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My invention relates to improvements in
flying machines, of the helicopter type, and
it consists in the combinations, constructions
and arrangements herein described and
claimed. o .

~ An object of the invention is the provision
of a flying machine of the character de-

tends the full length of the body along the
longitudinal median line thereof and is en-
larged transversely intermediate the length
of the body at 3 above the vertical opening
4 which is provided in the top wall of the
body of the machine to accommodate the op-
erator and part of the operating mechanism

scribed ‘which is capable of flight at a rela--. of the machine. The body 1 may be mount-

tively great angle to the horizontal and can
be operated to rise from the ground and to
descend in a substantially vertical direction.
A, further object of the invention is the
provision of a flying machine of the charac-
means whereby it can
be propelled at a relatively great speed and
the direction of flight thereof controlled ac-
curately and easily. R
A further object of the invention is the
provision of a flying machine of the char-
acter described which affords facilities for
making use of the propellers to sustain the
direction of flight of the machine as well as
to control the direction of flight and to sta-
bilize the machine while it is in flight so that
laterally extending planes or wings with
which the machine may be provided may be
of relatively slight area. . o
- A still further object of the invention is
the provision in & flying machine of simple,
reliable and easily operable means for con-
trolling the direction of flight of the ma-
chine and efficient means for stabilizing the
machine while it is in flight. .
Other objects and advantages of the in-
vention will be ap(farent from the following
description, considered in conjunction with
the accompanying drawings, in which—
Figure 1 is a plan view of the improved
flying machine, . -
“Figure 2 is a relatively enlarged. fragmen-
tary cross sectional view of the machine,
- Figure 3 is a longitudinal vertical section

through the machine, and,

Figure 4 is a fragmentary perspective de-
tail xgiew of one of the propellers and of the
means for adjustably supporting the pro-
peller and for transmitting motion thereto.
The improved flying machine comprises a
body 1 which preférably is of elongated
elliptical form in horizontal sectional con-
tour as best seen in Figure 1 and tapers in
width at the ends thereof to produce rela-
tively sharp substantially vertical edges at
the front and rear ends of the body 1. The
top of the body 1 is formed with a narrow
hollow superstructure 2 thereon which ex-

ed on wheels 5 for use when the machine
lands or takes flight. The superstructure 2
is formed with front and rear transversel
extending cut away portions as at 6 whicK
extend for nearly the full height of the su-
perstructure. The front cutaway portion 6
1s located at the same distance from the
transverse median line of the body 1 as the
rear cut-away portion 6.

A pair of bearing rings 7 is provided for
each cut-away portion 6 of the superstruc-
ture.. The bearing rings 7 of each pair are
supported at opposite sides of the associated
cut-away portion 6 by brackets 80 which
connect inwardly extending flanges 72 of the
bearing rings 7 with the top of the body 1
and by means of a pair of cross connecting
bars 81 (see Fig. 1) which connect the rings

7 of each pair and are secured intermediate -

their length. at 82 to the top of the super-
structure 2.. The flange portions 7* of the
rings 7 are at the inner edges of the latter.
ront and rear plane units 8 of the bi-
plane type of construction respectively ex-
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tend through the front and rear pairs of

bearing rings 7 and the associated cut-away
portions 6 of the superstructure 2 and pro-
Ject equal distances beyond the planes ofp op-
posite sides of the body 1. The planes 8 are
supported to have limited rotary movement
about their longitudinal axial lines by means
of rotary carrying rings 9 which are sup-
ported, preferably anti-frictionally, in the
rings 7. The rotary carrying rings 9 have
inwardly extending flanges 10 at their inner
ends, for engaging with the corresponding
flanges 7* at the inner ends of the bearing

"rings 7, thus preventing axial . movement of

the plane units 8, the latter being secured to
the carryin%)rings 9 in any suitable known
manner, as by means of the brackets 83, to
rotate with the carrying rings. At least one
of the front carrying rings 9 and one of the
rear carrying rings 9 is provided with teeth
11 in the inner periphery or edge of the
flange portion 10 thereof. Pinions 12 are
supported on transverse shafts 13 with the
teeth thereof in mesh with the teeth 11.
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The shafts 13 are carried by brackets 14
which are secured within the superstructure
9 of the machine. The shafts 13 also carry
sprockets 15. A pair of aligned transverse
chafts 16 are supported on brackets, as indi-
cated at 17, within the space that is provided
in the enlarged portion 3 of the superstruc-
ture 2 above the opening 4 in the top of
the body of the machine. Such space within
the supersiructure 2 on the body of the ma-
chine for the accommodation of the operator
of the machine will be hereinafter referre
to as the cockpit. The respective shafts 16
are disposed adjacent to opposite sides of the
cockpit at the front of the latter and carry
sprockets such as indicated at 18. The
sprocket 18 on one of the shafts 16 is con-
nected by a chain 19 with the front sprocket
15 and the sprocket 18 on the other shaft 16
is connected by a chain, also designated 19
with the rear sprocket 15. The shafts carry
crank handles 20 which can be conveniently
manipulated by the operator of the machine
to cause turning of the front and rear pairs
of carrying rings 9 about axes which extend
transversely of the body 1 of the machine
either simultaneously or independentl of
each other and the angular relation o the
upper and lower members of the front and
rear plane. units 8 therefore can be varied
at the will of the operator of the machine
and the actions of these plane units 8 in
affecting the direction of flight of the ma-
chine therefore can be varied.

The driving mechanism of the machine
includes any even number of internal com-
bustion engines 21 or other suitable prime
movers arranged within the body 1 of the
machiné so that the same number of engines
01 will be disposed in advance of the trans-
verse median line of the body 1 as at the
rear of the transverse median line of the
body and so that the engines 21 in advance
of the transverse median line of the body 1
and rearwardly of the transverse median
line of the body 1 are similarly arranged
with . respect to the transverse median line
of the body. The engines 21 may be secured
to the hottcm of the body 1 of the machine
in any suitable known manner and comprise
vertical drive shafts 22 which extend up-
wardly through the superstructure 2 on the
body ‘of the machine and through suitable
openings which are provided in the crown
of the superstructure 2 above the longitudi-
nal median line of the body 1 of the ma-
chine. A bracket 23 is provided for each
vertical drive shaft 22. Each bracket 23 is
secured on the superstructure 2 of the ma-
chine in association with one of the drive
chafts 92 so that arms 24 of .the bracket
will extend upwardly at opposite sides of
the upper end portion of the associated
drive shaft 22 above the level of the upper

5 end of the latter. The arms 24 are provided

d the rock shaft 26. The gears
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with bearings 25 at their upper ends for sup-

porting a rock shaft 26 which extends in a.

direction at right angles to the direction

of length of the body 1 of the machine and

above the upper end of the associated drive
shaft 22 so that the axis of the rock shaft 26
intersects the extended axial line of the as-
sociated drive shaft 22. A bevel gear 27 is
secured to the upper end of each drive shaft
99 and is in mesh with a pair of spaced
bevel gears 28 which are freely rotatable on
98 are adapted
to transmit motion from the gear 27 on the
associated drive shaft 22 to a gear 29 that

_is secured to a propeller shaft 80. The pro-

peller shaft 80 is journaled in a transverse
opening in the web 31 of a oke which is
substantially U-shaped and which has arms
30 secured at their extremities to the rock
shaft 26 at equal distances from. the point
of intersection of the axis of the rock shaft
96 with the extended axial line of the asso-
oiated drive shaft 22. The propeller shaft
carries a propeller 33 of the screw type at
its outer end.

With the arrangement just described, the
rock shaft 26 can be turned about its axis to
swing the associated yoke and the associated
propeller shaft in a vertical plane which in-
tersects the longitudinal median line of the
body 1 of the machine. -

Tach rock shaft 26 has an extended end
portion on which a sprocket 34 is secured.
The sprockets 34 of the rock shafts 26 which
are located in advance of the transverse me-
dian line of the body of the machine are
connected by chains 35 with sprockets 86
which are secured on rotary transverse shafts
87 within the upper part of the space within
the body 1 of the machine. Each shaft 37
carries a pair of oppositely extending arms
38 and 39 respectively. A cable 40 connects
the upper ends of the arms 38 and is at-
tached at its rearward end to the upper end
portion of an operating lever 41. The op-
erating lever is fulcrumed on a transverse
support 42 underneath the opening 4 at a
goint which is located at the same distance
2rom the lower end of the lever as from the
point of connection of the lever with the

-cable 40. A cable 43 similar to the cable 40

connects the arms 39 and is attached at its
rearward end to the lower end of the lever
41. Tt therefore will be obvious that swing-
ing of the lever 41 about the axis of the ful-
crum 42 will cause motion to be transmitted
to the rock shafts 26 of the propellers which
are located in advance of the transverse me-
dian line of the body 1 of the machine and
such propellers can be swung about the axes
of the rock shafts 26 with which they are as-
sociated to vary the lifting and propelling
action of the propellers on the body of the
machine within a considerable range.

The propellers 33 which are located rear-
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wardly of the transverse median line of the

body of the machine can be adjusted about
the axes of the rock shafts 26 on which they
are supported. in substantially the same

manner as the propellers that are disposed

forwardly of the transverse median line of
the body 1 of the machine. The sprockets 34
on the rear rock shafts 26 are connected by
chains 44 with sprockets 45. The sprockets
45 are secured on transverse shafts 46 in the
rearward portion of the space within the
body 1 of the machine. The shafts 46 carry
oppositely extending arms 47—48. The ends
of the arms 47 are connected by a cable 49
which is attached at its forward end to the
upper end portion of a lever 50 which may

be fulcrumed on the same transverse sup-

porting member 42 on which the lever 41 is
supported. A cable 51 connects the ends of

"the arms 48 and is attached at its forward

end to the lower end of the lever 50. The
upper end portions of the levers 41 and 50
extend through the opening 4 into the cock
pit and constitute handle members which
can be conveniently grasped and manipu-
lated by the operator of the machine. The
cables 40, 43, 49 and 51 may be provided at

.desirable places along their length with ad-

justing devices, not shown, which may be of
any well known construction that affords fa-
cilities for keeping the cables desirably taut
or adjusted as to fength. The propellers. 33
preferably are alternately right and: left
hand screw propellers' and adjacent drive
shafts 22 therefore are ‘actuated to turn in
opposite directions, whereby the concerted
action of all the screw propellers will not
cause any lateral stress on the body of the
machine. - :

Lateral oscillation of the body 1 of the
machine may be further prevented by means
of stabilizing vanes 53 which are mounted on
the upper end portions of vertical shafts 54

and are swingable about the axes of the.
shafts 54 to be entirely disposed within the .

confines of the superstructure 2 of the ma-
chine as shown in Figures 1 and 3 or to ex-
tend through openings 55 in the.side walls
of the superstructure 2 of the machine equal

- distances laterally of opposite sides of the

ridge portion 2 of the body of the machine
and at any one of a plurality of different an-
gles to the direction of length of the body
of the machine. The vane supporting shafts
54 are provided at their lower ends with lat-
erally extending arms such as indicated at
56 and corresponding arms of the various
shafts b4 are connected by operating cables
57 which extend longitudinally of the bod

1 of the machine and which pass underneath.

the opening 4 so that either cable 57 can be
grasped and manipulated to operate the
vanes 58 in unison and to the same extent.
The machine also includes front and rear
rudders 58 and 59 respectively which are

3

—

attached swingingly in any suitable kndwn
manper to the front and rear ends of the
machine, as by means of vertical pivot ele-
ments at 60 in Figure 1. Each rudder 58 or
89 can be swung about the axis of its pivotal
support by force transmitted thereto through
oppositely extending lateral arms

61. .
Cables 62 extend from the ends of the arms.

70

of the front rudder through the space with- -

in the body 1 of the machine into the cock-
pit of the machine. Cables 63 extend from
the ends of the arms 61 of the rear rudder
through the body of the machine into the
cockpit. A transversely extending rotary
roller 64 is supported within the cockpit of
the machine. The right hand cable 62 and
the left hand cable 63 are passed around the
roller 64 several times from the upper side,
of course in opposite directions, and are se-
cured to the roller while the left hand cable
62 and the right hand cable 63 are passed
around the roller several times from the
underside of the cable, also in opposite di-
rections, and are secured to the roller, where-
by turning of the roller 64 about its axis
will swing the rudders 58 and 59 in unison
to the same extent laterally of opposite sides
of the longitudinal median line of the body
1 of the machine: , '

From the foregoing description of the
various parts of the device, the operation

members of the planes 8 may be of relatively
slight area since the propellers can be ad-
justed to sustain the flight of the machine.
It will be observed that these propellers can
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-thereof may be readily understood. The -

100

be adjusted to swing about vertical axes as -
well as about axes which are nearly hori- "

zontal and that therefore the machine can
rise from the ground in a nearly vertical
direction and can land in the same manner.

.The plane units 8 can be adjusted to supple-

ment the action of the propellers to control
the direction of movement of the machine
or the direction of flight of the machine
can be changed by operating or adjusting
the positions of the plane units or the pro-
pellers as desired. ’ .

Obviously, my invention is susceptible of
embodiment in forms other than that illus--
trated in the accompanying drawing, and I
therefore consider as my own all such modi-
fications and adaptations of the form of the
device herein described as fairly fall with-
ing the scope of the appended claims.

claim:— . ' -

1. In a flying machine, an elongated body,
a longitudmnally extending superstructure
on the.body, spaced propellers supported at
the upper side of the body above the longi-
tudinal median line of the body, said pro-
pellers being swingable bodily about axes
extending at right angles to the direction
of length, and plane units extending later-
ally through and upon opposite sides of the
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front and rear end portions of the superstruc-
ture and supported by said superstructure in-
dependent of the propellers to rotate about
axes which extend at right angles to the direc-
tion of length of the body of the machine, said
plane units being positioned below the lower-
most point in the peripheral movement of
the'said propellers.

9. In a flying machine, an elongated body,
brackets at the upper side of the body, each
including a pair of upstanding arms, spaced
propellers supported at the upper side of
the body above the longitudinal median line
of the body, the supporting means for each
propeller including a transverse rock shaft
supported at the upper ends of the arms of
one of said brackets and extending across
the vertical plane of the longitudinal median
line of the body of the machine, a substan-
tially U-shaped yolke having arms journalled
at their extremities to said rock shaft, the
web of said yoke having a transverse open-
ing intermediate its length, a propeller, a
propeller shaft journaled in said opening in
the web of the yoke, a bevel gear secured at
the inner end of the propeller shaft, a drive
shaft extending from the body of the ma-
chine between the arms of the associated
bracket and in the longitudinal median line
of the machine, a bevel gear at the upper end
of said drive shaft, and a pair of motion
transmitting gears freely turnable on said
rock shaft for transmitting motion from the
bevel gear on the drive shaft to the bevel
gear on the propeller shaft.

3. In a flying machine, an elongated body,
a narrow superstructure extending on the
body intermediate the width of the body,
each of the end portions of the superstruc-
ture having transverse cut-away portions,
bearing rings supported at opposite sides of
the end portions of the superstructure, plane
units extending transversely of the machine
through said cutaway portions of the super-
structure and through said aligned bearing
rings, and carrying rings encircling said
plane units and rotatably supported in said
bearing rings, said carrying rings being se-
cured to said plane units.

4. In a flying machine, an elongated body,
a narrow superstructure extending on the
body intermediate the width of the body,
each of the end portions of the superstruc-
ture having transverse cut-away portions,
Learing rings supported at opposite sides of

the end portions of the superstructure, plane’

units extending transversely of the machine
through said cut-away portions of the super-
structure and through said aligned bearing
rings, and carrying rings encircling said

lane units and rotatably supported in said

earing rings, said carrying rings being se-
cured to said plane units, one of the front
carrying rings and one of the rear carrying
rings having teeth in their inner peripheries,

1,681,019

pinions in mesh with said teeth, and manu-
ally operable means for operating said pin-
ions.

5. In a flying machine, an elongated body
Laving its end portions tapering in width, a
relatively narrow hollow superstructure on
the body intermediate the width of the body
and having side walls, helicopter propellers
carried above said superstructure and above
the longitudinal median line of the body,
planes hiaving end portions extending later-
ally of opposite sides of the superstructure
adjacent to opposite ends of the latter, and
stabilizing vanes supported in openings
formed in the wall of said superstructure
and arranged to be turned about the vertical
axes from positions normally in line with
the said side walls to various angular posi-
tions with respect thereto. -

6. In a flying machine, an elongated body,
upper and lower supporting planes mounted
on the upper side of said body immediately
inward of the front and rear ends of the
body and extending outwardly from the op-
posite sides thercof, said ~planes being
adapted for rotation on axes at right angles
{o the longitudinal axis of said body, and
propellers adapted to act as helicopters sup-
ported from the upper side of said body and
cperable in planes at a substantial distance
above the uppermost surfaces of said sup-
porting planes, said propellers being dis-
posed in longitudinally spaced relation with
respect to said body and one immediately in
advance of the vertical planes of the leading
edges of each of the forwardly and_rear-
wardly disposed of the upper of said sup-
porting planes and one immediately in rear
of the vertical planes of the trailing edges
thereof, and means for rotating said pro-
pellers.

7. In a flying machine, an elongated body,
upper and lower supporting planes mounted
on the upper side of said body immediately
inward of the front and rear ends thereof
and extending outwardly from the opposite
sides of the same, said planes being adapted
either for independent or simultancous ro-
tation on axes at right angles to the longi-
tudinal axes of said body, and propellers
adapted to act as helicopters supported from
the upper side of said body and operable in
planes at a substantial distance above the
uppermost surfaces of said supporting
planes, said propellers being disposed in
longitudinally spaced relation with respect
to said body and one immediately in ad-
vance of the vertical planes of the leading
cdges of each of the forwardly and rear-
wardly disposed of the upper of said sup-
porting planes and one immediately in rear
of the vertical planes of the' trailing edges
thereof, and means for rotating said pro-

pellers.
HARRY CLARK STEWART.
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