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Serial No. 622,263,

To all whom it may concern :

Be it known that I, Harvor O. Ei1axe, a
citizen of the United States, residing at San
Diego, in the county of San Diego and State
of California, have invented new and useful
Improvements in Aeroplanes, of which the
following is a specification.

This invention relatcs to improvements in
aeroplanes and has particular reference to
aeroplanes in which balancing planes are
employed, which may be automatically con-
trolled in accordance with the pressure of
the air upon the side toward which there is
a tendency for the plane to tip.

The present invention is especially adapt-
ed to aeroplanes of the biplane type and it
is an object of the invention to provide an
aeroplane with pivoted wings, said aeroplane
also carrying an automatic vane or vertical
plane so connected with said pivoted wings
as' to right thé machine in the event of its
tending to tip or skid.

It is also an object of the invention to
provide a biplane with fixed supporting
planes and adjustable supporting planes and
‘means for adjusting the said planes to effect
the forward headway of the aeroplane.

It is also an object of the invention to pro-
vide guiding means for the improved aero-
plane and to connect the same with a uni-
versal operating lever for controlling the
rising or falling of the aeroplane or the di-
rection of its travel. E

In the accompanying drawings forming a
part of this specification, Figure 1 is a top
E]an view of an improved aeroplane em-

odying the features of the present inven-
tion. TFig. 2 is a side elevation of the same.

Fig. 3 is a perspective view of the aeroplane

looking at the front portion thereof, the tail
or rudder portion of the same being re-
moved. Fig, 4 is an enlarged detail view
showing a portion of the main frame in sec-
tion, the automatic vane or vertical plane
being shown in side elevation. Fig. 5 is a
detail view of an enlarged scale showing the
automatic vane or vertical plane in top ?lan.
Fig. 6 in an enlarged detail view in front
elevation showing the universal rudder vane
actuating lever. Fig. 7 is a detail sectional
view showing the mounting of said lever, a

ortion of tEe' bearing being broken away.

ig. 8 is a detail plan view of the rear lever
or arm carrying the automatic plane.

The details of the invention will now_ be
more particularly describedi reference being
had to the accompanying illustration.

. machine is preferably made ap

As heretofore intimated the areoplane is
usually built after the biplare type, the body
portion of said device having a lower fixed
plane 1 preferably slightly arched in across
section as indicated in Figs. 2 and 4, the said
plane extending for almost the entire width
of the machine. This plane is supported by
any suitable framing from Whicﬁ rise at
intervals triangular shaped frames 3. To
the upper portion of the said frames 3, of
which there are a plurality arranged parallel
to each other, i
main planes 4, the pivotal mounting of said
planes being arranged nearer their forward
edges than their rear edges, whereby the
supporting air pressure beneath the said

‘planes will tend to force the rear ends of the

planes upwardly. Suitable means herein-
after described for holding the rear ends of

.the planes against such pressure is employed.

The framing at the central portion of the
roximately
plane 5 is
rectangular portion

rectangular and an upper fixe
secured to the central
of the frame. , \

The plane 5 and the portion of the plane 1
immediately below it are made narrower
than the plane portions outside thereof, so
that a space'is thus provided for accommo-
dating a propeller 6 which is carried by an
engine 7 mounted centrally of the machine.
The platform of the engine is usually sup-
ported about centrally of the height of the
frame or a little below the same as indicated

at 8 in Fig. 4. The movable main planes

4 are adjustably held in position by a series

of cords or cables as 9, 10 and 11 arranged -

upon each end of the machine as clearly
shown in Fig. 3. These cables pass down-
wardly to the front edge of the framing
and thence over pulleys 12 to a common
winding drum 18, pre erably mounted at-a
point near the front edge of the aeroplane
and centrally of its Wigth. The drum 13
may be provided with an arm or lever 14
by which it may be turned for winding in
the cables 9, 10 and 11, and thus depress
the rear edge of the upper planes 4.

Outside of the upper planes 4 are pivot-
ally mounted wing tips or planes 15 and 16
one being at each end of the plane support-
ing frame. These wing tip planes 15 and
16 preferably extend outside the end tri-
angular frames 3 and the axial rods 17 and
18 upon which the said tip planes are piv-

 oted are braced by ‘diagonal brace rods 19

and 20. The pivotal action of the said tip
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‘extend above the fixed

o

planes 15, 16 is also forward of their centers
as in the case of the planes 4 and the rear
ends of said tip planes are adapted to be ad-
justably held against the pressure of the air,
by means of cables or cords 91 and 22 which
extend downwardly to pulleys 23 arranged
at the rear edge of the lower framing as
clearly shown in Fig. 3 and thence upwardly
and forwardly to pulleys 24 secured to the
front edge of the upper framing. The said
cables thence extend to fastenings upon the
opposite-surface of an automatic controlling
plane or vane 25. The position of the said
planes 15 and 16 is thus controlled by the
movement and position of the vertical auto-
matic plane 25. The said plane 25 forms an
important. feature of the invention and is
preferably pointed at its forward end, while
it is broadened toward its central portion, its
rear end being again reduced in height to
plane 5 as clearly
shown in Figs. 2, 8 and 4. The forward
pointed end of the plane 95 is pivotally
mounted in a yoke 26, the said yoke approxi-
mately fitting the contour of the point of
said plame or vane 25. The yoke is pivoted

at 27 upon a forwardly extending frame.

98 which projects from the upper portion
a point considerably
in front of the same. The frame 28 Is
braced by an inclined frame 29 which ex-
tends upwardly from the lower rails of the
main frame.

The frame 28 is of sufficient width to ac-
commodate any lateral movements of the
vane or vertical plane 25. The rear ends
of the yoke 26 are pivoted to a rad or bar 30
which is secured to the vane 25 a short dis-
tance back of the front point thereof. The
mounting of the front end of the said vane
95 is thus of such a character that the point
of the vane may swing from side to side
with the yoke 26 as said yoke moves on its
pivot point 27. The rear end of the vane
95 is also pivotally mounted upon a swing-
ing arm 31 which 1s provided with a vertical
pivot pin 32 engaging .a bearing formed

“upon the upper edge of the main frame. The

arm 31 extends rearwardly above the edge
of the main frame. The arm 31 extends
rearwardly beneath the edge of the vane 25

- and is provided with an elongated slot 33

b5
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near its free end for engaging a depending
pin 34 which projects from the said vane
95. Cushion springs 35 and 36 are mounted
in the ends of the said slot.33 so as to engage
the pivot pin 34 in its movement in etther
direction. v

The cables 21 and 22 which extend to the
vane 25 are connected thereto as gshown in
Fig. 5 at a point just forward of the pivot
pin 82 of the arm 31.. Tt will thus be seen
that the movement of the vane 25 to one side
or the other of the medial line of the aero-
plane will operate to pull one or the other

1,021,040

of the tip planes 15 or 16 downwardly, the
other plane at the same time being permitted
to move upwardly to acorresponding degree.
The plane that is moved downwardly at the
rear will of course offer more resistance to
the air upon the side toward which the
aeroplane is skidding and will tend to right
the same. Upon the aeroplane reaching its
normal balance once more, the forward
movement thereof will tend to bring the
yertical vane or plane into an intermediate
position for restoring the tip vanes and per-

70

76

mitting the aeroplane to go forward upon

an evenly balanced flight. _
It will be observed that the automatic
vane 25 is completely automatic in its op-
eration in accordance with the way the ma-
chine tends to tip or skid and the tip vanes

80

are thus.controlled without the attention of -

the aviator. The springs 35 and 36 in the
slotted arms 31 tend to cushion the action
of the vane 25 as it shifts from side to side.
The peculiar mounting of the said vane
upon the pivoted yoke 26 and the pivoted
arm 31 permits of the vane quickly adjust-
ing itself to positions more or less parallel
with the line of movement of the aeroplane.
The frame 28 may also be provided with the
usual forward horizontally arranged vanes
or guiding planes as 40, the shape and op-
eration of which forms no part of the
present invention. ° ’

The aeroplane is guided by rudder or tail
planes, there being preferably two in num-
ber, one of which as 41 is arranged to oper-
ate in a vertical plane and is pivoted upon
o vertical axis at 42 while the cther rudder
43 extends normally in a horizontal plane
and is pivoted at a point intermediate its
length, but somewhat nearer its front edge
than its rear edge, upon a pivotal -axis 44
supporting
tions 45. The two rudders 41 and 43 are
preferably operated by a universally operat-
ing lever 46 which is arranged at the for-
ward edge of the machine in front of the
operator and is pivoted in the bifurcated
end of a horizontally arranged pivot 47, the
chank of said pin being movably: mounted
in a bearing 48 secured to the main framing
of the aeroplane. The lever 46 extends. be-
low the bifurcated head of the pin 47 and
is connected at its lower ends with cables or
cords 49 and 30, which extend over pulleys
51 and 52 and thence rearwardly toward the
rudders and around pulleys 53 and 54 to
the rear edge of the vertically disposed rud-
der 41 to the rear edge of which they are

fastened. It will be evident that by moving -

the lever 46 from side to side as indicated
in dotted lines in Fig. 6 upon its pivotal
points in ‘the bifurcated head of the pin 47
that the rudder 41 may be moved to one

ing the horizontal rudder 43 a bar 55 is se-
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cured to the opposite end of the bifurcated
pivot pin 47 from the lever 46, the said bar
being preferably extended approximately in
a parallel direction to the lever 46. The
upper and lower ends of said bar 55 are con-
nected by cables or cords 56 and 57 with the
forward edge of the rudder 43, the upper
cable 56 passing about a-pulley 58 to avoid
the propeller 6, and thence over a pulley 59
from which it passes to the edge of the vane
43 as clearly indicated in Fig. 2. The lower
cable 57 passes about a pulley 60 and thence
to the forward edge of the said rudder 43,
as also shown in said Fig. 2. It will thus be
evident that by rocking the pivot pin 47 by
means of the lever 46, the bar 55 can be made
to change the position of the horizontal
rudder 43. In this simple manner the said

‘lever 46 may be made to control the move-

ment and action of both of the said rudders.

In using the aeroplane, it is driven in the
usual manner by means of propeller 6 and
the engine 7. The direction of the aeroplane
is under the control of the aviator by means
of the lever 46. In the event of the aviator
desiring to make a quick and steep descent
from the air, he not only directs the move-
ment of the machine in a downward manner
but operates the drum 13 to puill the rear
edges of the main planes 4 downwardly so
as to retard the forward movement of the
machine materially and yet permit it to de-
scend under proper control. The engine
not being stopped will create enough of an
air current to cause the rudders to properly
direct the machine after it has lost head-
way. In the event of the aeroplane tend-
ing to tip and skid to one side or the other,
the automatic operating vertical vane 25
comes into play pulling down one or the
other of the tip wings 15 or 16 in accordance
with the direction in which the aeroplane is
inclined. The aeroplane will thus be auto-
matically kept in a practically horizontal
position by the action of said vertical vane 25
and the tip wings or planes operated
thereby. ,

What I-claim is: ,

1. An aeroplane comprising main sup-
porting planes and adjustable tip wings, a
vertically arranged vane mounted centrally
of the machine and having pivoted swing-
ing supports near its front and rear ends,
capable of holding the vane in vertical posi-
tion at all times but permitting it to move
from side to side under the action of air cur-
rents, and means connecting the said verti-
cal vane with the movable tip planes for
facilitating the automatic righting of the
aeroplane.

2. An aeroplane comprising main sup-
porting planes and side tipping planes, and
a vertically arranged vane capable of move-

ment to parallel positions, carried by the said

aeroplane, and connected with the tipping
wings for controlling their angle of pres-
entation to the air in accordance with the
pressure upon said vertical vane.

3. An aeroplane comprising a framing
having main supporting planes, side tipping
planes pivotally mounted on said frame, an
automatically operating vane carried by the
said frame, and having hinged connections
at its front and rear end portions whereby
it may move in approximately parallel
planes under air pressure and -means for
connecting said vane with the tipping wings
for preventing the tipping or skidding of
the aeroplane.

4. An aeroplane comprising a frame hav-
ing main supporting planeés, and outer tip-
ping planes, a vertical moving vane mount-
ed upon said frame, a pivoted yoke carry-
ing the front end of said vane, and means
for connecting the vane at an intermediate
point with the tipping wings or planes, the
tipping wings being thus automatically con-
trolled by the movement of the automatic
vane under the side pressures exerted
thereon.

5. An aeroplane having upper and lower
supporting planes, upper tipping planes,
said tipping planes being pivoted forward
of ‘their centers, means for pulling down-
wardly the rear portions of said planes, to
vary the movement of the aeroplane, end
tip planes pivoted forward of their central
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portions, cables for drawing down their

rear ends, a-vertical vane mounted upon the
frame and connected with said cables, a piv-
oted yoke, carrying the front end of the
vane, a pivoted arm having a slot therein,
for supporting the rear end of the planes,

-cushion springs mounted in said slot, and

tending to cushion the action of said plane.

6. An aeroplane, comprising a frame, up-

per and lower planes for supporting the
same, horizontal and vertical rudders car-
ried by the said frame, a rock shaft mount-
ed on the forward part of the frame, a lever
pivoted upon said rock shaft whereby the
lever may be operated in a longitudinal or
transverse plane, cords connecting the lever

‘with one of said planes, and an arm carried

by the lever rock shaft and connected with
the other plane, - the structure being such
that the said lever may be operated for con-
trolling either of said planes.

“In witness that I claim the foregoing I
have hereunto subscribed my name this 11th
day of April, 1911.

HALVOR O. EIANE.

Witnesses:
W. L. KanLN,
A. J. Frue.
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