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My invention relates to wings, and particularly
to means for obtaining lateral control with highly
cambered wings. When a wing is highly cam-
bered so that it can deflect the relative wind
through an angle of 90 degrees substantially no
further lift is available from further cambering
the wing (as by moving the aileron). Hence ro-
tation of the aileron through a still larger angle
is not an effective and satisfactory way in which
to obtain lateral control under such conditions.
It is possible however to secure a lift force by
emitting a jet of fluid with a substantially down-
ward direction. It is also possible to control the
jet in coordination with the aileron so that there
is a continuous functioning of lateral control as
the airplane passes from high to low speed or
vice versa.

Tt is therefore the principal object of the inven-
tion to provide for obtaining rolling moments
from a wing in a high lift attitude where the
relative wind is being deflected through a rela-
tively large angle,

Tt is a further object to accomplish this control
through the use of a jet discharge under properly
controlled conditions,

1t is a still further object to provide an aileron
mechanism to control the jet mass.

1 accomplish the above objects by the means
illustrated in the accompanying drawings in
which—

Fig. 1 is a top plan view of the wing;

Fig. 2 is a section along the line 2—2 of Fig. 1;

Fig. 3 is the same section as Fig. 2 with the
flaps down;

Fig. 4 is a fragmentary detail of the flap mech- »

anism; and

Fig. 5 is a bottom fragmentary view of the flap
mechanism,

Referring to the drawing which discloses a pre-
ferred embodiment of my invention, the wing is
shown generally at , it being understood that
the construction of the opposite wing is similar.
The wing is composed of the main body la and
the control flaps 2 and 3, arranged in tandem.
The flaps are pivotally connected to each other
providing for adjustment thereof from the raised
high speed position shown in Fig. 2 to the lowered
high lift position shown in Fig. 3. As shown flaps
are formed with generously eurved upper sur-
faces of longer radius of curvature than the
thickness of the adjacent portion of the wing, so
that in the high lift position a smooth upper
curved surface will be obtained, giving a wing
with a highly cambered airfoil section,

Outwardly of the respective flaps 3 on opposite
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wings are located the ailerons 4, each aileron be-
ing arranged in tandem with ifs corresponding
flap element 2. The ailerons are formed similarly
to the flaps, but are arranged through the usual
controls to be actuated in opposite directions on
the opposite wings, while flaps 2 and 3 are ar-
ranged to be operated in the same direction.

Flap 2 has the slot § formed adjacent the for-
‘ward or nose portion thereof while flap 3 and
aileron 4 each have a slot § located adjacent the
nose thereof and a second slot T located adja-
cent, the trailing end thereof. Each of such slots
extends over the major portion of the upper sur-
face of the wing span and preferably over sub-
stantially the entire extent thereof as shown in
Fig, 1.

A horizontal fixed wall If is provided in the
interior of the wing forming an upper passage
through which air may flow, A power driven
blower 8 is suitably located with its intake in com-
munication with the upper passage above wall
i0, and provides for inducting air through each
of slots 5, § and 1, thereby providing for ener-
gizing the boundary layer on the upper wing sur-
face over the area in advance of the respective
slots. The slots 5 and 6 may if desired be so lo-
cated that in the raised position of the flaps, the
effectiveness thereof is reduced, or eliminated by
being entirely enclosed within the trailing ends
of the wing portions immediately in advance
thereof; or these slots as well as slot T may re-
main effective in all relative positions of the
wing and flaps.

To maintain the passage above wall 10 during
the movement and in the deflected position of
the flaps, a flexible wall 10a is provided sub-
stantially coextensive with the flap 2, and is se-
cured at its forward and rearward edges respec-
tively with the corresponding non-flexible walls:
{5 of the wing main body, and the rearmost flap
portion. In this way the flaps may be moved
relative fo each other and to the main body while
providing a continuous upper passage for the flow
of the inducted air. A rod 10b supported from
the lower wall of flap 2 engages the under side
of flexible wall 10a, and extends spanwise sub-
stantially centrally thereof to provide support
therefor.

The air discharged from the blower is directed
either directly or indirectly to a passage 9 on the
leading edge of the wing defined by wall 8a¢. This
passage is defined over the inner portion of the
wing by a wall 9a which is coextensive with the
vertical extent of the passage, thereby effectively
segregating the discharge passage from the sue-
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tion passage through which the air is drawn into
the blower. At the outer portion of the wing, i. e.
that portion having the aileron 4 and compris-
ing in the form shown approximately the outer
third of the wing, wall 9a extends downward only
to laterally extending wall 10, forming a con-
tinuation of the discharge passage 9 in the lower
portion of the wing. A chordwise wall 9b extend-
ing from wall {0 downward to the lower side of
this continuation of the passage 9 encloses such
passage and separates the same from the path
taken by the inducted air. In this area, the
flap 2 on its lower surface is formed with a hinged
auxiliary flap 13 which extends rearwardly into
overlapping relation with the lower surface of
aileron 4. The aileron carries a cam plate 12
on its lower surface having grooves or slots 15
therein of predetermined configuration. Auxil-
iary flap 13 carries pin 14 which have sliding en-
gagement in slots 15 to thereby control the angu-
lar relation between the flap and the lower sur-
face of the flap, providing a greater or lesser de-
gree of opening {1 through which the flow of air
from lower passage 9 is discharged. ‘

When the aileron is moved down by the pilot,
the slot 11 is opened. The cam slot 15 is given
such a shape that, as the flaps are lowered, the
width of slot il is increased slowly at first and
then more rapidly as the aileron approaches its
extreme down position, the maximum change in
the opening occurring with the flaps in the fully
lowered position., Hence with the flaps 2, 3 and
4 depressed, a small additional displacement of
the aileron gives a relatively large change in the
size of the slot {1, The greater mass of air then
discharged gives a high rolling force which is
efiective in a direction favorable to the control
developed by the aileron itself.

All the flaps including the aileron are depressed
to the high lift position shown in Fig. 3 and the
aileron is moved either way from this initially
depressed position to give lateral control. A
movement opens the slot {1 quickly and an up
movement reduces the slot width. Thus even
with the flaps fully depressed and with the wing
having such high camber as to deflect the rela-
tive wind through an angle of substantially 90°,
a lift force is developed and readily controlled
to provide the desired lateral control. The force
of the jet discharge from slot Il is under con-
tinuous control through the positioning of the
ailerons, and a control force is thus developed
by reason of the downward direction of the dis-
charge which gives a rolling moment in the proper
sense coordinated with the positions of the re-
spective ailerons.

It will now be clear that I have described an
effective means of obtaining lateral control for a
wing operating near its maximum lift coefficient,
this means comprising a slot in the lower sur-
face and means to govern the quantity of air to
be discharged from the slot. The discharged air
passes from the blower along a passage forward
of one of the spars and rearward under the spar
to the slot in the lower surface.

While the forms of apparatus herein described
constitute preferred embodiments of the inven-
tion, it is to be understood that the invention is
not limited to these precise forms of apparatus,
and that changes may be made therein without
departing from the secope of the invention which
is defined in the appended claims.

What is claimed is:

1. In combination in an aireraft, a wing main
body, an aileron and a lift flap, means to support
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said body, flap and aileron in variable relation to
form a wing, means to depress said fiap and ailer-
on through large angles to provide highly cam-
bered airfoil sections, means defining a discharge
slot in the wing lower surface, a blower in com-
munication with said discharge slot to discharge
a flow outwardly therethrough, the walls of said
slot being formed to direct a slot discharge flow
of air downward substantially normal to the said
body in the depressed position of said aileron,
and means operable coincidentally with the down-
ward displacement of said aileron to increase the
mass of air discharged from said dischiarge slot to
produce an increase in rolling force.

2. In combination in an aircraft, a wing main
body, an aileron and a lift flap, means to sup-
port said body, flap and aileron in variable rela-
tion to form a wing, means to depress said flap
and aileron through large angles to provide
highly cambered airfoil sections, a lower surface
flap spaced from said aileron and forming there-
between a discharge slot, a blower having its
discharge in communication with said discharge
slot to cause an outward flow therethrough, means
for adjustably supporting said lower surface flap
at one chordwise end on the wing portion ahead
of the aileron, and means supporting the other
end of said lower surface flap from said aileron
providing for control of said discharge slot in
accordance with the position of said aileron.

3. In combination in an aircraft, a wing main
body, an aileron and a lift flap, means to support
said body, flap and aileron in variable relation
to form a wing, means to depress said fap and
aileron through large angles to provide higily
cambered airfoil sections, a lower surface flap
spaced from said aileron and forming therepbe-
tween a discharge slot, a blower having its dis-
charge in communication with said discharge slot
to cause an outward flow therethrough, meahs
for adjustably supporting said lower surface flap
at one chordwise end on the wing portion ahead
of the aileron, means supporting the other end
of said lower surface flap from said aileron pro-
viding for control of said discharge slot in ac-
cordance with the position of said aileron, and
means providing for enlarging said discharge siot
at an increasing rate as the aileron is moved to-
ward its depressed position.

4. In combination in an aircraft, a wing main
body, an aileron and a lift flap, means to support

- said body, flap and aileron in variable relation to
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form a wing on each side of the aircraft, means
to depress the said flaps of opposite wings co-
incidentally through large angles to Dprovide
highly cambered airfoil sections for the wing,
means to rotate the opposite ailerons differen-
tially to either side of said highly cambered posi-
tion, each said wing having a lower surface slot,
power driven blower means within the aircraft
having a discharge in communication with said
lower slots to cause an outward flow therethrough,
and means to control the discharge slot flows
differentially in coordination with the rotation
of the ailerons so that the slot at the down
aileron receives the greater flow of air to produce
a jet reaction rolling force.

5. In combination in an alrcra,ft wings on op-
posite sides of the aircraft, means for modifying
the wing contour of opposite wings to develop
rolling control of the aircraft over a predeter-
mined range through selective change of lift of
said opposite wings, each said wing having g dis-
charge slot in its lower surface leading from the
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wing interior, said slots in a modified contour of
the wing opening downwardly and developing &
substantial jet reaction component in the direc-
tion normal to the forward portion of said wing,
a blower within the aircraft in communication
with said slots to discharge a flow outward and
downward relative to the forward portion of said
wing to develop said jet reaction component pro-
ducing a rolling moment effective independently
and beyond the effective range of said modifying
means, and means to control the jet volume dis-
charged from said slots differentially with re-
spect to the slots of opposite wings to control said
jet reaction-produced rolling moments.

6. In combination in an aircraft, a wing main
body, an aileron and a lift flap, means to support
said body, flap and aileron in variable relation
providing for adjustment from a raised high
speed position to a depressed high lift position,
said wing having an inlet slot in its upper sur-
face in communication with the wing interior,
a blower means having its inlet in communica-
tion with said inlet slot to induce an inward flow
into said wing, means to depress said flap and
aileron through large angles to provide highly
cambered airfoil sections, a lower surface flap
spaced from said aileron and forming therebe-
tween a discharge slot in communication with
the discharge of said blower means, and means
to control the opening from said discharge slot
coincidentally with the position of said aileron
providing for increase in said slot opening and
the mass of the jet discharge therethrough in re~
sponse to a lowered position of said aileron.

7. In combination in an aircraft, 2 wing main
body, an aileron and a lift flap, means to support
said body, flap and aileron in variable relation
providing for adjustment from a raised hizh
speed position to a depressed high lift position,
said wing having an inlet slot in its upper sur-
face in communication with the wing interior,
a blower means having its inlet in communica~
tion with said inlet slot to induce an inward flow
into said wing, means to depress said flap and
aileron through large angles to provide highly
cambered airfoil sections, a lower surface flap
spaced from said aileron and forming therebe-
tween a discharge slot in communication with
the discharge of said blower means, and means
for rapidly increasing the opening of said dis-
charge slot to provide for increased jet reaction
from the mass of air discharged therefrom as the
aileron is moved substantially into its depressed
position.

8. In combination in an aircraft, wings on op-
posite sides of the aircraft each having a wing
main body, a lift flap and an aileron, means for
adjustably supporting said lift flap and aileron
from said wing main body, each said wing having
an inlet slot in its upper surface in communica~
tion with the wing interior, power driven blower
means within the aircraft having an inlet in
communication with said inlet slot to induce an
inward flow into said wing, means to depress
the lift flaps on opposite wings coincidentally
through large angles to provide highly cambered

10

20

25

30

35

40

45

50

55

85

6

airfoil sections for the wings adapted to deflect
the relative wind through angles up to substan-
tially 90°, means to rotate opposite ailerons dif-
ferentially to either side of said highly cambered
position, each said wing having a lower surface
slot in communication with the discharge of said
blower, and means to control the discharge slot
flows differentially in coordination with the rota-
tion of the ailerons so that the slot at the down
aileron receives the greater flow of air to produce
3 jet reaction rolling force.

9. In combination, a wing main body, a flap
supported in variable relation thereto to form a
wing, means forming an induction slot in said
wing, means forming a discharge slot in said
wing in spaced relation to said induction slot, &
blower in said wing, inlet duct means spaced
from the leading edge of said wing establishing
communication between said induction slot and
the inlet side of said blower, and additional duct
means extending along the span of said wing
forwardly of said inlet duct means and having
a rearwardly extending part laterally spaced
from said inlet duct means and establishing com-
munication between the discharge of said blower
and said discharge slot.

10. In combination, a wing main body, a flap
supported in variable relation thereto to form a
wing, means forming an induction slot in said
wing extending spanwise thereof, means forming
a discharge slot in said wing extending spanwise
and located in the laterally outward portion of
the wing span, a blower, inlet means spaced from
the leading edge of said wing establishing com-~
munication between said induction slot and the
inlet side of said blower, and additional duct
means extending along the span of said wing
forwardly of said inlet duct means and having
a rearwardly extending part laterally spaced from
said inlet duct means and located outwardly of
said wing for establishing communication be-
tween the discharge of said blower and said dis-
charge slot.

EDWARD A. STALKER.
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