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(54) Aircraft wing with lift
augmentation

(57) An aircraft wing 10 with a lift
augmentation device comprising a
duct 12 extending longitudinally of the
wing, the duct having an outlet slit 14
directing diverted jet engine air
rearwardly across the top of the wing,

the slit outlet being coverable by a
retractable slat 15, the slat 15 when
extended above the wing 10 forming a
passage for the rearward flow of said
air, there being air laminar flow
inducing means 16 at the bottom of
the slat 15, the wing having a well 18
for receiving the said means 16 on
retraction of the slat.
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SPECIFICATION
Aircraft winglift augmentation device

65

This invention relates to an aircraft wing lift
augmentation device.

The objective of this invention is to improve on
the lift augmentation means for an aircraft wing,
which is simpler in construction and more reliable
and efficient than prior art devices.

More particularly, by means of the invention,
high velocity heated air from the aircraft jet
engines is diverted by known means into aircraft
wing ducts, paralle! to and near the leading edge
of the wing. Each duct is of spiral formation in
cross section with an outlet slit opening through
the top of the wing near and rearwardly of its
leading edge and directing a high velocity air
stream rearwardly over the high lift wing surface
and toward the trailing edge of the wing. A wing
slat covers the outlet slit when the latter is
inactive and lies flush against the wing and
conforms to the adjacent wing contour. The slatis
elevated by the action of the high velocity air
stream leaving the wing slit, and the slat directs
the air stream rearwardly across the dorsal surface
of the wing to materially augment the lift
capability of the wing. With properly chosen
dimensional parameters for the invention in
relation to the wing of a jet aircraft, the aircraft will
be able to take off at approximately fifty miles per
hour and land at a considerably lower speed.

The trailing edge portion of the elevatable slat
is fixedly attached to an underlying grid through
which the high velocity rearwardly moving air
stream flows, and this grid in cooperation with the
slat imparts laminar flow to the lift augmentation
air stream. When the slat is retracted, the grid
descends into a recess provided in the top of the
wing and the slat assumes a flush position on the
wing in covering relationship to the wing slit.
Within the wing, conventional hydraulic means is
provided to retract the slat and attached grid.

In order to make the invention clearly
understood, reference will now be made to the
accompanying drawings, which are given by way
of example and in which:—

Figure 1 is a partly schematic fragmentary
perspective view of an aircraft wing having the lift
augmentation means of the invention;

Figure 2 is a fragmentary vertical cross section
taken through the wing and lift augmentation
means with the latter in the inactive position;

Figure 3 is a view similar to Figure 2 showing
the lift augmentation means in the active position;
and

Figure 4 is a fragmentary vertical section taken
on line 4—4 of Figure 3.

Referring to the drawings in detail wherein like
numerals designate like parts, an aircraft wing 10
is shown somewhat schematically, and the wing
lift augmentation means 11 forming the subject
matter of this invention is applied to the wing, as
shown in the drawings. A preferably oval duct 12,
which is elongated fore and aft in cross section, is
fixedly mounted within the wing 10 near and
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rearwardly of the leading edge 13 of the aircraft
wing. Conventional structural elements, not
shown, are employed to position the duct 12
relative to the wing. The duct 12 extends for
substantially the entire length of the wing in
parallel relation to the leading edge 13. The duct
receives air diverted from the aircraft jet engines
by the use of known diverter means, not shown.
At its forward side, a comparatively narrow
arcuate outlet slit 14 leads from the top of the
duct 12 and opens through the top surface of the
wing 10 somewhat rearwardly of the leading edge
13. This wing slit 14 extends for the entire iength
of the wing and is coextensive with the duct 12. In
practice, the slit 14 may have a width of
approximately ‘our cantimetres, although this and
other dimensions will vary in accordance with the
size of the wing and aircraft.

As shown by the arrows in Figure 3, during the
operation of the invention, a high velocity stream
of heated air from the jet engines is emitted from
the slit 14 along the entire length of the slit and
flows rearwardly along the upper surface of the
wing to materially increase lift in conjunction with
the movement of the wing through atmospheric
air. The cross sectional shape of the duct 12 and
the arcuate slit 14 cause the air to flow from the
duct 12 in a spiral path, as shown by the arrows,
and to emerge from the slit 14 as a high velocity
uniform thickness layer of air.

A wing slat 15, matching the profile of the wing
10 adjacent to the duct and slit 14, is adapted
when in a retracted position, Figure 2, to lie flush
against the wing and cover the outlet of the slit
14. In this situation, the wing 10 functionsin a
conventional manner without the lift
augmentation provided by the invention. The rear
longitudinal edge portion of the slat 15 is fixedly
attached to the top of a rigid gridwork 16 or
member having a multiplicity of small fore-toaft
open and parallel rectangular channels 17 which
in practice on some manned aircraft may be about
one centimetre square. The grid member 16 may
-also measure approximately five centimetres in
the fore and aft direction, and again all of these
dimensions may vary with wing size and other
factors.

When the slat 15 is elevated with the grid
member 16, Figure 3, the high velocity sheet-like
stream of air coming from the slit 14 is caused to
flow rearwardly through the rectangular channels
17 of the gridwork and this produces a laminar
flow of air rearwardly across the top of the wing
with minimum turbulence and accentuates the lift
effect on the wing due to the high velocity air
stream. The presence of the slat above the outlet
of the slit 14 prevents the emitted air stream from
moving upwardly or forwardly and directs it
rearwardly through the gridwork 16. When fully
extended, Figure 3, the slat in practice is about
four centimetres above the upper wing surface.

When the slat 15 is retracted to lie flush
against the wing, Figure 2, the gridwork 16 which
is rectangular in cross section retracts into a well

18 formed in the top of the wing and coextensive
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with the gridwork. Under these circumstances, as rearwardly of the wing leading edge and having an
clearly shown in Figure 2, the wing 10 s outlet slit opening through the top of the wing for
conventional. directing air from the duct rearwardly across the

At slow take-off or landing, the airis divertedby 65 top of the wing, said duct being adapted to receive

5 state of the art means from the engines to the jet engine air diverted thereto, a slat adapted in a
wing duct 12 and the force of the high velocity air retracted position to cover the outlet of said slit
stream leaving the slit 14 impinges on the slat 15 and to lie flush on the wing and having
and automatically extends or elevates the slat and substantiaily the profile of the wing, said slat when
gridwork 16 to the operationally active position. 70 extended above the wing forming a passage

10 At this time, the high velocity air stream flowing between the slat and wing for the rearward flow of
rearwardly across the wing serves to augment a high velocity stream of air passing from the duct
wing lift and enables the aircraft to take off at a through said slit for augmenting wing lift, and
speed of only about fifty miles per hour or less and support and guidance means for said slat on said
to land at an even slower speed. When slow take- 75 wing adapted to retract the slat against the wing

15 off orlanding has been accompiished by means of in covering relation to said slit and allowing
the invention, the slat 15 is retracted to its flush extension of the slat flom the wing under
position against the wing, Figure 2, by a state of influence of said high velocity air stream coming
the art hydraulic actuator means 19 within the from said slit, said support and guidance means
wing and connected to the grid member 16, as 80 including a gridwork attached to the bottom of the

20 indicated. The conventional means 19 may slat rearwardly of said slit and having multiple fore
include retarder means to allow the siat 15 torise to aft grid passages for said high velocity air
smoothly from its retracted to its active use stream, said wing having a well formed in its top
position under the influence of the forced air parallel to said slit and coextensive with said
stream from the slit 14. The conventional 85 gridwork, whereby the gridwork can retract into

25 hydraulic means 19 may consist of a cylinder the well when the slat retracts against the top of
within a cylinder arrangement, with the upper the wing.
cylinder having perforations to allow smooth 2. An aircraft wing as claimed in claim 1,
extension of the slat 15. Other known types of wherein said support and guidance means for said
hydraulic or mechanical actuator means for the 90 slat further includes a linear actuator means within

30 slat may be employed. the wing connected with said gridwork to extend

The device does not preclude flow of ambient and retract the gridwork relative to the top of said
air across the dorsal wing surface beneath the slat, wing with said slat.
and in fact can be expected to augment such flow. 3. An aircraft wing as claimed in claim 2,

The device may be used in conjunction with 95 Wwherein said linear actuator means comprises

35 leading edge slats, or may itself be lengthened in a extensible and retractable hydraulic means.
forward direction to serve as a leading edge slat. 4. An aircraft wing as claimed in claim 1,

Slit 14 may be machined to increase in width wherein said multiple grid passages are open at
laterally to assure proportional distribution of their fore and aft ends and are of uniform size and
forced air over the wing surface, or alternately, 100 -rectangular shape and are arranged in right

40 duct 12 may be coupled to a second adjacent angular horizontal and vertical rows in said
"windkessel” duct, the second duct receiving the gridwork.
jet engine air and acting as a constant pressure 5. An aircraft wing having an internal duct
reservoir, passing the air to duct 12 by extending longitudinally of the wing near and
intermittent perforations between the two ducts. 105 rearwardly of the wing leading edge and having an

45 It can be seen that the invention is outlet slit opening through the top of the wing for
characterized by structural simplicity and directing air from the duct rearwardly across the
economy compared to other prior art proposals. It top of the wing, said duct being adapted to receive
is very effective in operation, safe and entirely jet engine air diverted thereto, a slat adapted in a
practical. It is applicable to jet aircraft of alitypes 110 retracted position to cover said outlet slit and to lie

50 including such craft as military fighter planes, and flush on the wing, said slat when extended above
large commercial airliners. the wing forming a passage between the slat and

It is to be understood that the form of the wing for the rearward flow of a high velocity
invention herewith shown and described is to be stream of air discharging through said slit for
taken as a preferred example of the same, and that 115 augmenting wing lift, an air laminar flow inducing

55 various changes in the shape, size and means on the bottom of said slat, said wing
arrangement of parts may be resorted to, without having a top recess adapted to receive said means
departing from the spirit of the invention or scope when said slat is retracted, and means on said
of the subjoined claims. wing coupled with said first-named means and

120 slat to retract them and allowing extension of the
CLAIMS slat and first-named means above the wing upper
60 1. An aireraft wing having an internal duct surface under the influence of said high velocity air

extending longitudinally of the wing near and

stream.
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