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DECOMPRESSION PANEL FOR USE IN AN AIRCRAFT

BACKGROUND

The field of the present disclosure relates generally to aircraft assemblies and,
more specifically, to decompression panels for use in aircraft assemblies.

At least some known aircraft include several openings defined between a
passenger compartment and adjacent compartments of an aircraft cabin. Such known
openings serve a dual purpose. During normal operation, the openings define an air
flow path that enables conditioned air to be circulated through the aircraft cabin. During
a decompression event, the openings allow large quantities of air to flow therethrough to

facilitate equalizing the pressure within the aircraft cabin.

In at least some known aircraft, the openings are covered with several panels
including a grille and/or louvers. At least one known method of installing the panels in
the aircraft cabin includes shingling the panels together. However, such method does
not provide positive retention between adjacent panels nor positive retention between
panels and interfacing airplane components. Without positive retention, passengers
may deflect panel surfaces to access areas behind the panel. Moreover, the panels

may migrate during flight and expose gaps in the cabin.

Another method of installing the panels includes using a spring-type clip that
mates with a hook feature on an adjacent panel. The clip retains only a center portion
of the panel, leaving much of the panel edge unsecured. Adhesive tape and/or security
fasteners have also been employed to attach adjacent panels. However, in addition to
being unsightly and detracting from the in-cabin experience of the passengers, such

methods may be expensive and time consuming to implement and maintain.
BRIEF DESCRIPTION

In one aspect, a decompression panel for use in an aircraft is provided. The
decompression panel includes a body portion having a first end and a second end
opposing the first end. The decompression panel also includes a tab extending along
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the first end and a flange coupled to the body portion. The flange defines a slot adjacent

the second end.

In another aspect, an aircraft is provided. The aircraft includes a side wall, a floor
panel, and a decompression panel coupled between the side wall and the floor panel.
The decompression panel includes a body portion including a first end and an opposing
second end. The decompression panel also includes a tab that extends along the first
end and a flange that extends from the body portion, wherein the flange defines a slot

adjacent the second end.

In yet another aspect, a method of forming a decompression panel for an aircraft
is provided. The decompression panel includes a body portion having a first end and an
opposing second end. The method includes forming a tab that extends along the first
end and forming a flange that extends from the body portion. A slot is defined adjacent

the second end, wherein the slot is at least partially formed by the flange.
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a flow diagram of an exemplary aircraft production and service
methodology.

FIG. 2 is a block diagram of an exemplary aircraft.
FIG. 3 is a perspective sectional view of an exemplary aircraft cabin.

FIG. 4 is a backside view of an exemplary decompression panel that may be

used in the aircraft cabin shown in FIG. 3.

FIG. 5 is an enlarged top view of a portion of the decompression panel shown in
FIG. 4 including a tab.

FIG. 6 is an enlarged top view of a portion of the decompression panel shown in
FIG. 4 including a flange.

FIG. 7 is a perspective view of the decompression panel shown in FIG. 6

engaged with a second decompression panel.

2
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FIG. 8 is a schematic flow diagram of a method of forming the decompression

panel shown in FIG. 6.
DETAILED DESCRIPTION

The implementations described herein relate to a decompression panel for use in
an aircraft assembly. More specifically, the decompression panel includes a recessed
tab extending along a first side of the panel and a flange defining a slot near a second
edge of the panel. The slot is configured to receive a tab of an adjacent decompression
panel to form a secure coupling. The tab is arcuate such that the decompression panel
maintains sufficient flexibility to slightly rotate for installation. Moreover, the coupling of
the tab within the slot restricts access to an area behind the decompression panel by

securing the upper and lower portions of the edges of the decompression panel.

Referring to the drawings, implementations of the disclosure may be described in
the context of an aircraft manufacturing and service method 100 (shown in FIG. 1) and
via an aircraft 102 (shown in FIG. 2). During pre-production, including specification and
design 104 data of aircraft 102 may be used during the manufacturing process and
other materials associated with the airframe may be procured 106. During production,
component and subassembly manufacturing 108 and system integration 110 of aircraft
102 occurs, prior to aircraft 102 entering its certification and delivery process 112. Upon
successful satisfaction and completion of airframe certification, aircraft 102 may be
placed in service 114. While in service by a customer, aircraft 102 is scheduled for
periodic, routine, and scheduled maintenance and service 116, including any
modification, reconfiguration, and/or refurbishment, for example. In alternative
implementations, manufacturing and service method 100 may be implemented via

vehicles other than an aircraft.

Each portion and process associated with aircraft manufacturing and/or service
100 may be performed or completed by a system integrator, a third party, and/or an
operator (e.g., a customer). For the purposes of this description, a system integrator
may include without limitation any number of aircraft manufacturers and major-system

subcontractors; a third party may include without limitation any number of venders,
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subcontractors, and suppliers; and an operator may be an airline, leasing company,

military entity, service organization, and so on.

As shown in FIG. 2, aircraft 102 produced via method 100 may include an
airframe 118 having a plurality of systems 120 and an interior 122. Examples of high-
level systems 120 include one or more of a propulsion system 124, an electrical system
126, a hydraulic system 128, and/or an environmental system 130. Any number of
other systems may be included.

Apparatus and methods embodied herein may be employed during any one or
more of the stages of method 100. For example, components or subassemblies
corresponding to component production process 108 may be fabricated or
manufactured in a manner similar to components or subassemblies produced while
aircraft 102 is in service. Also, one or more apparatus implementations, method
implementations, or a combination thereof may be utilized during the production stages
108 and 110, for example, by substantially expediting assembly of, and/or reducing the
cost of assembly of aircraft 102. Similarly, one or more of apparatus implementations,
method implementations, or a combination thereof may be utilized while aircraft 102 is
being serviced or maintained, for example, during scheduled maintenance and service
116.

As used herein, the term “aircraft” may include, but is not limited to only
including, airplanes, unmanned aerial vehicles (UAVSs), gliders, helicopters, and/or any
other object that travels through airspace. Further, in an alternative implementation, the
aircraft manufacturing and service method described herein may be used in any

manufacturing and/or service operation.

FIG. 3 is a perspective sectional view of an exemplary aircraft cabin 200 that may
be used in aircraft 102. In the exemplary implementation, aircraft cabin 200 includes a
side wall 202, a floor panel 204, and decompression panels 206 coupled therebetween
that at least partially define an interior 208 of aircraft cabin 200. Side wall 202 also
includes a window opening 210 defined therein. In operation, decompression panels
206 facilitate circulating conditioned air through aircraft cabin 200 and/or facilitate
equalizing the pressure in aircraft cabin 200 during a decompression event.

4
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FIG. 4 is a rear view of decompression panel 206 that may be used in aircraft
cabin 200. FIG. 5 is an enlarged top view of a portion of decompression panel 206
including a tab 218. FIG. 6 is an enlarged top view of a portion of decompression panel
206 including a flange 220. FIG. 7 is a perspective view of decompression panel 206

engaged with a second decompression panel.

In the exemplary implementation, decompression panel 206 includes a body
portion 212 having a first end 214 and a second end 216. Decompression panel 206
also includes a tab 218 that extends along first end 214 and a flange 220 that extends

from body portion 212 adjacent second end 216 to define a slot 222.

Decompression panel 206 may be fabricated from any suitable material.
Exemplary materials include, but are not limited to, thermoplastic polymeric materials.
As such, decompression panel 206 may be fabricated in a single die injection molding

process.

In the exemplary implementation, tab 218 extends an entire height H; of first end
214 such that tab 218 includes a height that is substantially similar to height H; of first
end 214. Tab 218 has an arcuate shape, curving outwardly to accommodate for build
variations and to enable engagement and/or disengagement of decompression panel
206 with a second, adjacent decompression panel 250 that is configured similarly to
decompression panel 206. More specifically, the curved mating edge of tab 218
provides allowance for variations and differences, in what is primarily the vertically
oriented direction of angular alignment along height H{, among adjacent decompression
panels 206. Furthermore, tab 218 includes a tapered cross section such that a
thickness T of tab 218 decreases at an angle © along a length L. The arcuate shape of
tab 218, along with the tapered cross section, provides first end 214 with sufficient
flexibility such that it can be slightly rotated and removed from slot 222. Tab 218 is
recessed such that when decompression panel 206 is coupled to an adjacent second
decompression panel 250, recessed first end 214 of decompression panel 206 slides
behind second decompression panel 250 so as to not be visible from within interior 208
of aircraft cabin 200 (shown in FIG. 3).
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In the exemplary implementation, flange 220 has a height H, and extends at
least one-half of a height Hs of second end 216. Furthermore, flange 220 is oriented
approximately mid-way along second end 216 such that flange 220 is evenly spaced
between an upper edge 224 and a lower edge 226 of body portion 212 of
decompression panel 206. Flange 220 protrudes a suitable distance away from body
portion 212 in an axial direction to define slot 222. For example, in the exemplary
implementation, slot 222 has a width W that related to thickness T by a ratio of
approximately 1.0 to 1.2. Slot 222 is configured to receive tab 218 of an adjacent
decompression panel 250 and provide a secure coupling between them. An
engagement depth D between tab 218 and flange 220 is configured to enable panels
206 and 250 to be securely locked together when engaged, but also to enable build
tolerance variation for each panel in a horizontal direction. Because the engagement
between tab 218 and flange 220 extends along at least half of second end Hz, a more
secure coupling is created, restricting access to behind the decompression panel by
securing upper and lower edges of the decompression panel.

During installation, tab 218 is inserted into the slot of second decompression
panel 250. In some implementations, tab 218 is recessed, forming a flush fit between
decompression panel 206 and second decompression panel 250 so as to provide a
pleasing aesthetic appearance to passengers (not shown) seated in aircraft cabin 200
(shown in FIG. 3). In some implementations, a securing or clamping device 260 may be
used in combination with tab 218 and flange 220 to further secure decompression panel
206 within aircraft cabin 200. In one implementation, when clamping device 260 is
engaged with decompression panel 206, decompression panel 206 and second
decompression panel 250 are secured together with sufficient rigidity to prevent rotation
of decompression panel 206 and removal tab 218 from slot 222. Upon clamping device
260 being disengaged, decompression panel 206 and second decompression panel
250 may be rotated enough to remove tab 218 from slot 222. Moreover, flange 220
includes a channel feature 228, such that when clamp 260 is disengaged, flange 220 is
deformable to allow disengagement of arcuate tab 218 from slot 222. In the exemplary
implementation, channel feature 228 is shown as a rounded rectangular slot, however
any alternate profile is also considered that would provide flange 220 with sufficient
flexibility during disengagement of tab 218.

-6-
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FIG. 8 is a schematic flow diagram of a method 300 of forming a decompression
panel, such as decompression panel 206 (shown in FIG. 6). Method 300 includes
providing 302 a body portion, such as body portion 212 (shown in FIG. 6) that includes
a first end, such as first end 214 (shown in FIG. 6) and an opposing second end, such
as second end 216 (shown in FIG. 6). Method 300 also includes forming 304 a tab,
such as tab 218 (shown in FIG. 6), that extends along the first end, wherein the tab is
formed 304 such that the tab extends substantially an entire height of the first end.
Furthermore, a flange, such as flange 220 (shown in FIG. 6), is formed 306 such that
the flange extends from the body portion. Method 300 further includes defining 308 a
slot, such as slot 222 (shown in FIG. 6), adjacent the second end, wherein the slot is at
least partially defined by the flange. The flange is formed 306 such that the flange
includes a height that is at least half of a height of the second end and such that the
flange is evenly spaced between an upper edge and a lower edge of the decompression
panel. The slot is defined 308 such that the slot includes a width that is related to the
thickness of the tab by a ratio of approximately 1.0 to 1.2.

The decompression panel described herein includes a recessed tab extending
along an entire first side edge of the panel and a flange defining a slot near a second
edge of the panel that facilitate at least one of (a) increasing a strength of an
engagement between the decompression panel and an adjacent decompression panel;
(b) maintaining flexibility of the decompression panel for installation; and (c) restricting
access to behind the decompression panel by securing upper and lower portions of the

edges of the decompression panel.

Further, the disclosure comprises the embodiments according to the following

clauses:

Clause 1. A decompression panel for use in an aircraft, said decompression
panel comprising: a body portion comprising a first end and an opposing second end; a
tab extending along said first end; and a flange extending from said body portion, said

flange defining a slot adjacent said second end.
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Clause 2. The decompression panel in accordance with Clause 1, wherein said
first end includes a first height and said tab includes a height that is substantially similar
to said first height.

Clause 3. The decompression panel in accordance with Clause 1, wherein said
second end includes a first height and said flange includes a second height that is at

least half of said first height.

Clause 4. The decompression panel in accordance with Clause 1, wherein said
slot is configured to receive a tab of an adjacent decompression panel to provide a

secure engagement therebetween.

Clause 5. The decompression panel in accordance with Clause 1, wherein said

tab is arcuate to facilitate installation of said decompression panel.

Clause 6. The decompression panel in accordance with Clause 1, wherein said
body portion further comprises an upper edge and an opposing lower edge, said flange

being evenly spaced between said upper and said lower edges.

Clause 7. The decompression panel in accordance with Clause 1, wherein said
tab includes a thickness and said slot includes a width that is related to said tab

thickness by a ratio of approximately 1.0 to 1.2.

Clause 8. An aircraft comprising: a side wall; a floor panel; and a decompression
panel coupled between said side wall and said floor panel, said decompression panel
comprising: body portion comprising a first end and a second end opposing said first
end; a tab extending along said first end; and a flange extending from said body portion,

said flange defining a slot adjacent said second end.

Clause 9. The aircraft in accordance with Clause 8 further comprising a second
decompression panel coupled adjacent to said decompression panel, wherein said
second decompression panel comprises a second tab and a second flange that defines
a second slot.
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Clause 10. The aircraft in accordance with Clause 9, wherein said second slot is
configured to receive said tab to provide a secure engagement between said
decompression panel and said adjacent second decompression panel.

Clause 11. The aircraft in accordance with Clause 9, wherein said tab is
recessed such that, when coupled together, said first end of said decompression panel

is positioned behind said second decompression panel.

Clause 12. The aircraft in accordance with Clause 8, wherein said second end
includes a first height and said flange includes a second height that is at least half of
said first height.

Clause 13. The aircraft in accordance with Clause 8, wherein said first end
includes a first height and said tab includes a height that is substantially similar to said
first height.

Clause 14. The aircraft in accordance with Clause 8, wherein said tab is arcuate

to facilitate installation of said decompression panel.

Clause 15. The aircraft in accordance with Clause 8, wherein said body portion
further comprises an upper edge and an opposing lower edge, said flange being evenly

spaced between said upper and said lower edges.

Clause 16. A method of forming a decompression panel for an aircraft, the
decompression panel including a body portion having a first end and an opposing
second end, said method comprising: forming a tab that extends along the first end;
forming a flange that extends from the body portion; and defining a slot adjacent the

second end, wherein the slot is at least partially formed by the flange.

Clause 17. The method in accordance with Clause 16, wherein forming a tab
further comprises forming the tab such that the tab extends substantially an entire
height of the first end.

Clause 18. The method in accordance with Clause 16, wherein forming a flange
further comprises forming the flange such that the flange includes a height that is at

least half of a height of the second end.

9.



10

15

20

WO 2015/060926 PCT/US2014/050676

Clause 19. The method in accordance with Clause 16, wherein forming a flange
further comprises forming the flange such that the flange is evenly spaced between an
upper edge and a lower edge of the decompression panel.

Clause 20. The method in accordance with Clause 16, wherein forming a flange
further comprises forming the flange such that the tab includes a thickness and the slot
includes a width that is related to the tab thickness by a ratio of approximately 1.0 to
1.2.

This written description uses examples to disclose various implementations,
including the best mode, and also to enable any person skilled in the art to practice the
various implementations, including making and using any devices or systems and
performing any incorporated methods. The patentable scope of the disclosure is
defined by the claims, and may include other examples that occur to those skilled in the
art. Such other examples are intended to be within the scope of the claims if they have
structural elements that do not differ from the literal language of the claims, or if they
include equivalent structural elements with insubstantial differences from the literal

language of the claims.

-10-
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WHAT IS CLAIMED IS:

1. A decompression panel (206) for use in an aircraft (102), said decompression

panel comprising:

a body portion (212) comprising a first end (214) and an opposing second end
(216);

a tab (218) extending along said first end; and

a flange (220) extending from said body portion, said flange defining a slot (222)
adjacent said second end.

2. The decompression panel (206) in accordance with Claim 1, wherein said first
end (214) includes a first height (Hy) and said tab (218) includes a height that is

substantially similar to said first height.

3. The decompression panel (206) in accordance with Claim 1 or 2, wherein said
second end (216) includes a third height (Hs) and said flange (220) includes a second
height (H,) that is at least half of said third height.

4. The decompression panel (206) in accordance with any of Claims 1-3,
wherein said slot (222) is configured to receive a tab (218) of an adjacent

decompression panel (250) to provide a secure engagement therebetween.

5. The decompression panel (206) in accordance with any of Claims 1-4,

wherein said tab (218) is arcuate to facilitate installation of said decompression panel.

6. The decompression panel (206) in accordance with any of Claims 1-5,
wherein said body portion (212) further comprises an upper edge (224) and an
opposing lower edge (226), said flange (220) being evenly spaced between said upper
and said lower edges.

7. The decompression panel (206) in accordance with any of Claims 1-6,
wherein said tab (218) includes a thickness (T) and said slot (222) includes a width (W)
that is related to said tab thickness by a ratio of approximately 1.0 to 1.2.

-11-
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8. An aircraft (102) comprising:
a side wall (202);
a floor panel (204); and

the decompression panel (206) of any of Claims 1-7 coupled between said side

wall and said floor panel.

9. The aircraft (102) in accordance with Claim 8 further comprising a second
decompression panel (250) coupled adjacent to said decompression panel (206),
wherein said second decompression panel comprises a second tab (218) and a second
flange (220) that defines a second slot (222).

10. The aircraft (102) in accordance with Claim 9, wherein said second slot (222)
is configured to receive said tab (218) of decompression panel (206) to provide a secure
engagement between said decompression panel and said adjacent second
decompression panel (250).

11. The aircraft (102) in accordance with Claim 9 or 10, wherein said tab (218)
of decompression panel (206) is recessed such that, when coupled together, said first
end (214) of said decompression panel is positoned behind said second

decompression panel (250).

12. A method (300) of forming a decompression panel (206) for an aircraft (102),
the decompression panel including a body portion (212) having a first end (214) and an

opposing second end (216), said method comprising:
forming (304) a tab (218) that extends along the first end;
forming (306) a flange (220) that extends from the body portion; and

defining (308) a slot (222) adjacent the second end, wherein the slot is at least
partially formed by the flange.

-12-
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13. The method (300) in accordance with Claim 12, wherein forming (304) a tab
(218) further comprises forming the tab such that the tab extends substantially an entire
height (H1) of the first end (214).

14. The method (300) in accordance with Claim 12 or 13, wherein forming (306)
a flange (220) further comprises forming the flange such that the flange includes a
height (H2) that is at least half of a height (Hs) of the second end (216).

15. The method (300) in accordance with any of Claims 12-14, wherein forming
(306) a flange (220) further comprises forming the flange such that the flange is evenly
spaced between an upper edge (224) and a lower edge (226) of the decompression
panel (206).

13-
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