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(57) The invention relates to a washing machine (1) valve seat and a movable closure element (14) adapted
comprising: a tub (2), a draining unit (17) fluidly connect- to be releasably engaged with the valve seat to close or
ed to the tub (2) for draining fluid from the tub (2), and a open the valve (7), in particular to close or open a valve
valve (7) arranged between the tub (2) and the draining aperture (13). According to the invention the valve seat
unit, wherein the valve (7) comprises a valve body (8), a comprises a gasket (16) having at least two lips (12a,
12b).
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Description

[0001] The invention relates to a washing machine
having a valve. The expression "washing machine" in
this context also comprises a washing machine having
dryer function.

[0002] US 3,770,001 B discloses a check valve as-
sembly for a washing machine. A ball valve is arranged
between a lower portion of the tub and a draining unit of
the washing machine. A valve seat is formed by a pliable
resilient seat member with a lip which interacts with an
upper tubular member formed of resilient material. When
the ball of the valve engages with the lip of the seat mem-
ber, the tubular member defines a backup seat for en-
gagement with the inwardly extending lip of the seat
member to ensure a high pressure seal against backflow
of fluid into the tub.

[0003] Itis anobject of the invention to provide a wash-
ing machine comprising an improved valve.

[0004] The invention is defined in claim 1. Particular
embodiments are set out in the dependent claims.
[0005] Inthefollowing, when reference is made to "wa-
ter", the term "water" may denote water as such, washing
water, washing liquid, washing liquor or the like. Also in
the following, when reference is made to "washing ma-
chine", the term "washing machine" may denote a front-
loading type or a top-loading type washing machine, both
having or not having a dryer function.

[0006] According to claim 1, a washing machine com-
prises a tub, a draining unit fluidly connected to the tub
for draining fluid from the tub, and a valve arranged be-
tween the tub and the draining unit. The valve comprises
avalve body, avalve seatand a movable closure element
adapted to be releasably engaged with the valve seat to
close or open the valve. For example the valve is adapted
to shut off or seal the tub interior from the draining unit
during a heating phase in a washing cycle of the washing
machine, such that water in the draining unit is not heat-
ed. Alternatively or additionally the valve is closed when
feeding fresh water into the tub, such that used or dirty
water from the draining unit does not reenter the tub dur-
ing a washing or rinsing phase. advantageously, the
valve seat comprises a gasket having at least two lips.
l.e. the valve seat is formed by a gasket having at least
two sealing lips. Thus only one gasket is preferably pro-
vided with the at least two lips, i.e. the gasket is a one-
piece construction. In comparison to the valve of US
3,770,001 B, the assembly time for the present valve is
reduced due to reduced number of individual parts.
[0007] Preferably at least one lip of the gasket is rigid,
stiff, inelastic or inflexible. In other words, at least one lip
of the gasket s substantially not deformed when the mov-
able closure element engages or is engaged with the
valve seat or the at least one lip. Alternatively or addi-
tionally one of the lips (the lip that is first contacted by
the movable closure element in the valve closing se-
quence) is more resilient than the other lip or lips. Thus
the at least one rigid and/or less resilient lip provides a
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stop element or a stop/end position for the movable clo-
sure element. This arrangement prevents thatthe closure
element passes the valve seat or that the closure element
enters the valve aperture too far and gets stuck in the
valve aperture. This is particularly advantageous when
during a washing cycle the closure element is pressed
or pushed into the valve seat, e.g. due to pressure (dif-
ferences) between tub and draining unit. For example
when a ball of a ball valve is pushed into its seat or a
swing of a swing check valve. Consequently mainte-
nance for the valve is reduced or the valve is mainte-
nance-free.

[0008] According to a preferred embodiment, at least
one lip of the gasket is resilient. In other words, at least
one lip of the gasket is deformable or is deformed when
the movable closure element engages or is engaged with
the valve seat. When the valve is closed, the resilient lip
abuts or lies against the closure element. In particular
the resiliency of at least one lip provides that the lip is
deformed or bent such that it abuts tightly or closely
against the closure element. Such resiliency is advanta-
geous for example when the surface of the closure ele-
ment is not perfectly smooth or is not perfectly clean, e.g.
due to detergent deposited on the closure element. Fur-
ther, the at least one resilient lip provides that the valve
seat is flexible and can adapt itself to the shape of the
closure element. In other words, the shape and surface
of the closure element does not have to be exactly
matched to the sealing contour of valve seat (in the force-
free state) as the resilient lip compensates for possible
irregularities or dimensional deviations of the shape or
surface of the closure element. For example it is not re-
quired for a ball of a ball valve to be a perfect sphere to
provide in any angular or rotated position a perfect seal
with the valve seat. As less requirements are made with
respect to the shape or surface of the closure element,
e.g. a ball, the production of the closure element is less
time-consuming and less expensive, while at the same
time the at least one resilient lip provides an improved
water tightness of the valve.

[0009] Preferably at least a portion or a border or rim
area of the gasket is resilient, in particular at least a por-
tion of the gasket adjacent to the valve body is resilient.
In other words, the gasket is basically formed as a dia-
phragm or plate with the valve aperture or valve seat
arranged therein. A border area or rim of the gasket is
attached to the valve housing and supports the portion
of the gasket adjacent to the valve seat or aperture, i.e.
supports the at least two lips. Thus when a closure ele-
ment abuts against the valve seat, the border of the gas-
ket gives in to the pressure and is (slightly) deformed
(additionally to an optional resilient lip). Thereby the gas-
ket provides additional resiliency or elasticity for the
valve, in particular for the valve seat, to hold the closure
element, which provides an improved water tightness of
the valve.

[0010] According to an embodiment the at least two
lips are arranged in a staggered or stepped way. Thereby
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the valve aperture or valve seat is adapted to a shape or
form of the movable closure element, e.g. a ball, such
that a close contact of the at least two lips with the mov-
able closure element is provided. For example, when
considering a spherical closure element like a ball, a di-
ameter or cross-section of the valve aperture is succes-
sively or stepwise increased as seen from the tub side.
In other words, when seen from downstream the valve
seat, the diameter or cross section of the valve aperture
is successively decreased. Thus the shape of the aper-
ture is matched to the shape of the closure element to
provide an improved water tightness.

[0011] Preferably the valve, valve seat or gasket com-
prises at least two sealing planes or sealing lines or con-
tours. When the valve is closed, the movable closure
element is engaged with or contacts each of the at least
two lips. Preferably the sealing contours or lines of the
lips are spaced apart from each other. For example the
contours or lines are spaced by a gap. This means that
preferably the lips are spaced from each other by a gap
between the lips along a path of closure movement of
the moveable closure element.

[0012] Preferably the valve body and the valve seat
are integrally formed, i.e. they are formed in one-piece.
Thus the valve body and the gasket with the at least two
lips are formed in one piece, which reduces the number
of elements to be assembled substantially and thus re-
duces the assembly time for the valve. In addition, the
fact that the valve body and the gasket with at least two
lips are preferably formed in one piece increases the,
watertightness of the assembly. In case of different re-
siliency of the two or at least two of the lips, a two-com-
ponent injection cast or injection mold can be used in
which at least two mold components having different re-
siliency characteristics are used for the at least two lips.
Alternatively or additionally, at least two of the lips have
different material thickness and provide different me-
chanical elasticity in this manner.

[0013] According to an advantageous embodiment,
the valve comprises at least one stop element arranged
upstream and/or downstream the valve seat. The stop
element provides a predetermined end or stop position
for the closure element which is defined by the position
of the stop element. E.g. the upstream stop element pre-
vents that the movable closure element passes the valve
aperture or allows the moveable closure element to enter
the valve aperture only up to the predetermined end po-
sition, such that the closure element does not become
stuck in the valve aperture or valve seat. Preferably at
least one of the lips is the upstream stop element or pro-
vides an end stop position for the closure element.
[0014] In an advantageous embodiment the valve
body is formed by the sump container or a portion thereof
or by a portion of a draining suction duct connecting the
tub to a draining pump. Thus the number of elements for
providing the valve is reduced as compared to a valve
having a separate body.

[0015] Preferably the valve is closed and opened in

10

15

20

25

30

35

40

45

50

55

dependency of a water level and/or a pressure difference
between the tub and the valve body. Thus the valve may
be adapted to be self-actuated in dependency of a water
level, advantageously by a closure element which is float-
ing in or on the water. E.g. the closure element floats on
the water thatfills the draining unit or a sump and is even-
tually pressed towards the valve seat by the rising water
level, i.e. by buoyant force, and seals thereby a valve
opening in the valve seat. Thereby the tub is shut off from
the draining unit, wherein a simple and robust valve is
provided which is maintenance-free or substantially
maintenance-free. Alternatively the movable closure el-
ement is for example spring-loaded to keep it shut,
wherein e.g. the suction force during a draining cycle
opens the valve. E.g. the valve is a check valve, in par-
ticular a ball check valve, a lift check valve or a swing
check valve.

[0016] Preferably the movable closure element has a
spherical or substantially spherical shape, such that it
engages with the valve seat in any (rotated) position. This
is advantageous when the closure element is freely float-
ing within the sump or draining unit. For example the
diameter of the movable closure element may be be-
tween 1.2to 1.7 times the diameter of the valve aperture,
preferably between 1.3 to 1.5 times, more preferably at
least 1.4 times the diameter of the valve aperture. Alter-
natively the closure element is formed by a hinged flap,
e.g. like in a swing check valve, which is closed by buoy-
ant force and water pressure.

[0017] According to an advantageous embodiment of
the invention, a recirculation circuit is fluidly connected
to a lower portion of the tub for recirculating fluid from
the lower portion of the tub into the tub. For example an
inlet to the recirculation circuit is positioned downstream
the valve seat. Alternatively or additionally the valve body
may have further ports for fluid connection, for example
an opening in fluid connection to a duct which itself is
connected for example to a pressure sensor for detecting
the water level in the tub. Thus the valve body acts as a
manifold for fluidly connecting a plurality of elements and
functional components of the washing machine.

[0018] For the embodiments of the washing machine
each isolated feature of the claims or description can be
added or any arbitrary combination of isolated or individ-
ual features can be added to or provided in the claims.
[0019] Reference is made in detail to preferred em-
bodiments of the invention, examples of which are illus-
trated in the accompanying figures, which show:

Fig. 1 a perspective view of a part of an exem-
plary internal structure of a washing ma-
chine comprising a ball valve according
to a first embodiment,

Figs. 2a,2b  a perspective, partially cross-sectional

side view of the ball valve of Fig. 1 in an
opened and a closed position, and
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Figs. 3a,3b  a perspective, partially cross-sectional
side view of a ball valve according to a
second embodiment in an opened and
closed position.

[0020] Fig. 1 depicts a part of an exemplary internal

structure of a top-loading washing machine 1 in a per-
spective view (for more clarity, the housing of the washing
machine has notbeen represented). Adrum 4 is rotatably
or rotatable supported in a tub 2, wherein the inside of
the drum 4 is accessible via an opening in the tub 2 and
a lid 6 in the drum 4. A valve 7, preferably a valve body
8 thereof, is attached or connected to a lower portion of
the tub 2, preferably via a flange portion 10. A draining
unit 17 of the washing machine 1 advantageously com-
prises a draining suction pipe 18, a draining pump (not
shown) and a drain filter housing 24 upstream the drain-
ing pump. The draining suction pipe 18 is located down-
stream the valve 7 and advantageously leads to the drain
filter housing 24 of the draining unit 17. The draining
pump is advantageously arranged downstream the valve
7 and the drain filter housing 24, and is adapted to pump
water out of the tub 2 during a draining phase of a washing
cycle. Preferably, a duct 20 is attached to the valve 7 and
is connected to or leads to a pressure control (e.g. a
pressostat; not shown) for detecting the water level in
the tub 2 of the washing machine 1.

[0021] Fig. 2a shows a perspective, partially cross-
sectional side view of the valve 7 of Fig. 1 in an opened
position. The valve 7 advantageously comprises a gasket
16 having two lips 12a, 12b which form the valve seat of
the valve 7.

[0022] Advantageously the lisps 12a and 12b and the
gasket 16 are made in a single-piece construction (i.e.
they are made in a single body).

[0023] The gasket 16 is advantageously attached to
the lower rim of an extension of the tub 2 which extends
at the bottom of the tub 2. The valve body 8, receiving a
closure element 14, e.g. a valve ball, is preferably at-
tached to the tub extension at the gasket 16. The valve
body 8 may advantageously also be considered as form-
ing part of the draining unit 17, preferably being a portion
of the draining suction pipe 18, wherein the body 8 and
pipe 18 may be preferably integrally formed as one piece.
The draining suction pipe 18 has preferably a section
formed as a bellow, which serves for dampening vibra-
tions of the tub 2 from being transferred to the draining
pump. Preferably, but not necessarily, an opening 26 in
the valve body 8 fluidly connects the interior of the valve
body 8 to the duct 20. As outlined above, the duct 20 is
advantageously connected to a pressure control for de-
tecting the water level in the tub 2.

[0024] Theclosureelement 14 (e.g.aball)isamovable
closure element adapted to engage with the two lips 12a,
12b to close the valve 7, in particular to close the valve
aperture 13. The closure element 14 is preferably made
of floatable material, e.g. plastic, and floats on the water
while rising and descending in dependency of the water
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level in the valve body 8. When the water level rises, the
closure element 14 is raised towards the valve seat until
the closure element surface closes the aperture 13 at the
valve seat (Fig. 2b). In the depicted embodiment the
draining suction pipe 18 is advantageously pipe-shaped
and forms (at least part of) the sump and the valve body
8 connected to the lowest point of the tub 2. However in
other embodiments the draining suction pipe 18 may
have different shapes, at least in the region directly below
the opening to the tub 2. Both lips 12a, 12b extend into
the valve body 8 or towards the aperture 13. Further, the
lower lip 12ais advantageously more flexible or less rigid
than the upper lip 12b; preferably, the lower lip 12a is
resilient or elastic, while the upper lip 12b is rigid or in-
flexible.

[0025] The valve 7 preferably further comprises a stop
element 22 to prevent the closure element 14 to pass the
aperture 13 or to provide an end position for the closure
element 14.

[0026] When the closure element 14 moves, prefera-
bly vertically or substantially vertically, towards the ap-
erture 13 or valve seat, the closure element first contacts
the lower more resilient lip 12a. The lip 12a is deformed
to closely abut or lie against the surface of the closure
element 14. When the water level further rises, the clo-
sure element 14 abuts against the upper rigid lip 12b as
depicted in Fig. 2b which prevents that the closure ele-
ment 14 is pushed or pressed further up or into the ap-
erture 13. Thus the second lip 12b prevents that the clo-
sure element 14 gets stuck in the valve seat or gasket
16. In case the closure element 14 is pushed with higher
pressure force against the valve seat, i.e. against the lips
12a, 12b, the stop element 22 provides (if present) that
the closure element 14 does not become stuck in the
aperture 13.

[0027] Fig. 3a shows a perspective, partially cross-
sectional side view of a ball valve 7’ according to a second
embodimentin an opened position. Elements or features
which functionally and/or structurally correspond to the
first embodiment are denoted with the same reference
numerals. In addition to the features described above,
the second embodiment of the valve 7’ advantageously
comprises an inlet 28 of a recirculation circuit (not
shown), which is attached to the valve body 8 down-
stream the valve seat or gasket 16. The recirculation cir-
cuit is adapted to recirculate water from a lower portion
of the tub 2 back into the tub 2 and onto laundry in the
tub 2 / drum 4. Thus the amount of water required to
thoroughly wet laundry within the drum 4 is reduced. Fur-
ther, the valve may advantageously comprise a filter el-
ement 30 arranged upstream the recirculation inlet 28 to
prevent foreign objects to enter the recirculation circuit.
[0028] Asdescribed above with respectto Figs. 2aand
2b the closure element 14 engages with the valve seat,
i.e. with the lips 12a, 12b of the gasket 16, e.g. due to a
rising water level in the draining unit 17 or valve body 8'.
Thus the valve 7’ is closed as depicted in Fig. 3b. When
the recirculation pump (not shown) and/or the draining



7 EP 2 455 534 A1 8

pump is operated during a washing operation, the ball is
at least partially opened, such that water from the tub is
recirculated back into the tub 2 or is transported to the
outside of the washing machine via the draining unit 17.
Alternatively the inlet of the recirculation circuit is ar-
ranged upstream the valve seat, e.g. the recirculation
inlet is connected to the tub 2.

Claims
1. Washing machine (1) comprising:

a tub (2),

a draining unit (17) fluidly connected to the tub
(2) for draining fluid from the tub (2), and
avalve (7, 7’) arranged between the tub (2) and
the draining unit (17),

wherein the valve (7, 7’) comprises a valve body
(8, 8’), a valve seat and a movable closure ele-
ment (14) adapted to be releasably engaged
with the valve seat to close or open the valve (7,
7)

characterized in that
the valve seat comprises a gasket (16) having at
least two lips (12a, 12b).

2. Washing machine according to claim 1, wherein said
lisps (12a, 12b) and said gasket (16) are made in a
single-piece construction.

3. Washing machine according to claim 1 or 2, wherein
the lip that is first contacted by said movable closure
element (14) in the valve closing sequence is more
resilient than the other lip.

4. Washing machine according to one or more of the
previous claims, wherein at least one lip (12b) is rigid
and/or at least one lip (12b) is substantially not de-
formed when the movable closure element (14) en-
gages or is engaged with the valve seat.

5. Washing machine according to one or more of the
previous claims, wherein at least one lip (12a) is re-
silient and/or at least one lip (12a) is deformable or
is deformed when the movable closure element (14)
engages or is engaged with the valve seat.

6. Washing machine according to one or more of the
previous claims, wherein the valve seat comprises
atleast two sealing planes or sealing lines of closure
and/or the movable closure element (14) is adapted
to simultaneously engage with or abut against the at
least two lips (12a, 12b) to close the valve.

7. Washing machine according to any of the previous
claims, wherein at least a portion of a border area of
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10.

11.

12.

13.

14.

15.

the gasket (16) is resilient, in particular a portion of
the gasket (16) adjacent to the valve body (8, 8’).

Washing machine according to any of the previous
claims, wherein the at least two lips (12a, 12b) are
arranged in a staggered or stepped way and/or
wherein a diameter or cross-section of the valve ap-
erture is successively or stepwise increased or de-
creased as seen from the tub side.

Washing machine according to any of the previous
claims, wherein the valve body (8, 8’) and the gasket
(16) are integrally formed.

Washing machine according to any of the previous
claims, wherein the valve (7, 7°) comprises at least
one stop element (22) arranged upstream and/or
downstream the valve seat to provide a stop position
or end position for the movable closure element (14).

Washing machine according to any of the previous
claims, wherein the valve body (8, 8’) is or forms a
sump container, a portion of a sump container and/or
a portion of a draining duct.

Washing machine according to any of the previous
claims, whereinthe valve (7, 7’) is closed and opened
in dependency of a water level and/or a pressure
difference between the tub (2) and the valve body
(8, 8).

Washing machine according to any of the previous
claims, wherein the movable closure element (14)
comprises a spherical or substantially spherical
shape and wherein the diameter of the movable clo-
sure elementis between 1.2to 1.7 times the diameter
of the valve aperture, preferably between 1.3 to 1.5
times, more preferably atleast 1.4 times the diameter
of the valve aperture.

Washing machine according to any of the previous
claims, wherein the valve body (8, 8’) comprises an
opening (26) fluidly connecting the inner volume of
the valve body (8, 8’) and/or inner volume of the tub
(2) to a pressure sensor, wherein the opening is ar-
ranged above or below the valve seat.

Washing machine according to any of the previous
claims, comprising a recirculation circuit fluidly con-
nected to a lower portion of the tub (2) for fluid recir-
culation from the lower portion of the tub into the tub,
wherein an inlet (28) of the recirculation circuit is po-
sitioned downstream or upstream the valve seat.
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