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(54) LAUNDRY DEVICE

(57) The present invention relates to the technical
field of laundry; specifically provided is a laundry device,
which aims to solve the problems that existing laundry
devices have a complex structure when outside air is
used to dry an outer drum, which is not conducive to
simplified design of the product structure, and the air dry-
ing effect is limited and the air drying efficiency is ex-
tremely low. The laundry device of the present invention
comprises a drum assembly, a valve assembly, a fan,
and a ventilation pipeline, the ventilation pipeline directly
connecting the drum assembly with the outside, the valve
assembly comprising a blocking mechanism and a valve
housing having an air intake cavity and an air outlet cav-
ity, the air intake cavity and the air outlet cavity being
arranged independently of one another, an air inlet pipe-
line connecting the outside with the drum assembly being
connected to the air inlet cavity, an air outlet pipeline
connecting the outside with the drum assembly being
connected to the air outlet cavity, the fan being arranged
on the air intake pipeline, and the blocking mechanism

being arranged to be able to simultaneously block the air
intake pipeline and the air outlet pipeline. The present
invention can increase the discharge speed of moisture
and improve the air drying effect and air drying efficiency,
facilitating the overall structural layout of the product, and
reducing the complexity of the product design.
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Description

FIELD OF THE INVENTION

[0001] The present disclosure relates to the technical
field of clothing washing, and specifically provides a
washing apparatus.

BACKGROUND OF THE INVENTION

[0002] A washing apparatus is a clothing treatment ap-
paratus that can perform washing, rinsing, spinning
and/or drying operations on clothing. Some washing ap-
paratuses are further provided with functions such as air
washing, disinfection, sterilization and fragrance en-
hancement. There are many types of washing appara-
tuses, such as the most common drum washing ma-
chines, pulsator washing machines, and washing-drying
integrated machines.
[0003] Taking the drum washing machine as an exam-
ple, an existing drum washing machine includes an outer
cylinder and an inner cylinder. During washing, a certain
amount of water is first injected into the outer cylinder,
and then the inner cylinder drives the clothing to turn
over, achieving washing of the clothing. The drum wash-
ing machine is designed by imitating the principle of strik-
ing the clothing with a bar hammer. After the clothing is
washed, the outer cylinder and a window gasket con-
nected to the outer cylinder are both moist, that is, there
is residual water on an inner wall thereof. After long term
use, growth of bacteria is very likely to occur. In case of
only opening door glass to dry the outer cylinder and the
window gasket naturally, the effect would be very limited;
moreover, the window gasket includes a wrinkle part,
which is very unfavorable for the release of water vapor.
As the users operating the drum washing machine again,
the bacteria and dirt on the inner wall of the outer cylinder
and in the window gasket can easily cause a secondary
pollution to the clothing, seriously affecting the washing
effect and resulting in poor user experience. On the basis
of traditional drum washing machines, the washing-dry-
ing integrated machines have at least a drying system
added thereon, which enables the drum washing ma-
chines to have a drying function and some models to
further achieve air washing. However, although the dry-
ing system can dry the outer cylinder and the window
gasket by heating the residual water after the clothing is
washed, all the drying systems of the washing-drying in-
tegrated machines adopt an internal circulation mode,
which makes the water vapor still circulate between a
drying air duct and the outer cylinder. Moreover, dehu-
midification of the washing-drying integrated machine
mainly relies on a dehumidification device of the drying
system. Therefore, if the residual water in the outer cyl-
inder and the window gasket is to be further removed
after a drying program is completed, the drying system
has to remain in operation, which will seriously increase
energy consumption of the washing machine and is very

unfavorable for energy saving.
[0004] A drum washing machine is disclosed in the pat-
ent No. 201922216894.9, which includes an air inflow
pipeline and an air outflow pipeline with a fan. The air
inflow pipeline and the air outflow pipeline are both com-
municated with the outer cylinder, and flowing air can
enter the outer cylinder and air dry an inner surface of
the outer cylinder and an outer surface of the inner cyl-
inder. The flowing air is then discharged out of the body
of the drum washing machine through the air outflow
pipeline, that is, the interior of the outer cylinder is air
dried by the external air, thus preventing the generation
of dirt and growth of bacteria. However, this type of drum
washing machine cannot guarantee that external dirt
does not enter the drum washing machine, and it still has
certain safety hazards.
[0005] A vent structure and a washing machine are
disclosed in the patent No. 201810106076.0. The vent
structure includes a vent and a rotating body. The rotating
body is rotatably arranged at the vent, and the rotating
body is radially provided with a first connecting hole that
penetrates through the rotating body. When the rotating
body rotates, the first connecting hole can be communi-
cated with the vent or the rotating body can block the
vent, thereby selectively communicating the first con-
necting hole with the vent, thus achieving the purpose of
opening or closing the vent through the rotation of the
rotating body. The vent structure can be arranged on a
front panel of a housing of the washing machine, or also
arranged in a rear vent at the same time. However, when
the vent structure is only arranged on the front panel,
external dirt can easily enter the drum washing machine
from the rear vent. If the vent structure is also arranged
in the rear vent at the same time, it is necessary to close
the two vent structures respectively to achieve complete
blocking of the drum washing machine from the outside,
which is very unfavorable for the layout of the product
structure and seriously increases the complexity of prod-
uct design.
[0006] In addition to the above problems, the afore-
mentioned two patent documents also have the problems
of slow moisture discharge speed, limited air drying ef-
fect, and extremely low air drying efficiency.
[0007] Accordingly, there is a need for a new washing
apparatus in the art to solve the above problem.

SUMMARY OF THE INVENTION

[0008] The present disclosure aims to solve the above
technical problems, that is, to solve the problems in the
existing washing apparatuses that when external air is
used to air dry the outer cylinder, the complicated struc-
ture is not advantageous for a simplified design of product
structure, the air drying effect is limited, and the air drying
efficiency is extremely low.
[0009] The present disclosure provides a washing ap-
paratus, which includes a cylinder assembly, a valve as-
sembly, a fan and a ventilation pipeline; the ventilation
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pipeline directly communicates the cylinder assembly
with the outside, and the valve assembly includes a block-
ing mechanism, and a valve casing with an air inflow
chamber and an air outflow chamber that are arranged
independently from each other; the air inflow chamber is
communicated with an air inflow pipeline that communi-
cates the outside with the cylinder assembly, and the air
outflow chamber is communicated with an air outflow
pipeline that communicates the outside with the cylinder
assembly; the fan is arranged on the air inflow pipeline,
and the blocking mechanism is arranged to be capable
of blocking the air inflow pipeline and the air outflow pipe-
line simultaneously.
[0010] In a preferred technical solution of the washing
apparatus described above, the blocking mechanism in-
cludes a driving motor, a first blocking member, and a
second blocking member; an output shaft of the driving
motor is connected with the first blocking member and
the second blocking member simultaneously, the first
blocking member is arranged in the air inflow chamber,
and the second blocking member is arranged in the air
outflow chamber; the driving motor is capable of driving
the first blocking member and the second blocking mem-
ber to move simultaneously, so that the air inflow cham-
ber and the air outflow chamber are blocked.
[0011] In a preferred technical solution of the washing
apparatus described above, the driving motor is connect-
ed with a transmission shaft, the first blocking member
is a first blocking plate, and the second blocking member
is a second blocking plate; the first blocking plate and
the second blocking plate are both arranged on the trans-
mission shaft, and the driving motor can drive the trans-
mission shaft to rotate so that the first blocking plate and
the second blocking plate rotate simultaneously.
[0012] In a preferred technical solution of the washing
apparatus described above, the transmission shaft ex-
tendsfrom the outside through one side of the valve cas-
ing, the air outflow chamber and the air inflow chamber
in sequence, and the transmission shaft is rotatably ar-
ranged on a spacer plate that separates the air inflow
chamber from the air outflow chamber.
[0013] In a preferred technical solution of the washing
apparatus described above, the air inflow pipeline in-
cludes a first air inflow pipe and a second air inflow pipe,
and the fan is arranged on the first air inflow pipe; the
first air inflow pipe communicates an air inlet of the air
inflow chamber with the outside, and the second air inflow
pipe communicates an air outlet of the air inflow chamber
with the cylinder assembly; the air outflow pipeline in-
cludes a first air outflow pipe and a second air outflow
pipe, the first air outflow pipe communicates the cylinder
assembly with an air inlet of the air outflow chamber, and
the second air outflow pipe communicates an air outlet
of the air outflow chamber with the outside.
[0014] In a preferred technical solution of the washing
apparatus described above, a first opening communicat-
ed with the outside is arranged on a front panel of a cab-
inet of the washing apparatus, and a second opening

communicated with the outside is arranged on a rear pan-
el of the cabinet of the washing apparatus; the second
air outflow pipe is communicated with the first opening,
and the ventilation pipeline is communicated with the sec-
ond opening.
[0015] In a preferred technical solution of the washing
apparatus described above, a wind detection device is
arranged at the first opening and/or the second opening.
[0016] In a preferred technical solution of the washing
apparatus described above, an anti-foam overflow struc-
ture is arranged in the ventilation pipeline.
[0017] In a preferred technical solution of the washing
apparatus described above, the cylinder assembly in-
cludes an outer cylinder and a window gasket that are
connected, the air inflow pipeline is communicated with
the window gasket, and the air outflow pipeline and the
ventilation pipeline are both communicated with the outer
cylinder.
[0018] In a preferred technical solution of the washing
apparatus described above, the air outflow pipeline is
communicated with a front portion or a middle portion of
the outer cylinder, and the ventilation pipeline is commu-
nicated with a rear portion of the outer cylinder.
[0019] In case of adopting the above technical solu-
tions, by turning on the fan in the present disclosure after
the washing program of the washing apparatus is com-
pleted, the external air can enter the air inflow pipeline,
then enters the cylinder assembly to achieve air drying
of the interior of the cylinder assembly, and finally is dis-
charged from the air outflow pipeline and the ventilation
pipeline to increase the moisture discharge speed, im-
prove the air drying effect and air drying efficiency, and
avoid growth of bacteria inside the cylinder assembly due
to residual water. In addition, the blocking mechanism
can simultaneously block and separate the air inflow
pipeline and the air outflow pipeline; the structure is sim-
ple, which facilitates the overall structural layout of the
product, and reduces the complexity of product design.
[0020] Further, the driving motor can drive the first
blocking member to block the air inflow chamber, and at
the same time drive the second blocking member to block
the air outflow chamber, thereby achieving simultaneous
blocking of the air inflow pipeline and the air outflow pipe-
line. That is, the driving motor is used as a driving source
to achieve simultaneous blocking of the air inflow pipeline
and the air outflow pipeline. The overall structure is sim-
ple, which facilitates the overall structural layout of the
product, and reduces the complexity of product design.
[0021] Further, the driving motor can drive the trans-
mission shaft to rotate, thereby achieving the rotation of
the first blocking plate and the second blocking plate, and
further achieving simultaneous blocking of the air inflow
chamber and the air outflow chamber. With such an ar-
rangement, not only the air inflow pipeline and the air
outflow pipeline can be blocked simultaneously, but also
the space that the valve assembly needs to occupy can
be reduced as much as possible by means of rotational
driving, which is more advantageous for the layout design
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of the overall spatial structure of the washing apparatus;
moreover, the structure is simple and easy to manufac-
ture.
[0022] Further, the driving motor is located outside the
valve casing, allowing the transmission shaft to protrude
into the valve casing to drive the first blocking plate and
the second blocking plate to rotate. With such an arrange-
ment, a structural basis is provided for the installation of
the structure of the driving motor, and the arrangement
of the driving motor outside the valve casing will not affect
the flow of air; moreover, there is no safety hazard of the
driving motor being covered by humid air, further improv-
ing the safety of the washing apparatus.
[0023] Further, as to the outlet of the ventilation pipe-
line and the outlet of the air outflow pipeline, one of them
is arranged on the rear panel of the cabinet, and the other
of them is arranged on the front panel of the cabinet.
Such an arrangement is more advantageous for the lay-
out of the pipeline structure, avoids affecting the internal
arrangement of the washing apparatus due to excessive
concentration of pipelines, and prevents the size of the
cabinet of the washing apparatus from being too large.
[0024] Further, the wind detection device can detect
whether the air outflow pipeline and/or the ventilation
pipeline has wind coming out, so that it can be judged
whether the wind outflow of the washing apparatus is
normal, thereby facilitating users to know the wind out-
flow status, which is advantageous for the control of the
washing apparatus, and further improves the user expe-
rience.
[0025] Further, the anti-foam overflow structure can
prevent foam from overflowing out of the washing appa-
ratus from the ventilation pipeline, and avoid foam over-
flowing from the washing apparatus when washing the
clothing, which would otherwise lead to water accumu-
lation around the washing apparatus and affect the en-
vironment in the user’s home, thus further improving the
user experience.
[0026] Further, the air inflow pipeline is communicated
with the window gasket, and the air outflow pipeline and
the ventilation pipeline are both communicated with the
outer cylinder, allowing external air to enter from the win-
dow gasket so that the window gasket is air dried first,
and then the outer cylinder is air dried. Finally, humid air
is discharged through the air outflow pipeline and the
ventilation pipeline, allowing the outer cylinder and the
window gasket to be air dried simultaneously, avoiding
secondary pollution and avoiding affecting the user ex-
perience during secondary washing of the clothing by the
user.
[0027] Further, the air outflow pipeline is communicat-
ed with the front portion or the middle portion of the outer
cylinder, and the ventilation pipeline is communicated
with the rear portion of the outer cylinder, which not only
increases the moisture discharge speed, but also ena-
bles the external air to air dry the outer cylinder without
dead corners, further improving the drying effect and the
user experience.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] Preferred solutions of the present disclosure will
be described below with reference to the accompanying
drawings and in connection with a drum washing ma-
chine. In the drawings:

FIG. 1 is a schematic structural view of the drum
washing machine of the present disclosure;
FIG. 2 is a first schematic structural view of a valve
assembly and a fan of the drum washing machine
of the present disclosure;
FIG. 3 is a second schematic structural view of the
valve assembly and the fan of the drum washing ma-
chine of the present disclosure; and
FIG. 4 is a schematic structural view of an embodi-
ment of an anti-foam overflow structure of the drum
washing machine of the present disclosure.

DETAILED DESCRIPTION OF THE EMBODIMENT(S) 
OF THE INVENTION

[0029] First, it should be understood by those skilled
in the art that these embodiments are only used to explain
the technical principle of the present disclosure, and are
not intended to limit the scope of protection of the present
disclosure. For example, although the present disclosure
is described in connection with a drum washing machine,
the technical principle of the present disclosure is obvi-
ously also applicable to a washing-drying integrated ma-
chine, or a complex clothing treatment apparatus. Such
adjustments or changes to the application object do not
constitute limitations to the present disclosure, and
should all be defined within the scope of protection of the
present disclosure.
[0030] It should be noted that in the description of the
present disclosure, terms indicating directional or posi-
tional relationships, such as "middle", "upper", "lower",
"inner", "outer" and the like, are based on the directional
or positional relationships shown in the accompanying
drawings. They are only used for ease of description, and
do not indicate or imply that the device or element must
have a specific orientation, or be constructed or operated
in a specific orientation; therefore, they should not be
considered as limitations to the present disclosure. In
addition, terms "first", "second" and "third" are only used
for descriptive purpose, and should not be understood
as indicating or implying relative importance.
[0031] In addition, it should also be noted that in the
description of the present disclosure, unless otherwise
clearly specified and defined, terms "arrange", "install",
"connect" and "communicate" should be understood in
a broad sense; for example, the connection may be a
fixed connection, or may also be a detachable connec-
tion, or an integral connection; it may be a direct connec-
tion, or an indirect connection implemented through an
intermediate medium, or it may be internal communica-
tion between two elements. For those skilled in the art,
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the specific meaning of the above terms in the present
disclosure can be interpreted according to specific situ-
ations.
[0032] In view of the problems pointed out in the
"BACKGROUND OF THE INVENTION" that when exter-
nal air is used to air dry the outer cylinder in the existing
drum washing machines, the complicated structure is not
advantageous for a simplified design of product structure,
the air drying effect is limited, and the air drying efficiency
is extremely low, the present disclosure provides a drum
washing machine, aiming to increases the moisture dis-
charge speed, improve the air drying effect and the air
drying efficiency, facilitate the overall structural layout of
the product, and reduce the complexity of product design.
[0033] Specifically, as shown in FIG. 1, the drum wash-
ing machine of the present disclosure includes a cabinet
1 and a cylinder assembly arranged inside the cabinet
1. The cylinder assembly includes an inner cylinder 2, an
outer cylinder 3, and a window gasket 4. The inner cyl-
inder 2 is rotatably arranged in the outer cylinder 3, and
the window gasket 4 connects an opening of the outer
cylinder 3 with a clothing throw-in port of the cabinet 1.
The inner cylinder 2 can be directly driven to rotate by a
direct driving motor, and can also be driven to rotate by
a belt, which is driven by a motor. The outer cylinder 3
is configured to hold washing water, the inner cylinder 2
is configured to turn over the clothing, and the window
gasket 4 ensures the sealing between the outer cylinder
3 and the cabinet 1.
[0034] It should be noted that the conventional washing
programs of the drum washing machine include washing,
rinsing, spinning and draining processes. In some drum
washing machines, the spinning process may be omitted
from the washing programs. Such adjustments or chang-
es to the conventional washing programs of the drum
washing machine do not constitute limitations to the
present disclosure, and should all be defined within the
scope of protection of the present disclosure. A large
amount of foam will be generated during the washing
process due to the presence of detergent/washing pow-
der. Moreover, after the draining process is completed,
there will be residual water on both an inner surface of
the outer cylinder 3 and an inner surface of the window
gasket 4.
[0035] As shown in FIGS. 1 to 3, the drum washing
machine of the present disclosure further includes a ven-
tilation pipeline 5, a valve assembly and a fan 6. One end
of the ventilation pipeline 5 is communicated with the
cylinder assembly, and the other end of the ventilation
pipeline 5 is communicated with the outside. The valve
assembly includes a blocking mechanism, and a valve
casing 7 with an air inflow chamber 71 and an air outflow
chamber 72. The air inflow chamber 71 and the air outflow
chamber 72 are arranged independently from each other.
The air inflow chamber 71 is communicated with an air
inflow pipeline 8 that communicates the outside with the
cylinder assembly, and the air outflow chamber 72 is
communicated with an air outflow pipeline 9 that com-

municates the outside with the cylinder assembly. The
fan 6 is arranged on the air inflow pipeline 8, and the
blocking mechanism is arranged to be capable of simul-
taneously blocking the air inflow pipeline 8 and the air
outflow pipeline 9. The air inflow chamber 71 has an air
inlet 71a and an air outlet 71b, and the air outflow cham-
ber 72 also has an air inlet 72a and an air outlet 72b.
When the air inflow chamber 71 is communicated with
the air inflow pipeline 8 that communicates the outside
with the cylinder assembly, it is possible that the outside
is directly communicated with the air inlet 71a of the air
inflow chamber 71, and then the air outlet 71b of the air
inflow chamber 71 is communicated with the cylinder as-
sembly through the air inflow pipeline 8, or it is also pos-
sible that the air inflow pipeline 8 has two sections, one
of which communicates the outside with the air inlet 71a
of the air inflow chamber 71, and the other of which com-
municates the air outlet 71b of the air inflow chamber 71
with the cylinder assembly. Similarly, when the air outflow
chamber 72 is communicated with the air outflow pipeline
9 that communicates the outside with the cylinder as-
sembly, it is possible that the air outlet 72b of the air
outflow chamber 72 is directly communicated with the
outside, and then the cylinder assembly is communicated
with the air inlet 72a of the air outflow chamber 72 through
the air outflow pipeline 9, or it is also possible that the air
outflow pipeline 9 has two sections, one of which com-
municates the cylinder assembly with the air inlet 72a of
the air outflow chamber 72, and the other of which com-
municates the air outlet 72b of the air outflow chamber
72 with the outside. Preferably, the air inflow pipeline 8
is communicated with the window gasket 4, and the air
outflow pipeline 9 and the ventilation pipeline 5 are both
communicated with the outer cylinder 3. In practical ap-
plications, those skilled in the art can flexibly set the con-
nection position of the air inflow pipeline 8 with the win-
dow gasket 4, the connection position of the air outflow
pipeline 9 with the outer cylinder 3, and the connection
position of the ventilation pipeline 5 with the outer cylinder
3. Preferably, the air inflow pipeline 8 is communicated
with the top of the window gasket 4, and the air outflow
pipeline 9 and the ventilation pipeline 5 are also both
communicated with the top of the outer cylinder 3, so as
to prevent water from entering the pipeline during wash-
ing of the drum washing machine. More preferably, the
air outflow pipeline 9 is communicated with a front portion
or a middle portion of the outer cylinder 3, and the ven-
tilation pipeline 5 is communicated with a rear portion of
the outer cylinder 3. It should be noted that the front por-
tion, the middle portion and the rear portion of the outer
cylinder 3 can be divided based on an axial length of the
outer cylinder 3. For example, the first one-third of the
outer cylinder 3 is called the front portion of the outer
cylinder 3, the middle one-third of the outer cylinder 3 is
called the middle portion of the outer cylinder 3, and the
last one-third of the outer cylinder 3 is called the rear
portion of the outer cylinder 3. In a possible situation, with
continued reference to FIG. 1, the air inflow pipeline 8
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includes a first air inflow pipe and a second air inflow
pipe, the first air inflow pipe communicates the air inlet
71a of the air inflow chamber 71 with the outside, and
the second air inflow pipe communicates the air outlet
71b of the air inflow chamber 71 with the cylinder assem-
bly; the air outflow pipeline 9 includes a first air outflow
pipe and a second air outflow pipe, the first air outflow
pipe communicates the cylinder assembly with the air
inlet 72a of the air outflow chamber 72, and the second
air outflow pipe communicates the air outlet 72b of the
air outflow chamber 72 with the outside. After the washing
program of the drum washing machine is completed, a
controller of the drum washing machine can send a signal
to the fan 6 to turn on the fan 6. The fan 6 rotates to allow
air to enter the cylinder assembly through the first air
inflow pipe, the air inflow chamber 71 and the second air
inflow pipe in sequence, achieving air drying of the cyl-
inder assembly. Then, a part of the humid air is dis-
charged through the first air outflow pipe, the air outflow
chamber 72 and the second air outflow pipe in sequence,
and another part of the humid air is discharged through
the ventilation pipeline 5, so that the humid air is dis-
charged to the outside.
[0036] In the above, the ventilation pipeline 5 is pref-
erably provided therein with an anti-foam overflow struc-
ture. It should be noted that the anti-foam overflow struc-
ture needs to allow air to flow when air drying the cylinder
assembly. In a possible situation, the anti-foam overflow
structure may be a combination of a rotatable pipe sec-
tion, a one-way valve and a rotating motor. The rotatable
pipe section can be a part of the ventilation pipeline 5, or
a pipe section separately connected at an inlet or outlet
of the ventilation pipeline 5. The rotatable pipe section is
connected with an output shaft of the rotating motor and
is arranged to be rotatable through the rotating motor,
that is, both ends of the rotatable pipe section are each
provided with a pipe opening, i.e., a first pipe opening
and a second pipe opening respectively. The one-way
valve is provided in the rotatable pipe section. When the
rotating motor drives the rotatable pipe section to rotate,
the first pipe opening and the second pipe opening can
be normally or reversely connected to the ventilation
pipeline 5. For example, when the rotatable pipe section
is normally connected to the ventilation pipeline 5, the
first pipe opening is a windward opening, the second pipe
opening is a leeward opening, and the one-way valve
allows air to flow from the windward opening to the lee-
ward opening. When the rotatable pipe section is re-
versely connected to the ventilation pipeline 5, the sec-
ond pipe opening is a windward opening, and the first
pipe opening is a leeward opening; at this time, the one-
way valve is reversed to prevent air from flowing from
the windward opening to the leeward opening. With such
an arrangement, when the drum washing machine exe-
cutes the washing program, such as washing and rinsing,
the rotatable pipe section can be reversely connected to
the ventilation pipeline 5, so as to prevent foam from over-
flowing; and when the drum washing machine executes

the ventilation program, the rotatable pipe section can
be normally connected to the ventilation pipeline 5, al-
lowing air to be discharged to achieve dehumidification
inside the cylinder assembly. Moreover, when using the
air outflow pipeline 9 separately to dehumidify the cylin-
der assembly, the rotatable pipe section can also be re-
versely connected to the ventilation pipeline 5 to prevent
the air in the ventilation pipeline 5 from flowing out. In
another possible situation, as shown in FIG. 4, the anti-
foam overflow structure includes a chamber structure 20,
a door 30, a first permanent magnet 40 and a second
permanent magnet 50. The chamber structure 20 is ar-
ranged inside the ventilation pipeline 5, and a side of the
chamber structure 20 that faces the door 30 is formed
with a notch 20a. The door 30 is rotationally arranged in
the ventilation pipeline 5, and a protruding end of the door
30 can cooperate with the notch 20a to close/open the
ventilation pipeline 5. The first permanent magnet 40 is
arranged on the door 30, and the second permanent
magnet 50 is arranged on an upstream side of the door
30 in an air flow direction of the ventilation pipeline 5.
The magnetic properties of the first permanent magnet
40 and the second permanent magnet 50 are opposite
to each other. When the fan 6 rotates within a preset
rotational speed range, the air flow generated by the fan
6 can overcome an attraction force between the first per-
manent magnet 40 and the second permanent magnet
50 to keep the protruding end of the door 30 between a
windward end 20b and a leeward end 20c of the notch
20a, so that part of the air in the outer cylinder 3 is dis-
charged to the outside through the ventilation pipeline 5.
When the drum washing machine executes the washing
program and the foam enters the ventilation pipeline 5,
the door 30 overcomes the attraction force between the
first permanent magnet 40 and the second permanent
magnet 50 when pushed by the foam, and maintains at
the leeward end 20c of the notch 20a to close the venti-
lation pipeline 5, so as to prevent the foam from over-
flowing. The door 30 can be connected to an inner wall
of the ventilation pipeline 5 or to an installation structure
of the ventilation pipeline 5 through a rotating shaft.
Those skilled in the art can flexibly set the way in which
the door 30 is rotationally arranged in the ventilation pipe-
line 5 in practical applications. In the direction of incoming
air flow, the second permanent magnet 50 is located on
the upstream side of the door 30, so that when the fan 6
stops operating, the second permanent magnet 50 at-
tracts the first permanent magnet 40 to maintain the door
30 in the closed position (i.e., the door 30 is located at
the position of the windward end 20b of the notch 20a),
thereby closing the ventilation pipeline 5 and forming a
barrier from the outside to prevent external dust from
entering. When the fan 6 rotates within the preset rota-
tional speed range, the attraction force of the second
permanent magnet 50 to the first permanent magnet 40
can be overcome to enable the door 30 to rotate and the
protruding end of the door 30 to be maintained between
the windward end 20b and the leeward end 20c of the
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notch 20a so that the ventilation pipeline 5 is clear, al-
lowing part of the air in the outer cylinder 3 to be dis-
charged to the outside through the ventilation pipeline 5.
When the drum washing machine executes the washing
program, the force generated by the foam is very large,
which will push the door 30 at the position of the leeward
end 20c of the notch 20a, thus ensuring that the door 30
closes the ventilation pipeline 5 and preventing the foam
from overflowing. It should be noted that the preset rota-
tional speed range can be flexibly set based on the mag-
nitude of the attraction force between the first permanent
magnet 40 and the second permanent magnet 50, and
the rotational speed of the fan 6 can control the wind
force, which in turn controls a rotational angle of the door
30, i.e., the opening angle, thereby controlling the air flow
rate. Preferably, the preset rotational speed range is a
range between two values (that is, the preset rotational
speed range has a lower limit value and an upper limit
value), and the preset rotational speed range can be be-
tween 500rpm and 800rpm. When the rotational speed
of the fan 6 is below 500rpm, the wind force of the fan 6
is not able to open the door 30. When the rotational speed
of the fan 6 reaches and exceeds 500rpm, the wind force
of the fan 6 can overcome the attraction force between
the first permanent magnet 40 and the second permanent
magnet 50 so that the door 30 is opened and maintained
between the windward end 20b and the leeward end 20c
of the notch 20a. When the rotational speed of the fan 6
exceeds 800rpm, the wind force will push the door 30
against the leeward end 20c of the notch 20a. Therefore,
the setting of this range can ensure that the door 30 will
make the ventilation pipeline 5 clear. Of course, the pre-
set rotational speed range described above is only illus-
trative, and it can also be another range. Those skilled
in the art can flexibly set the preset rotational speed range
in practical applications based on specific application sit-
uations. In other examples, the anti-foam overflow struc-
ture can also be another structure, which can be flexibly
set by those skilled in the art.
[0037] In the above, the fan 6 is preferably arranged
on the first air inflow pipe, so that air can be drawn in
from the first air inflow pipe immediately after the fan 6
is turned on. The foam generated in the washing process
of the drum washing machine will also be blocked in the
air inflow chamber 71, so that the operation of the fan 6
will not be affected. A first opening communicated with
the outside is arranged on a front panel of the cabinet 1,
and a second opening communicated with the outside is
arranged on a rear panel of the cabinet 1. The second
air outflow pipe is communicated with the first opening,
and the ventilation pipeline 5 is communicated with the
second opening. Alternatively, it is also possible that the
second air outflow pipe is communicated with the second
opening, and the ventilation pipeline 5 is communicated
with the first opening. Moreover, a third opening is pref-
erably arranged on the rear panel of the cabinet 1, and
the first air inflow pipe is communicated with the third
opening. An air filtration device can be arranged at the

position of the third opening, and the air filtration device
can block dust from entering the fan 6, the outer cylinder
3 and the window gasket 4. The air filtration device may
be of a structure of multi layers of equal-efficiency filter
screens, or a structure of a combination of primary-effi-
ciency filter screen, medium-efficiency filter screen and
high-efficiency filter screen, or another filtration structure,
which can be flexibly set by those skilled in the art in
practical applications.
[0038] Further, a wind detection device is provided at
the first opening and/or the second opening, and the wind
detection device can be a flow sensor or another device
capable of detecting wind outflow. Through the wind de-
tection device, it can be judged whether the drum wash-
ing machine is executing the ventilation program normal-
ly. Preferably, each of the first opening and the second
opening is provided with a wind detection device, so that
when one of the wind detection devices fails, the other
can still work, thus ensuring that the detection can always
be carried out. More preferably, humidity sensors are ar-
ranged at both the first opening and the second opening.
For example, a first humidity sensor is arranged at the
first opening, and a second humidity sensor is arranged
at the second opening. The first humidity sensor and the
second humidity sensor can detect the wind humidity of
the air outflow pipeline 9 and the wind humidity of the
ventilation pipeline 5 respectively. When the humidities
of the two are substantially the same, or the difference
between the two is within a set range or smaller than a
set humidity value, it indicates that both the ventilation
pipeline 5 and the air outflow pipeline 9 are normally hav-
ing wind coming out. Of course, an ambient humidity sen-
sor in communication with the controller of the drum
washing machine (such as through WiFi, Bluetooth com-
munication, etc.) can also be arranged in the room. By
comparing the ambient humidity detected by the ambient
humidity sensor with the humidity detected by the first
humidity sensor or the second humidity sensor, if the
difference between the humidity detected by the ambient
humidity sensor and the humidity detected by the first
humidity sensor or the second humidity sensor is smaller
than a preset humidity value (which can bea relative hu-
midity value of 5%), it indicates that the wind humidity is
roughly consistent with or close to the ambient humidity,
and the drum washing machine can stop executing the
ventilation program.
[0039] Preferably, as shown in FIGS. 2 and 3, the
blocking mechanism includes a driving motor 10, a first
blocking member 11, and a second blocking member 12;
an output shaft of the driving motor 10 is connected with
the first blocking member 11 and the second blocking
member 12 simultaneously, the first blocking member 11
is arranged in the air inflow chamber 71, and the second
blocking member 12 is arranged in the air outflow cham-
ber 72; the driving motor 10 is capable of driving the first
blocking member 11 and the second blocking member
12 to move simultaneously, so that the air inflow chamber
71 and the air outflow chamber 72 are blocked. The driv-
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ing motor 10 can be a rotating motor that eventually out-
puts a rotational force, or a linear motor that eventually
outputs a linear driving force. For example, in a preferred
situation, the driving motor 10 is connected with the trans-
mission shaft, the first blocking member 11 is a first block-
ing plate, and the second blocking member 12 is a second
blocking plate. The first blocking plate and the second
blocking plate are both arranged on the transmission
shaft, and the driving motor 10 can drive the transmission
shaft to rotate so that the first blocking plate and the sec-
ond blocking plate rotate simultaneously. That is, the driv-
ing motor 10 is a rotating motor, and the driving motor
10 can drive the transmission shaft to rotate. The trans-
mission shaft drives the first blocking plate and the sec-
ond blocking plate to rotate simultaneously. The air inlet
71a and the air outlet 71b of the air inflow chamber 71
can be located on opposite sides of the air inflow chamber
71 respectively, or on adjacent sides of the air inflow
chamber 71 respectively. Similarly, the air inlet 72a and
the air outlet 72b of the air outflow chamber 72 can be
located on opposite sides of the air outflow chamber 72
respectively, or on adjacent sides of the air outflow cham-
ber 72 respectively. According to the respective arrange-
ment positions of the air inlet and the air outlet of the air
inflow chamber 71 as well as the air inlet and the air outlet
of the air outflow chamber 72, the ways of blocking the
first blocking plate and the second blocking plate can be
flexibly set respectively. In a preferred situation, as
shown in FIGS. 2 and 3, the air outlet 71b of the air inflow
chamber 71 and the air inlet 72a of the air outflow cham-
ber 72 are located on the same side of the valve casing
7, that is, the air outlet 71b of the air inflow chamber 71
is located on the same side as the air inlet 72a of the air
outflow chamber 72. The driving motor 10 drives the
transmission shaft to rotate so that the first blocking plate
can cover the air outlet 71b of the air inflow chamber 71,
thereby achieving the blocking of the air inflow pipeline
8, and at the same time, the second blocking plate can
cover the air inlet 72a of the air outflow chamber 72, there-
by achieving the blocking of the air outflow pipeline 9.
Moreover, since it is the air outlet 71b of the air inflow
chamber 71 and the air inlet 72a of the air outflow cham-
ber 72 that are covered respectively, even if foam is gen-
erated in the washing process of the drum washing ma-
chine, it will not enter the air inflow chamber 71 and the
air outflow chamber 72. Moreover, it is further preferred
that one side of the first blocking plate that faces the air
outlet 71b of the air inflow chamber 71 and one side of
the second blocking plate that faces the air inlet 72a of
the air outflow chamber 72 are each provided with a seal-
ing gasket, so that sealing can be achieved when the first
blocking plate covers the air outlet 71b of the air inflow
chamber 71, and sealing can also be achieved when the
second blocking plate covers the air inlet 72a of the air
outflow chamber 72. In other examples, the sealing gas-
ket on the first blocking plate can be replaced with a seal-
ing ring that can correspond to the shape of the air outlet
71b of the air inflow chamber 71, and the sealing gasket

on the second blocking plate can be replaced with a seal-
ing ring that can correspond to the shape of the air inlet
72a of the air outflow chamber 72.
[0040] Preferably, as shown in FIG. 2, the transmission
shaft extends from the outside through one side of the
valve casing 7, the air outflow chamber 72 and the air
inflow chamber 71 in sequence, and the transmission
shaft is rotatably arranged on a spacer plate that sepa-
rates the air inflow chamber 71 from the air outflow cham-
ber 72. In a possible situation, a first through hole is
formed on one side of the valve casing 7 that forms the
air outflow chamber 72, a second through hole is formed
on the spacer plate, and the transmission shaft passes
through the first through hole and the second through
hole in sequence. The part of the transmission shaft that
is located between the first through hole and the second
through hole (i.e., the part inside the air outflow chamber
72) is connected with the second blocking plate, and the
part of the transmission shaft that protrudes out of the
second through hole (i.e., the part inside the air inflow
chamber 71) is connected with the first blocking plate. In
addition, the transmission shaft can be connected with
an edge of the first blocking plate and also connected
with an edge of the second blocking plate, so that the
rotation of the transmission shaft can achieve synchro-
nous swinging of the first blocking plate and the second
blocking plate. Moreover, a third through hole can also
be provided on a side of the valve casing 7 opposite to
the side on which the first through hole is provided, and
the protruding end of the transmission shaft can be lo-
cated in the third through hole. With such an arrange-
ment, the transmission shaft can be supported by the
first through hole, the second through hole and the third
through hole altogether, thus improving the stability of
the support. The driving motor 10 is located outside the
valve casing 7, and it can be connected with the cabinet
1 of the drum washing machine through an installation
bracket, or it can be directly welded to the cabinet 1 of
the drum washing machine. In other examples, it is also
possible that the transmission shaft extends from the out-
side through one side of the valve casing 7, the air inflow
chamber 71 and the air outflow chamber 72.
[0041] Alternatively, the driving motor 10 is a linear mo-
tor, the first blocking member 11 is a first blocking plate,
and the second blocking member 12 is a second blocking
plate. A first slot communicated with the air inflow cham-
ber 71 and a second slot communicated with the air out-
flow chamber 72 are respectively formed on the same
side of the valve casing 7. The first blocking plate is in-
serted into and matched with the first slot, and the second
blocking plate is inserted into and matched with the sec-
ond slot. The linear motor can drive the first blocking plate
and the second blocking plate to move linearly and syn-
chronously. When it is necessary to block the air inflow
chamber 71 and the air outflow chamber 72, the linear
motor drives the first blocking plate to be inserted into
the air inflow chamber 71 from the first slot so that the
first blocking plate blocks the air inlet 71a of the air inflow
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chamber 71 from the air outlet 71b of the air inflow cham-
ber 71, and at the same time, the linear motor drives the
second blocking plate to be inserted into the air outflow
chamber 72 from the second slot so that the second
blocking plate blocks the air inlet 72a of the air outflow
chamber 72 from the air outlet 72b of the air outflow cham-
ber 72. In the above, the linear motor can also be replaced
with a structure such as a hydraulic cylinder or a pneu-
matic cylinder.
[0042] In a preferred situation, a third humidity sensor
is provided on the outer cylinder 3, and a detection end
of the third humidity sensor is located inside the outer
cylinder 3 to detect the humidity in the outer cylinder 3.
After the drum washing machine finishes washing, the
third humidity sensor detects the humidity in the outer
cylinder 3. When the humidity is larger than a set humidity
threshold (e.g., a relative humidity of 100%), it indicates
that the interior of the outer cylinder 3 is very humid, and
the controller of the drum washing machine can control
the drum washing machine to send a prompt to start fresh
air or automatically start the fresh air function, so as to
air dry the cylinder assembly through external air. The
prompt to start fresh air can be a buzzing prompt, or the
drum washing machine can communicate and interact
with a mobile terminal of the user (such as a mobile
phone, a tablet or a smart bracelet) to send prompt in-
formation to the mobile terminal of the user. The user
can query the prompt information in the APP. Alterna-
tively, the third humidity sensor can also be arranged on
the window gasket 4, and the detection end of the third
humidity sensor is located inside the window gasket 4 to
detect the humidity in the window gasket 4. The third
humidity sensor can also be replaced with an odor sen-
sor. The odor sensor can detect the odor in the cylinder
assembly, and the controller can judge whether it is a
peculiar smell based on the detected odor. If the odor is
a peculiar smell, the controller of the drum washing ma-
chine can control the drum washing machine to send a
prompt to start fresh air or automatically start the fresh
air function.
[0043] Hitherto, the technical solutions of the present
disclosure have been described in connection with the
preferred embodiments shown in the accompanying
drawings, but it is easily understood by those skilled in
the art that the scope of protection of the present disclo-
sure is obviously not limited to these specific embodi-
ments. Without departing from the principles of the
present disclosure, those skilled in the art can make
equivalent changes or replacements to relevant technical
features, and all the technical solutions after these
changes or replacements will fall within the scope of pro-
tection of the present disclosure.

Claims

1. A washing apparatus, comprising a cylinder assem-
bly, a valve assembly, a fan and a ventilation pipe-

line; wherein the ventilation pipeline directly commu-
nicates the cylinder assembly with the outside, and
the valve assembly comprises a blocking mecha-
nism, and a valve casing with an air inflow chamber
and an air outflow chamber that are arranged inde-
pendently from each other; the air inflow chamber is
communicated with an air inflow pipeline that com-
municates the outside with the cylinder assembly,
and the air outflow chamber is communicated with
an air outflow pipeline that communicates the outside
with the cylinder assembly; the fan is arranged on
the air inflow pipeline, and the blocking mechanism
is arranged to be capable of blocking the air inflow
pipeline and the air outflow pipeline simultaneously.

2. The washing apparatus according to claim 1, where-
in the blocking mechanism comprises a driving mo-
tor, a first blocking member, and a second blocking
member; an output shaft of the driving motor is con-
nected with the first blocking member and the second
blocking member simultaneously, the first blocking
member is arranged in the air inflow chamber, and
the second blocking member is arranged in the air
outflow chamber; the driving motor is capable of driv-
ing the first blocking member and the second block-
ing member to move simultaneously, so that the air
inflow chamber and the air outflow chamber are
blocked.

3. The washing apparatus according to claim 2, where-
in the driving motor is connected with a transmission
shaft, the first blocking member is a first blocking
plate, and the second blocking member is a second
blocking plate; the first blocking plate and the second
blocking plate are both arranged on the transmission
shaft, and the driving motor can drive the transmis-
sion shaft to rotate so that the first blocking plate and
the second blocking plate rotate simultaneously.

4. The washing apparatus according to claim 3, where-
in the transmission shaft extends from the outside
through one side of the valve casing, the air outflow
chamber and the air inflow chamber in sequence,
and the transmission shaft is rotatably arranged on
a spacer plate that separates the air inflow chamber
from the air outflow chamber.

5. The washing apparatus according to claim 1, where-
in the air inflow pipeline comprises a first air inflow
pipe and a second air inflow pipe, and the fan is ar-
ranged on the first air inflow pipe; the first air inflow
pipe communicates an air inlet of the air inflow cham-
ber with the outside, and the second air inflow pipe
communicates an air outlet of the air inflow chamber
with the cylinder assembly; the air outflow pipeline
comprises a first air outflow pipe and a second air
outflow pipe, the first air outflow pipe communicates
the cylinder assembly with an air inlet of the air out-
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flow chamber, and the second air outflow pipe com-
municates an air outlet of the air outflow chamber
with the outside.

6. The washing apparatus according to claim 5, where-
in a first opening communicated with the outside is
arranged on a front panel of a cabinet of the washing
apparatus, and a second opening communicated
with the outside is arranged on a rear panel of the
cabinet of the washing apparatus; the second air out-
flow pipe is communicated with the first opening, and
the ventilation pipeline is communicated with the
second opening.

7. The washing apparatus according to claim 6, where-
in a wind detection device is arranged at the first
opening and/or the second opening.

8. The washing apparatus according to claim 1, where-
in an anti-foam overflow structure is arranged in the
ventilation pipeline.

9. The washing apparatus according to any one of
claims 1 to 8, wherein the cylinder assembly com-
prises an outer cylinder and a window gasket that
are connected, the air inflow pipeline is communi-
cated with the window gasket, and the air outflow
pipeline and the ventilation pipeline are both com-
municated with the outer cylinder.

10. The washing apparatus according to claim 9, where-
in the air outflow pipeline is communicated with a
front portion or a middle portion of the outer cylinder,
and the ventilation pipeline is communicated with a
rear portion of the outer cylinder.
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