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(54) Title: CHECK-VALVE ASSEMBLY FOR USE IN A WATER DISPENSER

(57) Abstract: The present invention relates to a check-valve assembly (1) for use in a

Fig. 1

water dispenser of a refrigerator. The check-valve assembly (1) comprises: a main body

(2) which comprises: an inlet (3); an outlet (4); a flow passage (5) which fluidly connects

valve member (6).

the inlet (3) with the outlet (4); a valve member (6) for opening/closing the flow passage
(5), wherein the valve member (6) is axially movably disposed onto the main body (2);
a first sealing member (7) for leak-tightly sealing the tflow passage (5) when the valve
member (6) is in the closed position, wherein the first sealing member (7) is fixed to the
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Description

[0001]

[0002]

[0003]

[0004]

CHECK-VALVE ASSEMBLY FOR USE IN A WATER DISPENSER

The present invention relates to a water dispenser, in particular to a water
dispenser of a refrigerator. The present invention more particularly relates
to the check-valve assembly of the water dispenser.

Refrigerators having water dispensers for supplying the user with cold
drinking water are commonly known in the art. A refrigerator generally
comprises a refrigeration compartment for receiving the articles to be
refrigerated; a door for opening/closing the refrigeration compartment; a
water dispenser which is disposed into the door and in heat-exchange with
the refrigeration compartment. The water dispenser comprises a water
tank which has an aperture for feeding the water to a check-valve
assembly. Fig. 1 is a schematic partial perspective view of a check-valve
assembly (1°) for a water dispenser (not shown) which is known from the
prior art. Fig. 3 is a schematic partial sectional view of the check-valve
assembly (1°), taken along the line B-B in Fig. 10. As shown in Fig. 3, the
check-valve assembly (1°) comprises a main body (2’) which comprises:
an inlet (3’) for receiving the water from the aperture of the water tank; an
outlet (4’) for discharging the water into a drinking cup or the like; a flow
passage (5°) which fluidly connects the inlet (3’) with the outlet (4°); a valve
member (6’) for opening/closing the flow passage (5’), wherein the valve
member (6’) is is axially movably disposed onto the main body (2°); and at
least a first sealing member (7°) for leak-tightly sealing the flow passage
(5’) when the valve member (6°) is in the closed position, wherein the first
sealing member (7°) is fixed to the valve member (6°). The water dispenser
also comprises a lever for actuating the check-valve assembly (1’). The
lever and the outlet (4’) of the check-valve assembly (1°) are both
accessible from the front side of the door. Thereby, the user can take the
cold drinking water without opening the door.

WO02015144244(A1) discloses a refrigerator which comprises the water
dispenser, including the check-valve assembly (1’) as specified above.
Fig. 9 is another schematic partial perspective view of the check-valve

assembly (1°) prior to attaching a clip member (22’) (see Fig. 1) to the
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[0005]

[0006]

[0007]

[0008]

[0009]

second annular groove (23’). As shown in Fig. 9, when assembling the
check-valve assembly (1°), the assembly operator fixes the first sealing
member (7°) to a first annular groove (20°) (see Fig. 3) on the valve
member (6°). As shown in Fig. 1, the assembly operator subsequently
attaches the clip member (22°) to the second annular groove (23°) on the
valve member (6’).

A problem with the prior art check-valve assembly (1°) is that the first
sealing member (7°) can be easily dislocated on the seating surface (14°)
(Fig.1) of the support member (11°) when the assembly operator attaches
the clip member (22’) to the valve member (6°). The region A in Fig.1,
shows how the first sealing member (7°) becomes dislocated. In such
occurrences, the check-valve assembly (1) starts leaking. In general, the
water dispenser must be absolutely leak-tight. A leakage poses a safety
risk to the user. Another problem with the prior art check-valve assembly
(1’) is that the first sealing member (7°) is vulnerable to wear and
dislocations under mechanical stress. In particular, the check-valve
assembly (1°) is subjected to mechanical stress when the user
opens/closes the valve member (6’) or detaches the water dispenser for
replenishment or maintenance. In such occurrences, the check-valve
assembly (1) may also start leaking.

An objective of the present invention is to provide a check-valve assembly
for use in a water dispenser of a refrigerator which solves the
aforementioned problems of the prior art in a cost-effective way and which
is easy to install and has an improved safety.

This objective have been achieved by the check-valve assembly as
defined in claim 1, and the refrigerator as defined in claim 15. Further
achievements have been attained by the subject-matters respectively
defined in the dependent claims.

The check-valve assembly of the present invention further comprises: one
or more retaining members each adapted to radially inwardly compress
the first sealing member and to block its radial outward displacement.

A major advantageous effect of the present invention is that the first

sealing member can be prevented from becoming dislocated during the
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[0010]

[0011]

[0012]

[0013]

[0014]

assembly process as well during the use by virtue of the retaining
member. Thereby, the water dispenser can be quickly and correctly
assembled and also properly used, and thus the risk of leakage can be
eliminated or reduced as much as possible. Another major advantageous
effect of the present invention is that the sealing performance of the first
sealing member can be improved by virtue of the retaining member.
Thereby, the user satisfaction can be increased.

In an embodiment, the first sealing member has a circular shape. In this
embodiment, the retaining member has a rim which surrounds a cavity.
The first sealing member is retained within the cavity under radial
compression by the rim. This embodiment is particularly advantageous as
the first sealing member can be correctly centered during the assembly
process as well as during the use.

In another embodiment, the valve member is received and supported in a
bearing of a support member which is axially movably disposed into a
recess of the main body. In this embodiment, the retaining members are
formed onto the support member. And the first sealing member is seated
on a seating surface on the support member. This embodiment is
particularly advantageous as the support member allows designing the
check-valve assembly more flexibly. Thereby, the production costs can be
reduced and the stock management can be improved.

In another embodiment, the seating surface on the support member is
beveled towards the center of the flow passage. This embodiment is
particularly advantageous as the sealing performance of the first sealing
member can be further improved.

In another embodiment, one or more ribs are formed onto the support
member. This embodiment is particularly advantageous as the support
member can be made lighter, and thus raw materials can be saved.

In another embodiment, the interface between the support member and
the inner surface of the recess is sealed with a second sealing member
when the valve member is in the closed position. This embodiment is
particularly advantageous as the support member can be disassembled for

cleaning.
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[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

In another embodiment, the valve member is spring-loaded. This
embodiment is particularly advantageous as the valve member can be
quickly and reliably moved from open position to the closed position or
vice-versa.

In another embodiment, the check-valve assembly can be attached to the
water tank of the water dispenser through an attachment means which
comprises a releasable form-fitting connection and/or a releasable
force-fitting connection or a bonding connection. In another embodiment,
the attachment means comprises a thread connection. This embodiment is
particularly advantageous as the valve member can be securely
assembled with the water tank.

In another embodiment, the interface between the check-valve assembly
and the water tank is sealed through a third sealing member. This
embodiment is particularly advantageous as the check-valve assembly
can be disassembled from the water tank for cleaning.

In other alternative embodiments, the first sealing member is fixed to the
valve member through a fixing means which has a releasable form-fitting
connection and/or a releasable force-fitting connection or a bonding
connection. In another embodiment, the fixing means comprises a first
annular groove formed into the valve member which resiliently receives
the first sealing member. This embodiment is particularly advantageous as
the first sealing member can be securely fixed to the valve member.

In another embodiment, the valve member is locked to the main body
through a locking means. This embodiment is particularly advantageous
as the check-valve assembly can be prevented from disintegrating into its
component parts when the valve member is under excessive mechanical
stress, for instance, when the valve member is moved from the open
position to the closed position to strongly for one reason or another.

In another embodiment, the valve member is locked to the main body
through a clip member which is resiliently received in a second annular
groove formed into the valve member. This embodiment is particularly
advantageous as the clip member is reliable and cost-effective.

In another embodiment, the clip member presses against the first sealing
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[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

member towards the closed position and each retaining member. This
embodiment is particularly advantageous as the first sealing member can
be prevented from retreating when the valve member is in the closed
position. Thereby the sealing performance can be further improved.
Additional features and additional advantageous effects of the check-valve
assembly of the present invention will become more apparent with the
detailed description of the embodiments with reference to the
accompanying drawings in which:

Figure 1 — is a schematic partial perspective view of a check-valve
assembly according to the prior art;

Figure 2 — is a schematic partial perspective view of a check-valve
assembly according to an embodiment of the present invention;

Figure 3 — is a schematic partial sectional view of the check-valve
assembly of Fig. 1, taken along the line B-B in Fig. 10;

Figure 4 — is a schematic partial sectional view of a check-valve assembly
according to an embodiment of the present invention, taken along the line
C-C in Fig. 11;

Figure 5 - is a schematic perspective view of the support member of the
check-valve assembly of Fig. 2;

Figure 6 — is a schematic partial perspective view of the check-valve
assembly of Fig. 2, prior to mounting the first sealing member to the first
annular groove;

Figure 7- is a schematic partial perspective view of the check-valve
assembly of Fig. 2, prior to mounting the clip member to the second
annular groove;

Figure 8 — is a schematic perspective view of the support member of the
check-valve assembly of Fig. 1;

Figure 9- is a schematic partial perspective view of the check-valve
assembly of Fig. 1, prior to mounting the clip member to the second
annular groove;

Figure 10 - is a schematic top view of the check-valve assembly according
to the prior art;

Figure 11 - is a schematic top view of a check-valve assembly according
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[0034]

[0035]

[0036]

to an embodiment of the present invention.
The reference signs appearing on the drawings relate to the following

technical features.

1. Check-valve assembly
2. Main body

3. Inlet

4. Outlet

5. Flow passage

6. Valve member

7. First sealing member

8. Retaining member

9. Rim

10. Cavity

11.  Support member

12. Recess

13. Bearing

14. Seating surface

15. Rib

16. Second sealing member
17. Attachment means
18. Third sealing member
19. Fixing means

20. First annular groove
21. Locking means

22. Clip member

23. Second annular groove

24. Third annular groove

The check-valve assembly (1) is suitable for use in a water dispenser (not
shown) of a refrigerator (not shown).

The refrigerator comprises: a refrigeration compartment for receiving the
articles to be refrigerated; a door for opening/closing the refrigeration
compartment; and the water dispenser which is disposed into the door and

in heat-exchange with the refrigeration compartment. The water dispenser



WO 2017/186296 PCT/EP2016/059510

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]
[0043]

comprises a water tank which has an aperture for feeding the water to the
check-valve assembly (1).

The check-valve assembly (1) comprises: a main body (2) which
comprises: an inlet (3) for receiving the water from the aperture of the
water tank; an outlet (4) for discharging the water into a drinking cup or the
like; a flow passage (5) which fluidly connects the inlet (3) with the outlet
(4); a valve member (6) for opening/closing the flow passage (5), wherein
the valve member (6) is axially movably disposed onto the main body (2);
a first sealing member (7) for leak-tightly sealing the flow passage (5)
when the valve member (6) is in the closed position, wherein the first
sealing member (7) is fixed to the valve member (6) (Fig. 4).

The check-valve assembly (1) of the present invention further comprises:
one or more retaining members (8) each adapted to radially inwardly
compress the first sealing member (7) and to block its radial outward
displacement (Fig. 4).

The refrigerator of the present invention further comprises: the check-valve
assembly (1); and an actuation means for actuating the valve member (6).
In an embodiment, the first sealing member (7) has a circular shape (Fig. 6
and Fig. 7). In this embodiment, the retaining member (8) comprises a rim
(9) which surrounds a cavity (10) (Fig. 5). In this embodiment, the inner
radius of the rim (9) is slightly smaller than the outer radius of the first
sealing member (7) such that the first sealing member (7) is retained
within the cavity (10) under the radial inward compression by the rim (9)
(Fig. 2 and Fig. 4).

In another embodiment, the check-valve assembly (1) comprises: a
support member (11); and a recess (12) in the main body (2) for axially
movably receiving the support member (11) (Fig. 4). In this embodiment,
one or more retaining members (8) are formed onto the support member
(11) (Fig. 5). In this embodiment, the support member (11) comprises: a
bearing (13) for receiving and supporting the valve member (6); and a
seating surface (14) for seating the first sealing member (7) (Fig. 4).

In another embodiment, the seating surface (14) is beveled (Fig. 4).

In another embodiment, the support member (11) has one or more ribs
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[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

(15) which abut onto the inner surface of the recess (12) (Fig. 4 and Fig.
5).

In another embodiment, the check-valve assembly (1) further comprises: a
second sealing member (16) for sealing the interface between the support
member (11) and the inner surface of the recess (12) when the valve
member (6) is in the closed position (Fig. 4).

In another embodiment, the check-valve assembly (1) further comprises: a
spring element (not shown) which is adapted to push the valve member (6)
from the open position towards the closed position. In this embodiment,
the spring element is disposed between the valve member (6) and the
main body (2).

In another embodiment, the spring element is provided as a compression
coil spring.

In another embodiment, the check-valve assembly (1) comprises an
attachment means (17) for attaching the main body (2) to the aperture of
the water tank (Fig. 4).

In another embodiment, the attachment means (17) comprises a thread
connection.

In another embodiment, the check-valve assembly (1) further comprises a
third sealing member (18) for sealing the interface between the main body
(2) and the water tank (Fig. 4).

In another embodiment, the check-valve assembly (1) further comprises: a
fixing means (19) for fixing the first sealing member (7) to the valve
member (6) (Fig. 4).

In another embodiment, the first sealing member (7) is annular shaped
(Fig. 6). In this embodiment, the fixing means (19) comprises a first
annular groove (20) formed into the valve member (6) and adapted to
resiliently receive the first sealing member (7) (Fig. 6 and Fig. 7). In this
embodiment, the inner radius of the first sealing member (7) is slightly
smaller than the radius of the first annular groove (20) such that the first
sealing member (7) is form-fittingly and force-fittingly kept in place.

In another embodiment, the check-valve assembly (1) further comprises a

locking means (21) for locking the valve member (6) to the main body (2)
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[0053]

[0054]

[0055]

[0056]
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(Fig. 4).

In another embodiment, the locking means (21) comprises: a clip member
(22); and a second annular groove (23) formed into the valve member (6)
(Fig. 4). In this embodiment, the second annular groove (23) is adapted to
resiliently receive the clip member (22).

In another embodiment, the clip member (22) presses the first sealing
member (7) towards the closed position and the retaining member (8) (Fig.
2 and Fig. 4).

In another embodiment, the support member (11) comprises a third
annular groove (24) which resiliently receives the second sealing member
(16) (Fig. 5).

In other alternative embodiments, the first sealing member (7), the second
sealing member (16) and the third sealing member (18) are rubber O-rings
with circular or square cross-sections (Fig. 4).

A major advantageous effect of the present invention is that the first
sealing member (7) can be prevented from becoming dislocated during the
assembly process as well during the use by virtue of the retaining member
(8). Thereby, the water dispenser can be quickly and correctly assembled
and also properly used, and thus the risk of leakage can be eliminated or
reduced as much as possible. Another major advantageous effect of the
present invention is that the sealing performance of the first sealing
member (7) can be improved by virtue of the retaining member (8).
Thereby, the user satisfaction can be increased. Other advantageous
effects of the present invention can be taken from the above-described

embodiments.
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Claims

1.

A check-valve assembly (1) for use in a water dispenser of a refrigerator,

the check-valve assembly (1) comprising:

a main body (2) which comprises: an inlet (3);

an outlet (4);

a flow passage (5) which fluidly connects the inlet (3) with the outlet (4);

a valve member (6) for opening/closing the flow passage (5), wherein the valve
member (6) is axially movably disposed onto the main body (2);

a first sealing member (7) for leak-tightly sealing the flow passage (5) when the
valve member (6) is in the closed position,

wherein the first sealing member (7) is fixed to the valve member (6),
characterized by further comprising:

one or more retaining members (8) each adapted to radially inwardly compress
the first sealing member (7) and to block its radial outward displacement.

The check-valve assembly (1) according to claim 1, characterized in that the
first sealing member (7) has a circular shape; and the retaining member (8)
comprises a rim (9) which surrounds a cavity (10), wherein the inner radius of
the rim (9) is slightly smaller than the outer radius of the first sealing member
(7) such that the first sealing member (7) is retained within the cavity (10)
under the radial inward compression by the rim (9).

The check-valve assembly (1) according to claim 1 or 2, characterized by
further comprising: a support member (11); and a recess (12) in the main body
(2) for axially movably receiving the support member (11), wherein one or
more retaining members (8) are formed onto the support member (11), and
wherein the support member (11) comprises: a bearing (13) for recieiving and
supporting the valve member (6); and a seating surface (14) for seating the
first sealing member (7) -.

The check-valve assembly (1) according to claim 3, characterized in that the
seating surface (14) is beveled.

The check-valve assembly (1) according to claim 3 or 4, characterized in that
the support member (11) has one or more ribs (15) which abut against the
inner surface of the recess (12).

The check-valve assembly (1) according to any one of claims 3 to 5,
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10.

11.

12.

13.

14.

11

characterized by further comprising: a second sealing member (16) for sealing
the interface between the support member (11) and the inner surface of the
recess (12) when the valve member (6) is in the closed position.

The check-valve assembly (1) according to any one of claims 1 to 6,
characterized by further comprising: a spring element which is adapted to push
the valve member (6) from the open position towards the closed position,
wherein the spring element is disposed between the valve member (6) and the
main body (2).

The check-valve assembly (1) according to any one of claims 1 to 7, wherein
the water dispenser comprises a water tank which has an aperture for feeding
the water to the inlet (3) of the check-valve assembly (1), the check-valve
assembly (1) being characterized by comprising: an attachment means (17) for
attaching the main body (2) to the aperture of the water tank.

The check-valve assembly (1) according to claim 8, characterized by
comprising: a third sealing member (18) for sealing the interface between the
main body (2) and the water tank.

The check-valve assembly (1) according to any one of claims 1 to 9,
characterized by comprising: a fixing means (19) for fixing the first sealing
member (7) to the valve member (6).

The check-valve assembly (1) according to claim 10, characterized in that the
first sealing member (7) is annular shaped; and the fixing means (19)
comprises a first annular groove (20) formed into the valve member (6),
wherein the first annular groove (20) is adapted to resiliently receive the first
sealing member (7).

The check-valve assembly (1) according to any one of claims 1 to 11,
characterized by further comprising: a locking means (21) for locking the valve
member (6) to the main body (2).

The check-valve assembly (1) according to claim 12, characterized in that the
locking means (21) comprises: a clip member (22); and a second annular
groove (23) formed into the valve member (6), wherein the second annular
groove (23) is adapted to resiliently receive the clip member (22).

The check-valve assembly (1) according to claim 13, characterized in that the

clip member (22) presses the first sealing member (7) towards the closed



WO 2017/186296 PCT/EP2016/059510
12

position and the retaining members (8).

15. A refrigerator comprising: a refrigeration compartment for receiving the articles
to be refrigerated; a door for opening/closing the refrigeration compartment; a
water dispenser which is disposed into the door and in heat-exchange with the
refrigeration compartment, wherein the water dispenser comprises a water
tank, characterized by further comprising: the check-valve assembly (1) as
defined in any one of claims 1 to 14; and an actuation means for actuating the

valve member (6).
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