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UN][TED STATES PATENT OFFICE

ISAAC 1. MORRIS,

OF MELLETTE, SOUTH DAKOTA.

MACHINE FOR AERIAL NAVIGATION.

SPECIFICATION forming part of Letters Patent No. 737,_94'7, dated September 1, 1903.
Application filed July 15,1902, Serial No. 115,679, (No model)

To ali whom it may concern:

- Be it known that I, IsAAC I. MORRIS, acm-
zen of the United Sbates and a 1@31dent of
Mellette, in the county of'Spink and State of
South Dakota, have invented a new and Im-
proved Machine for Aerial Navigation, of
which the following is a full, clear, and e:s:a,ct
description.

The purpose of this invention is to provide

a machine for aerial navigation which will be
of simple and durable construction and ef-

fective in operation and in which a balloon-

supported frame is employed provided with |

a motive power, including means for lifting
and means for driving, and which also car-
ries a steering device and wheels to support
the structure when on the ground.

“Another purpose of the mventlou Is to pro-
vide a novel form of rotary wings used in con-
nection with a fixed canopy-wing of like con-
struetion, all of the wings being provided

with automamcally opelatmn* Valves the |

valves of the rotary wings opening at ‘their
upper strokes and closing at their downward

strokes, while the valves of the fixed canopy- |

wing operate simultaneously with the rotary
wings, but reversely, the valves of the can-
0pYy-wing opening when the valves of the side
wings are closed upon their downward and
lifting motion and closing when the side wings
are on their upstroke to maintain an eleva-
tion acquired by the side wings during their
downward stroke.

The invention consists in the novel con-
struction and combination of the several
parts, as will be hereinafter fully set forth,
and pointed out in the claims.

Reference is to be had to the accompanying

in which similar characters of reference in-
dicate corresponding parts in all the figures.

Figure 1 is a side elevation of the lmproved
aerial vessel. Fig. 2 18 a horizontal section
taken practically on the line 2 2 of Fig. 1.
Fig. 3 is a perspective view of one of theside
wings of the machine, showing the valves
open. Fig. 4is a section taken practically
on the line 4 4 of KFig. 3, and Fig. 518 a simi-
lar section showing the valves closed

The main frame A of the machine i8 pref-
erably rectangular, as is shown in Fig. 2.
Uprights 10 extend from the sides of the main

| frame at its ends to support a canopy B, to

be hereinafter described. Lon gitudinal bars |

11 are located at each side of the center of
the frame A, as is also shown in Fig. 2, and
convergin g..brace-bars 12 are carried u pwa,rd
and inward from the ends of the main frame
A to a connection with an upper central lon-
gitudinal bar 13, on which a seat 14 is se-
cured, while in front of the seat a steering-
post 16 is guided at its upper end in the bar
13, being mounted to turn at its lower end in
a support 17 on the main frame.

At the upper end of the steering-post 16
handle-bars 15 are secured, and near the

55
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lower end of the said steering-post a cross-

bar 18 is fastened, to the ends of which are
secured ropes, chains, or cords 19, which
ropes, chains, or cords are also fastened to
the ends of a second cross-bar 20, secured
upon a rudder-post 21, mounted to turn in
the rear end of the frame A, being guided at
the top by a brace 21°%, connected with the
seat-carrying bar 13. Any suitable form of

| rudder 22 is secured to the said post 21.

A drive-shaft 23 is suitably journaled at

the central portion of the frame A, having

crank-arms and pedals 24 at its ends and on
the drive-shaft 23 two sprocket-»wheels 25 and
26 are secured, and between them a bevel-
gear 27 1s attached to the drive-shaft. This

goar 27 meshes with a bevel-pinion 28 on a

shaft 29, extending in suitable bearings lon-
gitudinally of the main frame A to and be-
yond its rear end, at which portion of the
frame A a propeller 30 is secured on the said
shaft, adapted to force the machine ahead.
A shaft 31 is journaled transversely of the
frame A near its rear end, having crank-arms
32 atits outer ends, and at the forward end of
the main frame A a second transverse shaft

| 33 is journaled, carrying ecrank-arms 34 at its

ends. The rear crank-shaft 31 is driven by
placing a sprocket-wheel 35 on the said shaft

31 and connecting the sprocket-wheel 35 by

7°
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a chain belt 36 with the sprocket-wheel 26 on

the drive-shaft, and the forward crank-shaft

33 18 mmultaneously turned by a sprocket-
wheel 38 on the said shaft and a chain belt

37, which is carried over the sprocket-wheel

38 to the wheel 25 on the drive-shaft 23.

Tn order to support the machine-upon the . -
] wround an auxiliary frame 39 exﬁen@sidown:

100
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ward from the bottom of the main frame A,
being provided near each end with suitably-
mounted wheels 40, as is shown in Fig. 1.
The main feature of my invention relates
tothe means employed for lifting the machine

in the air and maintaining it at the desired

elevation from the earth’s surface. Such

- means consist of two side wings Cand C/, ar-
- ranged for rotary motion one at each side of

I0
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frame A, as is also shown in Fig. 2.

~one valve overlaps another.

the main frame, as is shown in Fig. 2, and an
npper centrally-located canopy B, ﬁxedly 8O-
cured over the main frame. These wings and
the canopy in all material points are of the
same construction. Each side wing Cand C

consists of a rectangular skeloeton fra,me 41,

made of apy strong yet light materialand hf:w-
ing a series of cross-bars 12 and a longitudinal
brace-bar 43, which bars are arranged to in-
terlock with each other and are secured to the
skeleton frame inanyapproved manner., The
said skeleton frame and its braces are pref-

‘erably flush at their top and bottom surfaces.

Near each end of the skeleton frame 41 bear-
ings 44 are secured in transverse alinement
upon the upper face of thelongitudinal brace-
bar 43 and upon the corresponding face of
the inner side bar of the skeleton frame, as

is best shown in Fig. 2, and in the horizon-

tally-alining bearmgs 44 shafts 45 are mount-
ed to turn, which shafts at their inner ends

are secured to the crank-arms 32 and 34 of

the transverse shafts 31 and 33 on the main
The
crank-arms 32 and 34 are arranﬂ'ed in paral-
lelism, and as the shafts 31 and 33 are re-
volved the side wings are simultaneously and
correspondingly moved up and down with a
rotary motion.

On the underside of the skeleton frame 41
of each wing Cand C’ any necessary number
of light longitudinal rods ¢r strips 46 are se-
cured, against which a series-of valves 47 are
adapted to close at the downward movement
of the wings, said valves opening at the
upward movement of the wings. These
valves extend from side to side of the wings
and are preferably made of canvas or other
strong fabrie, and in their closed position
Kach valve 47
18 provided with a hem 48 at its forward
edge, and wires 50, secured at
their ends to the sides of the frame 41 of
the wings, are passed through said hems
43, thus hinging the valves to the frames.
It 1is de%wable to prevent the valves when

- opened from moving farther forward than to

6o

will strike them.

the vertical position, as is shown in Figs. 3
and 4, in order that when the valves are in
such pObltIOIl they will assist in the prepnl-
sion of the machine, as the currents of air

forming hems 49 at the free longitudinal
edges of the valves and passing wires 51
through said hems, which wires at their ends
are connected by ropes 52 or other flexible
- members, which ropes cause all of the valves

-

Tl:ns is accomplished by |

,':

73%,047

suitably attached to the rear ends of the
frames 41 successfully limit the forward and
downward movement of the valves. ’
The canopy-wing B is alike in econstruction
to that of the rotary wings and is stationarily
held in a horizontal position over the main
frame by attachment to the uprights 10, car-
ried by the main frame A. A cigar-shaped
balloon D is attached to the frame of the fixed
canopy B to counterbalance the weight of the
machine and its occeupants and to assist in
raising thesame. Asthedriving mechanism
is located partially within the main frame

75
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and partially below it, said mechanism con-

stitutes ballast for the machine.

In the operation of the machine, when the
wings C and C' press forward and down all
their valves close automatically and form a
solid or unbroken sheet, thus forcing the ma-
chine up. As the wings C and C’ reach the
limit of their downward course and start to
move backward and up the valves of the
wings automatically open, allowing the air to

pass through, thus permitting the wings to

rise for the next downstroke with compara-
tively noresistance. W hen the rotary wings
C and C’ make their downstroke to raise the
machine, all the valves in the canopy B are
opened, whereby to offer no resistance to the

upward movement of the machine; but the

moment the force of the stroke of the. wings
is exhausted the valves in the canopy A1 £0-
matically close and form a solid or unbroken
sheet to hold the machine steady, while the
wings C and C' pass backward and up for the
next working stroke.

] desire it 130 be understood that the wings

may be braced or strengthened by suitable
truss-rods where needed and that instead of
manual power meeh&meal power may be em-
ployed.

Having thus deseribed my mventlon, I
claim as new and desire to secure by Letters
Patent—

1. In a machine for aerial navwatmn )
frame, a pedal-operated driving mechamsm

carried by thefraine, a horizontal wing at each

side of the frame, extending from end to end
thereof and connected with the driving mech-
anism, each wing having a rotary reciprocat-

Ing motion in a vertical direction, and a hori-

zontal canopy in one section, stationarily
mounted above the frame and extending

Qo
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partly over the side wings, each wing and sald |

canopy counsisting of a skeleton fra,me and
pivoted valves.ar ranﬂ‘ed toopen and close and
to overlap in their elesed position, the valves
of the canopy simultaneously closing when
the valves of the side wings are opened, sub-
stantially as desecribed.

125

2. In a machine foraerial navwatwn a llft- |

ing-wing adapted to be rotated “With an up-
:aud down movement, which wing consists of
‘a sKeleton frame and valves horlzontally ar-
ranged in the frame, having one edge hinged.

to. the frame in a forward posmon relative

~of a wing to opmate In unison and When | to the opposing free edn'es, sald Valves when

F32
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closing having upward movement in a rear-

‘ward direction, one valve overlapping the
otherin their closed position, connecting-rods

for the valves, and crank-arms having con-
nection with the said frame whereby through
the movement of the frame to automatically
operate the said valves, substantially as de-
scribed. | *

3. Inamachine for aerial navigation, a 1ift-

ing-wing adapted to be rotated with an up-

and-down movement, which wing consists of
a skeleton frame and valves having one edge
hinged to the frame in a forward position rela-
tivetothe opposing free edges, the said valves

when closing having an upward movement in

a rearward direction, one valve overlapping
the other in their closed position, devices for
limiting the movement of the valves in a for-
ward direction in opening, connectirg-rods

for the valves, crank-shafts in operative en-

gagement with the frame, a balloon-support-
ed frame, and a motor carried by the frame,
having driving connection with the said
crank-shafts,asand forthe purpose described.

4. Thecombination with a balloon-support-
ed frame, a manually-operated driving mech-
anism carried by the frame, shafts rotated

]
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from said mechanism and carried by the

frame, and cranks at the terminals o6f the
shafts, of a wing mounted to rotate with ver-
tical movement at each side of the frame
through the medium of said shafts, and a hori-
zontal canopy-wing fixedly held above the
frame and operated by the -atmosphere
through which the device passes, each wing

consisting of a skeleton frame, valves hinged

to the frame, arranged to open downwardly
and forwardly and to close upwardly and rear-
wardly with overlapping engagement, and
shafts journaled upon the side wings and con-
nected with the cranks of the frame-shafts, a
steering device, means for manually operat-
ing the same, and a propelling device oper-

ated by thesaid driving mechanism, the wings

30
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being adapted to control the vertical move- 45

ment of the machine, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
the subscribing witnesses. .
| ISAAC I. MORRIS.
Witnesses:

S. P. WATKINS,
WM. BECKMAN,
W. K. COLE.
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