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WHEELCHAIR ACCESSIBLE LAVATORY
CROSS REFERENCE TO RELATED APPLICATIONS

This apphication claims the benefit of U.S. Provisional Application No. 61/722,332,
filed November S, 2012, and U1.S. Provisional Application No. 61/858,073 filed July 24,
2013 which are both herein incorporated by reference n their entireties.

FIELD OF THE INVENTION

The present invention relates generally to aircraft lavatorics and more particularly

to a wheelchair accessible atreraft lavatory with a movable wall,
BACKGROUND OF THE INVENTION

Commercial aircrafi, such as the Airbus A320 or Boeing 737 are typically
constructed from modular components, the size, weight and construction of which are
dictated by many considerations, including fuselage dimensions, agsthetic and safety
considerations. Many of these requirements are imposed by law or regulation. Aircraft
components, such as overhead stowage compartments, seats, lavatories, galleys, lighting
systems, etc. are all required to function within strictly confined spaces.

Manufacturers of aircraft are constantly refining interior aircraft designs to achieve more
comfort and utility for passengers and crew within carrier-imposed restraints on cost,
weight, maintenance down-time, and safety. Commercial passenger aircraft generally
inclade lavatories for use by passengers and crew.

Prior art aircraft lavatories are typically fixed structures with a rectangular footprint.
There 1s usually a sink, toilet, mirror, and waste container in the lavatory. Tt is typically
surrounded by composite panel walls that can be contoured to it the aircraft curvature.
Multiple lavatories can be imstalled in the aircratt. See, for example, U.S. Patent No.
6,079,669 to Hanay, et al., the entirety of which is incorporated by reference herein. The
door 1s normally 207 wide and can be a swinging door or a bi-fold one. The 20" wide door

makes the lavatory difficult to aceess with a wheelchair,
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SUMMARY OF THE PREFERRED EMBODIMENTS

In accordance with a first aspect of the present invention there is provided a lavatory
monument assembly configured to be positioned in the interior of an aircraft that includes
an enclosure that includes at least a front wall and that defines an enclosure fnterior, and a
divider wall that extends rearwardly from the front wall, The divider wall includes a
divider door that is movable between a closed position and an open position. o the closed
position the divider door divides the enclosure interior into a first lavatory interior and a
second lavatory interior. The front wall includes a first lavatory door that is movable
between a closed and an open position and provides access to the first lavatory interior, a
second lavatory door that is movable between a closed and an open position and provides
access o the second lavatory mierior, and a vertically extending center post. The secound
lavatory door is lingedly connected to the conter post, and the conter post and the second
lavatory door are slhidable to a stowed position when the second lavatory door 1s in the open
position,

T a preferred embodiment, the divider door s a bi-fold door that is movable toward
the front wall and s hingedly connected to the center post. Preferably, the center post, the
divider door, and the second lavatory door are shdable to a stowed position when the
second lavatory door is in the open position. In a preferred embodiment, the center post
and second lavatory door are slidable together away from the fivst lavatory door. In
another preferred embodiment, the center post, second lavatory door and divider door are
slidable away from the first door. Preferably, the divider door is securable to the second
tavatory door when the divider door is in the open position,

In a preferred embodiment, the divider door is g bi-fold door that is movable toward
the rear wall. Preferably, the center post and second lavatory door are slidable toward the

first lavatory door,

|
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In accordance with another aspect of the present invention there s provided a method
of operating a lavatory monument assembly that includes at least a front wall and a divider
wall that extends rearwardly from the front wall to divide the lavatory monument assembly
into first and second lavatory interiors. The method includes the steps of moving one of a
first lavatory door that detines a first width or a second lavatory door that defines a second
width from a closed position to an open position, moving a divider door from a closed
position to an open position, and moving the other of the first lavatory door and the second
lavatory door from a closed position to an open position to provide an opening that defines
a third width. The third width is larger than the first width and the third width is larger
than the second width. In a preferred embodiment, the lavatory monument assembly
inchudes a vertically extending center post to which at least one of the first and second
doors is hingedly connected, and the center post is slidable in a divection that is generally
parallel to a plane defined by the front wall.

In a preferred embodiment, the method includes the step of shding the center post
from a home position to a stowed position. Preferably, the divider wall is hingedly
connected to the center post and the method includes the step of securing the divider wall
to one of the first or second doors prior to the step of moving the other of the first lavatory
door and the second lavatory door from a closed position to an open position to provide the
opening that defines the third width.

In a preferred embodiment, the method further includes the step of moving the first
lavatory and the second lavatory door to the closed position while the divider door rernains
in the open position,

Tu the present imvention, generally, the divider wall positioned between the first and

second lavatory spaces 1s removed or otherwise moved out of the way. At least one of the
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favatory doors is then slid mboard or cuthboard {(depending on lavatory positioning} to
create a larger opening than a single door.

The door system of the present invention allows for two single lavatories within an
aircraft monument to be converted into a single larger accessible lavatory for people with
disabilities and familics with small children. The door system includes first and second
lavatory doors, a divider door, and a movable center post. Using a combination of mortise
hinges and linear tracks, the system can be manipulated to collapse the divider door
between the two lavatories and along with the center door and post slide the entire system

ut of the way to open the two smaller standard sized door openings into one larger wide
door spening (e.g., 30" in a preferred embodiment).
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an aircraft with a lavatory momument assembly disposed therein;

FIG. 2 1s a perspective view of a lavatory monument assembly in accordance with a
preferred embodiment of the present invention with the divider door in the closed position,
the first lavatory door in the closed position and the sccond lavatory door in the closed
posttion;

FIG. 3 is a perspective view of the lavatory moonument assembly of FIG. | with the
divider door in the closed position, the first lavatory door in the open position and the
second lavatory door in the closed positiong

FI1G. 4 s a perspective view of the lavatory monument assembly of FIG. 1 with the
divider door partially open, the first lavatory door in the open position and the second
lavatory door in the closed position;

FIG. 5 18 a perspective view of the lavatory roonument assembly of FIG. | with the
divider door in the open position, the first lavatory door 1u the open position and the

second lavatory door in the closed position
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F1G. 6 is a cross-sectional perspective view taken along line 66 of FIG. 55

FIG. 7 is a perspective view of the lavatory monument assembly of FIG. 1 with the
first lavatory door in the open posttion and the second lavatory door partially open with the
divider door secured thereto,

F1G. 8 is a perspective view of the lavatory monument assembly of FIG. T with the
first lavatory door in the open position, the second lavatory door in the open position with
the divider door secured thereto, and the center post in the home position;

FIG. 9 is a perspective view of the lavatory monument assembly of FIG. 1 with the
first lavatory door in the open posttion and the second lavatory door, divider door and
center post slid to the left;

FIG. 10 is a perspective view of the lavatory monument assembly of FIG. | with the
tirst lavatory door in the open position and the second lavatory door, divider door and
center post in the stowed position;

FIG. 11 1s a perspective view of the lavatory momument assembly of FIG. T with the
first lavatory door in the closed position, the second lavatory door in the closed position
and the divider door in the open position;

FIG. 12 is a perspective view of a lavatory monument assembly in accordance with a
another preferred embodiment of the present invention with the divider door in the closed
position, the first lavatory door in the closed position and the second lavatory door in the
closed position

FIG. 13 15 a perspective view of the lavatory monument assembly of F1G. 12 with the
divider door in the closed position, the turst lavatory door in the closed position and the

second lavatory door in the open position;
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F1G. 14 is a perspective view of the lavatory monument assembly of FIG. 12 with the
divider door partially open, the first lavatory door in the ¢losed position and the second
lavatory door in the open position;

FIG. 15 is a perspective view of the lavatory momument assembly of FIG. 12 with the
divider door in the open position, the first lavatory door in the closed position and the
second lavatory door in the open position;

F1G. 16 is a perspective view of the lavatory monument assembly of FIG. 12 with the
divider door in the open position, the first lavatory door partially open and the second
lavatory door in the open position;

FIG. 17 is a perspective view of the lavatory momuiment assembly of FIG. 12 with the
divider door in the open position, the first lavatory door in the open position and the
second lavatory door and center post in the stowed position adjacent the first lavatory door;

FIG. 18 is a top plan view of the lavatory monument assembly of FIG. 12 in the
combined lavatory configuration and showing a person in a wheelchair entering the front
opening;

FIG. 1915 a top plan view of the lavatory monument assembly of FIG. 12 i the
combined lavatory configuration and showing a person in a wheelchair positioning himself
within the enclosure interior;

FIG. 20 15 a top plan view of the lavatory monument assembly of FIG. 12 inthe
combined lavatory contiguration and showing a person in a wheelchair positioned where
they can move to the toilet;

FI1G. 21 18 a top plan view of the lavatory monument assembly of FIG. 12 m the
combined lavatory configuration (with the fitst and second lavatory doors closed) and

showing a person in a wheelchair positioned to use the lavatory;
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FI1G. 22 is a top plan view of a lavatory monument assembly in accordance with a
another preferred embodiment of the present invention with the divider door in the closed
position, the first lavatory door in the closed position and the second lavatory door in the
closed position;

FI1G. 23 is a top plan view of the lavatory monument assembly of FIG. 22 with the
divider door in the open position, the first lavatory door in the open position and the
second lavatory door in the open position;

FIG. 24 is a top plan view of the lavatory monument assembly of FIG. 22 with the
first lavatory door in the open posttion and the center post in the home position with the
divider door and the second lavatory door secured together;

FIG. 25 is a top plan view of the lavatory monument assembly of FIG. 22 in the
combined lavatory contiguration;

FIG. 26 1s a top plan view of the lavatory monument assembly of FIG. 22 with the
tirst lavatory door in the open position and the center post with the divider door and the
second lavatory door secured together atter being shid back to the home position;

FIG. 27 is a top plan view of the lavatory monument assembly of FIG. 22 with the
divider door in the open position, the first lavatory door in the open position and the
second lavatory door in the open position; and

FIG. 28 15 a top plan view of the lavatory monument assembly of FIG. 22 with the
first and second lavatory doors closed, the divider door open and in the configuration
where a PRM can use the lavatory.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The following description and drawings are illustrative and are not to be construed as

limiting. Numerous specitic details are deseribed to provide a thorough understanding of

the disclosure, However, in certain fnstances, well-known or conventional details are not

i
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described in order to avoid obscuring the description. References to one or an embodiment
in the present disclosure can be, but not necessarily are references to the same
embodiment; and, such references mean at least one of the embodiments,

Reference in this specification to "one embodiment” or "an embodiment” means that
a particular feature, structure, or characteristic described in connection with the
embodiment is included in at least one embodiment of the-disclosure. The appearances of
the phrase "in one embodiment” i various places in the specification are not necessarily
all referring to the same embodiment, nor are separate or alternative embodiments
mutually exclusive of other embodiments. Moreover, various features are described which
may be exhibited by some embodiments and not by others. Similarly, various requirements
are described which may be requirements for some embodiments but not other
embodiments.

The terms used in this specification generally have their ordinary meanings in the art,
within the context of the disclosure, and in the specific context where cach ferm is used.
Certamn terms that are used (o describe the disclosure are discussed below, or elsewhere in
the specification, to provide additional guidance to the practitioner regarding the
description of the disclosure. For convenience, certain terms may be highlighted, for
example using italics and/or quotation marks: The use of highlighting has no influence on
the scope and meaning of a terro; the scope and rocaning of a term is the same, in the same
context, whether or not it is highhighted.

It will be appreciated that the sarae thing can be said in more than one way.
Consequently, alternative language and synonyms may be used for any one or more of the
termis discussed herein. No special significance is to be placed upon whether or not a term
is claborated or discussed herein. Synonyms for certamn terms are provided. A vecital of one

or more synonyms does not exclude the use of other synonyms. The use of examples
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anywhere in this specification including examples of any terms discussed herein is
ithustrative only, and is not intended to further limit the scope and meaning of the
disclosure or of any exemplified term. Likewise, the disclosure is not limited to various
embodiments given in this specification.

Without intent to further limit the scope of the disclosure, examples of instruments,
apparatus, methods and their related resulis according to the embodiments of the present
disclosure are given below. Note that titles or subtitles may be used in the examples for
convenience of a reader, which im no way should limit the scope of the disclosure. Unless
otherwise defined, all technical and scientific terms used herein have the same meaning as
commonly understood by one of ordinary skill in the art to which this disclosure pertains.

In the case of contlict, the present document, inchiding definitions, will control.

LI E14 59 4w 5§

It will be appreciated that terms such as "front,” "back,” “top,” “bottom,” "side,
“short,” "ong," "up,” "down," and "below" used herein are merely tor case of deseription
and refer to the orientation of the compounents as shown n the figures. It should be
understood that any orientation of the components described herein 1s within the scope of
the present invention. Furthermore, it will be appreciated that terms such as "aft,”

"o

“forward,” "mboard,” "outboard,” "left," and "right” arc used as is typical in the aircraft
mdustry and refer to the orientation of the lavatory monument assembly described herein
as if it was positioned in an aucrafl,

Referring now to the drawings, wherein the showings are tor purposes of dlustrating
the present invention and not for purposes of limiting the same, FIGS. 1-21 show an
embodiments of a lavatory monument asscmbly 10 that generally includes first and second
lavatories 12 and 14 with a divider wall 16 there between and the ability to combine the

wo lavatory interior spaces by moving a divider door 18 to provide access for persons of

reduced mobility (PRM) who are usually confined to a wheelchair.
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In particular, the present invention is contemplated for use on commercial passenger
aircraft 100, as shown in FIG. 1. However, this is not a limitation on the present invention
and the lavatory assembly can be used elsewhere. The lavatory monument assembly 10
shown in the figures is configured to be positioned on the left or port side of an atrcraft
facing forward. However, it will be appreciated that a lavatory monument assembly that is
a mirror image of the lavatory monument assembly 10 described herein and that is
positioned on the right side of the atreraft facing forward is within the scope of the present
mvention. The lavatory monument assembly 10 can also be positioned such that it faces
att or such that it faces left or right when positioned within the aircraft. Any orientation or
positioning of the aircratt is within the scope of the present invention.

Tu a preferred embodiment, the lavatory monument assembly 10 comprises an
enclosure 20 that inchides a phurality of walls and defines an enclosure interior 19, In
many of the figures {e.g., FIGS. 2-17) the rear wall of the enclosure 20 is omitted.
However, it will be appreciated that when the lavatory monument assembly 10 is
positioned in an atreraft a rear wall will be included whether it be an integral part of the
enclosure 20 {as shown in FIGS. 18-21) or a separate wall (e.g., a wall of the aircraft). In
general terms, the enclosure 20 mcludes a front wall 21, rear wall 22, and fivst and second
side walls 24 and 26. The divider wall 16 extends between the froot and rear walls 20 and
22 and includes the divider door 18, which is movable between a closed position and an
open position, and, when 1o the closed position, divides the enclosure interior 19 into a first
lavatory intertor 27 and a second lavatory interior 28, The front wall 21 inchudes a first
lavatory door 30 that is movable between an open and a closed position and provides
access o the fivst lavatory interior 27 and a second lavatory door 32 that is movable
between an open and a closed position and provides access to the second lavatory mterior

28. 1t will be appreciated by those of skill in the art that the first and second lavatory doors

14



10050

s

.

[t

WO 2014/071413

PCT/US2013/068594

30 and 32 can be any type of door. For example, FIGS. 2-11 show the first and second
lavatory doors 30 and 32 as single panel or blade doors and FIGS. 12-17 show the first and
second lavatory doors 30 and 32 as doubie pancl, bi-told or flappy doors.

As is shown in FIGS, 2 and 12, when the divider door 18 is in the closed position, the
first and second lavatories 12 and 14 are separate. In this configuration (the "separate
lavatory™ configuration}, the first and second lavatories 12 and 14 are usable separately and
the first lavatory 12 is accessible by the first lavatory door 30 and the second lavatory 14 is
accessible by the second lavatory door 32, As is shown in FIGS. 9 and 17, when the
divider door 18, first lavatory door 30 and second lavatory door 32 are all in the open
position (the "combined lavatory” configuration), the opening 34 provided in the front wall
21 is large enough to provide access to a person in a wheelchair, To change from the
separate lavatory configuration to the combined lavatory configuration each of the divider
door 18, first lavatory door 30 and second lavatory door 32 are all moved from the closed
position to the open position. This can be done in any desired order. More specific
embodiments and process steps are provided below,

It will be appreciated that all of the doors mclude latches, handles and/or locks, etc.
as are known in the art. For example, see latches 36 (or release bolt locks or the ike) on
all three of the doors in the figures. Furthermore, hinges are included where necessary to
allow doors to open or fold, as desired. For example, see hinge 38 that allows the divide
door 18 to fold, and hinges 38 that allow the first lavatory door 30, second lavatory door 32
and divider door 18 to open. A detailed description of the latches, locks, ete. are omitted
as these coraponents are known in the art.

T a preferred embodiment, the divider door includes spring hinges so that when the
divider door 18 is unlatched by a user it at least partially opens on its own. However, this

is not a Umitation on the present invention and a non-spring hinge can be used. Divide

11
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door 18 can be a bi-told door as shown in the figures and can slide within a track or not.
However, any type of door is within the scope of the present invention. For example,
divider door 18 can be a blade door that is hinges open or slides into a recess. Ina
preferred embodiment components are included that secure divider door 18 to second
lavatory door 32 in the configuration shown in FIGS. 5-11. For example, magnets, Velero,
latches, hooks, eic. can be used. FIG. 4 shows magnets 39 on the divider door 18 and the
second door 32, It will be appreciated that the magnets 39 are strong enough to hold the
divider door 18 against or adjacent to the second door 32 during operation, but also make it
casy enough for a user to separate the divider door 18 from the second door 32 after using
the lavatory.

As shown in FIGR, 2-11, in a preferred embodiment, the front wall 21 also includes a
vertically extending center post 40, As shown in FIG. 6, in a preferred embodiment, both
the second lavatory door 32 and the divider door 18 are hingedly connected to the center
post 40, The center post 40 preferably is shidable within tracks 42 at the top and bottom
thresholds, as is shown i FIG. 8. Any type of track and associated roller, shider, glider,
spring loaded post or the like is within the scope of the present invention. For example, in
an embodiment, the door thresholds can include stainless steel rails. The top portion can
include a nylon guider that is received in the rail and the bottom portion can include a
nylon guider or an "I" shaped meraber that is received in the rail.

In a preferred embodiment, a latch or the like is located at the top or bottora of the
center post 40 that allows a person using the lavatory to release the center post 40 so that
they can shide it to the left (or right 1n another embodiment). Any type of latch or the like
for securing the center post 40 during normal lavatory operation is within the scope of the
present invention, ¢.g., a hook and keeper, spring loaded post, bolt latch, handle, swiich,

magnets, lever, bolt tock, Velero, cte. As shown in FIG. 5, i a preferred embodiment, the

12
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lavatory monument assembly 10 includes a release 43 that is positioned on the center post
40 and extends upwardly to the divider wall 16 (or vice versa) that is movable between a
latched and unlatched position. In the latched position the center post 40 cannot move in
the tracks and in the unlatched position the center post 40 is slidable. In another
embodiment, the release can be omitted and the center post 40 can be slidable once the
divider door 18 is moved to the open position.

As shown in FIG. 9, in a preferred embodiment, because the second lavatory door 32
and divider door 18 are both hingedly connected to the center post 40 all three components
slide together to a stowed position which, together with the open first lavatory door 30
provides a large opening 34 for a wheelchair to fit through. It will be understood that the
center post 40 (and any components connected, secured or hinged thereto} is slidable
between 3 home position and the stowed position.

The preferred embodiment shown in FIGS. 12-17, also includes a center post 40.
However, in this embodiment, only the second lavatory door 32 s hingedly connected to
the center post 40 as the divider door 18 folds toward the back of the enclosure 20 and i
hingedly connected to a rear portion 44 of the divider wall 16, In another embodiment, the
center post 40 can move with the first or second lavatory door 30 or 32 when the door i
opened. In this embodiment, both doors open toward the outside of the enclosure 20,

Generally, and as shown in FIGS. 2 and 12 the first lavatory door 30 defines a first
width W1 and the second lavatory door 32 defines a second width W2, When the first and
second lavatory doors 30 and 32 are in the open position, the opening 34 defines a third
width W3 (as shown in FIGS, 10 and 17) that is larger than the first width W1 and s larger
than the second width W2,

As shown in the figures, the lavatory momument assembly 10 preferably includes

toilets 46, sinks 48 and other components typically present in aircraft lavatories. However,
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none of these components are limitations on the present invention. As shown best in FIGS.
18-21, in a preterred embodiment, the toilet 46 in the first lavatory is offset such that a line
that biturcates the toilet is not paraliel] to the side walls 24 and 26. However, this is nota
limitation on the present invention.

An exemplary method of using or operating the lavatory monument assembly 10
shown in FIGS. 2-11 will now be described. FIG. 2 shows the lavatory monument
assembly with all the doors closed. The first lavatory door 30 is unlatched and opened, as
is shown in FIG. 3. The divider door 18 is then unlatched and opened, as is shown in
FIGS. 4 and 5. As is shown in FIG. 5, the divider door 18 is positioned against or adjacent
second lavatory door 32. Next, the second lavatory door 32 is unlatched and opened
together with the divider door 18, as shown in FIGS. 7-8. The center post 40 1s then
unlatched and shid to the lett (inboard in this example), as is shown in FIG. 9, umtil it is
reaches the stowed position, as is shown in FIG. 10, At this point, the PRM enters the
enclosure interior 19, slides the center post 40 back to the home position and closes the
first and second lavatory doors 30 and 32, as is shown in FIG. 11

In another embodiment, bi-fold doors can be used for this same configuration (where
the divider door 18 is hingedly connected to the center post 40). In another embodiment,
in the stowed position (FIG. 1), the second lavatory door 32 can close to the right and the
first and second lavatory doors 30 and 32 can be secured to one another. This prevents the
PRM from having to shide the center post 40 back to the home position to use the lavatory.
It will be appreciated that the latch 36 on the divider door 18 can be placed on the second
lavatory side and the above method can be changed so that the second lavatory door 32 is
opened first. In another embodiment, the divider door 18 can be undaichable from both
sides. In another embodiment, the divider door 18 1s foldable toward the back of the

cuclosure 20 (similar to the embodiment shown in FIGS, 12-17).
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An exemplary method of using or operating the lavatory monument assembly 10
shown in FIGS. 12-17 will now be described. FIG. 12 shows the lavatory monument
assembly with all the doors closed. The second lavatory door 32 is unlatched and opened,
as is shown in FIG. 13. The divider door 18 is then unlatched and opened, as is shown in
FIGS. 14-15. Asis shown in FIG. 15, the divider door 18 is positioned against or adjacent
the toilet 46 in the first favatory 12. In a preferred embodiment components are included
that hold the divider door 18 in this configuration. However, this is not 8 limitation on the
present invention. Next, the first lavatory door 30 is unlatched and opened, as shown in
FIG. 16. The center post 40 is then unlatched and shid to the right {outboard in this
example) until it is reaches the stowed position, as is shown in FIG. 17, At this point, the
PRM enters the enclosure juterior 19, slides the center post 40 back to the home position
and closes the first and second lavatory doors 30 and 32, as is shown in FIG. 21,

Tt will be appreciated that the latch 36 on the divider door 18 can be placed on the
tirst lavatory side and the above method can be changed so that the first lavatory door 30 is
opened first. In another embodiment, the divider door 18 can be unlatchable from both
sides. In another embodiment, the divider door 18 1 foldable toward the front of the
enclosure 20 (similar to the embodiment shown in FIGS, 2-11).

T another embodiment, both the first and second lavatory doors 30 and 32 can be
hinged to the center post 40 and can be slidable therewith. Tn vet another embodiment, the
first and second lavatory doors 30 and 32 and the divider door 18 can all be hinged to the
center post 40 and can be slidable therewith

An exemplary method of a person using the lavatory roonument assembly 10 inthe
combined lavatory configuration is shown in FIGS, 18-21. Tn a preferred embodiment, the
person performas the methods described above to place the lavatory monument assembly 10

in the combined lavatory configuration, and then, as is shown mancuvers into the enclosure

e
(941



[0065]

{0066

10067}

[0068]

WO 2014/071413 PCT/US2013/068594

interior 19 exits the wheelchair, places the wheelchair outside the enclosure 20 and then
closes the first and second lavatory doors 30 and 32 to use the lavatory.

FIGS. 22-28 show another embodiment of a lavatory monument assembly 10 that
includes a door system that opens to allow access fora PRM. In this embodiment, the
second lavatory door 32 is positioned outboard and the first lavatory door 30 is positioned
inboard in the aircraft. Also in this embodiment, the first and second lavatory doors 30 and
32 are blade doors and the divider door 18 is a bi-fold door. In a preferred embodiment,
the first lavatory door 30 is hinged to the enclosure 17 {at the front wall 21) on the inboard
side and opens inboard towards the center of the aircraft. The first lavatory door 30 can be
any size and material. In an exemplary embodiment, the first lavatory door 3¢ is 19 %7
and 74” tall, is made of a %4 thick composite panel and is capped all around with
aluminum u-shaped trims with the exception of a mortise hinge 38 on the inboard vertical
edge.

The second lavatory door 32 is hinged to the center post 40 on the inboard side and
opens fnboard towards the center of the aireratt, In an exemplary embodiment, the second
lavatory door 32 1s 17 157 wide and 74" tall, is made of a %4” thick composite panel and is
capped all around with aluminum u-shaped trims with the exception of a mortise hinge 38
on the inboard vertical edge.

The divider door 18 is preferably positioned normal to the first and sccond lavatory
doors 30 and 32 and 1s hinged at the center post 40 on the inboard side and when un-
latched s spring loaded fo collapse or fold towards the front wall 21, The bi-fold door
includes two blades one forward and one aft that share a common mortise hinge 38, The
forward blade.

In a preferred embodiment, the center post 40 s a structural beam that supports the

second lavatory door 32 and the divider door 18. Generally, i provides a hinge location
o o
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for the second lavatory door 32 and the divider door 18a and allows for the second lavatory
door 32 and the divider door I8 to slide inboard in order to convert the first and second
favatories 12 and 14 into a single larger lavatory that is accessible by a disables person. In
a preferred embodiment, the center post 40 is an L-Shaped post with integrated mortise
hinges. The post can be made of, for example, an aluminum extrusion. In an exemplary
embodiment, at the top of the center post 40 is attached a set of linear bearings that aliow
the center post 40 to slide inboard and outhoard, and at the bottom of the center post 40 is a
roller wheel guide that allows the center post 40 to move along the track 42,

00691 An exemplary method of using or operating the lavatory monument assembly 10
shown in FIGS. 22-28 will now be described. FIG. 23 shows the lavatory monument
assembly with all the doors closed. The second lavatory door 32 is unlatched and opened,
as is shown i FI1G. 23, In a preferred erabodiment, components, such as a lateh, lock,
magnets, ete. are provided to secure the second lavatory door 32 in the open position.
Next, the first lavatory door 30 1s unlaiched and opened, as is shown in F1G. 23, Tna
preferred embodiment, components, such as a latch, lock, magnets, ete. are provided to
secure the first lavatory door 30 in the open position. The user now enters the enclosure
interior 19 through the second lavatory door space and unlocks/umlatches the divider door
18, In another embodiment, the user can enter through the first lavatory door space if the
fatch 36 is provided on the opposite side of the divider door 18, The divider door 18 is
then collapsed/folded in the forward direction until the two halves meet and are secured
together {¢.g., by a maguetic catch), as is shown in FIG, 23,

{0070} Onee the divider door 18 halves are secured together and are normal to the flight
direction, the divider door 18 is pivoted forward about the forward-most hinge 38 on the
center post 40 untd the two halves of the divider door 18 are paralie] to the second lavatory

door 32, as is shown in FIG. 24. In a preferred embodiment, a clasp 51 is provided to

et
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secure the divider door 18 to the second lavatory door 32 in the position shown in FIG. 24.
However, this is not a limitation on the present invention.

Next, upper and lower slide locks, latches or releases 43 {see FIG. 5) are disengaged
and the center post 40 (fogether with the divider door 18 and second lavatory door 32} are
slid inboard toward the center of the aircraft from the home position to the stowed position,
as is shown in FIG. 25, In a preferred embodiment, openings are the like are provided in
the upper and lower door thresholds so that the upper and lower slide locks, latches or
releases 43 can be inserted to lock the center post 40 in the stowed position. The upper and
lower releases can be omitted or only an upper or only a lower release can be included.

At this point in the process the opening 34 is now large enough to allow a PRM to
enter with a wheelchair. Once the PRM has transterred from the wheelchair to the toilet
seat, a tlight attendant or other person can now close the doors as described below to give
the PRM some privacy. First, the center post 40 {(together with the divider door 18 and
second lavatory door 32) are shid outhboard to the home position, as shown in FIG. 26, The
divider door 18 is then pivoted to the position shown 1n FIG. 27, A lock, latch, etc. can be
provided to lock the divider door in this position. The first and second lavatory doors 30
and 32 are then closed, as shown in FIG. 28, Tt will be appreciated that the steps can be
varied as desired. For example, the first lavatory door 30 can be opened afier the divider
door 18 has been opened. In another ernbodirsent, the first and second lavatory doors 30
and 32 are bi-fold doors.

Unless the context clearly requires otherwise, throughout the description and the

§1 08

clairos, the words "comprise,” "comprising,” and the like are to be construed in an
mclusive sense, as opposed to an exclusive or exhaustive sense; that 18 fo say, in the sense

of "including, but not imited t0." As used herein, the terms "connected,” "coupled,” or any

variant thereot, means any connection or coupling, either direct or indirect, between fwo or
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more elements; the coupling of connection between the elements can be physical, logical

non

or a combination thereof. Additionally, the words "herein,” "above,” "below,” and words of
similar import, when used in this application, shall refer to this application as a whole and
not to any particular portions of this application. Where the context permits, words in the
above Detailed Description of the Preferred Embodiments using the singular or plural
number may also include the plural or singular mumber respectively. The word "or” in
reference to a list of two or more items, covers all of the following interpretations of the
word: any of the tiems in the list, all of the items in the list, and any combination of the
items in the list.

The above-detailed description of embodiments of the disclosure is not intended to be
exhaustive or to limit the teachings to the precise form disclosed above. While specific
embodiments of and examples for the disclosure are described above for illustrative
purposes, various equivalent modifications are possible within the scope of the disclosure,
as those skilled in the relevant art will recognize. Further, any specific numbers noted
herein are only examples: alternative implementations may employ differing vahues,
measurements or ranges.

The teachings of the disclosure provided herein can be applied to other systems, not
necessarily the system described above. The clements and acts of the various embodiments
described above can be combined to provide further embodiments. Any measureroents
described or used herein are merely exemplary and not a linitation on the present
mvention. Other measuremenis can be used.

Any patents and applications and other references noted above, jncluding any that
may be listed m accompanying filing papers, are incorporated herein by reference m their

entirety. Aspects of the disclosure can be modified, if necessary, to eraploy the systers,

i9



{00

WO 2014/071413 PCT/US2013/068594

functions, and concepts of the various references described above to provide yet further
embodiments of the disclosure.

These and other changes can be made to the disclosure in light of the above Detailed
Description of the Preferred Embodiments. While the above description describes certain
embodiments of the disclosure, and describes the best mode contemplated, no matter how
detailed the above appears in text, the teachings can be practiced in many ways. Details of
the system may vary considerably in its implementation details, while still being
encompassed by the subject matter disclosed herein. As noted above, particular
terminology used when deseribing certain features or aspects of the disclosure should not
be taken to imply that the terminology is being redefined herein to be restricted to any
specific characteristics, features or aspects of the disclosure with which that terminclogy 1s
associated. In general, the terms used in the following claims should not be coustrued o
it the disclosures to the specitfic embodiments disclosed i the specitication uniess the
above Detailed Description of the Preferred Embodiments section explicitly defines such
terms. Accordingly, the actual scope of the disclosure encompasses not only the disclosed
embodiments, but also all equivalent ways of practicing or tmplementing the disclosure
under the claims.

While certain aspects of the disclosure are presented below in certain claim forms,
the mnventors contemplate the various aspects of the disclosure in any number of claim
forms. For example, while only one aspect of the disclosure is recited as a means-phus-
function claim under 35 U.S.C. §112, 96, other aspects may likewise be embodied as a
means-plus-function claim, or in other forms, such as being embodied in a computer-
readable medium. (Any claims intended to be treated under 35 US.C. §112, %6 will

include the words "means for™). Accordingly, the applicant reserves the right to add
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additional claims after filing the application to pursue such additional claim forms for other
aspects of the disclosure.

(00791 Accordingly, although exemplary embodiments of the invention have been shown
and described, it is to be understood that all the terms used herein are descriptive rather
than limiting, and that many changes, moditications, and substitutions may be made by one

having ordinary skill in the art without departing from the spirit and scope of the invention.
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CLAIMS

What is claimed is:
1. A lavatory monument assembly configured to be positioned in the interior of an aircratfl,
the lavatory monument assembly comprising:

an enclosure that inchudes at jeast & front wall and that defines an enclosure interior,

a divider wall that extends rearwardly trom the front wall, wherein the divider wall
inchudes a divider door that is movable between a closed posttion and an open position, and
wherein in the closed position the divider door divides the enclosure interior into a first
lavatory interior and a second lavatory interior,

wherein the front wall comptises a first lavatory door that is movable between a
closed and an open position and provides access to the first lavatory inferior, a second
lavatory door that is movable between a closed and an open position and provides access o
the second lavatory interior, and a vertically extending center post, whercin the second
lavatory door is lingedly connected to the center post, and wherein the center post and the
second lavatory door are shidable to a stowed posttion when the second lavatory door is in

the open position.

2. The lavatory monument assembly of claim 1 wherein the divider door is a bi-fold door

that is movable toward the front wall,

3. The lavatory monument assembly of elaim 2 wherein the divider door is hingedly

connected to the center post.

22
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4. The lavatory monument assembly of claim 3 wherein the center post, the divider door,
and the second lavatory door are slidable to a stowed position when the second lavatory

door is in the open position.

5. The lavatory monument assembly of claim 1 wherein the center post and second

lavatory door are slidable together away from the first lavatory door.

6. The lavatory monument assembly of elaim 3 wherein the center post, second lavatory

door and divider door are slidable away from the first door,

7. The lavatory monument assembly of claim | wherein the center post and second

lavatory door are slidable together toward the fitst lavatory door,

8. The lavatory monument assembly of claim 3 wherein the center post, second lavatory

door and divider door are slidable toward the first door.

9. The lavatory monument assembly of ¢laim 3 whercin the divider door is securable to

the second lavatory door when the divider door is in the open position,

10. The lavatory monument assembly of claim 1 wherein the divider door is a bi-fold door

that is movable toward the rear wall.

11. The lavatory monument assembly of claim 8 wherein the center post and second

lavatory door are slidable toward the first lavatory door.
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10. A method of operating a lavatory monument assembly that includes at least a front
wall and a divider wall that extends rearwardly from the front wall to divide the lavatory
monument assembly into first and second lavatory interiors, the method comprising the
steps of!

(a) moving one of a first lavatory door or a second lavatory door from a closed
posttion to an open position, wherein the first lavatory door defines a first width and the
second lavatory door defines & second width,

{b) moving a divider door from a closed position to an open position, and

{¢} moving the other of the first lavatory door and the second lavatory door froma
closed position to an open position to provide an opening that defines a thivd width,
wherein the third width is larger than the fivat width and the third width is larger than the

second width,

11, The method of claim 10 wherein the lavatory monuroent assernbly mncludes a
vertically extending center post that at least one of the first and second doors is hingedly
connected to, and wherein the center post 15 shdable in a direction that is generally paraliel

to a plane defined by the front wall.

12, The method of claim 11 further comprising the step of sliding the center post from a

home posttion to a stowed position,

13. The method of claim 12 wherein the divider wall is hingedly connected to the center

post.
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14. The method of claim 13 further comprising the step of securing the divider wall to one

of the first or second doors prior to step (¢).
15. The method of ¢laim 10 further comprising the step of moving the first lavatory door
and the second lavatory door to the closed position while the divider door remains in the

open position.

16. The method of ¢laim 10 wherein steps (b} and (¢} can be performed in any order.

[\
(941



WO 2014/071413

((

({

1/23

PCT/US2013/068594

100

32—

30|

FIG. 1

14
12

10



000000000000000000000000000000







000000000000000000000000000000




000000000000000000000000000000




WO 2014/071413

6/23

PCT/US2013/068594

FIG. 6



000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




000000000000000000000000000000




PCT/US2013/068594

WO 2014/071413




WO 2014/071413 PCT/US2013/068594

19/23

10

N




WO 2014/071413

PCT/US2013/068594

14 20/23 12
\ 22—'\ 27—-\
10 ~~—16
| _—18
24
28 38 27 e
2 _/ L
38
327 \
\2, BN 10 3 }8
y FIG. 22,
\ 22—'\ 27—-\
10 l~16
N
\\\\\\\\ \/ ’ 8
\\\\\\\\ | 24
pd l 38\\,/%
S 1 .
¥ 40
32~ 30~
FIG. 23 \> | \»




WO 2014/071413 PCT/US2013/068594

74\ 22 21/23 72\

10 I~ 16

27—-\

-
26

32~

FIG. 24 ™

" 22— Lo i | —2

19 I~ 16
-
o £
40
—
a ~d Il
FIG. 25
51~

18



WO 2014/071413 PCT/US2013/068594

" 22— 2/ N 21—

10 I~16
2
!
267 2
40
\27 10
2~ 30~
FIG. 26 Wi
" 2 25 2
10 I~16
-
19
267
18
40 /
3 -
21

32~




WO 2014/071413 PCT/US2013/068594

23/23
14 12
\ 22-—'\ \ 21—'\
m\ L~ 16
26/ 0 /24
18
/

FIG. 28



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2013/068594

A. CLASSIFICATION OF SUBJECT MATTER
IPC(8) - B64D 11/02 (2014.01)
USPC - 244/118.5

According to International Patent Classification (IPC) or to both national classification and 1PC

B. FIELDS SEARCHED

Minimum documentation searched (classification sysiem followed by classification symbols)
IPC(8) - B64D 11/02 (2014.01) .
USPC - 4/312; 52/34; 160/118, 196.1, 199, 201, 202, 203, 205, 206, 210, 211, 213, 214, 222; 244/118.5

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
CPC - B64D 11/02 (2013.01) .

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

PatBase, Google Patents

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X WO 2011/101385 A2 (SCLHIWA et al.) 25 August 2011 (25.08.2011) see machine translation 10b, 15, 16
Y 1-9, 10a, 113, 11b, 12-14
Y US 4,276,919 A (WALTERS) 07 July 1981 (07.07,1981) entire document 1-9, 10a, 11a, 11b, 12-14
Y US 5,996,287 A (SULLIVAN) 07 December 1999 (07.12.1999) entire document 2-4,6, 8,9, 10a, 11a, 13,
14
A US 2005/0125891 A1 (STRATMANN) 16 June 2005 (16.06.2005) entire document 1-9, 10a, 10b, 11a, 11b,
12-16
A US 2005/0116099 A1 (PHO et al.) 02 June 2005 (02.06.2005) entire document 1-9, 10a, 10b, 11a, 11b,
12-16
A US 4,589,463 A (RYAN) 20 May 1986 (20.05.1986) entire document 1-9, 10a, 10b, 11a, 11b,
12-16
D Further documents are listed in the continuation of Box C. D
*  Special categories of cited documents: “T” later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the apﬁllqauon but cited to understand
to be of particular relevance the principle or theory underlying the invention
“E” earlier application or patent but published on or after the international “X” document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
“L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other “Y» document of particular relevance; the claimed invention cannot be
special reason @5 specified) ) o considered to involve an inventive step when the document is
“O” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art
“P™  document published prior to the international filing date but later than «g» 4ocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
14 March 2014
0 4 AP R 2074
Name and mailing address of the [ISA/US Authorized officer: L
Mail Stop PCT, Attn: ISA/US, Commissioner for Patents Blaine R. Copenheaver
P.O. Box 1450, Alexandria, Virginia 22313-1450
L. PCT Helpdesk: 571-272-4300
Facsimile No. 571-273-3201 PCT OSP: §71-272-7774

Form PCT/ISA/210 (second sheet) (July 2009)



	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - claims
	Page 25 - claims
	Page 26 - claims
	Page 27 - claims
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - wo-search-report

