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(57) Abstract: A method of installing a toilet system on board an aircraft is

generally described. The toilet system includes a base support having a right
base support and a left base support, a toilet bowl, a right side support and a
left side support each supporting the toilet bowl. The method comprises
lowering the toilet bowl on to the base supports to at least partially engage a
first locking mechanism; sliding the toilet bowl in a forward direction to en-
gage a second locking mechanism; and inserting a first pin to couple the
right base support to the right side support and a second pin to couple the
left base support to the left side support in order to completely engage the
first locking mechanism.
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METHOD AND APPARATUS FOR INSTALLATION OF A TOILET
SYSTEM ON AN AIRCRAFT

Cross-References to Related Applications

[0001] This claims the benefit of U.S. Provisional Patent Application No. 62/140,260,
entitled “VACUUM TOILET SYSTEM AND INSTALLATION METHOD THEREOF,”

and filed on March 30, 2015, which is incorporated herein by reference in its entirety.

Field of the Disclosure

[0002] The present disclosure relates generally to vacuum toilet systems and more

particularly, to method and apparatus for installation of such systems.

Background

[0003] Designing a toilet for an aircraft poses challenges that do not generally occur in
ground-based toilet designs. For instance, in an aircraft, space and weight are at a premium,
and using regular water-flush toilets is not practical. Also, installing and removing the toilet
is much more difficult, since space restrictions make the installation and removal process

labor intensive.

Drawings

[0004] While the appended claims set forth the features of the present techniques with
particularity, these techniques may be best understood from the following detailed

description taken in conjunction with the accompanying drawings of which:
[0005] FIG. 1is a perspective view of a toilet configured according to an embodiment.

[0006] FIGS. 2A, 2B, 2C, and 2D are a sequential depiction of an installation method of a

toilet according to an embodiment.
[0007] FIG. 3 is a perspective view of a toilet according to an embodiment.

[0008] FIG. 4 is an exploded view of an end face of the support structure of a toilet

configured according to an embodiment.

[0009] FIG. 5is atop view of a base support of a toilet configured according to an

embodiment.
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[0010] FIG. 61s an exploded view of a locking mechanism of a toilet configured

according to an embodiment.

Detailed Description

[0011] The following discussion is directed to various exemplary embodiments.
However, one possessing ordinary skill in the art will understand that the examples
disclosed herein have broad application, and that the discussion of any embodiment is
meant only be exemplary of that embodiment, and not intended to suggest that the scope of

the disclosure, including claims, is limited to that embodiment.

[0012] Certain terms are used throughout the following description to refer to particular
features or components. As one skilled in the art will appreciate, different persons may
refer to the same feature or component by different names. This document does not intend
to distinguish between components or features that differ in name but not function. The
drawing figures are not necessarily to scale. Certain features and components herein may be
shown exaggerated in scale or in somewhat schematic form and some details of

conventional elements may not be shown in interest of clarity and conciseness.

[0013] The disclosure is generally directed to a method and apparatus for installing a
toilet on board an aircraft. According to an embodiment, the toilet system includes a base
support including a right base support and a left base support, a toilet bowl, and side
supports including a right side support and a left side support each supporting the toilet
bowl. According to some embodiments, the method comprises lowering the toilet bowl
supported by the left side support and the right side support on to the base support having
the left base support and the right base support to at least partially engage a first locking
mechanism; sliding the toilet bowl supported by the left side support and the right side
support in a forward direction to engage a second locking mechanism; and inserting a first
pin to couple the right base support to the right side support and a second pin to couple the
left base support to the left side support in order to completely engage the first locking

mechanism.

[0014] In an embodiment, the toilet system configured for use on board an aircraft
comprises a base support including a right base support and a left base support; a toilet

bowl; a side support including a right side support and a left side support each supporting
2
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the toilet bowl; a first locking mechanism configured to secure the toilet bowl to the aircraft
by coupling the right base support to the right side support and coupling the left base
support to the left side support; and a second locking mechanism configured to secure the
toilet bowl to the aircraft by coupling the right base support to the right side support and
coupling the left base support to the left side support; where the first locking mechanism

and the second locking mechanism operate independent of each other.

[0015] Turning to FIG. 1, a toilet configured according to an embodiment is shown. The
toilet, generally labelled 100, is configured to be deployed on an aircraft, and may be
housed within an external housing (not shown). The toilet 100 includes a bowl 102 attached
to a frame 104. The frame 104 includes at least a left side support 105 and a right side
support 106. In some embodiments, the left side support 105 and the right side support 106
together support the toilet bowl 102 as shown in FIG. 1. The toilet system 100 is mounted
on an aircraft structure 110. As shown in FIG. 1, a left base support 114 and a right base
support 112 are mounted on the aircraft structure 110. A first locking mechanism 120
(discussed later) couples the right base support 112 to the right side support 106 and couples
the left base support 114 to the left side support 105, thereby securing the toilet bowl 102 to
the aircraft structure 110. A second locking mechanism 130 (discussed later) also couples
the right base support 112 to the right side support 106 and couples the left base support 114
to the left side support 105, thereby further securing the toilet bowl 102 to the aircraft

structure 110.

[0016] Next, features of the first locking mechanism 120 will be described with reference
to FIGS. 3 — 5. As illustrated more clearly in FIGS. 3 and 5, each of the left base support
114 and the right base support 112 includes a respective tab 314 (508), 316 (500) extending
vertically upward from the aircraft structure 110. Each of the left side support 105 and the
right support 106 includes a respective end face illustrated in FIG. 4. The end face of the
left side support 105 includes a cavity 404 and the end face of the right side support 106
includes a cavity 402. In an embodiment, the tabs 314, 508, 316, 506 are configured to be
inserted into the respective cavity 404, 402 of the side supports 105, 106.

[0017] Asillustrated in FIG. 3, in an embodiment, the tabs 314 (508), 316 (506) and the
side supports 105, 106 each include a through-hole 306, 308, 310, 312. In an embodiment,
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when the first locking mechanism 120 is completely engaged, the through hole 306 in the
left side support 105 is configured to be aligned with the through hole 310 in the tab 314
(508) of the left base support 114, and the through hole 308 in the right side support 106 is
configured to be aligned with the through hole 312 in the tab 316 (506) of the right base
support 112, In some embodiments, a first pin 302 and a second pin 304 are provided to be
inserted through the through-holes 308, 312 and 304, 306 respectively to completely engage
the first locking mechanism 120. In some embodiments, the first pin 302 and the second
pint 304 are each a hitch pin. A person skilled in the art will understand that various other
structures may be provided to couple the right base support 112 to the right side support 106
and couple the left base support 114 to the left side support 105 via the tabs 314, 316, 5006,
508, the cavities 404, 402 of the side supports 105, 106, and the respective through-holes
306, 308, 310, 312. For instance, according to some embodiments, a cotter pin may be
provided. In some embodiments, as shown in FIG. 5, the tabs 506, 508 are provided at a

substantially rear portion of the respective base supports 112, 114.

[0018] Next, features of the second locking mechanism 130 will be described with
reference to FIGS. 2A and 3 — 6. As can be seen more clearly in FIGS. 5 and 6, the left
base support 114 and the right base support 112 each include a respective locking receptacle
504, 502. Moreover, as seen in FIG. 2A and 3, the end faces of each of the left side support
105 and the right side support 106 includes a cutout portion 208. The left side support has a
left side protrusion 318 and the right side support 106 has a right side protrusion 320
extending into the cutout portion 208. According to an embodiment, the left side protrusion
318 1s configured to couple with the left side locking receptacle 504 and the right side
protrusion 320 is configured to couple with the right side locking receptacle 502. As can be
seen more clearly in FIG. 6, the protrusion 604 is configured to be inserted into the locking
receptacle 602 and positively engage with the locking receptacle 602 such that some force is
required during installation to make a proper fit. According to an embodiment, the locking
receptacles 502, 504 are provided on a substantially mid-point of the respective base

supports 112, 114.

[0019] Next, a method of installation of the toilet 100 and the engagement of the first
locking mechanism 120 and the second mechanism 130 (according to an embodiment) will

be described with reference to FIGS. 2A, 2B, 2C, and 2D. As shown in FIGS. 2A-2D, a
4
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wall 250 of the aircraft lavatory does not leave much space for installation of the toilet 200.
Conventional toilet systems must be tilted back to engage a rear locking mechanism. Then
the toilet must be rotated downward to fully seat on the base support and is then locked into
place using quarter-turn fasteners or hitch pins at the front of the assembly. This could
prove to be cumbersome due to the proximity of lavatory shroud trim or other interferences
in the area. The toilet apparatus configured according to an embodiment illustrated in the

figures addresses these concerns.

[0020] FIGS. 2A-2D illustrate a side view of the toilet 200. In particular, the left side
support 105 and the left base support 114 are shown along with features of the first locking
mechanism 120 and the second locking mechanism 130. A person skilled in the art will
understand that the description below similarly applies to the right side support 106 and the
right base support 114.

[0021] Referring now to FIG. 2A, the toilet 200 is first lowered on to the left base support
114 in the direction of the arrow shown. According to some embodiments, the cavities 404,
402 of the side supports 105, 106 are aligned with the respective tabs 314, 316, 508, 506,
and the cutout portion 208 in the side supports 105, 106 is aligned with the respective
locking receptacle 504, 502. In the example embodiment shown in FIG. 2A, the cutout
portion 208 is positioned directly above a locking receptacle 204 and the cavities of the side

supports are positioned directly above the tab 202.

[0022] Next, as shown in FIG. 2B, the toilet 200 is lowered onto the base supports. In an
embodiment shown in FIG. 2B, the projection 206 is positioned next to the locking
receptacle 204. In the arrangement shown in FIG. 2B, the first locking mechanism 120 is at
least partially engaged where the tabs 314, 316, 508, 506 are inserted into the respective
cavities 404, 402 of the side supports 105, 106. Next, the method includes moving the toilet
200 in a forward direction away from the wall 250 in the direction of the arrow shown in

FI1G. 2B.

[0023] As illustrated in FIGS. 2C, the second locking mechanism 130 is engaged when
the toilet 200 is moved in a forward direction. In particular, the projection 206 is inserted
into the locking receptacle 204 to couple the side support to the base support. As discussed
above, the second locking mechanism 130 couples the right base support 112 to the right

5
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side support 106 and couples the left base support 114 to the left side support 105. In
addition, as discussed above with reference to FIG. 3, the through hole 306 in the left side
support 105 is configured to be aligned with the through hole 310 in the tab 314 (508) of the
left base support 114, and the through hole 308 in the right side support 106 is configured to
be aligned with the through hole 312 in the tab 316 (506) of the right base support 112.

[0024] With reference to FIG. 2D, a pin 210 is inserted into the through-holes of the tab
202 and the side supports to completely engage the first locking mechanism 120 according
to some embodiments. FIG. 2D illustrates the final position of the toilet 200 once it is

installed according to the embodiments discussed above.

[0025] The use of any and all examples, or exemplary language (e.g., “such as”) provided
herein, is intended merely to better illuminate the invention and does not pose a limitation
on the scope of the invention unless otherwise claimed. Numerous modifications and
adaptations will be readily apparent to those of ordinary skill in this art without departing
from the spirit and scope of the invention as defined by the following claims. Therefore, the
scope of the invention is defined not by the detailed description of the invention but by the
following claims, and all differences within the scope will be construed as being included in

the invention.

[0026] The particular implementations shown and described herein are illustrative
examples and are not intended to otherwise limit the scope of the disclosure in any way. For
the sake of brevity, conventional electronics, control systems, software development and
other functional aspects of the systems (and components of the individual operating

components of the systems) may not be described in detail.

[0027] The steps of all methods described herein are performable in any suitable order
unless otherwise indicated herein or otherwise clearly contradicted by context. No item or
component is essential to the practice of the invention unless the element is specifically
described as “essential” or “critical”. It will also be recognized that the terms “comprises,”
“comprising,” “includes,” “including,” “has,” and “having,” as used herein, are specifically
intended to be read as open-ended terms of art. The use of the terms “a” and “an” and “the”
and similar referents in the context of describing the invention (especially in the context of

the following claims) are to be construed to cover both the singular and the plural, unless

6
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the context clearly indicates otherwise. In addition, it should be understood that although

2%

the terms “first,” “second,” etc. may be used herein to describe various elements, these
elements should not be limited by these terms, which are only used to distinguish one
element from another. Furthermore, recitation of ranges of values herein are merely
intended to serve as a shorthand method of referring individually to each separate value
falling within the range, unless otherwise indicated herein, and each separate value is

incorporated into the specification as if it were individually recited herein.
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CLAIMS

1. A toilet system configured for use on board an aircraft comprising:

a base support mounted on the aircraft, the base support including a right base
support and a left base support;

a toilet bowl;

a right side support and a left side support each supporting the toilet bowl,

a first locking mechanism configured to secure the toilet bowl to the aircraft by
coupling the right base support to the right side support and coupling the left base support to
the left side support; and

a second locking mechanism configured to secure the toilet bowl to the aircraft by
coupling the right base support to the right side support and coupling the left base support to
the left side support; wherein

the first locking mechanism and the second locking mechanism operate independent

of each other.

2. The toilet system according to claim 1, wherein the first locking mechanism
comprises:

a tab provided on each of the left base support and the right base support; and

a corresponding cavity on an end face of each of the left side support and the right
side support; wherein

the tab is configured to be inserted into the respective cavity on the end faces of each

of the left side support and the right side support.

3. The toilet system according to claim 2, wherein

the tab on each of the left base support and the right base support has a through-hole;
and

an end portion of each of the left side support and the right side support has a
corresponding through-hole; and the first locking mechanism further comprises

a first pin configured to be inserted through the through-hole on 1) one of the left
side support and right side support; and the through-hole on the tab on ii) one of the left
base support and the right base support.
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4. The toilet system according to claim 3, wherein the first locking mechanism further
comprises

a second pin configured to be inserted through the through-hole on 1) the other of the
left side support and right side support; and the through-hole on the tab on ii) the other of
the left base support and the right base support.

5. The toilet system according to claim 4, wherein the first pin and the second pin are a
hitch pin.
6. The toilet system according to claim 2, wherein the tabs are provided at a rear

portion of the respective left base support and the right base support.

7. The toilet system according to claim 1, wherein the second locking mechanism
comprises:

a right side protrusion extending from an end of the right side support and a left side
protrusion extending from an end of the left side support; and

a respective locking receptacle positioned on each of the right base support and the
left base support and corresponding to the right side protrusion and the left side protrusion;
wherein

the right side protrusion and the left side protrusion are configured to be inserted

into the respective locking receptacles.

8. The toilet system according to claim 7, wherein the locking receptacles are provided

at a substantially mid-point of the respective left base support and the right base support.

9. A method of installing a toilet system on board an aircraft, the toilet system
including a base support mounted on the aircraft, the base support having a right base
support and a left base support, a toilet bowl, a right side support and a left side support

each supporting the toilet bowl, the method comprising:
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lowering the toilet bowl supported by the left side support and the right side support
on to the left base support and the right base support respectively to at least partially engage
a first locking mechanism;

sliding the toilet bowl supported by the left side support and the right side support in
a forward direction to engage a second locking mechanism; and

inserting a first pin to couple the right base support to the right side support and a
second pin to couple the left base support to the left side support in order to completely

engage the first locking mechanism.

10. The method according to claim 9, wherein the first locking mechanism comprises:
a tab provided on each of the left base support and the right base support; and
a corresponding cavity on an end face of each of the left side support and the right
side support;
wherein at least partially engaging the first locking mechanism comprises
aligning the tab with the respective cavity on the end faces of each of the left
side support and the right side support; and
inserting the tab into the respective cavity on the end faces of each of the left

side support and the right side support.

11.  The method according to claim 10, wherein
the tab on each of the left base support and the right base support has a through-hole;
and
an end portion of each of the left side support and the right side support has a
corresponding through-hole; and
wherein completely engaging the first locking mechanism further comprises
inserting the first pin through the through-hole on the right side support and
the through-hole on the tab on the right base support; and
inserting the second pin through the through-hole on the left side support and
the through-hole on the tab on the left base support.

10
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12. The method according to claim 9, wherein the first pin and the second pin are a hitch
pin.
13. The method according to claim 10, wherein the tabs are provided at a rear portion of

the respective left base support and the right base support.

14.  The method according to claim 9, wherein the second locking mechanism
comprises:

a right side protrusion extending from an end of the right side support and a left side
protrusion extending from an end of the left side support; and

a respective locking receptacle positioned on each of the right base support and the
left base support and corresponding to the right side protrusion and the left side protrusion;

wherein engaging the second locking mechanism comprises

inserting the right side protrusion and the left side protrusion into the

respective locking receptacles by sliding the right side support and the left side support in a

forward direction.

15. The method according to claim 14, wherein the locking receptacles are provided at a

substantially mid-point of the respective left base support and the right base support.

16. A toilet system configured for use on board an aircraft comprising:

a base support mounted on the aircraft;

a toilet bowl;

a side support configured to support the toilet bowl;

a first locking mechanism configured to secure the toilet bowl to the aircraft by
coupling the base support to the side support; and

a second locking mechanism configured to secure the toilet bowl to the aircraft by
coupling the base support to the side support; wherein

the first locking mechanism and the second locking mechanism operate independent

of each other.

11
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17. The toilet system according to claim 16, wherein the first locking mechanism
comprises:

a tab provided on the base support; and

a corresponding cavity on an end face of the side support; wherein

the tab is configured to be inserted into the respective cavity on the end face of the
side support.
18. The toilet system according to claim 17, wherein

the tab on the base support has a through-hole; and

an end portion of the side support has a corresponding through-hole; and the first
locking mechanism further comprises

a pin configured to be inserted through the through-hole on the side support and the
through-hole on the tab on the base support.

19. The toilet system according to claim 16, wherein the second locking mechanism
comprises:

a protrusion extending from an end of the side support; and

a locking receptacle positioned on the base support and corresponding to the
protrusion; wherein

the protrusion is configured to be inserted into the locking receptacle.

12
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