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(54) DUST BOX, DUST BOX ASSEMBLY AND CLEANING DEVICE

(67)  The present disclosure refers to a dust box, a
dust box assembly and a cleaning device, wherein the
dust box assembly includes a dust box and at least two
fans. The dust box is formed with a holding cavity, a dust
suction port and at least two air outlets, the dust suction
port is connected to the holding cavity, the at least two

air outlets are connected to the holding cavity. At least

two fans are provided corresponding to at least two air
outlets for creating an airflow that passes through the
dust suction port, the holding chamber and the air outlet
in sequence. (Fig. 1)
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Description

[0001] This application relates to the technical field of
a dust box, a dust box assembly, and a cleaning device.

Background

[0002] With the improvement of people’s living stand-
ards and the rapid development of intelligent equipment
technology, intelligent cleaning equipment such as
sweeping robots, dusters, vacuum cleaners, etc. are
widely welcomed. The Internet of Things technology
makes everything connected, and makes the market for
intelligent cleaning equipment even broader.

[0003] The cleaning efficiency and effectiveness of the
current smart cleaning equipment needs to be improved.

Summary

[0004] The technical problem solved by the current ap-
plication is to provide a dust box, a dust box assembly
and a cleaning device, which can effectively improve the
cleaning efficiency and effectiveness.

[0005] The present application provides a dust box as-
sembly including a dust box and at least two fans. The
dust box is formed with a holding cavity, a dust suction
port and at least two air outlets, the dust suction port is
connected to the holding cavity, the atleasttwo air outlets
are connected to the holding cavity. The atleast two fans
are provided corresponding to the at least two air outlets
for extracting air through the air outlets to form an airflow
that passes through the dust suction port, the holding
cavity and the air outlet in sequence.

[0006] The present application further provides a dust
box with a holding cavity, a dust suction port and at least
two air outlets, the dust suction port is connected to the
holding cavity, and at least two air outlets are connected
to the holding cavity. Each air outlet is connected to a
fan, so that the fan extracts air through the air outlet, thus
forming an airflow through the dust suction port, the hold-
ing cavity and the air outlet in turn.

[0007] The present application further provides a
cleaning device including a device body and the above
mentioned dust box assembly provided in the device
body.

[0008] Compared with the prior art, the beneficial effect
of the present application is: by setting at least two fans
corresponding to at least two air outlets, each fan con-
nects to the air outlet for air extraction and forms two air
ducts inside the dust box, so that two air streams can
work together to enhance the suction power, thus the air
in the holding cavity can be removed more quickly, and
the suction port can generate a stronger suction to suck
in garbage. Compared to cleaning device with a single
fan and a single duct, this embodiment can suckin debris
with larger size, garbage with heavier mass, and can ef-
fectively improve the cleaning effect of cleaning device.
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Detailed descriptions of drawings

[0009]
Fig. 1 is a schematic diagram of the structure of the
dust box assembly of an embodiment of the
present application.

is an exploded diagram of the structure of the
dust box assembly of an embodiment of the
present application.

is a cross-sectional diagram along A-A direc-
tion of the dust box assembly of an embodi-
ment of the present application.

is another exploded diagram of the structure
of the dust box assembly of an embodiment
of the present application.

is an exploded diagram of another structure
of the dust box assembly of an embodiment
of the present application.

is an schematic diagram of part of another
structure of the dust box assembly of an em-
bodiment of the present application.

is an exploded diagram of a third structure of
the dust box assembly of an embodiment of
the present application.

is another exploded diagram of the third struc-
ture of the dust box assembly of an embodi-
ment of the present application.

is an schematic diagram of part of the third
structure of the dust box assembly of an em-
bodiment of the present application.

is a schematic diagram of a position of a con-
necting hole in the third structure of the dust
box assembly of an embodiment of the
present application.

is another schematic diagram of the position
of the connecting hole in the third structure of
the dust box assembly of an embodiment of
the present application.

is a schematic diagram of a connector of the
dust box assembly of an embodiment of the
present application.

is another schematic diagram of a connector
of the dust box assembly of an embodiment
of the present application.

is a schematic diagram of the structure of a
cleaning device of an embodiment of the
present application.

Fig. 2

Fig. 3

Fig. 4

Fig. 5

Fig. 6

Fig. 7

Fig. 8

Fig. 9

Fig. 10

Fig.11

Fig. 12

Fig. 13

Fig. 14

Detailed description of embodiments

[0010] The technical solutions in the embodiments of
this application will be clearly and completely described
below in conjunction with the accompanying drawings in
the embodiments of this application, and it is clear that
the embodiments described are only some of the em-
bodiments of this application and not all of them. Based
on the embodiments of this application described in this
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application, all other embodiments obtained by a person
skilled in the art without creative labor shall fall within the
scope of protection of this application.

[0011] The inventors discovered after a long period of
research that cleaning devices such as vacuum cleaners
or floor sweepers rely on negative pressure to suck up
debris, garbage, dust, etc. To obtain stronger negative
pressure and suction, the most common practice in the
industry is to increase the volume of the fan or the fan
speed, but increasing volume will significantly increase
noise, and increasing the fan speed will decrease the life
of the fan, while the obtained suction is very limited. To
solve the above problems, the inventor provides following
embodiments after a long period of research and devel-
opment and testing.

[0012] Referring to Fig. 1, the dust box assembly 1
depicted in an embodiment of the present application in-
cludes dust box 10, fan 21, etc.

[0013] Referring to Fig. 2, the dust box 10 could be
used to hold trash, such as debris and dust that are being
sucked up. The dust box 10 has a holding cavity 100,
sucked trash such as debris and dust are hold in the
holding cavity. The dust box 10 also has a dust suction
port 110 that connected to the holding cavity100. The
trash sucked by the holding cavity 100 through the dust
suction port 110. The dust box 10 may also have at least
one air outlet 120. For example, the dust box 10 has at
leasttwo air outlets 120, the two air outlets 120 connected
to the holding cavity 100. After the garbage enters the
holding cavity 100 with air through the dust suction port
110, the air then flows out through the outlet port 120. In
this way, with the function of the fan 21, the dust suction
port 110, the holding cavity 100, and the air outlet 120
form a channel through which the air flows. The dust box
10 is also configured with at least two interspaced con-
necting holes 1211, and the holding cavity 100 is con-
nected to the air outlets 120 through the two connecting
holes 1211.

[0014] The number of fans 21 is at least one, corre-
sponding to at least one air outlet 120. That is, the two
fans 21 located atthe two air outlets 120 correspondingly,
fans 21 and air outlets 120 are correspond one by one.
The fans 21 are used to extract air through the outlets
120, while creating airflow between the dust suction ports
110 to the outlets 120. The location and specific structure
of the fans 21 and outlets 120 are not limited to the ex-
amples presented in Fig. 1 and Fig. 2.

[0015] As shown in Fig. 1 and Fig. 2, to make the fans
21 andthe outlets 120 fit better, facilitate their connection,
and better adapt to the structure of the dust box 10, the
dust box assembly 1 further includes connectors 22. The
number of connectors 22 is at least two. The fans 21,
connectors 22 and air outlets 120 correspond to each
other one by one. The fan 21 is connected to the corre-
sponding connector 22, and is connected to the corre-
sponding air outlet 120 through the corresponding con-
nector 22. The fan 21 is connected to the corresponding
air outlet 120 through the corresponding connector 22,
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i.e., it is possible to extract air from the air outlet 120
inside the holding cavity 100 through the connector 22.
A connector 22 and a fan 21 can be used as a set of dust
suction assembly 20. The dust box assembly 1 of this
embodiment can be provided with a plurality of air outlets
120 and a plurality of dust suction assembly 20 corre-
spondingly.

[0016] By setting at least two fans 21 corresponding
to at least two air outlets 120, each fan 21 connects to
the air outlet 120 for air extraction and forms two air ducts
inside the dust box 10, so that two air streams can work
together to enhance the suction power, thus the air in the
holding cavity 100 can be removed more quickly, and the
suction port 110 can generate a stronger suction to suck
in garbage. Compared to cleaning device with a single
fan and a single duct, this embodiment can suck in debris
with larger size, garbage with heavier mass, and can ef-
fectively improve the cleaning effect of cleaning device.
[0017] Further, connectors 22 are set with the fans 21
to connect the air outlets 120 to facilitate the installation
of the fans 21 and the structural arrangement and design
of the whole assembly. The connectors 22 can extend
the length of the air ducts, which can make the airflow
speed faster and can further enhance the suction power
and cleaning effect of the dust suction port 110.

[0018] Referring to Fig. 2 and Fig. 3, the dust box 10
is further configured with an access cavity 101. The ac-
cess cavity 101 and the holding cavity 100 are provided
adjacent to each other in the thickness direction of the
dust box 10, and the access cavity 101 is connected to
the holding cavity 100. The access cavity 101 is connect-
ed to the air outlets 120. Therein, the access cavity 101
is located downstream of the airflow compared to the
holding cavity 100 under the suction of the fan 21. In
other words, when the fan 21 performs suction, air enters
the holding cavity 100 from the dust suction port 110,
then enters the access cavity 101 from the holding cavity
100, and is finally discharged through the connector 22
and the fan 21, which is located downstream of the hold-
ing cavity 100 in the direction of airflow.

[0019] By providing the access cavity 101 connected
to the air outlet 120, the circulable space in the dust box
10 is increased. Further, it facilitates the arrangement
and design of multiple air outlets 120, which in turn facil-
itates the setting of multiple fans 21 and connectors 22,
which in turn form multiple air ducts. The fans 21 do not
directly pump the airin the holding cavity 100, but through
the access cavity 101, which is more conducive to the
holding cavity 100 for waste deposition, further enhanc-
ing the suction power of air and cleaning effect.

[0020] As shown in Fig. 2 and 3, when the number of
air outlets 120 is two, for example, the two air outlets 120
forms in two opposite sides of the dust box 10. For ex-
ample, the two air outlets 120 are arranged in a direction
perpendicular to the thickness direction of the dust box
10 and is aligned substantially with the length direction
of the dust suction port 110. The dust suction port 110 is
spaced apart from the two air outlets 12. The dust suction
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port 110 located between the two air outlets 120 and not
on the same side as the two air outlets 120. The suction
port 110 and the two air outlets 120, respectively, is
around the thickness direction of the dust box 10.
[0021] By setting two air outlets 120 located on the
opposite sides of the dust box 10, the dust suction port
110 is located between the two air outlets 120, thus the
air duct formed inside the dust box 10 is more balanced,
and the effective synergy between the two fans 21 is
ensured, while the noise generated by the airflow is re-
duced.

[0022] Referring to Fig. 4, an embodiment of a first ex-
emplary structure of the dust box 10 is described below.
[0023] The dust box 10 may include a first housing 11,
a second housing 12, and a cover body 13. One side of
the second housing 12 is provided over the first housing
11 to form the holding cavity 100. Arecess 1210 is formed
on the other side of the second housing 12, and a cover
13 is provided on the other side of the second housing
12 to form a access cavity 101. That is, the direction of
the thickness of the dust box 10 is in the direction from
the first housing 11 to the cover 13 and in an opposite
direction. The holding cavity 100 and the access cavity
101 is spaced apart by the second housing 12 and ad-
jacent to each other.

[0024] The first housing 11 may, for example, be pro-
vided in a slotted structure, and may include, for example,
a bottom wall 111 and a side wall 112 enclosed around
the bottom wall 111, with the bottom wall 111 and the
side wall 112 forming the slotted structure. When the sec-
ond housing 12 is provided over the first housing 11, the
slotted structure is capped to form the holding cavity 100.
The dust suction port 110 can be opened on the side wall
112 of the first housing 11. The dust box 10 may also
include a dust suction section 14 connected to the dust
suction port 110 of the first housing 11. The dust suction
section 14 is set at an angle on the side back from the
dust suction port 110. For example, the angle between
a plane on which the side of the suction section 14 is
back from the suction port 110 and a plane on which the
suction port 110 is located is greater than 0° and less
than 90°, for example 45°. Of course, the dust suction
port 110 may also be opened in the second housing 12,
anditmay also be thatthe firsthousing 11 and the second
housing 12 are each partially opened with a dust suction
port 110 to together form the dust suction port 110 when
they are covered with each other.

[0025] As shown in Fig. 4, the second housing 12 in-
cludes, for example, atop wall 121 and an extension 122.
The extension 122 is attached to an edge region of the
top wall 121 and may, for example, extend in the direction
of the top wall 121 toward the side of the first housing
11. The second housing 12 may include two extensions
122 opposite each other. When the second housing 12
is covered on the first housing 11 for assembly fit, the
top wall 121 is covered on the side wall 112 of the first
housing 11, the extension 122 is provided opposite to
the side wall 112 of the first housing 11, and part of the
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side wall 112 of the first housing 11 is sandwiched be-
tween the two extensions 122.

[0026] One side of the top wall 121 is provided over
the side wall 112 of the firsthousing 11 so that the second
housing 12 and the first housing 11 fit to form the holding
cavity 100. As shown in Fig. 4, a recess 1210 is formed
on the other side of the top wall 121. Each extension 122
has a space connecting to the recess 1210, and the side
of the extension 122 back from the top wall 121 may form
an air outlet 120, which is connected to the space. The
cover 13 is provided on the other side of the top wall 121
sothatthe cover 13 and the second housing 12 cooperate
to form the access cavity 101, and the air outlet 120 is
connected to the access cavity 101. The air outlet 120
can also be opened on the first housing 11, or on both
the first housing 11 and the second housing 12.

[0027] The firsthousing 11 and the second housing 12
can be connected by nesting, for example, with a nesting
groove on the circumference of one side of the top wall
121 and a nesting edge on the circumference of the side
wall 112 of the first housing 11. When the first housing
11 and the second housing 12 are closed, the nesting
edge is embedded in the nesting groove for connection,
so that the connection is tighter and can play a sealing
role. The sealing effect can be strengthened by providing
seals in the nesting grooves. In this embodiment, the
second housing 12 and the cover 13can be connected
by nesting, for example by the fit of a nesting slot and a
nesting edge.

[0028] As shownin Fig. 4, the second housing 12 may
be provided with a connecting hole 1211, which runs
through one side of the second housing 12 to the other
side of the second housing 12. The connecting hole 1211
may be provided in and through the top wall 121 to allow
connection between the access cavity 101 and the hold-
ing cavity 100.

[0029] The dust box assembly 1 of this embodiment
may include a filter assembly, the screen assembly in-
cluding afirstfilter 15 and a second filter 16. The filtration
accuracy of the second filter 16 is less than that of the
first filter 15. In other words, the second filter 16 can act
as a coarse filter (primary filter) and the first filter 15 as
a fine filter (high efficiency filter). For example, for both
the first filter 15 and the second filter 16, the mesh size
of the second filter 16 can be larger than the mesh size
of the first filter 15. For example, the second filter 16 can
have 4 holes, the first filter 15 can have 100 holes, the
overall size of the second filter 16 and the overall size of
the first filter 15 are comparable to the size of the con-
necting holes 1211, so that the size of holes of the second
filter 16 is larger than the size of holes of the first filter
15. As shown in Fig. 2 and Fig. 3, the first filter 15 can
be a folded filter, and the filter element of the first filter
15 is, for example, in a continuous Z-shaped folded
shape.

[0030] The second filter 16 and the firstfilter 15 can be
provided in the second housing 12 and cover the con-
necting holes 1211 in turn. The second housing 12 is
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provided with a cross-shaped bracket in the connecting
hole 1211, but of course it can also be other shapes (as
shown in Fig. 4, not labeled), the bracket can be used to
carry the second filter 16 and the first filter 15 to stably
support them. With the fans 21, objects such as garbage
and debris enter the holding cavity 100 with the airflow
from the dust suction port 110. The filtered air enters the
access cavity 101 and is extracted through the outlet 120.
[0031] The combination setting the first housing 11,
the second housing 12, and the cover 13 makes the dust
box 10 stable in structure, and easy to disassemble,
which facilitate the cleaning and maintenance of the dust
box 10. The combination setting of the dust box 10 facil-
itates makes the first housing 11 and the second housing
12 cooperate to form the holding cavity 100, and the sec-
ond housing 12 and the cover 13 cooperate to form the
access cavity 101, thus making the holding cavity 100
better to hold debris, garbage and other objects, and at
the same time making the passage cavity 101 more
quickly to discharge the air from the holding cavity 100
and speed up the airflow rate.

[0032] Further, the multi-stage filter system consisted
by the second filter 16 and the first filter 15 can realize
multiple filters for airflow, so that debris, dust and other
waste objects can be effectively filtered and stored in the
holding cavity 100, to achieve good cleaning effect. The
number of connecting holes 1211 can also be multiple,
an example of which is given later in this embodiment.
[0033] AsshowninFig. 3, the cover 13 is used to cover
the second housing 12 and mates with the second hous-
ing 12 to form the access cavity 101. In this embodiment,
the cover 13 and the second housing 12 may be sealed
together by a seal (shown in Fig. 4). As shown in Fig. 4,
the cover 13 may include a body 131 and a top cover
132. The body 131 is formed with a mounting hole 130
corresponding to the location of the first filter 15, and the
mounting hole 130 connects to the access cavity 101.
When the body 131 is provided on the side wall 112 on
the first housing 11, it allows the first filter 15 and the
second filter 16 to be exposed. The upper cover 132 is
attached to the body 131 in a rotatable manner. For ex-
ample, one side of the upper cover 132 is rotated by a
pivot to the inner wall of the mounting hole 130 enclosed
by the body 131. The upper cover 132 can be closed by
turning the mounting holes 130, or opening the mounting
holes 130 so that the first filter 15 and the second filter
16 are exposed. The size of the mounting holes 130 is
greater than or equal to the size of the connecting holes
1211. In other embodiments, the size of the mounting
holes 130 can be smaller than the size of the connecting
holes 1211.

[0034] Further, the top cover 132 can be fitted to the
mounting holes 130 by a seal adapted to the shape of
the mounting holes 130 to improve the sealing effect of
the dust box 10 and to ensure effective suction of the
dust suction port 110 and effective flow of airflow inside
the dust box 10.

[0035] By providing a rotatable upper cover 132 with
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mounting holes 130, the second filter 16 and the first filter
15 can be easily removed or cleaned, and the mounting
holes 130 can be easily observed inside the dust box 10
for inspection and repair.

[0036] For the first exemplary structure of the dust box
10 described above, the dust box 10 may be further pro-
vided with a snap assembly 30 to facilitate snap connec-
tion of the dust box 10 to other devices. One example of
the snap assembly 30 of the dust box is described spe-
cifically below.

[0037] As shown in Fig. 4, the snap assembly 30 can
be used to make snap connections to other devices,
thereby allowing the dust box assembly 1 and other de-
vices to be assembled for use. Other devices are, for
example, the device body of the cleaning device.
[0038] The snapassembly 30 may include a press por-
tion 31, a resilient portion 33, and a snap bar 32. The
press portion 31 connects to the snap bar 32. For exam-
ple, the snap bar 32 may be a single unit, with the press
portion 31 attached to the central area between the two
ends of the snap bar 32. The snap bar 32 is provided
with snap sections 321 protruding from each end of the
snap bar 32. As shown in Fig. 4, the number of snap bars
32 can be two, respectively connected to the press sec-
tion 31 on the opposite sides, each snap bar 32 is con-
nected to the press portion 31 at one end, and the other
end extends in the direction away from the press section
31 and is provided with a snap section 321. When the
dust box assembly 1 of this embodiment is snap-fitted
with other devices, for example, there are snap slots cor-
respondingly provided on the other devices, and the snap
portion 321 is snap-connected to the corresponding snap
slot.

[0039] Theresilientportion 33 can be used to resiliently
support the press portion 31. The press portion 31 is re-
siliently supported on the dust box 10 by the resilient
portion 33. As shown in Fig. 4, the first housing 11 has
afirst placement slot 1110 corresponding to a notch 1213
of the second housing 12, the first placement slot 1110
extends in the same direction as the side wall 112 of the
first housing 11, and the first placement slot 1110 may
have a portion of the side wall 112 as its slot wall, i.e.,
the opening direction of the first placement slot 1110 fac-
esthe cover 13. The press portion 31 has asecond place-
ment slot 310, which extends in the opposite or substan-
tially opposite direction to the projection of the snap por-
tion 321. The resilient portion 33 may be a spring, one
end of which extends into the first placement slot 1110
so as to be supported in the first placement slot 1110,
and the other end of which may be exposed outside the
first placement slot 1110. The other end of the resilient
portion 33 is supported in the second placement slot 310.
The second placement slot 310 may be configured to be
sized to accommodate the press portion 31 to partially
fit into the second placement slot 310 when the press
portion 31 is pressed

[0040] As shownin Fig. 4, the other side of the second
housing 12 may be further formed with a bar-holding slot
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1212 spaced from each other with a recess 1210. The
snap bar 32 may be accommodated in the bar-holding
slot 1212. When the snap bar 32 is accommodated in
the bar-holding slot 1212, the second housing 12 has a
notch 1213 corresponding to the position of the pressing
portion 31. Wherein the snap bar 32 is accommodated
in the bar-holding slot 1212 with the snap portion 321
extending toward the cover13.

[0041] In this embodiment, when the second housing
12 and the cover 13 are closed, the bar-holding slot 1212
and the access cavity 101 may be isolated from each
other and not connected to each other to ensure that the
suction power of the dust suction port 110 makes it better
to suck up garbages. Snap holes are provided on the
body 131 corresponding to the location of the snap por-
tion 321. When the pressing portion 31 is not pressed,
the elastic portion 33 is resiliently supported between the
first placement slot 1110 and the second placement slot
310, the snap bar 32 is held against the top, and the snap
portion 321 can protrude out of the snap hole to allow
snap connections to be made when assembled with other
devices. When the pressing portion 31 is pressed, the
elastic portion 33 is further elastically compressed, and
the pressing part 31 can move toward a bottom wall 111,
for example, into the first placement slot 1110, and the
snap lever 32 then moves away from the cover 13 so that
the snap portion 321 does not protrude from the snap
hole of the cover 13, so that it can be decoupled. The
snap bar 32 can be limited by the bar-holding slot 1212,
thereby limiting the pressing portion 31 from being
pressed and moving further.

[0042] Both the first placement slot 1110 and the sec-
ond placement slot 310 can be provided with positioning
posts to position and secure the resilient portion 33, for
example, with the ends of the spring on each of the po-
sitioning posts.

[0043] Referring to Fig. 5 and Fig. 6, this embodiment
also provides a second exemplary structure of dust box
10, described as follows.

[0044] The first housing 11a is provided in the form of
aplate. The second housing 12aincludes atop wall 121a
and a side wall 122a enclosing the outer perimeter of the
top wall 121a. A portion of the side wall 122a extends
from the top wall 121a toward the first housing 11a, and
that portion of the top wall 121a and the side wall 122a
enclose a slotted structure. The other portion of the side
wall 122a extends from the top wall 121a toward a cover
13a. When the second housing 12a is provided on the
first housing 11a, the top wall 121a, the side walls 122a
and the bottom wall 111a form the holding cavity 100.
The first housing 11a and the second housing 12a can
be hermetically closed by suitable seals.

[0045] The dustsuction port 110 is opened on the side
wall 122a of the second housing 12a. The dust box 10
may also include a dust suction section 14a, which may
be provided on the side wall 122a of the second housing
12ato connect to the dust suction port 110 of the second
housing 12a, with the dust suction section 14a set at an
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angle on the side back from the dust suction port 110.
For example, the angle between the plane on the side of
the suction section 14a that is away from the suction port
110 and the plane on which the suction port 110is located
is greater than 0° and less than 90°, optionally 45°. Op-
tionally, the dust suction port 14a is removably provided
in the second housing 12a. The dust suction port 14a is
rotatably provided in the second housing 12a, e.g. the
dustsuction port 14a is rotatably connected to the second
housing 12a on one side of its length (e.g. it can be a
rotational connection by a pivot), and the dust suction
port 14a is snap connected to the second housing 12a
on the other side of its length. The length direction of the
dust suction section 14a is the same or substantially the
same as the length direction of the dust suction port 110.
After the dustsuction section 14a and the second housing
12a are disconnected, the other side of the dust suction
section 14a in its length direction can be rotated around
the axis of rotation of the side of the dust suction section
14a in its length direction, so that the dust suction port
110 can be exposed for easy observation, cleaning, re-
pair and other operations.

[0046] The side of the top wall 121a back from the first
housing 11ais enclosed with another part of the side wall
122a to form arecess 1210a, and the recess 1210a and
the slotted structure adjacent to the side of the first shell
11a are located on each side of the top wall 121a. The
cover 13a is provided over the second housing 12a to
cooperate to form the access cavity 101. The second
housing 12a and the cover 13a can be hermetically
closed by a suitable seal.

[0047] The second housing 12afurtherincludes exten-
sions 123a, the extensions 123a is located on opposite
sides of the second housing 12a. The extension 123a
has a space where a portion of the side wall 122a of the
second housing 12a can serve as the outer wall of the
extension 123a (toward the outside of the dust box 10),
and of course as the inner wall of the extension 123a.
When the first housing 11a and the second housing 12a
are capped together, the space of the extension 123a is
not directly connected to the holding cavity 100, but to
the access cavity 101. The extension 123a is provided
with an air outlet 120, and the air outlet 120, for example,
is provided on the outer side wall of the extension 123a,
for example, as part of the outer side wall 122a of the
extension 123a is provided with this air outlet 120, con-
necting to the space of the extension 123a.

[0048] The second housing 12a may be provided with
a connecting hole 1211a, and the connecting hole 1211a
may run through the top wall 121a. In this embodiment,
the number of connecting holes 1211a is multiple and
the shape may be, for example, circular, oval or square,
etc. The connecting hole 1211a is used to connect the
access cavity 101 to the holding cavity 100.

[0049] The filter assembly includes a first filter 15a and
a second filter 16a. The filtration accuracy of the second
filter 16a is less than that of the first filter 15a. In other
words, the second filter 16a can be used as a coarse
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filter (primary filter) and the first filter 15a as a fine filter
(high efficiency filter). For example, for both the first filter
16aandthe secondfilter 15a, the mesh size of the second
filter 16a can be larger than the mesh size of the first filter
15a. Forexample, the second filter 16a can have 4 holes,
the first filter 15a can have 100 holes, the overall size of
the second filter 16a and the overall size of the first filter
15a are comparable to the size of the connecting holes
1211, so that the size of holes of the second filter 16a is
larger than the size of holes of the first filter 15a. Of
course, as shown in Fig 5, the mesh surface of the first
filter 15a can be a folded filter.

[0050] The second filter 16a is provided in the second
housing 12a and can be located inside the connecting
hole 1211a or outside the connecting hole 1211a while
covering the connecting hole 1211a. The second filter
16a may be a monolithic and cover a plurality of connect-
ing holes 1211a. The second filter 16a may also be more
than one and correspondingly located in each connecting
hole 1211a. The first filter 15a can be provided in the
space of the extension 123a to cover the air outlet 120
and filter the airflow coming out of the air outlet 120. The
number of second filters 16ais, for example, at least two,
corresponding to at least two air outlets 120, i.e. one sec-
ond filter 16a is provided for each air outlet 120.

[0051] By providing the first filter 15a in at least two air
outlets 120 correspondingly to form a filter system with
multiple high-efficiency filters, so that multiple first filters
15a can filter the airflow flowing through at least two air
outlets 120 separately, which can improve the filtering
effect and filtering efficiency and can further enhance the
speed of airflow. Further, the plurality of connecting holes
1211a can increase the area through which the airflow
passes and avoid the problem of poor airflow caused by
the accumulation of debris in the holding cavity100.
[0052] The second exemplary structure of the dust box
10 described above uses the same construction of the
snap assembly 30 as the first exemplary structure of the
dust box 10. Of course, the second embodiment of the
dust box 10 can also be provided with a snap assembly
30 different from the embodiment, and the different struc-
ture of snap assembly 30 is described specifically below.
[0053] ReferringtoFig.5andFig.6,the snap assembly
30 includes a pressing portion 31a, a snap bar 32a, and
a resilient portion 33a, the pressing portion 31a connects
to the snap bar 32a. For example, the snap bar 32a may
be a single unit, such as the pressing portion 31a at-
tached to the central area between the two ends of the
snap bar 32a. The snap bar 32a is provided with snap
sections 321a protruding from each end of the snap bar
32a. As shown in Fig. 5, the number of snap bars 32a
can be two, respectively connected to the press section
31 onthe opposite sides, each snap bar 32ais connected
to the press portion 31a at one end, and the other end
extends in the direction away from the press section 31a
and is provided with a snap portion 321a. The resilient
portion 33a is provided at the pressing portion 31a, and
the resilient portion 33a is able to rotate with respect to
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the dust box 10. The pressing portion 31ais able to rotate
relative to the dust box 10 by means of the elastic portion
33a.

[0054] As shownin Fig. 5, the other side of the second
housing 12a may be further formed with a rod-holding
slot 1212a spaced from each other with the recess 1210a.
When the second housing 12a and the cover 13a are
closed, the bar-holding slot 1212a and the access cavity
101 may be isolated from each other and not connected
to each other to ensure that the suction power of the dust
suction port 110 makes it better to suck up garbages. As
shown in Fig. 6, the snap bar 32a and the press portion
31a may be accommodated in the bar-holding lot 1212a.
For example, part of the bar-holding slot 1212a corre-
sponding to the snap bar 32a fits the profile of the snap
bar 32a, and part of the bar-holding slot 1212a corre-
sponding to the pressing portion 31a fits the profile of the
pressing portion 31a. When the snap bar 32a and the
pressing portion 31a are accommodated in the bar-hold-
ing slot 1212a, the elastic portion 33a deforms elastically
as the pressings portion 31a is pressed.

[0055] The resilient portion 33a includes, for example,
arotating rod 331a, a torsion spring 332a, and an attach-
ment body 333a, which is fixed to the pressing portion
31a. A torsion spring placement slot (not marked) is
opened in the connection body 333a, for example in the
central area with the connection body 333a. The rotating
rod 331a is set along the length of the connection body
333a through the connection body 333a, specifically
through one end of the connection body 333a, the torsion
spring placement slot, and the other end of the connec-
tion body 333a, while protruding from both ends of the
connection body 333a. The torsion spring 332a is pro-
vided on the portion of the rotating rod 331athat is located
in the torsion spring placement slot.

[0056] Other springs can be used instead of torsion
springs 332a.
[0057] The ends of the rotating rod 331a can be set

directly rotating in the second housing 12a. The rotating
rod 331a may also be provided indirectly rotating in the
second housing 12a. For example, as shown in Fig. 5
and Fig. 6, the snap assembly 30 may also include a
fixed portion 34a, which has a slot for the attachment
body, and the fixed portion 34a has holes on each side
of the wall of the attachment body, and the portion of the
rotating rod 331a projecting from the ends of the attach-
ment body 333a is inserted into the holes, enabling a
rotating connection. With the pressing portion 31a and
the snap bar 32a, placed in the bar-holding slot 1212a,
the fixing portion 43a is fixedly connected to the second
housing 12a, for example by screws. The ends of the
torsion spring 332a can be limited by the second housing
12a and the connector 333a, respectively, to allow for
elastic deformation during relative rotation.

[0058] When the snap rod 32ais accommodated in the
bar-holding slot 1212a, the snap portion 321a extends
toward the cover 13a. When the pressing portion 31a is
pressed in the direction of the bottom wall 111a, the
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pressing portion 31a rotates along the axis of the rotating
rod 331a, and the torsion spring 332a can further undergo
elastic deformation, so that the snap portion 321a can
be displaced and move in the direction of the bottom wall
111a. When the pressure on the pressing portion 31a
disappears, the torsion spring 332a causes the pressed
portion 31a to rotate in the opposite direction (relative to
the pressed state) due to the elastic return force, driving
the snap portion 321a to move in the opposite direction
away from the bottom wall 111a.

[0059] Snap holes can be provided in the body of the
cover 13a corresponding to the location of the snap por-
tion 321a. When the pressing portion 31a is not pressed,
the snap portion 321a protrudes out of the snap hole, so
that the snap connection can be made. When the press-
ing portion 31a is pressed and is subjected to pressure
in the direction of the bottom wall 111a, the pressing por-
tion 31ais rotated along the axis of the rotation rod 331a
in the direction of the bottom wall 111a, causing the snap
part 321a to be displaced in the direction of the bottom
wall 111a, so that the snap hole of the cover 13a does
not protrude out and the snap process is facilitated. As
the pressed portion 31a is pressed further and rotated,
the snap bar 32a can be limited by the bar-holding slot
1212a, thereby limiting the pressed portion 31a from be-
ing pressed and moving further.

[0060] The flexible rotating snap assembly 30 makes
the snap easy connected and more stable, and its struc-
ture is further simplified compared to the previous struc-
ture.

[0061] Referring to Fig. 7 to Fig. 9, this embodiment
describes a third embodiment of the dust box 10.
[0062] As shown in Fig. 9, the dust box 10 is provided
with at least two connecting holes 1211b spaced from
each other. There are two connecting holes 1211b in this
embodiment, and a projection point D of a center C of
the dust suction port 110 on the line connecting a center
A of one connecting hole 1211b and a center B of another
connecting hole 1211b is located between the centers
A, B of those two connecting holes 1211b. Equivalently,
a plumb line is made across the center C of the dust
suction port 110 for the line connecting the centers A, B
of the two connecting holes 1211b, and the intersection
D where the plumb line intersects the lines connecting
the centers A, B of the two connecting holes 1211b is
located between the centers A, B of the two connecting
holes 1211b. The center C of the dust suction port 110
is the geometric center of a geometric shape that is the
same as and matches the shape of the dust suction port
110 or the center of gravity of a homogeneous object that
is the same as and matches the shape of the dust suction
port 110. Similarly, the centers A and B of the connecting
holes 1211b are the geometric centers of geometric
shapes that are identical and match the shape of the
connecting holes 1211b, or the centers of gravity of ho-
mogeneous objects that are identical and match the
shape of the connecting holes 1211b.

[0063] As shown in Fig. 7 and Fig.8, the dust box 10
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includes a first housing 11b, a second housing 12b, and
a cover 13b. The second housing 12b is provided over
the first housing 11b to enclose the holding cavity 100,
and the cover 13b is provided over the second housing
12b to enclose the access cavity 101.

[0064] As shown in Fig. 8, the first housing 11b, for
example, is provided in a slotted shape, and may specif-
ically include a bottom wall 111b and a side wall 112b
enclosed around the bottom wall 111b, with the bottom
wall 111b and the side wall 112b enclosed in a slotted
structure. When the second housing 12b is capped on
thefirsthousing 11b, the slotted structure of the firsthous-
ing 11b can be capped into the holding cavity 100. The
first housing 11b may, for example, form a dust suction
port 110 on the side wall 112b, which is connected to the
slotted structure, i.e. to the holding cavity 100.

[0065] The second housing 12b may be substantially
plate shaped. At least two connecting holes 1211b may
be provided in the second housing 12b, the connecting
holes 1211b running through one side of the second
housing 12b to the other side of the second housing 12b.
The connecting hole 1211b connects to the holding cavity
100. The installation of at least two connecting holes
1211b enables the airflow entering the dust suction port
110 to form a plurality of flow directions, so that the in-
haled waste does not accumulate only adjacent to the
dust suction port 110, but can be scattered and accumu-
lated with different air ducts, which can improve the space
utilization of the dust box 10.

[0066] As shown in Fig. 9, the projection point D of the
center C of the dust suction port 110 on the line connect-
ing the center A of the one connecting hole 1211b and
the center B of the other connecting hole 1211b is located
between A and B, so that the airflow entering the dust
suction port 110 can be diverted to both sides of the cent-
er C, for example, to one connecting hole 1211b and the
other connecting hole 1211b and the other connecting
hole 1211b. This improves the flow direction of the airflow
and allows the inhaled objects to accumulate from both
sides, improving the space utilization of the dust box 10.
[0067] In some implementations, as shown in Fig. 8,
the two connecting holes 1211b may be arranged in a
direction substantially along the length of the second
housing 12b, so that the two connecting holes 1211b are
spaced apart and located in the area adjacent to the two
ends of the second housing 12b in its length direction
(the direction of the line connecting the two ends is sub-
stantially the length direction of the second housing 12b),
which enables the garbage objects to be drawn into the
When the dust box 10 is sucked into the dust box, it will
follow the airflow and accumulate on both sides, improv-
ing the situation that the dust objects are concentrated
in the area adjacent to the dust suction port 110, reducing
the phenomenon of blocking the dust suction port 110,
and improving the space utilization of the dust box 10.
Further, the two connecting holes 1211b may be posi-
tioned adjacent to the side of the first housing 11b oppo-
site the dust suction port 110 (the side away from the



15 EP 4 005 453 A1 16

vacuum port 110), and the line between the centers of
the two connecting holes 1211b and the center of the
dust suction port 110 is triangular, such as an isosceles
triangle. The second housing 12b can also be the one
shown in the first embodiment of the dust box 10.
[0068] The setting position of the connecting holes
1211b can be adjusted by specifically designing the
structure of the first housing 11b, the second housing
12b, and the third housing 13b.

[0069] As shown in Fig. 10, in one embodiment, the
second housing 12b includes a top wall and a side wall,
while the first housing 11b is provided in the form of a
plate, the third housing 13b is provided over the first hous-
ing 11b, and the second housing 12b separates the hold-
ing cavity 100 from the access cavity 101. At least two
of the connecting holes 1211b are partially opened in the
top wall and partially opened in the side wall, both con-
necting to the holding cavity 100 and the access cavity
101. Of course, at least two connecting holes can also
be opened on the opposite sides of the second housing
12b, respectively.

[0070] As shown in Fig. 11, in another embodiment,
the first housing 11b includes a bottom wall and a side
wall, and the second housing 12b is provided over the
side wall of the first housing 11. The third housing 13b is
provided on the bottom wall of the first housing 11b. The
second housing 12b separates the holding cavity 100
from the access cavity 101. At least one of the at least
two connecting holes 1211b is opened in the second
housing 12b and at least the other is opened in the side
wall of the first housing 11b, and both are connected to
the holding cavity 100 and the access cavity 101. Of
course, at least two connecting holes 1211b can also be
opened on opposite sides of the wall of the first housing
11b, respectively.

[0071] Optionally, the dustboxassembly 1 mayinclude
at least two filter assemblies, each for filtering the airflow
from one connecting hole 1211b. Each screen assembly
includes a first filter 15b, and the number of first filters
15b and connecting holes 1211b may correspond to each
other. The first filter 15b may be provided within the con-
necting hole 1211b to allow for filtration of the airflow, for
example, it may be partially accommodated within the
connecting hole 1211b. Of course, the first filter 15b can
be provided on the side of the second housing 12b toward
the cover 13b and correspondingly cover the connecting
holes 1211b so thatthe airflow can be filtered. Optionally,
each filter assembly may also include a second filter 16b,
with the first filter 15b having a greater filtration accuracy
than the second filter 16b. The second filter 16b can be
provided inside the connecting hole 1211b, and the first
filter 15b covers the second screen 16b, with the first filter
15b being closer to the cover 13b than the second filter
16b. In other words, the first filter 15b is located down-
stream of the airflow compared to the second filter 16b,
and the airflow passes through the second filter 16b and
the first filter 15b in turn for double filtration.

[0072] By setting at least two connecting holes 1211b,
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corresponding to the setting of at least two first filters
15b, the airflow entering the holding cavity 100 through
the dust suction port 110 can form at least two ducts,
thus changing the duct flow direction and optimizing the
flow of airflow, so that the garbage being sucked into the
dust box 10 can be stored more effectively, thus being
able to improve the space utilization of the dust box 10,
making the filtering of the dust box 10 Better efficiency,
higher cleaning efficiency, so as to enhance the suction
power of the dust suction port 110.

[0073] The cover 13b is provided over the second
housing 12b to enclose the access cavity 101. For ex-
ample, the cover 13b is formed with a recess (not shown)
on the side facing the second housing 12b, and the cover
13b and the second housing 12b close together and en-
close the recess to form the access cavity 101. Of course,
the structure of the cover 13b and the second housing
12b can also be as the cover 13 and the second housing
12 in the first embodiment of the dust box 10.

[0074] Optionally, the dust box 10 can also include a
rotating member 17b, and the cover 13b can achieve a
rotating connection with the first housing 11b through the
rotating member 17b, so that the first housing 11b and
the cover 13b can close or open with each other. When
the first housing 11b and the cover 13b are opened to
each other, they can make the second housing 12b ex-
posed, which can facilitate the cleaning and maintenance
of the first filter 15b and the second filter 16b, etc. The
rotating member 17b includes a rotating shaft 171b, a
first shaftreceiving portion 172b provided in the firsthous-
ing 11b, and a second shaft receiving portion 173b pro-
vided in the cover 13b, and the ends of the rotating shaft
171b are embedded in the first shaft receiving portion
172b and the second shaft receiving portion 173b, re-
spectively, to enable relative rotation between the first
housing 11b and the cover 13b.

[0075] The cover 13b includes a body 131b and a up-
per cover 132b. The body 131b is formed with a mounting
hole 130b corresponding to the location of the first filter
15b, and the mounting hole 130b connects to the access
cavity 101. When the body 131b is provided on the side
wall 112b on the first housing 11b, the second filter 16b
and the first filter 15b can be left exposed. The upper
cover 132b is attached to the body 131b in a rotatable
manner. For example, one side of the top cover 132b is
rotated by a rotating axis to the inner wall of the mounting
hole 130b enclosed by the body 131b. The upper cover
132b can be closed by turning the mounting holes 130b,
or opening the mounting holes 130b so that the second
filter 16b and the first filter 15b are exposed. The mount-
ing holes 130b are provided opposite to the connecting
holes 1211b and the size of the mounting holes 130b is
greater than or equal to the size of the connecting holes
1211b. In other embodiments, the size of the mounting
hole 130b can be smaller than the size of the connecting
hole 1211b.

[0076] Further, the top cover 132b can be fitted to the
mounting holes 130b by means of a seal adapted to the
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shape of the mounting holes 130b (shown in Fig. 4, but
not labeled) to improve the sealing effect of the dust box
10 and to ensure effective suction of the dust suction port
110 and effective airflow inside the dust box 10.

[0077] By providing a rotatable top cover 132b with
mounting holes 130b, the second filter 16b and the first
filter 15b can be easily removed or cleaned, and the
mounting holes 130b can be easily observed inside the
dust box 10 for inspection and repair.

[0078] The air outlet 120 can be opened in the cover
13b. When the second housing 12b is the one in the first
embodiment of the dust box 10, the air outlet 120 can
also be opened in the second housing 12. The cover 13
may also be provided with snap holes.

[0079] Inone embodiment, as shown in Fig. 7, the first
filter 15b is set at an angle when partially accommodated
in the connecting hole 1211b. For example, the first filter
15b can be tilted in the direction of the air outlet 120, so
that the airflow filtered by the first filter 15b can be quickly
delivered to the air outlet 120. There is an angle between
a side of the first filter 15b adjacent to the cover 13b and
a side of the second housing 12b toward the cover 13b,
such as an angle greater than 90° and less than 180°.
[0080] A notch 1213b is formed on one edge of the
second housing 12b away from the dust suction port 110,
and a side of the second housing 12b toward the cover
13b is provided with a projection 1212b, with the projec-
tion 1212b surrounding the notch 1213b. The cover 13b
is formed with a mating slot (not shown) on the side to-
ward the second housing 12b, and the shape of the mat-
ing slot is adapted to the shape of the projection 1212b,
and when the cover 13b is capped to close the second
housing 12b, the cover 13b projection 1212b can be em-
bedded in the mating slot to allow the access cavity 101
and the notch 1213b to be spaced apart. As shown in
Fig. 8, the first housing 11b has a first placement slot
1110b with the first placement slot 1110b opening orient-
ed toward the cover 13b, corresponding to the notch
1213b of the second housing 12b. When the second
housing 12bis provided on the firsthousing 11b, the hold-
ing cavity 100 and the first placement slot 1110b are
spaced apart and not connected to each other.

[0081] In the third embodiment of the dust box 10 de-
scribed above, the dust box 10 can be further provided
with a snap assembly 30 to facilitate snap connection of
the dust box 10 to other devices. A further example of
the snap assembly 30 of the dust box assembly 1 is de-
scribed specifically below.

[0082] The snap assembly 30 may include a pressing
portion 31b, a snap portion 321b protruding from the
pressing portion 31b, and a resilient portion 33b. Snap
portion 321b is used for snap connection to the snap slot
of the device body. The elastic portion 33b is used to
support the pressing portion 31b. The pressing portion
31b is formed with a second placement slot 310b, and
the shape of the pressing portion 31b is adapted to the
shape of the notch 1213b, for example. The opening di-
rection of the second placement slot 310b is opposite to
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10

the projection direction of the snap portion 321b. The
resilient portion 33b is, for example, a resilient member
such as a spring, and one end of the resilient portion 33b
extends into the second placement slot 310b and the
other end extends into the first placement slot 1110b.
When the first housing 11b, second housing 12b and
cover 13b are composed together, the other end of the
resilient portion 33b is positioned in the first placement
slot 1110b to support the pressing portion 31b and the
snap portion 321b. The snap portion 321b corresponds
to the snap hole of the cover 13b. The first placement
slot 1110b is provided with sliding slots on opposite sides
of the wall 112b, and the corresponding sides of the
pressing portion 31b are provided with sliding rails, and
the sliding rails are embedded in the slots to enable the
pressing portion 31b to slide in the first placement slot
1110b.

[0083] When the pressing portion 31b is not pressed,
the resilient portion 33b is resiliently supported between
the first placement slot 1110b and the second placement
slot 310b, and the pressing portion 31b is held against
the top so that the snap portion 321b can protrude out of
the snap hole to allow for a snap connection with the
device body when assembled. When the pressing portion
31b is not pressed, the elastic portion 33b is further elas-
tically compressed, and the pressing portion 31b is able
to move toward the first housing 11b, such as moving
into the first placement slot 1110b, and the snap portion
321b moves away from the cover 13b so that the snap
portion 321b does not protrude from the clamping hole
of the cover 13b, so that it can be unclamped.

[0084] By way of example, in one embodiment, a
sweeping robot comprises a device body and a dust box
assembly 1, the device body is used to clean the floor.
[0085] The device body includes a housing, a brush
setin the housing, and a drive motor that drives the brush
to roll. The device body can be used in conjunction with
the dustbox assembly 1 of thisembodiment, forexample,
the housing of the device body has a snap slot opened
in the housing for snap connection with the snap portion
321 (321a, 321b). When pressure is applied to the press-
ing portions 31 (31a, 31b), the elastic deformation of the
elastic portions 33 (33a, 33b) enables the pressing por-
tions 31 (31a, 31b) to drive the snap portions 321 (321a,
321b)away from the snap slotto enable the snap portions
321 (321a, 321b) to be decoupled from the snap slot.
When the pressing portions 31 ( 31a, 31b) is not pressed,
the elastic recovery force of the elastic part 33 (33a, 33b)
can cause the pressing portions 31 (31a, 31b) to drive
the snap portions 321 (321a, 321b) to move close to the
snap slot or remain close to the snap slot, so that the
snap portions 321 (321a, 321b) can be snap connected
to the snap slot.

[0086] This embodiment provides the snap assembly
30 to facilitate the connection of the device body and the
dust box assembly. In some embodiments, the snap as-
sembly 30 includes two snap portions 321 (321a), which
can make the snap connection between the dust box
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assembly 1 and the device body of this embodiment tight-
er and enhance the fixation effect of both structures, and
the setting of two snap portions 321 (321a) can further
limit the relative displacement of the dust box 10 and the
shell of the device body to ensure the stability of the struc-
ture.

[0087] The connector 22 of the dust suction assembly
20 of this embodiment can be fixed to the housing of the
device body. The good snap effect and limiting effect of
the snap assembly 30 prevents the dust box 10 and the
device body from shifting so that the sealing effect of the
connector 22 and the air outlet 120 can be effectively
ensured.

[0088] In order to further enhance the speed of airflow
and to optimize the structure, this embodiment provides
an embodiment of the connector 22 as follows.

[0089] Referring to Fig. 12, the profile of the connector
22 of this embodiment may be irregularly shaped. One
side of each connector 22 may be formed with a first vent
221, which is used to connect to the air outlet 120 corre-
sponding to the connector 22, and a second vent 222
connected to the first vent 221 is formed on the other
side of the connector 22. The fan 21 corresponding to
the connector 22 is provided on the other side of the
connector 21 and is connected to the second vent 222.
The shape of the first vent 221 can be adapted to the
shape of the air outlet 120 or can be designed on a case-
by-case basis. For example, the shape of the first vent
221 shown in Fig. 9 is adapted to the shape of the air
outlet 120 shown out in Fig. 1 to Fig. 6. The first vent 221
as shown in Fig. 9 can be shaped specifically according
to the outlet 120 shown in Fig. 7 and Fig. 8 so that the
two are adapted to each other. In this embodiment, it
does not limit the shape of the connector 22, the first vent
221, and similarly the second vent 222.

[0090] For example, the first vent 221 on one side of
the connector 22 and the second vent 222 on the other
side of the connector 22 can be staggered, for example,
after the connector 22 is assembled with the dust box
10, the projection of the first vent 221 on the plane where
the air outlet 120 is located and the projection of the sec-
ond vent 222 on the plane where the air outlet 120 is
located can partially overlap or completely not overlap.
The interior of the connector 22 has spaces which have
a first vent 221 and a second vent 222, respectively. In
this way, the path of the airflow within the connector 22
may be curved.

[0091] In this embodiment, the angle between the
plane in which the first vent 221 is located and the plane
in which the second vent 222 is located is greater than
0° and less than 180°. The angle between the plane in
which the first vent 221 is located and the plane in which
the second vent 222 is located is greater than or equal
to 20° and less than 100°. The angle between the plane
in which the first vent 221 is located and the plane in
which the second vent 222 is located is greater than or
equal to 30° and less than or equal to 90°. The angle
between the plane in which the first vent 221 is located
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and the plane in which the second vent 222 is located is
greater than or equal to 40° and less than or equal to
60°. The angle between the plane in which the first vent
221 is located and the plane in which the second vent
222 is located is 46°.

[0092] Referring to Fig. 13, in another embodiment of
the connector 22, the main difference from the above
embodiments is the provision of a spacer 223 within the
first vent 221 of the connector 22, which has one or more
spaced through holes. The connector 22 is connected
between the fan 21 and the air outlet 120, and the through
hole can connect the second vent 222 to the air outlet
120. By further providing the spacer 223, it can be used
to block foreign objects from entering the fan 21 through
the first vent 221 and causing interference or damage to
the fan 21.

[0093] The fan 21, for example, is an extractor fan or
blower, both of which can achieve the role of extracting
air. The fan 21 is provided on the other side of the cor-
responding connector 22 and is connected to the second
vent 222. When the fan 21 is in operation, the airflow is
pumped out by the fan 21 through the suction portion
110, the holding cavity 100, the access cavity 101, the
space of the extension 122, the outlet 120, and the first
and second vents 221 and 222, in that order.

[0094] In this embodiment, the connector 22, when
connected to the corresponding air outlet 120, can be
sealed by a seal 24, for example a sealing rubber ring.
That is, the seal 24 may be provided at the connection
of the first vent 221 and the outlet 120 to seal the con-
nection.

[0095] This embodiment can optimize the air duct of
the whole dust box assembly 1 by setting the ventilation
structure of the connector 22 and the angle between the
plane where the first vent 221 is located and the plane
where the second vent 222 is located, so that the air flow
is faster. Moreover, the angle between the plane where
the first vent 221 is located and the plane where the sec-
ond vent 222 is located can make the fan 21 have a cer-
tain inclination when installed (as shown in Fig. 1), which
can effectively save the installation space of the fan 21.
[0096] As shown in Fig. 2, the dust suction assembly
20 of this embodiment may further include a vibration
dampening pad 23, and the other side of the connector
22 with the second vent 222 is formed with a holding slot
223, the holding slot 223 is connected to the second vent
222, the shape of the holding slot 223 is adapted to the
shape of the vibration dampening pad 23, the vibration
dampening pad 23 is placed in the holding slot and lo-
cated between the fan 21 and the connector 22.

[0097] By setting the housing slot223 to accommodate
the vibration dampening pad 23, the fan 21 through the
vibration dampening pad 23 set on the connector 22, can
make effective reduce the vibration of the fan 21, so as
to avoid impact of vibration of the fan 21 on the connector
22 and ensure the sealing effect, thereby the air extrac-
tion effect of the fan 21 can be ensured.

[0098] The cleaningdevice 300 described in the clean-
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ing device embodiment of this application is, for example,
the aforementioned sweeping robot or vacuum cleaner,
etc., but is not limited to sweeping robots and vacuum
cleaners. Referring to Fig. 14, the cleaning device 300
of this embodiment includes: the device body 2 and the
dust box assembly 1 described in the above embodi-
ments.

[0099] For example, for a vacuum cleaner, the device
body 2 includes, for example, a housing, a circuit board,
etc. It can also include a floor brush, which is connected
to the housing via an air duct. The dust box assembly 1
can be provided in the housing of the device body 2 for
adsorbing debris, dust, etc. through the floor brush and
air duct.

[0100] For a sweeping robot, the device body 2 in-
cludes, for example, a housing, a roller brush, and a mo-
tor to drive the roller brush to roll. The roller brush is used
to sweep the trash, debris, dust, etc., and the dust box
assembly 1 is used to adsorb the trash, debris, dust, etc.,
swept by the roller brush.

[0101] In summary, this application can provide great-
er suction power and more stable airflow through at least
dual fan 21 and dual air duct design, effectively enhanc-
ing the cleaning effect. This application can optimize the
airflow direction in the dust box 10, and air duct design
to improve the filtering effect and cleaning effect of the
dust box 10 by setting at least two connecting holes 1211
for setting the first filter 15 respectively.

[0102] The above is only an implementation of this ap-
plication, and is not intended to limit the scope of this
application. Any equivalent structure or equivalent proc-
ess transformation using the contents of this application
and the accompanying drawings, or any direct or indirect
application in other related technical fields, is included in
the scope of patent protection of this application.

Claims

1. A dust box assembly, comprising a dust box having
a holding cavity, a dust suction port, and at least two
air outlets, wherein

-the dust suction portis connected to the holding
cavity;

- the atleast two air outlets are connected to the
holding cavity respectively;

- at least two fans are provided corresponding
to the at least two air outlets; and

- the fans are configured to form an air stream
passing through the dust suction port, the hold-
ing cavity, and the air outlets in turn.

2. The dust box assembly according to claim 1, further
comprising atleast two connection members, where-
in the connection members, the fans, and the air out-
lets are corresponded one by one, and the connec-
tion members are provided between the correspond-
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ing fans and air outlet.

3. The dust box assembly according to claim 2, further
comprising

- afirst vent formed on one side of each connec-
tion member, the first vent being configured to
connect to the air outlet corresponding to the
connection member; and

- a second vent connected to the first vent and
formed on the other side of the connection mem-
ber;

wherein the fan corresponding to the connection
member is set on the other side of the connection
member and connected to the second vent, and
wherein the angle between the plane in which the
first ventis located and the plane in which the second
ventis located is greater than 0° and less than 180°.

4. The dust box assembly according to claim 3, further
comprising a vibration dampening pad, wherein

- the connection member is provided with a hold-
ing slot connected to the second vent;

- the holding slot has a shape adapted to the
shape of the vibration dampening pad; and

- the vibration dampening pad is placed in the
holding slot and located between the fan and
the connection member.

5. Thedustboxassembly according to claim 3, wherein
the connection member comprises a spacer plate
set in the first vent, the spacer plate being opened
with one or more through holes.

6. The dust box assembly according to any one from
claims 1 to 5, wherein the dust box comprises an
access cavity adjacentto the holding cavity in a thick-
ness direction of the dust box, wherein

- the access cavity is connected to the holding
cavity and the air outlet;

- the access cavity is located downstream of the
airflow as compared to the holding cavity; and
- the size of the access cavity in the thickness
direction of the dust box is less than or equal to
the size of the holding cavity in the thickness
direction of the dust box.

7. Thedustboxassembly according to claim 6, wherein
the dust box comprises a first housing, a second
housing, and a cover, wherein

- the second housing is covered on one side of
the first housing to form the holding cavity;
- the cover is covered on the other side of the
second housing to form the access cavity;
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- the dust suction ports are opened on the first
housing or the second housing;
- the at least two air outlets are opened at inter-

24

a fan so that the fan is used to form an airflow
through the dust suction port, the holding cavity,
and the air outlets in turn.

vals on the second housing;

- the dust suction ports are spaced from the at 5 12. A dust box assembly, comprising:

least the dust suction ports; and

- the dust suction ports and the at least two air - a main body; and

outlets are set around the thickness direction of - a dust box assembly as claimed in any one of

the dust box. claims 1to 10, the dust box assembly being con-
10 nected to the main body.

8. Thedustboxassemblyaccording to claim 7, wherein

- the second housing is provided with a connect-

ing hole, the connecting hole running through
one side of the second housing to the other side 75
of the second housing to connect the access
cavity and the holding cavity;

- the dust box assembly comprises a first filter

and a second filter;

- the second filter and the first filter are provided 20
in the second housing and covering the connect-

ing holes in turn, or the second filter is provided

in the second housing and covering the connect-

ing holes;

- a number of the first filters is at least two, at 25
least two of the first filters being provided in the
second housing and covering the at least two

air outlets respectively; and

- the filtration accuracy of the second filter is less
than the filtration accuracy of the first filter. 30

9. Thedustboxassembly according to claim 8, wherein
the cover comprises a body and a top cover, wherein

- the body is having a mounting hole formed at 35
a position corresponding to the first filter;

- the mounting hole is connected to the access
cavity;

- the top cover is rotatably attached to the body

so as to close or open the mounting hole by ro- 40
tation; and

- the size of the mounting hole is greater than or
equal to the size of the connecting hole.

10. Thedustboxassemblyaccordingto claim 8, wherein 45
the dust box comprises a snap assembly for snap
connection to a device body of a cleaning device.

11. A dust box, comprising:
50

- a holding cavity;
- a dust suction port; and
- at least two air outlets; wherein
-the dust suction portis connected to the holding
cavity; 55
- the atleast two air outlets are connected to the
holding cavity; and
- each of the air outlet is configured to connect

13



EP 4 005 453 A1

FIG. 1

132

FIG. 2

14



EP 4 005 453 A1

FIG. 3

15



EP 4 005 453 A1

16



EP 4 005 453 A1

13a
34a
32 30
oL
lza\lzj 31 33331
N e 2333 a
— G | vy | 28 920473
120 (CEgia—ig T~ 33a
S —

1233,
[fmﬁﬁﬁ@iQSa

FIG. 5

17



EP 4 005 453 A1

1211a

A D7

16a

15a

32la 5,

34a

3la

32a

333a  332a

32a

FIG. 6

18



EP 4 005 453 A1

15b

110

11b

FIG. 7

19



EP 4 005 453 A1

20



EP 4 005 453 A1

FIG. 9

..

SN

FIG. 10

FIG. 11

21



EP 4 005 453 A1

FIG. 14

22



10

15

20

25

30

35

40

45

50

55

EP 4 005 453 A1

INTERNATIONAL SEARCH REPORT International application No.
PCT/CN2020/103616

A. CLASSIFICATION OF SUBJECT MATTER
A47L 11/24(2006.01)i; A47L 11/40(2006.01)i; A47L 9/20(2006.01)i; A47L 9/00(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)
A47L

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; VEN: L, 248, /B, AR, 820, 470, X0 24, i, S8, 32, SRR, UL, AL, Tk, KA, HE
=, HEX, dust, debris, garbage, collect+, dual, double, symmetric+, motor, discharge, outlet

C. DOCUMENTS CONSIDERED TO BE RELEVANT

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

X CN 204379163 U (HANGZHOU FEIGU TECHNOLOGY CO., LTD.) 10 June 2015 1,11-12
(2015-06-10)
description paragraphs 23, 33, figures 1-7

Y CN 204379163 U (HANGZHOU FEIGU TECHNOLOGY CO., LTD.) 10 June 2015 2-10
(2015-06-10)
description paragraphs 23, 33, figures 1-7

Y CN 208640609 U (BEITING ROBOROCK CENTURY TECHNOLOGY CO.,LTD.) 26 2-5
March 2019 (2019-03-26)
description paragraphs 21-35, figures 1-2

Y CN 108371515 A (LIAN, Yanmei) 07 August 2018 (2018-08-07) 6-10
description paragraphs 17-23, figures 1-3

X CN 201279113 Y (NINGBO FUJIA INDUSTRIAL CO., LTD.) 29 July 2009 (2009-07-29) 1,11-12
description, page 2, and figures 1-2

X CN 103156547 A (SUZHOU EJE INTELLIGENT SCIENCE & TECHNOLOGY CO., LTD.) 1, 11-12
19 June 2013 (2013-06-19)
description paragraphs 16-19, figures 1-5

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T later document published after the international filing date or priority
“A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
«g” earlier application or patent but published on or after the international ~ «x» document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive step
«L” document which may throw doubts on priority claim(s) or which is when the document is taken alone
cited to establish the publication date of another citation or other «y» document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
“0” document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

“p» document published prior to the international filing date but later than  «.g» Jocument member of the same patent family
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report

15 October 2020 28 October 2020

Name and mailing address of the [ISA/CN Authorized officer

China National Intellectual Property Administration (ISA/
CN)

No. 6, Xitucheng Road, Jimengiao Haidian District, Beijing
100088

China

Facsimile No. (86-10)62019451 Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)

23




10

15

20

25

30

35

40

45

50

55

EP 4 005 453 A1

INTERNATIONAL SEARCH REPORT International application No.

PCT/CN2020/103616

C. DOCUMENTS CONSIDERED TO BE RELEVANT

claims 1-12

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X CN 205006806 U (FOSHAN GAOIJIE ENVIRONMENT PROTECTION TECHNOLOGY 1,11-12
CO.,LTD.) 03 February 2016 (2016-02-03)
description paragraphs 23-26, figures 1-3
A CN 102362801 A (GUANGZHOU BAIYUN CLEANING PRODUCTS CO., LTD.) 29 1-12
February 2012 (2012-02-29)
entire document
A CN 109288450 A (ANKER INNOVATIONS LIMITED) 01 February 2019 (2019-02-01) 1-12
entire document
A KR 20170002132 U (HONG K N) 16 June 2017 (2017-06-16) 1-12
entire document
PX CN 210990037 U (ANKER INNOVATIONS LIMITED) 14 July 2020 (2020-07-14) 1-12
claims 1-10
PX CN 111281275 A (ANKER INNOVATIONS LIMITED) 16 June 2020 (2020-06-16) 1-12

Form PCT/ISA/210 (second sheet) (January 2015)

24




10

15

20

25

30

35

40

45

50

55

EP 4 005 453 A1

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

PCT/CN2020/103616

Patent document Publication date

Patent family member(s) Publication date

cited in search report (day/month/year) (day/month/year)
CN 204379163 U 10 June 2015 None
CN 208640609 U 26 March 2019 None
CN 108371515 A 07 August 2018 None
CN 201279113 Y 29 July 2009 None
CN 103156547 A 19 June 2013 CN 103156547 B 24 February 2016
CN 205006806 U 03 February 2016 None
CN 102362801 A 29 February 2012 CN 102362801 B 22 January 2014
CN 109288450 A 01 February 2019 None
KR 20170002132 U 16 June 2017 None
CN 210990037 U 14 July 2020 None
CN 111281275 A 16 June 2020 None

Form PCT/ISA/210 (patent family annex) (January 2015)

25




	bibliography
	abstract
	description
	claims
	drawings
	search report

