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(54) CLOTHING TREATMENT DEVICE AND CONTROL METHOD

(57) The present disclosure discloses a clothes treat-
ment device and a control method. The clothes treatment
device includes: a drum, a plurality of water draining
openings are formed in the drum, and a centrifugal water
draining valve is arranged at each water draining opening
respectively; the centrifugal water draining valves are
driven by a centrifugal force to open the corresponding
water draining openings after a drum rotating speed ex-
ceeds a set value, and the drum rotating speed set value
corresponding to opening the water draining opening by
at least one centrifugal water draining valve is different

from those by the other centrifugal water draining valves.
Through the above arrangement, different numbers of
centrifugal water draining valves may be driven to open
respectively when the drum of the clothes treatment de-
vice is in different rotating speeds, so that the clothes
treatment device may adjust the drum rotating speed,
the number of the opened water draining openings of the
drum may be adjusted correspondingly, and thus an ef-
fect of correspondingly adjusting a draining flow speed
of a holeless drum of the clothes treatment device may
be achieved.
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Description

TECHNICAL FIELD

[0001] The present disclosure relates to clothes treat-
ment devices in household appliances, in particular to a
clothes treatment device with a holeless drum, especially
a drainage control method for a holeless drum without a
dewatering hole.

BACKGROUND

[0002] With improving of people’s living standards, ex-
isting washing machines are generally integrated with
some other clothes treatment functions, for example, a
washing and drying integrated machine, a clothes dryer
and the like with a clothes drying function, a restoring
machine with a clothes wrinkle flattening and ironing
function, and the like. These clothes treatment devices
gradually enter the public family.
[0003] An existing clothes treatment device with a
clothes washing function may be roughly divided into an
impeller type, an agitator type and a drum type. However,
no matter what kind of above clothes treatment devices,
during washing treatment of clothes, dirt and stains of to-
be-washed items are removed through water and a de-
tergent so as to achieve an effect of washing clothes.
[0004] A housing is usually arranged in a drum-type
clothes treatment device, an outer drum for containing
washing water is mounted inside, an inner drum for con-
taining the to-be-washed items is arranged on an inner
side of the outer drum, and a motor and a shaft for rotating
the drum are arranged on a back surface of the outer
drum.
[0005] While the above existing drum-type clothes
treatment device executes a washing procedure, the
washing water may flow across between the drum and
the outer drum, and consequently, a large amount of dirt
may commonly remain between an outside of the drum
and an inside of the outer drum. In order to prevent the
above dirt from contaminating the washing water, an ap-
plicant previously provides a holeless-drum clothes treat-
ment device with an inner barrel and an outer drum being
integrated into one, so as to solve a problem of remaining
dirt between the drum and the outer drum. While the
above holeless-drum clothes treatment device executes
water draining, a valve at a water draining opening is
driven to open by means of a drum rotating centrifugal
force, so the washing water in the drum flows out from
the water draining opening, and a drained water flow
flows to a water collecting container to be collected and
then is discharged out of the clothes treatment device
through a water draining pipe connected with the water
collecting container.
[0006] However, the value arranged at the drum water
draining opening of the above holeless-drum clothes
treatment device usually opens or closes the water drain-
ing opening at the same time after the drum rotates to

the same set value, which may cause the following prob-
lems:
during water draining of the clothes treatment device,
especially in an initial stage of a water draining procedure,
a situation of too high water level in a water collecting
tank caused by rushing drained water of the clothes treat-
ment device is prone to occurring, and even a problem
of causing the drained water flow to overflow to an outside
of the clothes treatment device happens.
[0007] Besides, in a last stage of water draining of the
clothes treatment device, an amount of washing water
remaining in the drum, so a draining flow speed becomes
low, at the moment, in order to guarantee opening of the
water draining opening, the drum still needs to be driven
to rotate at a high rotating speed, so working energy con-
sumption of the clothes treatment device is increased.
[0008] In view of this, the present disclosure is provid-
ed.

SUMMARY

[0009] A technical problem to be solved by the present
disclosure is to overcome defects in the prior art and pro-
vide a clothes treatment device, so as to achieve a pur-
pose of controlling and adjusting a draining flow speed.
Besides, the present disclosure further provides a control
method for the clothes treatment device so as to intelli-
gently adjust and control a water draining procedure and
then achieve a purpose of avoiding draining overflow.
[0010] In order to solve the above technical problem,
a basis concept of a technical solution adopted by the
present disclosure is as follows.
[0011] A clothes treatment device,

includes: a drum, wherein
a plurality of water draining openings are formed in
the drum, a centrifugal water draining valve is ar-
ranged at each of the water draining openings re-
spectively,
the centrifugal water draining valves are driven by a
centrifugal force to open the corresponding water
draining openings after a drum rotating speed ex-
ceeds a set value, and
the drum rotating speed set value corresponding to
opening the water draining opening by at least one
centrifugal water draining valve is different from
those by the other centrifugal water draining valves.

[0012] In a case that the drum rotating speed set values
corresponding to opening the water draining openings
by two or more than two centrifugal water draining valves
are different from those by the other centrifugal water
draining valves, the drum rotating speed set values cor-
responding to opening the water draining openings by
the above two or more than two centrifugal water draining
valves may be the same value or different values.
[0013] The plurality of above water draining openings
are two or more than two, that is, two or more than two
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centrifugal water draining valves are arranged on the
drum.
[0014] Further, each of the centrifugal water draining
valves includes:

a valve element, sealing the corresponding water
draining opening;
a closing restoration structure, applying an acting
force of closing the water draining opening to the
valve element; and
a centrifugal driving structure, rotating along with the
drum, overcoming the closing acting force applied
to the valve element by the closing restoration struc-
ture under the action of a drum rotating centrifugal
force, and generating a displacement of pulling the
valve element to open the water draining opening.

[0015] Further, the closing acting force applied to the
valve element of at least one centrifugal water draining
valve by the closing restoration structure is different from
those of the other centrifugal water draining valves; and
preferably, each of the closing restoration structures is a
spring in a compressed state, two ends of the spring are
connected with the valve element and the drum respec-
tively, the compressed spring applies to the valve ele-
ment a thrust force that moves outwards in a radial di-
rection of the drum and closes the water draining open-
ing; and an elastic coefficient of the spring of at least one
centrifugal water draining valve is different from those of
the other centrifugal water draining valves.
[0016] Further, a distance between the at least one
centrifugal water draining valve and a drum shaft of the
drum is different from those of the other centrifugal water
draining valves; and
preferably, a drum wall of the drum is an abnormal-
shaped barrel with different radial dimensions, the water
draining openings are formed in different sections of the
drum wall of the drum respectively, and the radial dimen-
sions of all the sections of the drum wall where the water
draining openings are formed are not the same.
[0017] Further, a mass of the centrifugal driving struc-
ture of at least one centrifugal water draining valve is
different from those of the other centrifugal water draining
valves; and
preferably, each of the centrifugal driving structures in-
cludes a centrifugal piece, the centrifugal piece is con-
nected with the valve element via a lever structure, and
a product of the centrifugal piece of at least one centrif-
ugal water draining valve multiplied by a distance be-
tween a center of gravity of the centrifugal piece and a
fulcrum of the lever structure is different from those of
the other centrifugal water draining valves.
[0018] Further, the larger a drum rotating speed need-
ed for opening of the centrifugal water draining valve of
each water draining opening is, the smaller an aperture
of the water draining opening is.
[0019] Further, at least one water draining opening is
formed in a section with a largest drum diameter of the

drum, a drum rotating speed needed for opening of the
centrifugal water draining valve arranged at the above
water draining opening is smaller than or equal to the
centrifugal water draining valves arranged at the other
water draining openings.
[0020] Further, an outer drum is further included and
arranged on an outside of the drum in a sleeving mode
and is used for collecting water flows of the drum flowing
out from the water draining opening; and a water level
sensor for detecting a water level height in the outer drum
is arranged on the outer drum.
[0021] The present disclosure further provides a con-
trol method for any above clothes treatment device. Dur-
ing water draining, liquid level monitoring is performed
on a water level in the outer drum; and after a liquid level
detected value is higher than a set value, a drum rotating
speed is reduced, and the number of opened water drain-
ing openings is reduced.
[0022] Further, specific steps of the draining control
method for the clothes treatment device are as follows:

Step S 1, starting to execute a water draining proce-
dure, a drum rotating at a largest first set value, and
a centrifugal water draining valve at each water
draining opening being opened under the action of
a centrifugal force;
Step S2, detecting a water level height in the outer
drum, executing step S3 if a water level detected
value of the outer drum is greater than a set water
level; and otherwise, continuing to execute step S 1;
and
Step S3, controlling the drum rotating speed to de-
crease to a second set value to rotate, the centrifugal
water draining valves of some water draining open-
ings being closed and the centrifugal water draining
valves of some water draining openings keeping
open under the action of the centrifugal force.

[0023] Compared with the prior art, after adopting the
above technical solution, the present disclosure has the
following beneficial effects:
through the above arrangement, different numbers of
centrifugal water draining valves may be driven to open
respectively when the drum of the clothes treatment de-
vice is in different rotating speeds, so that the clothes
treatment device may adjust the drum rotating speed,
the number of the opened water draining openings of the
drum may be adjusted correspondingly, and thus an ef-
fect of correspondingly adjusting a draining flow speed
of the holeless drum of the clothes treatment device may
be achieved.
[0024] Meanwhile, as for the present disclosure, a
structure is simple, the method is concise, the effects are
remarkable, and the present disclosure is suitable for be-
ing applied and popularized.
[0025] Specific implementations of the present disclo-
sure are further described in detail below with reference
to accompanying drawings.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] The accompanying drawings, as a part of the
present disclosure, are used for providing further under-
standing for the present disclosure, schematic embodi-
ments of the present disclosure and their description are
used for explaining the present disclosure, but do not
constitute an improper limitation on the present disclo-
sure. Apparently, the accompanying drawings in the fol-
lowing description are merely some embodiments, and
those ordinarily skilled in the art can further obtain other
drawings according to these accompanying drawings
without creative efforts. In the accompanying drawings:

Fig. 1 is a schematic structural diagram of a clothes
treatment device in an embodiment of the present
disclosure.
Fig. 2 is a schematic structural enlarged view of a
position A of Fig. 1 in an embodiment of the present
disclosure.
Fig. 3 is a schematic structural enlarged view of a
position A of Fig. 1 in another embodiment of the
present disclosure.
Fig. 4 is a schematic structural front view of a clothes
treatment device in yet another embodiment of the
present disclosure.
Fig. 5 is a flowchart of a control method for a clothes
treatment device in an embodiment of the present
disclosure.

[0027] Description of main elements in the drawings:
1, housing; 2, outer drum; 3, drum; 4, water draining
opening; 5, centrifugal water draining valve; 6, valve el-
ement; 7, centrifugal piece; 8, lever; 9, spring; 10, water
draining pipe.
[0028] It needs to be noted that these accompanying
drawings and text descriptions are not intended to limit
the concept scope of the present disclosure in any form,
but to explain the concept of the present disclosure for
those skilled in the art with reference to specific embod-
iments.

DETAILED DESCRIPTION

[0029] In order to make objectives, technical solutions
and advantages of the embodiments of the present dis-
closure clearer, the technical solutions in the embodi-
ments will be described clearly and completely below with
reference to the accompanying drawings in the embod-
iments of the present disclosure, and the following em-
bodiments are used for explaining the present disclosure
but not for limiting the scope of the present disclosure.
[0030] In the description for the present disclosure, it
needs to be noted that orientations or position relation-
ships indicated by terms such as "upper", "lower", "front",
"rear", "left", "right", "vertical", "inner" and "outer" are ori-
entations or position relationships shown based on the
accompanying drawings and are merely intended to con-

veniently and concisely describe the present disclosure,
but not to indicate or imply that an apparatus or an ele-
ment referred to definitely has a specific orientation and
constructed and operated in the specific orientation, so
as not to be construed as limiting the present disclosure.
[0031] In the description for the present disclosure, it
needs to be noted that unless otherwise clearly specified
and limited, terms "mount", "connected", "connection"
are to be understood in a broad sense, for example, may
be a fixed connection, or a detachable connection, or an
integrated connection, or a mechanical connection, or an
electrical connection, or a direct connection, or an indirect
connection through an intermediate medium. Those or-
dinarily skilled in the art may understand specific mean-
ings of the above terms in the present disclosure accord-
ing to specific conditions.
[0032] As shown in Fig. 1 to Fig. 4, an embodiment of
the present disclosure introduces a clothes treatment de-
vice, including a drum 3, the drum 3 is a barrel-shaped
structure without a normally-open through hole. The
drum may independently contain washing water and ro-
tate while the clothes treatment device executes a
clothes washing procedure, clothes and water are beaten
by using a rotating acting force so as to achieve an effect
of washing treatment for the clothes in the drum. A prob-
lem that the washing water flows across inside and out-
side the drum 3 during working of the clothes treatment
device, and the washing water is contaminated by dirt
and bacteria accumulated outside the drum and cannot
clean the clothes thoroughly is avoided.
[0033] In the embodiment of the present disclosure, a
plurality of water draining openings 4 are formed in the
drum 3, a centrifugal water draining valve 5 is mounted
at each water draining opening 4 respectively, a valve
element 6 of each centrifugal water draining valve 5 seals
the corresponding water draining opening 4. And thus,
during normal working of the clothes treatment device,
the water draining openings of the drum are sealed under
the action of the valve elements, and then it is guaranteed
that the drum forms a sealed water container. Meanwhile,
after a rotating speed of the drum 3 reaches a set value,
the valve elements 6 are driven by a centrifugal force to
open the corresponding water draining openings 4, so
that the washing water contained in the drum 3 is drained
outwards from the water draining openings 4, flows into
a water collecting container on an outside of the drum 3,
and then flows out of the clothes treatment device via a
water draining pipe 10 communicating with a bottom of
the water collecting container. The plurality of above wa-
ter draining openings 4 are two or more than two water
draining openings 4, so that two or more than two cen-
trifugal water draining valves 5 are arranged on the drum
3.
[0034] In the embodiment of the present disclosure,
the water collecting container is an independent part,
which may be a water collecting tank arranged below and
on a periphery of the drum, or may also be directly com-
posed of an existing outer drum 2 (shown in Fig. 1 to Fig.
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4), or the like.
[0035] In the embodiment of the present disclosure,
the drum 3 is rotationally mounted on a supporting piece,
and the supporting piece may be an independent piece
or other pieces. Preferably, as shown in Fig. 1 to Fig. 4,
in the embodiment of the present disclosure, the support-
ing piece is the outer drum 2 arranged on the outside of
the drum in a sleeving mode, the outer drum 2 is tele-
scopically mounted in a housing 1 of the clothes treat-
ment device via a damping supporting piece, and the
outer drum 2 forms the water collecting container which
collects a drained water flow of the drum flowing out from
the open water draining opening 4.
[0036] As shown in Fig. 1 to Fig. 4, in the embodiment
of the present disclosure, the clothes treatment device
includes: the drum 3, the plurality of water draining open-
ings 4 are formed in the drum 3, and the centrifugal water
draining valve 5 is arranged at each water draining open-
ing 4 respectively. After the rotating speed of the drum 3
exceeds the set value, the centrifugal water draining
valves 5 are driven by the centrifugal force to open the
corresponding water draining openings 4; and a set value
of the rotating speed of the drum 3 corresponding to
opening the water draining opening 4 by at least one
centrifugal water draining valve 5 is different from those
by the other centrifugal water draining valves 5.
[0037] When the drum rotating speed set values cor-
responding to opening the water draining openings by
two or more than two centrifugal water draining valves
are different from those by the other centrifugal water
draining valves, the drum rotating speed set values cor-
responding to opening the water draining openings by
the above two or more than two centrifugal water draining
valves may be the same value or different values.
[0038] Through the above arrangement, different num-
bers of centrifugal water draining valves may be driven
to open respectively when the drum of the clothes treat-
ment device is in different rotating speeds, so that the
clothes treatment device may adjust the drum rotating
speed, the number of the opened water draining open-
ings of the drum may be adjusted correspondingly, and
thus an effect of correspondingly adjusting a draining flow
speed of the holeless drum of the clothes treatment de-
vice may be achieved.

Embodiment 1

[0039] As shown in Fig. 1 and Fig. 2, an embodiment
introduces a clothes treatment device, including: a drum
3, a plurality of water draining openings 4 are formed in
the drum 3, and a centrifugal water draining valve 5 is
mounted at each water draining opening 4 respectively.
After a rotating speed of the drum 3 exceeds a set value,
the centrifugal water draining valves 5 are driven by a
centrifugal force to open the corresponding water drain-
ing openings 4; and a set value of the rotating speed of
the drum 3 corresponding to opening the water draining
opening 4 by at least one centrifugal water draining valve

5 is different from those by the other centrifugal water
draining valves 5.
[0040] As shown in Fig. 1 and Fig. 2, in the embodi-
ment, each centrifugal water draining valve 5 includes:

a valve element 6, sealing the corresponding water
draining opening 4;
a closing restoration structure, applying an acting
force of closing the water draining opening 4 to the
valve element; and
a centrifugal driving structure, rotating along with the
drum 3, overcoming the closing acting force applied
to the valve element 6 by the closing restoration
structure under the action of a drum 3 rotating cen-
trifugal force, and generating a displacement of pull-
ing the valve element 6 to open the water draining
opening 4.

[0041] In the embodiment, in order to achieve different
drum 3 rotating speed set values corresponding to open-
ing the water draining openings 4 by the different centrif-
ugal water draining valves 5, the following arrangement
is made:
As shown in Fig. 1 and Fig. 2, in the embodiment, the
closing acting force applied to the valve element 6 of at
least one centrifugal water draining valve 5 by the closing
restoration structure is different from those of the other
centrifugal water draining valves 5, so that the closing
restoration structures of the different centrifugal water
draining valves 5 are arranged differently, to achieve a
purpose of correspondingly adjusting the drum 3 rotating
speed set values corresponding to closing of the valve
elements 6 of the centrifugal water draining valves 5.
[0042] In the embodiment, each closing restoration
structure may be any existing elastic component such as
a spring 9, a hydraulic rod and a pneumatic rod, and the
different closing restoration structures of the different
centrifugal water draining valves may be arranged with
different elastic coefficients, different quantities and the
like. For example, the following arrangement is made:
as shown in Fig. 1 and Fig. 2, in the embodiment, the
closing restoration structure of each centrifugal water
draining valve is a spring 9 in a compressed state, two
ends of the spring 9 are connected with the valve element
6 and the drum 3 respectively, the compressed spring 9
applies to the valve element 6 a thrust force that moves
outwards in a radial direction of the drum 3 and closes
the water draining opening 4; and an elastic coefficient
of the spring 6 of at least one centrifugal water draining
valve 5 is different from those of the other centrifugal
water draining valves 5.

Embodiment 2

[0043] Based on above embodiment 1, the embodi-
ment further has the following technical features:
as shown in Fig. 4, in the embodiment, in order to achieve
different drum 3 rotating speed set values corresponding
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to opening water draining openings 4 by different centrif-
ugal water draining valves 5, the following arrangement
is made:
as shown in Fig. 4, in the embodiment, a distance be-
tween the at least one centrifugal water draining valve 5
and a drum shaft of a drum 3 is different from those of
the other centrifugal water draining valves 5, so that cen-
trifugal forces borne by valve elements 6 of the centrifugal
water draining valves 5 with different distances while the
drum 3 is in the same rotating speed are different, thus
the centrifugal water draining valves 5 in different posi-
tions open in different drum 3 rotating speeds, and then
the drum 3 rotating speed set values corresponding to
opening of the valve elements 6 of the centrifugal water
draining valves 5 in the different positions are different.
[0044] Preferably, in the embodiment, a drum wall of
the drum 3 is an abnormal-shaped barrel with different
radial dimensions, at least one water draining opening is
formed in different sections of the drum wall of the drum
3 respectively, and the radial dimensions of all the sec-
tions of the drum wall where the water draining openings
4 are formed are not the same.
[0045] Further preferably, in the embodiment, at least
one water draining opening 4 is formed in a section with
a largest radial dimension of the drum 3, so as to guar-
antee that water contained in the drum can be drained
from the water draining opening, and residual washing
water in the drum is avoided.

Embodiment 3

[0046] Based on above embodiment 1 and embodi-
ment 2, the embodiment further has the following tech-
nical features:
as shown in Fig. 1 and Fig. 3, in the embodiment, in order
to achieve different drum 3 rotating speed set values cor-
responding to opening water draining openings 4 by dif-
ferent centrifugal water draining valves, the following ar-
rangement is made:
as shown in Fig. 1 and Fig. 3, in the embodiment, a mass
of a centrifugal driving structure of at least one centrifugal
water draining valve 5 is different from those of the other
centrifugal water draining valves 5, so that opening acting
forces applied to valve elements 6 by the centrifugal driv-
ing structures of the different centrifugal water draining
valves 5 while the drum 3 is in the same rotating speed
are different, and thus an effect of different drum 3 rotat-
ing speed set values corresponding to opening of the
centrifugal water draining valves 5 at the different water
draining openings 4 is achieved.
[0047] Preferably, as shown in Fig. 1 and Fig. 3, in the
embodiment, each centrifugal driving structure includes
a centrifugal piece 7, the centrifugal piece 7 is connected
with the valve element 6 via a lever structure 8, and a
product of the centrifugal piece 7 of at least one centrif-
ugal water draining valve 5 multiplied by a distance be-
tween a center of gravity of the centrifugal piece 7 and a
fulcrum of the lever structure 8 is different from those of

the other centrifugal water draining valves 5. That is,
masses of the centrifugal pieces 7 of the different cen-
trifugal water draining valves 5 and/or distances between
the centrifugal pieces 7 and fulcrums are not the same,
so that the opening acting forces applied to the valve
elements 6 by the centrifugal pieces 7 while the drum 3
is in the same rotating speed are different, and thus ar-
rangement that the drum 3 rotating speed set values cor-
responding to opening of the valve elements 6 of the
different centrifugal water draining valves 5 are not the
same is achieved.

Embodiment 4

[0048] The embodiment introduces a clothes treat-
ment device. In order to achieve different drum 3 rotating
speed set values corresponding to opening water drain-
ing openings 4 by different centrifugal water draining
valves 5, the clothes treatment device may be arranged
by adopting a mode of any one or a combination of above
embodiment 1 to embodiment 3.

Embodiment 5

[0049] Based on above embodiment 1 to embodiment
4, the embodiment further has the following technical fea-
tures:
in the embodiment, in order to guarantee smooth draining
and drain all washing water in a drum 3, the following
arrangement is made: apertures of all water draining
openings 4 in the drum 3 of a clothes treatment device
are not the same, the larger a drum 3 rotating speed
needed for opening of a centrifugal water draining valve
5 of each water draining opening 4 is, the smaller the
aperture of the water draining opening 4 is, a draining
rate of the drum 3 decreases progressively in an equal-
difference mode while the rotating speed of the drum 3
is reduced, and the draining rate may be guaranteed on
the premise of effectively preventing draining overflow.
[0050] As shown in Fig. 4, in the embodiment, at least
one water draining opening 4 is formed in a section with
a largest drum diameter of the drum 3, a drum 3 rotating
speed needed for opening of the centrifugal water drain-
ing valve 5 arranged at the above water draining opening
4 is smaller than or equal to the centrifugal water draining
valves 5 arranged at the other water draining openings
4, so as to guarantee that while the clothes treatment
device executes a water draining procedure, the water
draining opening 4 formed in the section with the largest
diameter of the drum 3 keeps open all the time, and all
the water contained in the drum 3 may be drained.
[0051] In the embodiment, the clothes treatment de-
vice further includes an outer drum 2, arranged on an
outside of the drum 3 in a sleeving mode to form a water
collecting container and used for collecting water flows
of the drum 3 flowing out from the water draining opening
4; and a water level sensor for detecting a water level
height in the outer drum 2 is arranged on the outer drum
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2, so as to detect a water draining level accumulated in
the outer drum 2 in real time (not shown in the figures).

Embodiment 5

[0052] The embodiment introduces a control method
for the clothes treatment device described in above any
one of above embodiment 1 to embodiment 4. During
water draining executed by the clothes treatment device,
liquid level monitoring is performed on a water level in
an outer drum of the clothes treatment device; and after
a liquid level detected value is higher than a set value, a
drum rotating speed is reduced, and the number of
opened water draining openings is reduced.
[0053] As shown in Fig. 5, in the embodiment, specific
steps of the draining control method for the clothes treat-
ment device are as follows:

Step S 1, executing a water draining procedure, a
drum rotating at a largest first set value, and a cen-
trifugal water draining valve at each water draining
opening being opened under the action of a centrif-
ugal force;
Step S2, detecting a water level height in the outer
drum, step S3 is executed if a water level detected
value of the outer drum is greater than a set water
level; and otherwise, step S 1 continues to be exe-
cuted; and
Step S3, the drum rotating speed being controlled
to decrease to a second set value to rotate, the cen-
trifugal water draining valves of some water draining
openings being closed and the centrifugal water
draining valves of some water draining openings
keeping open under the action of the centrifugal
force.

[0054] In the embodiment, the plurality of water drain-
ing openings are formed in the drum, all the water drain-
ing openings are divided into many types according to
drum rotating speeds corresponding to opening of the
centrifugal water draining valves, namely, a first type of
water draining openings, a second type of water draining
openings...an nth type of water draining openings. A drum
rotating speed corresponding to opening and closing of
the first type of water draining openings is a first set ro-
tating speed, a drum rotating speed corresponding to
opening and closing of the second type of water draining
openings is a second set rotating speed..., and a drum
rotating speed corresponding to opening and closing of
the nth type of water draining openings is an nth set ro-
tating speed.
[0055] In the embodiment, the first centrifugal water
draining valve is mounted at the first type of water drain-
ing openings, the second centrifugal water draining valve
is mounted at the second type of water draining open-
ings..., the nth centrifugal water draining valve is mounted
at the nth type of water draining openings. The drum ro-
tating speed corresponding to opening the first type of

water draining openings by the first centrifugal water
draining valve is the first set rotating speed, the drum
rotating speed corresponding to opening the second type
of water draining openings by the second centrifugal wa-
ter draining valve is the second set rotating speed..., the
drum rotating speed corresponding to opening the nth

type of water draining openings by the nth centrifugal wa-
ter draining valve is the nth set rotating speed, and the
first set rotating speed is smaller than the second set
rotating speed... and smaller than the nth set rotating
speed.
[0056] Preferably, in the embodiment, an aperture of
the first type of water draining openings is smaller than
an aperture of the second type of water draining open-
ings... and smaller than an aperture of the nth type of
water draining openings. Further preferably, at least one
nth type of water draining opening is formed in a section
with a largest diameter of the drum, so as to guarantee
that all water contained in the clothes treatment drum
can be drained.
[0057] Preferably, in the embodiment, specific steps
of the draining control method for the clothes treatment
device may be as follows:

Step S 1, executing the water draining procedure,
the drum rotating at the largest first set value, and
the centrifugal water draining valve at each water
draining opening being opened under the action of
the centrifugal force;
Step S2, detecting the water level height in the outer
drum, step S3 is executed if the water level detected
value of the outer drum is greater than the set water
level; and otherwise, step S 1 continues to be exe-
cuted;
Step S3, the drum rotating speed being controlled
to decrease to the second set value to rotate, the
centrifugal water draining valves of the first type of
water draining openings being closed and the cen-
trifugal water draining valves of other water draining
openings keeping open under the action of the cen-
trifugal force;
Step S4, detecting the water level height in the outer
drum; step S5 is executed if the water level detected
value of the outer drum is greater than a second set
water level; and otherwise, step S3 continues to be
executed;
Step S5, the drum rotating speed being controlled
to decrease to a third set value to rotate, the centrif-
ugal water draining valves of the first type of water
draining openings and the second type of water
draining openings being closed and the centrifugal
water draining valves of the other water draining
openings keeping open under the action of the cen-
trifugal force;

[0058] Step Sn, detecting the water level height in the
outer drum, where the centrifugal water draining valves
of all the water draining openings are closed if the water
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level detected value of the outer drum is greater than an
nth set water level, and the clothes treatment device gives
an alarm prompt signal of draining blockage.
[0059] The above description is merely exemplary em-
bodiments of the present disclosure and does not limit
the present disclosure in any form. Though the present
disclosure is already revealed as the above exemplary
embodiments but is not limited by them. Any person
skilled and well knowing this patent can make some
changes or modifications as equivalent changed embod-
iments by using the above provided technical contents
without departing from the scope of the technical solu-
tions of the present disclosure. Implementations in the
above embodiments may be further combined or re-
placed, but any simple variation, equivalent change and
modification made to the above embodiments according
to the technical essence of the present disclosure without
departing from the contents of the technical solutions of
the present disclosure still fall within the scope of the
solutions of the present disclosure.

Claims

1. A clothes treatment device,

comprising: a drum,
a plurality of water draining openings being
formed in the drum, a centrifugal water draining
valve being arranged at each of the water drain-
ing openings respectively,
the centrifugal water draining valves being driv-
en by a centrifugal force to open the correspond-
ing water draining openings after a drum rotating
speed exceeds a set value, and
characterized in that the drum rotating speed
set value corresponding to open the water drain-
ing opening by at least one centrifugal water
draining valve is different from those by the other
centrifugal water draining valves.

2. The clothes treatment device according to claim 1,
characterized in that each of the centrifugal water
draining valves comprises:

a valve element, sealing the corresponding wa-
ter draining opening;
a closing restoration structure, applying an act-
ing force of closing the water draining opening
to the valve element; and
a centrifugal driving structure, rotating along
with the drum, overcoming a closing acting force
applied to the valve element by the closing res-
toration structure under the action of the centrif-
ugal force, and generating a displacement of
pulling the valve element to open the water
draining opening.

3. The clothes treatment device according to claim 2,
characterized in that the closing acting force ap-
plied to the valve element of at least one centrifugal
water draining valve by the closing restoration struc-
ture is different from those of the other centrifugal
water draining valves; and
preferably, each of the closing restoration structures
is a spring in a compressed state, two ends of the
spring are connected with the valve element and the
drum respectively, the compressed spring applies to
the valve element a thrust force that moves outwards
in a radial direction of the drum and closes the water
draining opening; and an elastic coefficient of the
spring of at least one centrifugal water draining valve
is different from those of the other centrifugal water
draining valves.

4. The clothes treatment device according to claim 1
or 2, characterized in that a distance between at
least one centrifugal water draining valve and a drum
shaft of the drum is different from those of the other
centrifugal water draining valves; and
preferably, a drum wall of the drum is an abnormal-
shaped barrel with different radial dimensions, the
water draining openings are formed in different sec-
tions of the drum wall of the drum respectively, and
the radial dimensions of all the sections of the drum
wall where the water draining openings are formed
are not the same.

5. The clothes treatment device according to claim 2,
characterized in that a mass of the centrifugal driv-
ing structure of at least one centrifugal water draining
valve is different from those of the other centrifugal
water draining valves; and
preferably, each of the centrifugal driving structures
comprises a centrifugal piece, the centrifugal piece
is connected with the valve element via a lever struc-
ture, and a product of the centrifugal piece of at least
one centrifugal water draining valve multiplied by a
distance between a center of gravity of the centrifu-
gal piece and a fulcrum of the lever structure is dif-
ferent from those of the other centrifugal water drain-
ing valves.

6. The clothes treatment device according to any one
of claims 1 to 5, characterized in that the larger a
drum rotating speed needed for opening the centrif-
ugal water draining valve of each of water draining
openings is, the smaller an aperture of the water
draining opening is.

7. The clothes treatment device according to any one
of claims 1 to 6, characterized in that at least one
water draining opening is formed in a section with a
largest drum diameter of the drum, a drum rotating
speed needed for opening the centrifugal water
draining valve arranged at the above water draining
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opening is smaller than or equal to the centrifugal
water draining valves arranged at the other water
draining openings.

8. The clothes treatment device according to any one
of claims 1 to 7, characterized by further comprising
an outer drum arranged on an outside of the drum
in a sleeving mode and used for collecting a water
flow of the drum flowing out from the water draining
opening; and
a water level sensor for detecting a water level height
in the outer drum being arranged on the outer drum.

9. A control method for the clothes treatment device
according to any one of claims 1 to 8, characterized
in that during water draining, liquid level monitoring
is performed on a water level in the outer drum; and
after a liquid level detected value is higher than a set
value, a drum rotating speed is reduced, and a
number of opened water draining openings is re-
duced.

10. The control method for the clothes treatment device
according to claim 9, characterized in that specific
steps are as follows:

Step S 1, starting to execute a water draining
procedure, the drum rotating at a largest first set
value, and the centrifugal water draining valve
at each water draining opening being opened
under the action of the centrifugal force;
Step S2, detecting a water level height in the
outer drum, executing step S3 if a water level
detected of the outer drum is greater than a set
water level; and otherwise, continuing to exe-
cute step S 1; and
Step S3, controlling the drum rotating speed to
decrease to a second set value to rotate, the
centrifugal water draining valves of part water
draining openings being closed and the centrif-
ugal water draining valves of some water drain-
ing openings keeping open under the action of
the centrifugal force.

15 16 



EP 4 249 666 A1

11



EP 4 249 666 A1

12



EP 4 249 666 A1

13



EP 4 249 666 A1

14



EP 4 249 666 A1

15



EP 4 249 666 A1

16

5

10

15

20

25

30

35

40

45

50

55



EP 4 249 666 A1

17

5

10

15

20

25

30

35

40

45

50

55


	bibliography
	abstract
	description
	claims
	drawings
	search report

