19 DANMARK (10 DK/EP 2318599 T3

(12) Oversaettelse af
europaeisk patentskrift

Patent-og
Varamaerkestyrelsen

(51) Int.Cl.: E03C 1/12(2006.01)
(45) Oversaettelsen bekendtgjort den: 2016-06-27

(80) Dato for Den Europaeiske Patentmyndigheds
bekendigorelse om meddelelse af patentet: 2016-04-20

(86) Europzeisk ansggning nr.: 09786103.3

(86) Europzeisk indleveringsdag: 2009-08-05

(87) Den europaeiske ansggnings publiceringsdag: 2011-05-11
(86) International ansggning nr.: IB2009006453

(87) Internationalt publikationsnr.: WO2010015915

(30) Prioritet: ~ 2008-08-08 US 188680

(84) Designerede stater: AT BE BG CH CY CZ DE DK EE ES FI FR GB GR HR HU IE IS IT LI LT LU LV MC
MK MT NL NO PL PT RO SE Sl SK SM TR

(73) Patenthaver: Studor S.A., 82, route d'Arlon, 1150 Luxembourg, Luxembourg
(72) Opfinder: TRUEB, Thomas, W., 105 Pinnacle Road, Ellington, CT 06029, USA
(74) Fuldmaegtig i Danmark: Budde Schou A/S, Hausergade 3, 1128 Kebenhavn K, Danmark
(54) Benaevnelse: Luftindlgbsventil
(56) Fremdragne publikationer:
GB-A- 1 002 865
JP-A- H11 325 289

US-A- 4974 632
US-A1- 2006 237 678



DK/EP 2318599 T3



DK/EP 2318599 T3
DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to air ventilation devices for use in pipe systems, and, more particularly, to air admittance
valves used to vent pipe systems to the ambient environment.

BACKGROUND OF THE INVENTION

[0002] In general, air admittance valves are used in plumbing systems as an alternative to vent systems that require venting
through a complicated pipe system and/or rooftop vent system. Air admittance valves are one-way mechanical valves that may be
located in a ventilated space to alleviate a need to connect to a central vertical vent (or to provide a separate vertical vent) that
passes through the roof of a structure. FIG. 1 shows a typical application of an air admittance valve. Air admittance valves are
normally closed, but open during a negative pressure condition, such as when wastewater is released. This allows air to enter the
plumbing system and facilitate drainage. Once the flow of the wastewater ceases, the valve closes and remains closed until
another negative pressure condition occurs. In such a manner, odors are prevented from escaping from the vent system.

[0003] Many air admittance valves rely on gravity to close the valve once a negative pressure condition ceases. Such air
admittance valves usually include sealing members that are constructed of multiple components. Typically, a rigid plate or frame
structure is used to carry a thin flexible sealing member to and from closed and open positions. In many instances the thin flexible
sealing member is bonded, stretched across, or otherwise fixed to the rigid frame structure. An example of such a design is
described in U.S. Patent No. 4,535,807.

[0004] These multipart constructions, however, are difficult and expensive to manufacture. Additionally, any detachment of the
sealing member from the rigid frame structure is likely to result in inferior, and in some situations, failed performance of the air
admittance valve. Furthermore, in many situations the ability of the sealing member to perform the sealing function is dictated by
the accuracy of the dimensions of the frame structure. For instance, frame structures that have certain discontinuities, uneven
surfaces, or other dimensional aberrations may not allow the sealing members to seal the valve in the closed position.

[0005] There is a need, therefore, for an improved air admittance valve that is configured to vent pipe systems to the ambient
environment. The improved air admittance valve should be simpler and less expensive to manufacture, and should also provide
enhanced performance with respect to the valve known from JP H11 325 289, which provides a sealing member without a
separate frame member.

BRIEF SUMMARY OF THE INVENTION

[0006] The present invention addresses the above needs and achieves other advantages by providing an air admittance valve
configured when subjecte to a negative pressure condition to vent a pipe system to an ambient environment according to claim 1.
In embodiments, the sealing member may further comprise a middle rib disposed between the inner and outer ribs.

[0007] In some embodiments, the lid may further comprise a top portion, and a side portion extending approximately
perpendicularly from an outer perimeter of the top portion of the lid, the top and side portions of the lid each defining inner and
outer surfaces such that the inner surfaces of the lid define a second chamber. In some embodiments, the main body may further
comprise an approximately cylindrically-shaped main body wall defining an inner surface and an outer surface, the main body
further defining an internal communication element that extends inwardly from the inner surface of the main body wall, and
wherein the internal communication element comprises a plurality of openings allowing communication therethrough between the
first chamber and the second chamber. In some embodiments, the one or more guiding elements may comprise a plurality of
guiding elements that extend from the inner surface of the top portion of the lid. In other embodiments, the plurality of guiding
elements may comprise a plurality of triangularly-shaped ribs extending substantially downward from the inner surface of the top
portion of the lid, the plurality of ribs defining a plurality of guiding edges and wherein the ribs are disposed radially about an
imaginary center point.

[0008] In some embodiments, the main body may further comprise an approximately cylindrically-shaped main body wall defining
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an inner surface and an outer surface, wherein one end of the main body wall defines the inner valve seat, and wherein the main
body further defines an external communication element that extends outwardly and at an angle from the outer surface of the
main body wall such that an end of the external communication element defines the outer valve seat, wherein a third chamber is
defined between the outer surface of the main body wall and the external communication element, and wherein the external
communication element comprises a plurality of openings allowing communication therethrough between the third chamber and
the ambient environment. In some embodiments, a plurality of support walls may be disposed within the third chamber. In other
embodiments, the one or more guiding elements may comprise a plurality of guiding elements that extend from the internal
communication element of the main body. In other embodiments, the plurality of guiding elements may comprise a plurality of
triangularly-shaped ribs extending from the internal communication element of the main body, and wherein the ribs may be
disposed radially about an imaginary center point.

[0009] In another not claimed embodiment, the air admittance valve comprises a main body made of a rigid material, a flexible
ring-shaped sealing member, and a lid made of a rigid material. The main body has top and bottom portions and is configured to
sealingly attach to the pipe system proximate the bottom portion and a main body chamber configured to The main body also
comprises an approximately cylindrically-shaped main body wall defining an inner surface and an outer surface, wherein one end
of the main body wall defines an inner valve seat, and wherein the main body further defines an internal communication element
and an external communication element, the internal communication element extending inwardly from the inner surface of the
main body wall and comprising a plurality of openings allowing communication therethrough between the main body chamber and
a lid chamber, the external communication element extending outwardly and at an angle from the outer surface of the main body
wall such that an end of the external communication element defines an outer valve seat. An external communication chamber is
defined between the outer surface of the main body wall and the external communication element, and the external
communication element comprises a plurality of openings allowing communication therethrough between the external
communication chamber and the ambient environment. A vent opening is defined between the inner and outer valves seats that is
configured to provide communication between the external communication chamber and the lid chamber. The flexible ring-shaped
sealing element is configured to move between a closed position and an open position, and the sealing element defines an outer
perimeter surface, an inner perimeter surface, and opposite top and bottom surfaces extending between the outer and inner
perimeter surfaces. The lid is made of a rigid material and is configured to sealingly attach to the main body proximate the top
portion of the main body, the lid comprising a top portion, and a side portion extending approximately perpendicularly from an
outer perimeter of the top portion, the top and side portions each defining inner and outer surfaces such that the inner surfaces
define the lid chamber. The lid further comprises a plurality of triangularly-shaped ribs extending downward from the inner surface
of the top portion of the lid and disposed radially about an imaginary center point such that the plurality of ribs define a plurality of
guiding edges configured to guide the sealing element via the inner perimeter surface of the sealing element to and from the
closed position, in which the bottom surface of the sealing element rests against the inner and outer valve seats of the main body
thus blocking communication through the vent opening, and the open position, in which the sealing element rises off of the inner
and outer valve seats such that the main body chamber communicates with the ambient environment through the vent opening,
the lid chamber, and the external communication chamber.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Having thus described the invention in general terms, reference will now be made to the accompanying drawings, which
are not necessarily drawn to scale, and wherein:

FIG. 1 shows a common application of an air admittance valve in accordance with the prior art;

FIG. 2 is a perspective view of an assembled air admittance valve in accordance with an exemplary embodiment of the present
invention;

FIG. 3 is an exploded perspective view showing a lid, a sealing member, and a main body of an air admittance valve in
accordance with an exemplary embodiment of the present invention;

FIG. 4 is a perspective view of the underside of a lid of an air admittance valve in accordance with an exemplary embodiment of
the present invention;

FIG. 5 is a cross-section view of an assembled air admittance valve in a closed position in accordance with an exemplary
embodiment of the present invention;

FIG. 6 is a cross-section view of an assembled air admittance valve in an open position in accordance with an exemplary
embodiment of the present invention;
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FIG. 7 is an exploded perspective view showing a sealing member, a main body, and the underside of a lid of an air admittance
valve in accordance with a not claimed exemplary embodiment of the present invention; and

FIG. 8 is an exploded perspective view showing a sealing member, a main body, and the underside of a lid of the air admittance
valve in accordance with yet another exemplary embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] The present invention now will be described more fully hereinafter with reference to the accompanying drawings, in which
some, but not all embodiments of the invention are shown. Indeed, the present invention may be embodied in many different
forms and should not be construed as limited to the embodiments set forth herein; rather, these embodiments are provided so
that this disclosure will satisfy applicable legal requirements. Like numbers refer to like elements throughout.

[0012] FIG.1 shows a common application of an air admittance valve in accordance with the prior art. As depicted in the figure,
in a common application an air admittance valve 20 communicates with a plumbing system 22 to vent the plumbing system upon
the discharge of wastewater, such as from a wastewater source 24. Although the air admittance valve 20 opens upon discharge
of the wastewater, it is normally closed to prevent the escape of gases from the plumbing system. As noted above, many prior art
air admittance valves include a rigid plate or frame structure that is used to carry a thin flexible sealing member to and from
closed and open positions. However, these multipart constructions are not only difficult and expensive to manufacture, but
sometimes result in poor performance due to inconsistencies in the frame structures.

[0013] FIG. 2 shows a perspective view of an assembled air admittance valve 50 in accordance with an exemplary embodiment
of the present invention, and FIG. 3 shows an exploded perspective view of the air admittance valve 50 in accordance with an
exemplary embodiment of the present invention. In general, the air admittance valve 50 according to various embodiments of the
present invention includes a lid 60, a flexible sealing element 70 (not visible in FIG. 2), and a main body 80. Referring to FIG. 3, in
the depicted embodiment, the lid 60 is made of a rigid thermoplastic material, such as, for example, polyvinyl chloride (PVC) or
acrylonitrile butadiene styrene (ABS), and comprises a top portion 62 having an outer perimeter 63, and a side portion 64 that
extends approximately perpendicularly from the outer perimeter 63 of the top portion 62. The top portion 62 includes an outer
surface 65 and an inner surface 66 (inner surface 66 is visible in FIG. 4). Likewise, the side portion 64 includes an outer surface
67 and an inner surface 68 (inner surface 68 is visible in FIG. 4). It should be noted that in other embodiments, the lid may be
constructed of any rigid material. Additionally, other configurations of the lid are possible, including, for example, disk-like
configurations that do not include side portions. In the depicted embodiment, a lid chamber 69 is defined by the inner surfaces 66,
68 of the lid 60 (lid chamber 69 is visible in FIG. 4). As shown in the figure, the lid 60 has a substantially circular top profile,
which is designed to sealingly attach to the main body 80. It should be noted that in other embodiments the lid 60 and/or the main
body 80 may have various other configurations and are not limited to the shapes and configurations shown in the figures. In the
depicted embodiment, the lid 60 is constructed of a rigid material, and is attached to the main body 80 through the use of a sonic
weld. In other embodiments however, the lid 60 may be secured to the main body 80 in any other manner designed to sealingly
attach the lid 60 to the main body 80, including, but not limited to, other mechanical and/or chemical attachment methods.

[0014] The sealing element 70 of the depicted embodiment is a ring-shaped seal constructed of a flexible material. However, it
should be noted that in other embodiments, the sealing element 70 could have a variety of shapes, including, for example, oblog,
hourglass, and elliptical shapes. In the depicted embodiment, sealing element 70 comprises an outer perimeter surface 72, an
inner perimeter surface 74, a top surface 76, and a bottom surface 78. The top and bottom surfaces 76, 78 are configured
opposite of each other and extend between the outer perimeter surface 72 and the inner perimeter surface 74. Although not
visible in FIG. 3, the bottom surface 78 of the sealing member 70 defines a substantially planar surface in order to provide a seal
for the air admittance valve 50. In the depicted embodiment, the top surface 76 of the sealing element 70 includes an outer rib 75,
a middle rib 77, and an inner rib 79, wherein the ribs 75, 77, and 79 are substantially concentric about the center of the sealing
element 70. Although other embodiments of the present invention may not include ribs, in the depicted embodiment, the inner and
outer ribs 75, 79 provide support for the sealing element in an area proximate the valve seats. In the depicted embodiment, the
sealing member 70 is a unitary element constructed of a silicone material, however in other embodiments, various other
configurations and materials are possible.

[0015] Referring to FIG. 3, the main body 80 of the air admittance valve 50 includes a top portion 82 and a bottom portion 84. In
the depicted embodiment, the bottom portion 84 has a substantially cylindrical shape and includes a threaded section 86
proximate a distal end of the bottom portion 84. In the depicted embodiment, the threaded section 86 of the bottom portion 84 is



DK/EP 2318599 T3

defined in an outer surface of the bottom portion 84 so that the air admittance valve 50 may be affixed to an internally threaded
end of an existing pipe system. In other embodiments, however, the threaded section 86 could be defined by an inner surface of
the bottom portion 84, or, in still other embodiments, other methods of attaching the air admittance valve 50 to the pipe system
are possible. Although other physical configurations are possible, the cylindrical shape of the bottom portion 84 allows the
depicted embodiment to interface with existing pipe systems, which often comprise substantially cylindrical pipes.

[0016] The main body 80 of the air admittance valve 50 comprises an approximately cylindrically shaped main body wall 88 (seen
more clearly in FIGS. 5 and 6) that defines an inner surface 90 and an outer surface 92. A main body chamber 93 (seen more
clearly in FIGS. 5 and 6) is defined by the inner surface of the main body wall 88. Thus, in the depicted embodiment, when the air
admittance valve 50 is attached to an existing pipe system, the main body chamber 93 is configured to communicate with the
attached pipe system. In the depicted embodiment, the main body 80 of the air admittance valve 50 is made of a rigid
thermoplastic material, such as, for example, polyvinyl chloride (PVC) or acrylonitrile butadiene styrene (ABS). It should be noted
that other embodiments, the main body 80 may be made of any rigid material. In some embodiments, such as the depicted
embodiment, the material of the main body 80 may be chosen to complement the material of the lid 60. However, in other
embodiments, the lid 50 and the main body 80 may be constructed of dissimilar materials.

[0017] The top end of the main body wall 88 defines a substantially circular surface having a rounded edge, thus defining an
inner valve seat 95 of the air admittance valve 50. It should be noted that in the depicted embodiment, although the main body
wall 88 has a generally cylindrical shape, it necks inward between the bottom portion 84 and the top portion 82. In other
embodiments, however, the main body wall 88 may have other configurations. Additionally, although the inner valve seat 95 of the
depicted embodiment has a rounded profile, in other embodiments it could have various profiles configured to provide a seal with
the sealing element 70.

[0018] In the depicted embodiment, the top portion 82 of the air admittance valve 50 includes an external communication element
96 and an internal communication element 98. The external communication element 96 extends outwardly and upwardly at an
angle from the outer surface 92 of the main body wall 88, and defines an external communication chamber 97 between the outer
surface 92 and the external communication element 96. The end portion 99 of the external communication element 96 also
defines an outer peripheral edge 101 upon which the lid 60 is attached. An end portion 99 of the external communication element
96 defines a substantially circular ring having a rounded edge, which defines an outer valve seat 100. As such, in the depicted
embodiment, the inner and outer valves seats 95, 100 are defined by the main body 80. However, in other embodiments the inner
and outer valve seats may be defined by various other components, and in some embodiments the inner valve seat may be
defined by one component and the outer valve seat may be defined by another component. For example, in one embodiment the
inner valve seat may be defined by the main body and the outer valve seat may be defined by the lid. Also, although the outer
valve seat 100 of the depicted embodiment has a rounded profile, in other embodiments it could have various profiles configured
to provide a seal with the sealing element 70. Additionally, in still other embodiments, the inner valve seat 95 and the outer valve
seat 100 could have different profiles.

[0019] In the depicted embodiment, the inner and outer valve seats 95, 100 are substantially concentric about the center of the
main body wall 88, substantially co-planer with each other, and there is a vent opening 102 located between the valve seats
95,100. As will be described in more detail below, when the air admittance valve 50 is in an open position, the vent opening 102
between the inner and outer valve seats 95, 100 is configured to allow venting through the vent opening 102, i.e., air can flow
between the lid chamber 69 and the external communication chamber 97 via the vent opening 102. In the depicted embodiment,
the external communication chamber 97 also includes a plurality of support elements 103 that extend between the outer surface
92 of the main body wall 88 and the external communication element 96. As will be described in more detail below, in various
embodiments, the plurality of support elements 103 are configured to prevent the sealing element 70 from becoming lodged in the
external communication chamber 97, thus the plurality of support elements 103 are configured to provide support for the sealing
element 70 should the sealing element tend to be drawn into the external communication chamber 97 through the vent opening
102 between the valve seats 95, 100. It should be noted that the plurality of support elements 103 are configured so as not to
interfere with the ability of the valve 50 to allow communication of air through the vent opening 102 between the inner and outer
valve seats 95, 100. Thus, in the depicted embodiment, a plurality of open areas 107 are defined between the plurality of support
elements 103.

[0020] In the depicted embodiment, the external communication element 96 is comprised of a plurality of projections 104 that
extend between the outer surface 92 of the main body wall 88 and the end portion 99. As shown in the figure, the plurality of
projections 104 define a plurality of openings 109 therebetween, such that the external communication element 96 allows
communication of air between the ambient environment and the external communication chamber 97 through the openings 109.
As will be described in more detail below, when the air admittance valve 50 is in an open position, air enters the air admittance
valve 50 through the external communication element 96. As a result, the plurality of projections 104 act to protect the inside of
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the valve 50 from any debris or other materials that may tend to be carried by the air flow. It should be noted, however, in other
embodiments of the present invention, other configurations of an external communication element 96 are possible. In such a
manner, the openings 109 of the external communication element 96 may have other configurations, including smaller openings,
larger openings, or combinations thereof. Furthermore, in various embodiments, the external communication element 96 may
have various other configurations, and in some embodiments, there need not be an external communication element 96.

[0021] As noted above, the main body 80 also defines an internal communication element 98 that extends inwardly and upwardly
from the inner surface 90 of the main body wall 88 proximate the top end 94. In the depicted embodiment, the internal
communication element 98 includes a mesh surface 110 (FIG. 3) that extends to a top surface 112. The mesh surface 110
defines a plurality of openings 114, such that the internal communication element 98 allows communication of air through the
openings 114. The mesh surface 110 acts to protect the inside of the valve 50 from any debris or other materials that may tend to
be carried by the air flow, which may include various debris from the pipe system. It should be noted, however, in other
embodiments of the present invention, other configurations of the internal communication element 98 are possible. In such a
manner, any openings of the internal communication element 98 may have other configurations, including smaller openings,
larger openings, or combinations thereof. Furthermore, in various embodiments, the internal communication element 98 may have
a various other configurations, and in some embodiments, there need not be an internal communication element.

[0022] FIG. 4 shows the underside of the lid 60. In various embodiments, one or more guiding elements may extend from the lid
60. In the depicted embodiment, a plurality of guiding elements 105 extend from the inner surface 66 of the top portion 62 of the
lid 60 into the lid chamber 69. However, in other embodiments a single guiding element may extend from the lid 60, such as, for
example, a cylindrical element. In the depicted embodiment, the plurality of guiding elements 105 define a plurality of guiding
surfaces 106 that extend downward from the inner surface 66 of the top portion 62. As will be described in more detail below, the
plurality of guiding surfaces 106 are configured to guide the sealing member 70 by the inner perimeter surface 74 of the sealing
member 70 to guide it as it moves between a closed position (FIG. 5) and an open position (FIG. 6). In the depicted embodiment,
the plurality of guiding elements 105 comprises a plurality of substantially triangularly-shaped ribs that are radially disposed about
an imaginary center point of the lid 60, and which define a plurality of open areas 108 therebetween such that air may be
communicated within the lid chamber 69. In the depicted embodiment, the shape of the guiding elements 105 is configured to
complement the shape of the internal communication element 98, however, in other embodiments the plurality of guiding elements
105 may have any configuration that provides a plurality of guiding surfaces 106 for guiding the sealing member 70 by the inner
perimeter surface 74 of the sealing member 70 and that allow the lid 60 to be sealingly attached to the main body 80.

[0023] In some embodiments, one or more guiding elements may be part of the main body 80 and may extend up from the main
body 80, rather than down from the lid 60. An example of an embodiment showing a plurality of guiding elements 105 extending
from the main body 80 is depicted in FIG. 7. In other embodiments, one or more guiding elements 105 may be part of the lid 60
and one or more guiding elements 105 may be part of the main body 80. An example of such an embodiment is depicted in FIG.
8. In such a manner, the plurality of guiding elements 105 includes a plurality of guiding surfaces 106 configured to guide the
sealing element 70 by the inner perimeter surface 74 of the sealing element 70.

[0024] FIG. 5 shows a cross-section view of the air admittance valve 50 in the closed position. As shown in the figure, in the
closed position the sealing element 70 rests via force of gravity on the inner and outer valve seats 95, 100 of the main body 80,
thus covering the vent opening 102 between the inner and outer valve seats 95, 100. In such a manner, although there may be
air communication between the pipe system and the lid chamber 69 (through the main body chamber 93 and the internal
communication element 98), the sealing member 70 blocks communication through the vent opening 102 between the inner and
outer valves seats 95,100. Thus, air communication between the pipe system and the ambient environment is blocked. As shown
in the figure, in some embodiments the inner and outer ribs 75, 79 of the sealing element 70 may be configured to approximately
line up with the inner and outer valve seats 95, 100 of the main body 80 so as to provide support via increased thickness in these
areas, thus providing reinforcing support for the sealing element 70 in the areas of contact with the valve seats 95,100.

[0025] Additionally, in some embodiments, there may be situations where the sealing member 70 is subjected to air pressure
differentials that may tend to press the sealing member 70 downward into the external communication chamber 97. As also shown
in the figure, in the depicted embodiment, the middle rib 77 of the sealing element 70 is configured to be placed in an area
between the inner and outer valve seats 95,100 and proximate the plurality of support elements 103 located in the external
communication chamber 97 so as to provide support for the sealing member 70 should the sealing member 70 be pressed
downward. As such, the plurality of support elements 103 of the depicted embodiment tend to keep the sealing element 70 from
becoming trapped in the external communication chamber, and the middle rib 75 provides reinforcing support for the sealing
element 70 in an area of contact with the support elements 103. It should be noted that, in the depicted embodiment, the plurality
of support elements 103 do not extend up to the inner and outer valve seats 95, 100 so as not to interfere with the sealing of the
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valve seats 95,100. In other embodiments, other support element designs are possible, and in still other embodiments there need
not be any support elements in the external communication chamber 97.

[0026] FIG. 6 shows a cross section view of the air admittance valve 50 in the open position. The open position is created by a
negative pressure condition, which may be initiated when wastewater in the pipe system is released (such as, for example, by
flushing a toilet or by draining a wastewater tub). The negative pressure condition causes the sealing element 70 to rise off of the
inner and outer valve seats 95, 100, thus opening communication of air through the vent opening 102 between the inner and
outer valve seats 95, 100. As shown in the figure, the sealing element 70 is guided into the lid chamber 69 via its inner perimeter
surface 74 by the plurality of guiding surfaces 106 defined by the plurality of guiding elements 105. Once in the open position,
communication of air through the vent opening 102 between the inner and outer valve seats 95, 100 allows air to be drawn in
from the ambient environment and ultimately into the pipe system. In particular, air is drawn from the ambient environment through
the openings 106 of the external communication element 96 into the external communication chamber 97, and from the external
communication chamber 97 through the vent opening 102 between the inner and outer valve seats 95, 100 and into the lid
chamber 69, and from the lid chamber 69 through the openings 114 of the internal communication element 98 and into the main
body chamber 93, which is in direct communication with the pipe system. When the negative pressure condition ceases, the
sealing element 70 drops down from the lid chamber 69, again guided via its inner perimeter surface 74 by the plurality of guiding
surfaces 106 defined by the plurality of guiding elements 105 and onto the inner and outer valve seats 95, 100, thus sealing the
vent opening 102 between the valve seats 95, 100, and, closing the valve 50.

[0027] As a result, and among other reasons, the present invention improves on the prior art by providing an air admittance
valve 50 having a sealing element 70 that is guided to and from open and closed positions via an inner perimeter surface 74 of
the sealing element 70, and thus without the need for a separate guiding frame structure attached to the sealing member 70.
Thus, the present invention provides a simpler air admittance valve design and that provides enhanced performance that is less
expensive to manufacture.

[0028] Many modifications and other embodiments of the invention set forth herein by the attached claims will come to mind to
one skilled in the art to which this invention pertain having the benefit of: the teachings presented in the foregoing descriptions
and the associated drawings. Therefore, it is to be understood that the invention is not to be limited to the specific embodiments
disclosed and that modifications and other embodiments are intended to be included within the scope of the appended claims.
Although specific terms are employed herein, they are used in a generic and descriptive sense only and not for purposes of
limitation.
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This list of references cited by the applicant is for the reader's convenience only. It does not form part of the European patent
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PATENTKRAV

1. Luftindlgbsventil (20, 50) konfigureret til, nar den udsaettes for en negativ tryktilstand,
at udlufte et r@rsystem (22) til et omgivende milja, hvilken luftindlgbsventil omfatter:

- et hovedlegeme (80) med en topdel (62) og en bunddel (84) og konfigureret til taet-
nende at forbindes med ragrsystemet i tilstadning til bunddelen (84), hvilket hovedlegeme
(80) ogsa definerer et farste kammer (93), som er konfigureret til at std i forbindelse med
rgrsystemet;

- et indvendigt ventilseede (95) og et udvendigt ventilsaede (100), som definerer i det
mindste én udluftningsabning (102) placeret imellem det indvendige og udvendige
ventilsaede (95, 100) og konfigureret til at sté i forbindelse med det omgivende miljg;

- et fleksibelt teetningselement (70), som er konfigureret til at bevaege sig imellem en
lukket position og en aben position, hvilket taetningselement (70) definerer en udvendig
omkredsoverflade (72), en indvendig omkredsoverflade (74) og modstaende top (76) og
bund (78) -overflader, som straekker sig imellem den udvendige og indvendige omkreds-
overflade;

- et 1&g (60), som er konfigureret til teetnende at fastgeres til hovedlegemet (80), hvor
laget (60) yderligere omfatter ét eller flere faringselementer (105), som definerer én eller
flere fgringsoverflader (106), som er konfigureret til at indgribe med den indvendige om-
kredsoverflade (74) pa teetningselementet (70) for at fgre teetningselementet til og fra
den lukkede position, hvor bundoverfladen (78) pa teetningselementet hviler imod det
indvendige (95) og udvendige (100) ventilseede, hvorved det blokerer forbindelse igen-
nem udluftningsabningen (102), og den &bne position, i hvilken taetningselementet (70)
lgftes fri af det indvendige og udvendige ventilseede (95, 100), sdledes at det fagrste
kammer (93) star i forbindelse med det omgivende miljg via udluftningsabningen (102),
0g

- et afstivningselement for taetningselementet (70),

hvor

den @vre overflade (76) pa teetningselementet (70) omfatter en indvendig understat-
ningsribbe (79) og en udvendig understatningsribbe (75) som afstivningselement for
teetningselementet (70), hvilke indvendige og udvendige understgtningsribber (75, 79)
sammen med teetningselementet (70) danner et element i ét stykke, uden en afstivende
rammestruktur, og hvor den indvendige og udvendige understgtningsribbe er konfigu-
reret til at tilvejebringe understgtning for taetningselementet (70) i tilstadning til det
indvendige hhv. udvendige ventilsaede (95, 100).
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2. Luftindlgbsventil ifglge krav 1, kendetegnet ved, at taetningselementet (70) yder-
ligere omfatter en midterunderstatningsribbe (77) placeret imellem den indvendige (79)

og udvendige (75) understatningsribbe.

3. Luftindlgbsventil ifglge krav 1, hvor laget (60) er taetnende fastgjort i tilstadning til en
gvre del (62) af hovedlegemet (80).

4. Luftindlgbsventil ifglge krav 1, hvor laget (60) omfatter en gvre del (62) og en sidedel
(64) omtrent vinkelret pa den gvre del (62) og forlebende fra en udvendig omkreds (63)
for den @vre del (62) af laget (60), idet den @vre del og sidedelen af laget hver iseer
definerer indvendige (66) og udvendige (65) overflader saledes, at de indvendige over-

flader af laget definerer et andet kammer (69).

5. Luftindlgbsventil ifalge krav 1, hvor hovedlegemet (80) omfatter en omtrent cylindrisk
formet hovedlegemevaeg (88), som definerer en indvendige overflade (90) og en ud-
vendig overflade (92), idet hovedlegemet yderligere definerer et indvendigt forbindelses-
element (98), som streekker sig indad fra den indvendige overflade (90) pa hoved-
legemevazggen (88), og hvor det indvendige forbindelseselement (98) omfatter adskil-
lige abninger (114), som tillader forbindelse igennem disse imellem det fagrste kammer
(93) og det andet kammer (69).

6. Luftindlgbsventil ifglge krav 1, hvor hovedlegemet (80) omfatter en omtrent cylindrisk
formet hovedlegemevaeg (88), som definerer en indvendig overflade og en udvendig
overflade (90, 92), hvor én ende af hovedlegemevasggen (88) definerer det indvendige
ventilseede (95), og hvor hovedlegemet yderligere definerer et udvendigt forbindelses-
element (96), som streekker sig udad og i en vinkel i forhold til den udvendige overflade
(92) for hovedlegemevaeggen, saledes at en ende af det udvendige forbindelseselement
(96) definerer det udvendige ventilsaede (100), hvor et tredje kammer (97) er defineret
imellem den udvendige overflade (92) pa hovedlegemevasggen (88) og det udvendige
forbindelseselement (96), og hvor det udvendige forbindelseselement (96) omfatter ad-
skillige abninger (109), som tillader forbindelse igennem disse imellem det tredje kam-

mer (97) og det omgivende milja.

7. Luftindlgbsventil ifglge krav 1, hvor det ene eller flere faringselementer (105) er ad-
skillige faringselementer, som straekker sig fra indvendige overflade (66) pa den gvre
del (62) af laget (60).
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8. Luftindlgbsventil ifglge krav 7, hvor de adskillige faringselementer (105) omfatter ad-
skillige trekantformede ribber (105), som straekker sig i det veesentlige nedad fra den
indvendige overflade (66) pa den @gvre del (62) af laget (60), idet de adskillige ribber
definerer adskillige faringskanter (106) og hvor ribberne er placeret radialt omkring et
imaginaert midterpunkt.

9. Luftindlgbsventil ifglge krav 6, hvor adskillige understatningsveegge (103) er place-
rede i det tredje kammer (97).



DK/EP 2318599 T3
DRAWINGS

WASTEWATER
SOURCE :




60
50

I

\

80

L AVAVALY

\m \

Fl. 2

DK/EP 2318599 T3



63 60

67

64

n2
102 "
107 103
100— O
' OGEEN —99
%5 O oaaas 80
] | 101
82—
104
9%
| Anma s [ 92
|
e . ' 8
10
109° 14
76, 3

DK/EP 2318599 T3



DK/EP 2318599 T3




CAVAN A
“-\é/é e

N
X
OSSN
=4 =
—
7
—
—
=
=
=

8

DK/EP 2318599 T3



95
100

l

IIIIIIIIIIIIJ

9%

86

105 112 98 60

\\\\\\\\ S
,

. .\\\‘\\‘

I

"7

\\}\\\\\\\\\\\\\\\‘\\\""\\

% !‘m ~

DK/EP 2318599 T3



‘,'-,;-._—ﬁg\\
,,%Qg&;o s
K4

7:%@-:\\/‘ \S' 7
?f'//)“fo/ (‘ \

DK/EP 2318599 T3



102—

—101 .

107
100 ) -
106 (PN IN
95 | T
82—
% /
| VAV AV ‘ 92
|
84—
109 =
6.8

DK/EP 2318599 T3



	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

