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DESCRIPTION

BACKGROUND OF THE INVENTION

1. Field of the invention

[0001] The present invention relates to a valve for a sanitary appliance. The invention further
relates to sanitary appliances comprising such a valve.

2. Description of the related art

[0002] Non-return valves for integration into sanitary appliances such as sinks, floor drains or
urinals serve to permit the flow of liquid in one direction while preventing gaseous flow in the
opposite direction. Also backflow of liquid is prevented. Such valves are especially useful for
waterless urinals, where the valves are placed in the drain channel. GB 2346198 A and US
4,870,992 A describe examples of such non-return valves.

[0003] A common type of valve is a flexible tube which is flattened at one side to close off the
drain channel in the absence of liquid flowing into the drain and which opens when liquid
pressure causes the tube to open the flattened part.

[0004] An example of such a valve is described in W02004/059198 or EP1174549.

[0005] The present valves have the disadvantage that when the valve is open, still a significant
portion of the drain channels' cross-section is obstructed by the tube. This reduces the flow
velocity and may even cause congestion of dirt. Furthermore, the present valves have a
relatively large opening resistance. Because of the symmetry of the valve, it is better adapted
for placement in a vertical channel. When placed horizontally, a residual amount of water may
be unable to pass through the valve.

[0006] In light of the above, it would be desirable to provide a valve which at least partially
overcomes some of the inconveniences of the prior art.

SUMMARY OF THE INVENTION

[0007] According to the invention there is provided a valve for a drain channel of a sanitary
appliance, comprising: a flexible tubular structure extending between an inlet end defining an
inlet opening for receiving fluid into an interior of the tubular structure, and an outlet end
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downstream of the inlet opening, the tubular structure defining a flow direction, wherein the
tubular structure is adapted to deform from a closed state, in absence of fluid applying a
pressure to the interior of the tubular structure, in which the outlet end is closed, to an open
state, in response to a pressure of fluid applied to the interior of the tubular structure, in which
the outlet end is open, defining an outlet opening; wherein the outlet end has a V-shaped
cross-section across the flow direction when the tubular structure is in the closed state.

[0008] The valve according to the invention has a reduced opening resistance compared to
the prior art, i.e. requires a lower pressure or amount of fluid for opening the tubular structure.
Furthermore, the valve's V-shape allows for wider opening, while also having excellent sealing
capabilities. The valve may thus be used as a waterless trap in drain channels of sinks, urinals
or other sanitary appliances. Importantly, because of its configuration, the valve can be placed
either horizontally or vertically in a drain channel.

[0009] The cross-sectional plane is V-shaped when seen perpendicular to the flow direction,
i.e. parallel to the plane defined by the inlet opening. The V-shape comprises and may consist
of straight portions which are connected to one another at a single central point. The straight
portions, or legs, define an angle between them, which may be between 30 and 150 degrees,
preferably between 45 and 135 degrees, more preferably between 65 and 115 degrees, even
more preferably about 90 degrees. Preferably, the straight portions do not have any curvature.
Slight curvature of the straight portions, i.e. with a radius of curvature of at least 5 times the
length of a straight portion, preferably at least 10 times the length of a straight portion, is
however not excluded. A curved or straight horizontal portion may be provided in between the
straight portions of the V-shaped cross-section, as long as this portion is much smaller than the
straight portions. In an embodiment, the cross-section of the outlet end consists only of a V-
shape.

[0010] The V-shaped cross-section is formed as two V-shaped layers, connected at the
extremities of the straight portions, away from the central point. The two V-shaped layers
terminate in upper and lower lips, which seal against one another in the closed state. This
ensures a good closing or sealing. In the event of backflow, the V-shape will remain closed with
the lips engaged together over their full extent, without passing significant amounts of fluid.
The two V-shaped layers of the V-shape preferably consist of only straight portions, which can
be sized and fabricated in a predictable manner, such that the outlet end ensures proper
sealing when closed.

[0011] The central point of the V-shape is most sensitive to fluid pressure. When fluid,
particularly liquid, is offered through the inlet opening, the outlet end will normally start opening
at the central point and open as far as is needed for the fluid to flow through. When placed
horizontally, the central point of the V-shape is preferably at a lower side, such that any liquid is
drawn towards to the central point of the V-shape where opening should be initiated. A person
skilled in the art will understand that the term 'central point' may refer to an area which is
slightly larger than a mathematical point. The central point may in fact form a small radius of
curvature between the two straight portions, preferably having a radius of curvature of less
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than 10 mm and preferably less than 5 mm.

[0012] As the valve opens, the upper and lower lips separate and may open in at least three
directions: the upper lip bulges upwards, while the lower lip opens towards the left and towards
the right. In this way the valve hardly obstructs the fluid flow in its open state. In the open state,
the outlet end defines an outlet opening.

[0013] The central point of the V-shaped outlet end is preferably located off-centre or eccentric
with respect to the inlet opening, i.e. away from a line along the flow direction which goes
through the centre of the inlet opening. When the drain channel is placed horizontally, the
central point of the V-shape is preferably located at the bottom of the channel. In this way, the
amount of liquid required for opening the valve is reduced compared to other orientations.
Additionally, the outlet end will provide for good sealing, since the upper lip will move in the
direction of gravity when closing.

[0014] Preferably, the central point of the V-shaped outlet end is adapted to be located at least
two times closer to one side of the drain channel than to the opposite side of the drain channel.
More preferably, at least four times closer, even more preferably at least ten times closer.

[0015] The tubular structure is hollow and allows fluid to flow along the flow direction from the
flange to the outlet opening in its open state. The tubular structure may in its closed state have
the shape of a cone, a paraboloid, a wedge or a funnel or any other shape which extends from
a circular, ellipse-shaped or polygonal inlet opening to a V-shaped outlet end.

[0016] Although reference is given to an open state and a closed state, a person skilled in the
art will appreciate that positions in between are also possible; when only a small amount of
fluid is offered through the inlet opening, the outlet end may open only locally, starting from the
central point of the V-shape, such that the fluid can flow through but the outlet end is not
opened unnecessarily far in order to avoid any fluid, such as gases, flowing backwards.

[0017] The deforming of the valve from the open state to the closed state is reversible and
repeatable for a virtually unlimited number of times, such that the valve will not break down
during its lifetime. In practice, deforming could take place at least 1,000,000 times.

[0018] The shape of the inlet opening is preferably determined by the shape of the cross-
section of the drain channel. The flange may have a circular shape, such that also the inlet
opening may have a circular shape. Alternatively, flange and inlet opening may have an ellipse
shape or may be square or rectangular.

[0019] In an embodiment, in the closed state the tubular structure comprises a conical
structure with a base and an apex, and wherein the base is substantially parallel to the inlet
opening and the apex coincides with the central point of the V-shaped cross-section of the
outlet end.
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[0020] The conical structure may have a length of at least the width of the inlet opening. The
conical shape allows for a large area which can receive pressure from fluid flowing through the
inlet opening, which results in a low opening resistance of the valve. In this way the flow
velocity is hardly affected by the presence of the valve. The risk of congestion in the valve or in
the channel because of the presence of the valve is thus reduced. The base of the cone may
coincide with the inlet opening. Alternatively, the base may be parallel to but distanced from the
inlet opening (i.e. define an angle of about 90 degrees with respect to the flow direction), in
which case a cylindrical part of the tubular structure may be provided in between the flange
and the base of the conical structure. The base may define an angle of between 60 and 120
degrees, preferably between 80 and 100 degrees, with respect to the flow direction.

[0021] In an embodiment, the length of the conical structure (in the flow direction) and the
width of the inlet opening have a size ratio of between 0.5:1 and 2:1, preferably between 1:1
and 2:1, more preferably about 1.2:1. This allows for a large enough surface area which can
receive pressure from the fluid.

[0022] In an embodiment, the tubular structure comprises two lateral wings extending along
the flow direction, wherein in the closed state the wings together form the V-shaped cross-
section at the outlet end. The wings have a folded two-layer sheet-like structure and may be
triangular. The two layers extend in the flow direction to terminate in the upper and lower lips
and can divide or open when the tubular structure changes to the open state. The wings allow
for sufficient surface area of the tubular structure in order to allow for minimum obstruction of
the channel in the open state. In the open state the wings may thus be unfolded and be
indistinguishable from the remainder of the tubular structure.

[0023] In an embodiment, in the closed state the V-shaped cross-section defines a sealing line
with a length which is between 100% and 200% of the width of the inlet opening, preferably
between 120% and 150% of the inlet opening. This allows for a large outlet opening in the
open state of the tubular structure.

[0024] In an embodiment, the valve is sized such that in the closed state the apex and the
lateral tips of the wings are close to or in contact with the drain channel. 'Close to' means in
this context a distance of less than 10%, preferably less than 5% of the width of the channel.
The lateral tips of the wings may correspond to the ends of the V-shaped cross-section of the
outlet end.

[0025] In an embodiment, the outlet opening has, without stretching, an area of at least 60% of
the inlet opening, preferably at least 70% of the inlet opening, more preferably at least 80% of
the inlet opening. '"Without stretching’' means in this context that the circumference of the outlet
opening is no longer than two times the length of the sealing line as defined by the V-shaped
cross-section of the outlet end when closed. A person skilled in the art will understand that
when the outlet opening stretches, the outlet opening can be even larger than that. In an
embodiment, the outlet opening has an area of at least 90% of the area of the inlet opening,
preferably substantially equal to the area of the inlet opening.
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[0026] In an embodiment, the valve defines an open passageway along the flow direction and
along the full length of the valve, which has a cross-sectional area at least as large as the area
of the outlet opening. In other words, the area of the outlet opening defines the narrowest
passage through the valve.

[0027] In an embodiment, the tubular structure is made of elastic and/or resilient material.
Elasticity further reduces the obstruction by the valve when the tubular structure is in the open
state. Resilience allows for better closing in the absence of fluid flowing through the inlet
opening.

[0028] In an embodiment, the tubular structure is made of silicone rubber or ethylene
propylene diene monomer rubber (EPDM) or VITON, or similar materials. These materials
comply with the requirements for use as a non-return valve in a drain channel. Preferably, the
valve consists essentially of one of these materials.

[0029] In an embodiment, the valve is formed integrally by injection moulding. The valve is
preferably moulded in a single piece, to avoid weaknesses in the structure.

[0030] In an embodiment, walls of the tubular structure have a thickness of between 0.2 and 2
millimetres, preferably between 0.5 and 1.5 millimetres, more preferably about 1 millimetres.

[0031] In an embodiment, walls of the outlet end have a thickness of between 0.3 and 1
millimetres, preferably about 0.5 millimetres. The walls may gradually thicken from the outlet
end towards the flange.

[0032] In an embodiment, the outlet end comprises an extended area extending into the flow
direction, such that the sealing line has not the shape of a line but of a planar area. In this way
the sealing is improved. The extended area maintains the V-shape along the flow direction.
Including extended area, the outlet end may have a length in the flow direction of 2 to 50
millimetres, preferably between 5 and 25 millimetres. Without extended area, the outlet end
may have a length in the flow direction of less than 2 millimetres.

[0033] In an embodiment, the width of the inlet opening is between 20 and 200 millimetres,
preferably between 40 and 120 millimetres, more preferably 40, 50, 80 or 120 millimetres, and
the V-shaped cross-section includes straight portions which have a length of between 10 and
150 millimetres, preferably between 60 and 120 millimetres.

[0034] According to an aspect of the invention, there is provided a drain channel part for
placement between a sanitary appliance and a public sewer system, wherein the drain channel
part includes a valve as described herein. The valve is pre-mounted inside the drain channel
part such that the channel part is ready to be placed in between other drain channel parts. In
an embodiment, the flange of the valve is mounted in a circumferential wall of the drain
channel part.



DK/EP 3899330 T3

[0035] According to an aspect of the invention, there is provided a sanitary appliance, such as
an urinal, drain or sink channel, including a valve as described herein.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] The features and advantages of the invention will be further appreciated upon
reference to the following schematic drawings of a number of exemplary embodiments, in
which corresponding reference symbols indicate corresponding parts.

Figure 1 shows a valve according to an embodiment of the invention, in a drain channel;
Figure 2 shows the valve of Figure 1;

Figure 3A shows a side view of the valve of Figures 1-2;

Figure 3B show a cross-sectional views of the valve of Figures 1-3A,

Figure 4A shows the valve of Figures 1-3B with an open tubular structure;

Figure 4B shows the valve of Figures 1-4A with a closed tubular structure.

[0037] The figures are for illustrative purposes only, and do not serve as a restriction on the
scope or the protection as laid down by the claims.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0038] Figure 1 schematically shows a valve 2 according to an embodiment, which is mounted
in a drain channel part 20 of a drain channel 1. The drain channel 1 defines a flow direction f.
The valve 2 is shown in its closed state, in which no or almost no fluid can pass. The valve 2
includes a flange 3 at the inlet end, for mounting the valve 2 in a drain channel 1. The flange 3
is a flexible resilient ring which can for instance be clamped inside a drain channel part 20 or in
between different drain channel parts in the drain channel 1. The inlet end, in particular the
flange 3, defines an inlet opening 4, which is adapted to receive fluid, in particular liquid.

[0039] Figure 1 shows a portion 21 of the drain channel 1 with reduced cross-section
downstream of the valve 2. This portion 21 functions to prevent damage to the valve 2 when
channel or pipe parts surrounding the drain channel part 20 are pushed into the drain channel
part 20. The flange 3 of the valve 2 is gripped between engaging portions 22, 23 of a
circumferential wall of the drain channel part 20. At either end of the drain channel part 20,
seals 24 are provided to avoid leakage at the junctions. An indicator 25, in this case an arrow
sign, is provided on the outside of the drain channel part to indicate the desired flow direction f
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for correct working of the valve 2.

[0040] Figure 2 schematically shows the valve 2 of Figure 1, without the drain channel. The
valve 2 includes a tubular structure 6 extending between the flange 3 and an outlet end 5. In
use, liquid may flow into the inlet opening 4 defined by the flange 3, into the interior 12 of the
tubular structure 6, such that it can apply a pressure against the interior 12 of the tubular
structure 6 in order to open the tubular structure 6. The tubular structure 6 is made of a
flexible, resilient material such that it will open in response to pressure upon receiving the fluid
through the inlet opening 4, and close in the absence of receiving the fluid.

[0041] The tubular structure 6 includes a conical structure 7 with two lateral wings 8 attached
to it. The conical structure 7 extends from the flange 3 to an apex 9, which coincides with the
outlet end 5. The wings 8 are formed by a folded layer of flexible material, thus forming a two-
layer structure. In the closed state of the tubular structure 6, the two layers are parallel to and
in contact with one another, while in its open state the two layers divide, so as to allow the fluid
to pass through the outlet end 5.

[0042] Figure 3A shows a side view of the valve 2 of Figures 1 and 2. The conical structure 7
has the shape of an oblique cone. The shortest line between the apex 9 and the flange 3
defines an angle of about 90 degrees with respect to the inlet opening 4 defining the base of
the cone. In this way, the apex 9 may lie close to the sidewall of a drain channel when the valve
is mounted (see also Figure 1). The wings 8 have a triangular shape and are attached to the
conical structure 7 along the distance from the flange 3 to the apex 9. Near the flange 3, the
wings 8 commence from two locations provided across a horizontal centre line of the inlet
opening 4 defined by the flange 3. At the outlet end 5, the wings terminate in upper and lower
lips 13, 14.

[0043] Figure 3B shows a cross-sectional view of the valve 2 halfway along the conical
structure 7, the position of which is indicated in Figure 3A. The tubular structure 6 is in its
closed state. The wings 8 extend from the conical structure 7 at a position halfway of its height.
When pressure is applied against the interior 12 of the tubular structure 6, the conical structure
7 expands at the region where the wings 8 are attached to it, whereby the two layers of the
wings 8 divide. In this manner the cross-sectional area of the tubular structure 6 can become
substantially as large as the cross-sectional area of the drain channel in which it is placed, if
the quantity or pressure of liquid so requires.

[0044] Figure 4A schematically shows a view of the valve 2 taken in a direction opposite to the
flow direction, with the tubular structure 6 is in its closed state, such that the upper lips 13 and
lower lips 14 of the wings seal the tubular structure at the outlet end 5. The upper and lower
lips 13, 14 form a V-shape with a substantially right angle between legs of the V-shape, which
are formed by the wings. When projected on the inlet opening, the V-shape extends from the
apex 9, to a horizontal centre line of the inlet opening, near the edge. In this way, the V-shaped
outlet end 5 is substantially the largest that can fit within the circle defined by the inlet opening.
The length of the sealing line 10 is thus significantly larger than the width of the inlet opening,
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for instance about 135% of the width of the inlet opening (in this case the diameter of the inlet
opening).

[0045] Figure 4B schematically shows a view of the valve 2 taken in a direction opposite to the
flow direction, with the tubular structure 6 in its open state. The outlet end 5 has divided such
that a substantially circular outlet opening 11 is formed. The conical structure and apex 9, 9'
have split to open up the outlet opening 11. Due to the length of the sealing line, the outlet end
5 defines the outlet opening 11, which has an area of about 80% of the area of the inlet
opening, even without elastic stretching. With an elastic outlet end 5, the outlet opening 11 may
expand to substantially the entire area of the inlet opening.

[0046] The invention has been described by reference to certain embodiments discussed
above. It will be recognized that these embodiments are susceptible to various modifications
and alternative forms well known to those of skill in the art.

[0047] Accordingly, although specific embodiments have been described, these are examples
only and are not limiting upon the scope of the invention which is defined by the appended
claims.
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Patentkrav

1. Ventil (2) til en aflebskanal (1) af et sanitetsapparat, omfattende:

en fleksibel, rarformet struktur (6), der streekker sig mellem en indlabsende,
der definerer en indlabsabning (4) til at modtage fluid ind i et indre af den rer-
formede struktur, og en udlgbsende (5) nedstrems for indlgbsabningen, hvor
den rerformede struktur definerer en stramningsretning (f),

hvor den rerformede struktur er indrettet til at deformeres fra

- en lukket tilstand, i fraveer af fluid, der paferer et tryk pa det indre af den
rerformede struktur, hvor udlgbsenden er lukket, for at

- en aben tilstand, som reaktion pa et tryk af fluid, der er pafert det indre af den
rerformede struktur, i hvilken udlgbsenden er dben, der definerer en udlabs-
abning;

kendetegnet ved, at udlebsenden har et V-formet tveersnit pa tvaers af strem-

ningsretningen, nar den rerformede struktur er i lukket tilstand.

2. Ventil ifglge krav 1, hvor indlgbsenden omfatter en flange (3), fortrinsvis med

en cirkulzer form.

3. Ventil ifalge krav 1 eller 2, hvor den rarformede struktur i lukket tilstand om-
fatter en konisk struktur (7) med en bund og et toppunkt (9), og hvor bunden
er i det vaesentlige parallel med indlzbsabningen, og toppunktet falder sam-
men med det centrale punkt af det V-formede tveersnit af udigbsenden, for-
trinsvis hvor lazengden af den koniske struktur og bredden af indlabsabningen

har et starrelsesforhold pa mellem 0,5:1 og 2:1, mere fortrinsvis ca. 1,2:1.

4. Ventil ifelge et hvilket som helst af de foregaende krav, hvor den rerformede
struktur omfatter to sidevinger (8) langs stremningsretningen, hvor vingerne i

lukket tilstand sammen danner det V-formede tveersnit ved udlabsenden.
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5. Ventil ifelge et hvilket som helst af de foregaende krav, hvor det V-formede
tveersnit i den lukkede tilstand definerer en vinkel pa mellem 60 og 150 grader,

fortrinsvis ca. 90 grader, mellem de lige dele af V-formen.

6. Ventil ifalge et hvilket som helst af de foregaende krav, hvor det V-formede
tveersnit i den lukkede tilstand definerer en teetningslinje med en leengde, der
er mellem 100% og 200% af bredden af indlabsabningen, fortrinsvis mellem
120% og 150% af bredden af indlebsabningen.

7. Ventil ifglge et hvilket som helst af de foregaende krav, hvor ventilen er di-
mensioneret sdledes, at toppunktet og de laterale spidser af vingerne i lukket

tilstand er teet pa eller i kontakt med aflebskanalen.

8. Ventil ifelge et hvilket som helst af de foregaende krav, hvor udlgbsabnin-
gen uden straekning har et areal pa mindst 60% af indlgbsabningen, fortrinsvis
mindst 70% af indlebsabningen, mere fortrinsvis ca. 80% af indlebsabningen,
og/eller hvor udlgbsabningen ved streekning har et areal pa mindst 90% af
arealet af indlgbsabningen, fortrinsvis i det vaesentlige lig med arealet af ind-

lzbsabningen.

9. Ventil ifelge et hvilket som helst af de foregaende krav, hvor den re@rformede
struktur er fremstillet af elastisk og/eller eftergiveligt materiale, fortrinsvis sili-
konegummi eller EPDM eller VITON.

10. Ventil ifelge et hvilket som helst af de foregaende krav, hvor ventilen er

dannet i et stykke ved sprajtestabning.

11. Ventil ifelge et hvilket som helst af de foregaende krav, hvor vaeggene af

den rerformede struktur ved indlgbsenden har en tykkelse pa mellem 0,2 og 2
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millimeter, mere fortrinsvis mellem 0,5 og 1,5 millimeter, og/eller hvor vaeg-
gene af udlsbsenden har en tykkelse pa mellem 0,3 og 1 millimeter, fortrinsvis

ca. 0,5 millimeter.

12. Ventil ifalge et hvilket som helst af de foregaende krav, hvor bredden af
indlgbsabningen er mellem 20 og 200 millimeter, fortrinsvis mellem 40 og 120
millimeter, og/eller det V-formede tveersnit omfatter lige dele, som har en
lzengde pa mellem 10 og 150 millimeter, fortrinsvis mellem 60 og 120 millime-

ter.

13. Aflgbskanaldel til placering mellem et sanitetsapparat og et offentligt klo-
aksystem, hvor aflgbskanaldelen omfatter en ventil ifalge et hvilket som helst

af de foregaende krav.

14. Aflgbskanaldel ifalge krav 13, hvor ventilen omfatter en flange, som er gre-

bet mellem indgrebsdele af en periferisk veeg af aflabskanaldelen.

15. Sanitetsapparat, sdsom et urinal, et afleb eller en vaskkanal, omfattende

en ventil ifalge et hvilket som helst af kravene 1-12.
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DRAWINGS

Fig. 1



=
W

3\./—~

i
|
|
|
! 5
I o~
| L~_~-13
|
| 9
|
JIB |

|

DK/EP 3899330 T3



33333333333333




	Page 1 - ABSTRACT/BIBLIOGRAPHY
	Page 2 - ABSTRACT/BIBLIOGRAPHY
	Page 3 - DESCRIPTION
	Page 4 - DESCRIPTION
	Page 5 - DESCRIPTION
	Page 6 - DESCRIPTION
	Page 7 - DESCRIPTION
	Page 8 - DESCRIPTION
	Page 9 - DESCRIPTION
	Page 10 - DESCRIPTION
	Page 11 - CLAIMS
	Page 12 - CLAIMS
	Page 13 - CLAIMS
	Page 14 - DRAWINGS
	Page 15 - DRAWINGS
	Page 16 - DRAWINGS

