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ALIEN ‘PROPERTY TCUSTODIAN

: Lonls Bécherezu, Paris, France; veated in Lthe
Alien Property Custodian

- Applieation filed December 16; 1933

The present invention relates to vsriable cur-
. yature supporting surfaces [or.aircralts, of the
. kind of those including at least two €lementary
wings or wing portions, or again at least one wing
and.one; aileron, these two elements heing adapt-
£d, either, In normal flight, to be conjugated to-
gether so as to constitute a main wing, or under
lift-inerease .flying conditions, to be displaced or
pivoted with respect to each olher so as to im-
prove the lift, with a slot effect.

The invention is more especially, although not
exclusively concerned, among these supporting
surfaces, with those in which tlie movable ele-
. ments thereof are adapted to modify both the lift

and the lateral stability.

The chief object of the prescnt invention is 1o
provide a supporting surface of the type above
described which is has remarkable lifi increase
properties while ensuring, in normal flying con-
ditions, a lift to drag ratio as high as possible,
and eliminating any disturbance as might result
from the slot effect.

According to an essential feature of the pres-
ent invention, the supporiing surface includes at
least one slot arranged to form a fixed passage,
preferably as oblique as possible with respect to
the chaord of the wing section and I combine this
slot with the elements which constitute sald sup-
porting surface in such manner that the pivoting
of the movable elements can control the flow of
alr through the above mentioned passage.

According to another feature of the present
invention, which relates to supporting surfaces of
the kind above described which include wing ele-
ments or ailerons movable by pivoting, the pivot
axis 1s placed as close as possible to the ubper
side of the supporting surface, eventually at the
level of the upper side in question or even in the
thickness of the main wing section, the system
being arranged In such manner as to ensure, how-
ever, the correct flow of air through the slot or
slots, when the elements are pivoted so as to in-
crease the Ift.

According to still another feature of the pres-
ent invention, in supporting surfaces as above
referred to, and especially, In the ease of surfaces
including pivoting -elements, when the pivot axis
is. arranged as above explained, I provide means
for balancing the aerodynamic reactions on said

- wing elements or ailerons, when they are pivoted.

According to still another feature of the pres-
ent invention, in supporting surfaces of the kind
in question including, In a broad manmner, a slot

_ provided between wing elements, I provide, at the

-

under side .(or even the upper side), shutting

: means adapted-to restore the continuity of the

10

fore .and. aft section, under normal flying condi-
tions, and to open a passage, under lift increase
flying eonditions, these means preferably having
their movements <ombined with those of the
moYable wing elemeht.or elements, eventually in
such manner 2s to cooperate in ensuring the
balancing of the elements, according to the pre-
ceding feature,

ther features of the present invention will re-
sult from the following detailed. description of
some specific embodiments.thereof,

Preferred embodiments of the present inven-
tion will be hereinafter described, with relerence
to the accompanying drawings, given merely by
way of example, and in which:

Fig. 1 is a fore and aft section of a double
wing system according to the present invention,
the rear part forming a curvature modifying ele-
ment, angd also an allercn;

Fig."2 1s- a similar view corresponding to an-
other emhbodiment of the invention;

<Ptgs, 3, 4,5, 6 and T are simllar views corre-
sponding to other embodiments of the invention,
‘respeetively.

i The Invention relates to wing structures of the

- kind eonstituted, along at least some portions of
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the span thereof; by at least two wing elements
{-and 2 adapted to be pivoted with respect to
each other in such manner as to produce, by slot
effect, a lift increase. This arrangement is, for
instance, applied to the case in which the rear
wing element' 2 is further adapted to act as
aileron,

Concerning first the supporting surlace, con-
sidered as & whele, and also ‘the lateral control
means and lift increase control means associated

‘therewith, they are made in any suitable conven-

tdenal or other manner.

-+ As for the general section of the wing structure
thus constituted by the combination of wing ele-
ments' | and 2, I have found that it is advan-
tagenils to-have recourse to a thick wing section,
at deast-in the.center section of the wing (for in-

. stance a type 15 section of 256% relative thick-

ness) that Is ta say. thickness in comparison to
the length L of the wing section.

It.will be.advantageous to arrenge elements |
and 2 in such-manner that, under normal flying
condtions, they joln on the upper side, at e about
at two thirds of the length of the chord from the
leading edege of the wing structure. However,
it should be well understood that this condition

. end of said slot which corresponds to the wing 55..Is ot at all necessary according to the invention,
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Then, concerning the means for controlling the
relative plvoting of elements | and 2, and sup-
porting element or elements | to be fixed to the
body or fuselage of the aircraft, while elements 2
(formed for Instance by two parts located on
either side of the fuselage) are movable, these
means are arranged, according to conventlonal or
other systems, In such manner as to permit the
following results:

(a) elther of simultaneously lowering the two
elements 2 in question, for Increasing the 1ift, or

(5) of pivoting them respectively in two op-
posed directions In order to produce the lateral
control of the aircraft.

Therefore, each element 2 is capable of belng
pivoted either upwardly or downwardly from an
intermediate position corresponding to normal
flving.

Concerning now the means for obtalning the
slot effect, it is known that, up to the present time
it was heild sufficlent to provide a slot directly
between, on the one hand, the front element |
and, on the other hand, the rear element 2.
Such a solution did not permit, as a rule, of pro-
viding for the mean line of the slot the best pos-
sible conditions, and, further, the section of flow
could happen to be throttled, when increasing the
angle of relative rotation, by the displacement of
the nose of element 2.

According to an essential feature of the pres-
ent invention, the above mentioned means are
provided in such manner as to comply with the
following conditlons:

a. There is at least one slot, arranged in the
form of a passage of flxed section (that is to say
of a section uninfluenced by the relative pivoting
of the elements) on at least part of its length,
this passage being made of any suftable inclina-
tion, preferably as great as possible with respect
to the chord of the sectlons of the maln wing
(the inlet of the slot on the under side being as
close a5 possible to the first third from the front
of the fore and aft section of the main wing, or
being eventually located in this first third).

b. the section of fiow of the air at the outlet
(or even at the inlet) of this slot can be ad-
justed in accordance with the pivoting of the cor-
responding movable element 2.

For this purpose, for instance, this passage or
slot 17 1s arranged between, on the one hand,
the front element | and, on the other hand, in
Intermediate element 3, which is preferably fixed
in position, this last mentioned element being ar-
ranged In any suitable manner and combined In
such manner with the rear element 2 that it bears
in & substantially fluidtight manner against sald
rear element, for at least part of the pivoting of
said last mentioned element (although the inven-
tion would apply as well to the case in which a
portion of the air could pass between elements
3and 2).

On the underside of the front element I, this
intermediate element Is provided for Instance
(Figs, 1 to 3 and 5 to 7) with a sectlon be ar-
ranged in such manner, with respect to the out-
line of said under side that Is located opposite, as
to form a passage, of flxed or variable section
along its length, preferably, this sectlon be and
the corresponding outline above mentioned are
gsubstantially inclined with respect to the chord
of the main wing structure.

On the silde of the rear element 2, this interme-
diate element is of a section corresponding to
. the kind of displacements resulting from the rela-
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tive rotation of parts | and 2. It, as 1t will be here-
inafter supposed, this rotation takes place about
an axis 4, the last mentloned section will be, for
instance circular at de (Figs. 1 to 3) with the
center on sald axis 4, so that the front portion of
the upper side of element 2 can, in the course of
the rotation, slide along surface de.

This sliding displacement can take place be-
tween, on the one hand, this surface, and, on the
other hand, either another surface of the same
outline dle! (Fig. 1) carried by the front part of
the upper-side of movable element 2, or merely
the front nose of this element 2 (Fig. 3).

Besldes, 1t should be well understood that any
other arrangement within the scope of the Inven-
tion can be employed. For instance, as in Figs. 6
and 7, the infermediate element may merely in-
clude a bearing surface on which the under side
of the movable element comes to rest in stralght-
ened position. I might also, as in Fig. 5, combine
the respective arrangements of Figs. 1 and 6.

The provision of an intermediate element such
as 3 facilitates the adoption of another feature
of the invention, which consists in positioning the
pivoting axis 4 as close as possible to the under
side of the main wing section, or even at the level
of this underside or on the inside of the section
thereof. The advantage of such an arrangement
is that it reduces the projection formed under
the wing by parts such as arms 8, § for connecting
together elements | and 2 (Flgs. 1, 2 and 5) or
even it eliminates these parts (Figs. 3, 4, 6 and 7).

When use 1s made of arms §, 8 with a pivot 4
on the outside, It is of interest to arrange the
whole in such manner that arms § do not extend
through the rear element 2, as shown by Fig. 5.

Whatever be the arrangement that is chosen,
the whole is completed by means for regulatlng
or conirolling the flow of alr, through the slot
or passage, In accordance to the relative pivot-
ing of the rear element.

Such means may act either at the outlet of
the slot on the upper side of the outllne of
the general wing structure, as shown by Pigs. 1
and 6, or at the Inlet, on the underside of said
outline (Fig. 5}, or again both at the inlet and
the outlet, as shown by Figs. 2, 3 and 7. But
of course, these means might be of a different
nature and position.

Supposing first that it Is desired to control
the passage at fhe outlet thereof, at a. It will
suffice, as shown by Flg. 1, to provide, for In-
stance between the upper side of element 2 and
the nose d! ¢! of said element, a suitable notch
or recess, this notch or recess being such that,
when the rear element is pivoted downwardly,
in order to obtain lift Increase flying condltions,
as shown In dotted lines by Fig. 1, the sectlon
of flow hetween the trailing edge a of element
| and the surface of sald recess i tends to in-
crease.

On the contrary, 1t would be advantageous
to provide a fluidtight connection at @ for piv-
oting conditions intended to provide the lateral
control of the alrplane, at least when pivoting
the rear element upwardly. For instance, the
upper side of element 2 is glven a circuwlar out-
line fg, having its center at 4, which ensures
fluldtight contact from the normal flight con-
ditlons (solid line of Fig, 1) to the limit posl-
tion of upward rotation for lateral control (dash-
and-dot line of Flg. 1),

If it 1s desired to control the passage at the
inlet, at b. use will be made, for instance, of g
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flap such as 1 (Figs. 2, 3 and 5) the position
of which will be controlled, In accordance to
the angular position of element 2, through con-
necting means such as those those from 8 to
11, between, for instance, this flap and movable
element 2, or in any other suitable manner,
either mechanical or not.

Such flaps 1 permit, under normal flying
conditions, of fully restoring the continuity of
the underside outline of the general wing struc-
ture. They might eventually be utilized at the
outlet, at a, on the upper side.

I might also, still for the same purpose, pro-
vide, In the cover surface at the Inlet of the
slot, orifices I3 flitted with valves (4, which
would open automatically when turning the parts
into the lft increase posltion, as a consequence
of the suction existing at @, and therefore in
the slot.

Such an arrangement would make it possible
to ellminate the intermediate element 3 (Fig. 4)
and might be applied to all kinds of wing
structures,

Finally, the wings as above descrihed may
further include means for bhalancing the aero-
dynamic reactions with respect to axis 4, such
means being preferably arranged as it will be
hereinafter explained.

Whatever be the particular embodiment that
is chosen, I obtaln & device the operation of
which results sufficiently clearly from the above
explanations for making it unnecessary to enter
into further details. This device has, over the
existing devices many advantages, among which
the following may be cited:

The device has very remarkable aerodynamic
properties, that 1s to say the lift-to-drag ratio
is high under flying conditions and the lift is
very great when fiylng with the lift increase
means in the operative position

Furthermore, all the parts of the device are
simple and strong.

The lift can be further increase, if so desired.
by making use of upper side flaps 16 carrled by
the rear element.

The invention further includes the following
features, which can advantageously be combined
with those above described.

According to one of these features, I com-
bine, with the movable elements of the wings,
means adapted to coact with the slot for bal-
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ancing, at least partly, the aerodynamic efforts
which tend to create torques preventing or
opposing the rotation of the wing elements.

Such an arrahgement is particularly useful
when axis 4 is located close to the under side.
As a matter of fact, in this case, it will be
located ahead of the center of thrust of the
corresponding element 2, thus producing a couple
which opposes rotation of the elements.

In order to provide these means, It suffices,
as a rule, to expose to the aerodynamic actions
acting on the slot, sultable surfaces which are
conjugated in a suitable manner to elements 2.

If, in particular, use is made of flaps such
as T (Flgs. 2 and 3) it is advantageous to make
use of the torque resulting from the action of
sald suction on sald flap with respect to its axis
8, in order to balance the torque produced by
the aerodynamic forces and other forces which
act on element 2. It will suffice the calculate the
transmission from # to {1 In a sultable manner.

The axls itself may be positioned in such
manner as to be sultably eccentric with respect
to the center of thrust of the flap, so as to
Increase the balancing torque. A recess 16 will
ge provided in the wing for the houslng of sald

ap.

According to another embodiment, which is
shown by Figs. 6§ and 7, I provide compensating
surfaces of elements 2 themselves.

Each of these elements includes, for instance,
for this purpose, a kind of flap 18 at its front
pvart, and it is separated from sald flap by a
slot 22 arranged in such manner as to prolong
passage 17, when the parts of the device are
pivoted In such manner as to correspond to the
1ft Increase conditions,

It will be readily understood that, with such
an arrangement, the action of air through this
slot produces a force which exerts, with respect
to axis 4, a torque opposed to that created by
the aerodynamic actions on the under side of
element 2, when the element in question is piv-
oted. A complementary compensating force can
also be produced by the action of the suction
existing in a recess 19 provided in the wing
above flap 18 and acting on the upper side of
sald flap.

The fixation of this flap 18 to element 2 will
be obtained through any suitable means.

LOUIS BECHEREAU.




