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(54) LAUNDRY TREATMENT DEVICE

(57) Embodiments of the present application provide
a laundry treatment device, comprising an inner tub, a
driving apparatus, and a drain valve assembly. The inner
tub can hold water and is provided with a drain hole; the
drain valve assembly comprises a valve element, a trans-
mission rod mechanism, an elastic positioning member,
and an elastic reset member; the valve element is pro-
vided with a sealing position and a drainage position; a
first end of the transmission rod mechanism drives the
valve element to move; during the rotation process of the
inner tub, the driving apparatus can selectively toggle a
second end of the transmission rod mechanism so as to
drive the transmission rod mechanism to rotate around
a center line of rotation; the elastic positioning member
can maintain the valve element at the sealing position or
the drainage position; and the elastic reset member can
drive at least the second end of the transmission rod
mechanism to reset. According to the laundry treatment
device in the embodiments of the present application,
regardless of the rotational speed of the inner tub, the
switching of the valve element between the sealing po-
sition and the drainage position can be implemented by

rotating the transmission rod mechanism, thereby facili-
tating drainage, and achieving high reliability.
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Description

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application is filed based on and claims
priority to Chinese Patent Application No.
202010876545.4 filed on August 27, 2020, the contents
of which are hereby incorporated by reference in its en-
tirety.

TECHNICAL FIELD

[0002] The application relates to the technical field of
laundry washing and care, and in particular to a laundry
treatment device.

BACKGROUND

[0003] In an existing washing machine, an inner tub
and an outer tub are communicated with each other, the
inner tub is used to hold clothes, the outer tub is used to
hold water, a large number of water passing holes are
arranged in the inner tub, so that the inner tub and the
outer tub are communicated through the water passing
holes, water in the outer tub enters the inner tub, injection
and drainage of water is implemented through the outer
tub. In this type of washing machine, dirt is easily accu-
mulated between the inner tub and the outer tub, which
breeds bacteria which are not easily cleaned. To this end,
a washing machine with a single tub used for washing is
present in the related art is different from existing washing
modes in that the inner tub is a non-porous inner tub and
is isolated from the outer tub, and the single tub is not
only used to hold clothes and beat or stir the clothes, but
also used to hold water. However, drainage and dewa-
tering of the washing machine with a single tub used for
washing is a difficult technology urgently to be overcome.
[0004] In the related art, a side wall of the inner tub is
provided with a dewatering port and a dewatering valve,
the dewatering valve is connected to the inner tub through
a spring, and when dewatering is performed in the inner
tub, the dewatering valve opens the dewatering port un-
der an action of a centrifugal rotation force of the inner
tub, and water in the inner tub may be discharged out of
the inner tub through the dewatering port; and when
washing is performed in the inner tub, the dewatering
valve closes the dewatering port under an action of the
spring.
[0005] In the above solution, the dewatering valve may
be opened only when the inner tub rotates at a high
speed. When a washing process in the inner tub is fin-
ished, a large amount of water is held in the inner tub,
and a motor needs to drive the inner tub and water in the
inner tub to rotate at a high speed to implement drainage.
On one hand, drainage of water may not be implemented
when the inner tub rotates at a low speed, and on the
other hand, the motor may operate in an overload man-
ner.

SUMMARY

[0006] In view of this, it is desirable for embodiments
of the application to provide a laundry treatment device
which facilitates drainage.
[0007] In order to achieve the above purpose, an em-
bodiment of the application provides a laundry treatment
device, comprising an inner tub, a driving device and a
drainage valve assembly. The inner tub is configured to
hold water, and be provided with a drainage hole. The
drainage valve assembly includes a valve core, a trans-
mission rod mechanism, an elastic positioning member
and an elastic reset member.
[0008] The valve core has a sealing position for sealing
the drainage hole and a drainage position for opening
the drainage hole.
[0009] The transmission rod mechanism is connected
to the inner tub, and has a rotation center line, a first end
of the transmission rod mechanism drives the valve core
to move, and during rotation of the inner tub, the driving
device is operative to selectively toggle a second end of
the transmission rod mechanism to drive the transmis-
sion rod mechanism to rotate around the rotation center
line.
[0010] The elastic positioning member is operative to
keeping the valve core at the sealing position or the drain-
age position, and the elastic reset member is operative
to drive at least the second end of the transmission rod
mechanism to idle to be reset.
[0011] In some embodiments, the valve core may have
an intermediate critical position between the sealing po-
sition and the drainage position, and when the transmis-
sion rod mechanism drives the valve core to cross the
intermediate critical position, the elastic positioning
member is operative to drive the valve core to continue
to move to the sealing position or the drainage position,
and the elastic reset member is operative to drive at least
the second end of the transmission rod mechanism to
idle to be reset.
[0012] In some embodiments, the transmission rod
mechanism may comprise a transmission rod, a first shift-
ing rod, and a reversal mechanism connected between
the valve core and a first end of the transmission rod, the
transmission rod mechanism drives the valve core to
translate through the reversal mechanism, the first shift-
ing rod is connected to a second end of the transmission
rod, and the driving device selectively toggles the first
shifting rod.
[0013] In some embodiments, the valve core may be
provided with a sliding groove, the reversal mechanism
includes a turntable and a protruding column. The pro-
truding column protrudes from a side of the turntable, is
eccentrically arranged relative to the rotation center line
and extends into the sliding groove. The turntable is pro-
vided with a first driving groove comprising first driving
surfaces on opposite sides along a rotation direction, the
first end of the transmission rod is at least partially posi-
tioned in the first driving groove and slidable in the first
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driving groove, and the first end of the transmission rod
is operative to be alternatively driving-fitted with one of
the first driving surfaces to drive the reversal mechanism
to rotate around the rotation center line.
[0014] In some embodiments, a through hole may be
formed in the turntable, the first end of the transmission
rod is arranged in the through hole and passes through
the through hole, an inner wall of the through hole is pro-
vided with two rotationally symmetrical protrusions which
divide a part of space of the through hole to form two first
driving grooves distributed in a circumferential direction,
the first end of the transmission rod is provided with a flat
shaft portion positioned on the rotation center line, and
opposite ends of the flat shaft portion in a radial direction
of the through hole extend into their respective first driving
grooves respectively.
[0015] In some embodiments, a through hole may be
formed in the turntable, the first driving groove penetrates
through a part of side wall corresponding to the through
hole in a radial direction of the through hole, a bump is
arranged on a surface of the transmission rod and posi-
tioned in the first driving groove, and the transmission
rod is arranged in the through hole and passes through
the through hole.
[0016] In some embodiments, the elastic reset mem-
ber may be a first torsion spring sleeved on the transmis-
sion rod.
[0017] In some embodiments, the elastic positioning
member may be a second torsion spring comprising a
spiral body, a first rotation arm and a second rotation
arm. The first rotation arm is fixed relative to the inner
tub, the spiral body is suspended, and the second rotation
arm is operative to moving along with the valve core or
the transmission rod mechanism.
[0018] In some embodiments, the second rotation arm
may be connected to the valve core, and when the valve
core is positioned at the sealing position, an acting force
applied by the second torsion spring to the valve core
has at least a force component parallel to a movement
direction of the valve core and facing toward the drainage
hole, and when the valve core is positioned at the drain-
age position, an acting force applied by the second tor-
sion spring to the valve core has at least a force compo-
nent parallel to the movement direction of the valve core
and away from the drainage hole, and when the valve
core is positioned at the intermediate critical position, an
acting force applied by the second torsion spring to the
valve core has a direction perpendicular to the movement
direction of the valve core.
[0019] In some embodiments, the second rotation arm
may be connected to the reversal mechanism, and when
the valve core is positioned at the sealing position, the
second torsion spring applies a first torque around the
rotation center line to the reversal mechanism, and when
the valve core is positioned at the drainage position, the
second torsion spring applies a second torque around
the rotation center line to the reversal mechanism, the
first torque has a direction opposite to the second torque,

and when the valve core is positioned at the intermediate
critical position, a torque applied by the second torsion
spring to the reversal mechanism is zero.
[0020] In some embodiments, the drainage valve as-
sembly may comprise a valve seat of which a side facing
toward the drainage hole is opened, at least a part of the
valve core and the reversal mechanism are arranged in
the valve seat, and an end of the valve core is operative
to extend out from the opened part of the valve seat; a
side wall of the valve seat is provided with an avoidance
groove, the transmission rod is arranged in the avoidance
groove and passes through the avoidance groove, and
the first shifting rod is positioned outside the valve seat.
[0021] In some embodiments, one of the valve seat or
the valve core may be provided with a guide groove, the
other of the valve seat or the valve core may be provided
with a convex rib, and the convex rib is sliding-fitted with
the guide groove.
[0022] In some embodiments, the drainage valve as-
sembly may comprise a flexible sealing member sleeved
on the opened side of the valve seat, the flexible sealing
member and the valve seat enclose together to form a
sealing cavity, and the valve core, the elastic positioning
member, the elastic reset member and the reversal
mechanism are positioned in the sealing cavity, and the
valve core is connected to the flexible sealing member
to drive the flexible sealing member to move.
[0023] In some embodiments, the valve core may com-
prise a valve plate and a valve column which are fixedly
connected, the flexible sealing member includes a tele-
scopic pipe, a supporting end plate and a flange. The
flange is arranged at an axial end of the telescopic pipe
and connected to the opened side of the valve seat, the
supporting end plate closes the other axial end of the
telescopic pipe, the valve plate is stacked on an inner
surface of the supporting end plate, and when the valve
core is positioned at the sealing position, the valve plate
abuts the supporting end plate around the drainage hole.
[0024] In some embodiments, the transmission rod
mechanism may comprise a transmission rod and a first
shifting rod, the valve core is provided with a second driv-
ing groove comprising second driving surfaces on oppo-
site sides along a rotation direction respectively, a first
end of the transmission rod is positioned in the second
driving groove and slidable in the second driving groove,
the transmission rod is operative to be alternatively driv-
ing-fitted with one of the second driving surfaces to drive
the valve core to rotate, the first shifting rod is connected
to a second end of the transmission rod, and the driving
device selectively toggles the first shifting rod.
[0025] In some embodiments, the laundry treatment
device may comprise a lifting rib in which the valve core,
the elastic positioning member and the elastic reset
member are arranged, the first end of the transmission
rod is positioned in the lifting rib, the second end of the
transmission rod extends outside an axial end of the inner
tub, and the first shifting rod is positioned outside the
axial end of the inner tub.
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[0026] In some embodiments, the laundry treatment
device may comprise an outer tub in which the inner tub
is rotatably arranged, the driving device is arranged on
the outer tub, the first shifting rod is positioned between
the inner tub and the outer tub, the driving device includes
a second shifting rod and a power unit driving the second
shifting rod to selectively extend towards the shifting rod
or retract, and in an extending state of the second shifting
rod, the second shifting rod is operative to selectively
toggle the first shifting rod to rotate forward or backward
around the rotation center line.
[0027] According to the laundry treatment device pro-
vided by the embodiments of the application, regardless
of a rotation speed of the inner tub, switching of the valve
core between the sealing position and the drainage po-
sition may be implemented as long as the transmission
rod mechanism may rotate, so that the laundry treatment
device has a simple structure, facilitates drainage of the
inner tub and has high reliability, and service life of the
drainage valve assembly may be effectively prolonged.
Furthermore, the elastic reset member drives at least the
second end of the transmission rod mechanism to be
reset, so that the driving device may conveniently toggle
the second end of the transmission rod mechanism at
the same position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

FIG. 1 is a schematic structural diagram of part of a
laundry treatment device according to an embodi-
ment of the application.

FIG. 2 is a cross-sectional view of the structure
shown in FIG. 1, here, a valve core is positioned at
a sealing position and a second shifting rod is re-
tracted.

FIG. 3 is a schematic view of the structure shown in
FIG. 2 after the second shifting rod extends out.

FIG. 4 is a schematic view of the structure shown in
FIG. 2 in another state, here, the valve core is posi-
tioned at a drainage position and the second shifting
rod is retracted.

FIG. 5 is a schematic view of movement of an inner
tub, a first shifting rod and a second shifting rod ac-
cording to an embodiment of the application, here,
the first shifting rod begins to contact the first shifting
rod.

FIG. 6 is a schematic view of the inner tub of FIG. 5
rotated clockwise by a certain angle.

FIG. 7 is a schematic structural diagram of a drainage
valve assembly according to a first embodiment of

the application.

FIG. 8 is a schematic exploded view of the structure
shown in FIG. 7.

FIG. 9 is a schematic view from another perspective
of FIG. 8.

FIG. 10 is a schematic view of the structure shown
in FIG. 7 after a flexible sealing member, a valve
cover and a valve plate are omitted.

FIG. 11 is a cross-sectional view of the drainage
valve assembly shown in FIG. 7 along an A-A direc-
tion of FIG. 10, here, a valve core is positioned at a
sealing position.

FIG. 12 is a schematic view of the structure shown
in FIG. 11 in another state, here, the valve core is
positioned at a drainage position.

FIG. 13 is a schematic structural diagram of a re-
versal mechanism shown in FIG. 8.

FIG. 14 is a schematic view of cooperation of a flat
shaft portion and a reversal mechanism shown in
FIG. 8, here, the flat shaft portion is positioned at an
initial position, and at the position, the reversal mech-
anism enables a valve core to be positioned at a
sealing position.

FIG. 15 is a schematic view of the structure shown
in FIG. 14 in another state, here, the flat shaft portion
drives the reversal mechanism to move by a certain
angle in an arrow direction.

FIG. 16 is a schematic view of the structure shown
in FIG. 15 in another state, here, the reversal mech-
anism continues to rotate by a certain angle in a
counterclockwise direction of FIG. 2, and at the po-
sition, the reversal mechanism enables the valve
core to be positioned at a drainage position, and the
flat shaft portion rotates by a certain angle in a clock-
wise direction of FIG. 2 to be reset to the initial po-
sition.

FIG. 17 is a schematic exploded view of a drainage
valve assembly according to a second embodiment
of the application.

FIG. 18 is a schematic view from another perspective
of the structure shown in FIG. 17.

FIG. 19 is a schematic structural diagram of a re-
versal mechanism shown in FIG. 18.

FIG. 20 is a schematic view from another perspective
of the structure shown in FIG. 17 after it is assem-
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bled, here, a flexible sealing member, a valve cover
and a valve plate are omitted.

FIG. 21 is a cross-sectional view of the drainage
valve assembly according to the second embodi-
ment of the application taken along a B-B direction
of FIG. 20.

DETAILED DESCRIPTION

[0029] It should be noted that embodiments of the ap-
plication and technical features in the embodiments may
be combined with each other without conflict, and de-
tailed descriptions in specific embodiments should be un-
derstood as explanation and illustration of the purpose
of the application, and should not be regarded as an im-
proper limitation to the application.
[0030] In descriptions of the embodiments of the ap-
plication, orientations or positional relationships such as
"upper", "lower", "front", "rear" are based on an orienta-
tion or positional relationship shown in FIG. 2. In FIG. 2,
an upper part is "upper", a lower part is "lower", a left part
is "front", and a right part is "rear".
[0031] It should be understood that these orientation
terms are merely intended to facilitate descriptions of the
application and simplify the descriptions, rather than in-
dicating or implying that a referred device or element
must have a specific orientation, constructed and oper-
ated in a specific orientation, and thus cannot be under-
stood as limitation to the application.
[0032] An embodiment of the application provides a
laundry treatment device, with reference to FIG. 1 to FIG.
4, the laundry treatment device includes an inner tub 11,
a drainage valve assembly 3, and a driving device 20.
The inner tub 11 may hold water. That is, washing water
is held in the inner tub 11 in a process of the laundry
treatment device washing laundries, and the inner tub 11
may also be referred to as a non-porous inner tub 11,
which may avoid the problem of accumulating dirt easily
due to water accumulated in an outer tub 12 of the related
art; and a drainage hole 11a is formed on the inner tub
11 (see FIG. 4).
[0033] With reference to FIG. 8, FIG. 9, FIG. 17 and
FIG. 18, the drainage valve assembly 3 includes a valve
core 31, an elastic positioning member, an elastic reset
member, and a transmission rod mechanism 32 connect-
ed to the inner tub 11. That is, the transmission rod mech-
anism 32 may rotate along with the inner tub 11. With
reference to FIG. 10 and FIG. 20, the transmission rod
mechanism 32 has a rotation center line L, that is, the
transmission rod mechanism 32 revolves around a rota-
tion axis of the inner tub 11 while rotating around the
rotation center line L.
[0034] The valve core 31 has a sealing position for
sealing the drainage hole 11a (see FIG. 2) and a drainage
position for opening the drainage hole 11a (see FIG. 4).
[0035] A first end of the transmission rod mechanism
32 drives the valve core 31 to move, and during rotation

of the inner tub 11, the driving device 20 may selectively
toggle a second end of the transmission rod mechanism
32 to drive the transmission rod mechanism 32 to rotate
around the rotation center line L, that is, the driving device
20 provides a power source for the transmission rod
mechanism 32.
[0036] The elastic positioning member may keep the
valve core 31 at the sealing position or the drainage po-
sition, that is, when the valve core is positioned at the
sealing position, the valve core 31 may be kept at the
sealing position under an action of the elastic positioning
member, and when the valve core is positioned at the
drainage position, the valve core 31 may be kept at the
drainage position under an action of the elastic position-
ing member. The elastic reset member may drive at least
the second end of the transmission rod mechanism 32
to be reset. During washing or in other cases where drain-
age is not required, with reference to FIG. 2 and FIG. 3,
the valve core 31 is positioned at the sealing position,
the drainage hole 11a is blocked by the valve core 31,
and water in the inner tub 11 does not flow out of the
inner tub 11. When drainage or dewatering is required,
with reference to FIG. 4, the valve core 31 is switched
from the sealing position to the drainage position, the
drainage hole 11a is opened, and water in the inner tub
11 is discharged from the inner tub 11 through the drain-
age hole 11a.
[0037] According to the laundry treatment device pro-
vided by the embodiments of the application, regardless
of a rotation speed of the inner tub 11, switching of the
valve core 31 between the sealing position and the drain-
age position may be implemented as long as the trans-
mission rod mechanism 32 may rotate, so that the laundry
treatment device has a simple structure, facilitates drain-
age of the inner tub 11 and has high reliability, and service
life of the drainage valve assembly 3 may be effectively
prolonged. Furthermore, the elastic reset member drives
at least the second end of the transmission rod mecha-
nism 32 to be reset, so that the driving device 20 may
conveniently toggle the second end of the transmission
rod mechanism 32 at the same position.
[0038] It should be noted that resetting of the second
end of the transmission rod mechanism 32 means that
the second end of the transmission rod mechanism 32
returns to an initial position before it is toggled by the
driving device 20.
[0039] It should be noted that the laundry treatment
device discharges water through the drainage hole 11a
during washing or after washing is finished, and may also
discharges water through the drainage hole 11a during
dewatering.
[0040] In an embodiment, the valve core 31 further has
an intermediate critical position between the sealing po-
sition and the drainage position. It should be noted that
the intermediate critical position between the sealing po-
sition and the drainage position refers to the intermediate
critical position between the sealing position and the
drainage position in a movement stroke of the valve core
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31, that is, the valve core 31 passes through the inter-
mediate critical position in a process of the valve core 31
moving from the sealing position to the drainage position,
and also passes through the intermediate critical position
in a process of the valve core 31 moving from the drain-
age position to the sealing position.
[0041] When the transmission rod mechanism 32
drives the valve core 31 to cross the intermediate critical
position, the elastic positioning member may drive the
valve core 31 to continue to move to the sealing position
or the drainage position. Specifically, when the valve core
31 moves in a direction from the sealing position to the
drainage position and crosses the intermediate critical
position, the elastic positioning member may drive the
valve core 31 to continue to move to the drainage posi-
tion, that is, after the valve core 31 crosses the interme-
diate critical position, even though the transmission rod
mechanism 32 stops driving the valve core 31, the valve
core 31 may continue to move to the drainage position
under an action of the elastic positioning member. When
the valve core 31 moves from the drainage position to
the sealing position and crosses the intermediate critical
position, the elastic positioning member may drive the
valve core 31 to continue to move to the sealing position,
that is, after the valve core 31 crosses the intermediate
critical position, even though the transmission rod mech-
anism 32 stops driving the valve core 31, the valve core
31 may continue to move to the sealing position under
an action of the elastic positioning member.
[0042] When the transmission rod mechanism 32
drives the valve core 31 to move to cross the intermediate
critical position, the elastic reset member may drive at
least the second end of the transmission rod mechanism
32 to idle to be reset. The elastic positioning member
may drive the valve core 31 to continue to move to the
sealing position or the drainage position, therefore, as
long as the transmission rod mechanism 32 drives the
valve core 31 to cross the intermediate critical position,
even when the driving device 20 stops driving the trans-
mission rod mechanism 32, at least the second end of
the transmission rod mechanism 32 may idle to be reset
under an action of the elastic reset member. In this way,
when the driving device 20 needs to toggle the transmis-
sion rod mechanism 32 next time, the driving device 20
will toggle the second end of the transmission rod mech-
anism 32 at the same position, which may simplify driving
and fitting structures of the transmission rod mechanism
32 and the driving device 20.
[0043] It should be noted that "idle" refers to that the
transmission rod mechanism 32 does not form a driving
force on the valve core 31 during idling.
[0044] In order to facilitate supporting and mounting
the inner tub 11, with reference to FIG. 1 to FIG. 4, in an
embodiment, the laundry treatment device includes an
outer tub 12 in which the inner tub 11 is rotatably ar-
ranged, the outer tub 12 supports the inner tub 11. The
laundry treatment device may discharge water through
the outer tub 12, specifically, water discharged from the

drainage hole 11a enters the outer tub 12, and the outer
tub 12 discharges collected water out of the laundry treat-
ment device.
[0045] The drainage hole 11a may be arranged at a
suitable position of the inner tub 11, as long as water in
the inner tub 11 may be discharged through the drainage
hole 11a. The number and specific shape of the drainage
hole 11a are not limited.
[0046] In the embodiment of the application, with ref-
erence to FIG. 4, the drainage hole 11a is formed in a
circumferential direction of rotation of the inner tub 11,
so that the inner tub 11 spins water out from the drainage
hole 11a by a centrifugal force during dewatering.
[0047] It should be noted that a rotation axis L1 of the
inner tub 11 may extend in a horizontal direction, or may
extend in a vertical direction, or may extend in an oblique
direction between the horizontal direction and the vertical
direction, which is not limited here.
[0048] In an embodiment of the application, with refer-
ence to FIG. 2 to FIG. 4, the rotation axis L1 of the inner
tub 11 is approximately in the horizontal direction, and
during rotation of the inner tub 11, the drainage hole 11a
may circularly pass through a lowest point of a rotation
trajectory of the inner tub 11, so that water in the inner
tub 11 may be emptied without a dead angle. It should
be noted that the transmission rod mechanism 32 may
drive the valve core 31 to rotate, or may drive the valve
core 31 to translate.
[0049] Specific structural forms of the transmission rod
mechanism 32 are not limited. Exemplarily, in some em-
bodiments, with reference to FIG. 8, FIG. 9, FIG. 17 and
FIG. 18, the transmission rod mechanism 32 includes a
transmission rod 321, a first shifting rod 322, and a re-
versal mechanism 323 connected between the valve
core 31 and a first end of the transmission rod 321, the
transmission rod mechanism 32 drives the valve core 31
to translate through the reversal mechanism 323, that is,
the reversal mechanism 323 is configured to convert ro-
tation of the transmission rod mechanism 32 into trans-
lation of the valve core 31. The first shifting rod 322 is
connected to a second end of the transmission rod 321,
and the driving device 20 selectively toggles the first shift-
ing rod 322. Specifically, after the driving device 20 tog-
gles the first shifting rod 322, since the transmission rod
mechanism 32 rotates along with the inner tub 11, the
first shifting rod 322 rotates under a combined action of
the driving device 20 and the inner tub 11, and the first
shifting rod 322 drives the transmission rod 321 to rotate
synchronously.
[0050] In the embodiment, a movement mode of the
valve core 31 is translation, so that a side of the valve
core 31 used to close the drainage hole 11a always faces
the drainage hole 11a, and when the valve core 31 is
switched from the drainage position to the sealing posi-
tion, the side of the valve core 31 used to close the drain-
age hole 11a may stably, reliably, directly or indirectly
press against periphery of the drainage hole 11a, so that
sealing reliability of the drainage hole 11a may be greatly
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improved, and sealing effect thereof is good.
[0051] Connection modes of the first shifting rod 322
and the transmission rod 321 are not limited, as long as
the first shifting rod 322 and the transmission rod 321
may implement synchronous movement, for example,
the first shifting rod 322 and the transmission rod 321
may be integrally formed, clamped, screwed, or the like
with respect to each other, which is not limited here.
[0052] It may be understood that in order to facilitate
connection between the first shifting rod 322 and the
transmission rod 321, in some embodiments, with refer-
ence to FIG. 8 and FIG. 17, the first shifting rod 322 in-
cludes a rod portion 3221 and a barrel portion 3222 which
are fixedly connected, the driving device 20 is in contact
with the rod portion 3221, the barrel portion 3222 is con-
nected to an end of the rod portion 3221 and is sleeved
on the second end of the transmission rod 321.
[0053] In an embodiment, with reference to FIG. 9 and
FIG. 21, the valve core 31 is provided with a sliding groove
31a, the reversal mechanism 323 includes a turntable
3231 and a protruding column 3232. The protruding col-
umn 3232 protrudes from a side of the turntable 3231, is
eccentrically arranged relative to the rotation center line
L, extends into the sliding groove 31a and may rotate in
the sliding groove 31a. The reversal mechanism 323 is
equivalent to a cam transmission mechanism, and when
the reversal mechanism 323 rotates around the rotation
center line L, the protruding column 3232 may drive the
valve core 31 to translate.
[0054] With reference to FIG. 13 and FIG. 19, the turn-
table 3231 is provided with a first driving groove 3231a
comprising first driving surfaces 3231b on opposite sides
along a rotation direction, the first end of the transmission
rod 321 is at least partially positioned in the first driving
groove 3231a and slidable in the first driving groove
3231a, and the first end of the transmission rod 321 may
be alternatively driving-fitted with one of the first driving
surfaces 3231b to drive the reversal mechanism 323 to
rotate around the rotation center line L.
[0055] It should be noted that a rotation direction of the
transmission rod mechanism 32 is related to a rotation
direction of the inner tub 11. For example, when the inner
tub 11 rotates in a clockwise direction of FIG. 5, in case
that the driving device 20 toggles the first shifting rod
322, the first shifting rod 322 only drives the transmission
rod mechanism 32 to rotate around the rotation center
line L in a counterclockwise direction of FIG. 5. When the
inner tub 11 rotates in the counterclockwise direction of
FIG. 5, in case that the driving device 20 toggles the first
shifting rod 322, the first shifting rod 322 only drives the
transmission rod mechanism 32 to rotate around the ro-
tation center line L in the clockwise direction of FIG. 5.
[0056] Specifically, during washing of the laundry treat-
ment device, the valve core 31 is positioned at the sealing
position. Then, with reference to FIG. 14, a part of the
first end of the transmission rod 321 is in contact with
one of the first driving surfaces 3231b, and at this time,
the inner tub 11 continues to rotate in the same direction.

In case that the first shifting rod 322 is toggled due to
misoperation of the driving device 20, then the first shift-
ing rod 322 may drive the transmission rod mechanism
32 to rotate in a clockwise direction of FIG. 14, and the
first end of the transmission rod 321 idles in the first driv-
ing groove 3231a, that is, the first shifting rod 322 and
the transmission rod 321 generate an idle stroke. At this
time, the transmission rod mechanism 32 does not drive
the valve core 31 to move, and the valve core 31 may be
still kept at the current sealing position, so that reliability
of the laundry treatment device may be improved. When
the inner tub 11 rotates reversely, the first end of the
transmission rod 321 biases the first driving surface
3231b after the driving device 20 toggles the first shifting
rod 322, so that the reversal mechanism 323 is forced to
rotate in a counterclockwise direction of FIG. 14. When
the reversal mechanism 323 rotates to a position shown
in FIG. 15, the valve core 31 has crossed the intermediate
critical position, and thereafter, in case that the driving
device 20 no longer applies an acting force to the first
shifting rod 322, the transmission rod 321 rotates back-
ward in a clockwise direction of FIG. 15, the reversal
mechanism 323 continues to rotate in a counterclockwise
direction shown in FIG. 15 until the reversal mechanism
323 moves to a state shown in FIG. 16, in which the valve
core 31 is successfully switched from the sealing position
to the drainage position, the transmission rod 321 is also
reset to the initial position, and at this time, the first end
of the transmission rod 321 is in contact with the other
of the first driving surfaces 3231b.
[0057] With reference to FIG. 16, when the inner tub
11 does not change its rotation direction, in case that the
first shifting rod 322 is toggled due to misoperation of the
driving device 20, then the first shifting rod 322 may drive
the transmission rod mechanism 32 to rotate in a coun-
terclockwise direction of FIG. 16, and the first end of the
transmission rod 321 idles in the first driving groove
3231a, that is, the first shifting rod 322 and the transmis-
sion rod 321 generate an idle stroke, the transmission
rod mechanism 32 does not drive the valve core 31 to
move, the valve core 31 may be still kept at the current
drainage position, and after idling, the transmission rod
321 still returns to the initial position under an action of
the elastic reset member, so that reliability of the laundry
treatment device may be improved. When the inner tub
11 rotates reversely, the first end of the transmission rod
321 biases the other of the first driving surfaces 3231b
after the driving device 20 toggles the first shifting rod
322, so that the reversal mechanism 323 is forced to
rotate so as to drive the valve core 31 to translate, and
drive the valve core 31 to switch from the drainage posi-
tion to the sealing position.
[0058] Specific connection structures of the turntable
3231 and the transmission rod 321 are not limited.
[0059] Exemplarily, in an embodiment, with reference
to FIG. 13, a through hole 3231c is formed in the turntable
3231, an inner wall of the through hole 3231c is provided
with two rotationally symmetrical protrusions 32311
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which divide a part of space of the through hole 3231c
to form two first driving grooves 3231a distributed in a
circumferential direction, and the first end of the trans-
mission rod 321 is provided with a flat shaft portion 3211
positioned on the rotation center line L. With reference
to FIG. 14 to FIG. 16, opposite ends of the flat shaft por-
tion 3211 in a radial direction of the through hole 3231c
extend into their respective first driving grooves 3231a
respectively. In this way, on one hand, torque transmis-
sion of the turntable 3231 and the transmission rod 321
may be more stable, and on the other hand, two reaction
forces applied by the turntable 3231 to the flat shaft por-
tion 3211 may be balanced with respect to each other,
thereby avoiding or reducing a shear force borne by the
transmission rod 321 and improving stressing conditions
of the transmission rod 321.
[0060] In another embodiment, with reference to FIG.
19, a through hole 3231c is formed in the turntable 3231,
the first driving groove 3231a penetrates through a part
of side wall corresponding to the through hole 3231c in
a radial direction of the through hole 3231c, that is, the
first driving groove 3231a is generally notch-shaped.
With reference to FIG. 17 and FIG. 18, a bump 3212 is
arranged on a surface of the transmission rod 321, the
transmission rod 321 is arranged in the through hole
3231c and passes through the through hole 3231c, and
the bump 3212 is positioned in the first driving groove
3231a. In the embodiment, torque transmission is imple-
mented by driving cooperation of the bump 3212 and two
first driving surfaces 3231b of the first driving groove
3231a. It should be noted that specific shapes of the
bump 3212 are not limited.
[0061] Specific shape and type of the elastic reset
member are not limited, as long as the elastic reset mem-
ber may drive the transmission rod 321 to be reset. It
should be noted that since the transmission rod 321 may
rotate forward and backward relative to the initial position,
the elastic reset member needs to drive the transmission
rod 321 to be reset after the transmission rod 321 rotates
forward, and also needs to drive the transmission rod
321 to be reset after the transmission rod 321 rotates
backward.
[0062] It should be noted that in the embodiments of
the application, forward rotation and backward rotation
have opposite meanings, and definitions of forward ro-
tation and backward rotation may be interchanged.
[0063] For example, in an embodiment, the elastic re-
set member includes a first cylindrical spring and a sec-
ond cylindrical spring arranged on opposite lateral sides
of the transmission rod 321. When the transmission rod
321 rotates forward, the first cylindrical spring is com-
pressed, and then the first cylindrical spring may drive
the transmission rod 321 to be reset, and when the trans-
mission rod 321 rotates forward, the second cylindrical
spring is compressed, and then the second cylindrical
spring may drive the transmission rod 321 to be reset.
[0064] In another embodiment, with reference to FIG.
8, FIG. 9, FIG. 17 and FIG. 18, the elastic reset member

is a first torsion spring 33 sleeved on the transmission
rod 321. No matter the transmission rod 321 rotates for-
ward or backward, the transmission rod 321 may force
the first torsion spring 33 to be twisted to store torque
potential energy, and then the first torsion spring 33 may
drive the transmission rod 321 to be reset. In the embod-
iment, the transmission rod 321 may be driven to be reset
by only one first torsion spring 33, which has a simple
structure, is easy to implement mounting, and also saves
mounting space.
[0065] It may be understood that in some embodi-
ments, a plurality of first torsion springs 33 may also be
provided simultaneously.
[0066] It should be noted that mounting modes of two
rotation arms of the first torsion spring 33 are not limited,
as long as the first torsion spring 33 may be twisted during
rotation of the transmission rod 321.
[0067] Specific structural forms of the elastic position-
ing member are not limited.
[0068] Exemplarily, in an embodiment, with reference
to FIG. 8, FIG. 9, FIG. 17 and FIG. 18, the elastic posi-
tioning member is a second torsion spring 34. With ref-
erence to FIG. 8, the second torsion spring 34 includes
a spiral body 341, a first rotation arm 342 and a second
rotation arm 343, position of the first rotation arm 342 is
fixed relative to the inner tub 11, that is, the first rotation
arm 342 does not move relative to the inner tub 11; the
spiral body 341 is suspended, and the second rotation
arm 343 may move along with the valve core 31 or the
transmission rod mechanism 32. During movement of
the second rotation arm 343 along with the valve core 31
or the transmission rod mechanism 32, the second rota-
tion arm 343 drives the spiral body 341 to move therewith.
When the second rotation arm 343 are positioned at dif-
ferent positions, direction of an acting force applied by
the second rotation arm 343 to the valve core 31 directly
or indirectly also changes, so that the second torsion
spring 34 may drive the valve core 31 to translate in a
direction within a certain stroke range, and drive the valve
core 31 to translate in a reverse direction within another
stroke range.
[0069] In an embodiment, with reference to FIG. 8 to
FIG. 12, the second rotation arm 343 is connected to the
valve core 31. With reference to FIG. 11, when the valve
core 31 is positioned at the sealing position, position of
the second rotation arm 343 is positioned on a side of
the first rotation arm 342 close to the drainage hole 11a.
An acting force applied by the second torsion spring 34
to the valve core 31 has at least a force component par-
allel to a movement direction of the valve core 31 and
facing toward the drainage hole 11a. Specifically, the act-
ing force applied by the second torsion spring 34 to the
valve core 31 has an upward force component in FIG.
11, and this force component abuts the valve core 31
around the drainage hole 11a.
[0070] With reference to FIG. 12, when the valve core
31 is positioned at the drainage position, position of the
second rotation arm 343 is positioned on a side of the
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first rotation arm 342 away from the drainage hole 11a.
An acting force applied by the second torsion spring 34
to the valve core 31 has at least a force component par-
allel to the movement direction of the valve core 31 and
away from the drainage hole 11a. Specifically, the acting
force applied by the second torsion spring 34 to the valve
core 31 has a downward force component in FIG. 12,
and this force component keeps the valve core 31 at the
drainage position relatively stable.
[0071] When the valve core 31 is positioned at the in-
termediate critical position, an acting force applied by the
second torsion spring 34 to the valve core 31 has a di-
rection perpendicular to the movement direction of the
valve core 31. Specifically, the acting force applied by
the second torsion spring 34 to the valve core 31 is per-
pendicular to direction of a paper surface of FIG. 11 or
FIG. 12, that is, at this time, the second torsion spring 34
does not drive the valve core 31 to move upward, and
does not drive the valve core 31 to move downward.
[0072] It should be noted that the intermediate critical
position is only a transition position, and the valve core
31 is not required to be kept at this position.
[0073] In another embodiment, with reference to FIG.
17, FIG. 18, FIG. 20 and FIG. 21, the second rotation
arm 343 is connected to the reversal mechanism 323.
With reference to FIG. 21, when the valve core 31 is
positioned at the sealing position, the second torsion
spring 34 applies a first torque around the rotation center
line L to the reversal mechanism 323, and the reversal
mechanism 323 abuts the valve core 31 around the drain-
age hole 11a under an action of the first torque, and spe-
cifically, direction of the first torque is a clockwise direc-
tion of FIG. 21. When the valve core 31 is positioned at
the drainage position, the second torsion spring 34 ap-
plies a second torque around the rotation center line L
to the reversal mechanism 323, and the reversal mech-
anism 323 keeps the valve core 31 at the drainage po-
sition under an action of the second torque, and the first
torque has a direction opposite to the second torque.
When the valve core 31 is positioned at the intermediate
critical position, a torque applied by the second torsion
spring 34 to the reversal mechanism 323 is zero.
[0074] In an embodiment, with reference to FIG. 8, FIG.
9, FIG. 17 and FIG. 18, the drainage valve assembly 3
includes a valve seat 35 of which a side facing toward
the drainage hole 11a is opened, and at least a part of
the valve core 31, the reversal mechanism 323, the elas-
tic positioning member and the elastic reset member are
arranged in the valve seat 35, and an end of the valve
core 31 may extend out from the opened part of the valve
seat 35. A side wall of the valve seat 35 is provided with
an avoidance groove 35a, the transmission rod 321 is
arranged in the avoidance groove 35a and passes
through the avoidance groove 35a, and the first shifting
rod 322 is positioned outside the valve seat 35. The valve
seat 35 provides mounting support for the valve core 31
and the transmission rod mechanism 32, and also pro-
tects the valve core 31, the transmission rod mechanism

32, the elastic positioning member and the elastic reset
member, thereby avoiding interference with other struc-
tures of the laundry treatment device and improving re-
liability of the drainage valve assembly 3.
[0075] In an embodiment, with reference to FIG. 9, FIG.
10, FIG. 17 and FIG. 20, one of the valve seat 35 or the
valve core 31 is provided with a guide groove 35b, the
other of the valve seat 35 or the valve core 31 is provided
with a convex rib 3110, and the convex rib 3110 is sliding-
fitted with the guide groove 35b. In this way, translation
reliability of the valve core 31 may be improved, and the
valve core 31 is prevented from biasing.
[0076] In an embodiment, with reference to FIG. 8, FIG.
9, FIG. 17 and FIG. 18, the drainage valve assembly 3
includes a flexible sealing member 36 sleeved on the
opened side of the valve seat 35, the flexible sealing
member 36 and the valve seat 35 enclose together to
form a sealing cavity 3a, and the valve core 31, the elastic
positioning member, the elastic reset member and the
reversal mechanism 323 are positioned in the sealing
cavity 3a, and the valve core 31 is connected to the flex-
ible sealing member 36 to drive the flexible sealing mem-
ber 36 to move.
[0077] The valve core 31, the reversal mechanism 323,
the elastic reset member, the elastic sealing member, or
the like may not in contact with washing water, since all
of them are arranged in the sealing cavity 3a. On one
hand, hairs and scraps in the washing water may not
enter the sealing cavity 3a, therefore, hairs, scraps and
other impurities are prevented from blocking or winding
on the transmission rod mechanism 32 and the valve
core 31, normal movement of the drainage valve may be
guaranteed, working reliability and service life of the seal-
ing valve assembly are improved. On the other hand,
when the transmission rod mechanism 32 or the valve
core 31 is made of a metal material, corrosion effect of
the washing water on the metal material may also be
prevented.
[0078] Specific structural forms of the flexible sealing
member 36 are not limited.
[0079] With reference to FIG. 8, the valve core 31 in-
cludes a valve plate 312 and a valve column 311 which
are fixedly connected, the flexible sealing member 36
includes a telescopic pipe 361, a supporting end plate
362 and a flange 363. The supporting end plate 362 and
the flange 363 are positioned at opposite ends of the
telescopic pipe 361, the flange 363 is arranged at an axial
end of the telescopic pipe 361 and connected to the
opened side of the valve seat 35, the supporting end
plate 362 closes the other end of the telescopic pipe 361,
the valve plate 312 is stacked on an inner surface of the
supporting end plate 362, and when the valve core 31 is
positioned at the sealing position, the valve plate 312
abuts the supporting end plate 362 around the drainage
hole 11a.
[0080] It should be noted that the flexible sealing mem-
ber 36 may be an integrally formed structure to improve
structural reliability of the flexible sealing member 36.
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Material of the flexible sealing member 36 is not limited,
for example, includes but is not limited to: silica gel, rub-
ber, or the like.
[0081] On one hand, the flexible sealing member 36
needs to reliably seal the drainage hole 11a when it is
positioned at the sealing position, and may reliably elude
the drainage hole 11a when it is positioned at the drain-
age position, to avoid a great movement acting force on
the valve core 31, and improve movement reliability of
the sealing valve. To this end, in an embodiment of the
application, the telescopic pipe 361 is a corrugated tube,
to be adapted to movement of the valve core 31 by
stretching or folding of the corrugated tube itself, and
does not have great elastic deformation resistance itself.
[0082] In order to facilitate reliable connection between
the flange 363 and the valve seat 35, in some embodi-
ments, with reference to FIG. 8, FIG. 9, FIG. 11, FIG. 12,
FIG. 18 and FIG. 21, the drainage valve assembly 3 in-
cludes a valve cover 37, and with reference to FIG. 11,
FIG. 12 and FIG. 21, the valve cover 37 is pressed against
a side of the flange 363 away from the valve seat 35, the
flange 363 is sandwiched between the valve cover 37
and an end surface of the opened side of the valve seat
35, and a screw passes through the valve cover 37 and
the flange 363 and is screwed into the valve seat 35 to
connect the flange 363 to the valve seat 35.
[0083] In some other embodiments, the transmission
rod mechanism 32 drives the valve core 31 to rotate.
Specifically, the transmission rod mechanism 32 in-
cludes a transmission rod 321 and a first shifting rod 322,
the valve core 31 is provided with a second driving groove
comprising second driving surfaces on opposite sides
along a rotation direction respectively, a first end of the
transmission rod 321 is positioned in the second driving
groove and slidable in the second driving groove, the
transmission rod 321 may be alternatively driving-fitted
with one of the second driving surfaces to drive the valve
core 31 to rotate, the first shifting rod 322 is connected
to a second end of the transmission rod 321, and the
driving device 20 selectively toggles the first shifting rod
322. In the embodiment, structures of the transmission
rod 321 and the second shifting rod 22 may be the same
as structures in any one of the above embodiments. The
structure of the second driving groove may also be the
same as the structure of the first driving groove in any
one of the above embodiments. The principle of the first
end of the transmission rod 321 fitting with the second
driving groove may refer to the principle of the transmis-
sion rod 321 fitting and the first driving groove, which are
not elaborated here.
[0084] In an embodiment, with reference to FIG. 2 to
FIG. 4, the laundry treatment device includes a lifting rib
14 in which the valve core 31, the elastic positioning
member and the elastic reset member are arranged, the
first end of the transmission rod 321 is positioned in the
lifting rib 14, the second end of the transmission rod 321
extends outside an axial end of the inner tub 11, and the
first shifting rod 322 is positioned outside the axial end

of the inner tub 11. It should be noted that in the embod-
iment of the drainage valve assembly 3 comprising the
valve seat 35, the valve seat 35 is also arranged in the
lifting rib 14, and the valve seat 35 is fixedly connected
to the lifting rib 14.
[0085] In a process of the laundry treatment device
washing laundries, the laundries are carried by the lifting
rib 14 to rotate together with the lifting rib 14, and after
the laundries are lifted to a certain height, the laundries
fall into water again under an action of gravity of the laun-
dries themselves, so that rod beating and falling effects
are generated, achieving washing effect. On one hand,
the lifting rib 14 protects the drainage valve assembly 3
and prevents the laundries from winding on the drainage
valve assembly 3. On the other hand, existing structures
of the laundry treatment device are fully utilized, space
inside the lifting rib 14 is fully utilized, and capacity of the
inner tub 11 used to wash laundries is not reduced.
[0086] Specific arrangement positions of the driving
device 20 are not limited, as long as the driving device
20 may provide a mounting position, so that the driving
device 20 does not rotate along with the inner tub 11.
[0087] In an embodiment, with reference to FIG. 2 to
FIG. 4, the driving device 20 is arranged on the outer tub
12, the first shifting rod 322 is positioned between the
inner tub 11 and the outer tub 12. The driving device 20
includes a second shifting rod 22 and a power unit 21
driving the second shifting rod 22 to selectively extend
towards the shifting rod or retract, and in an extending
state of the second shifting rod 22, the second shifting
rod 22 may selectively toggle the first shifting rod 322 to
rotate forward or backward around the rotation center
line L.
[0088] Movement forms of the second shifting rod 22
are not limited, and may be linear movement or rotation.
[0089] Specific structures of the power unit 21 are not
limited. For example, in an embodiment, the power unit
21 may be a linear motor driving the second shifting rod
22 to extend or retract along a length direction of the
second shifting rod 22. In another embodiment, the pow-
er unit 21 may be a rotation motor with a rotation shaft
fixedly connected to the second shifting rod 22, and the
rotation motor drives the second shifting rod 22 to rotate
forward or backward, so as to extend or retract the sec-
ond shifting rod 22.
[0090] The drainage valve assembly according to a
plurality of specific embodiments of the application is de-
scribed below with reference to the drawings.

First embodiment

[0091] With reference to FIG. 8 to FIG. 16, in the em-
bodiment, the transmission rod mechanism 32 drives the
valve core 31 assembly to translate.
[0092] The drainage valve assembly 3 includes the
transmission rod mechanism 32, the valve seat 35, the
valve core 31, the flexible sealing member 36, the re-
versal mechanism 323, the first torsion spring 33 and the
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second torsion spring 34 as described above.
[0093] The first torsion spring 33 is sleeved on the
transmission rod 321. A first end of the transmission rod
321 is provided with a flat shaft portion 3211, and a sec-
ond end of the transmission rod 321 is sleeved on the
first shifting rod 322 so that synchronous rotation may be
implemented.
[0094] The turntable 3231 is formed with a through hole
3231c, two rotationally symmetrical protrusions 32311
are arranged on an inner wall of the through hole 3231c
and divide a part of space of the through hole 3231c to
form two first driving grooves 3231a distributed in a cir-
cumferential direction, and opposite ends of the flat shaft
portion 3211 along a radial direction of the through hole
3231c extend into their respective first driving grooves
3231a respectively.
[0095] The turntable 3231 is connected to a transverse
side of the valve column 311, and the second rotation
arm 343 of the second torsion spring 34 is connected to
the other side of the valve column 311.
[0096] The first rotation arm 342 of the second torsion
spring 34 is connected to the valve seat 35, and specif-
ically, the valve seat 35 is provided with a first insertion
hole, and the first rotation arm 342 is inserted into the
first insertion hole and may rotate in the first insertion
hole. The second rotation arm 343 of the second torsion
spring 34 is connected to the valve column 311, and spe-
cifically, with reference to FIG. 8, a side of the valve col-
umn 311 is provided with a second insertion hole 31b,
and the second rotation arm 343 is inserted into the sec-
ond insertion hole 31b and may rotate in the second in-
sertion hole 31b.
[0097] In order to limit movement amplitude of the sec-
ond torsion spring 34, in an embodiment, with reference
to FIG. 11 and FIG. 12, the valve seat 35 is provided with
a first blocking rib 351 and a second blocking rib 352,
and the second rotation arm 343 may move within a range
defined by the first blocking rib 351 and the second block-
ing rib 352. Specifically, with reference to FIG. 11, when
the valve core 31 is positioned at the sealing position,
the second rotation arm 343 is in blocking-contact with
the first blocking rib 351. With reference to FIG. 12, when
the valve core 31 is positioned at the drainage position,
the second rotation arm 343 is in blocking-contact with
the second blocking rib 352. The first blocking rib 351
and the second blocking rib 352 may limit and block
movement of the second rotation arm 343 to prevent ex-
cessive movement of the second rotation arm 343.
[0098] With reference to FIG. 10, convex ribs 3110 are
arranged on opposite sides of the valve core 31 along
the rotation center line L respectively and extend along
the movement direction of the valve core 31, two guide
grooves 35b arranged at an interval are arranged in the
valve seat 35, the convex ribs 3110 extend into the guide
grooves 35b in a sliding manner respectively, and spe-
cifically, the valve core 31 is sandwiched between the
two guide grooves 35b.

Second embodiment

[0099] With reference to FIG. 17 to FIG. 21, most of
the structures according to the embodiment of the appli-
cation are substantially the same as those of the first
embodiment, and differences there-between comprise
structure of the second end of the transmission rod 321,
structure of the reversal mechanism 323, and connection
position of the second torsion spring 34.
[0100] Specifically, the turntable 3231 is formed with
a through hole 3231c, and the first driving groove 3231a
penetrates through a part of side wall corresponding to
the through hole 3231c along a radial direction of the
through hole 3231c, that is, the first driving groove 3231a
is generally notch-shaped. A surface of the transmission
rod 321 is provided with a bump 3212, the transmission
rod 321 is arranged in the through hole 3231c and passes
through the through hole 3231c, and the bump 3212 is
positioned in the first driving groove 3231a.
[0101] The second torsion spring 34 and the reversal
mechanism 323 are arranged on the same side of the
valve core 31, and the second rotation arm 343 of the
second torsion spring 34 is connected to the reversal
mechanism 323. Specifically, with reference to FIG. 19,
the reversal mechanism 323 is provided with a third in-
sertion hole 3231d, and the second rotation arm 343 ex-
tends into the third insertion hole 3231d and may rotate
in the third insertion hole 3231d.
[0102] The drainage principle of the laundry treatment
device is described below.
[0103] With reference to FIG. 5, it is assumed that the
inner tub 11 rotates in the clockwise direction of FIG. 5,
the second shifting rod 22 extends towards the drainage
valve assembly 3, there is relative movement between
the second shifting rod 22 and the inner tub 11, and a
trajectory of the second shifting rod 22 relative to the
inner tub 11 is a circle I. The second shifting rod 22 is in
contact with the first shifting rod 322 from a right side of
the first shifting rod 322, and since the first shifting rod
322 continues to rotate along with the inner tub 11, with
reference to FIG. 6, the second shifting rod 22 forces the
first shifting rod 322 to rotate counterclockwise, and the
first shifting rod 322 drives the transmission rod 321 to
rotate counterclockwise synchronously, so as to drive
the valve core 31 to move. After the first shifting rod 322
is disengaged from the second shifting rod 22, the first
shifting rod 322 rotates clockwise under an action of the
elastic reset member to be reset to the position shown
in FIG. 5. Since position of the valve core 31 has been
switched, then the shifting rod is retracted, or the inner
tub 11 rotates several circles and then the shifting rod is
retracted.
[0104] Even though the second shifting rod 22 is not
retracted, when the inner tub 11 rotates for a next circle,
the second shifting rod 22 toggles the first shifting rod
322 again, and the first shifting rod 322 and the trans-
mission rod 321 may idle counterclockwise in a direction
of FIG. 5, without changing the position of the valve core
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31. That is, in case that the position of the valve core 31
has been successfully switched, even though the second
shifting rod 22 is not retracted, the second shifting rod
22 does not jam the first shifting rod 322, and thus, in
subsequent rotation, the second shifting rod 22 does not
affect rotation of the inner tub 11, and the second shifting
rod 22 does not hold the inner tub 11 and does not mis-
takenly trigger change of the position of the valve core 31.
[0105] When the inner tub 11 rotates reversely, i.e., in
the counterclockwise direction of FIG. 5, the second shift-
ing rod 22 extends toward the drainage valve assembly
3, the second shifting rod 22 is in contact with the first
shifting rod 322 from a left side of the first shifting rod
322 and forces the first shifting rod 322 to rotate clock-
wise, and the first shifting rod 322 drives the transmission
rod 321 to rotate clockwise synchronously, so as to drive
the valve core 31 to move. When the first shifting rod 322
is disengaged from the second shifting rod 22, the first
shifting rod 322 rotates counterclockwise under an action
of the elastic reset member to be reset to the position
shown in FIG. 5. Since the position of the valve core 31
has been switched, then the shifting rod is retracted, or
the inner tub 11 rotates several circles and then the shift-
ing rod is retracted.
[0106] It should be noted that as long as a rotation an-
gle of the first shifting rod 322 enables the valve core 31
to bypass the above intermediate critical position, after
the valve core 31 crosses the critical position, the valve
core 31 may continue to rotate under an action of the
elastic positioning member, until the valve core 31 moves
to the drainage position.
[0107] Various embodiments/embodiments provided
in the application may be combined with each other with-
out contradiction.
[0108] The foregoing are merely preferred embodi-
ments of the application, and are not intended to limit the
application, and various changes and variations may be
made to the application for those skilled in the art. Any
modification, equivalent replacement, improvement, or
the like made within the spirit and principle of the appli-
cation shall fall within the scope of protection of the ap-
plication.

Claims

1. A laundry treatment device, comprising: an inner tub,
configured to hold water, and be provided with a
drainage hole; a driving device; and a drainage valve
assembly, comprising: a valve core, having a sealing
position for sealing the drainage hole and a drainage
position for opening the drainage hole; a transmis-
sion rod mechanism, connected to the inner tub, and
having a rotation center line, a first end of the trans-
mission rod mechanism driving the valve core to
move, and during rotation of the inner tub, the driving
device operative to selectively toggle a second end
of the transmission rod mechanism to drive the trans-

mission rod mechanism to rotate around the rotation
center line; and an elastic positioning member and
an elastic reset member, the elastic positioning
member operative to keep the valve core at the seal-
ing position or the drainage position, the elastic reset
member operative to drive at least the second end
of the transmission rod mechanism to be reset.

2. The laundry treatment device of claim 1, wherein the
valve core has an intermediate critical position be-
tween the sealing position and the drainage position,
and when the transmission rod mechanism drives
the valve core to cross the intermediate critical po-
sition, the elastic positioning member is operative to
drive the valve core to continue to move to the sealing
position or the drainage position, and the elastic re-
set member is operative to drive at least the second
end of the transmission rod mechanism to idle to be
reset.

3. The laundry treatment device of claim 2, wherein the
transmission rod mechanism comprises a transmis-
sion rod, a first shifting rod, and a reversal mecha-
nism connected between the valve core and a first
end of the transmission rod, the transmission rod
mechanism drives the valve core to translate through
the reversal mechanism, the first shifting rod is con-
nected to a second end of the transmission rod, and
the driving device selectively toggles the first shifting
rod.

4. The laundry treatment device of claim 3, wherein the
valve core is provided with a sliding groove, the re-
versal mechanism comprises a turntable, and a pro-
truding column protruding from a side of the turnta-
ble, eccentrically arranged relative to the rotation
center line and extending into the sliding groove, the
turntable is provided with a first driving groove com-
prising first driving surfaces on opposite sides along
a rotation direction, the first end of the transmission
rod is at least partially positioned in the first driving
groove and slidable in the first driving groove, and
the first end of the transmission rod is operative to
be alternatively driving-fitted with one of the first driv-
ing surfaces to drive the reversal mechanism to ro-
tate around the rotation center line.

5. The laundry treatment device of claim 4, wherein a
through hole is formed in the turntable, the first end
of the transmission rod is arranged in the through
hole and passes through the through hole, an inner
wall of the through hole is provided with two rotation-
ally symmetrical protrusions which divide a part of
space of the through hole to form two first driving
grooves distributed in a circumferential direction, the
first end of the transmission rod is provided with a
flat shaft portion positioned on the rotation center
line, and opposite ends of the flat shaft portion in a
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radial direction of the through hole extend into their
respective first driving grooves respectively.

6. The laundry treatment device of claim 4, wherein a
through hole is formed in the turntable, the first driv-
ing groove penetrates through a part of side wall cor-
responding to the through hole in a radial direction
of the through hole, a bump is arranged on a surface
of the transmission rod and positioned in the first
driving groove, and the transmission rod is arranged
in the through hole and passes through the through
hole.

7. The laundry treatment device of claim 3, wherein the
elastic reset member is a first torsion spring sleeved
on the transmission rod.

8. The laundry treatment device of claim 3, wherein the
elastic positioning member is a second torsion spring
comprising a spiral body, a first rotation arm and a
second rotation arm, the first rotation arm is fixed
relative to the inner tub, the spiral body is suspended,
and the second rotation arm is operative to move
along with the valve core or the transmission rod
mechanism.

9. The laundry treatment device of claim 8, wherein the
second rotation arm is connected to the valve core,
and when the valve core is positioned at the sealing
position, an acting force applied by the second tor-
sion spring to the valve core has at least a force
component parallel to a movement direction of the
valve core and facing toward the drainage hole, and
when the valve core is positioned at the drainage
position, an acting force applied by the second tor-
sion spring to the valve core has at least a force
component parallel to the movement direction of the
valve core and away from the drainage hole, and
when the valve core is positioned at the intermediate
critical position, an acting force applied by the sec-
ond torsion spring to the valve core has a direction
perpendicular to the movement direction of the valve
core.

10. The laundry treatment device of claim 8, wherein the
second rotation arm is connected to the reversal
mechanism, and when the valve core is positioned
at the sealing position, the second torsion spring ap-
plies a first torque around the rotation center line to
the reversal mechanism, and when the valve core is
positioned at the drainage position, the second tor-
sion spring applies a second torque around the ro-
tation center line to the reversal mechanism, the first
torque has a direction opposite to the second torque,
and when the valve core is positioned at the inter-
mediate critical position, a torque applied by the sec-
ond torsion spring to the reversal mechanism is zero.

11. The laundry treatment device of any one of claims 3
to 10, wherein the drainage valve assembly compris-
es a valve seat of which a side facing toward the
drainage hole is opened, at least a part of the valve
core and the reversal mechanism are arranged in
the valve seat, and an end of the valve core is oper-
ative to extend out from the opened part of the valve
seat; a side wall of the valve seat is provided with an
avoidance groove, the transmission rod is arranged
in the avoidance groove and passes through the
avoidance groove, and the first shifting rod is posi-
tioned outside the valve seat.

12. The laundry treatment device of claim 11, wherein
one of the valve seat or the valve core is provided
with a guide groove, the other of the valve seat or
the valve core is provided with a convex rib, and the
convex rib is sliding-fitted with the guide groove.

13. The laundry treatment device of claim 11, wherein
the drainage valve assembly comprises a flexible
sealing member sleeved on the opened side of the
valve seat, the flexible sealing member and the valve
seat enclose together to form a sealing cavity, and
the valve core, the elastic positioning member, the
elastic reset member and the reversal mechanism
are positioned in the sealing cavity, and the valve
core is connected to the flexible sealing member to
drive the flexible sealing member to move.

14. The laundry treatment device of claim 13, wherein
the valve core comprises a valve plate and a valve
column which are fixedly connected, the flexible
sealing member comprises a telescopic pipe, a sup-
porting end plate and a flange, the flange is arranged
at an axial end of the telescopic pipe and connected
to the opened side of the valve seat, the supporting
end plate closes the other axial end of the telescopic
pipe, the valve plate is stacked on an inner surface
of the supporting end plate, and when the valve core
is positioned at the sealing position, the valve plate
abuts the supporting end plate around the drainage
hole.

15. The laundry treatment device of claim 2, wherein the
transmission rod mechanism comprises a transmis-
sion rod and a first shifting rod, the valve core is
provided with a second driving groove comprising
second driving surfaces on opposite sides along a
rotation direction respectively, a first end of the trans-
mission rod is positioned in the second driving
groove and slidable in the second driving groove,
the transmission rod is operative to be alternatively
driving-fitted with one of the second driving surfaces
to drive the valve core to rotate, the first shifting rod
is connected to a second end of the transmission
rod, and the driving device selectively toggles the
first shifting rod.
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16. The laundry treatment device of any one of claims 3
to 10 and 15, comprising a lifting rib in which the
valve core, the elastic positioning member and the
elastic reset member are arranged, the first end of
the transmission rod is positioned in the lifting rib,
the second end of the transmission rod extends out-
side an axial end of the inner tub, and the first shifting
rod is positioned on outside the axial end of the inner
tub.

17. The laundry treatment device of claim 16, comprising
an outer tub in which the inner tub is rotatably ar-
ranged, the driving device is arranged on the outer
tub, the first shifting rod is positioned between the
inner tub and the outer tub, the driving device com-
prises a second shifting rod and a power unit driving
the second shifting rod to selectively extend towards
the shifting rod or retract, and in an extending state
of the second shifting rod, the second shifting rod is
operative to selectively toggle the first shifting rod to
rotate forward or backward around the rotation cent-
er line.

25 26 



EP 4 202 106 A1

15



EP 4 202 106 A1

16



EP 4 202 106 A1

17



EP 4 202 106 A1

18



EP 4 202 106 A1

19



EP 4 202 106 A1

20



EP 4 202 106 A1

21



EP 4 202 106 A1

22



EP 4 202 106 A1

23



EP 4 202 106 A1

24



EP 4 202 106 A1

25



EP 4 202 106 A1

26



EP 4 202 106 A1

27

5

10

15

20

25

30

35

40

45

50

55



EP 4 202 106 A1

28

5

10

15

20

25

30

35

40

45

50

55



EP 4 202 106 A1

29

5

10

15

20

25

30

35

40

45

50

55



EP 4 202 106 A1

30

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• CN 202010876545 [0001]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

