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physical characteristics relating to the embodiments dis-
closed herein are not to be considered as limiting, unless the
claims expressly state otherwise.

With reference to FIG. 1, an aircraft 1 includes a fuselage
2, wings 3, a vertical stabilizer 4, and horizontal stabilizers
5. The aircraft 1 also includes a propulsion system such as
turbo fan engines 6, propellers (not shown), or other suitable
propulsion system.

The aircraft 1 also includes a pair of main landing gear
assemblies 10 and a nose gear assembly 12. Main landing
gear assemblies 10 retract into cavities 14 when in a stowed
or retracted configuration, and nose gear 20 retracts into a
cavity 18 when in a stowed or retracted configuration. The
cavities 14 and 18 are covered by doors 16 and 20, respec-
tively, in a known manner when the landing gear is retracted
to a stowed configuration. It will be understood that the
noise reducing stretchable membrane or mesh of the present
invention may be utilized with a wide variety of aircraft
having deployable landing gear, and the present invention is
therefore not limited to the specific landing gear and aircraft
configuration shown in FIG. 1.

With further reference to FIGS. 2 and 3, when the landing
gear 10 is in a deployed configuration, a membrane 25
extends across opening 26 of cavity 14. A membrane 25 may
also extend across the opening of cavity 18 of nose landing
gear 12. However, for purposes of the present application,
only the membrane 25 at one of the main landing gear
assemblies 10 will be described in detail. As discussed in
more detail below, the membrane 25 may comprise a stretch-
able mesh material having homogenous mesh spacing.

In the illustrated example, aircraft structure 8 comprises a
wing 3 having a skin structure 23 (FIG. 4) having a lower
surface 22. The lower surface 22 intersects an inner surface
28 (see also FIGS. 4 and 5) of cavity 14 to form a peripheral
edge 30 extending around opening 26 of cavity 14. The
peripheral edge 30 includes a leading edge portion 32, a
trailing edge portion 38, and spaced apart side edge portions
34 and 36 that extend between the leading and trailing edge
portions 32 and 38. Although the shape of the peripheral
edge 30 will depend on the type of aircraft, the peripheral
edge 30 will generally include a leading edge portion 32 and
other edge portions that are spaced apart from the leading
edge portion to form an opening 26 to a cavity 14.

With further reference to FIG. 4, when, landing gear 10 is
in a deployed configuration, a portion 40 of landing gear 10,
including tires 42, is disposed outside of cavity 14, and doors
16 and 16 A are in an open configuration. A powered actuator
44 provides for movement of the landing gear assembly 10
from the deployed configuration of FIG. 4 to the stowed
configuration of FIG. 5. It will be understood that the
landing gear assembly 10 may be substantially the same as
known designs.

Referring again to FIG. 4, when the landing gear assem-
bly 10 is in the deployed configuration, the membrane or
mesh 25 extends across the opening 26 of cavity 14. The
outer edge portion 46 of membrane 25 is secured to the
aircraft structure 8 directly adjacent to the peripheral edge
30 of cavity 14. With further reference to FIG. 6, skin
structure 23 forms a lip or flange 21 at peripheral edge 30 of
cavity 14. Membrane 25 is secured to inner surface 24 of
flange 21 utilizing a connector 50 or other suitable arrange-
ment such that the outer surface 48 of membrane 25 is
preferably flush or approximately flush with outer surface 22
of skin structure 23 forming flange 62.

The mesh 25 may be operably connected to the landing
gear assembly 10 by a guide/support assembly 52 that
moves the membrane 25 inwardly when the landing gear
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assembly 10 is in the stowed configuration (FIG. 5). Support
assembly 52 is configured to move/support membrane 25 to
ensure that membrane 25 does not become entangled on
landing gear 10 and/or aircraft structure 8. The support
assembly 52 may comprise a plurality of links 54 A-54D that
are pivotally interconnected to one another and/or to landing
gear assembly 10 and/or to aircraft structure 8 at a plurality
of connection points 56A-56D. The membrane or mesh 25
may be secured to the support assembly 52 by hooks or other
connectors 58A and 58B. The support assembly 52 is shown
in schematic form in FIGS. 4 and 5, and it will be understood
that the support assembly 52 may comprise various links,
slides, and other components that are operably intercon-
nected to one another and/or to landing gear 10 and/or
aircraft structure 8 as required for a particular application.
The support assembly 52 ensures that the membrane 25
moves to a stowed configuration (FIG. 5) without becoming
entangled or otherwise damaged due to contact with landing
gear assembly 10 and/or portions of aircraft structure 8. In
the stowed configuration (FIG. 5) the membrane 25 is
preferably relaxed/loose. Alternatively, the membrane 25
may be stretched/tensioned a very small amount when
stowed (FIG. 5) relative to the fully tensioned condition the
membrane 25 is in when the landing gear 10 is deployed
(FIG. 4). The support assembly 52 may be configured as
required for a particular application to provide a relaxed
stowed configuration and tensioned deployed configuration
of membrane 25.

With reference to FIG. 6, edge portion 46 of membrane 25
is secured to lip 21 of skin structure 23 of aircraft structure
8 utilizing a connector 50. In the illustrated example, the
connector 50 comprises an elongated strip 62 of lightweight
material such as aluminum that is secured to the inner
surface 24 of lip 21 utilizing a plurality of mechanical
fasteners 60. The elongated strip 62 may include hooks (not
shown) or other suitable connectors to attach the membrane
25 to strip 62. The membrane 25 is preferably secured to the
entire peripheral edge 30 at opening 26 to cavity 14 or to at
least a substantial portion of the peripheral edge 30 such that
the membrane 25 extends across most of the opening 26 of
cavity 14. However, depending upon the configuration of the
landing gear 10, cavity 14, and aircraft structure 8, in some
cases it may not be possible to secure the entire edge portion
46 of membrane 25 to the aircraft structure 8. Nevertheless,
edge portion 46 of membrane 25 is preferably secured to
peripheral edge 30 along at least a substantial portion of the
leading edge 32 (FIGS. 2 and 3).

The membrane 25 is preferably stretched when landing
gear 10 is deployed (FIG. 4) to improve the performance of
the membrane 25 with respect to noise reduction and to
ensure that the membrane 25 does not experience excessive
movement in use. The amount of stretching will vary
depending upon the type of membrane 25 utilized and the
requirements of a particular application. In general, mem-
brane 25 is stretched an amount that is sufficient to keep the
membrane 25 relatively firm as unsteady airflow passes over
opening 26 of cavity 14 in flight. However, membrane 25 is
preferably not stretched when landing gear 10 is stowed
(FIG. 5) to ensure that the membrane 25 is not damaged.

With further reference to FIG. 7, membrane 25 may
comprise a woven mesh material 64 having a plurality of
first strands 66 that extend transverse to second strands 68 to
form a plurality of openings 70. The strands 66 have a mesh
spacing “L.1”, and strands 68 have a mesh spacing “1.2”. The
mesh spacings [.1 and [.2 may be equal to one another, and
the strands 66 may be orthogonal to the strands 68 such that
openings 70 have a generally square shape. If the mesh
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