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1,247,412,

" Specification of Letters Patent,

Patented Nov. 20, 1917,

Application filed October 13, 1915. Serial Wo. 55,638.

To all whom it may concern: ]
Be it known that I, Stmon LaxE, a citizen

of the United States, residing at Milford, in’

the county of New Haven and State of Con-
necticut, have invented certain new and use-
ful Improvements in Flying-Machines, of
which the following is a specification.

This invention relates to an improvement
in heavier-than-air-flying machines, and
particularly to improvements in the con-
structions shown in Letters Patents granted
to me June 2; 1908, and July 20, 1909, Nos.

889,693 and 928,524, respectively.

15

20
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In the construction shown in my aforesaid
patents, I employ hollow chambers designed

to be filled with a gas lighter than the at-.

mosphere to thus render them buoyant, the
object of the constructions being to provide
the ship with sufficient buoyancy: to permit
of a gradual descent in the event of the pro-
pelling mechanism being thrown out of or-
der. My present construction obviates the
necessity of the employment of thesé nor-
mally buoyant chambers, and the object of
the invention is to provide a thoroughly
rigid consiruction having the propellers
thereof so located to provide a direct thrust

anid thus produce better stabilizing effects

than has been possible in heavier-than-air
machines heretofore employed, the pro-
pellers being so arranged that-one counter-
balances the other; and to provide a pe-
culiar and novel arrangement of lifting
planes, which are adjustable to cause them to

act somewhat in~the nature of a parachute,

whereby to insure a gradual and safe descent
in the event of the propelling machinery
getting out of order; the construction, as a
whole, being such that a high center of fall-
ing resistance and a low center of gravity
is provided whereby to permit the machine

_ to descend on an even keel in the event of

45

50

66

the propelling mechanism being thrown out
of order. : )

The invention further consists in certain
novel features of construction, and in the pe-
culiar combinations and arrangements of
parts as will be hereinafter fully described
and then claimed. '

In the drawings, illustrating the inven-
tion, in the several figures of which like parts
are similarly designated, Figure 1 is a dia-
grammatic side elevation of my improved
flying machine. Fig. 2'is a plan view of the
same, the intermediate portions of the ends
of the main lifting planes being broken away

and the extreme ends moved inwifdly. Fig.

3 is a diagrammatic front elevation of the
machine, the cables and cushioning springs
connected to the arms of the wheels being
omitted. Fig. 8* is a detail of construction.
Fig. 4 is a fragmentary skeleton view in per-
spective of the forward end of the machine,
llustrating the stabilizing planes. Fig. 5
is a diagrammatic view illustrating the ar-
rangement of each pair of propellers. Fig.
5% is a diagrammatic view illustrating the

60

65

propellers at a different position during the -

revolution of the shaft from that shown in

" Fig. 5, to thus clearly illustrate the associa-
tion of the blades of each set of propellers
during the revolution of the same. Fig. 6 is
an irregular transverse section drawn on a
larger scale on the line a—a of Fig. 1, illus-
trating the mounting of the propellers. Fig.
7 is a detail vertical longitudinal section
drawn on the line 5—b of Fig- 6. Fig. 8 is
a diagrammatic sectional elevation illus-
trating the arrangement of the tiller wheels
for controlling the operation of the various
planes and rudders of the machine., Fig. 9
1s a diagrammatic view illustrating the op-
eration of the horizontal steering rudders
or planes. Fig. 10 is a similar view illus-
trating the operation of the main lifting
planes. Fig. 11 is a similar view illustrating
the operation of the vertical planes for steer-
ing the machine in horizontal directipn.

1 designates, what I prefer-to cgll; the
body of the machine, preferably cylindri-
cal in cross-section and having substantially
conoidal forward and after ends 2 and 3,
respectively, the body of the machine and the
said ends being constructed of ribs 4, Fig.
7, and a covering of suitable material 5,
which may be of canvas or light aluminum
plating as desired. I have not attempted,
nor do I think it necessary, to show the va-
rious struts and guy wires or lines for
strengthening the construction of the body

portion 1, since such details will be obvious

to any one skilled in the art to which the iii-
vention relates. - . :
Within the body portion 1, adjacent to
the ends thereof, are short cylindrical sec-
tions 6, Figs. 6 and 7, each of which is pro-
vided with two pair of annular track mem-
sbers 7 over which operate grooved rollers 8
“journaled in the outer ends of arms 9, car-
ried by radially arranged cylinders 10, hav-
ing their outer ends held between suitable
guides 10" secured to the frame-work of the

70
75
80
85
g
95
100
106

110




10

16

20

26

30

85

40

45

50

bs

60

@b

2

body portion 1, and also journaled in arms

11, extending from annular rack sections 12
and 12, Fig. 7, the said arms 11 having
short sleeve portions 13 through which ex-
tend shafts 14, secured to hubs 15, rotatably
mounted in the said cylinders 10, the outer
ends of the hubs 15 being provided with
propeller blades 16, as shown. The cylin-
ders 10 are connected by suitable frames 107,
Fig. 6, and the arms 9 by annular frames 97,
so as to thoroughly brace the several cylin-
ders .of each set of propellers together. It
is obvious that any suitable construction
may be employed for bracing the cylinders
to their respective rack frames ‘other than
that shown and described. The inner ends
of the shafts 14 terminate in crank arms 17,
Fig. 6, in the outer ends-of which are jour-
naled rollers 18, each operatively held in a
grooved ring 19 mounted upon and adapted
for longitudinal movement on the cylindrical
section 6, the said ring having lugs 20 ex-
tending through slots 21 formed in the pe-
riphery of the cylindrical sections 6, and
provided with threaded openings to receive
threaded sections of shafts 22, journaled in
lugs 28, secured to the inner side of the cy-
lindrical sections 6, said shafts being pro-
tected against longitudinal movement by
collars 227, shown in Fig. 7. One end of each
shaft is provided with sprocket wheels 24
over which run sprocket chains 25, as shown
in Figs. 6 and 7, and one of the shafts is
provided with a_crank handle 25" by which
the shafts are simultaneously rotated so as
to turn the propeller blades and thus adjust
the pitch of the same, and to change the di-
rection of thrust of the propellers.

In practice, I purpose constructing the
forward propellers at each end of the ma-
chine with three blades, and the adjacent or
after propellers at each end of the machine
with four blades, the purpose of this con-
struction being to avoid the blanketing of
more than one propeller blade at a time -dur-
ing the rotation of the propellers, it being
understood, and as 1llustrated in Fig. 5, that
during the rotation of the propellers, it is
possible for only one blade of the forward
propellers to blanket a. blade of its adjacent
propeller at one time. The propellers are
designed to operate 1n opposite directions so
that one propeller will counter-balance the
other,
to the face of the blade impinging against
the air, is positively avoided. In other
words, by this arrangement of the propellers,
T secure a direct thrust and a construction
in which one propeller counter-balances the
other, the twisting movement in one direc-

tion being counter-balanced by the twisting .

movement in the opposite direction; and
furthermore, by constructing the forward
propeller with three blades and each adja-
cent or after propeller with four blades, I

and all twisting movement, incident

upwardly or downwardly,

1,247,413

obtain uniform power, since the after blades

necessarily operate in disturbed air ‘currents. -

Within the body portion 1, and located
aft of the forward propellers and forward
of the after propellers, as shown in dotted
lines in Fig. 1, are the engines 26 for driv-
ing the propellers, the said engines being of
suitable construction, and mounted so that
their driving shafts will be arranged in lon-
gitudinal alinement with the cylindrical sec-
tions 6. The power shafts 27 of the engines
have their outer ends provided with pinions
98, each being designed to mesh with the an-
nular racks 12, and each shaft is provided
with a beveled pinion 29, which meshes with
beveled pinions 30 journaled in bearings 81
mounted within the body portion 1, and
which in turn mesh with beveled pinions 3%
carried by hollow shafts 33 mounted upon
the shafts 27. Each hollow shaft carries a
pinion 84 which is designed to mesh with its
cobperating rack section 127,
rangement, it will be apparent that as the
engine is rotated in one direction or the
other, the propellers of each pair will be ro-
tated in opposite directions. -

Extended diagonally through the body
portion 1, forward of each set or pair of
propellers, are stanchions 35, Figs. 1 and 4,
in which are journaled the forward ends of
(preferably four main) lifting planes 36 of
gradually increased lengths from the lower
planes toward the upper planes. These
planes are constructed in the usual manner
and their outer ends are connected by up-
rights 37, which-are hinged to the outer
frame-work of the planes 36, as shown in
Fig. 8% so as to provide for the slight turn-
ing movement resulting from the tilting of
the planes as hereinafter described. Tothe
inner uprights 37 of each set of planes are
connected operating cables 38, Figs. 3 and
10, which extend over suitable guide pul-
leys 39, having their free ends extended over
guides 40, Fig. 1, through the skin of the
body portion 1, into_the forward end of
said body portion, and have their free ends
wound in opposite directions over a drum 41
carried at the forward end of a shaft 42
suitably mounted in the forward end of
the body portion 1, the rear end of the shaft
being provided with a tiller wheel 43. It
will be apparent as the drum 41 is rotated

in one direction or the other, the outer ends -

of the main lifting planes 36 will be moved
as will be herein-
after further explained.

Extending obliquely from the upper side
of the body portion 1 of the machine, and
in longitudinal alinement with the upper
portions of the statichions 35, are stanchions
357, and connected to the stanchions 85" and
the upper portions of the stanchions 85, are
ribs or wires 44, shown diagrammatically in

Figs. 1 and 2. Journaled upon each of these
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wires is a lifting plane 45, each being of
substantially triangular form in plan, and
these planes have their inner ends connected
by cables 46 and 47, the cables 46 being ex-
tended upwardly and over pulleys 48,
mounted at the upper end of a mast 49, ex-
tending from the body portion 1 of the ma-
chine, and thence downwardly over guide
pulleys 50, and thence to and around a drum
51 mounted in the forward end of the ma-
chine, and which is rotated by a tiller wheel
52, as shown in Fig. 8. The cables 47 ex-
tend downwardly from the planes 45 and
around the guide pulleys 50, Fig. 1, and
thence around the drum 51 in opposite di-
rections, in which the cables 46 are wound.
By this arrangement, it will be apparent
that when the drum is rotated in one direc-
tion or the other, the planes 48 may be
raised and lowered. By thus constructing
the planes as stated, they will, when ele-
vated, form and serve as a parachute, where-
by to stabilize the machine when descending
without the influence of the propellers.

53 designates horizontal rudders or planes -

journaled at the forward and after ends of
the machine. These planes are controlled by
cables 54 which are extended around suit-
able guide pulleys 55, shown diagrammati-
cally in Fig. 9, having their free ends
wound in opposite directions upon a drum
56, mounted in the forward end of the ma-
chine and having its shaft 57 provided with
a tiller wheel 58. -

59 designates forward and aft vertical
rudders for steering the machine in hori-
zontal direction. = These rudders are con-
nected by operating cables 60, which are ex-
tended over guide pulleys 61, shown dia-
grammatically- in Fig. 11, and have their
free ends wound in opposite directions
around a drum 62, also mounted in the body
portion 1 of the machine, and having its
shaft 63 provided with a tiller wheel 64.

In practice, the drums around which the
various controlling cables are wound, will
be mounted substantially as shown in Fig.
8, so the tiller wheels thereof will be grouped
together and thus within easy reach of the
single operator. Since it will be apparent
to any one skilled in the art to which the in-
vention relates, that various arrangements
may be made for guiding the wires from the
several planes to the operating drums; and
since I do not make specific claim to such
details, I have not thought it necessary to
illustrate the wires and guides other than
in diagrammatic form.

Arranged between and suitably connected
to the upper ends of the stanchions 85 and
their adjacent stanchions 85", are stabilizing
planes 65, which serve the purpose to steady
the . machine when descending or settling
when not under the influence of the pro-
pellers, and which also serve to prevent ex-

]

cessive inclination when the machine is
steered in horizontal directions. With these
planes, it will be apparent that if the ma-
chine should be inclined to heel when mak-
ing a sharp turn, the planes 65 upon one
side of the machine will be lowered and ad-
justed toward a horizontal direction, and
the planes upon the opposite side will be
adjusted toward a vertical direction, to thus
offer resistances to the heeling tendency of
the machine. While T have shown and de-
scribed the stabilizing planes 65 as arranged
forward and aft of the planes 45, and in
vertical alinement with the main planes 36,
it will be apparent that they may be located
at other points along the body portion 1 of
the machine. It will be noted, that in the
location of the planes 63, as shown, the

upper planes 36 ave provided with openings’

through which the planes 63 extend, sufli-
cient room being provided to permit of the
adjustment of the planes 36 when they are
moved upwardly and downwardly to cause
the machine to ascend or to descend, when
in flight under the influence of the propel-
lers.

To the lower ends of the stanchions 35 are
connected floats 66 of suitable construction,
having upwardly inclined ends, as shown,
the floats being preferably connected by
cross-beams 67 (IFig. 3), upon which are
mounted lever arms 68 having wheels 69
journaled in their after ends. The lever
arms are mounted intermediate their ends,
and to the forward and rear ends of the
arms are connected cables 70, which are ex-
tended over suitable guide pulleys 707, Fig.
1, and thence into the forward end of the
body portion 1, and have their free ends
wound upon a drum (not shown) whereby
the arms may be raised and lowered to thus
permit the machine to travel over the land.
In practice, when the machine is operating
upon the surface of the water, the wheels
will be elevated as shown in Fig. 1, so as
to avoid friction. However, when landing

upon or traveling over land, the wheels will

be lowered to the position shown in dotted
lines in Tig. 1. T purpose interposing
springs 71 in the operating cables, whereby
to cushion the wheels, as will be well under-
stood. 72 designates a ladder extended from
the floats to the body portion 1 of the ma-
chine. 73 designates a sighting hood.

- In operation, in ascending, the main lift-
ing planes 36 are adjusted to the position

shown in Fig. 9, so that the passing air cur-.

rents will impinge against the lower sur-
faces of the planes, as in all flying machines,
the angle of the planes, of course, depending
upon the speed of the engine and the con-
sequent thrust of the propellers, it being un-
derstood that the angle at which the machine
will ascend depends upon the statical sta-
bility of the machine, this is to say, with
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a low center of gravity and a relatively high
center of the sustaining planes the machine
will incline upwardly until the pendulum
offect of the center of gravity below the cen-
6 ter of forward resistance counter-balances
the lifting. effect of the sustaining planes.
Also in ascending, the horizontal rudders
or planes 53 will be adjusted to the position
shown in Fig. 9, so that during the flight
10 of the machine, the passing air currents will
strike upon the lower side of the forward
plane 53 and upon the upper side or surface
of the after plane 53, thus serving to elevate
the forward end and depress the after end
15 of the machine, so that but slight adjustment
of the main sustaining planes 36 is neces-
sary, it being understood that the planes 53
will thiis serve to throw the machine out of
horizontal position or at an angle to an
« gyen keel position,” hence causing the main
lifting planes 36 to be presented at a slightly
reater angle to the passing air- currents
“With but little or no adjustment thereof.
The main planes 36, and the horizontal rud-
26 ders 53, are maintained in’ the positions
above described until the machine has ob-
tained the desired height, and it will be
understood that these planes and rudders
may be manipulated so as to change their
30 angles of incidents, so as to thus cause the
machine to rise or descend as occasions ne-
cessitate. It will be further understood, that
during the flight of the machine, the vertical
rudders 59 are operated so as to_steer the
35 machine in the desired direction. In“ bank-
ing” or making a sharp turn, with my ma-
chine, as with all others, the machine is
inclined to heel, and to avoid excessive and
dangerous inclinations, I arrange the stab-
40 ilizing planes 65 for counter-balancing this
tendency and for maintaining the machine
in horizontal position in transverse direction,
it being understood that when making a
sharp turn, the machine is inclined to “ roll”
45 as it were, and the surfaces of the stabiliz-
ing planes will strike against the air and
thus check the rolling movement. Further-
more, these stabilizing planes being arranged
at an angle with respect to the longitudinal
56 axis of the machine, will also serve to stab-
ilize the machine and maintain it on an
even keel when ¢ dropping” or descending
“when not under the influence of the pro-
pellers. = '

It may be stated here, that the center of
the triangular planes is arranged in vertical
alinement with the center of gravity of the
machine.

20

658

In making a descent when the machine is.

80 “not under way”,: the planes 45 are ad-
justed to the positions shown in dotted
lines in Fig. 1. These planes 45 then serve

as a parachute, ‘it being understood that .

during the descent, the air will strike against
86 the lower surfaces of the planes and pass

1,247,413

upwardly and out through the central open-
ing formed at the center or inner points of
the planes, and thus not only check the
downward momentum of the machine, but
also to maintain the machine upon an even 70
keel. Also, in the descent of the machine
without the influence of the propellers, the
planes 53 will be adjusted to the positions
shown in Fig. 9, and these planes 53 com- :
bined with the planes 86 and ‘the planes 45, 75
will serve to check the downward momen-
tum of the machine, as well as to maintain
it in a horizontal position. While I have
shown the inner points or “apices” of the
planes cut away, 1t will be apparent that 80
they may be extended to a point immediately
adjacent to the mast 49.

As stated, I do not
self to the exact location of the stabilizing
planes 36, since they may be arranged in 85
any location along the body of the machine
best adapted to produce the results desired,
it being apparent that they may be ad-
justed with better results forward and aft
of the positions shown; nor do I wish to 90
confine myself to the specific construction as
shown for -operating the several planes, as
it will be evident to any one skilled in the
art to which the invention relates, that vari-
ous changes in the location of the several 95
parts may be made without departing from
the scope of the invention.

T furthermore desire it understood that as
{ ‘am mnot claiming minor details of con-
struction, I have not thought it necessary 100
to show the arrangement of the wires OT
lines for operating the various planes of the
machine other than in diagrammatic form.

While I have shown and described the
main body portion 1 as substantially cylin- 105
drical in. cross-section, it will be obvious

wish to confine my-

- that the same may be constructed octagon in

shape, or of any other desired cross-sectional
form. Furthermore, in a very long machine,
three or more sets of propellers might be 110
employed, and in 2 relatively short machine,
only one set may be sufficient or even a single
propeller. Also, in a small machine the
propellers may be arranged at the extreme
Torward and after ends of the body por- 115
tion 1.

Tt may be further' stated that while T
have shown and described the planes 45 as
sectional planes with means for .operating
them, as specified, it will be apparent that 120
a rigidly mounted plane with a central
opening may be employed to equal advan-
tage as the adjustable *planes, it being un-
derstood, that when the machine is descend-
ing, when not under the influence of the 125
propellers, the air will strike -against the
lower surface of the plane and escape out
through the central opening, as with the”
use of a parachute, and while I consider the

use of a series of adjustable planes as a 130
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prefersble arrangement, I do not want to.

be understood as limiting myself to this
specific construction as it will be apparent
that one rigid plane with a- central opening
may be used to equal advantage, the broad
idea being to construct a machine with a
plane or planes arranged above the center
of gravity of the machine as a whole,

" whereby to not only check the downward

10

15
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momentum of the machine, but to balance
the machine and maintain it on a substan-
tially even keel both 'in longitudinal and
transverse directions when descending with-
out the influence of the propellers..

What I claim is:—

1. In a2 flying machine, a hollow body
portion, propellers mounted therein and op-
erable around the periphery of said body
portion, main lifting planes located ad-
jacent to the forward and after ends of the
body portion, and obliquely arranged stab-
ilizing planes mounted above and extend-
ing in diverging directions from said body
portion. : .

2. In a flying machine, a substantially
cylindrical body portion, propellers mount-
ed therein and operable around the pe-
riphery of said body portion, main lifting
planes located on the sides of the body por-
tion thereof, and obliquely arranged stab-
ilizing planes mounted above and extend-
ing in diverging directions from said bedy
portion. :

3. In a flying machine, a’ substantially
cylindrical body ‘portion, propellers mount-
ed therein and operable around the pe-

, rilphery of said body portion, main Lifting
p

40

anes located adjacent to the forward and
after ends of the body portion, and obliquely
arranged stabilizing planes mounted above
and extending in diverging directions from

said body portion.

45

4. In 2 flying machine, a hollow body por-
tion, propellers mounted therein and oper-
able around the periphery of said body por-
tion, lifting planes located on either side

-of the body portion, obliquely arranged stab-

60

68

80

ilizing planes mounted above sald body
portion, & plane arranged above the center
of gravity of the machine, said plane be-
ing adapted to serve as a parachute to thus
check the downward momentum of the ma-
chine when descending when not under the
influence of the propellers. : :

5. In a flying machine, a hollow body
portion, propellers mounted therein and op-
erable around the periphery of said body
‘portion, lifting planes located adjacent to
the forward and after ends of the body por-
tion, obliquely arranged stabilizing planes
mounted above said body portion, and a plu-
rality of adjustable planes arranged above

~ the center of .gravity of the machine, said

planes being adapted for- adjustment to
cause them {0 -act as a parachute and thus

=

check the downward momentum of the ma-
chine when descending when not under the
influence of the propellers.

6. In a flying machine, a hollow body
portion, propellers mounted therein and op-
erable around the periphery of said body
portion, main lifting planes supported by
said body portion, obliquely arranged stab-
ilizing planes mounted above and extend-
ing in diverging directions from sa2id bod
portion, and horizontal and vertical rud-
ders also supported by said body portion.

7. In a flying machine, a body portion,
propellers mounted therein, a series of ad-
justable lifting planes carried by said body
portion, means for operating said planes,
a plurality of adjustable planes grouped
together above the center of gravity of the
machine, as and for the purpose specified,
and means for controlling the movement of

70
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said last mentioned planes, and obliquely -

arranged stabilizing planes located adja-
cent to the forward and after ends of said
body portion and extending upwardly there-
from in diverging directions.

8. In a flying machine, a cylindrical body
portion, propellers mounted therein, a se-

ries of adjustable lifting planes located ad-

jacent to the forward and after ends of sald
body portion, means for operating said
planes, a plurality of adjustable planes
grouped together above the center of grav-
1ty of the machine, as and for the purpose
specified, and means for controlling the
movement of the last mentioned planes.

9. In a flying machine, a cylindrical body
portion, propellers mounted therein and op-
erable around the periphery of said body
portion, said propellers being mounted in
pairs, means for driving each pair of pro-
pellers in opposite - directions, adjustable
lifting planes mounted on either side of said
body portion, a group. of adjustable planes
arranged above the center of gravity of the
machine, obliquely arranged stabilizing
planes mounted above said body portion,
and independent means for controlling all
of said planes.

10. In a flying machine, a cylindrical
body portion, propellers mounted therein
and operable around the periphery of said
body portion, said propellers being mounted
in pairs, means for driving each pair of pro-
Fellers in opposite directions, adjustable
ifting planes mounted adjacent to the for-
ward and after ends of said body portion,
a group of adjustable planes arranged above
the center of gravity of the machine,
obliquely arranged stabilizing planes mount-
ed above said bodyv portion, and independent
means for controlling all of said planes.

11. In a flying machine, a cylindrical
body. portion, propellers mounted therein
and operable around the periphery of said
body portign, said propellers being mounted
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in pairs, means for driving each pair of pro-
ellers in opposite directions, adjustable
ifting planes carried by said body portion,
a group of adjustable nlanes arranged above
the center of gravity of the machine, ob-
liquely arranged stabilizing planes mount-
ed above said body portion, and independ-
ent means for controlling all of said planes.

19. In a flying machine, a hollow body

portion, propellers journaled therein adja-

cent to the forward and after ends thereof
adapted to rotate around the periphery of
said hollow body portion, means for driving
each pair of propellers in opposite direc-

tions, main lifting planes supported by and -

adjacent to the forward and after ends of
said body portion, adjustable supporting
planes mounted above the center of gravity
of the machine, obliquely arranged stabiliz-
ing planes carried by and located in vertical
alinement with said main lifting planes, and
independent means for operating said main
lifting planes and said adjustable support-
ing planes. _ _

13. In a flying machine, a hollow body
portion, propellers mounted therein and op-
erable around the periphery of said body por-
tion, obliquely arranged stanchions carried
by said body portion, main lifting planes
journaled to said stanchions and adapted
for vertical movement at their free ends,
means for controlling the movement of said
planes, vertical steering rudders mounted
adjacent to the forward and after ends of
said body portion, means for operating said
planes, obliquely arranged stabilizing planes
mounted above said body portion, vertical
steering rudders mounted at. the forward
and atter ends of said body portion, and
planes of substantially triangular form in
plan mounted above the center of gravity of
the machine, said planes being adapted for
adjustment to cause them to serve as a para-
chute when the machine is descending when
not under the influence of the propellers.
"14. In a flying machine, a cylindrical hol-

- low body portion, propellers mounted there-
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‘planes to the top planes,

in and operable around the periphery of
said hollow body portion, stanchions ex-
tending diagonally through said hollow body
portion, main lifting planes adjustably con-
nected to said stanchions, said planes being
arranged one above the other and of gradu-
ally increasing lengths
adjustable planes
mounted above the said body portion be-
tween said main lifting planes, said latter

~ planes being adjustable for the purpose
- gpecified, horizontal rudders journaled ad-

80

‘to its forward and after ends,

jacent to the forward and after ends of the
hollow body portion, vertical rudders also
mounted upon said body portion adjacent
and independ-
ent means for controlling all of said planes,

from the bottom:

1,247,413

15. In a flying machine, a cylindrical hol-
low body portion, propellers mounted therein
and operable around the periphery of the
said hollow body portion, stanchions estend-
ing diagonally through said hollow body
portion, main lifting planes adjustably con-
nected to said stanchions, said planes being
arranged one above the other and of gradu-

-ally increasing lengths “from the bottom

planes to the top planes, adjustable planes
mounted above the said body portion be-
tween said main lifting planes, said latter
planes being adjustable for the purpose
specified, horizontal rudders journaled ad
jacent to the forward and after ends of the

hollow body portion, vertical rudders also
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motnted upon said body portion adjacent to -

its forward and after-ends, independent
means for controlling all of said planes,
and floats connected to the lower ends of
said stanchions.

16. In a flying machine, a cylindrical hol-
low body portion, propellers mounted there-
in and operable around the periphery of
the said hollow body portion, stanchions
extending diagonally through said hollow
body portion, main ‘lifting planes adjust-
ably connected to said stanchions, said planes
being arranged one above the other and of
gradually increasing lengths from the bot-
tom planes to the top planes, adjustable
planes mounted above the said body portion
between said main lifting planes, said latter
planes being adjustable for the purpose
specified, a_second set of stanchions extend-
ing upwardly in diverging directions from
the said body portion in longitudinal aline-
ment with the first mentioned stanchions,
stabilizing planes secured to said stanchions,
horizontal rudders journaled adjacent to the
forward and after ends of the hollow body
portion, vertical rudders also mounted upon
said body portion adjacent to its forward
and after ends, and independent means for
controlling all of said planes. -

17. Tn a flying machine, a hollow body

_portion, cylindrical sections mounted therein’
axes arranged In longitudinal.

having their _
alinement with the longitudinal center of
said body portion, said cylindrical sections
providing propeller bearings, propellers ro-
tatably mounted on said cylindrical sections
adapted to rotate in opposite directions
around the periphery of said hollow body
portion, and means for operating said pro-
pellers. - ’ o

18. In a flying machine, a hollow body

‘portion, cylindrical sections mounted therein

in longitudinal alinement with the longi-
tudinal center of said body portion, track
members carried by said cylindrical sections,
propeller blades. rotatably mounted on the
said track members adapted to rotate around
the periphery of said hollow body portion,
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means for changing the pitch of said pro-
pellers, and means for operating said pro-
pellers in opposite directions.

19. In a fiying machine, a hollow body
portion, cylindrical sections mounted therein
adjacent to the forward and after ends
thereof and in longitudinal alinement with
the longitudinal center of said body por-

“tion, a pair of propellers rotatably supported

by each of said cylindrical sections, the
blades of which operate around the periph-
ery of said hollow body portion, means for
changing the pitch of said propeller blades,
and means for operating said propellers in
opposite directions.

20. In aflying machine,a hollow body por-
tion, a pair of propellers mounted therein,
the blades of which are adapted to operate
around the periphery of said body portion,
means for changing the pitch of the blades

of the propellers, means for rotating the -

propellers in opposite directions, horizontal
and vertical rudders mounted upon and ad-
jacent to each end of the said body portion,
and independent means for operating said

~ planes and said rudders.

21. In a flying machine, a hollow body
portion, cylindrical sections mounted therein

Z.

adjacent to the forward and after ends of
the hollow body portion and in longitudinal
alinement with the center thereof, track
members carried by said cylindrical sections,
propeller blades rotatably mounted on said
track members adapted to rotate around the
periphery of said hollow body portion,
means for changing the pitch of the pro-
peller blades, stanchions extending diago-
nally through said hollow body portion,
main lifting planes carried by said stan-
chions, supporting planes adjustably mount-
ed above said body portion between said
main lifting planes, means for operating
said last mentioned planes for the purpose
specified, horizental rudders and vertical
rudders mounted at the forward and after

ends of the body portion, and independent -

means for operating all of said planes and
sald rudders.

In testimony whereof I have hereunto set
my hand this 18th day of September, A. D.
1915,

SIMON LAKE.

Witnesses: v
J. ArTHUR PEAsE,
M. E. Hyrorcocr.
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