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(54) DRAINAGE STRUCTURE OF WASHING MACHINE

(567)  The disclosure relates to a draining structure of
a washing machine. An inner drum is installed in a wash-
ing machine housing, a drain port is arranged on the inner
drum, and a drain valve is installed at the drain port; the
washing machine is further provided with a positioning
and locking mechanism for making the inner drum rotate
to a fixed drainage position and be locked; and the wash-
ing machine is provided with a valve core opening mech-
anism for opening the drain valve after the inner drum
rotates to the fixed drainage position, so that when the
washing machine is in a draining state, the drain valve
is opened after the inner drum rotates to the fixed drain-
age position to discharge the washing water in the inner
drum. In this way, the drain valve is in a closed state
under the normal state of the washing machine, and is
in an open state under the joint action of the positioning
and locking mechanism and the valve core opening
mechanism when the washing machine is in a draining
state, so that the effect that during the rotating process
of the inner drum, the inner drum is sealed, and during

drainage, the drain valve is opened to allow water in the
inner drum to be discharged normally is realized; be-
sides, the inner drum does not have to be sleeved with
an outer drum, thus increasing the volume of the inner
drum and improving the washing capacity of the washing
machine.
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Description
TECHNICAL FIELD

[0001] The disclosure belongs to the technical field of
washing machines, in particular relates to a washing ma-
chine provided with only a rotatable inner drum capable
of containing water, and more particularly relates to a
draining structure of a washing machine.

BACKGROUND

[0002] In the prior art, a drum washing machine gen-
erally comprises an inner drum and an outer drum which
are sleeved, the outer drum is sealed and used for con-
taining water, and the inner drum is used for containing
clothes and can rotate to beat and wash the clothes.
Meanwhile, the inner drum is provided with draining
holes, so that water in the outer drum flows into the inner
drum through the draining holes to soak the clothes in
the inner drum, the water in the inner drum flows out to
the outer drum through the draining holes, and water in
the clothes in the inner drum is discharged to the outer
drum through the draining holes when the inner drum
rotates at a high speed, so as to realize the purpose of
washing clothes.

[0003] However, as the inner drum and the outer drum
are mutually sleeved, dirt tends to be accumulated be-
tween the inner drum and the outer drum during the use
of the washing machine. Besides, because the inner and
outer drums are mutually sleeved, users cannot clean
the outer wall of the inner drum and the inner wall of the
outer drum, thus increasing bacteria in the washing ma-
chine and reducing the washing efficiency of the washing
machine and the cleanliness of the washed clothes.
[0004] Meanwhile, in the existing washing machines,
the inner drum is sleeved with the outer drum, the inner
drum rotates to beat and wash clothes in the washing
process, so the washing capacity of the washing machine
is based on the inner drum, resulting in a low utilization
rate of the inner space of the washing machine, and the
washing capacity of the washing machine cannot be ex-
panded on the existing basis.

[0005] In view of this, the current research and devel-
opment hotspot is to provide a washing machine to com-
bine the inner and outer drum and make the inner drum
be a sealed container, which can not only contain water
and clothes, but also rotate to beat and wash the clothes.
Meanwhile, since the washing machine is not provided
with an outer drum or the outer drum and washing ma-
chine housing are integrally arranged, the inner drum of
the washing machine can be expanded to improve the
washing capacity of the washing machine.

[0006] However,since theinnerdrum notonly contains
washing water, but also rotates to beat and wash clothes
in the drum, how to design a draining structure suitable
for the washing machine has become an urgent problem
to be solved.
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[0007] In view of the above technical defects, the
present application is hereby submitted.

SUMMARY

[0008] The technical problem to be solved by the
present disclosure is to overcome defects in the prior art
and provide a draining structure of a washing machine.
According to the draining structure of the washing ma-
chine, by arranging a drain valve at the bottom most part
of an inner drum and disposing a valve core opening
mechanism corresponding to the drain valve on the
washing machine, the valve core opening mechanism
pushes a drain valve core to open after the washing ma-
chine inner drum is positioned at a corresponding posi-
tion, so as to solve the problem of discharging washing
water contained in the inner drum, and further realize the
purposes of sealing an opening of the rotatable inner
drum, preventing water from leaking out of the inner drum
during the normal working process of the washing ma-
chine, and discharging washing water in the inner drum
through the drain valve when the washing machine is in
a draining state. Meanwhile, the inner drum and outer
drum of a drum washing machine are combined to realize
the purpose of improving the washing capacity of the
washing machine.

[0009] In order to solve the technical problem and
achieve the technical effect, the basic design idea of the
technical solution adopted by the disclosure is as follows:

A draining structure of a washing machine, an inner
drum is installed in washing machine housing, a
drain port is arranged on the inner drum, and a drain
valve is installed at the drain port;

the washing machine is further provided with a po-
sitioning and locking mechanism for making the inner
drum rotate to a fixed drainage position and be
locked; and the washing machine is provided with a
valve core opening mechanism for opening the drain
valve after the inner drum rotates to the fixed drain-
age position, and when the washing machine is in a
draining state, the drain valve is opened after the
inner drum rotates to the fixed drainage position to
discharge the washing water in the inner drum.

[0010] Further, the drain port is arranged at a side wall
of the inner drum or an outer periphery of a front end or
a rear end of the inner drum; and preferably the inner
drum is a tapered drum with a small diameter at one end
and a large diameter at another end, and the drain port
is arranged at an outer periphery of an end having larger
diameter of the inner drum.

[0011] Further, the rear end of the inner drum is com-
posed of an inner drum bottom, an outer peripheral por-
tion of the inner drum bottom is provided with the drain
port horizontally penetrating the inner drum bottom, and
the drain valve is arranged at the drain port; and the drain
valve comprises a valve core covering the drain port, and
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the valve core is connected with the inner drum bottom
by alimiting spring, to make the valve core block the drain
port from inside to outside under the action of the limiting
spring.

[0012] Further, the rear end of the inner drum is in-
stalled on an inner drum support, the inner drum support
isinstalled in the washing machine housing viaa damping
suspension spring and/or a damping support rod, and
the valve core opening mechanism is installed on the
inner drum support.

[0013] Further, the valve core opening mechanism
comprises a stepping motor installed on the inner drum
support, an output end of the stepping motor is provided
with a rotating wheel fixedly connected thereto in a co-
axial mode, an outer periphery of the rotating wheel is
hinged to one end of a connecting rod, and another end
of the connecting rod passes through a limiting hole
formed in the inner drum support and moves telescopi-
cally in a direction of the drain valve to push the valve
core to move towards the inside of the inner drumto open
the drain valve for drainage.

[0014] Further, the valve core opening mechanism
comprises an electromagnet installed on the inner drum
support, and the electromagnet is arranged correspond-
ing to the drain valve, and the drain valve and the elec-
tromagnet are in the coaxial direction when the inner
drum rotates to the fixed drainage position; and a magnet
is mounted on the valve core of the drain valve or the
whole valve core is composed of a magnet, to provide
an electromagnetic repulsion force to the valve core after
the electromagnet is energized, and the valve core is
pushed to move towards inside of the inner drum to open
the drain valve for drainage.

[0015] Further, a water collecting tank is correspond-
ingly arranged outside the drain port of the inner drum,
and a bottom of the water collecting tank communicates
with a washing machine drain pipe to collect and dis-
charge the water discharged through the drain port of the
inner drum.

[0016] Further, when the inner drum is at the fixed
drainage position, the drain port is at a lowest position of
the inner drum, and water in the inner drum converges
towards the drain port, and flows out through the drain
port opened via the drain valve.

[0017] Further, the drain port is disposed at an outer
periphery of the inner drum bottom; when the inner drum
is at the fixed drainage position, the drain port rotates to
a position directly under an axis of the inner drum; and
the water collecting tank comprises a groove under the
drain port, and a rear side wall of the groove extends
vertically upwards to a rear side of the drain port and is
spaced from the drain port, to guide the water flowing out
of the drain port to fall into the water collecting tank.
[0018] Further, the water collecting tank is installed on
or integrally formed with the inner drum support of the
washing machine, and the valve core opening mecha-
nism is installed on the water collecting tank.

[0019] Compared with the washing machines in the
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prior art, the washing machine of the present disclosure
has the following beneficial effects:

Due to the above settings, the drain valve is in a closed
state under the normal state of the washing machine,
and is in an open state under the joint action of the po-
sitioning and locking mechanism and the valve core
opening mechanism when the washing machine is in a
draining state, so that the water contained in the inner
drum does not flow out from the drain port when the inner
drum rotates normally. Further, the effect is realized that
during the rotating process of the inner drum, the inner
drum is sealed, and during drainage, the drain valve is
opened to allow water in the inner drum to be discharged
normally. And the purpose of normal draining of the wash-
ing machine with the inner drum having both a rotating
function and a water containing function is realized; be-
sides, the inner drum does not have to be sleeved with
an outer drum, thus increasing the volume of the inner
drum and improving the washing capacity of the washing
machine.

[0020] In orderto make the design concept of the tech-
nical solution of the present disclosure clearer and facil-
itate further understanding of its beneficial effects, some
specific embodiments of the present disclosure will be
described in detail below with reference to the accompa-
nying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0021] As part of the present disclosure, the accompa-
nying drawings are used for providing a further under-
standing of the present disclosure. The exemplary em-
bodiments of the present disclosure and descriptions
thereof are used to explain the present disclosure, but
do not constitute improper limitations of the present dis-
closure. Obviously, the drawings in the following descrip-
tion are only some embodiments, and other drawings
can be obtained according to these drawings without cre-
ative labor for those skilled in the art. In the drawings:

Fig. 1is a structural diagram of the washing machine
according to an embodiment of the present disclo-
sure;

Fig. 2 is a structural diagram of an inner drum of the
washing machine in an unlocked state according to
an embodiment of the present disclosure;

Fig. 3 is a structural diagram of an inner drum of the
washing machine in a locked state according to an
embodiment of the present disclosure;

Fig. 4 is a structural diagram of a drain valve in a
closed state according to an embodiment of the
present disclosure; and

Fig. 5 is a structural diagram of a drain valve in an
open state according to an embodiment of the
present disclosure.

[0022] Reference numerals in the figures: 1. inner
drum, 2. housing, 3. inner drum support, 4. door cover,
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5. drive motor, 6. damping suspension spring, 7. damping
supportrod, 23. drain port, 24. drain valve, 25. valve core,
26. limiting spring, 27. rotating wheel, 28. connecting rod,
29. limiting hole, 30. water collecting tank, 31. drain pipe,
44.locking pin, 45. locking groove, 101. inner drum open-
ing, 102. inner drum bottom.

[0023] It should be noted that the drawings and the
written description are notintended to limit the conceptual
scope of the disclosure in any way, but to explain the
inventive concept to those skilled in the art by referring
to specific embodiments.

DETAILED DESCRIPTION

[0024] In order to make the purpose, technical solution
and advantages of the embodiments of the present dis-
closure more clear, the following will clearly and com-
pletely describe the technical solution in the embodi-
ments with reference to the drawings in the embodiments
of the present disclosure. The following embodiments
are used to illustrate the present disclosure, but are not
used to limit the scope of the present disclosure.
[0025] In the description of the present disclosure, it
should be noted that the orientation or positional relation-
ships indicated by the terms "upper”, "lower", "front",
"rear", "left", "right", "vertical", "inner" and "outer" are
based on the orientation or positional relationships
shown in the drawings, only for convenience of describ-
ing the present disclosure and simplifying the description,
and do not indicate or imply that the indicated device or
element must have a specific orientation, be constructed
and operate in a specific orientation, and therefore can-
not be understood as a limitation of the present disclo-
sure.

[0026] In the description of the present disclosure, it
should be noted that the terms "install" and "connect"
should be understood in a broad sense unless otherwise
specified and defined, for example, it can be fixed con-
nection, removable connection or integrated connection,
it can be mechanical connection or electrical connection,
and it can be direct connection or indirect connection
through intermediate media. For those of ordinary skill in
the art, the specific meaning of the above terms in the
present disclosure can be understood in specific situa-
tions.

[0027] Asshownin Figs. 1to 4, the embodiment of the
present disclosure provides a washing machine; the
washing machine comprises a housing 2, an inner drum
1is arranged in the housing 2. The axis of the inner drum
1 extends horizontally or is inclined downwards gradually
from front to back. The front end of the inner drum 1 is
provided with an inner drum opening 101, and the rear
end is provided with an inner drum bottom 102 in a sealed
mode. And there is no through hole in the drum wall of
the inner drum 1, so that a sealed container with only a
front opening is formed in the inner drum 1. Meanwhile,
the front end of the housing 2 of the washing machine is
provided with a door cover 4 which can be opened out-
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wards for the purpose of blocking the inner drum opening
101 after the door cover 4 is closed and putting clothes
into the inner drum 1 via the inner drum opening 101 after
the door cover 4 is opened. The rear end of the inner
drum 1 is installed in the housing 2 of the washing ma-
chine through an inner drum support 3; the inner drum
support 3 and the rear end of the inner drum 1 are coax-
ially arranged. The upper end and lower end of the inner
drum support 3 are both bent to the direction of the drum
opening at the front end of the inner drum 1. The bent
parts extend to at least the middle of the inner drum 1,
and the upper and lower bent parts are respectively con-
nected with the housing 2 of the washing machine
through a damping suspension spring 6 and a damping
supportrod 7, so as to realize the purpose that the inner
drum support 3 can be installed in the washing machine
housing 2 in a vibrating manner. Meanwhile, the center
of the inner drum bottom 102 and a motor shaft of a wash-
ing machine drive motor 5 are coaxially arranged to drive
the inner drum 1 to rotate, and the inner drum 1 and the
drive motor 5 are both fixedly installed on the inner drum
support 3. Preferably, the inner drum bottom 102 and the
drive motor 5 are respectively arranged on the two sides
of the inner drum support 3, the drive motor 5 is fixedly
connected to the inner drum support 3. The motor shaft
of the drive motor 5 passes through the inner drum sup-
port 3 through a bearing and is coaxially and fixedly con-
nected with the inner drum bottom 102, and the shaft of
the drive motor 5 can rotate relative to the inner drum
support 3, so as to realize the purpose that the inner drum
1 and the drive motor 5 are installed on the inner drum
support 3 and the inner drum 1 can rotate alone to wash
clothes inside under the action of the drive motor 5.
[0028] In the present embodiment, in order to dis-
charge the water in the inner drum of the washing ma-
chine, and to realize sealing the inner drum and contain-
ing water and normal washing in the working process of
the washing machine, the following settings are made:
Adraining structure of a washing machine, an inner drum
1 is installed in a washing machine housing 2, a drain
port 23 is arranged on the innerdrum 1, and a drain valve
24 in a normally closed state is installed at the drain port
23; the washing machine is provided with a positioning
and locking mechanism for making the inner drum 1 ro-
tate to a fixed drainage position and be locked; and the
washing machine is provided with a valve core opening
mechanism for opening the drain valve 24 after the inner
drum 1 rotates to the fixed drainage position, so thatwhen
the washing machineisin adraining state, the drain valve
24 is opened after the inner drum 1 rotates to the fixed
drainage position to discharge the washing water in the
inner drum.

[0029] Duringthe normal operation of the washing ma-
chine, the drain valve is closed and the drain portisin a
closed state, so that water in the inner drum cannot flow
out of the drain port. And when the washing machine is
inadraining state, the inner drum of the washing machine
rotates to the fixed draining position under the action of
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the positioning and locking mechanism, the valve core
opening mechanism on the washing machine is turned
on. A valve core of the drain valve is pushed to open by
the valve core opening mechanism; the drain port is in
an opening state, and water in the inner drum flows out
through the drain port.

[0030] In this way, the drain valve is in a closed state
under the normal state of the washing machine, and is
in an open state under the joint action of the positioning
and locking mechanism and the valve core opening
mechanism when the washing machine is in a draining
state, so that the water contained in the inner drum does
not flow out from the drain port when the inner drum ro-
tates normally, further, the effect is realized that during
the rotating process of the inner drum, the inner drum is
sealed, and during drainage, the drain valve is opened
to allow water in the inner drum to be discharged normal-
ly. And the purpose of normal draining of the washing
machine with the inner drum having both a rotating func-
tion and a water containing function is realized. Besides,
the inner drum does not have to be sleeved with an outer
drum, thus increasing the volume of the inner drum and
improving the washing capacity of the washing machine.

Embodiment 1

[0031] As shown in Figs. 1 to 4, the present embodi-
ment introduces a draining structure of a washing ma-
chine. An inner drum 1 is installed in a housing 2 of the
washing machine, a drain port 23 is arranged on the inner
drum 1, and a drain valve 24 in a normally closed state
is installed at the drain port 23. The washing machine is
provided with a positioning and locking mechanism for
making the inner drum 1 rotate to a fixed drainage posi-
tion and be fixed; and the washing machine is provided
with a valve core opening mechanism for opening the
drain valve 24 after the inner drum 1 rotates to the fixed
drainage position, and when the washing machine is in
a draining state, the drain valve 24 is opened after the
inner drum 1 rotates to the fixed drainage position to dis-
charge the washing water in the inner drum 1.

[0032] In the present embodiment, the drain port 23 is
arranged at a side wall of the inner drum 1 or an outer
periphery of the front end or a rear end of the inner drum
1. And preferably, the inner drum 1 is set into a tapered
drum with a small diameter at one end and a large diam-
eter at the other end. The drain port 23 is arranged at an
outer periphery of an end having larger diameter of the
innerdrum 1. By arranging the drain port at the end having
larger diameter of the tapered inner drum, the water in
the inner drum converges towards the drain port, thus
realizing the purpose that the water in the inner drum is
completely discharged through the drain port.

[0033] In the present embodiment, the rear end of the
inner drum 1 is composed of an inner drum bottom 102
and the front end is composed of an inner drum opening
101, and the two are connected via an inner drum side
wall. The inner drum side wall is a tapered surface and
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the diameter of which gradually increases from the inner
drum opening 101 towards the inner drum bottom 102.
An outer peripheral portion of the inner drum bottom 102
is provided with the drain port 23 horizontally penetrating
the inner drum bottom, and the drain valve 24 is arranged
at the drain port 23. The drain valve 24 comprises a valve
core 25 covering the drain port 23, and the valve core 25
is connected to the inner drum bottom 102 via a limiting
spring 26 to make the valve core 25 block the drain port
23 from inside to outside under the action of the limiting
spring 26. By connecting the valve core to the inner drum
bottom through the limiting spring, the limiting spring pro-
vides an elastic force to the outside of the inner drum, so
that the valve core closely fits the inner drum bottom cor-
respondingly under the action of the elastic force, so that
the valve core completely blocks the drain port, and the
purpose of sealing the drain port is realized.

[0034] Inthe presentembodiment, the drain port23 on
the inner drum 1 is set into a tapered hole gradually wid-
ening from inside to outside, the smaller end of the ta-
pered hole is closed, and a side wall of the tapered hole
is provided with a through hole to connect an inside of
the inner drum 1 with an outside of the inner drum 1. The
valve core 25 is a plate structure covering the larger end
of the tapered hole. The limiting spring 26 extending
along the axis is arranged in the tapered hole, and one
end of the limiting spring 26 is connected with a sealing
part of the smaller end of the tapered hole, and the other
end of the limiting spring 26 is connected with the valve
core 25. And the limiting spring 26 is in a tensioned state
to apply a pushing force, towards the outside of the inner
drum 1, to the valve core 25, so that the valve core 25
completely blocks the drain port 23.

[0035] In the present embodiment, the rear end of the
inner drum 1 is provided with an inner drum support 3,
the inner drum support 3 is installed in the housing 2 of
the washing machine via a damping suspension spring
6 and/oradamping supportrod 7. The valve core opening
mechanism is installed on the inner drum support 3.
[0036] In the present embodiment, when the inner
drum 1 is at the fixed drainage position, the drain port 23
is atthe lowest position of the inner drum 1, and the water
in the inner drum 1 converges towards the drain port 23,
and flows out through the drain port 23 with the drain
valve 24 opened. The valve core opening mechanism is
installed on a side, away from the inner drum 1, of the
inner drum support 3 and is opposite to the outer periph-
ery of the inner drum 1. When the inner drum 1 is at the
fixed drainage position, the drain port 23 and a connect-
ing rod 28 of the valve core opening mechanism are co-
axially arranged, and the connecting rod 28 is axially
stretched by a stepping motor and a rotating wheel 27,
and pushes the valve core 25 of the drain valve 24 to
move towards the inside of the inner drum 1 to open the
drain port 23.

[0037] As shown in Figs. 4 and 5, in the present em-
bodiment, the valve core opening mechanism comprises
the stepping motor installed on the inner drum support
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3, an output end of the stepping motor is provided with
the rotating wheel 27 fixedly connected thereto in a co-
axial mode. The outer periphery of the rotating wheel 27
is hinged to one end of the connecting rod 28, and the
other end of the connecting rod 28 passes through a lim-
iting hole formed in the inner drum support 3 and moves
telescopically in the direction of the drain valve 23 to push
the valve core 25 to move towards the inside of the inner
drum 1 to open the drain valve 24 for drainage.

[0038] In the present embodiment, a water collecting
tank 30 is correspondingly arranged outside the drain
port 23 of the inner drum 1, and the bottom of the water
collecting tank 30 communicates with a washing machine
drain pipe 31 to collect and discharge the water dis-
charged through the drain port 23 of the inner drum 1.
[0039] In the present embodiment, the drain port 23 is
disposed at the outer periphery of the inner drum bottom
102. When the inner drum 1 is at the fixed drainage po-
sition, the drain port 23 rotates to a position directly under
the axis of the inner drum 1. And the water collecting tank
30 comprises a groove correspondingly arranged under
the drain port 23, and a rear side wall of the groove ex-
tends vertically upwards to a rear side of the drain port
23 and is spaced from the drain port 23 to guide the water
flowing out of the drain port 23 to fall into the water col-
lecting tank 30 and prevent the water flowing out of the
horizontally arranged drain port from splashing to the out-
side of the washing machine. Meanwhile, the front side
wall of the water collecting tank 30 is attached to the
lower part of the washing machine inner drum 1, or a gap
there between is extremely small, so as to ensure that
the water in the water collecting tank 30 will not splash
out from the front end, thereby avoiding the occurrence
of overflow of water discharged from the inner drum.
[0040] Inthe presentembodiment, the water collecting
tank 30 is installed on or integrally formed with the inner
drum support 3 of the washing machine, and the valve
core opening mechanism is installed on the water col-
lecting tank 30.

[0041] Inthe present embodiment, the positioning and
locking mechanism can be any existing mechanism
which can control the inner drum of the washing machine
to rotate to the fixed drainage position and be fixed. For
example, a control program is correspondingly arranged
on a drive motor which drives the inner drum to rotate,
so as to control the inner drum to rotate to the fixed drain-
age position and then be locked, so that the inner drum
stops rotating. The positioning and locking mechanism
can also be arranged as follows: as shown in Figs. 2 and
3, the side wall of the inner drum 1 is provided with a
locking groove 34 recessed inwardly, and the washing
machine is provided with a locking pin 41 corresponding
to the locking groove 34. The locking pin 41 is mounted
on the housing 2 of the washing machine or on the inner
drum support 3 and can move telescopically in the radial
direction of the inner drum. As shown in Fig. 2, when the
locking pin 41 contracts inwards under the action of a
driving device, the locking pin 41 is separated from the

10

15

20

25

30

35

40

45

50

55

locking groove 42, and the inner drum 1 rotates freely.
And as shown in Fig. 3, when the locking pin 41 is ejected
outwards under the action of the driving device, the lock-
ing pin 41 extends into the locking groove 42 in the inner
drum 1, the inner drum 1 stops rotating, and the inner
drum 1 is at the fixed drainage position, so that the drain
port 23 is at a position corresponding to the valve core
opening mechanism.

[0042] As shownin Fig. 4, in the normal washing proc-
ess of the washing machine, the drain valve is closed,
the inner drum rotates normally, and the waterin the inner
drum washes clothes normally instead of flowing out from
the drain port. And as shown in Fig. 5, during the drainage
process of the washing machine, the inner drum rotates
to the fixed drainage position, the stepping motor pushes
the rotating wheel to rotate, the rotating wheel drives the
connecting rod to move towards the inner drum, the end
of the connecting rod pushes the valve core of the drain
valve at a relative position to move towards the inside of
the innerdrum, the valve core is pushed to open the drain
port against the pulling force of the spring. The water in
the inner drum flows out from the open drain port, and
the outflow water is collected by the water collecting tank
and then discharged out of the washing machine through
the drain pipe, thus realizing the purpose of discharging
the water in the inner drum.

Embodiment 2

[0043] The difference between the present embodi-
ment and Embodiment 1 is that the valve core opening
mechanism comprises an electromagnetinstalled on the
inner drum support 3, and the electromagnet is arranged
corresponding to the drain valve 23, so that the drain
valve 23 and the electromagnet are in the coaxial direc-
tion when the inner drum 1 rotates to the fixed drainage
position. And a magnet is mounted on the valve core 25
of the drain valve 23 or the whole valve core is composed
of magnet to provide an electromagnetic repulsion force
to the valve core 25 after the electromagnet is energized.
The valve core 25 is pushed to move towards the inside
oftheinnerdrum 1to openthedrain valve 23 fordrainage.
[0044] In the normal washing process of the washing
machine, the drain valve is closed, the inner drum rotates
normally, and the water in the inner drum washes clothes
normally instead of flowing out from the drain port. And
during the drainage process of the washing machine, the
inner drum rotates to the fixed drainage position, the elec-
tromagnet is energized to provide a repulsion force to
the valve core, so that the valve core moves towards the
inside of the inner drum against the elastic force of the
spring under the repulsion force, and the drain port of the
inner drum is open. The water in the inner drum flows
out from the open drain port, and the outflow water is
collected by the water collecting tank and then dis-
charged out of the washing machine through the drain
pipe, thus realizing the purpose of discharging the water
in the inner drum.
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Embodiment 3

[0045] In the present embodiment, in order to realize
the sealing atthe inner drum opening 101 when the wash-
ing machine runs, the following settings are made:

as shown in Fig. 1, a washing machine is provided. A
door cover 4 is installed on a housing 2 of the washing
machine, and the door cover 4 is rotatably connected
with aninnerdrum cover 8 through an elastic mechanism,
and after the door cover 4 is closed, the elastic mecha-
nism provides a locking elastic force to the inner drum
cover 8 to make the inner drum cover 8 be in sealing
contact with the inner drum opening 101, and make the
inner drum cover 8 rotate together with the inner drum
1, so as to realize the purpose of sealing the inner drum
1 after the inner drum cover 8 is fastened to the inner
drum opening 101 when the door cover 4 is closed.
[0046] In this way, the inner drum opening is sealed
by the inner drum cover tightly pressed by elastic force.
The inner drum cover is in sealing contact with the inner
drum opening and rotates together with the inner drum
opening in the washing process of the washing machine,
so that the purpose of dynamic sealing of the drum open-
ing when the inner drum rotates is realized, and the inner
drum can both rotate and contain water. Besides, the
inner drum does not have to be sleeved with an outer
drum, thus increasing the volume of the inner drum and
improving the washing capacity of the washing machine.
[0047] In the present embodiment, the door cover 4
and the inner drum cover 8 are coaxially arranged, and
the door cover 4 and the inner drum cover 8 are connect-
ed through the elastic mechanism, and the inner drum
cover 8 is pressed against the inner drum opening 101
under the action of the elastic mechanism in a com-
pressed state after the door cover 4 is closed.

[0048] Inthe presentembodiment, the inner drum cov-
er 8 is fixedly connected with the door cover 4, so that
the inner drum cover 8 moves together with the opening
and closing of the door cover 4, thereby realizing the
purpose that the inner drum cover 8 opens and closes
the inner drum opening 101. Meanwhile, the inner drum
cover 8 and the door cover 4 can relatively rotate around
the central axis, so that the inner drum cover 8 is her-
metically and fixedly connected with the inner drum 1 and
the inner drum cover 8 can rotate together with the inner
drum 1 after the washing machine is closed.

[0049] Preferably, in the present embodiment, in order
to increase the sealing performance between the inner
drum cover 8 and the inner drum opening 101 after the
inner drum cover 8 is closed, the inner drum cover 8 and
the inner drum opening 101 can be elastically clamped,
so that the inner drum cover and the inner drum opening
101 can be fixedly clamped after the door cover 4 is
closed, and the inner drum cover moves together with
the door cover 4 and is separated from the inner drum
opening 101 after the door cover 4 is opened. And clamp-
ing fixation at the position of sealing contact between the
inner drum cover 8 and the inner drum opening 101 is
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realized, so as to enhance the sealing performance of
the inner drum opening 101.

[0050] Inthe presentembodiment, a center ofthe inner
drum cover 8 is connected with a rotating shaft 12 ex-
tending to the outside of the inner drum in the axial di-
rection of the inner drum 1. The inner drum cover 8 can
rotate around the rotating shaft. One end of the rotating
shaft 12 is rotatably connected with the inner drum cover
8, and the other end of the rotating shaft 12 is connected
with the door cover 4 through an elastic mechanism; and
the elastic mechanism applies an elastic force to the inner
drum cover 8 to drive the inner drum cover 8 to move
towards the inner drum opening 101, so that the inner
drum cover 8 is fastened to the inner drum opening 101
in a sealing mode to realize the sealing of the inner drum
opening 101.

[0051] Inthe presentembodiment, a center of an outer
side of the inner drum cover 8 is provided with an instal-
lation groove 11 extending outwards. The rotating shaft
12 is mounted in the installation groove 1 by a bearing,
and the rotating shaft 12 extends in the axial direction of
the inner drum 1, so that the inner drum cover 8 can
relatively rotate around the rotating shaft 12. And the end
of the rotating shaft 12 is fixedly connected with the door
cover 4 by springs 9, so that the springs 9 are in a com-
pressed state after the door cover 4 is closed, and the
inner drum cover is in sealing contact with the inner drum
opening 101, and the inner drum cover 8 rotates around
the rotating shaft relative to the door cover 4. Preferably,
an insertion end of the rotating shaft 12 inserted into the
installation groove 11 of the inner drum cover 8 is pro-
vided with a protruding portion protruding outwards in the
radial direction for being engaged with the installation
groove 11 of the inner drum cover 8, and the rotating
shaft 12 and the inner drum cover 8 are fixed in the axial
direction.

[0052] Inthe present embodiment, in order to improve
the pressing force of the springs and the stability of the
inner drum cover after being fastened, the following set-
tings are made:

as shown in Figs. 1 and 2, the center of the outer side of
the inner drum cover 8 is provided with the installation
groove 11 extending outwards, the rotating shaft 12 is
mounted in the installation groove 1 by the bearing. The
rotating shaft 12 extends in the axial direction of the inner
drum 1, and the inner drum cover 8 can relatively rotate
around the rotating shaft 12. And an end of the rotating
shaft 12 is provided with a support plate 10 perpendicular
to the axis of the rotating shaft 12, and an outer periphery
of the support plate 10 is fixedly connected with the door
cover 4 through the plurality of springs 9.

[0053] In the present embodiment, a diameter of the
support plate 10 is greater than or equal to a diameter of
the inner drum opening 101, the support plate 10 is co-
axial with the inner drum 1. The springs 9 are arranged
on the outer periphery of the support plate 10 symmetri-
cally relative to the axis of the inner drum 1, and each
spring 9 is arranged in a direction parallel to the axis of
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the inner drum 1.

[0054] The inner drum cover is subjected to limiting
elastic force of different springs in a plurality of directions
by adding the support plate connected with the rotating
shaft between the door cover and the inner drum cover
of the washing machine, and connecting the support
plate to the door cover via a plurality of springs uniformly
distributed on the outer periphery of the support plate.
Thus, the inner drum cover can be stably in sealing con-
tact with the inner drum opening without deflection, thus
improving the sealing reliability at the inner drum opening
of the washing machine.

[0055] By connecting the inner drum cover with the
door cover through the rotating shaft provided with the
springs, the inner drum cover contacts with the inner
drum opening to compress the springs after the door cov-
eris closed. The springs provide an elastic force for the
inner drum cover to move towards the inner drum, and
the inner drum cover and the inner drum opening are
jointed in a sealed mode, thereby realizing the purposes
of limiting the inner drum cover and allowing the inner
drum cover and the inner drum opening to be in sealing
contact after the door cover is closed. Meanwhile, as the
inner drum cover and the rotating shaft can rotate rela-
tively, when the inner drum rotates under the driving of
the washing machine drive motor, the inner drum cover
can rotate together with the inner drum under the friction
force, so as to realize the purpose of sealing the inner
drum opening. In addition, as the front end of the inner
drum is connected with the door cover through the inner
drum cover, the rotating shaft, and the springs, the front
end of the inner drum can be elastically installed in the
housing in a vibrating manner, so that the front end of
the inner drum and the washing machine housing are
installed in a mutually supporting mode. Thus, the sup-
porting action point of the inner drum is improved, and
the stability of the inner drum in the operation process is
enhanced.

[0056] In the present embodiment, a water inlet pipe
17 is coaxially installed at the rotating shaft 12, one end
of the water inlet pipe 17 penetrates into the inner drum
1 through the inner drum cover 8, and the other end pen-
etrates therotating shaft 12 and is bent upwards to extend
to communicate with a waterinletstructure of the washing
machine, so that the inlet water of the washing machine
flows into the inner drum 1 through the center of the inner
drum opening 101. And the purpose of the water input
ofthe inner drum 1 from the center of the front inner drum
cover 8 is realized. Preferably, a water seal is arranged
at the position where the inner drum cover 8 and the
rotating shaft 12 are hinged together to ensure the tight-
ness of the inner drum 1.

[0057] Inthe present embodiment, the outer periphery
of the inner drum cover 8 is provided with an inclining
portion 15 inclined outward, and the inclining portion 15
is a tapered surface, and the diameter of which gradually
increases from the outer periphery of the inner drum 1
tothe door cover4. A circular of fixing portion 16 in jointing
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contact with the inclining portion 15 is arranged at the
inner drum opening 101. Preferably, an outer end of the
fixing portion 16 is provided with an outward bent chamfer
to guide the inner drum cover 8 to slide into the inner
drum opening 101, so that the fixing portion 16 and the
inclining portion 15 are correspondingly attached to re-
alize sealing.

[0058] More preferably, the outer periphery of the inner
drum cover 8 is provided with two sections of tapered
surfaces with different curvatures and gradually increas-
ing diameters towards the door cover 4. And both sides
of afirst tapered surface are respectively connected with
an outer periphery of the door cover 4 and one side of
the second tapered surface. The first tapered surface
corresponds to a horizontal bending surface of the inner
drum opening 101, the horizontal bending surface is a
cylindrical surface horizontally bent from the inner drum
opening 101 to the outside of the inner drum 1. An inner
diameter of the horizontal bending surface is equal to or
slightly smaller than a maximum diameter of the first ta-
pered surface. And an end of the horizontal bending sur-
face is gradually inclined outwards to form the fixing por-
tion 16 of tapered, and the second tapered surface forms
the inclining portion 15 and is in jointing contact with the
fixing portion 16.

[0059] In the present embodiment, a sealing pipe 14
of tubular is also arranged between the inner drum cover
8 and the door cover 4, which can expand and contract
in the radial direction. One end of the sealing pipe 14 is
hermetically connected with the outer periphery of the
inner drum cover 8, and the other end of the sealing pipe
14 is fixedly connected with the door cover 4, so that the
elastic mechanism is hermetically installed inside the
sealing pipe 14, and the inner drum cover 8 can move
relative to the door cover 4 along with the expansion and
contraction of the sealing pipe 14. And the sealing pipe
14 is made of bellows made of elastic rubber. Preferably,
the end of the sealing pipe 14 and the door cover 4 are
in sleeve connection in a manner of rotating relatively
around the axis of the inner drum 1, so that the sealing
pipe 14 does not rotate along when the door cover 4
rotates together with the inner drum 1.

Embodiment 4

[0060] In the present embodiment, in order to dis-
charge the water in the inner drum of the washing ma-
chine after clothes are removed, and to realize sealing
the inner drum and containing water and normal washing
in the working process of the washing machine, the fol-
lowing settings are made:

as shown in Fig. 1, a draining structure of a washing
machine is provided, the inner drum 1 is installed in the
housing 2, the inner drum 1 is a tapered drum with a
smaller diameter at one end and a larger diameter at the
other end, and a draining flow passage 36 is arranged
atalargerendoftheinnerdrum 1. One end of the draining
flow passage 36 communicates with the larger end of the
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inner drum 1, and the other end of the draining flow pas-
sage 36 penetrates out of the inner drum 1 through the
centerof the larger end and communicates with the wash-
ing machine drain pipe 31.

[0061] The embodiment of the disclosure also intro-
duces a draining method of the washing machine. The
inner drum rotates at a certain rotating speed, so that
washing water separated from clothes in the inner drum
flows to the larger end against the inner wall of the tapered
inner drum under the action of centrifugal force. And
when reaching the larger end of the inner drum, water
flows out via the center of the larger end of the inner drum
along the draining flow passages arranged at the larger
end, and flows out of the washing machine along the
drain pipe to realize the discharge of washing water in
the inner drum.

[0062] During the normal washing process of the drum
washing machine, the inner drum 1 generally rotates at
a low speed, and water in the inner drum 1 is not sub-
jected to too much centrifugal force, so that clothes and
water in the inner drum 1 will experience a beating wash-
ing effect along with the low-speed rotation of the inner
drum. In this way, the water in the inner drum 1 does not
converge towards the larger end and will not be dis-
charged out of the washing machine. However, during
the draining process of the drum washing machine, the
inner drum 1 rotates at a medium-high speed, and water
separated from the clothes in the inner drum 1 is sub-
jected to the rotation centrifugal force of the inner drum,
so that the water in the inner drum 1 converges towards
the larger end of the inner drum along the inner drum
wall, flows into the draining flow passages 36 arranged
at the larger end of the inner drum, and flows out of the
inner drum 1 through the center of the larger end of the
inner drum 1, and is discharged out of the washing ma-
chine through the drain pipe 31.

[0063] In this way, water in the inner drum is not sub-
jected to centrifugal force and does not converge towards
the larger end of the inner drum in the normal washing
state of the washing machine, and water in the inner drum
rotating at a high speed is subjected to centrifugal force
in the draining state of the washing machine, flows to-
wards the draining flow passages at the larger end of the
inner drum and is discharged. Thus, the water contained
in the inner drum does not flow out from the drain port
when the inner drum rotates normally, further, the effect
that during the rotating process of the inner drum, the
innerdrum is sealed, and during drainage, the drain valve
is opened to allow water separated from clothes in the
inner drum to be discharged normally is realized, and the
purpose of normal draining of the washing machine with
the inner drum having both a rotating function and a water
containing function is realized. Besides, the inner drum
does not have to be sleeved with an outer drum, thus
increasing the volume of the inner drum and improving
the washing capacity of the washing machine.

[0064] In the present embodiment, the front end of the
inner drum 1 is provided with the inner drum opening
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101, the rear end is provided with the inner drum bottom
10, and the inner drum opening 101 and the inner drum
bottom 102 are connected through the inner drum side
wall. The side wall of the inner drum is in a tapered shape,
and the diameter of which gradually increases from the
inner drum opening 101 towards the inner drum bottom
102, so as to form the tapered inner drum 1, and the
center of the inner drum bottom 102 is installed on the
inner drum support 3 via the rotating shaft. And the drain-
ing flow passage 36 is arranged on the inner side surface
of the inner drum bottom 101, one end of the draining
flow passage 36 is arranged at an intersection of the inner
drum bottom 101 and the side wall of the inner drum, the
other end of the draining flow passage penetrates out
through the center of the inner drum bottom 101 and
passes through a motor shaft along the axis, and the
penetrating end of the draining flow passage 36 commu-
nicates with the washing machine drain pipe 31.

[0065] In the presentembodiment, the inner drum bot-
tom 102 is provided with a plurality of draining flow pas-
sages 36, one ends of the draining flow passages 36 are
uniformly distributed on the outer periphery of the inner
drum bottom 102 at an equal interval angle and commu-
nicate with the inside of the inner drum 1, and the other
ends meet at the center of the inner drum bottom 102
and penetrate out of the center of the inner drum bottom
102 to communicate with the washing machine drain pipe
31.

[0066] In the present embodiment, one end of at least
one draining flow passage 36 is arranged in the middle
of the inner drum bottom 102 and communicates with the
inside of the inner drum 1, and the other end penetrates
out of the center of the inner drum bottom 102 and com-
municates with the washing machine drain pipe 31. Pref-
erably, the ends of the adjacent draining flow passages
36 are alternately arranged at the middle or outer periph-
ery of the inner drum bottom 102. By arranging the plu-
rality of draining flow passages which are uniformly dis-
tributed on the inner drum bottom with the ends respec-
tively arranged at the middle or outer periphery so as to
adsorb and discharge the water at each part of the inner
drum bottom, the draining efficiency in the inner drum is
improved.

[0067] In the present embodiment, each draining flow
passage 36 is composed of hollow convex ribs protruding
from an inner side surface of the inner drum bottom 102.
And during the rotation of the inner drum 1, the hollow
convex ribs lift and beat the water and clothes in the inner
drum 1 to wash the clothes, so that the inwardly protrud-
ing draining flow passages 36 have the auxiliary lifting
rib function thatis, lifting, beating and washing the clothes
in the inner drum 1.

[0068] In the present embodiment, the draining flow
passages 36 and/or the drain pipe 31 is provided with a
drain pump 33 to apply pressure to the water flowing to
the inner drum bottom 102 of the washing machine, so
as to discharge the water out of the washing machine
along the draining flow passages 36 and the drain pipe
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31; and the drain pump 33 does not work when the drum
washing machine is in a normal washing state and is
opened when the drum washing machine executes a
draining program, so as to control the water discharge
of the inner drum of the washing machine and provide a
water flow driving force.

Embodiment 5

[0069] The presentembodimentis based on the drain-
ing method of the washing machine described in Embod-
iment4, the inner drumrotates at a certain rotating speed,
so that washing water in the inner drum flows to the larger
end along the inner wall of the tapered inner drum under
the action of centrifugal force, and when reaching the
larger end of the inner drum, water flows out via the center
ofthe larger end of the inner drum along the draining flow
passages arranged at the larger end, and flows out of
the washing machine along the drain pipe to realize the
discharge of washing water in the inner drum.

[0070] In this way, water in the inner drum is not sub-
jected to centrifugal force and does not converge towards
the larger end of the inner drum in the normal washing
state of the washing machine, and waterin the inner drum
rotating at a high speed is subjected to centrifugal force
in the draining state of the washing machine, flows to-
wards the draining flow passages at the larger end of the
innerdrum and is discharged, so that the water contained
in the inner drum does not flow out from the drain port
when the inner drum rotates normally, further, the effect
that during the rotating process of the inner drum, the
innerdrum is sealed, and during drainage, the drain valve
is opened to allow water contained in the inner drum to
be discharged normally is realized, and the purpose of
normal draining of the washing machine with the inner
drum having both a rotating function and a water con-
taining function is realized.

[0071] In the present embodiment, the draining meth-
od of the washing machine comprises the following spe-
cific steps:

Step 1, the inner drum of the washing machine ro-
tating at a certain speed, and the water in the inner
drum flowing to the side wall of the inner drum under
the action of centrifugal force;

Step 2, under the action of the tapered inner drum,
the water adhering to the side wall of the inner drum
being guided by the side wall of the inner drum and
being affected by the centrifugal force in the rotating
process of the inner drum, so that the water in the
inner drum flowing to the inner drum bottom with a
larger diameter;

Step 3, the water reaching the inner drum bottom
flowing into the draining flow passages arranged on
the inner drum bottom, flowing out of the inner drum
from the center of the inner drum along the draining
flow passages, and then being discharged out of the
washing machine along the drain pipe.
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[0072] In the present embodiment, in the above-men-
tioned Step 3, the drain pump on the draining flow pas-
sages and/or the drain pipe starts to work to apply pres-
sure to the water flowing to the inner drum bottom, so
thatthe water flows along the draining flow passages and
the drain pipe and is discharged out of the washing ma-
chine. When the washing machine executes other pro-
grams, the drain pump on the draining flow passages
and/or the drain pipe does not work, so that the water in
the inner drum will not be adsorbed by the drain pump
to be discharged, the water in the inner drum is retained
and the clothes are normally washed.

[0073] Inthe present embodiment, during the draining
process of the washing machine, the inner drum rotates
at a medium-high speed, so that the water in the inner
drum adheres to the side wall of the inner drum under
the action of centrifugal force and flows to the larger end
of the inner drum.

[0074] The above descriptions are merely preferred
embodiments of the present disclosure, and are not in-
tended to limit the present disclosure in any form. Al-
though the present disclosure has been disclosed above
through the preferred embodiments, the embodiments
are not intended to limit the present disclosure. A person
skilled in the art can make some equivalent variations,
alterations or modifications to the above-disclosed tech-
nical content without departing from the scope of the tech-
nical solutions of the present disclosure to obtain equiv-
alent embodiments. Any simple alteration, equivalent
change or modification made to the above embodiments
according to the technical essence of the present disclo-
sure without departing from the content of the technical
solutions of the present disclosure shall fall within the
scope of the technical solutions of the present disclosure.

Claims

1. A draining structure of a washing machine, charac-
terized in that aninner drumis installed in a housing
of the washing machine, a drain port is arranged on
the inner drum, and a drain valve is installed at the
drain port,

a positioning and locking mechanism for rotating the
inner drum to a fixed drainage position and locking
the inner drum is provided on the washing machine,
and

an opening mechanism of a valve core for opening
the drain valve after the inner drum rotating to the
fixed drainage position is provided on the washing
machine, the drain valve is opened after the inner
drum rotating to the fixed drainage position to dis-
charge washing water in the inner drum.

2. The draining structure of the washing machine ac-
cording to claim 1, characterized in that the drain
port is arranged at a side wall of the inner drum, or
an outer periphery of a front end or a rear end of the
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inner drum; and

the inner drum is a tapered drum with a smaller di-
ameter at one end and a larger diameter at another
end, and the drain port is arranged at an outer pe-
riphery of the end with larger diameter of the inner
drum.

The draining structure of the washing machine ac-
cording to claim 2, characterized in that the rear
end of the inner drum is composed of an inner drum
bottom, an outer peripheral portion of the inner drum
bottom is provided with the drain port horizontally
penetrating the inner drum bottom, and the drain
valve is arranged in the drain port; and

the drain valve comprises the valve core covering
the drain port, and the valve core is connected with
the inner drum bottom via a limiting spring, to make
the valve core block the drain port from inside to out-
side under an action of the limiting spring.

The draining structure of the washing machine ac-
cording to claim 3, characterized in that the rear
end of the inner drum is installed on an inner drum
support, the inner drum support is installed in the
housing of the washing machine via a damping sus-
pension spring and/or a damping support rod, and
the opening mechanism of the valve core is installed
on the inner drum support.

The draining structure of the washing machine ac-
cordingto claim 4, characterized in that the opening
mechanism of valve core comprises a stepping mo-
tor installed on the inner drum support,

an output end of the stepping motor is fixedly and
coaxially connected with a rotating wheel, an outer
periphery of the rotating wheel is hinged to one end
of a connecting rod, and another end of the connect-
ing rod passes through a limiting hole formed in the
inner drum support and moves telescopically in a
direction of the drain valve to push the valve core to
move towards the inside of the inner drum to open
the drain valve for drainage.

The draining structure of the washing machine ac-
cordingto claim 4, characterized in that the opening
mechanism of the valve core comprises an electro-
magnet installed on the inner drum support, and the
electromagnet is arranged corresponding to the
drain valve;

the drain valve and the electromagnet are in a coaxial
direction when the inner drum rotates to the fixed
drainage position; the valve core of the drain valve
is provided with a magnet or the valve core is com-
posed entirely of the magnet, an electromagnetic re-
pulsion force is acted on the valve core after the elec-
tromagnet is energized, and the valve core is pushed
to move towards inside of the inner drum to open the
drain valve for drainage.
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The draining structure of the washing machine ac-
cording to any one of claims 1-6, characterized in
that a water collecting tank is correspondingly ar-
ranged outside the drain port of the inner drum, and
a bottom of the water collecting tank communicates
with a drain pipe of the washing machine, the water
collecting tank collects and discharges the water dis-
charged through the drain port of the inner drum.

The draining structure of the washing machine ac-
cording to claim 7, characterized in that when the
inner drum is at the fixed drainage position, the drain
port is at a lowest position of the inner drum, water
in the inner drum converges toward the drain port
and flows out through the drain port opened by the
drain valve.

The draining structure of the washing machine ac-
cording to claim 8, characterized in that the drain
port is disposed at an outer periphery of the inner
drum bottom; when the inner drum is at the fixed
drainage position, the drain port rotates to a position
directly under an axis of the inner drum; and

the water collecting tank comprises a groove under
the drain port, and a rear side wall of the groove
extends vertically upwards to a rear side of the drain
port and is spaced from the drain port to guide the
water flowing out of the drain port to fall into the water
collecting tank.

The draining structure of the washing machine ac-
cording to claim 9, characterized in that the water
collecting tank is installed on the inner drum support
of the washing machine, or is integrally formed with
the inner drum support of the washing machine, and
the opening mechanism of the valve core is installed
on the water collecting tank.



EP 3 617 384 A1

—___|

g | -y

55

31

i W)

Fig. 1

12



EP 3 617 384 A1

45

13



EP 3 617 384 A1

> .
-1
S
IS | R
. o \/\/
BN \\
‘\ et r
. =N N

14

|45



EP 3 617 384 A1

s}
]
g
v

S0
Fig. 4

06 245 20

: 27

Fig. S

15



10

15

20

25

30

35

40

45

50

55

EP 3 617 384 A1

International application No.

PCT/CN2018/084809

INTERNATIONAL SEARCH REPORT

A. CLASSIFICATION OF SUBJECT MATTER

DOGF 39/08 (2006.01) i
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

DO6F

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
CNABS; CNTXT; EPODOC; WPL: Wi, Ve, WeakM, W, AT, BKE, Fefe, vesim, verm, AT, Bk, bz
TR, MiKHE, TRRERE, RRTRE, VRAE, FoK, Heik, AR, Akt B, T8, F5K, W, K, EH, EW, #JE, B, K, E
£z, Bi5E, ik, drum, basket, cylinder, buffer, tumble, roller, airproof, obturat+, hole+, bore+, aperture+, finestra+, orifice+, water,

valve, switch, flex+, telescopic, up+, down+, drain+, discharg+, dewater+, water, watershoot, waterspout, brak+, stop+, lock+, locat+,

position+, orientation

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5152159 A (TOSHIBA K.K.) 06 October 1992 (06.10.1992), description, column 6, line 12 1-10
to column 15, line 68, and figures 1-18
X UP 042398 A (TOSHIBA CORP.) 07 January 1992 (07.01.1992), description, page 3, column 2, 1-10
line 15 to page 6, column 3, line 4, and figures 1-7
X UP 0461896 A (TOSHIBA CORP.) 27 February 1992 (27.02.1992), description, page 3, column 1-10
1, line 8 to page 5, column 4, line 2, and figures 1-5

X Further documents are listed in the continuation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A” document defining the general state of the art which is not
considered to be of particular relevance

“E” earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specified)

“0O” document referring to an oral disclosure, use, exhibition or
other means

“P” document published prior to the international filing date
but later than the priority date claimed

“T” later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

“X” document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to involve
an inventive step when the document is taken alone

“Y” document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such
documents, such combination being obvious to a person
skilled in the art

“&”document member of the same patent family

Date of the actual completion of the international search

Date of mailing of the international search report

Haidian District, Beijing 100088, China
[Facsimile No. (86-10) 62019451

18 July 2018 01 August 2018
[Name and mailing address of the ISA . )
State Intellectual Property Office of the P. R. China Authorized officer
No. 6, Xitucheng Road, Jimengiao ZHANG, Zhen

Telephone No. (86-10) 62084588

Form PCT/ISA /210 (second sheet) (July 2009)

16




10

15

20

25

30

35

40

45

50

55

EP 3 617 384 A1

INTERNATIONAL SEARCH REPORT

International application No.

PCT/CN2018/084809

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

March 2015 (25.03.2015), entire document

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X JP 03284294 A (TOSHIBA CORP.) 13 December 1991 (13.12.1991), description, column 8, 1-10
line 3 to column 21, line 7, and figures 1-9

X JP 03284285 A (TOSHIBA CORP.) 13 December 1991 (13.12.1991), description, column 7, 1-10
line 11 to column 36, line 14, and figures 1-13

X CN 105986429 A (QINGDAO HAIER WASHING MACHINE CORPORATION) 05 October 1-10
2016 (05.10.2016), description, paragraphs [0032]-[0059], and figures 1-6

X CN 204298645 U (QINGDAO HAIER WASHING MACHINE CORPORATION) 29 April 1-10
2015 (29.04.2015), description, paragraphs [0031]-[0052], and figures 1-10

A CN 103898708 A (HAIER GROUP CO., LTD. et al.) 02 July 2014 (02.07.2014), entire 1-10
document

A CN 104452184 A (HISENSE RONSHEN GUANGDONG REFRIGERATORS CO., LTD.) 25 1-10

Form PCT/ISA /210 (continuation of second sheet) (July 2009)

17




10

15

20

25

30

35

40

45

50

55

INTERNATIONAL SEARCH REPORT
Information on patent family members

EP 3 617 384 A1

International application No.

PCT/CN2018/084809
Patent I?ocumems refetred Publication Date Patent Family Publication Date
in the Report
US 5152159 A 06 October 1992 JP H03284295 A 13 December 1991
GB 9106178 DO 08 May 1991
GB 2242444 B 20 April 1994
GB 2242444 A 02 October 1991
KR 950002007 B1 08 March 1995
JP 042398 A 07 January 1992 None
JP 0461896 A 27 February 1992 None
JP 03284294 A 13 December 1991 None
JP 03284285 A 13 December 1991 None
CN 105986429 A 05 October 2016 WO 2016124037 Al 11 August 2016
EP 3255199 Al 13 December 2017
KR 20170107566 A 25 September 2017
JP 2018504225 A 15 February 2018
IN 201727029597 A 13 October 2017
CN 204298645 U 29 April 2015 None
CN 103898708 A 02 July 2014 CN 103898708 B 23 February 2018
CN 104452184 A 25 March 2015 None

Form PCT/ISA /210 (patent family annex) (July 2009)

18




	bibliography
	abstract
	description
	claims
	drawings
	search report

