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(54) CLEANING DEVICE

(57) The present invention provides a cleaning de-
vice, with a sealing member provided in a region of
connection of a body part and a dust collection compo-
nent of the cleaning device, a cross section of an elastic
force application portion of the sealing member being
formed in an arc shape, thereby enabling a good sealing
effectwhile also facilitating installation and removal of the
dust collection component; moreover, the sealing mem-
ber has a two-layer elastic wall structure and is therefore
not likely to deform even with long-term use. The present
invention additionally provides an alignment structure
between the dust collection component and a device
body, further avoiding problems such as rocking and
shifting during installation of the dust collection compo-
nent; improves a sealing structure between a handle and
thedevicebody, facilitating installationand removalof the
handle; improves an installation connection structure of a
cleaning fluid storage tank and the device body, facilitat-
ing installation and removal of the cleaning fluid storage
tank; and improves the structure of a motor mounting
bracket, avoiding excessive rocking of the motor during
use, and thus being able to effectively extend the motor
service life.
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Description

Technical Field

[0001] The present invention relates to the field of
household appliances, in particular to a cleaning device,
suchasavacuumcleaner, amoppingapparatusorafloor
sweeper.

Background Art

[0002] Cleaning devices are generally fittedwith a dust
bin for collecting dust and other dirt. A fluid communica-
tion duct is generally provided between the dust bin and a
body of the device, the duct allowing air or dust and other
dirt to pass through. A sealing member may be provided
at the position of connection between the dust bin and the
device body to prevent outward leakage of gases or dust.
Existing sealingmembers are quite complex in structure,
and usually need to be fitted to both the device body and
thedust binby insertion, inorder toensuresealingquality,
but such a configuration makes removal of the dust bin
from the device body inconvenient. Sealing members
which are structurally simple can be envisaged, but
structurally simple sealing members are likely to result
in a poor sealing effect, fatigue damage after a long
period of use, and so on.
[0003] Furthermore, existing cleaning devices have
room for improvement in other respects, for example:
there are few alignment feature structures between the
dust bin and the device body, so deviation from the
correct installationposition is likely tooccur in theprocess
of installing the dust bin; a sealing structure between a
handle and the device body is overly complex, making
removal of the handle from the device difficult; a connec-
tion structure for fitting a cleaning fluid tank, used for
holding cleaning fluid, to the device is difficult to operate;
a mounting bracket for a vibrating component motor has
too simple a structure, so the motor is easily damaged in
use and has a short service life; and a suction cleaning
part of the cleaning device contains complex ducts and
electric wires, so components for accommodating or
carrying these ducts and electric wires usually need to
be additionally provided, which increases the overall
volumeof the structureaswell as themanufacturing cost.
[0004] Thus, it is necessary to provide a cleaning de-
vice to at least partially solve the abovementioned pro-
blems.

Summary of the Invention

[0005] The present invention provides a cleaning de-
vice, with a sealing member provided in a region of
connection of a body part and a dust collection compo-
nent of the cleaning device, a cross section of an elastic
force application portion of the sealing member being
formed in an arc shape, thereby enabling a good sealing
effectwhile also facilitating installation and removal of the

dust collection component; moreover, the sealing mem-
ber has a two-layer elastic wall structure and is therefore
not likely to deform even with long-term use.
[0006] The cleaning device of the present invention
also provides preferred configurations in other respects;
for example, the present invention additionally provides
an alignment structure between the dust collection com-
ponent and a device body, further avoiding problems
such as rocking and shifting during installation of the dust
collection component; improves a sealing structure be-
tween a handle and the device body, facilitating installa-
tion and removal of the handle; improves an installation
connection structure of a cleaning fluid storage tank and
thedevicebody, facilitating installationand removalof the
cleaning fluid storage tank; improves the structure of a
motor mounting bracket, avoiding excessive rocking of
the motor during use, and thus being able to effectively
extend themotor service life; and integrates part of a wall
face of a cleaning apparatus with a part for accommodat-
ing and carrying electric wires, ducts and other struc-
tures, thus saving space and reducing manufacturing
costs.
[0007] According to one aspect of the present inven-
tion, a cleaning device is provided, comprising:

a body, the body having a body top portion, a body
bottom portion, and a body side portion connected
between the body top portion and the body bottom
portion, with a first gas channel port formed on a
bottom wall of the body top portion;
a cleaning apparatus, connected to the bottomof the
body;
a dust collection means, removably installed be-
tween the body top portion and the body bottom
portion, with a second gas channel port formed on
a top wall of the dust collection means, the second
gas channel port being aligned with the first gas
channel port;
a sealing member, installed between the body top
portion and the dust collection means to realize
sealing at a position of communication between
thefirst gaschannel port and thesecondgaschannel
port, the sealing member comprising an inside wall,
an outside wall with the same axis as the inside wall,
and a connecting wall that transitions smoothly from
the bottom of the inside wall to the bottom of the
outsidewall, the connectingwall abutting the topwall
of the dust collection means around the second gas
channel port.

[0008] In an embodiment, the sealing member com-
prises a mounting portion fixed to the body top portion,
the mounting portion being connected to a top end of the
outside wall, and a top end of the inside wall being a free
end.
[0009] In an embodiment, the inside wall and the out-
side wall are formed in a shape, such as an annular
shape, fitting the shape of the second gas channel port,

5

10

15

20

25

30

35

40

45

50

55



3

3 EP 4 501 196 A1 4

and in particular, an axial dimension of the inside wall is
substantially equal to an axial dimension of the outside
wall.
[0010] In an embodiment, in a cross section through
the axis, a sectional profile of the connecting wall forms a
substantially arc-shaped portion, such as a semicircle, a
1/4 circle or a teardrop shape, and preferably, the topwall
is at a certain angle to a longitudinal direction of the
cleaning device.
[0011] In an embodiment, the dust collection means
has an inlet in communication with the cleaning appara-
tus, a filtration component positioned between the inlet
and the secondgas channel port is further provided in the
dust collection means, and a gas suction apparatus is
provided in the body top portion, the gas suction appa-
ratus being used to suck gas from the dust collection
means into the body top portion via the second gas
channel port and the first gas channel port.
[0012] In an embodiment, a first positioning feature
structure is provided on the dust collection means at a
position of connection to the body side portion, and the
body side portion has a second positioning feature struc-
ture corresponding to the first positioning feature struc-
ture, wherein the first positioning feature structure and
the second positioning feature structure are positioned
so that in the process of installing the dust collection
means, the first positioning feature structure and the
second positioning feature structure begin to engage
with each other when the top wall of the dust collection
means comes close to the sealing member.
[0013] In an embodiment, the first positioning feature
structure is a rib that is positioned on the dust collection
means near the bottom and projects in a first horizontal
direction towards the body side portion, and the second
positioning feature structure is a rib receiving slot of depth
3 mm;
in particular, the rib comprises two ribs arranged side by
side in a second horizontal direction perpendicular to the
first horizontal direction, and the rib receiving slot is one
slot running through in the second horizontal direction.
[0014] In an embodiment, a positioning slot extending
in a first horizontal direction is provided at the bottom of
the dust collection means, and a positioning protrusion
corresponding to the positioning slot is provided on a top
surface of the body bottom portion; and/or
a positioning block protruding towards a bottom side is
provided on the dust collection means at a position close
to the bottom and remote from the body side portion, a
receiving recess corresponding to thepositioningblock is
provided on the body bottom portion, and preferably, an
outer surfaceof thepositioningblock is flushwith anouter
surface of the body bottom portion when the dust collec-
tion means is mounted on the body.
[0015] In an embodiment, the cleaning device com-
prises an elongated handle detachably mounted on the
body top portion, wherein a second sealing member is
mounted at a handle receiving port of the body top por-
tion, the second sealingmember having a sealing portion

abutting an outer periphery of the handle, and in a cross
section through a centre line of the handle, a sectional
profile of the sealing portion is formed in a circular arc
shape, inparticular a semicircle, a1/4 circle, or a teardrop
shape.
[0016] In an embodiment, the sealing portion com-
prises a top wall, a bottom wall, and a transitional portion
which smoothly connects radial inner ends of the top wall
and the bottom wall, a radial outer end of the top wall
being fixed to the body top portion, and a radial outer end
of the bottom wall being free.
[0017] In an embodiment, the body top portion con-
tains a first support member and a second support mem-
ber located at the bottom of the first support member, the
second sealing member being located in an accommo-
dating space jointly defined by the first support member
and the second support member, and preferably, the
handle has a locking pin projecting radially from an outer
wall thereof, and thefirst supportmember isprovidedwith
a locking pin hole corresponding to the locking pin, the
locking pin hole being spaced apart from the accommo-
dating space.
[0018] In an embodiment, a cleaning fluid storage
means is fitted to the body top portion, and a locking bolt
and a button fixedly connected to the locking bolt are
provided at the top of the cleaning fluid storage means,
the locking bolt being constructed to be movable, under
the driving action of the button, betweena locked position
in which the locking bolt extends into the body top portion
and an unlocked position in which the locking bolt is
disengaged from the body top portion;
[0019] in particular, an elastic member is provided
between the locking bolt and a body of the cleaning fluid
storage means, and when the locking bolt is in the un-
locked position, the elasticmember stores force, and has
a biasing force that biases the locking bolt towards the
locked position;
in particular, the locking bolt and the button are a one-
piece member.
[0020] In an embodiment, the cleaning fluid storage
means has a bottom cover assembly, with a retainer
provided at the bottom of the bottom cover assembly,
the retainer having a top opening to partially install and
accommodate the bottom cover assembly; a cleaning
fluid discharge tube extending towards a bottom side is
provided at the bottom of the retainer, and the retainer
has two opposite wing parts projecting horizontally, the
wing parts being received in corresponding accommo-
dating parts in the body top portion, such that the retainer
is pivotable.
[0021] In an embodiment, the wing parts are hollow
round tube structures; more preferably, the two wing
parts are coaxial but have different diameters, and more
preferably, a bottom surface of the wing part with the
larger diameter of the twowingparts is flushwithabottom
surface of a body of the retainer;
[0022] in particular, a one-way valve is provided on the
bottom cover assembly, and the retainer has an installa-

5

10

15

20

25

30

35

40

45

50

55



4

5 EP 4 501 196 A1 6

tion post projecting towards a top side, the installation
post being inserted into the bottom of a valve core of the
one-way valve; preferably, a sealing ring is provided
between the retainer and the bottom cover assembly,
and the installation post is dimensioned so that sealing
canbemaintained at the sealing ring in the process of the
installation post and the one-way valve interacting with
eachother during installation and removal of the cleaning
fluid storage means.
[0023] In an embodiment, a motor and a motor mount-
ing bracket are provided in the cleaning apparatus,
wherein themotor mounting bracket comprises amount-
ing base and a circumferential portion which is annular
and projects from the mounting base towards a top side,
the circumferential portion surrounding the motor and
being adapted in shape to the motor; preferably, the
circumferential portion covers a region of the motor that
exceeds 1/2 of an axial dimension thereof, and more
preferably, the circumferential portion covers a region
equivalent to 1/2 - 3/4 of the motor in the axial direction
thereof.
[0024] In an embodiment, a connecting component
constructed to allow the cleaning apparatus to pivot
relative to the body is provided between the cleaning
apparatus and the body, and the cleaning apparatus
comprises a mounting bracket for receiving the connect-
ing component, a part of the mounting bracket forming
part of anouter surfaceof thecleaningapparatus, and the
mountingbracket further comprisinganextensionportion
in the cleaning apparatus, the extension portion being
constructed to cover or carry an electricwire or duct in the
cleaning apparatus, and the mounting bracket being an
integrally formed member;
in particular, there are two said extension portions, the
two extension portions extending from a body of the
mounting bracket in two partially opposite directions.

Brief Description of the Drawings

[0025] To better understand the above and other ob-
jectives, features, advantages and functions of the pre-
sent invention, reference may be made to the preferred
embodiments shown in the drawings. In the drawings,
identical or similar reference signs denote identical or
similar components. It should be understood by a person
skilled in the art that the drawings are intended to sche-
matically illustrate preferred embodiments of the present
invention, without imposing any limitations on the scope
of thepresent invention, and that thevariouscomponents
in the drawings are not drawn to scale.

Figs. 1 and 2 are schematic drawings of a cleaning
device according to some preferred embodiments of
the present invention, viewed from two angles.
Fig. 3 isapartial section takenalong lineA-A inFig. 2.
Fig. 4 is a partial enlarged drawing of part B in Fig. 3.
Fig. 5 is a schematic drawing of a body at the position
of a sealing member, viewed from below.

Figs. 6 - 7B are 3D schematic drawings of a dust
collection means on its own, viewed from three an-
gles.
Fig. 8 is a 3D schematic drawing of a receiving slot
part of a body.
Fig. 9 is a partial enlarged drawing of part C in Fig. 3.
Fig. 10 is apartial enlargeddrawingof partD inFig. 3.
Fig. 11 is a partial enlargeddrawingof part E inFig. 3.
Fig. 12 is a 3D drawing of the retainer in Fig. 11.
Fig. 13 is another sectional drawingof thepart shown
in Fig. 11.
Fig. 14 is a 3D drawing of amotor part in the cleaning
apparatus of the cleaning device in Fig. 1.
Fig. 15 is a 3D drawing of the junction between a
body and the cleaning apparatus of the cleaning
device in Fig. 1.
Fig. 16 is a schematic drawing of someof the internal
structure of the cleaning apparatus in Fig. 15.

Key to reference signs:

[0026]

100 cleaning device
10 handle
101 locking pin
11 gripping portion
20 body
21 body top portion
211 suction apparatus
212 locking tongue receiving slot
213 second support member
214 sealing portion of second sealing member
2141 top wall of second sealing member
2142 bottom wall of second sealing member
2143 transitional portion of second sealing mem-

ber
215 device exhaust hole
216 second sealing member
217 first support member
22 body side portion
221 second engagement feature structure
222 locking bolt receiving slot
223 accommodating part
23 body bottom portion
231 positioning protrusion
232 receiving recess
233 separating wall
24 dust suction duct
241 inlet of dust suction duct
242 outlet of dust suction duct
25 sealing member
251 mounting portion of sealing member
2521 outside wall
2522 inside wall
2523 connecting wall
26 gas outlet
30 dust collection means
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31 dirt inlet
32 primary filtration component
33 gas outlet
34 top wall
341 locking tongue
351 first engagement feature structure
352 positioning slot
353 positioning block
36 secondary filtration component
40 cleaning fluid storage means
41 locking bolt
42 button
43 elastic member
44 fluid inlet valve
45 bottom cover assembly
46 one-way valve
47 retainer
471 installation post
472 cleaning fluid discharge tube
473, 474 wing parts
475 filtration core
50 cleaning apparatus
51 bottom cover
52 motor
53 motor mounting bracket
531 mounting base
532 circumferential portion
54 mounting bracket
541 part of mounting bracket
542 extension portion
60 connecting component

Detailed Description of Embodiments

[0027] A cleaning device according to the present in-
vention is described in detail below with reference to the
drawings. The embodiments set out below are merely
preferred embodiments according to the present inven-
tion. A person skilled in the art could think of otherways of
implementing the present invention on the basis of the
preferred embodiments, and such other ways shall like-
wise fall within the scope of the present invention.
[0028] The present invention provides a cleaning de-
vice, such as a vacuum cleaner, which in particular may
be a vacuum cleaner with a mopping function. It should
first be explained that directional and positional terms in
the present invention should be understood as meaning
relative directions and positions, and should be inter-
preted with reference to the normal orientation of the
cleaning device in a state of use (e.g. Fig. 1).
[0029] Figs. 1 - 16 show a cleaning device 100 accord-
ing to some preferred embodiments of the present in-
vention. First referring to Figs. 1 and 2, the cleaning
device 100 comprises a body 20, a handle 10 mounted
at the top of the body 20, and a cleaning apparatus 50
mounted at the bottom of the body 20. A gripping portion
11 is formed at the top of the handle 10. The cleaning
apparatus 50 is configured to directly contact a surface to

be cleaned and is formed as a plate-like structure, which
extends substantially along a horizontal plane when
viewed from the angles shown in Figs. 1 and 2, andwhich
ispivotable relative to thebody20 inapositionof use.The
body 20 has a body top portion 21, a body bottom portion
23, and a body side portion 22 connected between the
body top portion 21 and the body bottom portion 23. The
cleaning device 100 further comprises a cleaning fluid
storage means 40 mounted on the body top portion 21,
and a dust collection means 30 mounted between the
body top portion 21 and the body bottom portion 23. The
dust collection means 30, the cleaning fluid storage
means 40 and the body 20 together form a substantially
tubular structure.
[0030] The dust collection means 30 has two fluid
channels respectively in communication with the body
20: a dirt inlet 31 formed on a side wall of the dust
collection means 30, and a gas outlet 33 formed on a
top wall 34 of the dust collection means 30. Referring to
Fig. 3, an inlet 241of adust suctionduct 24of thecleaning
device 100 is formed on the cleaning apparatus 50,
specifically arranged near the bottom of the cleaning
device 100; an outlet 242 of the dust suction duct 24
(seeFig. 8) is formedat anapproximately central position
on the body side portion 22 of the body 20, and in
communication with the dirt inlet 31 of the dust collection
means 30. A suction apparatus 211, such as a fan, is
provided in the body top portion 21 of the body 20; the
suction apparatus 211 sucks gas from the dust collection
means 30 into the body top portion 31 through the gas
outlet 33. A filtration means positioned between the dirt
inlet 31 and the gas outlet 33 is provided in the dust
collectionmeans 30, the filtrationmeans further compris-
ing a primary filtration component 32 mainly used for
filtering large particles and a secondary filtration compo-
nent 36 mainly used for filtering small particles. It will be
understood that under the sucking action of the suction
apparatus 211, dirt from the surface to be cleaned enters
the dust collectionmeans 30 together with air via the dust
suction duct 24, then clean air resulting from two stages
of filtration in the dust collection means 30 enters the
body top portion 31 through the gas outlet 33, and is
finally discharged from a device exhaust hole 215 (see
Fig. 1).
[0031] Fig. 4 shows the structure of a sealing member
25at apositionof connectionbetween thegasoutlet 33of
the dust collection means 30 and a gas inlet 26 of the
body top portion 31, the sealing member 25 for example
beingasealing ring. Thesealingmember25asawhole is
made of a soft elastic material such as silicone rubber,
and has a mounting portion 251 for mounting the sealing
member 25 and a sealing portion serving a sealing func-
tion. The mounting portion 251 is snap-fitted to the body
top portion 21; the sealing portion comprises an annular
inside wall 2522, an annular outside wall 2521, and a
connecting wall 2523 connected at the bottom of the
inside wall 2522 and the outside wall 2521. A top end
of the outside wall 2521 is connected to the mounting
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portion 251, and a top end of the inside wall 2522 is a free
end.Theconnectingwall 2523 is constructed to transition
smoothly from a bottom end of the inside wall 2522 to a
bottomend of the outsidewall 2521; that is to say, there is
no edge in a region of connection of the inside wall 2522
and theoutsidewall 2521. In thesectional drawingshown
in Fig. 4, the sectional profile of the connecting wall 2523
is formed to be substantially semicircular. In other embo-
diments which are not shown, the sectional profile of the
connectingwall 2523maybe formed in a teardrop shape,
meaning that a radial dimension is largest near a bottom-
most part thereof and slightly smaller at a position slightly
nearer the top. In another embodiment which is not
shown, the sectional profile of the connecting wall
2523 may be formed in another arc shape, e.g. a 1/4
circle.
[0032] In someembodimentswhich are not shown, the
sealing member may not be a sealing ring. The sealing
member may be a non-annular member, having an out-
side wall, an inside wall and an arc-shaped connecting
wall, similar to the sealing member described above.
[0033] In particular, the annular inside wall 2522 and
the annular outside wall 2521 are both circular ring
structures around an axis X1, and an axial dimension
of the inside wall 2522 is substantially equal to an axial
dimension of the outside wall 2521. In another embodi-
ment which is not shown, the sealing member 25 has a
shape adapted to the shape of the gas outlet 33 overall;
for example, the inside wall and outside wall may be
constructed in an oval or square shape, etc. if the gas
outlet 33 is oval or square, and an axis of the inside and
outside walls may be a straight line through the centre
point of a projected profile thereof.
[0034] The connecting wall 2523 of the sealing mem-
ber25 is configured toabut andbepressed tightly against
the topwall 34 of the dust collectionmeans 30 around the
gas outlet 33. Figs. 5 and 6 show views of the dust
collection means 30 and the body 20 respectively after
they have been separated. The sealing member 25 is
pre-installed on the body top portion 21 of the body 20;
when the dust collection means 30 is installed on the
body 20, the sealingmember 25 and the topwall 34 of the
dust collection means 30 come into contact and are
pressed tightly against each other, and there is no need
for a snap-fitting or other connection relationship be-
tween the dust collection means 30 and the sealing
member 25.
[0035] Such a configuration of the sealing member 25
can achieve a good sealing effect while also facilitating
installation and removal of the dust collection means 30.
Moreover, the sealing member 25 is not likely to deform
evenwith long-termuse, due to having a two-layer elastic
wall structure.
[0036] In the embodiment described above, the gas
inlet 26 on the body top portion 21 forms a "first gas
channel port", and the gas outlet 33 of the dust collection
means 30 forms a "second gas channel port". In another
embodiment which is not shown, the first gas channel

port and second gas channel port may be other channel
ports; for example, the first gas channel port and second
gaschannel portmaybe theoutlet of thedust suctionduct
and the dirt inlet of the dust collection means. That is to
say, the sealing member in the embodiment described
above could also be used at other positions where gas
channel ports are joined.
[0037] Continuing to refer to Figs. 5 and 6, a locking
tongue 341 is provided on the top wall 34 of the dust
collection means 30, and a locking tongue receiving slot
212 is formed on a bottomwall of the body top portion 21.
Referring to Figs. 6‑8, the dust collection means 30 and
the body 20 have a variety of alignment feature struc-
tures, to facilitate accurate positioning of the dust collec-
tion means 30 in the process of installing the dust collec-
tion means 30, and avoid rocking or shifting of the dust
collection means 30. For example, a first positioning
feature structure 351 is provided on the dust collection
means 30 at a position of connection to the body side
portion 22, and the body side portion 22 has a second
positioning feature structure 221 corresponding to the
first positioning feature structure 351. The first position-
ing feature structure 351 is a rib that is positioned on the
dust collection means 30 near the bottom and projects in
a first horizontal direction H1 towards a side wall; the
second positioning feature structure 221 is the side wall.
Preferably, there are two ribs, arranged side by side in a
second horizontal direction H2 perpendicular to the first
horizontal direction H1.
[0038] It will be understood that in the process of
installing the dust collectionmeans 30, when the top wall
34 of the dust collection means 30 initially contacts the
sealing member 25, the sealing member 25 is com-
pressed elastically and applies a certain elastic force
to the dust collection means 30, possibly causing the
dust collection means 30 to rock and thus be positioned
inaccurately, but by having the first positioning feature
structure 351 and the second positioning feature struc-
ture 221 begin to engage with each other at or before this
time, rocking and shifting of the dust collectionmeans 30
due to the sealing member 25 contacting the dust collec-
tion means 30 can be avoided. Thus, the first positioning
feature structure 351 and the second positioning feature
structure 221may be positioned such that: in the process
of installing the dust collection means 30, the first posi-
tioning feature structure 351 and the second positioning
feature structure 221 begin to engage with each other
when the topof the dust collectionmeans30comesclose
to the sealing member 25.
[0039] In some embodiments, there may be other po-
sitioning feature structures between the dust collection
means 30 and the body 20. For example, a positioning
slot 352 extending in the first horizontal direction H1 is
provided at the bottom of the dust collection means 30,
and a positioning protrusion 231 corresponding to the
positioning slot 352 is provided on a top surface of the
body bottom portion 23; a positioning block 353 protrud-
ing towards a bottom side is provided on the dust collec-
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tion means 30 at a position close to the bottom and
remote from the body side portion 22, and a receiving
recess 232 corresponding to the positioning block is
provided on the body bottom portion 23, the positioning
protrusion 231 and the receiving recess 232 being se-
parated by a separating wall 233. Preferably, when the
dust collection means 30 is installed on the body 20, an
outer surface of the positioning block 353 and an outer
surface of the body bottom portion 23 are flush with each
other.
[0040] When installing the dust collection means 30,
the positioning block 353 and the receiving recess 232
engage with each other first, and the dust collection
means 30 pivots around the positioning block 353, such
that the positioning slot 352 of the dust collection means
30 engages with the positioning protrusion 231, and the
separating wall is thus positioned between the position-
ing block 353 and the positioning slot 352. When the top
wall 34 of the dust collection means 30 is about to come
into contact with the sealing member 25, the rib and the
side wall (i.e. the first positioning feature structure 351
and the second positioning feature structure 221) begin
to engage with each other. As shown in Fig. 7, in an
embodiment, the top wall 34 is at a certain angle to a
vertical direction (i.e. a direction perpendicular to the
plane defined by direction H1 and direction H2); this
angle is for example an acute angle, and the vertical
direction is parallel to a longitudinal direction of the clean-
ing device. When the dust collection means 30 rotates
into a locked position, the top wall 34 abuts the sealing
member 25, thereby forming a sealed engagement.
[0041] It should be explained that terms such as "first
positioning feature structure" and "second positioning
feature structure" mentioned in the present invention
are merely used to distinguish between components.
In fact, the components may be named in different ways.
For example, the positioning block 353 may be called a
first positioning part, while the receiving recess 232 is a
first positioning counterpart corresponding to the first
positioning part; and the part with reference numeral
351 may be called a second positioning part, while the
part with reference numeral 221 is a second positioning
counterpart corresponding to the second positioning
part.
[0042] Referring to Fig. 9 below, in some embodi-
ments, a sealing structure between the handle 10 and
the body 20 has a similar structure to the sealingmember
25. For convenience of description, the sealing structure
between thehandle10and thebody20 is calledasecond
sealing member 216. The handle 10 is an elongated
structure detachably mounted on the body top portion
21; the second sealing member 216 is mounted at a
handle receiving port of the body top portion 21, and
the second sealing member 216 has a sealing portion
214 abutting an outer periphery of the handle 10. In a
cross section through the centre line of the handle 10, the
sectional profile of the sealing portion 214 is formed in a
circular arc shape, e.g. a semicircle, a 1/4 circle, or a

teardrop shape. Further, the sealing portion comprises a
top wall 2141, a bottom wall 2142, and a transitional
portion 2143 which smoothly connects radial inner ends
of the top wall 2141 and the bottom wall 2142. A radial
outer end of the top wall 2141 is fixed to a mounting
portion of the second sealing member 216, and a radial
outer end of the bottom wall 2142 is free.
[0043] The second sealing member 216 has the same
advantages as the sealing member 25. For example, the
configuration of a second sealing ring canachieveagood
sealing effect while also facilitating mounting and re-
moval of the handle 10. Moreover, the second sealing
member 216 is not likely to deform even with long-term
use, due to having a two-layer elastic wall structure.
[0044] In another embodiment which is not shown, the
second sealingmember may have a non-annular shape;
the non-annular second sealingmembermay still have a
top wall, a bottom wall, and a transitional portion in a
circular arc shape, as in the second sealing member
described above.
[0045] Preferably, the body top portion contains a first
support member 217 and a second support member 213
located at the bottom of the first support member. The
second sealing member 214 is located in an accommo-
dating space jointly defined by the first support member
217and thesecondsupportmember213, and themount-
ing portion of the second sealing member 216 may be
snap-fitted to the first support member 217 and/or the
second support member 213. More preferably, the han-
dle has a locking pin 101 projecting radially from an outer
wall thereof, and the first supportmember 217 is provided
with a locking pin hole corresponding to the locking pin
101, the locking pin hole being spaced apart from the
accommodating space, to prevent the locking pin 101
from interfering with the second sealing member 214.
[0046] In some preferred embodiments, there are also
certain preferred configurations for an installation con-
nection structure for the cleaning fluid storagemeans 40;
these preferred configurations are shown in Figs. 10 - 13.
[0047] First referring to Fig. 10, a locking bolt 41 and a
button 42 fixedly connected to the locking bolt 41 are
providedat the topof thecleaningfluidstoragemeans40,
the locking bolt 41 being constructed to be movable,
under the driving action of the button 42, between a
locked position in which the locking bolt extends into a
locking bolt receiving slot 222 of the body top portion 21
and an unlocked position in which the locking bolt is
disengaged from the body top portion 21. In particular,
an elastic member 43 is provided between the locking
bolt 41 and a body 20 of the cleaning fluid storagemeans
40; when the locking bolt 41 is in the unlocked position,
the elastic member 43 stores force, and has a biasing
force that biases the locking bolt 41 towards the locked
position. The locking bolt 41 and the button 42 may be
integrally formed. The cleaning fluid storagemeans 40 is
also provided with a one-way valve 44 near the top
thereof, to enable the cleaning fluid storage means 40
to be replenished with air when the cleaning fluid is
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discharged.
[0048] Turning to Fig. 11, the cleaning fluid storage
means 40 has a bottom cover assembly 45, with a
retainer 47 provided at the bottom of the bottom cover
assembly 45, the retainer 47 having a top opening to
partially install and accommodate the bottom cover as-
sembly 45. A one-way valve 46 is provided on the bottom
cover assembly45, and the retainer 47hasan installation
post 471 projecting towards a top side, the installation
post 471 being inserted into the bottom of a valve core of
the one-way valve 46. A filtration core 475 is further
provided in the retainer 47. Preferably, a sealing ring is
provided between the retainer 47 and the bottom cover
assembly 45, and the installation post 471 is dimen-
sioned so that sealing can be maintained at the sealing
ring in the process of the installation post 471 and the
one-way valve 46 interacting with each other during
installation and removal of the cleaning fluid storage
means 40.
[0049] The 3D structure of the retainer 47 is shown in
Fig. 12. As can be seen, a cleaning fluid discharge tube
472 extending towards a bottom side is provided at the
bottom of the retainer 47, and the retainer 47 has two
opposite wing parts 473, 474 projecting horizontally. The
twowing parts 473, 474 are hollow tubular structures, the
two tubular structures having a common axis D1. Fig. 13
shows another sectional drawing of the components
shown in Fig. 11. This cross section is jointly defined
byanaxisX2of the installation post and theaxisD1of the
tubular structures formed by thewing parts 473, 474, and
the two wing parts 473, 474 are shown in the sectional
drawing.
[0050] Now turning to Fig. 13, it can be seen that the
wing parts 473, 474 are received in corresponding ac-
commodating parts 223 in the body top portion 21. Since
the wing parts 473, 474 are tube structures and the
accommodating parts 223 are cylindrical receiving cav-
ities, the retainer 47 is rotatable as a whole through a
certain angle about direction D1 (see Fig. 12), and this
facilitates installation and removal of the cleaning fluid
storage means 40. It will be understood that the pivoting
and rocking of the retainer 47 used for receiving the
cleaning fluid storage means 40 can provide an optimal
engagement angle, facilitating alignment of the cleaning
fluid storage means 40. Preferably, the pair of wing parts
473, 474 have different diameters, and a bottom surface
of thewingpart 473with the larger diameter is flushwith a
bottom surface of a body of the retainer 47.
[0051] In some embodiments, a motor 52 for providing
vibration for the cleaning apparatus 50 is installed in the
cleaning apparatus 50. Referring to Fig. 14, in some
embodiments, a motor mounting bracket 53 may also
have an improved structure. Fig. 14 shows the motor
mounting bracket 53 on a bottomcover 51 of the cleaning
apparatus 50, the motor mounting bracket comprising a
mounting base 531 and a circumferential portion 532
which is annular and projects from the mounting base
531 towards a top side, the circumferential portion 532

surrounding the motor 52 and being adapted in shape to
the motor 52. Preferably, the circumferential portion 532
covers a region of the motor 52 that exceeds 1/2 of an
axial dimension thereof, andmorepreferably, the circum-
ferential portion 532 covers a region equivalent to 1/2 -
3/4 of the motor 52 in the axial direction thereof. Such a
configurationcanavoidexcessive rockingof themotor 52
duringuse, so caneffectively extend the service life of the
motor 52.
[0052] Now referring to Fig. 15, a connecting compo-
nent 60 constructed to allow the cleaning apparatus 50 to
pivot relative to the body 20 is provided between the
cleaning apparatus 50 and the body 20, and the cleaning
apparatus 50 comprises a mounting bracket 54 for re-
ceiving the connecting component 60, the mounting
bracket 54 being a one-piece member. A part 541 of
the mounting bracket 54 forms part of an outer surface
of the cleaning apparatus 50. Fig. 16 shows the structure
of the cleaningapparatus 50after removal of a topwall 34
and other components thereof; as can be seen, the
mounting bracket 54 further comprises extension por-
tions 542 in the cleaning apparatus 50, the extension
portions 542 being constructed to cover or carry electric
wiresor ducts in thecleaningapparatus50.Thereare two
extension portions 542, the two extension portions 542
extending from a body of the mounting bracket 54 in
partially opposite directions. Compared with a conven-
tional solution requiringanadditional coveringor carrying
member to cover or carry electric wire or ducts, embodi-
mentsof thepresent invention integratepart of awall face
of the cleaning apparatus 50with a part for accommodat-
ing and carrying electric wires, ducts and other struc-
tures, thus saving space and reducing manufacturing
costs.
[0053] It can be seen from the discussion of the em-
bodiments above that sealing in the region of connection
of the dust collection component and the body part of the
present invention can achieve a good sealing effect while
also facilitating installation and removal of the dust col-
lection component; moreover, the sealing member has a
two-layer elastic wall structure and is therefore not likely
to deformevenwith long-termuse. The present invention
additionally provides an alignment structure between the
dust collection component and the device body, further
avoiding problems such as rocking and shifting during
installation of the dust collection component; improves
the sealing structure between the handle and the device
body, facilitating installation and removal of the handle;
improves the installation connection structure of the
cleaning fluid storage tank and the device body, facilitat-
ing installation and removal of the cleaning fluid storage
tank; improves the structureof themotormountingbrack-
et, avoiding excessive rocking of the motor during use,
and thus being able to effectively extend the motor ser-
vice life; and integrates part of a wall face of the cleaning
apparatus with a part for accommodating and carrying
electric wires, ducts and other structures, thus saving
space and reducing manufacturing costs.
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[0054] Through the above content, those skilled in the
art will easily recognize that alternatives to the structures
disclosed in the present invention may be used as fea-
sible alternative embodiments, and embodiments dis-
closed in the present invention may be combined to
produce new embodiments, which likewise fall within
the scope of the attached claims.

Claims

1. Cleaning device (100), characterized in that the
cleaning device comprises:

a body (20), the body having a body top portion
(21), a body bottomportion (23), andabody side
portion (22) connected between the body top
portion and the body bottom portion, with a first
gas channel port (26) formed on a bottomwall of
the body top portion (21);
a cleaning apparatus (50), connected to the
bottom of the body (20);
a dust collection means (30), removably in-
stalled between the body top portion (21) and
the body bottom portion (23), with a second gas
channel port (33) formed on a topwall (34) of the
dust collection means (30), the second gas
channel port (33) being aligned with the first
gas channel port (26);
a sealing member (25), installed between the
body top portion (21) and the dust collection
means (30) to realize sealing at a position of
communication between the first gas channel
port (26) and the second gas channel port (33),
the sealing member comprising an inside wall
(2522), an outside wall (2521) with the same
axis as the inside wall, and a connecting wall
(2523) that transitions smoothly from the bottom
of the inside wall to the bottom of the outside
wall, the connecting wall (2523) abutting the top
wall (34) of the dust collection means (30)
around the second gas channel port (33).

2. Cleaning device according to Claim 1, character-
ized in that the sealing member (25) comprises a
mounting portion (251) fixed to the body top portion
(21), the mounting portion (251) being connected to
a top end of the outside wall (2521), and a top end of
the inside wall (2522) being a free end.

3. Cleaning device according to Claim 1 or 2, charac-
terized in that the inside wall (2522) and the outside
wall (2521) are formed in a shape, such as an an-
nular shape, fitting the shape of the second gas
channel port, and in particular, an axial dimension
of the inside wall is substantially equal to an axial
dimension of the outside wall.

4. Cleaning device according to Claim 3, character-
ized in that in a cross section through theaxis (X1), a
sectional profile of the connecting wall (2523) forms
a substantially arc-shaped portion, such as a semi-
circle, a 1/4 circle or a teardrop shape, and prefer-
ably, the top wall (34) is at a certain angle to a long-
itudinal direction of the cleaning device.

5. Cleaning device according to any one of Claims 1‑4,
characterized in that the dust collectionmeans (30)
has an inlet (31) in communication with the cleaning
apparatus (50), a filtration component (32, 36) posi-
tioned between the inlet (31) and the second gas
channel port (33) is further provided in the dust
collection means (30), and a gas suction apparatus
is provided in the body top portion (21), the gas
suction apparatus being used to suck gas from the
dust collection means (30) into the body top portion
via the second gas channel port (33) and the first gas
channel port (26).

6. Cleaning device according to Claim 2, character-
ized in that a first positioning feature structure (351)
is provided on the dust collection means (30) at a
position of connection to the body side portion (22),
and the body side portion (22) has a second posi-
tioning feature structure (221) corresponding to the
first positioning feature structure (351), wherein the
first positioning feature structure and the second
positioning feature structure are positioned so that
in the process of installing the dust collectionmeans,
the first positioning feature structure and the second
positioning feature structure begin to engage with
each other when the top wall (34) of the dust collec-
tionmeans comes close to the sealingmember (25).

7. Cleaning device according to Claim 6, character-
ized in that the first positioning feature structure
(351) is a rib that is positioned on the dust collection
means (30) near the bottom and projects in a first
horizontal direction (H1) towards the body side por-
tion (22), and the second positioning feature struc-
ture (221) is a rib receiving slot of depth 3 mm;
in particular, the rib comprises two ribs arranged side
by side in a second horizontal direction (H2) perpen-
dicular to the first horizontal direction, and the rib
receiving slot (221) is one slot running through in the
second horizontal direction.

8. Cleaning device according to any oneofClaims1 - 7,
characterized in that a positioning slot (352) ex-
tending in a first horizontal direction (H1) is provided
at the bottomof the dust collectionmeans (30), and a
positioning protrusion (231) corresponding to the
positioning slot is provided on a top surface of the
body bottom portion (23); and/or
a positioning block (353) protruding towards a bot-
tom side is provided on the dust collection means
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(30) at aposition close to thebottomand remote from
the body side portion, a receiving recess (232) cor-
responding to the positioning block (353) is provided
on the body bottom portion (23), and preferably, an
outer surface of the positioning block (353) is flush
with an outer surface of the body bottom portion (23)
when the dust collection means (30) is mounted on
the body.

9. Cleaning device according to any oneofClaims1 - 8,
characterized in that the cleaning device (100)
comprises an elongated handle (10) detachably
mounted on the body top portion, wherein a second
sealingmember (216) ismounted at a handle receiv-
ing port of the body top portion, the second sealing
member (216) having a sealing portion (214) abut-
ting an outer periphery of the handle (10), and in a
cross section through a centre line of the handle, a
sectional profile of the sealingportion (214) is formed
inacircular arcshape, inparticular asemicircle, a1/4
circle, or a teardrop shape;
preferably, the sealing portion (214) comprises a top
wall (2141), a bottom wall (2142), and a transitional
portion (2143) which smoothly connects radial inner
endsof the topwall and thebottomwall, a radial outer
end of the top wall (2141) being fixed to the body top
portion, and a radial outer end of the bottom wall
(2142) being free.

10. Cleaning device according to Claim 9, character-
ized in that the body top portion contains a first
support member (217) and a second support mem-
ber (213) located at the bottom of the first support
member, the second sealing member (214) being
located in an accommodating space jointly defined
by the first support member (217) and the second
support member (213), and preferably, the handle
has a locking pin (101) projecting radially from an
outer wall thereof, and the first support member
(217) is provided with a locking pin hole correspond-
ing to the locking pin (101), the locking pin hole being
spaced apart from the accommodating space.

11. Cleaning device according to any one of Claims 1 -
10, characterized in that a cleaning fluid storage
means (40) is fitted to thebody topportion (21), anda
locking bolt (41) and a button (42) fixedly connected
to the locking bolt are provided at the top of the
cleaning fluid storage means, the locking bolt (41)
being constructed to be movable, under the driving
actionof thebutton (42), betweena lockedposition in
which the locking bolt extends into the body top
portion and an unlocked position inwhich the locking
bolt is disengaged from the body top portion;

in particular, an elastic member (43) is provided
between the locking bolt (41) and a body of the
cleaning fluid storagemeans (40), andwhen the

locking bolt (41) is in the unlocked position, the
elastic member (43) stores force, and has a
biasing force that biases the lockingbolt towards
the locked position;
in particular, the locking bolt (41) and the button
(42) are a one-piece member.

12. Cleaning device according to Claim 11, character-
ized in that the cleaning fluid storage means (40)
has a bottom cover assembly (45), with a retainer
(46) provided at the bottom of the bottom cover
assembly, the retainer (46) having a top opening to
partially install and accommodate the bottom cover
assembly (45); a cleaning fluid discharge tube (472)
extending towards a bottom side is provided at the
bottom of the retainer (46), and the retainer (47) has
two opposite wing parts (473, 474) projecting hor-
izontally, the wing parts being received in corre-
sponding accommodating parts (223) in the body
top portion, such that the retainer (47) is pivotable.

13. Cleaning device according to Claim 12, character-
ized in that the wing parts (473, 474) are hollow
round tube structures; more preferably, the two wing
parts are coaxial but have different diameters, and
more preferably, a bottom surface of the wing part
(473) with the larger diameter of the twowing parts is
flush with a bottom surface of a body of the retainer
(47);
in particular, a one-way valve (46) is provided on the
bottom cover assembly (45), and the retainer has an
installation post (471) projecting towards a top side,
the installation post being inserted into the bottom of
a valve core of the one-way valve; preferably, a
sealing ring is provided between the retainer (47)
and the bottom cover assembly (45), and the instal-
lation post (471) is dimensioned so that sealing can
bemaintainedat the sealing ring in theprocessof the
installation post (471) and the one-way valve (46)
interacting with each other during installation and
removal of the cleaning fluid storage means (40).

14. Cleaning device according to any one of Claims 1 -
13, characterized in that a motor (52) and a motor
mounting bracket (53) are provided in the cleaning
apparatus (50), wherein themotor mounting bracket
(53) comprises amounting base (531) and a circum-
ferential portion (532) which is annular and projects
from the mounting base towards a top side, the
circumferential portion (532) surrounding the motor
(52) and being adapted in shape to the motor (52);
preferably, the circumferential portion (532) covers a
region of the motor (52) that exceeds 1/2 of an axial
dimension thereof, and more preferably, the circum-
ferential portion (532) covers a region equivalent to
1/2 - 3/4 of the motor (52) in the axial direction
thereof.
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15. Cleaning device according to any one of Claims 1 -
14, characterized in that a connecting component
(60) constructed to allow the cleaning apparatus to
pivot relative to the body is provided between the
cleaning apparatus (50) and the body (20), and the
cleaning apparatus (50) comprises a mounting
bracket (54) for receiving the connecting component
(60), a part (541) of the mounting bracket forming
part of an outer surface of the cleaning apparatus,
and the mounting bracket further comprising an ex-
tension portion (542) in the cleaning apparatus, the
extension portion being constructed to cover or carry
anelectricwireor duct in thecleaningapparatus, and
the mounting bracket being an integrally formed
member;
in particular, there are two said extension portions
(542), the two extension portions extending from a
bodyof themountingbracket in twopartially opposite
directions.
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