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- tion between the means for lateral control con-
~ stituting my invention and the ailerons of the
~ prior art I have adopted that nomenclature as

_ ¢ name for the means
- herein set forth and claimed. @ @
) continuation of applica-
706,781, filed January 15, 1934 and
above set forth, Incorporates passage-~
ways through the airfoil from bottom to top
broadly disclosed in my application

20

1o
Gt

30

‘tion Ser. No.
- to the end

- right to present and

Patented Apr. 13, 1937

2,077,072

) -

'Willlam K. Rose, New York, N. Y.

Continuation

of application Serial No. 706,781,
January 15, 1934. This

application November - =

- 10, 1936, Serial No;.f110,147 |

This invention relates to aifpla_.nes and more
particularly to a wing structure therefor, which

brovides passageways for the movement of air
through the airfoil as a means for the lateral con-

trol of the plane about its longitudinal axis.

J

Means

tion ordinarily take the form

of a hinged or piv-
oted movable auxiliary

. By reason

a sultable and convenient

This application is a

which are o |
Ser. No. 706,780, filed January 15, 1934, and in

the continuation application thereof Ser. No.

110,145, filed on even date herewith. In said
application Ser. Nos. 706,780 and 110,145 are pre-
sented claims covering

Reservation is hereby specifically made of the

- sald applications Ser. No. 706,780 and 110,145 and

© the Letters Patent to issue thereon, no abandon-
~ ent of the subject matter thereof to be implied .
from the absence of said claims herein. By rea~

40

Gat
Gt

son of this fact the claims of this application are
restricted to structures embodying an adaptation
of sald passageways to the end first above in-
dicated. I o -

On a basis of the foregoing more specifically
one object of this invention is to provide a con- .
_ " be used on an airplane
- either with a landing flap or without, to control

struction which may

the rolling moment on the plane, to develop a

? favorable yawing moment tending to air in turn-

ing the plane, and to air in preventing stall and

spins when banking at a high angie of attack.
Another object of the present invention is to

provide an aileron for airplanes wherein the aile-

ron is arranged between the leading and trailing

edges so that more of the trailing edge may be
used for a flap, if desired.. =~

Another object is to provide an aileron for air-
planes wherein the aileron is arranged between

to this end in present day airfoil construc-

surface mounted in the

ing said passageways broadly
as a means for influencing the lift drag ratio of
the wing and more narrowly as a means for in-

creasing the lift and decreasing the drag thereof.

procure the said claims in

even date herewith.

out interference of
‘wing members;

3 Claims, (Ol 24! | I2)_ . n cron :,'

L ome, = e o
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sary results without interfering with the size of
the trailing edge, so that, 1f’ desired, the aileron
may be used in combination with small compen-
sating ailerons to take care of small fluctustions

in the rolling moment of the airplane to keep the
~airplane in steady flight. | S

A further object, more speciﬁcally. is to pi‘o-

O o2omomz
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vide an aileron structure for airplanes wherein

upwardly or downwardly, and to react on certain

to the lower surfaces of the wing structure, with

~control means to shift the flow of air from one

passageway to another ling
lift or downward pressure is to be secured.

For simplicity of showing I have selected a

conventional airplane wing within which to ine

- corporate ailerons embodying this invention. It

must be understood, however, that no limitation
‘on the invention is to be deduced therefrom.
- This invention may be. employed, for example,

with the wing structure of my said applications,

. Ser. No. 706,780, and Ser. No. 110,145, or with any

other wing structure in which differential air

- bressures may be employed for effecting the con-
‘trol characterizing this invention, such, for ex-

ample, as the wing structure of my application

Ser, No. 706,779, filed January 15, 1936, and the

continuation thereof, Ser. No. 110,148, filed on

In the accompanying 'drawings,’ which form a

- part hereof and which are to be understood ag
~purely illustrative
‘schematic— =

and which are in large part

Figure 1 is a top

bodiment of the invention:

ar ) -

~_Fig. 2 is a sectional view through Figure 1 on
- the line 2—2, the same being principally
line in order to illustrate the construction with=-
the physical structure of the

in out-

Fig. 3 is a detailed perspéctiire view of -'manué.lly

action of the ailerons:

- Fig. 4 is a cross-sectional view 's.'imi'laf to PFig. 2

| pllte 22 plan '_ViéW' of & conventidnﬁl' |
- alrplane provided with ailerons disclosing an em-

- members to produce a downward pressure or an
upward pressure or lift. S
An- additional object more in detail is to pro-
vide an aileron for an airplane, with oppositely
curved passageways extending from the upper
. , | 20
according to whether a |
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actuated mechanism suitable for controlling the

illustrating a different embodiment of my in- -

- vention with the passageways of one aerodynamic

bb

1

~ the leading and trailing &dges to secure the neces~ - _

an  the parts are so formed gs to be easily actuated, io
- and when actuated to permit air to flow through
the wing structure at the respective ends either |
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character opened and the passageways of oppo-

site aerodynamic character closed,
Fig. 5 is a view similar to Fig. 4 of the form

of my invention therein illustrated showing the
passageways of opposing serodynamic character
opened and closed in reverse order to that illus-

trated in Fig. 4; |

Fig. 6 is a view similar to Fig. 4 of the form of
my invention therein disclosed showing. the pas-
sageways of both aerodynamic characters closed
on one side of the wing; |

Fig. 7 is a view similar to Fig. 4 of the form of
my invention therein disclosed showing the pas-
sageways of both aerodynamic characters closed
on the opposite side of the wing from that illus-
trated in Fig. 6; and

Fig. 8 is a perspective of the slide valve em-
ployed in the form of my invention illustrated in
Figs. 4 to 7 inclusive, with a portion of its operat-
ing mechanism slightly modified.

Referring now to the form of my invention
illustrated in Figs. 1 to 3, a fuselage f, which
may be of any desired kind, carries substantially
mounted thereon wings 2 and 3, which are shown
as merging together, though this is not essen-
tial, as far as the present invention is con-

cerned. Ailerons 4 and 5 are suitably mounted

in the wing structure near the outer ends Or tips
of the wings and preferably about mid-way be-
tween the leading and trailing edges and prefer-
ably with all of the parts of the aileron back of
the maximum camber of the airfoil.

The ailerons are preferably of substantially
identical construction. Each aileron is provided
with one or more upwardly and rearwardly curved
passageways: bounded and defined by suitably

mounted curved vanes or blades and extending

through the aileron structure from bottom to

top, 1. e., the openings at the top of the pas-

sageways are rearward of their respective open-
ings at the bottom and. the slope of their curva-
ture is upward respecting the bottom of the air-
foil, four of such passageways 21, 23, 33 and 34
being illustrated. These passageways. lie later-
ally or spanwise of the aileron and have their
inlet and outlet openings respectively substan-
tially parallel. ‘These passageways alre curved
and operate on the principle of the steam tur-
bine, their curvatures being preferahly such that
there is no appreciable straight line path for air
therethrough. The mean cross-sectional line of
each passageway gradually flattens from bottom
to top and preferably subtends an angle of ap-
proximately 90°, and the passageways preferably
are gradually restricted from bottom to top. The
formation of the passageways is such as to build
up therein a reactive force on the passing of air
currents therethrough. With the passageways
21, 23, 33 and 34 open the resultant force vector
computed at the center of pressure is directly
upwardly and forwardly at less than a 90° angle
from the reference chord line of the wing pass-
ing through the aileron. This increases the
normal lift of the wing on the side of the fuselage
in which the passageways 21, 23, 33 and 34 of
the aileron there mounted are opened.

Tach aileron is also provided with one or more
downwardly and forwardly curved passageways
bounded and defined by suitably mounted curved

70 vanes or blades and extending through the alleron

5

structure from top to bottom, i. e., the openings
at the top of the passageways are forward of
their respective openings at the bottom and the
slope of their curvature is downward respecting
the bottom of the airfoll, four of such passage-

2,077,072

ways 24, 22, 35 and 36 being illustrated. These
passageways lle laterally or spanwise of the
aileron and have their inlet and outlet openings
respectively substantially parallel. These pas-
sageways are of substantially the same degree of
curvature (although oppositely disposed) as the
passageways 21, 23, 33 and 34, and like the last
named passageways, operate on the principle of
the steam turbine, their curvatures being such
that there is no appreciable straight line path for
air therethrough. The mean cross-sectional line
of each passageway gradually flattens from
bottom to top and preferably subtends an angle
of approximately 90°, and the passageways pref-

erably are gradually restricted from bottom to.
top. The formation of the passageways Is such

as to bulld up therein a reactive force on the

passing of air currents therethrough. With the

passageways 24, 22, 35 and 36 open the resultant
force vector computed at the center of pressure
is directed downwardly and forwardly at less
than a 90° angle from the reference chord line
of the wing passing through the aileron. This
decreases the normal lift of the wing on the side
of the fuselage in which the passageways 24, 22,

35 and 36 of the aileron there mounted are:

opened. |

As the forces developed in the passageways 2l,
23, 33 and 34 are upward and increase the normal
lift, and the forces developed in passageways 24,

22, 35 and 36 are downward and decrease the

normal lift, the aerodynamic effect of the two
sets of passageways is respectively opposite. I
have accordingly herein referred to the two sets
of passageways &as aerodynamically opposing
passageways. 'J

There are certain advantages to be gained if
the downwardly and forwardly curved passage-
ways intersect the upwardly and rearwardly
curved passageways and I have illustrated the
ailerons as so constructed. In the form of my
invention illustrated in Figs. 1 to 3, the passage-
ways are arranged in pairs and intersect in their
middle portions as follows: Passageways 21 and
94 comprising the first pair from the leading edge,
passageways 23 and 22 comprising the second pair
from the leading edge, pPassageways 33 and 35
comprising the third pair from the leading edge,
and passageways 34 and 36 comprising the fourth
and last pair from the leading edge. Further-
more, there is an additional intersection or merg-
ing of certain of the passageways on the upper
and lower surfaces of the aileron, which is of
particular advarntage in the form now under dis-
cussion in affording as uninterrupted and smooth
upper and lower surfaces of the aileron as is possi-
ble. Thus as illustrated, on the upper surface of
the plane, the openings for the passageways in-
tersect or merge as follows: Passageway 21 with
passageway 22, passageway 23 with passageway
35 and passageway 33 with passageway 36. On
the lower surface of the plane the openings for
the passageways intersect or merge as follows:
Passageway 24 with passageway 23, passageway
22 with passageway 33, and passageway 35 with
passageway 34.

Similar means are provided in connection with
each aileron for opening and closing the pas-
sageways, such that all the passageways of the
aileron may be closed; or the upwardly and
rearwardly curved passageways all opened and
the downwardly and forwardly curved passage-
ways all closed; or the upwardly and rearward-
ly curved passageways all closed and the down-
wardly and forwardly curved pasSageways all
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Sageways intersecting midway as above described
- lends itself well to simplified means to this end.

Thus, at the four midway points of intersection

~of the respective intersecting passageways there

are provided respectively four suitably mounted
rotary valves, 13, 12, 1{ and 14, adapted to act

- In‘unison, the valves in one aileron having, how-

10

€ver, reverse operation to those of the other
alleron. Thus if air is admitted to the aileron
passageways of one aerodynamic character in the
wing on one side of the fuselage, air will be

- admitted to the aileron passageways of opposite

- .15

§

20

30

aerodynamic character in the wing on the other
side of the fuselage, and the other passageways
of opposite aerodynamic character in the ailerons

in the two wings will be closed. - On closure of
both sets of passageways of one aileron, how-

ever, both sets of passageways in the other aileron
will likewise be closed. -

These valves are provided with diametric ports
13°, 12*, 11’ and 14’, which are preferably formed

with the same curvature as the passageways

through the ailerons, so that when the valve ports

-' 29 are turned to register with either the upwardly

and rearwardly curved passageways or the down-
wardly and forwardly curved passageways the
in the valve structure. o -
Referring to Fig. 2, the neutral or closed posi-:
‘tlon of the valves is with the ports substantially
vertical, in which position all of the passage-

curvature of these passageways will be preserved

. ways are closed. PFrom the neutral position a

clockwise rotation will bring the ports into reg-
Ister with the upwardly and rearwardly curved

passageways, and a counter-clockwise rotation -

~ with the downwardly and forwardly curved pas-

sageways, the latter being illustrated in the figure

~ referred to. In the aileron in wing 3 on the op--
‘@

Dosite side of the fuselage, correlated and re-
verse movement of the valves takes place, to wit,
from the neutral position counter-clockwise rota-

~~tion brings the ports of the valves into register

45

with the downwardly and forwardly curved pas-
sageways, and a clockwise rotation with the up-
wardly and rearwardly curved passageways. |
~ Any suitable mechanism may be employed for
operating the valves I3, 12, 11 and (4, just de-
scribed. I have schematically shown in Fig. 3 a
suitable operating structure. In this structure a
hand lever or control stick 6, positioned con-
venient to the aviator, is operatively connected
with rotatable rods 1T and 8 threugh suitable
mechanism. This mechanism may consist of a

rock shaft 25 for rocking a bar 26 rigidly con-

nected therewith and having its ends pivotally
connected with the lower ends of suitable rods

- 27 and 28, which have their other ends pivotally

' 60

connected with arms 29 and 30 which are similar-
ly mounted as crank arms on shafts 7 and 8 re-
spectively. In
that when the lever or control stick 6 is in one

o direction for rotating the rock shaft 28, the shafts

-ably mounted as,
‘the wing structure as lllustrated in Fig. 1, the
shaft 1 extending to the left and the shaft 8 to
the right from the lane

75 8 .

T and 8 also are rotated, but in opposite direc-

tions, one from the other; and when the control .

stick 6 is moved in the opposite direction, the

rotation of the shafts 7 and 8 will be reversed.
_The shafts 7 and 8 are intended to be suit-

for example, in the interior of

. R center of the plane and both
shafts terminating in the aileron structures cor-

- o | 2,077,072
opened. The illustration presented with the_ pas-

this constructiOn it will be evi'dent S and 34 of the aileron 4,

- valves are set so that

~ produced

be diret':tly cénnected,.the shaft 1 with one of

the valves in the alleron 4 and the shaft 8 with

one of the valves in the aileron §. The second
valve {1 from the rear of the plane is selected
for illustration of this direct connection. As

the mechanism is intended to be the same . for

both ailerons, further description may be con-

S

fined to the additional mechanism requisite for.

operating the valves in the aileron 4.

- The shaft T has rigidly mounted thereon. an
‘upwardly extending crank arm (8 which is piv-

otally connected with a horizontally disposed
connecting rod 9. Pivotally connected with the
connecting rod 9 and extending downwardly

‘therefrom are crank arms (5, 16 and 17 which

are of the same length and character as the

crank arm 8. The lower end of the crank arms
15, 16 and IT are respectively rigidly and oper~
- atively connected with the valves 13, 12 and 14.
‘This assures that when the rock shaft 1 is

rotated in either direction the valves 13, 12, 11
and 14 will be correspondingly rotated. o

By providing a like arrangement of control
parts from the shaft 8 through the connecting
rod {0 for the aileron 5, it will be apparent, by

reason of the reverse aciion of the crank arm |

26, that as the level or control stick 6 is Swung

from the neutral upright position to the right
(as viewed in Fig. 3), the valves in the aileron §
will be given a clockwise rotation, opening up

the upwardly and rearwardly curved passage-

10

20

25

ways 21, 23, 33 and 34, and those in aileron 4 -

‘8 counter-clockwise rotation, opening up the

downwardly and forwardly curved passageways

24, 22; 35 and 36; and that when the lever or

control stick 6 is moved from the neutral upright
position to the left (as viewed in Fig. 3) the
valves in the respective ailerons will be moved
to open the downwardly and forwardly curved
passageways of the alleron § and the upwardly
and rearwardly curved passageways of the aileron

4. Stops 3! and 32 are provided for the lever

or control stick 6 in such position as to arrest
the respective right and left hand movements of

‘the control stick in such position that when
~moved to the limits thus provided, the ports of
‘the valves will be in exact register with the pas-
‘sageways opened. - | | o

By constructing all of the passageways in the
manner above described, when any set of pas-

‘Sageways is open the forward walls thereof, that
15, the walls of the open passageways nearest the

leading edge of the wing, will act as curved blades
similar to the blades of a steam turbine, where-
by there will be produced g lift or downward
pressure according to which set of passageways

1S being used. For instance, if the valves are
S0 set that air will pass through the upwardly
- and rearwardly .curved passageways 21, 23, 33
there will be produced a

40

45

o0

60

lift on the left-hand side of the plane. If the

air will pass through the

downwardly and forwardly curved passageways |

24, 22, 35 and 36 of the afleron 4, there will be

8 downward pressure on the left-hand
side of the plane. The lift or downward pressure -

85

on the right-hand side of the plane, by reason

of the reverse action of

site to that on . the left-hand
Thus, with

the valves in the ailleron
9, all as above described, will be just the oppo-~-
side of the plane..
the invention hereinabove described,

70

means are provided for controlling and over- :

coming the rolling movement of the airplane,

 For example, assume that the plane -headed,’as--' |

in Fig. 1 is to be turned to the right and in mak-

(f
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ing the turn that the left side of the plane is
to be raised and the right side lowered in the
banking. In making such a turn the aviator
will open the upwardly and rearwardly curved
passageways 21, 23, 33 and 34 in the aileron &
and the downwardly and forwardly curved pas-
sageways 24, 22, 35 and 36 in the afleron 5 hy

manipulation of the lever or control stick 6 as
above set forth. The air currents passing

through the downwardly and forwardly curved
passageways 24, 22, 35 and 36 of the aileron 9

on the right side of the plane, by reason of the

downward curvature of the passageways produce
a downward pressure, and on emerging from the
tops of the passageways produce a drag while the
air currents passing through the upwardly and
rearwardly curved passageways in the aileron 4
on the left side of the plane produce added lift
and less drag. 'The resultant is a favorable yaw-
inge moment on the wing inside of the turn and
o favorable rolling moment on the wing outside
of the turn. | -

The prevention to a large extent of a plane
equipped with the ailerons hereof from going
into a spin is effected by a characteristic func-
tioning of the ailerons, in which the ailerons pos-
sess a marked advantage over the conventional
ailerons now in use, namely, the characteristic

that no matter what the angle of the plane is in.

flight, the ailerons are never blanketed but al-
ways function in the manner above set forth.
When their controlling means, for instance the
rotary valves as herein shown, are actuated to
open the passageways, currents of air will al-
ways pass therethrough and operate as above de-
scribed.

The ordinary cause of spinning is the blanket-
ing of the conventional aileron on the lower side
of the plane when the plane is banking in & turn.
When this occurs, the plane is thrown out of
control and develops a reverse spin. In utiliz-
ing the ailerons as above set forth in making a
turn, the aileron on the lower side of the plane
is never blanketed, regardless of the banking an-
gle, and by reason of this characteristic action,
spinning resulting as above set forth is pre-
vented. " |

As the lever or control stick 6 is designed to
actuate only the various valves, the power nec-
essary to move the lever is very small. By rea-
son of this fact, the action of the aillerons may
be easily controlled to secure the desired bal-
ancing or banking effect at any time. It will
he evident that the lever 6 and rods T and 8 and

55 associated parts could be of any desired struec-

6Ga
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ture, for instanee, the ordinary structure now In
common use, but they are connected up in such a
way that the valves will be rotated back and
forth whenever the controlling lever is properiy
moved. If desired, spring means could be used
to bring all the parts back to neutral position
whenever the lever 6 is released.

However, the essential feature is the aileron
structure itself wherein there is no movement of
vanes or flaps to secure a lift or downward pres-
sure, but, on the other hand, a shifting of air
control means to vary the movement of the air
through passageways which are curved in oppo-
site directions, which gives a turbine action for
producing either a lift or a downward pressure
in proportion to the velocity and amount of air
allowed to pass.

In the construction illustrated with the up-
wardly and rearwardly and downwardly and for-
wardly curved passageways intersecting in the

‘aileron surfaces.

3,077,072

manner shown, the forward and rearward open-
ings both on the top and on the bottom of the
aileron are individual to single passageways. If
desired, means may be provided acting to bridge
over these openings when their passageways are
closed and preserve the smooth contour of the
Such means as, for example,
sliding valves hereinafter referred to may be in-
terconnected with the aileron control mechanism
so as to be opened or closed respectively simul-
taneously with the opening or closing of the pas-
sageways which they cover. )

In the form of my invention illustrated in Figs.
4 to 7 inclusive, a slide valve is illustrated as a
means for opening and closing the passageways in
lieu of the rotary valve illustrated in Figs. 1, 2
and 3 hereof, and for simplicity of showing the
construction illustrated has been limited to two
pairs of intersecting or merging passageways for
each aileron. Thus comparing Figs. ¢ to 7 in-
clusive with Fig. 2, it will be observed that in the
second form of my invention illustrated, the
merging or intersecting passageways 21 and 22

 comprise the forward pair, and the merging or

intersecting passageways 33 and 36 comprise the

rearward pair, and passageways 24, 23, 35 and 34

being omitted. It should be distinctly under-
stood that the simplification in the numper of
passageways is not to be considered as limitative.

The aileron shown in cross-section in Figs. 4,
5 6 and 7 may be considered, as in the case of
that shown in Fig. 2, as the aileron in the left
wing viewed on the dot and dash line 2—2 of Fig.
1, it being understood that a similar aileron is to
he mounted in the right wing precisely as In the
case of the first form illustrated. It should fur-
ther be understood that the passageways of the
aileron illustrated in Figs. 4, 5, 6 and 7 are sub-

stantially identical with the similar passageways

of the aileron illustrated in Fig. 2, and for that
reason no further description thereof is deemed
necessary.

The opening and closing of the passageways 2t,
22. 33 and 36 in the form of my invention now
under consideration is effected by a slide valve
38 suitably mounted in the top of the aileron for
chordwise reciprocal movement at the inter-
section or merging of the passageways 21 and 22,
and 33 and 386, and carried between a lower guide
wall 39 and upper guide wall 40 which serve as
valve seats. The lower guide wall 39 is formed
in three sections, 81, 42 and 43, which comprise
the upper walls of the vane or blade structure to
the rear, across the center, and to the front of
the aileron at the top thereof. The upper guide
wall 40 is in line with the upper camber of the
wing and is in three sections, 44, 45 and 46 which
overlie respectively the sections 41, 42 and 43 of
the lower guide wall. The sections 14, 45 and 46
are spaced apart at the top at the intersections
or merging of the passageways comprising the
respective pairs thereof to permit an uninterrupt-
ed flow of the air stream coming either from the
upwardly and rearwardly curved passageways 21
and 33, or the downwardly and forwardly curved
passageways 22 and 36.

The slide valve 38 is made with two spanwise
slots 50 and 51 of cross-sectional dimension equal
to the cross-sectional opening at the top of the
respective passageways at their points of inter-
section or merging, and these slots 50 and 31 are
spaced apart the distance between the openings
at the top of the upwardly and rearwardly curved
passageways 21 and 33, which as is obvious equals
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the distance between the openings at the top of 75




EX 2 B

- the downwardly and forwardly curved passage-
ways 22 and 36. The result of this dimension-
ing and positioning of the slots 50 and 5 is,
therefore, such that when the slots lie immedi-

5 ately above the openings of the downwardly and
forwardly curved passageways 22 and 36 as
shown in Fig. 4, these passageways are open to
their full extent and the upwardly and rearward-

- ly curved passageways 21 and 33 are closed.

10 Conversely, when the slots 50 and 51 e immedi-
~ately above the openings of the upwardly and
- rearwardly curved passageways 21 and 33 as
-shown in Fig. 5, these passageways are open to

~ their full exteni; and the downwardly and for-
15 wardly curved passageways 22 and 36 are closed.
- The neutral position of the slide valve 38 in

- blanketing both pairs of passageways at the top
- may either be with the slide valve moved rear-

ward until the slots 50 and 61 lHe immediately

20 to the rear of the top openings of the down-
wardly and forwardly curved passageways 22

and 36, as illustrated in Fig. 6, or when the slots

60 and 51 lie immediately to the front of the top

openings of the upwardly and rearwardly curved

29 passageways 21 and 33, as shown in Fig. 7.
. These neutral positions, in which all of the pas-

Sageways are blanketed, are dependent on the

form and actuation of the mechanism employed
for effecting movement of the slide valves of the

30 two oppositely disposed ailerons on the left and
right sides of the fuselage forward and backward
in their respective valve seats.

It will obviously be understood that (preclsely'

as In the case of the first form of my invention

39 'illustrated in Figs. 1 to 3 inclusive) the aero-

dynamically opposed passageways in the two op-

positely disposed ailerons are to be simultaneous- -

- ly opened and closed, as shown for example in

Pigs. ¢ and 5. The actuating mechanism illus-
- 40 trated in Fig. 3 is adapted for use in controlling
- the movement of the slide valves 38 in the op-
positely disposed ailerons to this end and for

- blanketing all of the passageways, with the fol- .

lowing alteration: Connecting rods 9 and 10 and
45 the crank arms (9, 16 and I7 are omitted: the
rods 1 and 8 are moved slightly toward the front

of the wings and are suitably mounted in such
position that their outer ends extend respective-

ly into the downwardly depending vane or blada

50 structures lying between and bounding and de-

fining the downwardly and forwardly curved
passageways 22 and the upwardly and rearwardly
curved passageways 33 in the ailerons in the left
- and right wings, as illustrated respecting the
.55 rod T in Figs. 4 to 7 inclusive; and the crank

arms 18, bearing reference numeral {8’ in Figs.

4 to 7 Inclusive, are each to be provided with a
loose motion slot. 52 in which travels a pin 53

fixedly mounted in a downward extending lug

60 54 rigidly attached to the lower surface of the
- 8lide valve 88, the lower guide wall 39 being pro-

~ vided with a suitable aperture 55 through which
the lug 64 may travel fore and aft in accommo- |

- .. dating the extreme fore and aft positions of the

g5 slide valve. -The valve seat is provided at front

- and rear respectively with stops 60.and 6f which

limit the forward and rearward movement of the

- slide valve to its respective neutral or blanket-

ing positlons above defined and in so doing co-

70 operate with the stops 81 and 32 of the appa-
ratus shown' in Fig. 3.

While for simplicity of construction I have

indicated only\ 2 centrally depending lug 54 for

operation by a single crank arm (8’ for each aile-

78 Ton, obviously a plurality of the depending lugs

with like number of crank arms may, if desired,

be provided. In Fig. 8 I have indicated for each |

aileron two of the depending lugs 54 and two
cooperating crank arms I8’ mounted on their
respective shafts T and 8 for the ailerons mount-
ed respectlvely in left and right wings, the lugs
94 in each aileron being well toward the oppo-
site edges thereof to assure a smoothness and
regularity in the movement thereof. The follow-
ing description of the operation applies to the

slide valve structure whether provided in each

aileron with a single or with a plurality of de-

pending lugs, as will be apparent. |
The operation and control of the slide va.lves

38 by means of the mechanism illustrated in

Fig. 3, altered as just described, is for example

as follows: Assume as the initial or first posi-

tion that the slide valve in the aileron in the
left wing is at its rearmost blanketing position
as illustrated in Fig. 6, and that the slide valve
in the aileron in the right wing is in its fore-

‘most blanketing position as illustrated in Fig. 7.
The control stick 6 will then be in its lowest po-

sition toward the left or counter-clockwise with
its lower end abutting against the stop 31.
From this first position of the slide valves and

~control stick 6 a clockwise movement of the con-

trol stick will move forwardly the slide valve

in the aileron in the left wing and will move
- rearwardly the slide valve in the aileron in the

right wing opening the downwardly and for-
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wardly curved passageways 22 and 36 in the _

aileron in the left wing as illustrated in Fig, 4,
and opening the upwardly and rearwardly
curved passageways 2§ and 33 in the aileron in
the right wing as illustrated in Fig. 5, the other
passageways in both ailerons remaining closed.
This position of the slide valves-and control stick
may conveniently be termed the second position.

From this second position of the slide valves
and control stick 6 counterclockwise movement
of the control stick will close the opened aerody-
namically opposed passageways just recited and
will result in restoring the slide valves to their
original blanketing positions initially assumed.
But further clockwise movement of the control
stick 6 from the second position will move for-

- wardly the slide valve in the aileron in the left
- wing and will move rearwardly the slide valve in

the aileron in the right wing until the upwardly
and rearwardly curved passageways 21 and 338 in

~ the gaileron in the left wing are opened as illus-
trated in Fig. 5, and the downwardly and for-.

wardly curved passageways 22 and 36 in the ail-
eron in the right wing are opened as illustrated
in Fig. 4, the other passageways in both ailerons
remaining closed.. This position of the slide
valves and control stick may conveniently be

termed the third position.

From this third position of the slide valves and

' control stick 6 the pilot may, if desired, continue

the clockwise movement of the control stick to
move the slide valve in the aileron in the left side
of the wing forwardly into its front neutral
blanketing position as illustrated in Fig. 7, and

the slide valve in the aileron in the right side of

the wing rearwardly into its rear blanketing posi-

tion as illustrated in Fig. 6, in which case the

control stick will have gone to the limit of its
clockwise movement with its lower. extension
abutting against the stop 82. This position may
conveniently be termed the fourth position. Or

'on the other hand the pilot may, if desired, by

reverse movement of the control stick in counter-
clockwise direction to the limit of its movement,
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&

move the slide valves from their third position,
the slide valve in the aileron in the left side of the
wing rearwardly, and the slide valve in the aileron
in the right side of the wing forwardly, into their

5 neutral positions initially above assumed.
From the foregoing example, it should be ap-

parent that by proper movement of the control -

stick the pilot may move the slide valves from
any one of their four curve illustrative positions
10 into any other one of these illustrative positions
as desired. Purthermore, that the automatic
control of the ailerons first above referred to
now commonly employed in present day aircraft
may be employed in like manner to the control
15 of my slide valves 38 and the aileron operation
thereby. |
As the control of the ailerons in the second

form of my invention is thus similar to the con-

trol of the ailerons in the first form of my inven-

20 tion and as the functioning of the allerons of both
forms is identical, it is believed that no detailed
description of the general operation and func-
tioning of the second form is required, reier-
ence being given to the foregoing detailed de-

25 scription of the operation and functioning in the
first form.

The foregoing detailed description and illustra-
tions have been given for clearness of under-
standing and no undue limitation should be de-

30 duced therefrom, but the appended claims should
be construed as broadly as possible in view of the
prior art. |

What 1 claim is:

1. An aileron for airplanes, comprising suitably

35 mounted vanes or blades so disposed as to form
two aerodynamically opposing and intersecting
passageways extending through the wing from top
to bottom near the ocuter ends and hetween the
leading and trailing edges thereof, one of said

40 passageways being curved downwardly and for-
wardly and the other of said passageways being
curved upwardly and rearwardly, and a manually
controlled valve positioned at the intersection of
the passageways for shifting air currents from one

45 passageway to the other.

2. An aileron for airplanes, comprising suitably
mounted vanes or blades so disposed as to form

2,077,072

a plurality of aerodynamically opposing passage-
ways extending through the wing from top to
bottom near the outer ends and between the
leading and trailing edges thereof, said passage-
ways being arranged in pairs, the two passage-
ways in each pair being aerodynamically opposed
and intersecting, one of said passageways in each
pair being curved downwardly and forwardly and
the other of said passageways being curved up-
wardly and rearwardly, a valve positioned at the
intersection of the passageways of each pair for
shifting air currents from the passageway of one
aerodynamic character to the passageway of op-
posite aerodynamic eharacter, and manually con-
trolled means for operating the said valves in
unison whereby all of the passageways of one
character in the aileron are simultaneously closed
and all of the passageways of opposing character
are simultaneously opened.

3. In an airplane embodying a fuselage and &
wing structure mounted thereon and extending to
each side thereof, the combination with the wing
structure of ailerons mounted in the wing struc-
ture near the outer edges thereof, each aileron
consisting of suitably mounted curved wvanes or
blades so disposed as to form one or more pairs of
gerodynamically opposing curved passageways
extending through the wing structure from top to
bottom, one of said passageways in each pair be-
ing curved downwardly and forwardly and: the
other of said passageways being curved up-
wardly and rearwardly, the curvature of the
vanes or blades bounding and defining the pas-
sageways being such that the pressure air pass-
ing through the various passageways develops
internal forces therein, the forces developed in
the passageways curved upwardly and rearwardly
operating as a lift and the forces developed
in the passageways curved downwardly and for-
wardly operating as a drag, the passageways
of each pair intersecting, a valve arranged at the
intersection of each pair of passageways, and
means for moving said valves toc open and close
the respective passageways in reverse relation on
the opposite sides of the plane.

WILLIAM K. ROSE.
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