardly from said top

plane on either side of said propeller, said

‘side planes being increased m depth for-

wardly, and a rudder plane swingingly
mounted on a horizontal axis adjacent the

| forward ‘ends of sald side planes.

2. In a flying machine, a combination with
the main frame of a top frame inclined
downwardly and rearwardly fromm its for-
ward end, a pair of side curtains extending
downwardly from said top frame and pro-
viding an inverted channel decreasing in

“depth from the front toward the rear, and

a propeller rotatably mounted under said

- top frame and within said channel.

3. In a flying machine, the combination
of a plurality of planes forming a wedge
shaped space decreasing in cross sectional
area rearwardly, and a propeller rotatably
mounted within said wedge shaped space
and adjacent its narrowest point.

4. In a flying machine, the combination

with a top plane, of a bottom frame sus-

pended therefrom, an intermediate frame
having cne end projecting forwardly beyond
said top plane and bottom frame, planes ex-
tending from the top plane to said interme-
diate frame. a rudder plane swingingly

mounted on the forward end of said infer-.

mediate frame and extending rearwardly,
and a vertically disposed rudder plane ex-

o
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tending above said horizontal rudder plane,

said horizontal rudder being capable of be-

 ing warped to vary its angular disposition

f

10

der plane.

with respect to

said vertically disposed rud-

5. In a flying machine, the combination

with a top plane of a pair of side curtains
extending downwardly therefrom within
the outer edges of said top plane, said cur- }

tains forming an inverted channel with said

top plane, and a propeller mounted between

said curtains and beneath said fop plane,

the portions of said top

~ of said curtains being fcldable laterally to-
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ward the central longitudinal plane of the
-- | inverted channel therewith, a rudder plane

machine.

6. In a fiying machine, a combination of a
tep. plane inchined backwardly and down-
wardly, said top plane being provided with

a movable portion, a pair of side curtains

extending downwardly from said top plane,

and a rudder plane mounted at the forward -
end of the machine beneath the top plane and ;

intermediate of said curtains, said rudder
plane being adapted to be moved upwardly
against the top plane, and said movable por-

tion of the top plane being movable down- |
wardly against the ends of the side curtains, |
whereby said top plane, rudder plane, side .
curtains, and movable portion of the top
| beneath said top plane. .

plane are converted into a parachute.
7. In a flying machine, the combination

with the top frame, of a boitom frame, an |
intermediate frame, a plane earried by said

top frame, a pair of planes or curtains

mounted between the top frame and inter-

mediate frame, and a rudder plane pivot-

ally mounted on the forward end of said

intermediate frame and reaching, 1n raised
position, to said top irame.

~wardly extending lateral planes forming an

43

inverted channel therewith, a rudder plane
swingingly mounted upon a horizontal axis

plane on the outside | _ ‘
| with a sustaining plane of a pair of down-

'
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and between said lateral planes, means for

swinging said rudder plane forwardly
against the top plane to close the forward

end of the space between said side planes,

said top plane being provided with a mov-
able portion adapted te close the rear end
of the space between said side planes, and

50

means operatively .connecting sald rudder

whereby they are moved together upwardly

9. In a flying machine, the combination
wardly extending lateral planes forming an

swingingly mounted upon a horizontal axis

and between said lateral planes, means for
| swinging sald rudder

plane forwardly
against the top plane to close the forward
end of the space between said side planes,
said top plane being provided with a mov-

able portion adapted to close the rear end

of the space between said side planes, and
means operatively connecting said rudder
plane and movable portion of said tep plane,
whereby they are moved together upwardly
and downwardly, respectively, to form a
parachute; said top plane being provided
with apertures for releasing the dead air

10. A flying machine comprising a botto

frame, a top frame having a central hori-
zontal arm, an intermediate frame, uprights

connecting the frames, a vertical pivot rod,
mounted in the horizontal arm and 1n the
front bar of the intermediate frame, an
suxiliary rudder hinged to the pivot rod
and means for controlling the auxiliary rud-

{ der.
8. In a flying machine, the combination |
with a sustaining plane of a pair of down- |

SEWALL A. WITHERSPOON.

In the presence of—
Epxa B. Lixw,
Howarp G. Coox.

plane and movable portion of said top plane,

85
and downwardly, respectively, to form a
parachute.
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