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This invention relates particularly to air-
planes. o :

An object of the invention is to provide an’

airplane assembly including fuselage, wings,
tail, and propeller, arranged so that the pro-
peller, wings and tail, individually or col-
lectively, may be moved out of 2 normal po-
sition relative to the fuselage to control direc-
tional movement of the airplane.

A further object of the invention is to pro-
vide an airplane fuselage having wings pro-
jected from opposite sides of said fuselage,
each wing on each side of the fuselage being
independent of the other and being rotatably
secured to the said fuselage to be moved above
or below a predetermined normal position.

A still further object of the invention is to

opposite sides thereof, in a substantially hori-
zontal position, adapted to be rotated above
or below a horizontal plane, said wings being
connected to a mounting supporting the pro-
pulsion medium, and to a mounting support-
ing the tail, whereby the said propulsion me-
dium, wings and tail may be moved in syn-
chronism, or separately, to steer the airplane
into any selected line of flight.

Other objects of the invention are to pro--

vide a device of the character described that
will be superior in point of simplicity, inex-
pensiveness of construction, positiveness of
operation, and facility and convenience in
use and general efficiency. -
Other objects and advantages will appear
as thisdeseription progresses. '

~In this specification and the annexed draw-"
ings, the invention is illustrated in the form

considered to be the bestébut it is tg be un-

other forms, and it is also to be understood
that in and by the claims following the de-
scription, it is desired to cover the invention

5 in'whatcoever form it may be embodied.

In the accompanying two sheets of draw-
ings - ‘

‘Fig. 1 represents a plan view of an air-
plane having a wing and fuselage construe-
tion in accordance with my invention.

N

i is not limited to’

Fig. 2 is an enlarged cross section taken
through Fig. 1 on the line 2—2. :
 Fig. 3is an end view of a fragmentary por-
tion of the fuselage and one of the wings
to show the wing supporting structure.

Fig. 4 is an enlarged cross section taken
through the joint where the wing is secured
to the fuselage, on the line 4—4 of Fig. 2.

Fig. 5 is an enlarged cross section taken on
the line 5—5 of Fig. 3, showing a method of
movably cenfining the movable edge of the
airplane wing %o the fuselage. -

¥ig. 6 is an enlarged section taken through-

Fig. 3 on the line 6—6 to show: a method of
movably securing the wing structure to the
fuselage. o
Fig. 7 is a diagrammatic side elevation of
an airplane having a wing structure mounted
thereon constructed in accordance with my
invention, connected to the mechanism for
‘manipulating said wing and also showing
the controlling mechanism connected to a
,propeller mounting and tail mounting to be
‘moved in synchronism with the wings or in-
dependently thereof. o
ig. 8 is a plan view of Fig. 7.
Fig. 9 is a side elevation of a fragmentary
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portion of an airplane of the biplane type in

which both of the planes are connected to the
fuselage by the same form of connection as
‘that employed in' securing the single plane
shown in Fig. 7 to the fuselage,

Fig. 10 is a side elevation of the controlling
mechanism for the wing, engine mounting
and tail. ‘ ,

Fig. 11is a rear view of Fig,. 10.

Fig. 12 is a side elevation of a portion of

Fig:

fl; detail, the construction illustrated in
the drawings comprises an airplane fuselage
generally designated by the numeral1. Asin
conventional airplane construction the fuse-
lage is provided with wings 2 and 3 on oppo-
site sides of the forward end of the fuselage,
forming a monoplane, and shown in Fig. 9
with a pair of wings 4 and 5 on each of the
opposite sides of the fuselage to form a bi-
plane. The forward end of the fuselage 1

has a motor 6 universally mounted therein,

to which a propeller 7 is secured. The rear

80

85

11 taken on the line 12—12 of Fig. 11.

90

100




2

end of the fusclage has a tail 8 flexibly mount-
ed thereon.

In a conventional type of airplane, either

of the monoplane or biplane type, the wings

5 are fixedly secured to opposite sides of the
fuselage, and an aileron ‘A’ is mounted on
the trailing edge of each wing adjacent the
outer end thereof, to control the balance of
the airplane while in flight, and to maintain

10 3 relatively stable equilibrium of the said air-

plane, during flight. ILikewise, airplane en-
gines are ordinarily mounted in fixed posi-
tion within the forward end of the fuselage,
and the rear end of the said fuselage is pro-

15 vyided with a rudder and a tail controiled by

the operator for steering the airplane either
to the right or left and upwardly or down-
wardly. From my experiments, I have dis-
covered that the wings 2 and 3 of an airplane

20 may be pivotally mounted on opposite sides

of the fuselage 1 so as to have a limited move-
ment above or below a horizontal level to
effect a stable equilibrium of the airplane
while in the air, with the same effect that the

25 balance of the airplane is accomplished

through the medium of the ailerons. = Qbvi-

ously, the movement of the wings above or

below a predetermined. horizontal flying po-
sition will either hasten the ascent or descent

30 of the airplane, or hasten the turning of the

plane either to the right or to the left, thus
to increase the efficiency of the plane in mov-
ing in any direction in the air beyond what
the directional movement of the airplane

35 would be when controlled by the conventional

aileron and tail and rudder system.

The wings 2 and 3 are each provided with
a tapered tubular support 9 therein, each sup-
port in turn having laterally disposed tubular

40 “supporting webs 10 extended therefrom along

its entire length, to form a foundation for the
wing covering, to be mounted around and to
enclose the entire' tubular assembly. Each
of the main supports 9 are closed at 11 at the

45 meeting ends, so that the interiors of said

supports may be used as fluid supply tanks.
The ends 11 of the wing supports 9 meet cen-

trally within the fuselage, and are journalled

in a tubular bearing 12, secured adjacent the

50 upper part of the fuselage. Each support 9

is provided with a bolt 13 thereon that pro-
jects through a slot 14 in.the bearing, and a
nut 15 is secured to each bolt to hold the wing
supports 9 from becoming axially displaced.

55 The slot in the bearing 12 permits the sup-

ports 9 to have a limited rotative movement.

In view of the fact that the construction
of each of the wings is identical, the follow-
ing description will be. confined to one wing

60 only, and it is to be understood that a similar

construction and operation applies to the
other wing structure assembly. I do not in-
tend to rely wholly upon the wing supports 9,
mounted in the fuselage bearing, to carry the
65 entire stress of the wing while in flight, as I

1,865,744

have discovered that it is better to reinforce
the wing structure by means apart from the
main bearing.

Adjacent the trailing edge of each wing,
next to where same abuts the fuselage 1, 1
have provided a bracket 16 having a roller 17
rotatively mounted thereon and with an end
thrust roller 18 journaled across the end of
said bracket. Both of the rollers 17 and 18
are movably confined within an arcuate and
channel shaped guideway 19 ihat is secured
to the outside of the fuselage 1. The length
of the arcuate guide iS determined, to regu-
late the length of swinging movement which
it is desired that the wings shall have. The
channel shaped guideway 19 holds the wing
rollers 17 and 18 therein, allowing said roll-
ers to move freely in the guideway, as the
wing is turned relative to the fuselage. The
rollers in the guide way 19 prevent the edge
of the wing 2 from getting out of abutting
contact with the fuselage 1.

Each of the wings 2 and 8 are also provided
with struts 21 secured to a mediate portion of
the wing, and said struts extend downwardly
through an arcuate guide 22 provided along
the bottom of the fuselage. The end 23 of
each strut 21 within the arcuate slot 22 15 pro-
vided with rollers 24 rotatably mounted
thereon, to permit the lower end of said strut

to move relatively free from one end of the

guideway to the other. An end 25 of the
strut 21 extends through the:fuselage into the
interior thereof, and is provided with an
eyelet 26 thereon to which a control wire 27
may be fastened that connects to the opera-
tor’s control stick 28, for tilting the wing
above or below its'normal horizontal plane,
according to the desires of the airplane oper-
ator. g

The control stick 28 for moving the wings
u¥wardly or downwardly, consists of a pair
of spaced members 29 and 30 having a bear-
ing block 381 rotatably mounted therebe-

tween. Thebearing block is rotatably mount-

ed on a fixed shaft 32 that extends transverse-
ly across and is secured to the airplane
fuselage. The fixed shaft 32 permits the con-
trol stick 28 to be moved fore and aft or ro-
tated -therearound within a limited degree,
and at the same time the control stick may
be rotated sidewise in either direction. A
shaft 83 is journaled across the upper end
of the control stick 28, and has a steering
wheel 34 mounted on an end thereof. The
shaft 34 is also equipped with a pair of
toothed sprockets 85 and 36 thereon, confined
between the opposite sides 29 and 30 of the
control stick. An idler pulley 37 is rotative-
ly mounted adjacent the lower end of the
control stick. A chain 38 passes around the
sprocket 35 on the upper end of the control
stick, and one end of said chain is fastened
to a wire 39 that passes around the lower
pulley 37 in the control stick, and then passes
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around a pulley 40 on the side of the fuselage
1 and thence is connected to the end 26 of
the strut support of the wing 2 that extends
within the fuselage.” The opposite end of the
chain has a wire 41 connected thereto that
extends around the lower pulley 37 in the
control stick and continues to the opposiie
side of the fuselage, passing around a pulley
thereor, 42, and thence to connection with
the lower end 26 of the strut 21 of the wing
3 that extends within the fuselage.

A chain 43 extends around the other
sprocket 36 on the steering wheel shaft, and
thence around a pulley 44 that is journaled
on the control stick 28 directly beneath the
sprockets on the upper end of said stick.
One end of the chain 43 has a wire 45 secured
thereto that passes around a pulley 46 on one
side of the fuselage 1 and thence around a
pulley 47 positioned to the rear of the arcuate
guideway 22 and thence to connection with
the strut end 26 of the wing 2. The other end
of the chain 43 extends around the pulley 44
and pulley 48 and thence around a pulley 49

-on the side of the fuselage to the rear of the

arcuate guide member 22, and thence to con-
nection with the strut end 26 of the wing 3.
Rotative movement of the stcering wheel 34
will eause the wing 2 on one side of the fuse-
lage tn be elevated while the wing 3 on the
opposite side of the Tuselage will be lowered.
This selective movement of the wings in op-
posite directions will control the turning
movement of the airplane in exactly the same

manner as a conventional airplane may be -

tarned through the medium of the ailerons.
It should be noticed that the wire connections
from the control stick 28 to the wings extend
from opposite ends of the pivotal center of
the control stick.” Thus by swinging the con-
trol stick 28 about its pivotal axis 32, both
of the wings 2 and 8 on the opposite sicles of
the fuselage 1 may be moved simultaneously
in either an upward or downward direction.
My method of mounting the airplane wings
2and 3 on the fuselage, permits said wings to
be simultaneously moved in opposite direc-

.tions, and also permits both of the wings to

be raised or lowered in unison. Although I
have described particularly the method of
operating the wings of an airplane of the
monoplane type, exactly the same operation
takes place with an airplane of the biplane
type, as shown in Fig. 9. The wings 4 and 5
shown in Fig. 9 being raised or lowered
through the same type of mechanism as that
heretofore described. ‘

~In Fig. 7 of the drawings, T have shown an
engine 6 that is universally mounted in the

fore end of the fuselage 1. The engine 6 is

provided with a propeller T thereon, and the
universal mounting “of the engine is such
that the propeller and engine may he moved
out of a normal position in axial alighment
with the fuselage into any selected angular

3

position of any desired line of flight. The
universal mounting of the engine in the air-
plane fuselage is more particularly illus-
trated and described in a pending application
that T have filed. The engine mounting 6
is provided with four wires, 50, 51, 52 and 53
thereon that lead to opposite ends and oppo-

site sides of the pilot’s control stick 28 so that .

the engine and propeller may be nioved in
any desired position. _

The airplane tail 8 mounted at the rear
end of the fuselage, is universally secured to
the said fuselage 1 in a ball mounting, where-
by said tail may be moved up or down and to
the right or left, through control means con-
nected to the operator’s stick 28. This ball
mounting for the tail is more particularly
illustrated and described in a separate pend-
ing application, The tail 8 is provided with
an arm 55 that extends into the interior of
the fuselage of the airplane, and said arm
has two bars 56 and 57 arranged at right
angles to each other, secured at the end of
said arm 55. Control wires 58, 59, 60 and 61
are suitably eonnected to the cnds of the cross

bars 56 and 57, and said wires are passed -
b

around pulleys 62 and arve joined to the ends
of cross bars 63 and 64 that extend out from
the stick 28 at the point of its pivotal con-
nection to the fuselage. Thus, as the opera-
tor turns the control stick 28 forward or
backward or turns it to the right or left, the
wires connecting the stick 28 to the tail 8
cause the tail 8 to be moved either to the right
or left and.-up or down. The tail of any air-
plane is used to control the up and down
movement of the said vehicle, and to balance
the said airplane while in flight. In a casec
where the airplane would be out of balance,
or the weight carried by the plane would be
improperly stowed, and the said airplane

“would be in a more or less unstable condition,

this condition would be rectified by forcing
the tail out of the normal operating position,
to compensate for the unstableness of the
plane. In the event that the tail 8 would
have to continuously be maintained above or
below its normal horizontal position, it
would require the aviator pilot to hold the
control stick 28 either forward or backward
of its normal vertical position, to maintain
the tail in the proper balanced operating po-
sition. Obviously, this would have the effect
of placing the wings 2 and 3 or the propeller
mounting 6 slightly out of the normal posi-
tion. Therefore, in order to maintain the

« propeller mounting and the wings in a nor-
mal position of flight, and to allow the tail .

8 to remain out of normal position, I provide
a pair of wires 65 and 66 that are connected
to the top and hettom of the arm 55 that ex-
tends into the fuselage from the tail 8.
These wires 65 and 66, at their forward end
are provided with a sprocket ¢hain 67 that
passes around a sprocket 68 journaled on the
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control stick supporting shaft 381. The
sprocket 68 is provided with a casing 69 there-
on in which a latch member 70 is recipro-
catingly mounted. The latch member 70
registers with the toothed rack 71 that is
fixedly mounted on the stick 28. Thus, where
the control stick 28 is out of its normal verti-
cal position to hold the tail up or down to
keep the airplane in proper flying position,
the latch 70 permits the sprocket wheel 68
to be turned to maintain the tail 8 in its out-
of-the-normal position but to allow the con-
trol stick 28 to be moved into its true verti-
cal position. The disalignment of the tail
control 8 relative to the propeller 7 and
wings 2 and 3 can be corrected by moving the
sprocket wheel 68 relative to the control
stick 28 after the cause of the unstable con-
dition on the airplane has been removed.

Having thus described this invention,
what I claim and desire to secure by Letters
Patent is:

1. In an airplane, a main supporting sur-
face rotatable to different acute angles rela-
tively to the line of thrust thereon ; propeller
means universally mounted on the airplane
in operative relation to the main supporting
surface; a tail balancing surface mounted on
the tail of the airplane with freedom of angu-
lar and rotary movement; and control means
to turn said supporting surface to the desired
angularity, said propeller means and said
balancing surface being connected to said
control means so as to allow the adjustment
of the propeller and of the tail balancing sur-
face either in unison with the supporting sur-
face and with each other or independently
thereof.

2. In an airplane a fuselage, wings mount-
ed on the fuselage so as to be rotatable inde-
pendently of each other to different angles
of wing setting; means on the fuselage for
euiding the trailing edges of the wings dur-
ing the rotation thereof, and for preventing
axial “displacement of the trailing edges;
guiding means below each wing connected to
both the leading and the trailing edges of the
wing to provide a third point guiding sup-
port therefor, and control means on the fuse-
lage connected to the wings for adjusting the
wing setting. . .

3. In an airplane a fuselage, wings there-
on; means for mounting the wings on the
fuselage with freedom of limited rotative
movement to different wing settings: said
means being adapted to prevent axial dis-
placement of the wings; an arcuate guide
channel on the fuselage adjacent to the trail-
ing edge of each wing; antifriction thrust
element on each trailing edge extending into
the adjacent guide channel and being held
therein so as to limit the arcuate movement of
the trailing edge and to prevent axial dis-
placement thereof; a second arcuate guide
channel on each side of the fuselage adjacent

1,865,744

to the bottom thereof the fuselage having
arcuate slots therethrough at each of said
second channels; struts extending from a
mediate portion of each wing and projecting
thru the adjacent second guide channels and
slots; means on each strut coacting with the
second guide channel for adjustably secur-
ing the struts to the fuselage; a control stick
being swingably mounted on the fuselage
and being connected to the free ends of said
struts for moving the struts in the same
direction thereby adjusting the setting of the
wings in unison; and rotatable control mech-
anism on the control stick common to both
wings being connected to the free ends of
the struts for simultaneously rotating the
wings in opposite directions to each other.

4. In an airplane, a fuselage, wings mount-
ed thereon with freedom of limited rotative
movement to different angles of wing set-
tings; propeller means universally mounted
on the fuselage in operative relation to the
wings; control means swingably mounted on
the fuselage and connected to the wings and
to said propeller means for selectively ad-
justing the wing setting and the relative posi-
tion of the propeller either individually or
collectively.

5. In an airplane a fuselage, wings mount-
ed thercon with freedom of limited angular
adjustiment relatively to the line of thrust
thereon ; propeller means universally mount-
ed on the fuselage in operative relation to
the wings; a tail balancing surface mounted
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on the tail of the fuselage with freedom of

rotative and angular movements; a control
stick connected to said wings, to said pro-
peller means and to said tail balancing sur-
face for selectively adjusting the wing set-

tings, and the position of the propeller and ' °

the tail balancing surface relatively to the
wings.

6. In an airplane a fuselage, wings mount-
ed thereon with freedom of limited angulan

adjustment relatively to the line of thrust -

thereon ; propeller means universally mount-
ed on the fuselage; a tail balancing surface
mounted on the tail of the fuselage with free-
dom of rotative and angular movements; a

control stick mounted on the fuselage so asto *

be swingable fore and aft, and sidewise;
means to connect said control stick to the
wings for adjusting the wing setting by the
sidewise swinging of the control stick; means
to connect the propeller means to the control
stick so as to adjust the propeller position
by the swinging of the control stick; means
to operatively connect the tail balancing
surface to the control stick for allowing the
adjustment thereof collectively with the ad-
justment of the wing setting; and means on
the control stick connected to the tail bal-
ancing surface for maintaining the said sur-
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face in an adjusted position, independently

of the other adjustments.
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7. In an airplane a fuselage, wings mount-
ed thereon with freedom of limited angular
adjustment relatively to the line of ‘thrust
thereon ; propeller means universally mount-
ed on the fuselage; a tail balancing sur-
face mounted on the tail of the fuselage with
freedom of rotative and angular movements;
a control stick mounted on the fuselage so as
to be swingable fore and aft, and sidewise;
means to connect said control stick to the
wings for adjusting the wing setting by the
sidewise swinging of the control stick;
means to connect the propeller means to the
control stick so as to adjust the propeller posi-
tion by the swinging of the control stick;
means to operatively connect the tail balanc-
ing surfacé to the control stick for allowing
the adjustment thereof collectively with the
adjustment of the wing setting ; means on the
control stick connected io the tail balancing
surface for maintaining the said surface in
an adjusted position, independertly of the
other adjustments; and a rotatable control
mechanism on the control stick being con-
nected to the wings for turning the wings in
opposite direction to each other without af-
fecting the adjustments of the propeller
means and of the tail balancing surface.
8. In an airplane a fuselage, wings; taper-
ed, tubular spar in each wing, tubular ribs
extending from the spars for supporting the
wing fabric, a bearing on the fuselage sup-
porting the larger end of the spars so as to
prevent axial movement thereof, and to allow

5

and being held in and guided by said arcuate
guides for preventing axial displacement of
the trailing edge; struts extending from a
mediate portion of each wing, a second set of
arcuate guides on the fuselage, said fuselage
having arcuate slots therethru corresponding
to said second guides; the free ends of said
struts slidabliy extending thru the respective
guides and slots; antifriction means on the
struts for engagement with said second
guides, and control means for moving the free
ends of the struts in said slots so as to rotate
the wings around the axis of the spars; pro-
peller means universally mounted on the
fuselage ; and means for adjusting the direc-
tion of the propeller means for changing the
position of the center of pressure on the
wings.

In testimony whereof, I have hereunto set
my hand at San Francisco, California, this
23d day of August, 1928. '

GEORGE W. CORNELIUS.

a limited rotative movement of the wings; -

arcuate guides on the fuselage adjacent to the
trailing edges of the wings, an antifriction
projection extending from each trailing edge

-and being held in and guided by said arcuate
guides for preventing axial displaeement of .

the trailing edge; struts extending from a
mediate portion of each wing, a second set of
arcuate guides on the fuselage, said fuselage
having arcuate slots therethru corresponding
to said second guides; the free ends of said
struts slidably extending thru the respective
guides and slots; antifriction means on the
struts for engagement with said second
guides, and control means for moving the free
ends of the struts in said slots so as to rotate
the wings around the axis of the spars, said
uide and control means being adapted to
aliow the self-adjustment of the wing setting
in accordance with the balance of air pressure
on the wings. o
9. In an airplane a fuselage, wings; taper-
ed, tubular spar in each wing, tubular ribs ex-
tending from the spars for supporting the
wing fabric, a bearing on the fuselage sup-
porting the larger end of the spars so as to
prevent axial movement thereof, and to allow
a limited rotative movement of the wings;
arcuate guides on the fuselage adjacent to
the trailing edges of the wings, antifriction

projection extending from each trailing edge
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