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(57) Abstract: The present invention discloses a pump
(1) and a laundry care machine with the pump (1). The
pump (1) includes a pump chamber (2), an impeller (4)
disposed in the pump chamber (2) and driven by a motor
(3), and a water inlet channel (5), a water circulation
channel (6), and a water drainage channel (7) that are in
fluid communication with the pump chamber (2). A valve
(9) is disposed in the pump chamber (2). The valve (9) is
provided with an opening (10).The valve (9) can move
between a first position and a second position, where at
the first position, the opening (10) is fitted into the water
circulation channel6, so that the water circulation channel
(6) is in fluid communication with the pump chamber (2)
and the water inlet channel (5), and the water drainage
channel (7) and the pump chamber (2) are separated by
the valve (9);and at the second position, the opening (10)
is fitted into the water drainage channel (7),so that the
water drainage channel (7) is in fluid communication with
the pump chamber (2) and the water inlet channel (5), and
the water circulation channel (6) and the pump chamber
(2) are separated by the valve (9). With the present inven-
tion, problems of space occupation and high costs of a
circulation and drainage pump in the prior art are re-
solved. By using the pump (1) of the present invention,
space as well as material costs is saved, and a manufactur-
ing process is simplified.
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PUMP AND LAUNDRY CARE MACHINE WITH THE PUMP

The present invention relates to a pump and a laundry care machine with such pump, and

in particular, to a washing machine.

Currently, a washing machine is generally provided with a pump used to drive the drain-
age of water from or circulation of water in the washing machine. One type of pump is the
single drainage pump that only has a water drainage function. A water utilization rate of
this type of pump is not high. Another type of pump is circulation and drainage pump,
which is implemented by adding another motor to the drainage pump. However, this type
of pump needs two motors that separately extend towards two sides of the pump, and
therefore, the pump occupies space in a washing machine and the cost of the pump is

relatively high.

Currently, effective solutions for problems of space occupation and high costs of a circula-

tion and drainage pump in the prior art are not yet provided.

The present invention provides a pump and a laundry care machine with the pump, so as
to at least resolve problems of space occupation and high costs of a circulation and drain-

age pump in the prior art.

To achieve the objective, according to a first aspect of the present invention, a pump is

provided as follows.

The pump according to the invention includes a pump chamber, an impeller disposed in
the pump chamber and driven by a motor, and a water inlet channel, a water circulation
channel, and a water drainage channel that are in fluid communication with the pump
chamber, wherein a valve is disposed in the pump chamber, the valve is provided with an
opening, and the valve can move between a first position and a second position, where at
the first position, the opening is fitted into the water circulation channel, so that the water
circulation channel is in fluid communication with the pump chamber and the water inlet

channel, and the water drainage channel and the pump chamber are separated by the
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valve; and at the second position, the opening is fitted into the water drainage channel, so
that the water drainage channel is in fluid communication with the pump chamber and the
water inlet channel, and the water circulation channel and the pump chamber are sepa-

rated by the valve.

With the foregoing structure, when a washing machine is operated, water enters the pump
chamber from the water inlet channel. When the washing machine needs to perform an
internal water circulation operation, the valve is at the first position, the opening is fitted
into the water circulation channel, and water is discharged to the water circulation channel
from the pump chamber. When the washing machine needs to perform a water drainage
operation, the valve is at the second position, the opening is fitted into the water drainage
channel, and water is discharged to the water drainage channel from the pump chamber.
By means of different positions of the valve, the pump implements two functions including

water circulation and water drainage.

Preferably, the valve has a circumference surrounding the impeller, and is rotatably
installed in a manner of being coaxial with the impeller. The valve surrounds the impeller.
A shaft penetrates through the valve and the impeller, and supports the valve. The valve
rotates around the shaft to the first position or the second position in the foregoing solu-

tion.

Preferably, an inner side surface, facing the impeller, of the valve is provided with at least
one protruded portion that can be pushed by water to drive the valve to rotate. By arrang-
ing several protruded portions on the inner side surface of the valve, when the impeller
rotates to drive water to rotate, the water keeps lashing the protruded portions, and the
protruded portions are subjected to power and therefore drive the valve to rotate to the

first position or the second position.

Preferably, the impeller is driven by the motor, so as to switch between rotating along a
first direction and rotating along a second direction. When the impeller rotates along the
first direction, the valve rotates to the first position, and at this time, water is discharged to
the water circulation channel from the pump chamber. When the impeller rotates along the
second direction, the valve rotates to the second position, and water is discharged to the

water drainage channel from the pump chamber.
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Preferably, a limit apparatus for blocking the valve at the first position and the second
position is disposed between the pump chamber and the valve. Only when the valve is at
the first position and the second position, the opening is aligned with the water circulation
channel 6 and the water drainage channel 7, and water circulation or water drainage can
be implemented. Therefore, a limit apparatus is needed for blocking the valve at the first

position and the second position.

Preferably, the limit apparatus includes a protrusion disposed on one of the pump cham-
ber and the valve, and a blocking surface disposed on the other of the pump chamber and
the valve. The limit apparatus may be arranged as a protrusion disposed on an inner wall
of the pump chamber, and a blocking surface disposed on an outer wall of the valve.
When the protrusion is in contact with the blocking surface, the valve is limited at this
position, and this position may be the first position or the second position in the foregoing

solution. At this time, a water circulation or water drainage operation may be implemented.

Preferably, the limit apparatus includes protrusions disposed on an inner wall of the pump
chamber and an outer wall of the valve separately. When the protrusion on the inner wall
of the pump chamber is in contact with the protrusion on the outer wall of the valve, the
valve is limited at this position, and this position may be the first position or the second
position in the foregoing solution. At this time, a water circulation or water drainage opera-

tion may be implemented.

Preferably, two protrusions are disposed on the inner wall of the pump chamber, where
one protrusion is used to limit the valve at the first position, and the other protrusion is

used to limit the valve at the second position.

Preferably, the limit apparatus includes a protrusion disposed on an inner wall of the pump
chamber, and a groove matching with the protrusion that is disposed on an outer wall of
the valve, where the groove extends along a circumference and has two blocking surfaces
located at end portions. When the protrusion is in contact with a blocking surface, the

valve is limited at this position, and this position may be the first position or the second
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position in the foregoing solution. At this time, a water circulation or water drainage opera-
tion may be implemented. Another alternative solution that would be easily conceived of is
arranging, on a pump chamber, a groove with a blocking surface, and arranging a protru-

sion on an outer wall of a valve, which also limits the position of the valve.

Preferably, the pump chamber has a cylindrical side wall and an end wall located at one
end of the cylindrical side wall; the water drainage channel and the water circulation
channel are connected to the cylindrical side wall; and the water inlet channel is con-
nected to the end wall of the pump chamber. With this design, the space of the pump is
more compact, and the efficiency of implementing a water circulation or water drainage

operation is higher.

Preferably, the valve has a water inlet that is in communication with the water inlet chan-

nel, and the water inlet is used to introduce water into the valve.

Preferably, in the foregoing solution, the motor is a three-phase brushless direct current
motor, and this motor is used as a drive source. With high efficiency, a controllable rota-
tion speed, and a controllable rotation direction, one motor implements two functions
including circulation and water drainage. When a washing machine needs to circulate
water or drain water, the function may be implemented as long as the motor is controlled
to perform forward rotation and reverse rotation, that is, clockwise rotation and counter-

clockwise rotation.

According to another aspect of the present invention, a laundry care machine is further
provided, and the washing machine includes a machine body, a tub in the machine body,

and the pump of the foregoing solution.

With the present invention, problems of space occupation and high costs of a circulation
and drainage pump in the prior art are resolved. On one hand, by using one motor, func-
tions of circulation and water drainage are implemented, so that energy is saved and
water drainage is reduced. On the other hand, as compared with a traditional unidirec-
tional circulation and drainage pump, one motor is saved, so that space as well as mate-

rial costs is saved, and a manufacturing process is simplified.
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The disclosure will become more fully understood from the detailed description given

hereinbelow for illustration only, and thus not limitative of the disclosure.

The Figures of the accompanying drawing described hereinafter are intended to provide
further understanding of the present invention, and constitute a part of the present appli-
cation. Exemplary embodiments and descriptions of the present invention and included
therein are intended to explain the present invention, but not intended to unduly limit the

present invention. In the accompanying drawing:

FIG. 1 is a three-dimensional schematic diagram of a pump;

FIG. 2 is a schematic sectional diagram of the pump;

FIG. 3 is a schematic diagram of a valve of the pump;

FIG. 4 is an operation schematic diagram (1) of the valve of the pump in a pump
chamber; and

FIG. 5 is an operation schematic diagram (2) of the valve of the pump in the pump

chamber.

It should be noted that the embodiments and features of the embodiments in the present

application may be combined in a case of not conflicting with each other.

FIG. 1 is a three-dimensional schematic diagram of a pump, FIG. 2 is a schematic sec-
tional diagram of the pump, and FIG. 3 is a schematic diagram of a valve of the pump

according to the present invention. As shown in FIG. 1, FIG. 2, and FIG. 3:

A pump 1 includes a pump chamber 2, an impeller 4 disposed in the pump chamber 2 and
driven by a motor 3, and a water inlet channel 5, a water circulation channel 6, and a
water drainage channel 7 that are in fluid communication with the pump chamber 2, where
the motor is provided with a rotation shaft 8 for driving the impeller 4; fluid such as water
enters the pump chamber 2 through the water inlet channel 5; and the water circulation
channel 6 and the water drainage channel 7 are in communication with the pump chamber
2.

A valve 9 is disposed in the pump chamber 2; the valve 9 is provided with an opening 10;

and the valve 9 can move between a first position and a second position.
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FIG. 4 is an operation schematic diagram of the valve of the pump 1 in a pump chamber
2. As shown in FIG. 4, at the first position, the opening 10 is fitted into the water circulation
channel 6, so that the water circulation channel 6 is in fluid communication with the pump
chamber 2 and the water inlet channel 5, and the water drainage channel 7 and the pump

chamber 2 are separated by the valve 9.

FIG. 5 is an operation schematic diagram of the valve of the pump 1 in the pump chamber
2. As shown in FIG. 5, at the second position, the opening 10 is fitted into the water drain-
age channel 7, so that the water drainage channel 7 is in fluid communication with the
pump chamber 2 and the water inlet channel 5, and the water circulation channel 6 and

the pump chamber 2 are separated by the valve 9.

With the foregoing structure, when a washing machine is operated, water enters the pump
chamber 2 from the water inlet channel 5. When the washing machine needs to perform
an internal water circulation operation, the valve 9 is at the first position, the opening 10 is
fitted into the water circulation channel 6, and water is discharged to the water circulation
channel 6 from the pump chamber 2. When the washing machine needs to perform a
water drainage operation, the valve 9 is at the second position, the opening 10 is fitted
into the water drainage channel 7, and water is discharged to the water drainage channel
7 from the pump chamber 2. By means of different positions of the valve, the pump 1

implements two functions including water circulation and water drainage.

Preferably, the valve 9 has a circumference surrounding the impeller 4, and is rotatably
installed in a manner of being coaxial with the impeller 4. The valve 9 surrounds the
impeller 4. A shaft 8 penetrates through the valve 9 and the impeller 4, and supports the
valve 9. The valve 9 rotates around the shaft 8 to the first position or the second position

in the foregoing solution.

Preferably, as shown in FIG. 3, an inner side surface 9a, facing the impeller, of the valve 9
is provided with at least one protruded portion 11 that can be pushed by water to drive the

valve to rotate. By arranging several protruded portions 11 on the inner side surface 9a of
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the valve 9, when the impeller rotates to drive water to rotate, the water keeps lashing the
protruded portions 11, and the protruded portions 11 are subjected to power and therefore

drive the valve 9 to rotate to the first position or the second position.

Preferably, in the foregoing solution, the impeller 4 is driven by the motor 3, so as to
switch between rotating along a first direction and rotating along a second direction. When
the impeller 4 rotates along the first direction, for example, along a clockwise direction, the
valve 9 is subjected to power and therefore rotates to the first position, and at this time,
water is discharged to the water circulation channel 6 from the pump chamber 2. When
the impeller 4 rotates along a second direction, for example, along a counterclockwise
direction, the valve 9 is subjected to power and therefore rotates to the second direction,

and water is discharged to the water drainage channel 7 from the pump chamber 2.

Preferably, a limit apparatus for blocking the valve 9 at the first position and the second
position is disposed between the pump chamber 2 and the valve 9. The valve 9 moves in
the pump chamber 2. Therefore, only when the valve 9 is at the first position or the
second position, the opening is aligned with the water circulation channel 6 or the water
drainage channel 7, and a water circulation or water drainage operation can be imple-
mented. Therefore, a limit apparatus is needed for blocking the valve 9 at the first position

and the second position.

Preferably, the limit apparatus includes a protrusion disposed on one of the pump cham-
ber and the valve, and a blocking surface disposed on the other of the pump chamber and
the valve. The limit apparatus may be arranged as a protrusion disposed on an inner wall
of the pump chamber, and a blocking surface disposed on an outer wall of the valve.
When the protrusion is in contact with the blocking surface, the valve is limited to this
position, and this position may be the first position or the second position in the foregoing

solution. At this time, a water circulation or water drainage operation may be implemented.

Preferably, in a preferred embodiment, as shown in FIG. 4 and FIG. 5, the limit apparatus
includes protrusions 13a and 12 that are respectively disposed on an inner wall 2a of the
pump chamber 2 and an outer wall 9b of the valve 9. When the protrusion 13a on the

inner wall 2a of the pump chamber is in contact with a blocking surface 14a at one side of
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the protrusion 12 on the outer wall 9b of the valve, the valve 9 is limited at this position,
and this position may be the first position or the second position in the foregoing solution.

At this time, a water circulation or water drainage operation may be implemented.

Preferably, the inner wall of the pump chamber 2 is provided with two protrusions 13a and
13b. As stated in the foregoing solution, one protrusion 13a is used to limit the valve 9 at
the first position, and the other protrusion 13b is used to limit the valve 9 at the second
position. At this time, the protrusion 13b is in contact with the blocking surface 14b at one

side of the protrusion 12 on the outer wall 9b of the valve.

Preferably, in other embodiments that are not shown in the accompany drawings, a limit
apparatus may include a protrusion disposed on an inner wall of a pump chamber, and a
groove matching with the protrusion that is disposed on an outer wall of a valve, where the
groove extends along a circumference and has two blocking surfaces located at end por-
tions. When the protrusion is in contact with a blocking surface, the valve is limited at this
position, and this position may be first position or the second position in the foregoing
solution. At this time, a water circulation or water drainage operation may be implemented.
Another alternative solution that would be easily conceived of is arranging, on a pump
chamber, a groove with a blocking surface, and arranging a protrusion on an outer wall of

a valve, which also limits the position of the valve.

Preferably, the pump chamber 2 has a cylindrical side wall 21, and an end wall 22 located
at one end of the cylindrical side wall; the water drainage channel 6 and the water circula-
tion channel 7 are connected to the cylindrical side wall 21; and the water inlet channel 5
is connected to the end wall 22 of the pump chamber. With this design, the space of the
pump is more compact, and the efficiency of implementing a water circulation or water

drainage operation is higher.

Preferably, in the foregoing solution, the valve 9 has a water inlet 15 that is in communi-
cation with the water inlet channel 5, and the water inlet 15 is used to introduce water into

the valve.
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Preferably, in the foregoing solution, the motor is a three-phase brushless direct current
motor, and this motor is used as a drive source. With high efficiency, a controllable rota-
tion speed, and a controllable rotation direction, one motor implements two functions
including circulation and water drainage. When a washing machine needs to circulate
water or drain water, the function may be implemented as long as the motor is controlled
to perform forward rotation and reverse rotation, that is, clockwise rotation and counter-

clockwise rotation.

According to another aspect of the present invention, a laundry care machine is further
provided, and the laundry care machine includes a machine body, a tub in the machine
body, and the pump according to the foregoing solution. Details are not described herein

again.

With the present invention, problems of space occupation and high costs of a circulation
and drainage pump in the prior art are resolved. On one hand, by using one motor, func-
tions of circulation and water drainage are implemented, so that energy is saved and
water drainage is reduced. On the other hand, as compared with a traditional unidirec-
tional circulation and drainage pump, one motor is saved, so that space as well as mate-

rial costs is saved, and a manufacturing process is simplified.

Specific implementation manners described in the foregoing and shown in the accompany
drawings are merely used to illustrate the present invention, but are not all of the present
invention. Any variation to the present invention made by a person of ordinary skill in the
art within the scope of the basic technical thought of the present invention falls within the

protection scope of the present invention.
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11

CLAIMS

A pump (1), comprising: a pump chamber (2), an impeller (4) disposed in the pump
chamber (2) and driven by a motor (3), and a water inlet channel (5), a water circula-
tion channel (6), and a water drainage channel (7) that are in fluid communication
with the pump chamber (2), characterized in that

a valve (9) is disposed in the pump chamber (2); the valve (9) is provided with an
opening (10); the valve (9) can move between a first position and a second position,
wherein

at the first position, the opening (10) is fitted into the water circulation channel (6), so
that the water circulation channel (6) is in fluid communication with the pump cham-
ber (2) and the water inlet channel (5), and the water drainage channel (7) and the
pump chamber (2) are separated by the valve (9); and

at the second position, the opening (10) is fitted into the water drainage channel (7),
so that the water drainage channel (7) is in fluid communication with the pump
chamber (2) and the water inlet channel (5), and the water circulation channel (6)

and the pump chamber (2) are separated by the valve (9).

The pump (1) according to claim 1, characterized in that:
the valve (9) has a circumference surrounding the impeller (4), and is rotatably

installed in @ manner of being coaxial with the impeller (4).

The pump (1) according to claim 2, characterized in that:
an inner side surface (9a), facing the impeller (4), of the valve (9) is provided with at
least one protruded portion (11) that can be pushed by water to drive the valve (9) to

rotate.

The pump (1) according to any preceding claim, characterized in that:
the impeller (4) is driven by the motor (3), so as to switch between rotating along a

first direction and rotating along a second direction.
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10.

12

The pump (1) according to any preceding claim, characterized in that:
a limit apparatus (12, 13a, 13b, 14a, 14b) for blocking the valve (9) at the first posi-
tion and the second position is disposed between the pump chamber (2) and the

valve (9).

The pump (1) according to claim 5, characterized in that:
the limit apparatus (12, 13a, 13b, 14a, 14b) comprises a protrusion (12, 13a, 13b)
disposed on one of the pump chamber (2) and the valve (9), and a blocking surface

(14a, 14b) disposed on the other of the pump chamber (2) and the valve (9).

The pump (1) according to claim 5, characterized in that:
the limit apparatus (12, 13a, 13b, 14a, 14b) comprises protrusions (12, 13a, 13b)
disposed on an inner wall (2a) of the pump chamber (2) and an outer wall (9b) of the

valve (9) separately.

The pump (1) according to claim 7, characterized in that:
the inner wall (2a) of the pump chamber (2) is provided with two protrusions (12,
13a, 13b).

The pump (1) according to claim 6, characterized in that:

the limit apparatus (12, 13a, 13b, 14a, 14b) comprises a protrusion (12, 13a, 13b)
disposed on an inner wall (2a) of the pump chamber (2), and a groove matching with
the protrusion (11, 12, 13a, 13b) disposed on an outer wall (9b) of the valve (9),
wherein the groove extends along a circumference and has two blocking surfaces

(14a, 14b) located at end portions.

The pump (1) according to any preceding claim, characterized in that:

the pump chamber (2) has a cylindrical side wall (21) and an end wall (22) located at
one end of the cylindrical side wall (21); the water drainage channel (7) and the
water circulation channel (6) are connected to the cylindrical side wall (21); and the

water inlet channel (5) is connected to the end wall (22) of the pump chamber (2).
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11.

12.

13.

13

The pump (1) according to claim 10, characterized in that:
the valve (9) has a water inlet (15) that is in communication with the water inlet

channel (5).

The pump (1) according to any preceding claim, characterized in that: the motor (3)

is a three-phase brushless direct current motor.

A laundry care machine, comprising: a machine body and a tub in the machine
body, characterized in that: the laundry care machine comprises the pump according
to any of claims 1 to 12.
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