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(67)  The present disclosure relates to a roller brush
device of a surface cleaning apparatus. The roller brush
device (100) comprises: a base (120); a roller brush as-
sembly (110) detachably mounted to the base (120) and
comprising a roller brush shaft (112) that is configured
to rotate about an axis of the roller brush; and a release
device (130) comprising a release operation member
mounted on the roller brush assembly (110) and config-
ured to be actuated to release the locking between the
base (120) and the roller brush assembly (110), and pro-
vide an assisting force for removing the roller brush as-
sembly (110) duration the actuation. In this way, the user
may conveniently remove roller brush assembly with a
very small force.

ROLLER BRUSH DEVICE AND SURFACE CLEANING APPARATUS

FIG. 1
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Description
FIELD
[0001] Embodiments of the present disclosure gener-

ally relate to a surface cleaning apparatus, and more spe-
cifically to a roller brush device of a surface cleaning ap-
paratus.

BACKGROUND

[0002] Surface cleaning apparatus, such as a floor
cleaning machine or a cleaner robot, are widely used in
daily life due to their excellent cleaning performance. The
surface cleaning apparatusis usually provided with a roll-
er brush that comes into contact with the surface to be
cleaned. The dirt is picked up by the rotating roller brush
to achieve surface cleaning. The coverage of the roller
brush in the direction of rotation is crucial for cleaning
ability of the roller brush. In order to achieve a maximum
coverage of the roller brush, a cleaning element of the
roller brush usually is designed to extend in an axial di-
rection of the whole roller brush so that the roller brush
can achieve cleaning in an entire region including edges.
The roller brush is usually detachably disposed on a base
of the roller brush, so that the roller brush can be period-
ically removed for maintenance during use, for example
to remove dirt such as accumulated fibers. The conven-
tional roller brush is subject to a problem of difficulty for
removal, and there is a demand for further improvement
of the surface cleaning apparatus.

SUMMARY

[0003] Embodiments of the present disclosure provide
a roller brush device of a surface cleaning apparatus,
intended to solve one or more of the above problems and
other potential problems.

[0004] According to a first aspect of the present disclo-
sure, there is provided a roller brush device. The roller
brush device comprises: a base; aroller brush assembly
detachably mounted to the base and comprising a roller
brush shaft that is configured to rotate about an axis of
the roller brush; and a release device comprising a re-
lease operation member mounted on the roller brush as-
sembly and configured to be actuated to release alocking
between the base and the roller brush assembly, and to
provide an assisting force for removing the roller brush
assembly duration the actuation. In this way, through the
release device, the locking between the roller brush and
the base can be released, and meanwhile an assisting
force for removing the roller brush assembly may also
be provided, thereby making the removal labor-saving.

[0005] In some embodiments, the release operation
member is a knob, and the release device further com-
prises an assisting device driven by the knob. In some
embodiments, the assisting device comprises a pushrod
mounted in the roller brush shaft and extending along
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the axis of the roller brush. The push rod is configured
to be driven to move along the axis of the roller brush
away from the knob during rotation of the knob to abut
against the base. In this way, the locking between the
roller brush and the base may be released conveniently
through the rotation of the knob, and meanwhile an as-
sisting force for removing the roller brush assembly may
also be provided through the rotation of the knob.
[0006] In some embodiments, the roller brush shaft
may include a through hole extending along the axis of
the roller brush and configured to receive the push rod,
and the push rod and the roller brush shaft coaxially ex-
tend. In this way, the push rod may be arranged in a
structurally compact manner.

[0007] In some embodiments, the push rod may be
configured to abut against a power shaft of the base, and
the power shaft engages theroller brush shaft via a spline
to transmit power from the power shaft to the roller brush
shaft. As such, the push rod may counteract a static fric-
tion force between the roller brush shaft and the power
shaft.

[0008] In some embodiment, the release device may
further comprise a return spring for returning the push
rod after the roller brush assembly is removed.

[0009] In some embodiments, the knob may include
an operating portion disposed on the user side and a
driving portion located on a side opposite to the operating
portion, and the driving portion is configured to push the
push rod to move during the rotation of the knob. In this
way, the push rod may be conveniently driven through
the driving portion.

[0010] In some embodiments, the driving portion com-
prises a protrusion protruding from the knob on a side
opposite to the operating portion, and the protrusion is
arranged eccentrically with respect to a center of rotation
of the knob. Therefore, the driving portion may be imple-
mented in a simple manner.

[0011] In some embodiments, the push rod may com-
prise an engaging portion adapted to engage with the
driving portion. The engaging portion comprises a slope,
a guide rail or a guide groove. The push rod may be
conveniently moved and/or the movement of the push
rod may be guided through the engaging portion.
[0012] In some embodiments, the release device may
further comprise a locking member driven by the opera-
tion release member, and the locking memberis movably
disposed relative to the base to slide between a locked
position where the locking member engages the base
and an unlocked position where the locking member dis-
engages from the base. In this way, the locking and un-
locking of the base and the roller brush assembly may
be achieved by moving a slider.

[0013] In some embodiments, the knob may comprise
a toggle portion protruding laterally from the knob, and
during rotation of the knob, the toggle portion pushes the
locking member to move from the locked position to the
unlocked position. As such, the locking member is direct-
ly driven by the toggle portion to achieve unlocking or
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locking.

[0014] In some embodiments, the knob may drive the
locking member through a link, one end of the link is
pivotally connected to the knob, and the other end of the
link is pivotally connected to the locking member. In this
way, the locking member is indirectly driven by the link
to achieve unlocking or locking.

[0015] In some embodiments, a pivoting portion of the
link and the locking member may comprise a pivot dis-
posed on one of the link and the locking member and a
waist-shaped hole disposed on the other of the link and
locking member, and the waist-shaped hole allows the
pivot to move linearly in the waist-shaped hole. As such,
deadlock of the link in which the link cannot be moved
may be prevented.

[0016] Insome embodiments, a sliding direction of the
locking member may be seta non-zero angle with respect
to an extension direction of the link. In this way, deadlock
of the link in which the link cannot be moved may be
prevented.

[0017] In some embodiments, the roller brush device
may comprise a return spring for returning the locking
member from the unlocked position to the locked posi-
tion. In this way, automatic return of the locking member
may be achieved.

[0018] According to a second aspect of the present
disclosure, there is provided a surface cleaning appara-
tus. The surface cleaning apparatus comprises: the roller
brush device according to the first aspect; and a main
body assembly configured to support the roller brush de-
vice.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] The above and other objectives, features, and
advantages of example embodiments of the present dis-
closure will become more apparent from the following
detailed description with reference to the accompanying
drawings. In the figures, several embodiments of the
present disclosure are shown in an exemplary but unre-
strictive manner.

FIG. 1 shows an overall schematic view of a surface
cleaning apparatus according to an embodiment of
the present disclosure.

FIG. 2 shows a schematic structural view of a roller
brush device according to an embodiment of the
present disclosure.

FIG. 3 shows a cross-sectional view of the roller
brush device along an axis of the roller brush accord-
ing to an embodiment of the present disclosure, with
an assisting device being separate from a base.

FIG. 4 shows a cross-sectional view of the roller
brush device along an axis of the roller brush accord-
ing to an embodiment of the present disclosure, with
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the assisting device abutting against the base to pro-
vide removal assistance.

FIG. 5 shows a perspective cross-sectional view of
a knob and a push rod according to an embodiment
of the present disclosure.

FIG. 6 shows a side view of a roller brush device
according to an embodiment of the present disclo-
sure, with the roller brush device in a locked state.

FIG. 7 shows a side view of a roller brush device
according to an embodiment of the present disclo-
sure with the roller brush device in an unlocked state.

FIG. 8 shows a partial cross-sectional view of the
roller brush device shown in FIG. 6, showing details
of locking and unlocking operations of a locking
member.

FIG. 9 shows a side view of a roller brush device
according to another embodiment of an embodiment
of the presentdisclosure, with the roller brush device
in a locked state.

FIG. 10 shows a side view of a roller brush device
according to a further embodimentof an embodiment
of the presentdisclosure, with the roller brush device
in a locked state.

FIG. 11 shows a partial cross-sectional view of the
roller brush device shown in FIG. 10, showing details
of locking and unlocking operations of a locking
member.

[0020] In all figures, the same or corresponding refer-
ence numbers denote the same or corresponding parts.

DETAILED DESCRIPTION OF EMBODIMENTS

[0021] Preferred embodiments of the present disclo-
sure will be described as follows in greater detail with
reference to the drawings. Although preferred embodi-
ments ofthe presentdisclosure are illustrated in the draw-
ings, it is to be understood that the present disclosure
described herein can be implemented in various man-
ners, not limited to the embodiments illustrated herein.
Rather, these embodiments are provided to make the
present disclosure described herein clearer and more
complete and convey the scope of the present disclosure
described herein completely to those skilled in the art.

[0022] As used herein, the term "comprises" and its
variants are to be read as open-ended terms that mean
"comprises, but is not limited to." The term "or" is to be
read as "and/or" unless the context clearly indicates oth-
erwise. The term "based on" is to be read as "based at
leastin parton." The term "one example implementation”
and "an example implementation" are to be read as "at
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least one example implementation." The term "another
implementation" is to be read as "at least one other im-
plementation." The terms indicating placement or posi-
tional relationship such as "up", "down", "front" and "rear"
are based on the orientation or positional relationship
shown in the figures, and are only for the convenience
in describing the principles of the present disclosure,
rather than indicating or implying that the designated el-
ements must have a particular orientation, be construct-
ed or operated in a particular orientation, and thus should
not be construed as limiting the present disclosure. A
roller brush device and a surface cleaning apparatus ac-
cording to the embodiments of the present disclosure will
be described below with reference to the figures.
[0023] FIG. 1 shows an overall schematic view of a
surface cleaning apparatus 10 according to an embodi-
ment of the present disclosure. As shown in FIG. 1, the
surface cleaning apparatus 1 comprises a roller brush
device 100 and a main body assembly 200. The roller
brush device 100 is used as a surface cleaning member.
The roller brush device 100 comprises a roller brush that
contacts a surface. When the roller brush is driven to
rotate, the dirt may be picked up by the roller brush. The
roller brush device 100 may be mounted to the main body
assembly 200. The main body assembly 200 may include
a collection device 210 for collecting dirt, a handle 220
adapted to be grasped by a user, and other parts. The
roller brush device 100 may be in fluid communication
with the collection device 210. FIG. 1 illustrates a struc-
ture of a handheld floor cleaning machine. It is to be un-
derstood that the roller brush device 100 of the present
disclosure may also be applied to surface cleaning ap-
paratuses such as a cleaner robot that can clean auto-
matically. Here, the example in FIG. 1 is not intended to
limit the present disclosure.

[0024] FIG. 2 shows a schematic structural view of a
roller brush device 100 according to an embodiment of
the present disclosure. FIG. 3 shows a cross-sectional
view of the roller brush device along an axis of the roller
brush according to an embodiment of the present disclo-
sure. As shown in FIG. 2 and FIG. 3, the roller brush
device 100 comprises a base 120 and a roller brush as-
sembly 110. The base 120 is configured to support and
drive the roller brush assembly 110. The base 120 may
include a power driving device such as a motor for driving
the roller brush assembly 110 to rotate. The roller brush
assembly 110 may include a cleaning member 117 and
a roller brush shaft 112 mounted inside the cleaning
member 117 (see FIG. 3). The cleaning member 117
may be a mop or the like, and the cleaning member 117
for cleaning is fixed to the roller brush shaft 112 and ro-
tates as the roller brush shaft 112 rotates, so as to realize
surface cleaning.

[0025] The driving device of the base 120 comprises
apower shaft 122 coupled with an output shaft of a motor.
The power shaft 122 may include a spline. The power
shaft 122 may be coupled with the roller brush shaft 112
by for example the spline. The roller brush shaft 112 may
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be provided with a coupling 119 adapted to be coupled
with the power shaft 122. The coupling 119 couples the
power shaft 122 together with the roller brush shaft 112.
When the roller brush device 100 isin operation, the pow-
er from the power shaft 122 is transmitted to the brush
shaft 112, and the roller brush shaft 112 rotates together
with the power shaft 122 to achieve surface cleaning. It
is to be understood that the illustrated coupling structure
is only exemplary, and the coupling structure may also
employ any other suitable manner.

[0026] In some embodiments, as shown in FIG. 2 and
FIG. 3, the roller brush shaft 112 comprises bristles
and/or brush cloth (i.e., the cleaning member 117) ar-
ranged along an entire outer circumference in an axial
direction of the roller brush, thereby significantly improv-
ing the cleaning capability of the roller brush along the
edges. In order to detach the roller brush assembly 110,
a manner of drawing out the roller brush assembly 110
from the side is usually designed. According to such a
design, when the roller brush assembly 110 is removed,
the roller brush assembly 110 moves along the axis of
the roller brush. This makes it difficult to remove the roller
brush assembly.

[0027] The Inventor has done a lot of analysis on the
reasons behind this technical problem, and found that
the main reasons for the difficulty in removing the roller
brush assembly are as follows. Firstly, a contact area
between the roller brush assembly 110 and the surface
is relatively large, resulting in a relatively large static fric-
tion force; in addition, the coupling fitting between the
power shaft 122 (such as a spline) of the base 120 and
the coupling 119 (such as akey groove) of the roller brush
assembly 110 also produces a static friction force. These
static friction forces will prevent the user from removing
the roller brush assembly 110 in the axial direction of the
roller brush. At the same time, more and more application
scenarios show that users are more inclined to remove
the roller brush assembly 110 with one hand, which
means higher release requirements. In view of this, the
present disclosure provides a release device 130. Rota-
tion of arelease knob ofthe release device are configured
to synchronously provide two functions, i.e., a locking for
locking the roller brush assembly with the base is re-
leased, and an assisting force for removing the roller
brush assembly may also be provided through the rota-
tion. Thus, the user may easily remove the roller brush
assembly 110 without increasing user operations.
[0028] Insome embodiments, as shownin FIG. 2-FIG.
5, the release device 130 comprises a knob 132 mounted
on the roller brush assembly 110 and an assisting device
140 actuatable by the knob 132. The knob 132 is dis-
posed on a side of the roller brush assembly 100 and
can rotate about the axis of the roller brush by a certain
angle. The locking between the base 120 and the roller
brush assembly 110 may be released while the knob 132
is rotated, thereby allowing the base 120 and the roller
brush assembly 110 to be unlocked from each other. In
addition, the assisting device 140 is also actuated while
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the knob 132 is rotated, so that at least a part of the
assisting device 140 contacts the base 120 to provide a
reaction force along the axis of the roller brush through
the contact. The reaction force is in the axial direction of
the roller brush and is opposite to a movement direction
of atleasta portion of the assisting device 140. Therefore,
the reaction force may counteract the aforementioned
static friction force that hinders the removal of the roller
brush assembly 110, so that the removal of the roller
brush assembly 110 is more labor-saving.

[0029] In some embodiments, as shown in FIG. 2 and
FIG. 3, the assisting device 140 comprises a push rod
142 mounted in the roller brush shaft 112 and extending
along the axis of the roller brush. During rotation of the
knob 132 in a predetermined direction, the rotation of the
knob 132 may drive the push rod 142 to move in the
direction of the roller shaft, and cause the push rod 142
to contact a corresponding component of the base 120
to provide a reaction force via the corresponding com-
ponent.

[0030] AsshowninFIG. 2, in an initial state where the
knob 132 is not rotated, this state may correspond to a
state where the base 120 and the roller brush assembly
110 are locked to each other. In a state where the base
120 and the roller brush assembly 110 are locked to each
other, the push rod 142 is disposed adjacent to the base
120. As an example, the push rod 142 may abut against
the base 120 or be spaced apart from the base 120 by
a small gap. When the base 120 and the roller brush
assembly 110 need to be unlocked to remove the roller
brush assembly 110, the user may rotate the knob 132.
As shown in FIG. 3, during rotation of the knob 132, the
push rod 142 moves linearly along the roller brush axis
away from the knob 132 to abut against a component of
the base 120. As a result, a reaction force for removing
the roller brush assembly 110 may be provided via the
componentand canbe used as aremoval assisting force.
The direction of the reaction force is along the axis of the
roller brush and opposite to the moving direction of the
push rod 142, so the reaction force may counteract the
static friction force that hinders the removal of the roller
brush assembly, such as the static friction force between
the roller brush and the surface. It is to be understood
that although in the illustrated embodiment, the push rod
is separated from the base 120 by a certain distance in
the locked state, this is only exemplary, and the push rod
is not necessarily separated from the base 120 by a cer-
tain distance in the locked state as long as the push rod
does not interfere with the movement of the base 120.
[0031] In the illustrated embodiment, the release op-
eration member is shown as a knob, and the locking be-
tween the base 120 and the roller brush assembly 110
is released by the rotation action of the knob. It is to be
understood that this is only exemplary, and the release
operating member may be implemented as a button or
other suitable form, the locking between the base 120
and the roller brush assembly 110 may be released by
pressing the button, and simultaneously the assisting
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force for removing the roller brush assembly 110 may be
provided during the actuation operation. Although in the
description of the following embodiments, the knob is tak-
en as an example for illustration, and the release oper-
ation member implemented as the button or other form
may also be included in the scope of the present disclo-
sure.

[0032] In some embodiments, as shown in FIG. 3 and
FIG. 4, a member of the base that is in contact with the
push rod is the power shaft 122. When the push rod 142
contacts the power shaft 122, a reaction force is provided
via the power shaft 122, and the reaction force also ad-
vantageously eliminates or reduces the static friction
force between the coupling of the roller brush and the
transmission shaft of the motor, further enabling the user
to remove the roller brush assembly conveniently. Itis to
be understood that the base member in contact with the
push rod may also be other parts.

[0033] In some embodiments, the roller brush shaft
112 may include a through hole 114 extending along the
axis oftherollerbrush. The push rod 142 may be received
in the through hole 114. A wall of the through hole 114
may guide the linear movement of the push rod 142. In
the state where the roller brush assembly is not removed,
the push rod 142 may for example retract in the through
hole 114, to prevent the presence of the push rod 142
from interfering with the force transmission between the
coupling 119 and the power shaft 122 of the roller brush
assembly 110. As shown in FIG. 4, the push rod 142 and
the roller brush shaft 112 may extend coaxially and pro-
trude from the through hole 114 on a side away from the
knob 132 to abut against the power shaft 122 during the
rotation of the knob 132.

[0034] In some embodiments, as shown in FIG. 4, the
assisting device 140 may further include a return spring
144. After the roller brush assembly 110 is removed, the
return spring 144 may be used to return the push rod
142. When the knob 132 moves in the unlocking direction,
the push rod 142 moves along with it, and the movement
of the push rod compresses the spring 144 to store en-
ergy. After the roller brush assembly 110 is removed, and
after the contact between the push rod 142 and the power
shaft 122 is made, the push rod 142 returns to an initial
position under the action of a compression elastic force
of the return spring 133.

[0035] Insome embodiments, as shownin FIG. 2-FIG.
5, the knob 132 may include an operating portion 134
disposed on the user side and a driving portion 136 lo-
cated on a side opposite to the operating portion. The
driving portion is configured to push the push rod 142 to
move during the rotation of the knob 132. The driving
portion 136 may be embodied as any driving mechanism
in any suitable form, as long as it is capable of pushing
the push rod 142 to move through the rotation of the knob
132.

[0036] In some embodiments, as shown in FIG. 5, the
driving portion 136 comprises a protrusion protruding on
a side of the knob 132 opposite to the operating portion.
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The push rod 142 may be pushed by the protrusion. In
some embodiments, the protrusion is arranged eccentri-
cally with respect to a center of rotation of the knob 132.
Therefore, the assisting force for pushing the push rod
142 for removal may be provided conveniently through
the rotation of the protrusion. In some embodiments, the
driving portion 136 may employ a non-eccentric arrange-
ment.

[0037] In some embodiments, the push rod 142 may
include an engaging portion 146 adapted to engage with
the driving portion. The engaging portion 146 may inter-
act with the driving portion 136 to facilitate providing the
aforementioned assisting force. The engaging portion
146 may be formed in any suitable shape. In some em-
bodiments, the engaging portion 146 may be formed into
a shape suitable for engaging with the protrusion, for ex-
ample, it may be formed into a shape capable of providing
a height difference in the assisting direction. The engag-
ing portion as shown in FIG. 5 may be formed as a slope
surface, a smooth curved surface, etc., so that as the
operating portion (such as the knob 132) is actuated, a
substantially linear movement process of the push rod
142 is obtained, which is convenient for the user to op-
erate more smoothly. During the unlocking process, as
the knob 132 is rotated, the protrusion may abut against
different positions of the engaging portion 146 to make
the push rod move in the assisting force.

[0038] In some embodiments, the push rod 142 may
include a guide rail which guides the driving portion 136
and can be driven by the driving portion 136. The guide
rail may for example extend protrudingly or concavely
from a side wall portion or other portion. The driving por-
tion 136 may include one or more laterally protruding
teeth. During the rotation of the knob 132, the driving
portion 136 may push the push rod 142 to move through
the engagement of the teeth and the guide rail. Thus, it
may be ensured that the knob may reliably push the push
rod 142 to move. That is, there is a actuatable member
coupled between the push rod 142 and the release op-
eration member, so that as the user operates the release
operation member, the push rod 142 is actuated simul-
taneously, and the assisting force is provided as the push
rod 142 moves. The exemplary description of the actu-
atable member should not be considered as a limitation
to the e actuation idea in the present disclosure.

[0039] The structural details and operating principles
of the locking device of the release device 130 cooper-
ating with the knob according to the embodiment of the
presentdisclosure will be described below with reference
to FIG. 6-FIG. 11. In some embodiments, as shown in
FIG. 6-FIG. 11, the release device 130 further comprises
alocking member 152 driven by the knob 132. The roller
brush assembly 110 may include a sliding groove 154.
The locking member 152 is configured to move in the
sliding groove 154. In a state where the base 120 and
the roller brush assembly 110 are locked to each other,
the locking member 152 and the base 120 engage to-
gether to fix the base 120 and the roller brush assembly
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110 to each other. When the knob 132 is rotated to unlock
the base 120 and the roller brush assembly 110, the lock-
ing member 152 is moved along the sliding groove 154
to the unlocked position as the knob 132 rotates, and the
locking member 152 disengages from the base 120 to
allow the user to remove the roller brush assembly 110
from the base 120. In the illustrated embodiment, the
sliding groove 154 is disposed in a plane perpendicular
to the axis of the roller brush. It should be understood
thatin the illustrated embodiment, the sliding groove 154
is disposed in the roller brush assembly 110; this is mere-
ly exemplary, and the sliding groove 154 may be dis-
posed on the base 120 in other embodiments.

[0040] Insome embodiments, as shownin FIG. 6-FIG.
8, the knob 132 may drive the locking member 152
through a link 156. One end of the link 156 is pivotally
connected to the knob 132, and the other end of the link
156 is pivotally connected to the locking member 152.
FIG. 6 shows a schematic view before the knob 132 is
rotated and when the locking member 152 is in a locked
state. FIG. 7 is a partial sectional view of the state shown
in FIG. 6. As shownin FIG. 6 and FIG. 7, in a state where
the base 120 and the roller brush assembly 110 are
locked to each other, the locking member 152 is located
at a position of the sliding groove on the left. At this po-
sition, a lock tooth 153 of the locking member 152 is
locked with the base 120. As shown in FIG. 8, the base
120 may include a lock hole 125. The lock tooth 153 may
engage the lock hole 125 to lock the base 120 together
with the roller brush assembly 110. At this time, when
the user rotates the knob 132 in the unlocking direction
(i.e., a counterclockwise direction in FIG. 6), the rotation
of the knob 132 pulls the link 156, and the pull of the link
156 causes the locking member 152 to move from the
left to the right in the sliding groove 154, thereby unlock-
ing the lock tooth 153 from the base 120. In particular,
the lock tooth 153 disengages from the lock hole 125 to
unlock the base 120 from the roller brush assembly 110.
[0041] As shown in FIG. 8, a return spring 159 for re-
turning the locking member 152 from the unlocked posi-
tion to the locked position may be provided. A return
spring 159 may be disposed between the locking mem-
ber 152 and a cleaning member 117. During the move-
ment of the locking member 152 from the left to the right,
the return spring 159 is compressed. After the locking
tooth 153 is unlocked from the base 120 and after the
roller brush assembly 110 is removed from the base 120,
the return spring 159 may return the locking member 152
to its original position under the action of a compression
force. In the embodiment shown in FIG. 8, the locking
member 152 may include a lock tooth 153 protruding
from the main body, the main body may define a cavity
wall suitable for arranging the return spring, and a pivot-
ing portion pivotally connected with the link may be dis-
posed on a side of the main body opposite to the lock
tooth 153. It should be understood that this is exemplary
only and that the locking member 152 may be formed in
any other suitable shape.
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[0042] In some embodiments, as shown in FIG. 6 and
FIG. 7, the pivoting portion of the link 156 and the locking
member 152 comprises a pivot disposed on one of the
link 156 and the locking member 152 and a waist-shaped
hole 158 disposed on the other of the link 156 and locking
member 152. The waist-shaped hole 158 is in a shape
allowing the pivot to move linearly in the waist-shaped
hole 158. As an example, the waist shape is elongated,
oval, rectangle with rounded corners and the like. The
waist-shaped hole 158 may prevent a case in which the
locking member 152 is locked and cannot be driven by
the link. Specifically, as shownin FIG. 6, when the moving
direction of the locking member 152 and the direction of
the link 156 are on the same straight line, the locking
member 152 and the link 156 are rigidly stuck. As aresult,
when the roller brush is mounted on the floor brush again,
the locking member 152 cannot move in the unlocking
direction because the locking member 152 and the link
156 are stuck. In particular, a protruding tooth at a front
end of the locking member 152 abuts against an edge of
a groove, so that it cannot enter the groove smoothly.
According to the embodiment of the present disclosure,
the setting of the waist-shaped hole may effectively pre-
vent the problem that the locking portion 152 and the link
156 are stuck so that they cannot be unlocked.

[0043] In some embodiments, as shown in FIG. 9, in-
stead of the waist-shaped hole 158, the sliding direction
ofthelockingmember 152 (thatis, the extending direction
of the sliding groove 154 in the illustrated embodiment)
is set to a non-zero angle with respect to the extension
direction of the link 156. As shown in FIG. 9, in a state
where the locking member 152 and the link 156 are
locked to each other, the locking member 152 and the
link 156 are initially arranged at an acute angle 6. Since
the locking member 152 and the link 156 are initially ar-
ranged at the acute angle 0, a dead point position where
the locking member 152 and the link 156 appear on the
same straight line is avoided. In an angular range of the
knob from the locked position to the unlocked position,
the sliding direction of the locking member 152 and the
extending direction of the link 156 are always set at a
non-zero angle. In this case, it is also possible to effec-
tively prevent the case in which the locking member 152
is locked and cannot be driven by the link.

[0044] FIG. 10 and FIG. 11 show schematic views of
a locking device according to a further embodiment of
the present disclosure. The embodiment of FIG. 10-FIG.
11 is similar to the embodiment shown in FIG. 6-9, and
the difference is that instead of using the link to drive
between the knob and the locking member, in the em-
bodiment of FIG. 10-FIG. 11 the knob 132 directly drives
the locking member 152, and the locking structure be-
tween arrangement manners of the base 120 and the
locking member 152 is also different from the previous
embodiment, especially the corresponding lock hole 125
or the locking position in the base 120. In this embodi-
ment, the lock hole 125 is disposed at a position closer
to the roller brush shaft, and a direction in which the lock-
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ing member 152 retreats out of the lock hole 125 (i.e., a
movement direction upon unlocking) is a direction away
from the roller brush shaft. However, in the embodiment
shown in FIGS. 6-9, the direction in which the locking
member 152 retreats out of the lock hole is a direction
adjacent the roller brush shaft.

[0045] As shownin FIG. 10 and FIG. 11, the knob 132
may include a toggle portion 136 protruding laterally from
the knob 132. The base 120 is provided with a lock hole
125 on a side adjacent to the knob 132. The lock member
152 is provided with a lock tooth 153 on a side adjacent
to the knob 132. The locking member 152 engages with
the lock hole 125 provided in the base 120 to lock the
base 120 together with the roller brush assembly 110.
When the rollerbrush assembly 110 needs to be removed
from the base 120, it may be performed by rotating the
knob. Specifically, while the user rotates the knob 132
counterclockwise from the locked position shown in FIG.
10, the toggle portion 136 will move counterclockwise
from the locked position shown in FIG. 10 together with
the knob. At the same time, the toggle portion 136 will
abut against and push the locking member 152 to move
from the locked position shown in FIG. 10 toward the
unlocked position along the sliding groove (i.e., a direc-
tion from the right to the left in FIG. 10). FIG. 11 further
shows the details of the structure. As shown in FIG. 11,
since the lock tooth and the locking member 152 are an
unitary structure, while the locking member moves from
a side close to the knob 132 to a side away from the knob
(i.e., a direction from the left to the right in FIG. 11), the
lock tooth 153 also disengages from the lock hole 125 of
the base 120. Since the lock tooth 153 is unlocked and
disengaged from the lock hole 125, the base 120 and the
roller brush assembly 110 are unlocked. After the base
120 and the roller brush assembly 110 are unlocked, the
user may also remove the roller brush assembly conven-
iently. In addition, since the rotation of the knob 132 also
provides assistance for removing the roller brush assem-
bly, the user may remove the roller brush assembly with
a little force.

[0046] According to the roller brush device of the em-
bodiment of the present disclosure, the release device
is implemented as a linkage operation member. When
the user needs to detach the roller brush assembly,
he/she only needs to use one hand to operate the release
operation member on one side of the roller brush assem-
bly. As the release operation member acts, the mutual
locking of the base and the roller brush assembly can be
released first. However, at this time, the surface cleaning
apparatus still contacts the cleaning surface, and there
is alarge friction force between the cleaning member and
the cleaning surface, and a force needs to be applied to
draw it in the absence of the assisting device. According
to the roller brush device of the embodiment of the
present disclosure, as the action of the release operation
member can drive the assisting device in the roller shaft
to move to provide the assisting force for removing the
roller brush assembly, the user may easily remove the
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roller brush device with one hand, and the user experi-
ence can be improved.

[0047] Further, while operations are depicted in a par-
ticular order, this should not be understood as requiring
that such operations are performed in the particular order
shown or in sequential order, or that all illustrated oper-
ations are performed to achieve the desired results. In
certain circumstances, multitasking and parallel process-
ing may be advantageous. Likewise, while several spe-
cific implementation details are contained in the above
discussions, these should not be construed as limitations
on the scope of the subject matter described herein, but
rather as descriptions of features that may be specific to
particular implementations. Certain features that are de-
scribed in the context of separate implementations may
also be implemented in combination in a single imple-
mentation. Rather, various features described in a single
implementation may also be implemented in multiple im-
plementations separately or in any suitable sub-combi-
nation.

[0048] Although the subject matter has been described
in language specific to structural features and/or meth-
odological acts, it is to be understood that the subject
matter specified in the appended claims is not necessar-
ily limited to the specificfeatures or acts described above.
Rather, the specific features and acts described above
are disclosed as example forms of implementing the
claims.

[0049] The descriptions of the various embodiments
of the presentinvention have been presented for purpos-
es of illustration, but are not intended to be exhaustive
or limited to the embodiments disclosed. Many modifica-
tions and variations will be apparent to those of ordinary
skill in the art without departing from the scope and spirit
of the described embodiments. The terminology used
herein was chosen to best explain the principles of the
embodiments, the practical application or technical im-
provement over technologies found in the marketplace,
orto enable others of ordinary skillin the artto understand
the embodiments disclosed herein.

Claims
1. Aroller brush device (100), comprising:

a base (120);

arollerbrush assembly (110) detachably mount-
ed to the base (120) and comprising a roller
brush shaft (112) that is configured to rotate
about an axis of the roller brush; and

arelease device (130) comprising a release op-
eration member mounted on the roller brush as-
sembly (110) and configured to be actuated to
release a locking between the base (120) and
the roller brush assembly (110), and to provide
an assisting force for removing the roller brush
assembly (110) duration the actuation.
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2,

10.

The roller brush device (100) according to claim 1,
wherein the release operation member is a knob
(132), and the release device (130) further compris-
esan assisting device (140) driven by the knob (132).

The roller brush device (100) according to claim 2,
wherein the assisting device (140) comprises a push
rod (142) mounted in the roller brush shaft(112) and
extending along the axis of the roller brush, and the
push rod (142) is configured to be driven to move
along the axis of the roller brush away from the knob
(132) during rotation of the knob (132) to abut against
the base (120).

The roller brush device (100) according to claim 3,
wherein the roller brush shaft (112) comprises a
through hole (114) extending along the axis of the
roller brush and configured to receive the push rod
(142), and the push rod (142) and the roller brush
shaft (112) coaxially extend.

The roller brush device (100) according to claim 3,
wherein the push rod (142) is configured to abut
against a power shaft (122) of the base (120), and
the power shaft (122) engages the roller brush shaft
(112) via a spline to transmit power from the power
shaft to the roller brush shaft (112).

The roller brush device (100) according to any of
claims 1-5, wherein the release device (130) further
comprises a return spring (144) for returning the
push rod (142) after the roller brush assembly (110)
is removed.

The roller brush device (100) according to any of
claims 2-5, wherein the knob (132) comprises an op-
erating portion (134) disposed on a user side and a
driving portion (136) located on a side opposite to
the operating portion, and the driving portion (136)
is configured to push the push rod (142) to move
during the rotation of the knob (132).

The roller brush device (100) according to claim 7,
wherein the driving portion (136) comprises a pro-
trusion protruding from the knob (132) on a side op-
posite to the operating portion, and the protrusion is
arranged eccentrically with respect to a center of ro-
tation of the knob (132).

The roller brush device (100) according to claim 7,
wherein the push rod (142) comprises an engaging
portion (146) adapted to engage with the driving por-
tion, and the engaging portion comprises a slope, a
guide rail or a guide groove.

The roller brush device (100) according to any of
claims 1-5, 8 and 9, wherein the release device (130)
further comprises a locking member (152) driven by
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the operation release member, and the locking mem-
ber (152) is movably disposed relative to the base
(120) to slide between a locked position where the
locking member engages the base (120) and an un-
locked position where the locking member disengag-
es from the base (120).

The roller brush device (100) according to claim 10,
wherein the release operation member comprises a
knob (132), the knob (132) comprises a toggle por-
tion (136) protruding laterally from the knob (132),
and during rotation of the knob (132), the toggle por-
tion (136) is configured to push the locking member
(152) to move from the locked position to the un-
locked position.

The roller brush device (100) according to claim 10,
wherein the release operation member comprises a
knob (132), the knob (132) drives the locking mem-
ber (152) through a link (156), one end of the link
(156) is pivotally connected to the knob (132), and
the other end of the link (156) is pivotally connected
to the locking member (152).

The roller brush device (100) according to claim 12,
wherein a pivoting portion of the link (156) and the
locking member (1520 comprises a pivot disposed
onone of the link (156) and the locking member (152)
and a waist-shaped hole (158) disposed on the other
of the link (156) and locking member (156), and the
waist-shaped hole (158) allows the pivot to move
linearly in the waist-shaped hole (158).

The roller brush device (100) according to claim 11,
wherein a sliding direction of the locking member
(152) is set to a non-zero angle with respect to an
extension direction of the link (156).

A surface cleaning apparatus, comprising

the roller brush device (100) according to any of
claims 1-14; and

a main body assembly configured to support the
roller brush device (100).
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