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(57) A lavatory system includes a toilet (302, 402)
having a front end, a back end, a top end, and a bottom
end, and a tube having a first end coupled to the toilet
(302, 402) toward the top end and a second end extend-

ing above the top end. The toilet (302, 402) includes a
toilet bowl (203, 204) defined by the front end, the back
end, the top end, and the bottom end, and a toilet seat
(414) coupled to the toilet bowl (203, 204) on the top end.
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Description

FIELD

[0001] The present disclosure relates to aircraft lava-
tory systems and methods and, more particularly, im-
proved safety features for use in aircraft lavatories to re-
duce the risk of injuries.

BACKGROUND

[0002] Aircraft cabins include lavatories having vacu-
um-driven systems. The waste removing process in such
a system may be based primarily on differences between
ambient pressure and a generated vacuum. Accordingly,
a strong suction with a toilet of the lavatory may be cre-
ated due to the vacuum and thus creates a risk of injury.
For instance, a person may be unable to remove them-
selves from the toilet due to the strong suction seal, which
may result in bodily damage. Therefore, a modification
to the vacuum-driven lavatories is desirable to reduce
the risk of injuries.

SUMMARY

[0003] A lavatory system is disclosed herein. The lav-
atory system includes a toilet having a front end, a back
end, a top end, and a bottom end, and a tube having a
first end coupled to the toilet toward the top end and a
second end extending above the top end. The toilet in-
cludes a toilet bowl defined by the front end, the back
end, the top end, and the bottom end, and a toilet seat
coupled to the toilet bowl on the top end.
[0004] In various embodiments, the tube is coupled to
the toilet bowl such that the toilet bowl includes a hole
configured to receive the tube.
[0005] In various embodiments, the tube is coupled to
the toilet seat such that the toilet seat includes a hole
configured to receive the tube.
[0006] In various embodiments, the tube is coupled to
the toilet between the toilet bowl and the toilet seat such
that the toilet seat includes an indent configured to re-
ceive the tube.
[0007] In various embodiments, the lavatory system
further includes a cap configured to cover the second
end of the tube. The cap is removably coupled to the
second end of the tube such that the cap is configured
to slide off the tube or be screwed off of the tube.
[0008] In various embodiments, the lavatory system
further includes a cap configured to cover the second
end of the tube. The cap is a film adhered to the second
end of the tube such that the cap is configured to be
punctured to allow air flow through the tube.
[0009] In various embodiments, the lavatory system
further includes a cap configured to cover the second
end of the tube. The cap is coupled to the tube via at
least one cap attachment such that the second end of
the tube is always open.

[0010] In various embodiments, the tube is coupled to
the toilet at at least one of the front end, the back end,
or the top end.
[0011] In various embodiments, the tube includes a
first segment downstream a curve of the tube and a sec-
ond segment upstream the curve. The first segment ex-
tends perpendicularly from the toilet and the second seg-
ment extends perpendicularly from the first segment.
[0012] In various embodiments, the toilet is disposed
in a lavatory of an aircraft.
[0013] In another aspect, an aircraft is disclosed here-
in. The aircraft includes a toilet disposed in a lavatory, a
tube, a waste tank, a fluid conduit, and a vacuum gener-
ator. The toilet includes a front end, a back end, a top
end, and a bottom end, a toilet bowl defined by the front
end, the back end, the top end, and the bottom end, and
a toilet seat coupled to the toilet bowl on the top end. The
tube has a first end coupled to the toilet toward the top
end and a second end extending above the top end. The
fluid conduit extends from the toilet bowl to the waste
tank. The vacuum generator is operatively coupled to the
waste tank such that the vacuum generator is configured
to cause a waste removal process between the toilet
bowl, the waste tank, and the fluid conduit.
[0014] In various embodiments, the tube is coupled to
the toilet bowl such that the toilet bowl includes a hole
configured to receive the tube.
[0015] In various embodiments, the tube is coupled to
the toilet seat such that the toilet seat includes a hole
configured to receive the tube.
[0016] In various embodiments, the tube is coupled to
the toilet between the toilet bowl and the toilet seat such
that the toilet seat includes an indent configured to re-
ceive the tube.
[0017] In various embodiments, the aircraft further in-
cludes a cap configured to cover the second end of the
tube. The cap is removably coupled to the second end
of the tube such that the cap is configured to slide off of
the tube or be screwed off of the tube.
[0018] In various embodiments, the aircraft further in-
cludes a cap configured to cover the second end of the
tube. The cap is a film adhered to the second end of the
tube such that the cap is configured to be punctured to
allow air flow through the tube.
[0019] In various embodiments, the aircraft further in-
cludes a cap configured to cover the second end of the
tube. The cap is coupled to the tube via at least one cap
attachment such that the second end of the tube is always
open.
[0020] In various embodiments, the aircraft further in-
cludes a cap configured to cover the second end of the
tube. The cap is coupled to a wall of the lavatory and
positioned over the second end of the tube.
[0021] In various embodiments, the tube includes a
first segment downstream a curve of the tube and a sec-
ond segment upstream the curve. The first segment ex-
tends perpendicularly from the toilet and the second seg-
ment extends perpendicularly from the first segment.
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[0022] In yet another aspect, a method of operating an
aircraft lavatory system of a lavatory for an aircraft is dis-
closed herein. The method includes using the aircraft lav-
atory system, actuating a vacuum generator of the lava-
tory to initiate a waste removal process, removing a cap
of the aircraft lavatory system in response to a vacuum
seal created between a toilet of the aircraft lavatory sys-
tem and a passenger using the aircraft lavatory system,
and releasing the vacuum seal created. Removing the
cap includes at least one of sliding, screwing, or punc-
turing the cap. Removing the cap allows ambient air to
flow through the aircraft lavatory system.
[0023] The forgoing features and elements may be
combined in various combinations without exclusivity,
unless expressly indicated herein otherwise. These fea-
tures and elements as well as the operation of the dis-
closed embodiments will become more apparent consid-
ering the following description and accompanying draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] The subject matter of the present disclosure is
particularly pointed out and distinctly claimed in the con-
cluding portion of the specification. A more complete un-
derstanding of the present disclosures, however, may
best be obtained by referring to the detailed description
and claims when considered in connection with the draw-
ing figures, wherein like numerals denote like elements.

FIG. 1 illustrates an aircraft, in accordance with var-
ious embodiments;
FIG. 2 illustrates a plumbing system of an aircraft, in
accordance with various embodiments;
FIG. 3 illustrates a perspective view of a lavatory for
an aircraft, in accordance with various embodiments;
FIG. 4 illustrates a schematic cross-sectional view
of an aircraft lavatory system, in accordance with
various embodiments;
FIG. 5 illustrates a schematic cross-sectional view
of an aircraft lavatory system, in accordance with
various embodiments; and
FIG. 6 illustrates a method of operating an aircraft
lavatory system, in accordance with various embod-
iments.

DETAILED DESCRIPTION

[0025] The detailed description of exemplary embodi-
ments herein refers to the accompanying drawings,
which show exemplary embodiments by way of illustra-
tion and their best mode. While these exemplary embod-
iments are described in sufficient detail to enable those
skilled in the art to practice the disclosure, it should be
understood that other embodiments may be realized and
that logical, chemical, and mechanical changes may be
made without departing from the spirit and scope of the
disclosure. Thus, the detailed description herein is pre-

sented for purposes of illustration only and not of limita-
tion. For example, the steps recited in any of the method
or process descriptions may be executed in any order
and are not necessarily limited to the order presented.
Furthermore, any reference to singular includes plural
embodiments, and any reference to more than one com-
ponent or step may include a singular embodiment or
step. Also, any reference to attached, fixed, connected
or the like may include permanent, removable, tempo-
rary, partial, full and/or any other possible attachment
option.
[0026] Due to weight restrictions, traditional ground
water-flush toilets are not practical for aircraft applica-
tions. Therefore, a commonly used solution is a vacuum-
driven lavatory system, with the waste removing process
being based primarily on differences between ambient
pressure and a generated vacuum. However, in spite of
the known advantages of the vacuum-driven lavatory
systems, there are disadvantages associated with a risk
of injury of an occupant, e.g., a passenger or a crew mem-
ber. This risk is due to a created suction between a person
and the toilet, making the person unable to remove him-
self from the toilet. For instance, when a passenger sits
on a seat of a toilet of the vacuum-driven lavatory system
and eliminates or reduces air gaps, the difference in am-
bient pressure in the surrounding area and the vacuum
pressure may cause the passenger to be suctioned down
into the seat cavity. The low pressure in the toilet bowl
in comparison with the ambient pressure prevents the
occupant from being removed from the toilet. Body dam-
ages and/or illnesses can result. Accordingly, as de-
scribed herein, modifications of vacuum-driven lavato-
ries eliminate, or tend to reduce, risks of such injuries.
[0027] Disclosed herein is a mechanism to reduce the
pressure difference between the ambient pressure and
the vacuum pressure, thus preventing or releasing suc-
tion created. For instance, the lavatory system described
herein provides a flow of air with ambient pressure to the
toilet cavity even if the cavity of a lavatory seat is com-
pletely covered by an occupant body (passenger, crew
member, etc.). A hollow tube may be connected to the
seat cavity via a hole at one end with an opening at an
opposite end of the tube. Further, the system may include
a cover on the end of the tube.
[0028] With such adjustments, among others, the con-
ditions creating potential vacuum-driven suction of hu-
man body are eliminated while not affecting waste re-
moving functions (e.g., flushing) in other "normal" condi-
tions with this low-cost modification based on the already
existing systems. Variants of locations, sizes, shapes,
geometries, materials, connections, methods of making,
etc. of such added parts can be designed according to
specifics of considered aircraft and its lavatory system.
Also, more than one added part can also be used if need-
ed. Further, while described herein in the context of an
aircraft, the disclosed lavatory system may be imple-
mented in non-aircraft applications (e.g., trains, subma-
rines, high-level floors in skyscraper buildings or towers,
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buildings in dry desert areas, etc., i.e., in cases with lim-
ited water supply).
[0029] Referring now to FIGS. 1-2, a side view of an
aircraft 100 is illustrated in accordance with various em-
bodiments. The aircraft 100 comprises a fuselage 110,
wings 120 extending outward from the fuselage 110, a
vertical stabilizer 130, horizontal stabilizers 140 and en-
gines 150. In various embodiments, fuselage 110 defines
an aircraft cabin therein. In this regard, passengers may
board the aircraft 100 and sit within the aircraft cabin
during travels. The aircraft cabin includes at least one
lavatory disposed therein. Aircraft 100 may have a pota-
ble water and wastewater system 160. As described in
further detail below, an aircraft lavatory system 400 may
be employed with one or more components of the potable
water and wastewater system 160.
[0030] Referring now to FIG. 2, a plumbing system 200
is illustrated, in accordance with various embodiments.
In various embodiments, the plumbing system 200 com-
prises a rinse valve 205 associated with each toilet bowl
(e.g., toilet bowls 203, 204). The rinse valve 205 is con-
figured to open in response to external activation (e.g.,
via flushing of a handle, via a sensor detecting a person
is no longer in front of the sensor, or the like). In response
to opening the rinse valve 205, waste water (e.g., potable
water) may flow (e.g., via fluid conduits 209) from a po-
table water tank 214 to a toilet bowl 203 or toilet bowl
204. In various embodiments, during the flushing proc-
ess, waste water may be dispensed through a fluid con-
duits 206, 207 from each toilet bowl (e.g., toilet bowls
203, 204) to the waste tank 208. In this regard, any solid
waste may be transported from the toilet bowl (e.g., toilet
bowl 203 or toilet bowl 204) to the waste tank 208 as
waste water, in accordance with various embodiments.
The plumbing system 200 may further include a vacuum
generator 210. The vacuum generator 210 may include
an actuator, motor, or other device or component which
initiates a vacuum flush of a toilet within the laboratory.
The vacuum generator 210 may be controlled to initiate
or cease a flush operation.
[0031] Referring now to FIG. 3, a perspective view of
a representative lavatory 300 of an aircraft is illustrated
in accordance with various embodiments. The lavatory
300 comprises a toilet 302 (e.g., toilet bowl 203, toilet
bowl 204), a water basin 304 (e.g., a sink), and a faucet
306. In various embodiments, the lavatory 300 further
comprises the plumbing system 200. The plumbing sys-
tem 200 is in fluid communication with at least the toilet
302. In this regard, in response to flushing the toilet 302,
waste water may be transferred throughout the plumbing
system 200. Similarly, in response to running water via
the faucet 306, waste water may be transferred through-
out the plumbing system 200.
[0032] Referring now to FIGS. 4-5, an aircraft lavatory
system 400 is illustrated in accordance with various em-
bodiments. The aircraft lavatory system 400 includes a
toilet 402 having a front end 404, a back end 406, a top
end 408 and a bottom end 410. The front end 404 and

the back end 406 may be opposite ends of the toilet 402
along an x-axis. The back end 406 may be a portion of
the toilet 402 abutting a wall of the lavatory 300 where
the front end 404 is accessible to the occupant. The top
end 408 and the bottom end 410 may be opposite ends
of the toilet 402 along a y-axis. The bottom end 410 may
be a portion of the toile 402 abutting a floor of the lavatory
300 where the top end 408 is accessible to the occupant.
The toilet 402 includes a toilet bowl 412 and a toilet seat
414. The toilet bowl 412 may be defined by the front end
404, the back end 406, the top end 408, and the bottom
end 410 such that an opening, or a rim, of the toilet bowl
412 is adjacent to the top end 408 and a toilet cavity is
defined by an inner surface of the toilet bowl. The toilet
seat 414 may be coupled (e.g., hingedly coupled) to the
toilet bowl 412 such that the toilet seat 414 is configured
to rotate along a first plane above the toilet bowl 412
(e.g., a first plane parallel to the x-axis). For instance, the
toilet seat 414 may be coupled to the toilet bowl 412 along
the top end 408 via a hinge 416 located at the back end
406.
[0033] The aircraft lavatory system 400 includes a tube
420 having a first end 422 and a second end 424. The
first end 422 is coupled to the back end 406 of the toilet
402. Particularly, the tube 420 is coupled toward the top
end 408 of the toilet 402. Positioning the first end 422
near (e.g., toward, adjacent to, etc.) the top end 408,
sanitary issues may be avoided (e.g., no waste should
enter the tube). In various embodiments, the first end 422
is coupled to the front end 404 of the toilet 402. In various
embodiments, the first end 422 is coupled anywhere in
between, for instance, the tube 420 may be coupled to
a side surface 405 (e.g., area between the front end 404
and the back end 406). In various embodiments, the first
end 422 may be covered with a mesh where the tube
420 is connected to the toilet 402 to further prevent waste
from getting into the tube 420. In various embodiments,
the tube 420 may be coupled to the toilet bowl 412 (e.g.,
near the rim of the toilet bowl 412). For instance, the toilet
bowl 412 may include a drilled hole from an outer surface
of the toilet bowl 412 to the inner surface of the toilet bowl
412 configured to receive the tube 420. In various em-
bodiments, the tube 420 may be coupled to the toilet seat
414. For instance, the toilet seat 414 may include a drilled
hole from an outer surface of the toilet seat 414 to an
inner surface of the toilet seat 414 configured to receive
the tube 420. In various embodiments, the tube 420 may
be received between the toilet bowl 412 and the toilet
seat 414. For instance, the tube 420 may rest on the rim
of the toilet bowl 412 below the toilet seat 414. The toilet
seat 414 may include an indent configured to receive the
tube 420.
[0034] The second end 424 of the tube 420 is config-
ured to be an open end. Accordingly, ambient air can
enter the tube 420 without any restriction and flow
through the tube 420 into the toilet 402. Accordingly, even
if the outer surfaces are completely sealed by the pas-
senger, the vacuum effect caused by the difference be-
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tween the ambient air and the low pressure within the
toilet cavity of the toilet bowl 412 will be reduced toward
the top end 408 due to the ambient air flow from the tube
420, thus allowing the passenger to not be suctioned into
the toilet seat 414.
[0035] For representative examples shown in Figs.4-5,
the tube 420 may include a curve 426 between the first
end 422 and the second end 424. In other words, the
tube 420 may be "L"-shaped. Accordingly, the tube 420
may include a first segment 428 downstream of the curve
426 and a second segment 430 upstream of the curve
426. The first segment 428 may extend perpendicularly
from the toilet 402 (e.g., in the x-direction). The second
segment 430 may extend perpendicularly from the first
segment 428 in a direction opposite the bottom end 410
(e.g., in the y-direction, away from the bottom of the toilet
bowl 412). The second segment 430 may extend above
and beyond the toilet seat 414 such that the second end
424 remains unobstructed by the occupant. In various
embodiments, the second segment 430 may extend per-
pendicularly from the first segment 428 in a same plane
as the first segment 428 (e.g., the second segment 420
may extend perpendicularly from the second segment
428 in a y-direction). In other words, the "L"-shape may
be completely or substantially horizontal (e.g., in an x-z
plane), rather than partially vertical as shown (e.g., in an
x-y plane). The tube 420 can be designed with various
number of segments of different geometries each. The
configuration and geometry of the tube 420 can be opti-
mized due to the available space in the lavatory 300,
while the second end 424 remains above the top end 408
and the second end 424 remains above the first end 422.
[0036] In various embodiments, the aircraft lavatory
system 400 may include a covering component in a form
of a cap 440. The cap 440 may be configured to prevent
dirt from entering the tube 420 and/or prevent passen-
gers from dropping items into the tube 420 that may
cause a blockage. The cap 440 may be configured to, at
least, partially cover the second end 424 of the tube 420.
The cap 440 may be configured to be removably coupled
to the second end 424. The cap 440 may be easily re-
moved in a case of emergency by an occupant (passen-
ger, crew member, etc.) using any of the implemented
solutions (removing by sliding, removing by screwing,
penetration/puncturing, etc.). For instance, in various
embodiments, the cap 440 may be a lid configured to
screw onto a threaded surface of the tube 420. The cap
440 may be configured to be unscrewed by an occupant
when needed (e.g., the vacuum created the suction/seal
of the passenger and the toilet 402). In various embodi-
ments, the cap 440 may be a lid configured to slide onto
the tube 420. The cap 440 may be configured to be lifted
off by the occupant when needed. In various embodi-
ments, the cap 440 may be a film (e.g., plastic, paper,
etc.) adhered to the second end 424. For instance, the
cap 440 may be configured to be punctured by the oc-
cupant when needed. The cap 440 may have different
appropriate design implementations with respect to their

topologies, geometries and materials (e.g., polymeric,
composite, metallic).
[0037] Referring to FIG. 5, in various embodiments,
the cap 440 may be configured to permanently allow the
ambient air to constantly flow into the toilet 402. Accord-
ingly, the aircraft lavatory system 400 may include at least
one cap attachment 442. For instance, the at least one
cap attachment 442 may be configured to couple the cap
440 to the tube 420 while leaving gaps between the cap
440 and the tube 420 to allow air to flow between the cap
440 and the tube 420. In various embodiments, the cap
440 may be coupled to a wall of the lavatory 300 and
positioned over the second end 424 of the tube 420. In
such a configuration, the passenger need not operate
the aircraft lavatory system 400 when needed as the am-
bient air will always be flowing into the toilet 402 and
eliminating the suction from the vacuum (e.g., the vacu-
um generator 210).
[0038] In various embodiments, the aircraft lavatory
system 400 may include a sign with instructions indicat-
ing how to operate the aircraft lavatory system 400. For
instance, the sign may be coupled to the wall of the lav-
atory such that the passenger can view the sign when
positioned on the toilet 402. The sign may indicate wheth-
er the user need to remove the cap 440 by sliding, re-
moving by screwing, penetration/puncture, etc.
[0039] Referring now to FIG. 6, a method 600 of oper-
ating an aircraft lavatory system is illustrated. At 602, the
aircraft lavatory system may be used in a lavatory for an
aircraft by a passenger. For instance, the lavatory may
include a toilet upon which the passenger may sit. At 604,
a vacuum generator of the lavatory may be actuated to
initiate a waste removal process. Accordingly, the pas-
senger may be suctioned into the toilet due to the vacuum
seal created between the passenger and the toilet. At
606, a cap may be removed by the passenger in an emer-
gency situation (e.g., the vacuum generator caused a
suction effect on the passenger sitting on the toilet). For
instance, the cap may be removed by sliding, removing
by screwing, puncturing a film, etc. Accordingly, when
the cap is removed, ambient air may flow through the
aircraft lavatory system thus releasing the suction pres-
sure between the passenger and the toilet.
[0040] Benefits, other advantages, and solutions to
problems have been described herein with regard to spe-
cific embodiments. Furthermore, the connecting lines
shown in the various figures contained herein are intend-
ed to represent exemplary functional relationships and/or
physical couplings between the various elements. It
should be noted that many alternative or additional func-
tional relationships or physical connections may be
present in a practical system. However, the benefits, ad-
vantages, solutions to problems, and any elements that
may cause any benefit, advantage, or solution to occur
or become more pronounced are not to be construed as
critical, required, or essential features or elements of the
disclosure. The scope of the disclosure is accordingly to
be limited by nothing other than the appended claims, in
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which reference to an element in the singular is not in-
tended to mean "one and only one" unless explicitly so
stated, but rather "one or more." Moreover, where a
phrase similar to "at least one of A, B, or C" is used in
the claims, it is intended that the phrase be interpreted
to mean that A alone may be present in an embodiment,
B alone may be present in an embodiment, C alone may
be present in an embodiment, or that any combination
of the elements A, B and C may be present in a single
embodiment; for example, A and B, A and C, B and C,
or A and B and C. Different cross-hatching is used
throughout the figures to denote different parts but not
necessarily to denote the same or different materials.
[0041] Systems, methods, and apparatus are provided
herein. In the detailed description herein, references to
"one embodiment", "an embodiment", "an example em-
bodiment", etc., indicate that the embodiment described
may include a particular feature, structure, or character-
istic, but every embodiment may not necessarily include
the particular feature, structure, or characteristic. More-
over, such phrases are not necessarily referring to the
same embodiment. Further, when a particular feature,
structure, or characteristic is described in connection with
an embodiment, it is submitted that it is within the knowl-
edge of one skilled in the art to affect such feature, struc-
ture, or characteristic in connection with other embodi-
ments whether or not explicitly described. After reading
the description, it will be apparent to one skilled in the
relevant art(s) how to implement the disclosure in alter-
native embodiments.
[0042] Furthermore, no element, component, or meth-
od step in the present disclosure is intended to be dedi-
cated to the public regardless of whether the element,
component, or method step is explicitly recited in the
claims. No claim element herein is to be construed under
the provisions of 35 U.S.C. 112 (f) unless the element is
expressly recited using the phrase "means for." As used
herein, the terms "comprises", "comprising", or any other
variation thereof, are intended to cover a non-exclusive
inclusion, such that a process, method, article, or appa-
ratus that comprises a list of elements does not include
only those elements but may include other elements not
expressly listed or inherent to such process, method, ar-
ticle, or apparatus.

Claims

1. A lavatory system, comprising:

a toilet (302, 402) having a front end, a back
end, a top end, and a bottom end, the toilet (302,
402) comprising:

a toilet bowl (203, 204) defined by the front
end, the back end, the top end, and the bot-
tom end; and
a toilet seat (414) coupled to the toilet bowl

(203, 204) on the top end; and

a tube having a first end coupled to the toilet
(302, 402) toward the top end and a second end
extending above the top end.

2. The lavatory system of claim 1, wherein the tube is
coupled to the toilet bowl (203, 204) such that the
toilet bowl (203, 204) includes a hole configured to
receive the tube, or wherein the tube is coupled to
the toilet seat (414) such that the toilet seat (414)
includes a hole configured to receive the tube.

3. The lavatory system of claim 1, wherein the tube is
coupled to the toilet (302, 402) between the toilet
bowl (203, 204) and the toilet seat (414) such that
the toilet seat (414) includes an indent configured to
receive the tube.

4. The lavatory system of any preceding claim, further
comprising a cap configured to cover the second end
of the tube, wherein the cap is removably coupled
to the second end of the tube such that the cap is
configured to slide off the tube or be screwed off the
tube, or, further comprising a cap configured to cover
the second end of the tube, wherein the cap is a film
adhered to the second end of the tube such that the
cap is configured to be punctured to allow air flow
through the tube, or further comprising a cap config-
ured to cover the second end of the tube, wherein
the cap is coupled to the tube via at least one cap
attachment such that the second end of the tube is
always open.

5. The lavatory system of any preceding claim, wherein
the tube is coupled to the toilet (302, 402) at at least
one of the front end, the back end, or the top end.

6. The lavatory system of any preceding claim, wherein
the tube comprises a first segment downstream a
curve of the tube and a second segment upstream
the curve, the first segment extending perpendicu-
larly from the toilet (302, 402) and the second seg-
ment extending perpendicularly from the first seg-
ment.

7. The lavatory system of any preceding claim, wherein
the toilet (302, 402) is disposed in a lavatory of an
aircraft.

8. An aircraft, comprising:

a toilet (302, 402) disposed in a lavatory, the
toilet (302, 402) comprising:

a front end, a back end, a top end, and a
bottom end;
a toilet bowl (203, 204) defined by the front
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end, the back end, the top end, and the bot-
tom end; and
a toilet seat (414) coupled to the toilet bowl
(203, 204) on the top end;

a tube having a first end coupled to the toilet
(302, 402) toward the top end and a second end
extending above the top end;
a waste tank;
a fluid conduit extending from the toilet bowl
(203, 204) to the waste tank; and
a vacuum generator operatively coupled to the
waste tank such that the vacuum generator is
configured to cause a waste removal process
between the toilet bowl (203, 204), the waste
tank, and the fluid conduit.

9. The aircraft of claim 8, wherein the tube is coupled
to the toilet bowl (203, 204) such that the toilet bowl
(203, 204) includes a hole configured to receive the
tube.

10. The aircraft of claim 8, wherein the tube is coupled
to the toilet seat (414) such that the toilet seat (414)
includes a hole configured to receive the tube, or
wherein the tube is coupled to the toilet (302, 402)
between the toilet bowl (203, 204) and the toilet seat
(414) such that the toilet seat (414) includes an in-
dent configured to receive the tube.

11. The aircraft of any of claims 8 to 10, further compris-
ing a cap configured to cover the second end of the
tube, wherein the cap is removably coupled to the
second end of the tube such that the cap is config-
ured to slide off of the tube or be screwed off of the
tube.

12. The aircraft of any of claims 8 to 10, further compris-
ing a cap configured to cover the second end of the
tube, wherein the cap is a film adhered to the second
end of the tube such that the cap is configured to be
punctured to allow air flow through the tube.

13. The aircraft of any of claims 8 to 10, further compris-
ing a cap configured to cover the second end of the
tube, wherein the cap is coupled to the tube via at
least one cap attachment such that the second end
of the tube is always open, or further comprising a
cap configured to cover the second end of the tube,
wherein the cap is coupled to a wall of the lavatory
and positioned over the second end of the tube.

14. The aircraft of any of claims 8 to 13, wherein the tube
comprises a first segment downstream a curve of
the tube and a second segment upstream the curve,
the first segment extending perpendicularly from the
toilet (302, 402) and the second segment extending
perpendicularly from the first segment.

15. A method of operating an aircraft lavatory system of
a lavatory for an aircraft, the method comprising:

using the aircraft lavatory system;
actuating a vacuum generator of the lavatory to
initiate a waste removal process;
removing a cap of the aircraft lavatory system
in response to a vacuum seal created between
a toilet (302, 402) of the aircraft lavatory system
and a passenger using the aircraft lavatory sys-
tem, wherein removing the cap includes at least
one of sliding, screwing, or puncturing the cap;
and
releasing the vacuum seal created, wherein re-
moving the cap allows ambient air to flow
through the aircraft lavatory system.
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